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INSTALLATI & OPERATING
INSTRUCTIONS

Models 503-2003
Types H & WH

WARNING: Improper installation, adjustment, alteration, service or mainfenance can
cause property damage, personal injury, exposure to hazardous materials* or loss of life.
Review the information in this manual carefully. *This unit contains materials that have been
identified as carcinogenic, or possibly carcinogenic, to humans.

FOR YOUR SAFETY: Do not store or use gasoline or other flammable vapors and liquids
or other comhbustible materials in the vicinity of this or any other appliance. To do so may
result in an explosion or fire.

WHAT TO DO IF YOU SMELL GAS:

* Do not fry to light any appliance.

« Do not touch any electrical switch; do not use any phone in your building.

* Immediately call your gas supplier from a neighbor's phone. Follow the gas

supplier's instructions.

 If you cannot reach your gas supplier, call the fire department.
Installation and service must be performed by a qualified installer, service agency or the
gas supplier.
This manual should be maintained in legible condition and kept adjacent to the heater or in a safe place for future
reference,

CATALOG NO. 3400.53D Effective: 01-08-08 Replaces: 07-10-07 PIN 241288 Rev. 5
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WARNINGS

Pay Attention to These Terms

DANGER: indicates the presence of immediate hazards which will cause severe
" | personal injury, death or substantial property damage if ignored.
. | Indicates the presence of hazards or unsafe practices which could cause
WARNING: : ) . e s .
) severe personal injury, death or substantial property damage if ignored.
CAUTION: Indicates the presence of hazards or unsafe practices which could cause
" | minor personal injury or product or property damage if ignored.
NOTE: Indicates special instructions on installation, operation, or maintenance which
: are important but not related to personal injury hazards.

DANGER: Make sure the gas on which the heater
will operate is the same type as that specified on the
heater rating plate.

WARNING: Should overheating occur or the gas
supply valve fail to shut, do not turn off or disconnect
the electrical supply to the heater. Instead, shut off
the gas supply at a location external to the heater.

WARNING - CALIFORNIA PROPOQSITION
65: This product contains chemicals known to the
State of California to cause cancer, birth defects or
other reproductive harm.

WARNING: Do not use this heater if any part has
been under water. Immediately call a qualified
service technician to inspect the heater and to
replace any part of the control system and any gas
control which has been under water.

CAUTION: Operation of this heater in low
temperature systems requires special piping.
Harmful internal condensation will occur if the inlet
water temperature does not exceed 120°F. Warranty
claims will be denied when condensation occurs.

C:AUTION: If this heater is to be installed above
radiation level, it must be provided with a low water
cut-off device at the time of heater instaliation.

WARNING: To minimize the possibility of improper
operation, serious personal injury, fire, or damage to
the heater:

+  Always keep the area around the heater free of
combustible materials, gasoline, and other
flammable liquids and vapors.

« Heatler should never be covered or have any
blockage to the flow of fresh air to the heater.,

CAUTION: This heater requires forced water
circulation when the burner is operating. See
minimum and maximum flow rates. Severe damage
will oceur if the heater is operated without proper
water flow circulation. ‘ ‘

CAUTION: If this heater is fo be installed in a
negative or positive pressure equipment room, there
are special installation requirements. Consult factory
for details.

WARNING: Risk of electrical shock. More than one
disconnect switch may be required to de-energize
the equipment before servicing.

NOTE: Minimum 18 AWG, 105°C, stranded wire
must be used for all low voltage (less than 30 volts)
external connections to the unit. Solid conductors
should not be used because they can cause
excessive tension on contact points. install conduit
as appropriate. All high voltage wires must be the
same size (105°C, stranded wire) as the ones on the
unit or larger.




BEFORE INSTALLATION

Raypak strongly recommends that this manual be re-
viewed thoroughly before installing your MVB heater.
Please review the General Safety information before
installing the heater. Factory warranty does not apply
to heaters that have been improperly installed or oper-
ated. (Refer to the warranty at the back of this
manual.) Installation and service must be performed
by a qualified installer, service agency or gas supplier.
If, after reviewing this manual, you still have questions
which this manual does not answer, please contact the
manufacturer or your local Raypak representative.

Thank you for purchasing a Raypak product. We hope
you will be satisfied with the high quality and durability
of our equipment,

Product Receipt

On receipt of your heater it is suggested that you visu-
ally check for external damage to the shipping crate. If
the crate is damaged, make a note to that effect on the
Bill of Lading when signing for the shipment. Remove
the heater from the shipping packaging. Report any
damage to the carrier immediately.

On occasion, items are shipped loose. Be sure that
you receive the correct number of packages as indi-
cated on the Bill of Lading.

Claims for shortages and damages must be filed with
the carrier by consignee. Permission to return goods
must be received from the factory prior to shipping.
Goods returned to the factory without an authorized
Returned Goods Receipt number will not be accepted.
All returned goods are subject to a restocking charge.

When ordering parts, you must specify the model and
serial number of the heater. When ordering under war-
ranty conditions, you must also specify the date of
installation.

Purchased parts are subject to replacement only
under the manufacturer's warranty. Debits for defec-
tive replacement parts will not be accepted and will be
replaced in kind only per Raypak's standard war-
rantiss.

Model identification

The model identification number and heater serial
number are found on the heater rating plate located on

the upper rear jacket panel of the heater. The model
number will have the form H7-2003 or similar depend-
ing on the heater size and configuration. The letter(s)
in the first group of characters identifies the application
(H = Hydronic Heating, WH = Domestic Hot Water
(DHW)). The number which follows identifies the firing
mode (7 = electronic modulation). The second group
of characters identifies the size of the heater (three or
four numbers representing the approximate MBTUH
input), and, where applicable, a letter, indicating the
manufaciuring series.

Ratings and Certific:ations

Standards;

*» ANSI Z21.13 - CSA 4.9 - latest edition, Gas-Fired
Hot Water Boilers

+ CAN 3.1 - latest edition, Industrial
Commercial Gas-Fired Package Boilers

*  ANS!I Z21.10.3 - CSA 4.3 - latest edition, Gas Wa-
ter Heaters

+  SCAQMD Rule 1146.2

and

All Raypak heaters are National Board Approved, and
design-certified and tested by the Canadian Standards
Association (CSA) for the U.S. and Capada. Each
heater is constructed in accordance with Section IV of
the American Society of Mechanical Engineers
(ASME) Heater Pressure Vessel Code and bears the
ASME stamp. This heater also complies with the latest
edition of the ASHRAE 90.1 Standard.

WARNING: Altering any Raypak pressure vessel
by installing replacement heat exchangers, tube
bundle headers, or any ASME parts not
manufactured and/or approved by Raypak will
instantly void the ASME and CSA ratings of the
vessel and any Raypak warranty on the vessel.
Altering the ASME or CSA ratings of the vessel also
violates national, state, and local approval codes.

installations at Elevation

Rated inputs are suitable for up to 4,500 ft elevation
without de-rating. Consult the factory for installations
at altitudes over 4,500 ft above sea level. No hardware
changes are required to the heaters for installations up
to 10,000 ft (adjustments may be required),
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General Iinformation
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Gas
MBTUH | water Vent Size
Model input | Conn. Conr. (in.)
No. {NPT)
{NPT)
Max. | Min. N P | Flue | Intake
503 | B0O | 125 2 1 1 6 6
753 { 750 | 188 2 1 1 6 6
1003 | 999 {250 | 24172 | 1114 1 6 6
1253 1250 312 | 2172 11-1/4 | 1 8 8
15803 [ 15001 375 { 2-1/2 1114 1 8 8
1753 [ 17501 438 | 2-1/2 2 1 8 8
2003 | 1999 500 | 2-1/2 2 1 8 8

Table A: Basic Data




GENERAL SAFETY

To meet commercial hot water use needs, the high
fimit safety control on this water heater is adjustable up
to 210°F. However, water temperatures over 125°F
can cause instant severe burns or death from scalds.
When supplying general purpose hot water, the rec-
ommended initial setting for the temperature control is
126°F.

Safety and energy conservation are factors to be con-
sidered when selting the water temperature on the
thermostat. The most energy-efficient operation will
result when the temperature setting is the lowest that
satisfies the needs of the application.

Water temperature over 128°F can cause instant
severe burns or death from scalds, Children, disabled
and elderly are at highest risk of being scalded.

+ Feel water before bathing or showering.
« Temperature limiting valves are available.

NOTE: When this water heater is supplying general
purpose hot water for use by individuals, a
thermostatically controlled mixing valve for reducing
point of use water temperature is recommended 1o
reduce the risk of scald injury. Contact a licensed
plumber or the local plumbing authority for further
information.

Maximum water temperatures occur just afler the
heater's burner has shut off. To determine the water
temperature being delivered, turn on a hot water
faucet and place a thermometer in the hot water
stream and read the thermometer,

This section applies fo Hot Water Supply Boilers and
Hot Water Heaters ONLY. For sanitary rinse applica-
tions where outlet temperatures of 180°F to 195°F are
required, a boiler is recommended since the 210°F
limit on water heaters will NOT allow the heater to
maintain these desired sanitary rinse temperatures.

4 “

/\ DANGER

Water temperature over 128°F can
cause instant severe burns ordeath
from scalds.

Children, disabled, and elderly are
at highest risk of being scalded,

See instruction manual before set-
ting temperature at water heater.

Feel water before bathing or show-
ering.

Temperature limiting valves are
available, see manual.

Time/Temperature
Relationships in Scalds

The following chart detalls the relationship of water
temperature and time with regard to scald injury and
may be used as a guide in determining the safest
water temperature for your applications.

Water Time to Produce Serious
Temp. Burn

120°F More than 5 minutes
125°F 1-1/2 to 2 minutes
130°F About 30 seconds
135°F About 10 seconds
140°F Less than 5 seconds
145°F Less than 3 seconds
150°F About 1-1/2 seconds
156°F About 1 second

Table courtesy of The Shriners Bum Institute
Table B: Time to Produce Serious Bum




The temperature of the water in the heater can be reg-
ulated by using the Raypak Modulating Temperature
Control. To comply with safety regulations, the control
is set at 120°F when shipped from the factory (Mode 3
defaylt setting for Tank Target).

To adjust the water temperature, follow the instruction

for the operation of the control starting on page 30 of

this manual. The control is shown below for identifica-
- tion purposes only. (S8ee Fig. 4.)

Fig. 4: Modulating Temperature Control

Equipment Base

The heater should be mounted on a level, structurally
sound surface. The heater is approved for installation
on a combustible surface but must NEVER be
installed on carpeting. Gas-fueled equipment installed
in enclosed parking garages must be located at least
18 in. above the floor,

CAUTION: This heater should be located in an
area where water leakage will not result in damage
to the area adjacent to the appliances or to the
structure. When such locations cannot be avoided, it
is recommended that a suitable catch pan,
adequately drained, be installed under the
appliance. The pan must not restrict air flow.

CAUTION: Hotter water increases the risk of
scalding! There is a hot water scald potential if the

thermostat is set too high.

INSTALLATION

installation Codes

Installations must follow these codes;

»  Local, state, provincial, and national codes, laws,
regulations and ordinances

» National Fuel Gas Code, ANSI Z223.1/NFPA 54 ~
latest edition (NFGC)

»  National Electrical Code, ANSIUNFPA 70 - latest
edition (NEC)

» Standard for Conirols and Safety Devices for
Automatically Fired Boilers, ANSI/ASME CS8D-1,
(CSD-1) when required

«  For Canada only: CAN/CSA B148 Naltural Gas
and Propane Installation Code and CSA C22.1
C.E.C. Part 1 (C22.1)

In addition, the heater shall be installed such that the
gas ignition system components are protected from
water (dripping, spraying, rain, etc.) during appliance
operation or service (circulator replacement, control
replacement, etc.).

if the heater needs to be secured o the ground, use

the brackets that were used to bolt the heater to the
shipping pallet.

Clearances

indoor Installations

Heater Minimum Clearance | Recommended
Side from Combustible Service
Surfaces Clearance
Floor* 0" 0"
Rear 12" 24"
Right Side 1" 1"
Left Side 1" 1"
Top o 10"
Front Open 24"
Vent 1" 1"

*DO NOT install on carpeting.

Table C: Clearances - Indoor installations

When installed according to the listed minimum clear-
ances from combustible construction, these heaters
can still be serviced without removing permanent
structural construction around the heater. However, for
ease of servicing, we recommend a clearance of at
least 24 in. in front, at least 24 in. on the rear and 10
in. above the top of the heater. This will allow the
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VERTICAL_ CLEARANCE
(ALL INSTALLATIONS)

Venting not shown for clarity. Heater must be vented per instruc-
tions in this manual

Flg. 5: Minimum Clearances from Combustible Surfaces ~
Indoor and Outdoor Installations

heater to be serviced in its installed location without
movement or removal of the heater.

Service clearances less than the minimum may
require removal of the heater to service either the heat
exchanger or the burner components. In either case,
the heater must be installed in a manner that will
enable the heater to be serviced without removing any
structure around the heater.

Outdoor Instaliations
These heaters are design-certified for outdoor installa-

tion. Heaters must not be installed under an overhang
that is less than 3 ft from the top of the vent terminal.

Three sides must be open in the area under the over-
hang. Roof water drainage must be diverted away
from heaters installed under overhangs.

The combustion air intake terminal MUST be used for
outdoor installations. The hood is shipped loose and
installed on the rear of the heater at the job site.

Heater Min. Clearance | Recommended
Side from Combustible Service
Surfaces Clearance

Rear 12" 24"

Right Side 1" 17

Left Side 1" 1"
Top Unobstructed Unaobstructed
Vent 12" 12"

Termination

Table D: Clearances ~ Qutdoor Installaions

Combustion and Ventilation Air

NOTE: Use of this heater in construction areas
where fine pariiculate matter, such as concrete or
dry-wall dust, is present may result in damage to the
heater that is not covered by the warranty. If
operated in a construction environment, a clean
source of combustion air must be provided directly to
the heater.

indoor Units

This heater must be supplied with sufficiert guantities
of non-contaminated air to support proper combustion
and equipment ventilation. Combustion air can be sup-
plied via conventional means where combustion air is
drawn from the area immediately surrounding the
heater, or via direct vent, where combustion air is
drawn directly from outside. All installations must com-
ply with the requirements of the NFGC (U.S.) and
B149 (Canada), and all local codes.

CAUTION: Combustion air must not be|
contaminated by corrosive chemical fumes which
can damage the heater and void the warranty. (See
the Appendix.)

NOTE: It is recommended that the intake vent be
insulated to minimize sweating.
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Fig. 6: Minimum Clearances from Vent/Air Inlet Terminations ~ Indoor and Outdoor Installations

U.S. Installations’

Canadian Installations?

Clearance above grade, veranda, porch,

deck, or balcony 1 £t (30 cm) 1f#(30cm)
. 4 # (1.2m) below or to side
Clearance to window or door that may be of opening; 1 foot (30 cm) 3ft(91cm)

opened

above opening

Clearance to permanently closed window

%

%*

Vertical clearance to ventilated soffit located
above the terminal within a horizontal dis-
tance of 2 ft (81cm) from the centerline of the
terminal

5t (1.5m)

Clearance to unventilated soffit

*

*

Clearance fo outside corner

*

*

Clearance to inside corner

6 1 (1.83m)

*

Clearance to each side of center line ex-
tended above meterfregulator assembly

*

3t (91 cm) within a height
15 ft above the me-

ter/regulator assembly

Clearance to service regulator vent outlet * 6 ft {1.83m)
Clearance to non-mechanical air supply inlet 14 ft (1.2m) below or to side ’

to building or the combustion air inlet to any of opening; 1 ft (30 cm) 3ft(91em)
other appliance above opening

. . ; 3t (91 om} above if within

C!garance to mechanical air supply inlet 10 ft (3m) horizontally 6 ft (1.83m)
Clearance above paved sidewalk or paved 7t (2.13m) 7 #(2.13m) t

driveway located on public property

Clearance under veranda, porch, deck or
balcony

E 4

12in. (30 cm) TT

L S

3

In accardance with the current ANSE Z223.1/NFPA 54 National Fuel Gas Code
In accordance with the current CAN/CGA-B149 installation Codes

Vent terminal shall not terminate direclly above sidewalk or paved driveway located between 2 single family dwellings thal serves
both dwellings
Permitted only if veranda, porch, deck, or balcony is fully open on a minirmum of two sides bensath the floor and top of terminal and
underside of veranda, porch, deck or balcony is greater than 1 ft (30cm)

Clearances in accordance with local installation codes and the requirements of the gas supplier

Table E: Vent/Air Inlet Termination Clearances

10




Optional Construction Air Filter

An optional construction air filter is available for use.
The filter should be removed after construction is fin-
ished to allow for unrestricted air flow to the heater.

Direct Vent

If outside air is drawn through the intake pipe directly
to the unit for combustion:

Install combustion air direct vent in accordance
with Fig. 24 (horizontal) or Fig. 25 (vertical) of this
manual (pages 27 and 28, respectively).

1.

Provide adequate ventilation of the space occu-
pied by the heater(s) by an opening(s) for
ventilation air at the highest practical point com-
municating with the outdoors. The total
cross-sectional area shall be at least 1 in.2 of free
area per 20,000 BTUH (111 mm?2 per KW) of {otal
input rating of all equipment in the room when the
opening is communicating directly with the out-
doors or through vertical duct(s). The total
cross-sectional area shall be at least 1 in.2 of free
area per 10,000 BTUH (222 mm? per kW) of total
input rating of all equipment in the room when the
opening is communicating with the outdoors
through horizontal duct{s).

In cold climates, and to mitigate potential freeze-
up, Raypak highly recommends the installation of
a molorized sealed damper to prevent the circula-
tion of cold air through the heater during the
non-operating hours.

TruSeal™ Combustion Air

In addition to the 3 previous steps, combustion air may
be ducted directly to the heater by using PVC, CPVC
or sealed single-wall galvanized ducting. The duct will
attach directly to the air collar located on the rear of the
heater, using three or four sheet metal screws {not
supplied) equally positioned around the circumference
of the duct. The screen assembly should be removed
before attaching any air duct to the heater. The screws
and duct connection point must be sealed with RTV
(not supplied). TruSeal is generally used when dam-
aging contaminants are present in the mechanical
room,

All ducting should be self-supported.

CAUTION: Use TruSeal combustion air if
damaging airborne contaminants are or may be
present in the heater area. See the Appendix of this

manual regarding air contamination.

Conventional Combustion Air
Supply

U.S. Instaliations
Al Air from Inside the Building

The confined space shall be provided with TWO per-
manent openings communicating directly with an
additional room(s) of sufficient volume so that the com-
bined volume of all spaces meets the criteria for a
room large in comparison (NFGC). The {otal input of all
gas utilization equipment installed in the combined
space shall be considered in making this determina-
tion. Each opening shall have a minimum free area of
1 in.2per 1,000 BTUH (2,225 mm2 per kW) of the total
input rating of all gas utilization equipment in the con-
fined space, but not less than 100 in.2 (645 cm2). One
opening shall commence within 12 in. (305 mm) of the
top, and one opening shall commence within 12 in.
(305 mm) of the bottom of the enclosure. The mini-
mum dimension of air openings shall be not less than
3 in. (76 mm) in any direction,

All Air from Outdoors

The confined space shall communicate with the gut-
doors in accordance with one of the methods below.
The minimum dimension of air openings shall not be
less than 3 in. (76 mm) in any direction. Where ducts
are used, they shall be of the same cross-sectional
area as the net free area of the openings to which they
connect,

1. Two permanent openings, one commencing within

12 in. (305 mm) of the top, and one commencing

within 12 in. (305 mm) of the bottom of the enclo-

sure, shall be provided. The openings shall

communicate directly, or by ducts, with the out-

doors or spaces (crawl or attic) that freely

communicate with the outdoors, ’

a. Where directly communicating with the out-
doors or where communicating to the
outdoars through vertical ducts, each opening
shall have a minimum free area of 1 In.2 per
4,000 BTUH (550 mm2 per kW) of total input
rating of all equipment in the enclosure,

11



b. Where communicating with the outdoors
through horizontal ducts, each opening shall
have a minimum free area of 1 in.2 per 2,000
BTUH (1,100 mm2 per kW) of total input rat-
ing of all equipment in the enclosure.

2. One permanent opening, commencing within 12
in. (305 mmy) of the top of the enclosure, shall be
permitted where the equipment has clearances of
atleast 1 in. (25 mm) from the sides and back and
6 in. (152 mm) from the front of the appliance. The
opening shall directly communicate with the out-
doors or shall communicate through a vertical or
horizontal duct to the cutdoors or spaces that
fresly communicate with the outdoors, and shall
have a minimum free area of:

a. 1in.2 per 3,000 BTUH (740 mm? per kW) of
the total input rating of all equipment located in
the enclosure, and

b. Not less than the sijm of the areas of all vent

connectors in the confined space.

WARNING: Do not use the “one permanent
opening” method if the equipment room is under
negative pressure conditions.

Canadian Installations

CAUTION: All combustion air must be drawn from
the air outside of the building; the mechanical equip-
ment room must communicale directly with the

outdoors.

Ventilation of the space occupied by the heater
shall be provided by an opening(s) for ventilation
air at the highest practical point communicating
with the outdoors. The total cross-sectional area of
such an opening(s) shall be at least 10% of the
area required in 2. and 3. (below), but in no case
shall the cross-sectional area be less than 10 in,2
(65 cm?).

For heaters using a barometric damper in the vent
system there shall be a permanent air supply
opening(s) having a cross section area of not less
than 1 in.2 per 7,000 BTUH (320 mm2 per kW) up
to and including 1 million BTUH, plus 1 in.2 per
14,000 BTUH {160 mm?2 per kW) in excess of 1
million BTUH. This opening{s) shall be either
located at or ducted to a point not more than 18 in.
{450 mm) nor less than 6 in, {152 mm) above the
floor level. The duct can also “goose neck” thraugh

the roof. The duct is preferred to be straight down
and terminated 18 in. (450 mm) from the floor, but
not near piping. This air supply opening require-
ment shall be in addition io the air opening for
ventilation air required in 1. (above).

WARNING: Care must be {aken {o ensure that the
equipment room is not under negative pressure
conditions.

3. For heaters not using a barometric damper in the
vent system, and when air supply is provided by
natural air flow from outdoors for a power burner
and there is no draft regulator, drafthood or similar
fiue gas dilution device installed in the same
space, in addition to the opening for ventilation air
required in 1., there shall be a permanent air sup-
ply opening(s) having a total cross-sectional area
of not less than 1 in.2 for each 30,000 BTUH (74
mm2 per kW) of total rated input of the burner(s),
and the location of the opening(s) shall not inter-
fere with the intended purpose of the opening(s)
for ventilation air referred to in 1. This opening(s)
can be ducted to a paint not more than 18 in. (450
mm} nor less than 6 in. (152 mm) above the floor
level. The duct can also “goose neck” through the
roof. The duct is preferred fo be straight down 18
in. (450 mm) from the floor, but not near piping.

Refer io the B149 Instaliation Code for additional
information.

Water Piping

General

The heater should be located so that any water leaks
will not cause damage 1o the adjacent area or struc-

tures.

CAUTION: This heater requires forced water
circulation when the burner is operating. See Table F
and Table G for minimum and maximum flow rates
and water pump selection. The pump must be
interlocked with the heater to prevent heater
operation without water circulation.

NOTE: Minimum pipe size for infout tonnections is
2 in. NPT for 803 and 753 models and 2-% in NPT for
1003-2003 models. Verify proper flow rates and AT
as instructed in this manual.

12



Relief Valve Piping

WARNING: Pressure relief valve discharge piping
must be piped near the floor and close to a drain to
eliminate the potential of severe burns. Do not pipe
to any arsa where freezing could occur. Refer to

local codes.

Temperature & Pressure Gauge

The temperature and pressure gauge is shipped loose
for field installation and must be installed within 12
inches of the boiler outlet (if possible) in an easily
readable location. Installation must comply with ASME
Section IV as weli as all applicable national, state and
local codes.

Hydrostatic Test

Unlike many types of heaters, this heater does not re-
quire hydrostatic testing prior to being placed in
operation. The heat exchanger has already been fac-
tory-tested and is rated for 160 psi operating pressure.
However, Raypak does recommend hydrostatic test-
ing of the piping connections to the heater and the rest
of the system prior to operation. This is particularly
true for hydronic systems using expensive glycol-
based anti-freeze. Raypak recommends conducting
the hydrostatic test before connecting gas piping or
electrical supply.

Leaks must be repaired at once to prevent damage to
the heater. NEVER use petroleum-based stop-leak
compounds.

To perform hydrostatic test:

1. Connect fill water supply. With bleed valve open,
fill heater with water. When water flows from bleed
valve, shut off water. Close bleed valve. Carefully
fill the rest of the system, making sure to eliminate
any entrapped air by using high-point vents. Close
feed valve, Test at standard operating pressure for
at least 24 hours.

2. Make sure constant gauge pressure has been
maintained throughout test.
3. Check for leaks. Repair if found.

Cold Water Operation

CAUTION: Damage due to internal condensation
may occur if the heater inlet water temperature does
not exceed 120°F (49°C) within 7 minutes of start-

up.

This heater is equipped with a proprietary condensate
evaporation system which will evaporate any conden-
sate that may begin to accumulate inside the primary
heat exchanger with waler temperatures as low as
120°F (49°C).

Heaters operated with an inlet temperature of less
than 120°F (49°C) MUST have a manual bypass (see
Fig. 14) or an approved low-temperature operation
system to prevent problems with condensation. This
piping is like a primary/secondary boiler installation
with a bypass acting as the secondary boiler piping.
Raypak strongly recommends that thermometer(s) be
placed into the heater piping next to the infout header
to facilitate temperature adjustment. Inlet water tem-
peratures below 120°F (49°C) can excessively cool
the products of combustion, resulting in collection of
condensate in the heat exchanger area beyond the
capacity of the condensate evaporation system.

Failure to reach or exceed 120°F (48°C) within 7 min-

utes may damage or cause failure of the heat
exchanger, combustion chamber, or other parts within
the combustion chamber. It can cause operational
problems, bad combustion, sooting, flue gas leakage
and reduced service life of the vent system. A bypass
allows part of the heater discharge water to be mixed
with the cooler water returning to the heater inlet to
increase the heater inlet temperaiure above 120°F
(48°C). This precautionary measure should prevent
the products of combustion from condensing beyond
the ability of the condensate management system
employed in this heater in most installations. Warranty
claims will be denied for damage or failures caused by
condensation.

Cold water operation issues are applicable to both
cold water start and cold water run applications. Cold
water operation for 7 minutes or less on initial daily
start-up is acceptable. Where cold water starts will last
longer than 7 minutes or where cold water operation is
continuous, provisions must be made to mix higher
temperature outlet water with the colder inlet water
and thereby raise the inlet temperature to at least
120°F (49°C) within the 7-minute time limit,

Cold Water Starts

Cold water starts, where the inlet water temperature
remaing below 120°F (49°C) for miore than 7 minutes,
must have cold water start protection. Known pro-tec-
tion methods consist of mixing heated outlet water with
the inlet water with a bypass to raise the inlet to 120°F
(49°C) or higher. Once the system is heated up and
has return water temperatures of 120°F (49°C) or
higher, the mixing of outlet water with inlet water is no

——
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longer needed and the bypass can be shut off. If the
bypass is not shut off as the system heats up, the out-
fet temperature may continue to climb and trip the high
limit, thereby shutting down the heater. Thus an auto-
matic valve system, such as a three-way proportional
valve or a modulating two-way valve to control the
bypass, shouid be utilized.

HEATER
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BYPASS SYSTEM T &
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Fig. 7: Cold Water Start

Cold Water Run

Cold water run differs from cold water start in that the
system water entering the heater remains below
120°F (49°C) continuously. Typically, this is the case in
swimming pool heating and water source heat pump
applications as well as some others. If the system
water is kept in a narrow temperature range of no
more than 10°F (5°C), a permanent manual bypass
can be employed and manually adjusted to achieve an
inlet temperature of 120°F (49°C) or higher as adjust-
ed at the minimum temperature in this narrow
temperature range (i.e. Range 75°F — 85°F — adjust
bypass with temperature at 75°F (24°C)) so that when
temperature is 85°F (29°C), minimum inlet tempera-
ture would be 130°F (54°C). An injector pump
arrangement may also be utilized to keep the heater
loop at or above 120°F (49°C). An injector pump
approach has the added value of being able to adjust
to changes in the system water coming back to the
heater take-off.
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Fig. 8: Cold Water Run

Hydronic Heating
Pump Selection

In order to ensure proper performance of your heater
system, you must install a correctly-sized pump. Ray-
pak recommends designing for a AT within the range
of 10°F 1o 40°F (5°C 1o 20°C). See Table F for accept-
able flow rates for each model (AT is the temperature
difference between the inlet and outlet water when the
heater is firing at full rate).

Feedwater Regulator

Raypak recommends that a feedwater regulator be in-
stalled and set at 12 psi minimum pressure at the
highest point of the system. Install a check valve or
back flow device upstream of the regulator, with a
manual shut-off valve as required by local codes.

Piping

All high points should be vented. A heater installed
above radiation level must be provided with a low wa-
ter cut-off device (sales order opfion F-10). This
heater, when used in connection with a refrigeration
system, must be installed so that the chilled medium is
piped in parallel with the heater with appropriate
valves {o pre-vent the chilled medium from entering
the heater.

The piping system of a hot water heater connected to
heating coils located in air handling units where they
may be exposed to circulating refrigerated air, must be
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Model 20°FAT 30°FAT 40°FAT Min. Flow Max. Flow
No. | gpm | AP (ft) | gpm | AP (ft) | gpm | AP {ft) | gpm | AP (ft) | AT | gpm | AP (ft) | AT
503 44 28 29 14 NIA NIA 25 1.1 35 ] 100 11.3 9
753 65 6.4 44 3.1 33 1.9 a3 1.9 40 1 100 13.8 13
1003 87 12.0 58 6.0 43 3.7 43 37 40 1 113 186 15
1252 108 20.9 73 10.2 54 6.2 54 6.2 40 1 113 222 19
1503 N/A MN/A 87 16.0 85 9.5 65 9.5 40 | 113 255 |23
1753 N/A NIA 102 22.5 76 13.4 76 134 |40 113 272 | 27
2003 N/A N/A 116 320 87 18.8 87 189 | 40| 118 32.0 30

Notes: Basis for minimum flow Is AT . Basis for maximum flow is apm.

equipped with flow control valves or other automatic
means o prevent gravity circulation of the heater
water during the cooling cycle. It is highly recommend-

Table F: Heater Rates of Flow and Pressure Drops

ed that the piping be insulated.

Air-Separation/Expansion Tank

All heaters should be equipped with a properly sized
expansion tank and air separator fitting as shown in

AIR SEPARATOR
WITH BLEED VALVE

T —

Fig. 9.
—  EXPANSION TANK
Fig. 9: Air-Separation/Expansion Tank
Three-Way Valves

Three-way valves intended to regulate system water
temperatures by reducing flow in the boller should not
be used. Raypak heaters are high-recovery, low-mass
heaters which are not subject to thermal shock. See
Fig. 14 and instructions on page 17 for adjusting the

manual bypass.

Application with Primary/Secondary Piping

Z

Fig. 11: Dual Heaters (Reverse/Retum)
with Primary/Secondary Piping

Fig. 10: Single Heater - Low-Temperature (Heat Pump)
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Domestic Hot Water

When designing the water piping system for domestic
hot water applications, water hardness should be con-
sidered. Table G indicates the suggested flow rates for
soft, medium and hard water. Water hardness is ex-
pressed in grains per galion.

<%

/&

/f
\ ©

1

Fig. 12: Single Domestic Hot Water Heater and Storage
Tank

NOTE: If local codes require a vacuum relief valve,
acquire one locally and install per valve
manufacturer’s instructions.

Potable Water and Space Heating

CAUTION: When this heater is used for both
potable water and space heating, observe the

following to ensure proper operation.

All piping materials and components connected to
the water heater for the space heating application
shall be suitable for use with potable water,

Toxic chemicals, such as used for boiler treatment,
shall not be introduced into the potable water used
for space heating.

If the heater, will be used to supply potable water,
it shall not be connected to any heating system or
components previously used with a non-potable
water heating appliance.

When the system requires water for space heating
at temperafures higher than 140°F (60°C), a
means such as a mixing valve shall be installed to
temper the water in order to reduce scald hazard
potential.

Pool Heating

When a boiler or water heater is used in a pool heat-
ing application, ensure that all the following installation
requirements are met.

The MVB must be equipped with a field-supplied ex-
ternal pump and bypass arrangement. This
arrangement blends outlet water with the inlet water to

Model | Soft (-4 grains per gallon} | Medium (5-15 grains per galion) Hard* (16-25 grains per gallon)
No. AT gpm | AP | MTS | SHL | AT | gpm | AP | MTS | SHL | AT | gpm | AP | MTS | SHL
503 {17 50 |36 2 |58 |17 50 3.6 2 58 1 9 95 (104} 2 18.1
753 126 50 |40 2 |63 |20 65 6.4 2 102 1131 100 | 138 2 22.2

1003 |30 58 [ 6.0 |2-1/2{ 72 20| 87 (120212144 | 15| 113 [ 187 | 2-1/2| 226
1263 130 73 [104|2-1/2{121] 20 ] 109 [21.0|2-1/2 | 246 | 19| 113 [ 223 | 2-1/2| 263
1503 | 30| B7 [16.0(2-1/2|185| 23 | 113 | 257 | 2-1/2 {1 296 | 23 | 113 | 25.7 | 2-1/2 | 29.6
1753 |30 102 |22.7(2-1/2126.0| 27 | 113 [ 2741 2-1/2 | 313 | 27 | 113 | 274 | 2-1/2 | 31.3
2003 [ 30| 116 |32.0]2-1/2136.11 30| 116 | 320 2-1/2 1 36.1 | 30| 116 [ 3201 2-1/2 36.1

AT = Ternperature rise, °F
AP = Pressure drop through heat exchanger, ft

SHL = System head loss, fi (based on heater and tank placed no more than 5 f apar{ and equivalent length of 25 ft of tubing)

gpm = Gallons per minute, flow rale
MTS = Minimum tubing size

“Must utilize optional cupro-nickel tubes. If over 25 grains per galion, a water softenerfireatment system must be utilized.
Caution: For scale free operation with "Hard Water" (16-25 grains per galion of total hardness), the operating control must NOT be set
higher than 130 F. For higher than 130 F operation, a water sofiener/ireatment system must be utitized.

Table G: Domestic Water Heater Flow Rate Requirements
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increase the inlet water temperature to a minimum of
120°F (49°C), thereby reducing the likelihood of con-
densation forming on the heat exchanger. The pump
also serves to circulate water through the heater from
the main system piping.

CAUTION: Power to the heater should be
interlocked with the main system pump to make sure
the heater does not fire without the main system
pump in operation. Improper flow control can
damage the heater. Uncontrolied flow (too high) or
restricted flow (too low) can seriously damage the
heater. Follow these instructions to make sure your
heater is properly instalied.

1. Turn on pump.

2. Turn on heater and wait until heater goes to full
fire.

3. With the heater operating at 100% firing rate, set
Valve A (the bypass) to % open position, and Valve
B to fully open position. See Fig. 14.

4. Adjust Valve A until the inlet water temperature is
120°F (49°C}.

To complete the installation of the pool heater, the pool
thermostat needs to be installed in the main return wa-
ter line, upstream of the heater. This will ensure that
the heater will be energized at the right time.

2%

§ A

A

0
N [

Fig. 13: Single Pool Heater Application

Adjustment of the manual bypass valve is critical to
proper operation of the heater. The manual bypass
valve should be adjusted fo achieve a minimum inlet
water temperature of 120°F (49°C) and a system sup-
ply water temperature below 140°F (60°C). When
starting with a cold pool, make initial adjustments.
Make final adjustments when pool water approaches
desired temperature.

The use of a bypass is required for proper operation in
a pool heating application. Use the following instruc-
tions to set the manual bypass:

NOTE: Opening the valve will increase the
temperature and closing the valve will decrease the

temperature.

5. If this process does not raise the inlet water tem-
perature to 120°F (49°C) and Valve A is fully open,
then slowly throttle Valve B closed to increase the
inlet water temperature to 120°F (49°C).

Automatic Chlorinators and Chemical
Feeders

CAUTION: Combustion air must not be
contaminated by corrosive chemical fumes which

can damage the heater and void the warranty.

All chemicals must be introduced and completely di-
luted into the pool or spa water before being circulated
through the heater. Do not place chiorine tablets or
bromine sticks in the skimmer. High chemical concen-
trations will result when the pump is not running (e.g.
overnight). Chlorinators must feed downstream of the
heater and have an anti-siphoning device to prevent
chemical back-up into the heater when the pump is
shut off.

NOTE: High chemical concentrates from feeders
and chlorinators that are out of adjustment will cause
very rapid corrosion of the heat exchanger in the
heater. Such damage is not covered under the

warranty.

Winterizing Your Heater

Heaters installed outdoors as pool heaters in freezing
climate areas should be shut down for the winter. To
shut the down heater, turn off manual main gas valve
and maln gas shut-off. Close isolation valves. Drain
the heater using the hose bibs located on the bottom
of the heat exchanger.




NOTE: There are 2 separate drains on the MVB
that must BOTH be drained to protect the heat
exchanger. These are both accessible by removing
the lower front door from the heater. Drain any
piping of all water that may experience below-
freezing temperatures.

QUTLET INLET

1/2 OPEN

FULL OPEN

ISOLATION VALVES
FULLY OPEN

Fig. 14: 'ti" Bypass Setting

Pool/Spa Water Chemistry

NOTE: Chemical imbalance can cause severe
damage to your heater and associated equipment.

Water Hardness

Water hardness is mainly due 1o the presence of cal-
cium and magnesium salts dissolved in the water. The
concentration of these salts is expressed in mg/L., ppm
or grains per gallon, as a measure of relative hardness
of water. Grains per gallon is the common reference
measurement used In the U.S. water heater industry.
Hardness expressed as mg/L or ppm may be divided
by 17.1 to convert to grains per gallon. Water may be
classified as very soft, slightly hard, moderately hard
or hard based on its hardness number. The salis in
water will precipitate out when the water Is heated and
will cause accelerated lime and scale accumulation on
a heat transfer surface.

Raypak water heaters can operate lime/scale-free
using potable water with a hardness not exceeding 25
grains per gallon. Proper operation is achieved by set-
fing the temperature rise/water flow per the guidelines
in the installation instructions. If the hardness of the
water exceeds the maximum level of 25 grains per gal-
lon special measures must be taken to adjust flow and
ternperature rise. Water should be softened to a hard-
ness level no lower than 5 grains per gallon. Water
softened as low as 0 to 1 grain per galion may be
under-saturated with respect to calcium carbonate
resulting in water that is aggressive and corrosive.

pH of Water

pH is a measure of relative acidity, neufrality or alka-
linity. Dissolved minerals and gases affect water's pH.
The pH scale ranges from 0 to 14. Water with a pH of
7.0 is considered neutral. Water with a pH lower than
7 is considered acidic. Water with a pH higher than 7
is considered alkaline. A neutral pH (around 7) is desir-
able for most potable water applications. Corrosion
damage and water heater failures resulting from water
pH levels of lower than 6 or higher than 8 are non-war-
rantable. The ideal pH range for water used in a
storage tank or a copper water heater system is 7.2 to
7.8.

Total Dissolved Solids

Total dissolved solids (TDS) is the measure of all min-
erals and solids that are dissolved in the water. The
concentration of total dissolved solids is usually ex-
pressed in parts per million (ppm) as measured in a
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water sample. Water with a high TDS concentration
will greatly accelerate lime and scale formation in the
hot water system. Most high TDS concentrations will
precipitate out of the water when heated. This can
generate a scale accumulation on the heat iransfer
surface that will greatly reduce the service life of a
water heater. This scale accumulation can also
impede adequate flow of water and may totally block
the water passages in the tubes of the heat exchang-
er. A heat exchanger that is damaged or blocked by
lime/scale accumulation must be replaced. Fallure of a
water heater due to lime scale build up on the heating
surface is non-warrantable. The manufacturer of the
water heater has no control of the water quality, espe-
cially the TDS levels in your system, Total dissolved
solids in excess of 2,500 ppm will accelerate lime and
scale formation in the heat exchanger. Heat exchang-
er failure due to total dissolved solids in excess of
2,500 ppm is a non-warraniable condition. Raypak
offers basic temperature guidelines for operation of a
potable water heater on normal to moderate levels of
hardness and solids but levels of hardness and total
dissolved solids beyond normal limits for operation will
require special setup and operation.

MNOTE: Failure of a heat exchanger due to lime
scale build-up on the heating surface, low pH or
other chemical imbalance is non-warrantable.

Gas Supply

DANGER: Make sure the gas on which the heater
will operate Is the same type as specified on the

heater's rating plate.

Gas piping must have a sediment trap ahead of the
heater gas controls, and a manual shut-off valve lo-
cated outside the heater jacket. It is recommended
that a union be installed in the gas supply piping adja-
cent to the heater for servicing. The gas supply
pressure to the heater must not exceed 10.5 in. WC for
natural gas or 13.0 in. WC for propane gas. A pounds-
to-inches regulator must be installed to reduce the gas
supply pressure if it is higher than noted above. This
regulator shouid be placed a minimum distance of 10
times the pipe diameter upstream of the heater gas
controls. Refer to Table H for maximum pipe fengths.

Gas Supply Connection

CAUTION: The heater must be disconnected from
the gas supply during any pressure testing of the gas
supply system at test pressures in excess of 1/2 psi
(3.45 kPa).

i

The heater must be isolated from the gas supply pip-
ing system by closing the upsiream manual shuf-off
valve during any pressure testing of the gas supply
piping system at test pressures equal to or less than
112 psi (3.45 kPa). Relieve test pressure in the gas
supply line prior to re-connecting the heater and its
manual shut-off valve to the gas supply line. FAILURE
TO FOLLOW THIS PROCEDURE MAY DAMAGE
THE GAS VALVE. Over-pressurized gas valves are
not covered by warranty. The heater and its gas con-
nections shall be leak-tested before placing the
appliance in operation. Use soapy water for leak test,
DO NOT use an open flame.
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Fig. 15: Gas Supply Connection

CAUTION: Do not use Teflon tape on gas line pipe
thread. A pipe compound rated for use with natural
and propane gases is recommended. Apply
sparingly only on male pipe ends, leaving the two
end threads bare.

CAUTION: Support gas supply piping with
hangers, not by the healer or its accessorigs. Make
sure the gas piping is protected from physical
damage and freezing, where required.

Gas Supply Pressure

A minimum of 4.0 in. WC and a maximum of 10.5 in.
WC upsiream gas pressure is required under load and
no-load conditions for natural gas. A minimum of 4.0
in. WC and a maximum of 13.0 in. WC is required for
propane gas. The gas pressure regulator(s) supplied
on the heater is for low-pressure service. If upstream
pressure exceeds these values, an intermediate gas
pressure regulator, of the lockup type, must be
instalied.

When connecting additional gas utilization equipment
to the gas piping system, the existing piping must be
checked to determine if it has adequate capacity for
the combined load.

i
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Model| 1" NPT | 1-1/4” NPT | 1-1/2" NPT | 2"NPT | 2-1/2" NPT
No. | N P N P N P N P N P
503 | 15 | 35 | 65 | 150 | 130 | 360 | N/A | N/A | N/A | N/A
753 | 5 | 15 | 65 | 100 | 75 | 180 | 250 | N/A | N/A | N/A

1003 | N/A | N/A | 35 | 55 | 35 | 90 | 125 | 300 | 300 | N/A
1253 | N/A | NIA | 15 | 25 | 25 | 60 | 85 | 225 | 200 | 300
1503 | N/A | NIA | 10 | 15 | 15 | 25 | 60 | 150 | 150 | 275
1753 | N/A | N/A | NJA | /A | N/A | N/A | 45 | 110 | 115 | 230
2003 | N/A | N/A | NJA | NJA | NJA | NJA| 35 | 90 | 85 | 210

Natural Gas — 1,000 BTU/M3, 0.60 specific gravity at 0.5 in. WC pressure drop
Propane Gas — 2,500 BTU/R3, 1.53 specific gravity at 0.6 in. WC pressure drop

Table H: Maximum Equivalent Pipe Length

The gas valve pressure regulator on the heater is
nominally preset as noted in Table 1.

During normal operation, carbon dioxide should be 8.5

to 9.0% at full fire for natural gas and between 9.5 and
10.0% for propane gas. Carbon monoxide should be
«100ppm.

Manifold Gas Pressure
M&’S’e; (High Fire Values)
Natural Gas Propane Gas

503 -0.1 -0.1

. 753 -0.4 -0.1
1003 -0.8 -0.2
1253 -1.6 -0.2
1503 -2.4 -0.6
1753 ~0.4 -0.1
2003 -1.0 -0.5

NOTE: Manifold pressures should be 0.2 in. WC.
Table I: Manifold Gas Pressure Settings

Electrical Power Connections

installations must follow these codes:
» National Electrical Code and any other national,
state, provincial or local codes or regulations hav-
ing jurisdiction,

Safety wiring must be NEC Class 1.

Heater must be electrically grounded as required
by the NEC.

In Canada, C8A C22. 1 CE.C. Part 1.

The MVB 503-1503 heaters are wired for 120 VAC, 12
amps while the MVB 1753 & 2003 heaters are wired
for 120 VAC, 18 amps. Consult the wiring diagram
shipped with the heater. Before starting the heater,
check to ensure proper voltage to the heater and

pump.

Boiler mounted pumps (up to ¥ hp) get their power
supply directly from the boiler power supply (connec-
tions in rear wiring box). Install a circuit breaker sized
sufficiently for both the heater and the pump. Pumps
larger than ¥ hp must use a separate power supply
and run the power through the optional pump contac-
tor which is located in the rear wiring box, Use
appropriately-sized wire as defined by NEC, CSA
and/or local codes. All primary wiring should be 125%
of minimum rating.

If any of the original wire as supplied with the heater
rmust be replaced, it must be replaced with 105°C wire
or its equivalent.

All field wiring connections to the MVB heater are
made inside the rear wiring box as shown in Fig. 16.
Pump power should be taken from terminals 2 (Com),
3 (GND) and 6 (Hot) - % hp and smaller ONLY. Power
to the MVB heater should be connected to terminals 1,
2, and 3 as noted in Fig. 16. Sensors, interlocks,
enable/disable, and various options are wired into ter-
minals 112 as noted in Fig. 16.
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Fig. 16: Rear Wiring Box Electrical Connections

Field-Connected Controlliers

It is strongly recommended that all individually-pow-
ered control modules and the heater should be
supplied from the same power source.

NOTE: Field-supplied isolation relays should be
installed when field-connected controllers are
mounted more than 50 equivalent feet (18 AWG)
from heater.

NOTE: Minimum 18 AWG, 105°C, siranded wire
must be used for all low voltage (less than 30 voits)
external conneclions to the unit. Solid conductors
should not be used because they can cause
excessive tension on contact points. install conduit
as appropriate. All high voltage wires must be the
same size (105°C, stranded wire) as the ones on the
unit or larger.

Check the Power Source K

BLACK | circurr

BREAKER

WHITE

GREEN

| 18

GROUND

A B C
Fig. 17: Wiring Connections

WARNING: Using a multi-meter, check the
following voltages at the circuit breaker panel prior to
connecting any equipment. Make sure proper
polarity is followed and house ground is proven.
(See Fig. 17.)

Check the power source:

AC = 108 VAC Minimum, 132 VAC MAX
AB = 108 VAC Minimum, 132 VAC MAX
BC = <1 VAC Maximum

Fig. 18: Multi-meter
Making the Electrical Connections

Refer to Fig. 16-19.

1. Verify that circuit breaker is properly sized by
referring to heater rafing plate. A dedicated circuit
breaker should be provided.

2. NOTE: Current draw noted on rating plate does
not include pump current.

3. Turn off all power to the heater. Verify that power
has been turned off by testing with a multi-meter
prior to working with any electrical connections or
components.

4. Observe proper wire colors while making electri-
cal connections. Many elecironic controls are
polarity sensitive. Components damaged by im-
proper electrical installation are not covered by
warranty.

8. Provide overioad protection and a disconnect
means for equipment serviceability as required by
local and state code.

6. Install heater controls, thermostats, or building
management systems in accordance with the
applicable manufacturers’ instructions,

7. Conduit should not be used as the earth ground.
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NOTE: A grounding electrode conductor shall be
used to connect the equipment grounding
conductors, the equipment enclosures, and the
grounded service conductor to the grounding
electrode,

Field Wiring Connection

CAUTION: Label all wires prior to disconnection
when servicing controls. Wiring errors can cause im-
proper and dangerous operation. Verify proper
operation after servicing.

DANGER: SHOCK HAZARD

Make sure electrical power to the heater is discon-
nected to avoid potential serious injury or damage to
compenents.

Fig. 19: Wiring Location

Venting

CAUTION: Proper instaliation of flue venting is
critical for the safe and efficient operation of the
heater.

General

Appliance Categories

Heaters are divided into four categories based on the
pressure produced in the exhaust and the likelihood of

condensate production in the vent.

Category | — A heater which operates with a non-posi-
tive vent static pressure and with a vent gas

temperature that avoids excessive condensate pro-
duction in the vent.

Category Il — A heater which operates with a non-pos-
itive vent static pressure and with a vent gas
temperature that may cause excessive condensate
production in the vent.

Category Hl — A heater which operates with a positive
vent pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.

Category IV ~ A heater which operates with a positive
vent pressure and with a vent gas temperature that
may cause excessive condensaie production in the
vent.

See Table J for éppiiance category requirements.

NOTE: For additional information on appliance
categorization, see appropriate ANS! 221 Standard
and the NFGC (U.8.), or B149 (Canada), or
applicabie provisions of local building codes.

CAUTION: Condensate drains for the vent piping
are required for installations of the MVB. Follow vent
manufacturer instructions for installation and location
of condensate drains in the vent. Condensate drain
must be primed with water to prevent gas flue leak
and must be routed to an appropriate container for
neutralization before disposal, as required by local
codes.

WARNING: Contact the manufacturer of the vent
material if there is any guestion about the appliance
categorization and suitability of a vent material for
application on a Category Iil or IV vent system.
Using improper venting materials can result in
personal injury, death or property damage.

Use only the special gas vent pipes listed for use with
Category IV gas burning heaters, such as the AL29-4C
stainless steel vents offered by Heat Fab Inc. (800-
772-0739), Protech System, Inc. (800-766-3473),
Z-Flex (800-654-5600) or American Metal Products
(800-423-4270). Pipe joints must be positively sealed:
Follow the vent manufacturer's installation instructions
carefully.

Support of Vent Stack

The weight of the vent stack or chimney must not rest
on the heater vent connection. Support must be pro-
vided in compliance with applicable codes. The vent
should also be instalied to maintain proper clearances
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the-Wall Venting

Combustion Exhaust Heater Venting Certified Combustion Air
Air Supply Configuration Category Materials Inlet Material
Vertical
From Inside Building Venting
(Non-Direct Venting) ngriown;anl gz;mggh- y Stalnless Steel
AL28-4C
Vertical Galvanized Steel
From Outside Building Venting PVC
(Direct Venting) | Horizontal Through- ABS
CPVC

Table J: Venting Category Requirementis

from combustible materials. Use insulated vent pipe
spacers where the vent passes through combustible
roofs and walls.

Vent Terminal Location

1. Condensate can freeze on the vent cap. Frozen
condensate on the vent cap can result in a blocked
flue condition.

NOTE: During winter months check the vent cap
and make sure no blockage occurs from build-up of
Snow or ice.

Give special attention to the location of the vent
termination to avoid possibility of property dam-
age or personal injury.

Gases may form a white vapor plume in winter.
The plume could obstruct a window view if the ter-
mination is installed near windows.

Prevailing winds, in combination with below-freez-
ing temperatures, can cause freezing of
condensate and water/ice build-up on buildings,
plants or roofs.

The bottom of the vent terminal and the air intake
shall be located at least 12 in. above grade, includ-
ing normal snow line.

Un-insulated single-wall Category IV metal vent
pipe shall not be used outdoors in cold climates for
venting gas-fired equipment without insulation,

Through-the-wall vents for Category IV appli-
ances shall not terminate over public walkways or
over an area where condensate or vapor could
create a nuisance or hazard or could be detrimen-
tal to the operation of regulators, relief valves, or
other equipment.

8. Locate and guard vent termination to prevent acci-
dental contact by people or pets.

DO NOT terminate vent in window well, stairwel,
alcove, courtyard or other recessed area.

DO NOT terminate above any door, window, or
gravity air intake. Condensate can freeze, causing
ice formations.

10,

11. Locate or guard vent to prevent condensate from
damaging exterior finishes. Use a rust-resistant
shest metal backing plate against brick or mason-

ry surfaces.

DO NOT extend exposed vent pipe oufside of
building beyond the minimum distance required
for the vent termination. Condensate could freeze
and block vent pipe.

12.

U.S8. Installations

Refer to the latest edition of the National Fuel Gas
Code.

Vent termination requirements are as follows:
1. Vent must terminate at least 4 t below, 4 fi hori-

zontally from or 1 ft above any door, window or
gravity air inlet to the building.

2. The vent must not be less than 7 ft above grade
when located adjacent to public walkways.

3. Terminate vent at least 3 ft above any forced air
inlet located within 10 ft.

4. Vent must terminate at least 4 ft horizontally, and

in no case above or below unless 4 ft horizontal
distance is maintained, from electric meters, gas
meters, regulators, and relief equipment.
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5. Terminate vent at least 6 f away from adjacent
walls.

8. DO NOT terminate vent closer than § ft below roof
overhang.

7. The vent terminal requires a 12 in. vent terminal
clearance from the wall.

8. Terminate vent at least 1 ft above grade, including
normal snow line.

9. Multiple direct vent instaliations require a 4 ft

clearance between the ends of vent caps located
on the same horizontal plane.

WARNING: The Commonwealth of Massachusetts
requires that sidewall vented heaters, installed in
every dwelling, building or structure used in whole or
in part for residential purposes, be installed using
special provisions as outlined on page 51 of this
manual.

Canadian Installations
Refer to latest edition of the B149 Instaliation Code.
A vent shall not terminate:

1. Directly above a paved sidewalk or driveway
which is located between two single-family dwell-

ings and serves both dwellings.

2. Lessthan7 ft (2.13 m) above a paved sidewalk or
paved driveway located on public property.

3. Within 6 ft (1.8 m) of a mechanical air supply inlet
to dny building.

4. Above a meter/regulator assembly within 3 ft (915
mm) horizontally of the vertical centre-line of the
regulator..

5. Within 6 ft (1.8 m) of any gas service regulator
vent outlet.

6. Less than 1 ft (305 mm) above grade level.

7. Within 3 ff (915 mm) of a window or door which

can be opened in any building, any non-mechani-
cal air supply inlet to any building or the
combustion air inlet of any other appliance.

Underneath a verandah, porch or deck, unless the
verandah, porch or deck is fully open on a mini-
mum of two sides beneath the floor, and the
distance beiween the fop of the vent termination
and the underside of the verandah, porch or deck
is greater than 1 ft (305 mm).

Venting Installation Tips

Support piping:
* horizontal runs—at least every 5 #t (1.5m)
vertical runs—use braces

under or near elbows

-

»

WARNING: Examine the venting system at least
once a year. Check all joints and vent pipe
connections for tightness, corrosion or deterioration.

Venting Configurations

For heaters connected to gas vents or chimneys, vent
installations shall be in accordance with the NFGC
(LL8.), or B149 (Canada), or applicable provisions of
local building codes.

Vertical Venting (Category IV)

CAUTION: This venfing system requires the
installation of a condensate drain in the vent piping
per the vent manufacturer’s instructions. Failure to
install a condensate drain in the venting system will
void ali warranties on this heater.

Installation

The maximum and minimum venting length for this
Category IV appliance shall be determined per the
NFGC (U.8.) or B148 (Canada).

The diameter of vent flue pipe should be sized accord-
ing to the NFGC (U.S.) and Appendix B of B149
(Canada). The minimum flue pipe diameter for con-
ventional venting using Category 1V, stainless steel
AL29-4C vent is: 6 in. {152mm) for Models 503-1003;
and 8 in, (203mm) for Models 1253-2003.

The. connection from the appliance vent to the stack
must be as direct as possible and shall be the same di-
ameter as the vent outlet. The horizontal breaching of
a vent must have an upward slope of not less than 1/4
inch per linear foot from the heater to the vent termi-
nal. The horizontal portions of the vent shall also be
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Certified | yant Size Ver*iica}yent Combustion Air Air Inlet
Model Vent . Height (Ft) Intake Pipe Max. Length** (Ft)
Material (in.) WMin. | Max. Material s"gls g 10" g
503 15*
753 [} 75 45 |1 100 | N/A
1003 75 | Galvanized Steel,
23| Soogon Y o [0 o
1503 75 CPVC NA | a5 85 )
1753 8 75
2003 75

* Vent length may be extended up to 40 fi. using a barometric damper installed at 15 equivalent fest from
{hie heater where the category of the vent changes from Cat IV o Cat . NOTE: Special vent materials

are still required.

1 Vent lengths are based on a lateral length of 2 ft. Refer o the latest edition of the NFGC for further

detalls.
** Subtract 10 fi per elbow. Max. 4 elbows.

Table K: Category IV Vertical Venting

supported for the design and weight of the material
employed to maintain clearances and to prevent physi-
cal damage or separation of joints.

NOTE: A vent adapter (field-suppiied) may be re-

quired o connect the Category IV vent to the heater.

Termination

The vent terminal should be vertical and should termi-
nate outside the building at least 2 ft above the highest
point of the roof that is within 10 . The vent cap
should have a minimum clearance of 4 fi horizontally
from and in no case above or below (unless a 4 ft hori-
zontal distance is maintained) electric melers, gas
meters, regulators and relief equipment.

The distance of the vent terminal from adjacent public
walkways, adjacent buildings, open windows and
building openings must be consistent with the NFGC
{U.S.) or B149 (Canada). Gas vents supported only by
flashing and extended above the roof more than 5 fi
should be se-curely guyed or braced to withstand
snow and wind loads.

10" OR LESS =

CAT IV VENT PIPE \

L[]

2° MIN.

HEATER UNIT —\

N i

Fig. 20: Vertical Venting
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CAUTION: A listed vent cap terminal suitable for
connection to the Cat IV vent materials, adequately
sized, must be used to evacuate the flue products
from the heaters.

Common Venting

The NFGC does not address sizing guidelines for the
common venting of multiple Category IV heaters. This
is covered in the NFGC under “Engineered Vent Sys-
tems”. Table L provides boiler discharge vent
pressures at vent pressure switch and volumes of flue
products at full fire for the calculation of appropriate
vent sizing for common venting.

WARNING: Vent connectors serving any other
appliances shall not be connected into any portion of
mechanical draft systems operating under a positive
pressure, If an MVB heater is installed to replace an
existing heater, the vent system MUST be verified to
be of the correct size and of Category IV AL28-4C
vent material construction. If it is NOT, it MUST be

replaced.

SLOPE TOWARD
APPLIANCE

EXTRACTON'S " 4T AN
jd iy L U
SET POINT

NOTE: For extractor sizing, typical CO, levels are
8.5% for natural gas and 9.5% for propane gas and
flue temperature of 300° K.

Vent Vent Volume of
Model Size (in.) Pfessure Flue Products
{in. WC) (CFM)

503 0.1 160
753 8 0.2 240
1003 0.3 320
1253 0.2 400
1503 8 0.3 480
1753 ’ 04 560
2003 0.5 640

* NOTE: Data for 100% firing rate.
Table L: Vent Pressure and Volume of Fiue Products Data

VARIABLE
SPEED EXTRACTOR

ALT. LDCATION
VARIABLE SPEED
EXTRACTOR

COMMON VENT PiPE
{CAT ;s)\

1

1

i

i

T ~ 1
\ 7N

RN

2 ’i ]
1 s
4 ( L L l

t

L"~ 2X D - i | { :
L L
2 " { ! ADAISTABLE VENT

DAMPER /BAFFLE

S S— i I

T | TR | | {
‘ } I : VENT PIPE SAME
§ | 3 Lo DIAMETER AS BOILER VENT

EREIGIE P! ! {CAT W)
: [ | } ! L VENT ORAIN - USE
p ! | oy TEFLON TUBIG
i [ i { (RUN TO FLODR DRAIN
- ‘._3 (- OR CONDENSATE PUMP}
| i
[ : . - /3 . r) /L*“—“BOOT TEE
Zg mmmn "._]

Fig. 21: Typical Common Venting
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Horizontal Through-the-Wall Direct
Venting (Category V)

INSULATED EXHAUST

VENTING
HEATER UNIT \
127 WiN
[ | 1
e
Enann T

127 Wi

VAL

N

L s ////!Xi//// il
CONDENSATION TRAP

Fig. 22: Horizontal Through-the-Wall Venting

INSULATED EXHAUST
VEN

TING
HEATER UNIT j

—-——T 127 MiN
FLUE EXHAUST
VENT CAP

—l

12° MiN

N |
CONDENSATION TRAP

v

Fig. 23: Alt Horizontal Through-the-Wall Venting

NOTE: While a drain connection is required in the
vent of all MVB installations, the drain can be ac-
complished in several different ways. The figures in
this manual show the drain in a vent tee, however,
this can also be accomplished using an inline collec-
tor for condensing stacks or an inline vertical or
horizontal collector available from several of the
listed vent manufacturers.

AT ALTERNATE COMBUSTION

/.. AR INTAKE LCCATION

f sm—
INSULATED EXHAUST

[l lllP il Zrded Wirira VEHTING
N
FLUE EXHAUST

VENT CAP

\“"(\ o
%’—J‘ 127 W

HEATER UMIT \\

5 36" MIN

I

6" N

705, R Y

\
N
N
N
N

77 ///ff’/;’////f//////\Ki//‘/////
CONDENSATION TRAP

Fig. 24: Horizontal Through-the-Wall Direct Venting

CAUTION: This venting system requires the
installation of a condensate drain in the vent piping
per the vent manufacturer's instructions. Failure to
install a condensate drain in the venting system will

void all warranties on this heater.

Installation

These installations utilize the heater-mounted blower
to vent the combustion products to the outdoors.
Combustion air is taken from inside the room and the
vent is installed horizontally through the wall to the out-
doors. Adequate combustion and ventilation air must
be supplied to the equipment room in accordance with
the NFGC (U.8.) or B149 (Canada).

The total length of the horizontal through-the-wall flue
system should not exceed 75 equivalent ft in length. If
horizontal run exceeds 75 equivalent ft, an appropri-
ately sized variable-speed extractor must be used.
Each elbow used is equal to 10 #t of straight pipe. This
will allow installation in one of the four following
arrangements: i

75 of straight flue pipe

85' of straight flue pipe and one elbow
55' of straight flue pipe and two elbows
45" of straight pipe and three elbows

£ » & =

The vent cap is not considered in the overall length of
the venting system.
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‘ Horizontal
Certified Vent Vent Length Combustion Air Air Inlet
Model Vent Size (Fty* Intake Pipe Max. Length (Ft) **
Material {in.) Material
Min. Max. 6"g| 8 g 107 @
503
753 6 45 100 N/A
1003 Galvanized Steel,
Category IV PVC,
1253 | (AL29-4C) 0 75 ABS.
1503
CPVC NIA | 45 85
1753 8
2003

* Vent lengths are based on a lateral length of 2 fi. Refer {o the latest edition of the NFGC for further details,

** Subtract 10 fi per elbow. Max. 4 elbows.

Table M: Category IV Horizontal Vent & Horizontal Direct Vent

The vent must be installed to prevent flue gas leakage.
Care must be taken during assembly to ensure that all
joints are sealed properly and are airtight. The vent
must be installed to prevent the potential accumulation
of condensate in the vent pipes. It is required that:

1. The vent must be installed with a condensate
drain located in proximity fo the heater as directed
by the vent manufacturer.

2. The vent must be installed with a slight upward
slope of not less than 1/4 inch per foot of horizon-
tal run to the vent terminal.

3. The vent must be insulated through the length of
the horizontal run.

Termination

The flue direct vent cap MUST be mounted on the ex-
terior of the building. The direct vent cap cannot be
installed in a well or below grade. The direct vent cap
must be installed at least 1 ft above ground level and
above normal snow levels, The Raypak-approved
stainless steel flue direct vent cap must be used (sales
order option D-15). The vent terminal must be located
NO CLOSER than 12" off the wall.

WARNING: No substitutions of flue pipe or vent
cap material are allowed. Such substitutions would
jeopardize the safety and health of inhabitants.

Direct Vent—Vertical

¥ EXHAUST
VENT CAP
INTAKE VENT
i
A"
T PEZIZZZrZizsid W2a V2277727 BSULATED EXHAVST
HEATER LtaT —:
- 3 ALTERMATE COMBUSTION
y
k\\ Lead AR INTAKE LOCATION
BEmE
N
\
N
N
N
S

IR TTRPEY 7 //////)K/-//ff//
CONDEMBATION TRAR

Fig. 25: Direct Vent - Vertical

CAUTION: This venting system requires the
installation of a condensate drain in the vent piping
per the vent manufacturer's instructions. Failure to
install a condensate drain in the venting system will
void all warranties on this heater.

Installation

These instaliations utilize the heater-mounted blower
to draw combustion air from outdoors and vent com-
bustion products to the ouldoors.
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The fotal length of air supply pipe cannot exceed the
distances listed in Tables K and M. Each elbow used
is equal to 10 ft of straight pipe. This will allow installa-
tion in any arrangement that does not exceed the
lengths shown in Tabies K and M.

The vent cap is not considered in the overall length of
the venting system.

Care must be taken during assembly that all joints are
sealed properly and are airtight,

The vent must be installed to prevent the potential ac-
cumulation of condensate in the vent pipes. I is
required that:

The vent must be installed with a condensate
drain located in proximity to the heater as directed
by the vent manufacturer.

1.

2. The vent must be installed with a slight upward
slope of not more than 1/4 inch per foot of hori-
zontal run to the vent terminal.

3. The vent must be insulated through the length of
the horizontal run.

Termination

The vent cap MUST be mounted on the exterior of the
building. The vent cap cannot be installed in a well or
below grade. The vent cap must be installed at least 1
ft above ground level and above normal snow levels.

The vent cap MUST NOT be installed with any com-
bustion air inlet directly above a vent cap. This vertical
spacing would allow the flue products from the vent
cap to be pulled into the combustion air intake installed
above.

This type of installation can cause non-warrantable
problems with components and poor operation of the
heater due to the recirculation of flue products. Multi-
ple vent caps installed in the same horizontal plane
must have a 4 ft clearance from the side of one vent
cap to the side of the adjacent vent cap(s).

Combustion air supplied from outdoors must be free of
parficulate and chemical contaminants. To avoid a
blocked flue condition, keep the vent cap clear of
snow, ice, leaves, debris, sic.

WARNING: No substitutions of flue pipe or vent
cap material are allowed. Such substitutions would

jeopardize the safety and health of inhabitants.

The stainiess steel flue direct vent cap must be fur-
nished by the heater manufacturer in accordance with
its listing (sales order option D-15).

Outdoor Instaliation

Outdoor models must be vented with listed vent mate-
rial per the following instructions and installed with the
optional factory-supplied outdoor vent kit. A special
vent cap and air intake hood are provided in accor-
dance with CSA requirements. These must be
installed directly on the vent pipe as illustrated in Fig.
28,

Care must be taken when locating the heater out-
doors, because the flue gases discharged from the
vent cap can condense as they leave the cap.
Improper location can result in damage to adjacent
structures or building finish. For maximum efficiency
and safety, the following precautions must be
observed:

Outdoor models must be installed outdoors and
must use the outdoor vent cap and air intake hood
available from the manufacturer (sales order
option D-11}.

1.

Periodically check venting system. The heater's
venting areas must never be obstructed in any
way and minimum clearances must be observed
to prevent restriction of combustion and ventilation
air. Keep area clear and free of combustible and
flammable materials.

Do not locate adjacent to any window, door, walk-
way, or gravily air inteke. The vent must be
located a minimum of 4 ft horizontally from such
areas.

Install above grade level and above normal snow
levels.

Vent terminal must be at least 3 ft above any
forced air inlet located within 10 ft.

Adjacent brick or masonry surfaces must be pro-
tected with a rust-resistant sheet metal plate.

NOTE: The vent cap and air intake hood must be
furnished by the heater manufacturer in accordance
with its listing (sales order opfion D-11).
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NOTE: Condensate can freeze on the vent cap.| Controls
Frozen condensate on the vent cap can result in a
blocked flue condition.

WARNING: Instailation, adjustrnent and service of
FLUE EXHAUST heater controls, including timing of various operating
VENT CAP functions, must be performed by a qualified installer,

service agency or the gas supplier. Failure fo do so
HEATER UNIT
\ 3 FT MM,

may result in control damage, heater malfunction,
property damage, personal injury, or death.

WARNING: Tumn off the power {o the heatler before
installation, adjustment or service of any heater

A — controls. Failure to do so may result in board
\ damage, heater malfunction, property damage,

INTAKE VENT personal injury, or death.

4 \ INSULATED EXHAUST
VENTING
CAUTION: This appliance has provisions to be
connected to more than one supply source. To
l reduce the risk of electric shock, disconnect all such
EERge connections before servicing.

ST, x’////////:K_// PSS

CONDENSATION TRAP CAUTION: Risk of eleciric shock: More than one
Fig. 26: Outdoor Venting disconnect switch may be required fo de-energize
the equipment before servicing.

Freeze Protection

The Raypak modulating temperature control is pro-
vided to maintain the desired system water
temperature. The control has various modes of opera-

tion which are listed on the following pages.

The Raypak electronic temperature control includes a
freeze protection feature. In the event the temperature
drops below 40°F at any of the boiler temperature sen-
sors, the pump is turned on and will remain on until the
temperature at all boiler sensors rises to 45°F.
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Operating Modes

Mode 1 — Setpoint operation using primary piping. The
heater outlet water temperature is controlled to the
boiler target setpoint. See Fig. 27.

RAYPAK
HEATER MODULATING
BOILER OUTLET . B{ TEMP CONTROL
SENSOR IN i i
HEADER . . BOILER INLET
T T \_SENSOR IN
T g HEADER
SYSTEM
PUMP

‘ !
SYSTEM SYSTEM

SUPPLY RETURN
Fig. 27: Mode 1 Primary Piping

Mode 2 — Setpoint operation using primary/secondary
piping. The conirol operates the heater to satisfy a
remote system sensor. The heater is turned off based
on boiler max and boiler differential (factory default).
See Fig. 28.

RAYPAK
HEATER | _~"MODULATING
BOILER OUTLET S 4 TEMP CONTROL
SENSOR INN|! | *
HEADER . 1. BOILER INLET
1 T SENSOR IN
T “HEADER
__________ ] é
SYSTEM | 4
TEMP, |
SENSOR \ | MAIN
1 SYSTEM
n PUMP
. l SYSTEM
127 MAX RETURN
—= OR MIN
FEASIBLE

Fig. 28: Mode 2 Primary/Secondary Piping

Mode 3 — Dedicated DHW operation using UniTemp
80 piping. A call for heat is determined by the DHW
sensor and the DHW boiler target. The heater outlet
water is also controlled to the boiler target tempera-
ture. See Fig. 29.

RAYPAK
HEATER a}.fgwumms
‘ MP CONTROL
BOILER OUTLET e 1T
SENSOR IN o g
HEADER . .
i
{ L “eouer mier
! SENSOR IN
t HEADER

Fig. 29: Mode 3 Dedicated DHW

Mode 4 — Outdoor reset using primary piping. The
heater is operated as in Mode 1. However, the target
temperature is based on outdoor reset. See Fig, 30.

RAYPAK
MODULATING

HEATER TEMP CONTROL
o — ) !

BOILER QUTLET
SENSOR IN

HEADER ] \i\
4 4 TSBOLER NET
| SENSOR IN
| HEADER
SYSTEM
PUMP

t
i
f
i
i
=2
\OUTDDOR AR

SENSOR

|

SYSTEM
SUPPLY

SYSTEM
RETURN

Fig. 30: Mode 4 Primary Piping with Outdoor Reset
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Mode 5 — Qutdoor reset using primary/secondary pip-
ing. The heater is operated as in Mode 2. However, the
target temperature is based on outdoor reset. See Fig.
31.

RAYPAK
_ MODULATING
HEATER TEMP CONTROL
BOILER OUTLET B 4{"*"1
SENSOR N e
HEADER | k.
T 1 N
= - 1 “BOILER INLET
; ;| SENSOR IN
| | HEADER
N | T !
i ~== i
: :
SYSTEM |
TEMP, | X gi
SENSOR \ | MAIN
| SYSTEM QUTDOOR AIR
PUMP SENSOR
@ S
. SYSTEM
12" MAX RETURN
~—m{ OR MIN =
FEASIBLE
Fig. 31: Mode 5 Primary/Secondary Piping with Outdoor
Reset

Mode 6 — Designed for an external input signal with
primary piping. The external input signal can be pro-
vided from a BMS, an EMS or a sequencing control.
The external input signal changes the boiler target
according to a linear scale. The control operates the

EXTERNAL | _____ .
CONTROL i
!
i
A ;
|
r RAYPAK
HEATER 1| " MODULATING
BOILER OUTLET e {j{ TEMP CONTROL
SENSOR IN i ,
HEADER . ™[] \
s i BOILER INLET
SENSOR IN
HEADER
SYSTEM
PUMP

|

SYSTEM  SYSTEM
SUPPLY  RETURN

Fig. 32; Mode 6 Primary Piping with External Target Temp

boiler burner to maintain the boiler target at the boiler
outlet sensor. See Fig. 32.

Mode 7 — Designed for an external input signal with
primary/secondary piping. The external input signal
can be provided from a BMS, an EMS or a sequenc-
ing control. The external input signal changes the
boiler target according to a linear scale. The control
operates the boiler burner to maintain the boiler target
at the remote system sensor. See Fig. 33.

EXTERNAL|
CONTROL H
]
i
b e o
i RAYPAK
I |/ MODULATING
HEATER ! TEMP CONTROL
BOILER QUTLET N {‘_{;m:
SENSOR IN !
HEADER | tﬁ]\g‘\
1 | iy CNBOILER INLET
! | SENSOR IN
| | HEADER
o e e - i
i i
| = |
% i
SYSTEM |
TEMP, |
SENSOR \ | MAIN
| SYSTEM OUTDOOR AIR
ﬂ PUMP SENSOR
@ -
. SYSTEM
12" MAX RETURN
OR MIN  |=—
FEASIBLE

Fig. 33: Mode 7 Primary/Secondary Piping with External
Target Temp

Mode 8 — This mode is used for remote control mode.
The Boil Max setting is the heater shutdown tempera-
ture.

32



ltem Modes Default Setting Range
1,2 160°F OFF, 70 to 220°F
Boil Target 3 160°F OFF, 70 to 180°F
4,586,7 180°F OFF, 70 to 220°F
Boil Max 1,2,4,5,8, 7,8 200°F OFF, 120 to 225°F
3 180°F OFF, 120 to 190°F
Boil Min 1,2,3,4,5,86,7 180°F OFF, 80 to 180°F
‘Burner’ Delay All 0:00 min 0:00 to 3:00 min
Boil Mass All 1 (Low) 1 {Low), 2 (Med), 3 (High)
Diff 1,2,3,4,586,7 Auto Auto, 2 to 42°F
DHW Target 3 120°F OFF, 70 to 190°F
DHW Diff 3 5°F 2 to 10°F
‘Pump’ Dly All 3:00 min OFF, (:20 to 9:55 min, ON
Outdr Start 4,5 70°F 35 to 85°F
Outdr Design 4,5 -10°F -80 to 32°F
Boil Start 4,5 135°F 35 to 150°F
Boil Dsgn 4,5 180°F 120 to 220°F
WWSD 4,5 70°F 35 to 100°F
Units All °F °For°C
Mode N/A 2 1,2,3,4,5,6,7,8
External input Signal 8,7 2010VDC |21t 10VDCor 0 to 10 VDC
Offset 6,7 0°F -10°F to 10°F

Table N: Temperature Control Default Setpoints
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Definitions

NOTE: The defined terms are not active in all
modes of control operation.

% QUT - Current percent modulation rate of heater,

BOIL DSGN - Design boiler water temperature used in

. heat loss calculations.

BOIL MASS - This setting allows adjustment in the
field for high or low thermal masses; High thermal
mass (setting=3) provides slower reaction, lower ther-
mal mass (setting=1) provides faster reaction.

BOIL MAX - Highest outlet water temperature that the
control is allowed to use as a target temperature.

BOIL MIN - Lowest outlet water temperature that the
control is allowed to use as a target femperature.

BOIL ON - Accumulated runtime of heater (up to 899
hours, then resets o 0).

BOIL OUT - Actual heater outlet water temperature.
BOIL START - Starting boiler water temperature.
BOIL SUP - Actual system supply water temperature.

BOIL TARGET - Target temperature that the healer is
trying to maintain.

‘BURNER' DELAY - Holds control output at ignition
setting from the start of the ignition sequence to the
specified burner delay time (0 to 3:00 min.).

DEM 1 - Indicates 24 VDC signal has been supplied to
the H+D terminal.

DEM 2 - Indicates 24 VDC Flame Proof signal is pres-
ent.

DIFF - The operating differential of the heater; The
heater outlet water temperature is allowed fo rise
above the BOIL TARGET temperature by % of this dif-
ferential before the heater shuts off. For example, if
the heater target temperature is set to 160°F (71°C)
and the differential is set to 10°F (5°C), on temperature
rise, the heater will shut off at 165°F (74°C). Once the
heater shuts off, it will not come on again until the tem-
perature falls to 155°F (68°C).

EXTERNAL INPUT SIGNAL - Selects external input
signal range (0-10VDC or 2-10VDC}:

0-10VDC or 0-20 mA extermnal input signal — When the
0-10VDC signal is selected, an input voltage of 1 VDC
corresponds to a boiler target temperature of 50°F
{10°C). An input voitage of 10 VDC corresponds fo a
hoiler target temperature of 220°F (104°C). As the volt-
age varies between 1 VDC and 10 VDC, the boiler
target temperature varies linearly between 50°F
(10°C) and 220°F {104°C). lf a voltage below 0.5 VDC
is received, the boiler target temperature is displayed
as “~ — " indicating that there is no longer an internal
heat demand. A 0-20 mA signal can be converted to a
0-10 VDC signal by installing a 500  resistor on the
external input signal device's terminals.

2-10VDC or 4-20 mA external input signal — When the
2-10VDC signal is selected, an input voltage of 2 VDC
corresponds to a boiler target temperature of 50°F
(10°C). An input voltage of 10 VDC corresponds to a
boiler target temperature of 220°F (104°C). As the volt-
age varies between 2 VDC and 10 VDC, the boiler
target temperature varies linearly between 50°F
{(10°C) and 220°F (104°C). If a voltage below 1.5 VDC
is received, the boiler target temperature is displayed
as "— — - indicating that there is no longer an internal
heat demand. A 4-20 mA signal can be converted to a
2-10 VDC signal by installing a 500 O resistor on the
external input signal device's terminals.

FP - Flame proof warmning.

MODE - Operating mode of the heater.

OFFSET - The Offset setting allows the boiler terget
temperature to be fine tuned to the external input sig-
nal. The contro! reads the external input signal and
converts this to a boiler target femperature. The Offset
setting is then added {o the boiler target temperature.

OUTDR - Qutdoor air iemperature.

OUTDR DESIGN - Design outdoor air temperature
used in the heat loss calcuiation.

OUTDR START - Starting outdoor air temperature.

PUMP DLY - Sets the operating time of the pump once
the CFH is satisfied.

TANK - Current DHW tank temperature (Mode 3).
TANK DIFF - Storage tank differential (Mode 3).

TANK TARGET - Target temperature in the DHW
storage tank (Mode 3).

UNITS - Selects the temperature units to be displayed
{°F or °C).
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Rank ltem Field Number Field Type Fault Description
0 EQ1 Err Error EEFROM error
1 " FP Err Warning Flame proof warning
2 BOIL OQUT SHr Error Boller outlet sensor short
3 BOIL OUT OPn Error Boiler outlet sensor open
4 BOIL IN SHr Error Boiler inlet sensor short
5 BOILIN OPn Error Boiler inlet sensor open
6 SUP SHr Error System sensor short
7 SuUP OPn Error System sensor open
8 OUTDR SHr Error Outdoor sensor short
9 QUTDR OPn Error Outdoor sensor open
10 DHW SHr Error DHW sensor short
11 DHW OPn Error DHW sensor open
Table O: Ermror Codes
WWSD - Selects the outdoor temperature that shuts . Mo Fleld
the heater off, no matter what the demand. NOTE: The  Displays an ™ / P Ef”'s lﬁ current menu
WWSD segment is displayed on the LCD. abbreviated  foyrnp pegy wrs [AnTusTI
Dome ofthe_ BOILSUPINOUT 13 g*ﬁ‘c‘—»nmrmw
. | STARTMINMAX Displays th
Operation W,Gmsm e TLE Cyrantven of
D{XHGQEPGCL UHW 12 ; 2 ::;6 selecled
The Raypak modulating temperature control uses a a?sncassref L] e OF
Liquid Crystal Display (LCD) as a method of supply- M&mm_’ggm i '""“‘;’gg;‘:;;ﬁi
ing information. The LCD is used to setup and monitor — current slatus
: , fth P
system operation by means of three pl_fsh buttons " Modulating i?mu; “23:;‘; t:
(ftem, & and V) shown at the bottom of Fig. 34. . Control and operation
‘ ‘ Suttons Item A Y ||
All items displayed by the control are organized into g " ;
two menus, the view menu and the adjust menu. The  ttemsand ? I
active menu is displayed in the upper right hand side :g{:ﬁ;ss

of the display in the menu field. The default menu is
the view menu.

When the temperature control is powered up, the con-
trol turns on all segments in the display for 2 seconds,
then the software version is displayed for 2 seconds.
At the end of that 4 second period, the confrol enters

the normal operating mode and “VIEW" is displayed. .

Pressing the scroll button “scrolls” through the dis-
played values in the "VIEW" menu.

Fig. 34: Modulating Temperature Control Display

To make an adjustment fo a sefting in the control,
begin by selecting the “ADJUST" menu. To change
from the view menu to the adjust menu, simultaneous-
ly press and hold all three buttons for 1 second. The
menu name, "ADJUST” will be displayed in the menu

field.

The menu will automatically revert back to the view
menu after 20 seconds of keyboard inactivity. Then
scroll to the desired item using the scroll button. Fi-
nally, use the 4 or ¥ button to make the adjustment.
in the absence of other information, the values pro-
vided in Tables N and O should be used as default
settings.




Heater Sequence of Operation

Models 503-1503

1.

The black (hot) wire lead, located at the right-mid-
dle front inside the control compariment, goes
directly to the main power switch.

When the main power swilch is placed in the "ON"
position, the 120 VAC terminal block in the conirol
compartment, the N.O. contacts of pump relay, the
N.O. contacts of blower relay, the 12024 VAC
transformer, and terminals L1 and F1 of the igni-
tion module are powered.

The 120/24 VAC transformer sends a 24 VAC hot
power signal to the 24V Terminal Block.

24 VAC is sent from the 24V Terminal Block to the
NO pump contacts on the modulating temperature
control (pin #13), to pin TP2 of the optional alarm
relay, to terminal R of the alarm circuit on the mod-
ulating temperature confrol (pin #24) and the
green "Power On" LED on the front of the heater
will illuminate.

24 VAC power s sent from 24V Terminal Block to
Pin P1-1 of the UDB board, the 24 VAC terminal of
the ignition control module, the common contact of
the manual high limit, pin P3-1 of the UDB board
and L1 of the Low Water Cut Off {if equipped).

A 24 VAC signal is sent from the NC contact of the
manual high limit to the common terminal of the
Blocked Vent Switch and to Pin P1-1 of the UDB
board. During a blocked vent condition a 24 VAC
signal is sent from the NO open contacts of the
Blocked Vent Switch to pin P3-5 of the UDB board
to indicate a safety fault.

During normal operation of the heater the 24 VAC
signal exits the NC contacts of the Blocked Vent
Switch and is sent to the common terminal of the
Low Gas Pressure Switch (if equipped). During a
low gas pressure condition 24 VAC is sent from
the NC contacts of the Low Gas Pressure Swiich
to pin P3-6 of the UDB board to indicate a safety
fault,

24 VAC is sent from the NO contacts of the Low
Gas Pressure Switch to the common terminal of
the High Gas Pressure Switch (if equipped).
During a high gas pressure condition 24 VAC is
sent from the NO contacts of the High Gas
Pressure Switch to pin P3-7 of the UDB board io
indicate a safety fault.

9.

10.

1.

12.

13.

14.

15.

186.

17.

18.

24 VAC is sent from the NC contact of the High
Gas Pressure Switch to the common terminal of
the Low Water Cut Off (if equipped). Upon loss of
water in the heater, the Low Water Cut Off (if
equipped) will send a 24VAC signal to pin P3-4 of
the UDB board to indicate a safety fault.

24VAC is sent from the NO contact of the Low
Water Cut Off fo the common contact of the Auto
Reset High Limit (if equipped) and energizes the
coil of the alarm relay. If the Auto Hi Limit opens,
24 VAC is sent from the NO contacts of the Auto
Hi Limit to pin P3-3 of the UDB board fo indicale a
safety faull.

24 VAC is sent from the NC contacts of the Auto
Reset Hi Limit to the common terminal of the burn-
er switch located on the front exterior panel of the
heater.

When the burner swilch is closed, 24VAC power
then tfravels from the NO contact of the burner
switch to the remote enable/disable connection at
terminal 11 of the rear j-box low voltage terminal
block and to the NO contact of the Enable/Disable
relay.

When 24VAC power is retumed from terminal 12
of the rear j-box low voltage terminal block to the
coil of the Enable/Disable relay, the relay contacis
close, and 24VAC is transmitted to the Ht D (heat
demand) connection of the modulating tempera-
ture control and to the stage contact of the
modulating temperature control, pin #15.

When the stage contact closes on the modulating
temperature control, 24 VAC is sent to the com-
mon terminal of the flow switch and to pin
P1-3(CFH) of the UDB board. In addition, the
amber “Cali-for-Heat” LED on the front of the
heater will illuminate.

The pump contact on the modulating temperature
control closes sending 24 VAC to the pump switch
located on the front exterior panel of the heater.

When the pump switch is closed, 24 VAC is sent
to the coil of the pump relay.

The pump relay energizes and closes the con-
tacts, starting the heater pump.

Upon sufficient flow, the flow swilch closes and
sends 24 VAC to the common terminal of the air
pressure switch and the TH terminal of the ignition
module. If the flow swifch does not close, a 24
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19.

20.

21.
-, switch closes the NO contacts, 24 VAC is sent to

22.

23.

24,

25.

26,

27.

28,

29.

VAC signal is sent to pin P4-9 of the UDB board to
indicate an insufficient flow condition.

When 24 VAC is received at TH on the ignition
module, the contacts between pins F1 and F2
close and send 120 VAC to pin 1 of the blower
relay.

The coil of the blower relay energizes closing the
NO contacls sending 120 VAC to energize the
combustion air blower motor.

Once sufficient air flow is proven the air pressure

the heater interlock connection at terminal 8 of the
rear j-box low voltage terminal block. If air pres-
sure is insufficient or lost during heater operation a
24VAC signal is sent from the NC contacts of the
air pressure switch to pin P4-10 of the UDB board
to indicate insufficient air pressure.

When 24VAC is returned to terminal 10 of the rear
j-box low voltage terminal block, power then frav-
els to the P Switch terminal of the ignition module.
The ignition module employs a 15 second pre-
purge before the next sequence.

After 15 seconds of combustion chamber pre-
purge, pin S1 sends 120 VAC to the Hot Surface
lgniter.

The Hot Surface Igniter will be energized for
approximately 30 seconds and must exceed 3.1
amp draw during heat up.

Once the ignition module determines the proper
operation of the Hot Surface Igniter, a 24 VAC sig-
nal Is output from the Valve pin on the module to
energize the gas valve.

The gas valve is energized and the blue “Burner
On” LED on the front of the heater energizes.

The remote sensor is now trying to rectify the
flame. If the flame is not rectified within 4 seconds,
the ignition medule will shut down the gas valve
and lock out.

When burner flame Is reclified, the heater will
operate based on the electronic operating contral,
In the event of an ignition lockout, the ignition
module sends a signal to pin P4-12 (ignition lock-
out) of the UDB board.

When the CFH is satisfied, the heater will return to
a standby condition awaiting the next CFH.

Heater Sequence of Operation

Models 1753-2003

1.

The black (hot) wire lead, located at the right-mid-
die front inside the control compartment, goes
directly to the main power switch.

When the main power switch is placed in the "ON”
position, the 120 VAC terminal block in the control
compartment, the N.O. contacts of pump relay, the
N.O. contacis of blower relay, the 120/24 VAC
transformer, and terminals L1 and F1 of the igni-
tion module are powered. '

The 120/24 VAC transformer sends a 24 VAC hot
power signal to the 24V Terminal Block,

24 VAC is sent from the 24V Terminal Block to the
NO pump contacts on the modulating temperature
control (pin #13), fo pin TP2 of the optional alarm
relay, to terminal R of the alarm circuit on the mod-
ulating temperature confrol (pin #24) and the
green "Power On" LED on the front of the heater
will illuminate.

24 VAC power is sent from 24V Terminal Block to
Pin P1-1 of the UDB board, the 24 VAC terminal of
the ignition control module, the common contact of
the manual high limit, pin P3-1 of the UDB board
and L1 of the Low Water Cut Off (if equipped).

A 24 VAC signal is sent from the NC contact of the
manual high limit to the common terminal of the
Blocked Vent Switch and to Pin P1-1 of the UDB
board. During a blocked vent condition a 24 VAC
signal is sent from the NO open contacts of the
Blocked Vent Switch to pin P3-5 of the UDB board
to indicate a safsty fault.

During normal operation of the heater the 24 VAC
signal exits the NC contacts of the Blocked Vent
Switch and is sent to the common terminal of the
Low Gas Pressure Switch (if equipped). During a
low gas pressure condition 24 VAC is sent from
the NC contacts of the Low Gas Pressure Switch
to pin P3-6 of the UDB board to indicate a safety -
fault.

24 VAC is sent from the NO contacts of the Low
Gas Pressure Switch fo the common terminal of
the High Gas Pressure Switch (if equipped).
During a high gas pressure condition 24 VAC is
sent from the NO contacts of the High Gas
Pressure Switch to pin P3-7 of the UDB board to
indicate a safety fault.
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10.

1.

12.

13.

14.

15,

18.

17.

18.

24 VAC is sent from the NC contact of the High
Gas Pressure Switch to the common terminal of
the Low Water Cut Off (if equipped). Upon loss of
water in the heater, the Low Water Cut Off (if
equipped) will send a 24VAC signal to pin P3-4 of
the UDB board to indicate a safety fault,

24VAC is sent from the NO contact of the Low
Water Cut Off to the commaon contact of the Auto
Reset High Limit (if equipped) and energizes the
coil of the alarm relay. If the Auto Hi Limit opens,
24 VAC is sent from the NO contacts of the Auto
Hi Limit to pin P3-3 of the UDB board to indicate a
safety fault.

24 VAC is sent from the NC contacts of the Auto
Reset Hi Limit to the commion terminal of the burn-
er switch located on the front exterior panel of the
heater.

When the burner switch is closed, 24VAC power
then travels from the NO contact of the burner
switch to the remote enable/disable connection at
terminal 11 of the rear j-box low voltage terminal
block and to the NO contact of the Enable/Disable
relay.

When 24VAC power is refurned from terminal 12
of the rear j-box low voltage terminal block to the
coil of the Enable/Disable relay, the relay contacts
close, and 24VAC is transmitted to the Ht D (heat
demand) connection of the modulating tempera-
ture control and to the stage contact of the
modulating temperature control, pin #15.

When the stage contact closes on the modulating
temperature control, 24 VAC is sent to the com-
mon terminal of the flow switch and to pin
P1-3(CFH) of the UDB board. In addition, the
amber “Call-for-Heat” LED on the front of the
heater will illuminate.

The pump contact on the modulating temperature
control closes sending 24 VAC to the pump switch
located on the front exterior panel of the heater.

When the pump switch is closed, 24 VAC is sent
to the coil of the pump relay.

The pump relay energizes and closes the con-
tacts, starting the heater pump.

Upon sufficient flow, the flow switch closes and
sends 24 VAC to the common terminal of the air
pressure switch and the F1 and TH terminals of
the ignition module. If the flow switch does not

19.

20.

21,

22

23.

24,

25.

26.

27.

close, a 24 VAC signal is sent to pin P4-8 of the
UDB board to indicate an insufficient flow condi-
tion.

When 24 VAC is received at TH on the ignition
module, the contacts between pins F1 and F2
close and send 24 VAC to J5-6 of the UGB board.

The blower is controlled by a PWM (pulse width
maodulation) signal sent from J&-4 to start the blow-
er operating at 50% speed. The combustion air
blower will operate at 50% of capacity for approx-
imately ninety {80) seconds before the madulating
signal from the temperature control will control the
hiower speed in relationship fo the system water
temperature.

Once sufficient air flow is proven the air pressure
switch closes the NO contacts, 24 VAC is sent to
the heater interlock connection at terminal 9 of the
rear j-box low voltage terminal biock. f air pres-
sure is insufficient or lost during heater operation a
24VAC signal is sent from the NC contacts of the
air pressure switch to pin P4-10 of the UDB board
to indicate insufiicient air pressure.

When 24VAC is returned to terminal 10 of the rear
i-box low voltage terminal block, power then trav-
els to the P Switch terminal of the ignition module.
The ignition module employs a 15 second pre-
purge before the next sequence.

Afier 15 seconds of combustion chamber pre-
purge, pin 81 sends 120 VAC to the Hot Surface
lgniter, Voltage is monitored by the UGB board at
pins J4-1 and J4-3.

The Hot Surface Igniter will be energized for
approximately 30 seconds and must exceed 3.1
amp draw during heat up.

Once the ignition module determines the proper
operation of the Hot Surface Igniter, a 24 VAC sig-
nal is outpui from the Valve pin on the module fo
energize the gas valve.

The gas valve is energized and the blue "Burner
On" LED on the front of the heater energizes. This
voltage is also monitored by the UGB board at pin
J5-2.

The remote sensor is now trying to rectify the
flame. If the flame is not rectified within 4 $econds,
the ignition module will shut down the gas valve
and lock out.
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28. When burner flame is rectified, the heater will
operate based on the electronic operating control.
In the event of an ignition lockout, the ignition
module sends a signal fo pin P4-12 (ignition lock-
out) of the UDB board.

29. When the CFH is satisfied, the heater will return to
a standby condition awaiting the next CFH,

Ignition Module

When additional heat is needed, the combustion air
blower starts to purge air from the combustion cham-
ber for 15 seconds. On proof-of-air flow, the
air-proving switch closes and the igniter is energized.
To ensure safe operation, the gas valve cannot open
until the igniter is verified. The main burner is automat-
ically lit when the device is powered and pre-purged.
The heater performs its own safety check and opens
the main valve only afier the igniter is proven to be
capable of ignition. The standard single-try ignition
moduie will lock out after failing to light one time. To
reset it, press and release the small, recessed black
push button located inside of the cut-out on the lower
right-hand corner of the ignition module case. Turning
off the power to the heater WILL NOT reset the ignition

'

Fig. 35: Ignition Module

The optional ignition module will attempt to light three
times before locking out. To reset it, tum off power to
the heater, wait 30 seconds and re-apply power.

Code Condition
On System OK; No faulis present
Off Possible control fault; Check power
1 Flash Low air
2 Flashes Flame ir;‘J gocn;gtézli'ic;‘z; ;:Famber:
3 Flashes Ignition lockout
4 Flashes Low HS8I current
5 Flashes Low 24 VAC
6 Flashas Internal fault; Replace control

Table P: ignition Module Diagnostic LED Flash Codes

High Limit—NManual Reset

This heater is equipped with a fixed setting manual re-
set high limit temperature device as standard or it may
have an optional adjustable setting manual reset high
temperaiure device.

The fixed setting manual reset high limit is located on
the In/Out header of the heat exchanger on the right
side of the heater (accessible through the front door
for reset as necessary).

The optional adjustable manual reset high limit is io-
cated inside the heater junction box. Push the reset
button and adjust the sefting to approx. 40°F (20°C)
above desired outlet temperature.

Tl

N

Fig. 36: High Limit {Manual Reset)

fl
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High Limit—Auto Reset (Optional)

This heater may be equipped with an optional adjust-
able auto reset high limit temperature device.

The optional adjustable auto reset high limit is located

inside the heater junction box. Adjust the setting to
approx. 20°F (10°C) above desired outlet temperature.

/
G

\

NI=]

Fig. 37: Adjustable High Limit {Auto Reset)

Fiow Switch

This standard, dual-purpose control, mounted and
wired in series with the main gas valve, shuts off
heater in case of pump failure or low water flow.

;

Fig. 38: Flow Switch

Modulating Temperature Control

This heater is equipped with a Raypak modulating
temperature control. Refer to information starting on
page 30 for information on the setting and use of this

control.

—

[1=2e

\/

Fig. 39: Modulating Temperature Control

Low Water Cut-Off (Optional)

The optional low water cut-off automatically shuts
down the burner whenever water level drops below the
level of the sensing probe. A 5-second time delay pre-
vents premature lockout due to temporary conditions
such as power fluctuations or air pockets.

Fig. 40: Low Water Cut-Off
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High & Low Gas Pressure Switches
(Optional)

The optional low gas pressure switch connection
mounts upstream of the gas valve (on the inlet flange
to the gas valve) and is accessible through the remov-
able access panels on the rear of the heater to reset
the gas pressure swiich, as necessary. i is used to
ensure that sufficient gas pressure is present for prop-
er valvelreguiator performance. The low gas pressure
switch automatically shuts down the heater if gas sup-
ply drops below the factory setting of 3.0 in, WC for
natural gas or propane gas.

The optional high gas pressure swiich connection
mounts down-stream of the gas valve. Special ports
are located on the backside of the gas valve and
accessible from the front of the heater (to reset the gas
pressure switch) or through the removable access
panels on the rear of the heater (to reset the gas pres-
sure switch), as necessary. If the gas pressure
regulator in the valve fails, the high gas pressure
switch automatically shuts down the bumner.

Operation of either the High or Low Gas Pressure
Switch will turn on an LED inside the switch housing.
Push the top of the plastic switch housing as shown in
Fig. 41 to reset a tripped pressure switch. The LED
will go out when the swiich is reset,

Fig. 41: High/Low Gas Pressure Switch
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Air Pressure Switch

This heater is equipped with an air pressure switch to
prove the operation of the blower before allowing the
ignition control to begin a Call for Heat. itis located on
the right side of the lower flange of the blower mount-
ing assembly, directly behind the junction box.

Fig. 42; Air Pressure Switch

Blocked Vent Switch

This heater is equipped with a blocked vent pressure
switch to prevent the operation of the heater when too
much of the vent is blocked. This switch is located on
the right side of the heater near the right rear corner.

Fig. 43: Blocked Vent Switch

UDB Diagnostic Board

This heater is equipped with a diagnostic board which
will indicate faults as they occur. it has the ability to
retain up to 256 faults in history. Refer to the Trouble-
shooting section for instructions on accessing,
reviewing and clearing these faulls.
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Fig. 44: UDB Diagnostic Board
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Models 1753-2003
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START-UP

Pre Start-up
Filling System (Heating Boilers)

Fill system with water. Purge all air from the system.
Lower system pressure. Open valves for normal sys-
tem operation, and fill system through feed pressure.
Manually open air vent on the compression tank until
water appears, then close vent.

Air Purge (Domestic Hot Water
Heaters)

Purge all air from system before lighting heater. This
can be normally accomplished by opening a down-
stream valve.

Raypak offers an optional air vent for the MVB heaters
which can be screwed directly into the inlet side of the
header to ensure that air is purged from the system.
This option also includes an adapter to allow the air
vent to be piped (in the field) to a suitable drain as re-
quired by the jurisdiction having authority.

CAUTION: An air vent should be installed at the
highest point in the system for proper operation. If
water piping is located higher than the header, it
should be relocated to the highest point in the
installed system.

Venting Sys{em Inspection

1. Check all vent pipe connections and flue pipe ma-
terial.

2. Make sure vent ierminations are installed per code
and are clear of all debris or blockage.

For Your Safety

WARNING: If you do not follow these instructions
exactly, a fire or explosion may result causing

WHAT TO DO IF YOU SMELL GAS:

Do not try to light any appliance.

Do ot touch any electrical switch; do not use any
telephone in your building.

immediately call your gas supplier from a neigh-
bor's telephone. Follow the gas supplier's
instructions.

If you cannot reach your gas supplier, call the fire
department.

Use only your hand to push in or turn the gas con-
trol knob. Never use tools. If the knob will not turn
by hand, do not try to repair it, call a qualified serv-
ice technician. Forced or attempted repair may
result in a fire or explosion.

Do not use this appliance if any part has been
under water, immediately call a qualified service
technician to inspect the appliance and to replace
any part of the control system and any gas control
which has been under waler.

Check around unit for debris and remove com-
bustible products, i.e. gasoline, etc.

Pre Start-up Check

1. Verify the heater is filled with water.

2. Check system piping for leaks. If found, repair
immediately.

3. Vent air from system. Air in system can interfere
with water circulation.

4. Purge air from gas line to heater.

Initial Start-up

Required tools

(1) 12-0-12 (24" scale) U-tube manometer
(2) 8-0-6 (12" scale) U-tube manometer
Screwdrivers (assorted sizes and shapes)
(1) Crescent wrench (8" or 10%)

(1) Multi-meter

(1) Amp probe

L]
-
-
*
.

{Metric Allen wrenches will be required for servicing
the gas valve, but not during start-up)

property damage, personal injury or loss of life.

This appliance has a hot surface igniter. Itis equipped
with an ignition device which automatically lights the
burners. Do not try to light the burners by hand.

BEFORE OPERATING, smell all around the appliance
area for gas. Be sure to smell near the floor because
some gas is heavier than air and will settle on the floor.

NOTE: Digital manometers are not recommended.

Preparation

WARNING: Do not turn on gas at this time.
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Check Power Supply

With multi-meter at incoming power, check voltage
between:

Hot - Common (=120 VAC)
Hot - Ground (=120 VAC)

. Common - Ground (< 1 VAC)

3. If the gas pressure is greater than 14.0 in. WC,
turn off the main gas shut-off valve,

Start-Up

NOTE: The values in Tables Q, R and S represent
the conditions when the heater is at full firing rate at
sea level.

WARNING: If Common - Ground is > 1 VAC,
STOP: Coniact electrician to correct ground failure.
Failure to do this may burn out 120V-24V
transformer, or may cause other safety control
damage or failure.

Attach Manometers to Measure Pressures
1. Turn off main gas valve.

2. Attach (1) 12" scale manometer o an upstream
bleedle valve on the gas supply pipe to the heater
{(Measure point "A” in Fig. 45).

3. Aftach (1) 24" scale manometer to the manifold
pressure tap located on the elbow downstream of
the valve (Measure point “D” in Fig. 45).

4. Attach (1) 12" scale manometer near the fan-prov-
ing switch. Pull black cap from air pressure switch
tee and connect the manometer. NOTE: Retain
caps for reinstallation later.

Fig. 45: Gas Pressure Measurement Locations

Check Gas Supply Pressure
1. Slowly turn on main gas shut-off valve.

2. Read the gas supply pressure from the manome-
ter; minimum supply pressure for natural gas is 4.0
in. WC, recommended supply is 7.0 in. WC, mini-
mum supply pressuré for propane gas is 4.0 in.
WC, recommended supply is 11.0 in. WC (dynam-
ic readings, full fire input).

1. Turn power on.

2. Turn on the heater, wait approximately 15 seconds
after the blower starts, and the igniter shouid start
to glow (observable through the observation port
located at the front, bottom of the heater). Look
into the sight glass located at the bottom of the
front panel {to check igniter operation. Gas vaive
should open in 45-60 seconds.

3. The heater ignites at 50% of full rate {as indicated
on the LCD display of the temperature control
located in the upper right of the front panel}.

4, f the burner fails to light on the first trial, it will go
into lockout with the standard ignition module. If
the heater is equipped with the optional three-iry
ignition module, it will fry for ignition up to three
times before going into lockout.

5. Wait until the controller indicates 100% on the fir-
ing rate display screen ({(approximately 30
seconds).

Blower Check

1. Check blower suction using the manometer
attached to the fan pressure switch tee, with the
heater firing at 100% input. The reading should be
as noted in Table Q for both natural and propane
gas.

2. FOR REFERENCE ONLY: Measure the blower
amp draw with the heater firing at 100% input and
compare the measured value io the values in
Table R. The amp draw is measured with a clamp-
on type amp probe clamped to the 14 AWG black
power wire going into the blower.

NOTE: Most commercially available amp probes
are not accurate enough and/or are not shielded well
enough 1o read accurately in the heater
environment. Blower amp draw readings are for

reference only,




When firing at 100%, the desired heater combus-
tion CO2 is between 8.5 and 9.0% for natural gas
and 8.5 and 10.0% for propane with CO less than
100 ppm. i this combustion cannot be achieved
with the blower suction within the {olerances spec-
ified in Table Q, contact the factory. The reference
amp draw reading may help to indicate if there is
a problem with the system or if blower adjustment

is required.

Manifold Check

1.

Check manifold gas pressure at the gas valve out-
let pressure tap (connection “D” in Fig. 45). This
pressure should read per the values in Table S for
natural and propane gas.

if the pressure reading differs by more than + 0.2
in. WC, 8TOP ~ Call the factory for directions on

what to do next!

Manifold Gas Pressure Setting
Model High Fire Values {in. WC)
Natural Gas Propane Gas
503 -0.1 0.1
753 -0.4 0.1
1003 -0.8 -0.2
1253 -1.6 -0.2
1503 -2.4 -0.6
1753 -0.4 -0.1
2003 -1.0 -0.5

Table §: MVB Manifold Pressure Settings

CAUTION: Special manifold and air settings may

Air Pressure Settin

Model |l imWe)| Toloranee

503 -2.3 +0.2in. WC
753 2.9 +0.2in. WC
1003 -3.0 + 0.2 in. WC
1253 -3.5 £0.2in. WC
1503 -4.0 0.2 in. WC
1753 -4.6 + 0.2 in. WC
2003 -4.1 +0.2in. WC

Table Q: MVB Air Pressure Settings

Model Amp Draw Tzzt;:%e
503 19 +0.010.2
753 29 +0.0/-0.2
1003 48 +0.01-0.2
1253 6.3 +0.01-0.2
1503 8.1 10.0/0.2
1753 105 +0.0/-05
2003 13.0 70.0/-0.5

Table R: MVB Amp Draw—Reference Information

be required.

Finishing

1. Record all data on the “Start-up Checklist” located
at the back of this manual.

2. Disconnect the manomeiers and reconnect the
cap on the fan pressure switch tee and reinsert the
sealing screws into the bleedle valves.

3. Start-up is complete and the heater should be

operating properly.

Safety Inspection

1.

2.

Check all thermostats and high limit settings.

During the following safety checks leave manome-
ters hooked up, check and record.

If other gas-fired appliances in the room are on the
same gas main, check all pressures on the MVB
with all other equipment running.

Check thermostats for ON-OFF operation.

Check high limits for ON-OFF operation,

While in operation, check flow switch operation.
Check the fow gas pressure swilch (if provided).
(For proper adjustment, use the attached

manometers, if available, to set pressure. The
scales on the switch are approximate only.) Low
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gas pressure switch (if provided) must be set at
3.0 in. WC for natural gas and propane gas.

8. Make sure that the high gas pressure switch (op-
tional) is set fo 3.0 in. WC for both natural gas and
propane gas.

Foliow-Up

- Safety checks must be recorded as performed,
Turn heater on. After main burner ignition:

1. Chetk manometer for proper readings.
2. Cycle heater several times and re-check readings.

3. Remove all manometers and replace caps and
screws.

4. Check for gas leaks one more time.

Leak Test Procedure: Dual-Seat Gas
Valve

Proper leak testing requires three pressure test points
in the gas train.

Remove the access panel on the rear of the heater to
access the gas valve for this test. Test pointAis a blee-
dle valve located upstream of the combination gas
valve on the supply manifold.

Test point B is a bleedle valve located between the two
automatic gas valve seats.

Test point C is a bleedle valve located downstream of
both automatic gas valve seats and upstream of the
manual valve. Refer to Fig. 46.

These tests are to be conducted with the electrical
power to the heater turned OFF.

1. Manually close the downsfream leak test valve,

2. Open the bleedle valve at test point A and connect
a manometer to it. Verify that there is gas pressure
and that it is within the proper range (NOTE: must
not exceed 14.0 in. WC),

3. Open iest point B and conhect a rubber tube to it.
Connect the other end of the tube to & manometer
and lock for a build-up of pressure. Increasing
pressure indicates a leaking gas valve which must
be replaced.

4. Next, close the upstream manual gas valve (field
supplied) and remove the manometers from the
bieedle valves in test point A and test point B.
Connect a rubber tube from the test point A blee-
dle valve to the test point B bleedle valve and
open the upstream manual gas valve. Make sure
that test point A & B bieedle valves have been
opened so as o allow gas to flow. This will bring
gas pressure to the second valve seat.

5. Open the bleedle valve at test point C and connect
a second rubber tube io it. Connect the other end
of the tube to a8 manometer and look for a build-up
of pressure. Increasing pressure indicates a leak-
ing gas valve which must be replaced.

6. Remove rubber tube and manometers. Close
each test point bleedle valve as the tubes are
removed.

7. After no leakage has been verified at all valve
seats and test valves, open downstream leak test
valve and restore electrical power {o the heater.

\ ARING
. VALVE
® ~~~~~~~ J:” B l
i 1

MANUAL
VALVE

Fig. 46: Leak Test Procedure




Post Start-Up Check

Check off steps as completed:

1.

10.

Verify that the heater and heat distribution units or
storage tank are filled with water.

Confirm that the automatic air vent (if used) was
opened two full turns during the venting proce-
dure.

Verify that air has been purged from the system.

Verify that air has been purged from the gas pip-
ing, and that the piping has been checked for

leaks.

Confirm that the proper start-up procedures were
followed.

Inspect bumer to verify flame.

Test safety controls: If heater is equipped with a
low water cut-off or additional safety controls, test
for operation as outlined by manufacturer, Burner
should be operating and should go off when con-
trols are tested. When safety devices are restored,
burners should re-ignite after pre-purge time
delay.

Test limit control: While burner is operating, move
indicator on high limit control below actual water
temperature. Burner should go off while blower
and circulator continue to operate. Raise setting
on limit control above water temperature and
burner should re-ignite after pre-purge time delay.
NOTE: Ignifion control may have to be reset after
this portion of the test,

Test ignition system safety device:

a. Open manual gas valve. Turn power on.

b. Set thermostat fo call for heat.

¢. When the heater is in operation, pull cap off of
tee in air switch hose. The burner should go
off aimost immediately.

d. Reattach cap on tee. Burner should re-ignite

after pre-purge time deiay. NOTE: Ignition
control may have fo be reset after this portion
of the test.

To restart system, follow lighting instructions in the
Operation section.

11.

12.

13.

14.

15.

Check fo see that the high limit control is set
above the design temperature requirements of the
system. For multiple zones: Check to make sure
the flow is adjusted as required in each zone.

Check that the healer is cycled with the thermo-
stat. Raise the setling on the thermostat to the
highest sefling and verify that the heater goes
through the normal start-up cycle. Reduce to the
lowest setting and verify that the heater goes off.

Observe several operating cycles for proper oper-
ation.

Set the heater thermostat to desired temperature.

Review all'instructions shipped with this heater
with owner or maintenance person, return to enve-
lope and give to owner or place the instructions
inside front panel on heater.

OPERATION

Lighting Instructions

1.

Before lighting, make sure you have read all of the
safety information in this manual.

Remove upper front pansl.
Set the thermostat to the lowest setting,
Turn off all electrical power to the appliance.

This appliance is equipped with an ignition device
which automatically lights the bumer. Do not try to
light the burner by hand.

Turn on main manual gas valve field installed near
gas inlet connection on back of heater.

Wait 5 minutes fo clear out any gas. Then smell for
gas, especially near the floor. Iif you then smell
gas, STOP! Follow the steps in the safety informa-
tion on the front cover of this manual. If you do not
smell gas, go to next step. '

Turn on all electrical power to the appliance.

Set thermostat to desired setting. The appliance
will operate. The igniter will glow after the pre-
purge time delay (15 seconds). After igniter
reaches temperature (30 seconds) the main valve
should open. System will try for ignition up to three
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times (one time on optional single-try ignition mod-
ule). If flame is not sensed, lockout will
commence.

10. If the appliance will not operate, follow the instruc-
tions “To Tum Off Gas To Appliance,” and call your
service technician or gas supplier.

11. Replace upper front panel.

12. If heater fails to start, verify the following:

a. There are no loose connections or that the
service switch is off.

b. High temperature limit swiich is set above wa-
ter temperature or manual reset high limit is
not tripped.

c. Thermostat is set above water temperature.

d. Gas is on at the meter and the heater.

e. Incoming dynamic gas pressure to the gas

valve is NOT less than 4.0 in. WC for natural
gas or propane gas.

To Turn Off Gas To Appliance

1. Shut off manual gas valve field installed near gas
inlet connection on back of heater.

2. Remove upper front panal.
3. Set the thermostat to lowest setting.

4. Turn off all electrical power to the appliance if serv-
ice is to be performed.

5. Replace access panel.
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TROUBLESHOOTING

Does the power swilch provide NO Check the switch andfor
power o the conlrol panel? lins vollage

Step 1
is thera a Call For
YES Heal? fe NO —3{  Unit s n standby mode.)
r YES  ——rd
Step2 | s Disable connection inact? |~ NO —-
4
YES
* Check and correct power
; Is there 120VAC al the blower or connections al main terminal
D 4 - - s
Step 3 nﬁoﬁaefcz;n‘::sc:; ar NO & blowar relay? NO block, circuit breaker panel or
blower relay.
f—— YES ‘-J
I 4-20mA present at the qulck is diagnostic board Replace lemperature
disconnacis on the black and blue - NO b indicaling open NO controller.
wires of the temperature controller? safeties?
L
YES Vis YES Carract Safely
Does F2 on ignition module  § NO is there continuity In the wire NO -3 Repair or
have AC powar? between F2 and Pin J5-67 Replace wire,
Correct the shutter
Is 24VAC at the NC side of " ls blower pressure selling | wp setting or blower
Step 4 the air pressure switch? NO {vacuum) correct? arr?p draw.
T Ny <
YES YES &
(Raplace air pressurs swiich)
fs 24VAC at PS on ignition module? i
Step 5 Is connecling plug secure? NO Correct wirlng.
H
YES
.
v {s Amp draw during heat-

up for HS! graater than
3.1 Amps?

F

Step 6 [ Does igniter prove? }-—‘ NGO eiie]

!

NO

Replace HB!

YES

YES -—>{ Is air switch bouncing? }-— NO

|

YES
Step 7 Is the flame sensor signal to the » > I 1
ignition modute greater than 1 uA DC? NO s gas 'prassure carrect? H NO
! YES
YES v
* is static and dynamic inletgas | __ . ( )
Step 8 { Is the unit running? } pressure correct? NO Corrsat ihe gas pressure.

! L

YES

NG ""} L YES

Replace gas vaive

¥
Step 9 The unit is okay

1-800-847-2975 Cutside California

Calt our Technical Service Depaﬂm&h

1-800-627-2975 inside California
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UDB Fault History

To view the fault codes in the UDB history file:
1. Press and hold the switch labeled “SW1" for 5 sec-
onds to access the fault history. LED 17 will begin
to flash when the history has been accessed. See
Fig. 44 on page 42.

Press the switch labeled "SW2" to scroll through
the recorded faults in history.

When a fault is being displayed, the corresponding
LED will light AND LED 17 will flash at a rate that
corresponds to the fault number.

The faults are recorded and displayed on a last in,
first out basis. The last fault recorded will be the
first fault displayed. There is no time or date stamp
associated with these faults.

Continue to push “SW2" to view subsequent
faults.

When the history of faults has been exhausted,
pushing "SW2" again will roll the fault history over
and it will start again.

To exit the fault history, press and hold “SW1" for
5 seconds, or wait for 4 minutes and the board will
automatically exit the history mode (fault LEDs will
go out).

To clear the fault history, press and hold both "SW1"
and "SW2" for 5 seconds while the power is on.

NOTE: Once the history has been cleared, it cannot

be recovered.

MAINTENANCE

Suggested Minimum
Maintenance Schedule

Regular service by a qualified service agency and
maintenance must be performed to ensure maximum
operating efficiency.

Maintenance as outlined below may be performed by
the owner,

Daily

1. Check that the area where the heater is installed
is free from combustible materials, gasoline, and

other flammable vapors and liquids.

2. Check for and remove any obstruction to the flow
of combustion or ventilation air to heater.

NMonthly

1. Check for piping leaks around pumps, mixing
valves, relief valves, and other fittings. If found,
repair at once. DO NOT use petroleum-based
stop-leak compounds.

2. Visually inspect burner flame.

3. Visually inspect venting system for proper func-
tion, deterioration or leakage.

4. Visually inspect for proper operation of the con-
densate drain in the venting. If leaks are observed
repair at once.

5. Check air vents for leakage.

Yearly (Beginning Of Each Heating
Season)

Schedule annual service call by qualified service
agency.

1. Visually check top of vent for scot. Call service
person to clean. Some sediment at bottom of vent
is normal.

2. Visually inspect venting system for proper func-

tion, deterioration or leakage. Ensure that
condensate drain is inspected and ensure that
condensate is being directed to appropriate con-
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densate management system or drain, as required
by local codes.

Check that area is free from combustible materi-
als, gasoline, and other flammable vapors and
liquids.

Check for and remove any obstruction {o the flow
of combustion or ventilation air to heater.

Follow pre-start-up check in the Start-up section.

Visually inspect burner flame. it should be light
biue at full input. Remove and visually inspect hot
surface igniter and sensor for damage, cracking or
debris build-up.

Check operation of safety devices. Refer to manu-
facturers' instructions.

Follow oil-lubricating instructions on pump (if re-
quired). Over-oiling will damage pump.
Water-lubricated circulators do not need oiling.

To avoid potential of severe burn, DO NOT REST
HANDS ON OR GRASP PIPES. Use a light touch;
return piping will heat up quickly.

10. Check blower and blower motor

11. Check for piping leaks around pumps, relief valves
and other fittings. Repair, if found. DO NOT use

petroleum-based stop-leak.
Periodically

Check relief valve. Refer to manufacturer's
instructions on valve.

1.

Test low water cut-off (if equipped). Refer to manu-
facturer's instructions. ’

Preventive Maintenance
Schedule

The following procedures are recommended and are
good practice for all MVB installations.

Daily
1. Check gauges, monitors and indicators.

2. Check instrument and equipment settings. (See
“Post Start-Up Check” on page 48.)

3. Check burner flame. (Should see light blue flame
at full input rate).

Weekly

For low-pressure heaters, test low-water cut-off
device. {With heater in pre-purge, depress the low
water cut-off test button, Appliance should shut-off
and ignition fault light should come on. Depress reset
button on front of heater control panel to reset).

Monthly
1. Check flue, vent, stack, or outlet dampers.

2, Test biéwer air pressure. (See “Blower Check” on

page 46.)

Test high and low gas pressure interlocks (if
equipped). (See "Safety Inspection” on page 47.)

Semi-Annually

1. Recalibrate all indicating and recording gauges.

2. Check flame failure detection system components.
3. Check firing rate control by checking the manifold
pressure. (See "Manifold Check” on page 46.)

4. Check piping and wiring of all interlocks and shut-

off valves.

Annually

1. Test flame failure detection system and pitot turn-
down.

2. Test high limit and operating temperature. (See
“Post Start-Up Check,” page 48.)

3. Check flame sensor.

4. Conduct a combustion fest at full fire. Carbon diox-
ide should be 8.0 to 9.0% at full fire for natural gas,
and between 9.0 to 10.0% for propane gas.
Carbon monoxide should be < 100 ppm.

5. Check valve coil for 60 cycle hum or buzz. Check

for feaks at all valve fittings using a soapy water
solution (while heater is operating). Test other
operating parts of all safety shut-off and controf
valves and increase or decrease settings
(depending on the type of control) until the safety
circuit opens. Reset o original setling after each
device is tested.
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6. Perform leakage test on gas valves. (See Fig. 46.)

7. Test air switch in accordance with manufacturer's
instructions. {Turn panel switch to the "On” posi-
tion until blower is proven, then turn the switch fo
NOff."

8. Inspect and clean burner using shop air.

As Required

1. Recondition or replace low water cut-off device (if

equipped).

2. Check drip leg and gas strainers,

3. Check flame failure detection system. (See "Post
Start-Up Check,"” page 48.)

4. Check igniter. (Resistance reading should be 42-
70 ohms at ambient temperature}.

5. Check fiame signal strength. (Flame signal should
be greater than 1 microampere as measured at
the 2 pins on the upper left corner of the ignition
control).

6. Check firing rate control by checking the manifoid
pressure. {See "Manifold Check” on page 46.)

7. Test safety/safety relief valves in accordance with

ASME Heater and Pressure Vessel Code Section
V.

APPENDIX

Inside Air Contamination

All heaters experience some condensation during
start-up. The condensate from flue gas is acidic.
Combustion air can be contaminated by certain vapors
in the air which raise the acidity of the condensate.
Higher acidity levels attack many materials including
stainless steel, which is commonly used in high effi-
clency systems. The heater can be supplied with
corrosion-resistant, non-metallic intake air vent materi-
al. You may, however, choose fo use ouiside
combustion air for one or more of these reasons:

1. Installation is in an area containing contaminants
listed below which will induce acidic condensation.

You want to reduce infiliration into your building
through openings around windows and doors.

® 5 8 % w ® = 2 @

3. You are using AL29-4C stainless steel vent pipe,
which is more corrosion-resistant than standard
metallic vent pipe. In extremely contaminated ar-
eas, this may also experience deterioration.

Products causing contaminated combustion air:

spray cans containing chloroffluorocarbons
permanent wave solutions

chlorinated waxes/cleaners

chlorine-based swimming pool chemicals
calcium chioride used for thawing

sodium chloride used for water softening
refrigerant leaks

paint or varnish removers

hydrochloric acid/muriatic acid

cements and glues

antistatic fabric softeners used in clothes dryers
chioride-type bleaches, detergents, and cleaning
solvents found in household laundry rooms
adhesives used to fasten building producis
simitar products

]

Areas where contaminated combustion air commonly
exists:

dry cleaning/laundry areas
rnetal fabrication plants
beauty shops

refrigeration repair shops
photo processing plants
auto body shops

plastic manufacturing plants
fumiture refinishing areas and establishments
new building construction
remodeling areas

open pit skimmers

" e = =

*« & w5 & @

Check for areas and products listed above before in-
stalling heater, if found:

+ remove products permanently, OR
install TruSeal direct vent.

.
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important Instructions for the Commonwealth of Massachusetts

The Commonwealth of Massachusetts requires compliance
with regulation 248 CMR 4.00 and 5.00 for installation of
through ~ the — wall vented gas appliances as follows:

(a} For all side wall horizontally vented gas fueled equipment
installed in every dwelling, building or structure used in
whole or in part for residential purposss, including those
owned or operated by the Commonweslth and where the
side wall exhaust vent termination is less than seven (7) feat
above finished grade in the area of the venting, including but
not limited to decks and porches, the following requirements
shall be satisfied:

1. INSTALLATION OF CARBON MONOXIDE DETECTORS.
Af the time of instaliation of the side wall horizontal vented
gas fueled equipment, the installing plumber or gasfitter shall
observe that a hard wired carbon monoxide detector with an
alarm and battery back-up is instalied on the floor level
where the gas equipment is to be installed. In addition, the
installing plumber or gasfitter shall cbserve that a battery
operated or hard wired carbon monoxide detector with an
alarm Is installed on each additional leve! of the dwelling,
building or structure served by the side wall horizontal vent-
ed gas fueled equipment. It shall be the responsibility of the
property owner {o secure the services of qualified licensed
professionals for the installation of hard wired carbon
monoxide detectors

a. In the event that the side wall horizontally vented gas
fueled aquipment is Installed In a crawl space or an attic, the
hard wired carbon monoxide detector with alarm and battery
back-up may be installed on the next adjacent floor level.

b. In the event that the requirements of this subdivision can
not be met at the time of completion of installation, the owner
shall have a period of thirty (30) days to comply with the
above requirements; provided, however, that during said
thirty (30) day period, a battery operated carbon monoxide
detector with an alarm shall be installed.

2. APPROVED CARBON MONOXIDE DETECTORS. Each
carbon monoxide detector as required in accordance with
the above provisions shall comply with NFPA 720 and be
ANSIUL 2034 listed and IAS certifled.

3. SIGNAGE. A metal or plastic identification plate shall be
permanently mounted to the exterior of the building at 2 min-
imum height of eight (8) feet above grade directly in line with
the exhaust vent terminal for the horizontally vented gas
fueled heating appliance or equipment. The sign shall read,
in print size no less than one-half (1/2) inch in size, "GAS
VENT DIRECTLY BELOW. KEEP CLEAR OF ALL
OBSTRUCTIONS".

4. INSPECTION. The state or local gas inspector of the side
wall horizontally venied gas fueled equipment shall not
approve the installation unless, upon inspection, the inspec-
tor observes carbon monoxide delectors and signage
installed in accordance with the provisions of 248 CMR
5.08{2){(a)1 through 4.

(b) EXEMPTIONS: The following equipment is exempt from
248 CMR 5.08(2)(a)1 through 4:

1. The eguipment listed in Chapler 10 entitled "Equipment
Not Required To Be Vented" in the most current edition of
NFPA 54 as adopted by the Board; and

2. Product Approved side wall horizontally vented gas fueled
equipment installed In a room or structure separate from the
dwelling, building or structure used in'whole or in part for res-
idential purposes.

() MANUFACTURER REQUIREMENTS - GAS EQUIP-
MENT VENTING SYSTEM PROVIDED, When the
manufacturer. of Product Approved side wall horizontally
vented gas equipment provides a venting system design or
venting system components with the equipment, the instruc-
tions provided by the manufacturer for installation of the
equipment and the venting system shall include:

1. Detailed instructions for the installation of the venting sys-
tem design or the venting system components; and

2. A complete parts list for the venting system design or vent-
ing system,

{d) MANUFACTURER REQUIREMENTS - GAS EQUIP-
MENT VENTING SYSTEM NOT PROVIDED. When the
manufacturer of a Product Approved side wall horizontally
vented gas fueled equipment does not provide the parts for
venting the flue gases, but Identifies "special venting sys-
tems”, the following requirements shall be satisfied by the
manufacturer;

1. The referenced "special venting system"” instructions shall
be included with the appliance or equipment installation
instructions; and

2. The "special venting systems" shall be Product Approved
by the Board, and the instructions for that system shall
include a parts list and detailed Instaliation instructions.

(e) A copy of all installation Instructions for all Product
Approved side wall horizontally vented gas fueled equip-
ment, all venting instructions, all parts lists for venting
instructions, and/or all venting design instructions shall
remain with the appliance or equipment at the completion of
the installation.

GAS PRESSURE SUPERVISION

The Commonwealth of Massachuselts requires listed high
and low gas pressure switches (manual reset) for any model
with a maximum firing input greater than 1,000,000 Biu/Mr in
accordance with 248 CMR 7.04(11)(d).

55



LIMITED PARTS WARRANTY
MVB - TYPES H AND WH
MODELS 503-2003

SCOPE

Raypak, Inc. ("Raypak”) warrants to the original owner that all parts of this heater which are actually manufactured by Raypak will be free
from failure under normal use and service for the specified warranty periods and subject to the conditions set forth in this Warranty. Labor
charges and other costs for parls removal or reinstallation, shipping and transportation are not covered by this Wamanty but are the
owner's responsibility,

HEAT EXCHANGER WARRANTY

Domastic Hot T

Five {5) years from date of healer installation. Includes copper heat exchanger with bronze waterways.

Ten {10) years from date of heater instaliation. Includes only cupro-nickel heat exchanger with bronze waterways.

Space Heating {Cl L Sysie

Ten (10} years from date of heater instaliation, Includes both cupro-nickel and copper hest exchanger with bronze water-ways.
Thermal Shock Warranly

Twenty (20) years from dale of healer installation against “Thermal Shock” {excluded, however, if caused by healer operation at large
changes exceeding 150°F between the water temperature at intake and heater temperature, or operating at heater temperatures exceed-
ing 230°F).

ANY OTHER PART MANUFACTURED B YP.
One {1) year warranty from dale of heater installation, or eighteen (18} months from date of factory shipment based on Raypak’s records,
whichever comes first. )

SATISFACTORY PROOF OF INSTALLATION DATE, SUCH AS INSTALLER INVOICE, IS REQUIRED. THIS WARRANTY WILL BE
VOID IF THE HEATER RATING PLATE 18 ALTERED OR REMQVED.

AD L. WARRANTY EXCLUSIONS

This warranty does not cover fallures or malfunctions resuling from:

1. Failure to properly install, operate or maintain the heater in accordance with our printed instructions provided;
2. Abuse, alteration, accident, fire, flood and the like;

3. Sediment or lime build-up, freezing, or other conditions causing inadequate water circulation;

4, High velocity flow exceeding heater design rates;

5. Fallure of connected systems devices, such as pump or controller;

6. Use of non-factory authorized aceessories or other components in conjunction with the heater system;

7. Failing to eliminate air from, or replenish waler in, the connected water systerm;

8. Chemical contamination of combustion air or use of chemical addilives to water.

PARTS REPLACEMENT

Under this Warranty, Raypak will furnish a replacement for any falled part. The falled parl must first be returned lo Raypak if requested,
with transportation charges prepaid, and all applicable warranty conditions found satisfied. The replacement pari will be warranted for
only the unexpired portion of the original warranty. Raypak makes no warranty whalsoever on paris not manufactured by it, but Raypak
will apply any such warranty as may be provided {o #f by the parts manufaclurer.

TO MAKE WARRANTY CLAIM

Promptly notify the original installer, supplying the model and serial numbers of the unif, date of installation and description of the prob-
lem. The installer must then notify his Raypak distributor for insiructions regarding the claim. if either is not available, contact Service
Manager, Raypak, inc., 2151 Eastman Avenue, Oxnard, CA 83030 or call (805) 278-5300. In all cases proper authorization must first be
received from Raypak before replacement of any part.

EXCLUSIVE WARRANTY - LIMITATION OF LIABILITY

This is the only warranty given by Raypak. No one is authorized to make any other warranties on Raypak's behalf. THIS WARRANTY IN
LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, RAYPAK'S SOLE LIABILITY AND THE SOLE REMEDY AGAINST
RAYPAK WITH RESPECT TO DEFECTIVE PARTS SHALL BE AS PROVIDED IN THIS WARRANTY. IT IS AGREED THAT RAYPAK
SHALL HAVE NO LIABILITY, WHETHER UNDER THIS WARRANTY, OR IN CONTRACT, TORT, NEGLIGENCE OR OTHERWISE,
FOR ANY SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGE, INCLUDING DAMAGE FROM WATER LEAKAGE. Some states
do not allow limitations on how long an implied warranty lasts, or for the exclusion of incidental or consequential damages. 8¢ the above
limitation or exclusion may not apply io you.

This Limited Warranly gives you specific Jegal rights. You may also have other rights which may vary from state {o state. We suggest that
you compilete the information below and retain this certificate in the event warfanty service is nesded. Reasonable proof of the effective
date of the warranty {date of installation) must be presented, otherwise, the effective date will be based on the rate of manufaciure plus
thirty (30) days.

Original Owner Mode} Number

Mailing Address Serial Number

Date of Installation

City State Zip Code installation Site

Daylime Telephone Number Contractor/installer

RAYPAK, INC » 2151 Eastman Avenue » Oxnard, CA 93030-9786 « {805) 278-5300 » Fax (800) 872-9725 » www.raypak.com
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START-UP CHECKLIST FOR FAN-ASSISTED

RAYPAK PRODUCTS - MVB

This start-up checklist is to be completely filled out by the service technician starting up the Raypak Boiler or Heater
for the first ime. All information may be used for warranty purposes and to ensure that the installation is correct.
Additionally this form will be used to record all equipment operation functions and required settings.

GAS SUPPLY DATA CLEARANCES

_Regulator Model & Size i CFH Front Clearance in.
Gas Line Size (in room) In. NPT Right Side Ciearance In.
Length of Gas Line EqFi Left Side Clearance in,
Low Gas Pressure Setling In. WC Rear Clearance In.
High Gas Pressure Setting In. WC Overhead Clearance In.
Gas Shut-Off Valve Type
{ Ball, Lube cock) ELECTRICAL
Sediment Trap YN Voltage Supply (VAC) No Load Load
Port Std Full Voliage -24 VAC | VAC

Voltage Com to Ground VAC
VISUAL INSPECTION OF COMPONENTS Hot Surface Igniter Chms
Verify inspection was done and condition of components are fn  Auto High Limit Setting deg F
qood working order with a “ves” Manual Reset High Limit Setting deg F
Wiring Harness YIN Operating Control Setting deg F
Burner’s {flame) YN
Refractory {visual) YIN Sketch plumbing on reverse side
Remote flame sense YIN WATER SUPPLY
Covers in place for outdoor YIN Flow Rate in GPM orDelta T If Avail
Measure flow rate at full fire
VENTING Pump Economaster setting Minutes
Vent Size: Stack Height: Low Water Cutoff Test
Category: sketch vent on reverse side ***  Number of Tanks and Size Qty___ Gallons
Vent Material: Plumbing Size
Vent Termination Typse: Pump Size: {baller) Pump HP:
Combustion Air Openings: Low in2 Impeller tim Pump Model
Ventilation air High in2 Louvers Screens
EMISSIONS SETTINGS AND TEST INFORMATION Nominal Factory Recommended Settings
(AT FULL FIRE}

Blower Pressure Setting In.WC  See manual or card tag
Supply Gas Pressure In. WC See manual or card tag
Verify stable pressure static &  dynamic condition
Pliot Gas Pressure in.WC See manual orcard tag
Manifold Gas Pressure In.WC See manual orcard tag
The following measurements must be obtained with a Combustion Analyzer.
NOX PPM Less than 20 PPM (If required by Certifying Agency)
Free Oxygen Yo See manual
co PPM Less than 150 PPM
coz2 % See manusal
Model Number: Serial Number:
*** Note: draw venting with detalls, such as extractors, Site Altitude Above Sea Level Fi.

barometric dampers, blast dampers or draft inducers

Job Name

Address

Physical Location of Boiler: Indoors ; Outdoors ; Ground Level ; Roof

; Below Grade

Mechanical Contractor / Installer

Date and Time of Start-up Print Name and Signature of Start-up Technigian

Information must be faxed to: (805) 278-5471 in order to ensure warranty consideration
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Registered Qality Manaement System

www.raypak.com

Raypak, Inc., 2151 Eastman Avenue, Oxnard, CA 83030 (805) 278-5300 Fax (B05) 278-5468
Litho in U.8B.A,



, Effective: 05-01-09
MODELS: MVB 503 THRU 2003 Replaces: 03-30-09

P
5

MODEL SIZES: 503, 753, 1003, 1253, 1503, 1753 & 2003

o
- MODEL TYPES: MODULATING VERTICAL BOILER H, WH CAT IV
. DATES OF MANUFACTURE: 6-01-06 THROUGH CURRENT

THE PARTS LISTED ARE FOR STANDARD EQUIPMENT FOR THIS MODEL TYPE RAYPAK RESERVES
THE RIGHT TO SUBSTITUTE, DELETE OR CHANGE ANY PART WITHOUT NOTIFICATION. THE

ADDITION OF OPTIONS MAY ALSO CHANGE SOME OF THE PARTS. ORDER REPLACEMENT PARTS
FROM ACTUAL HEATER COMPONENTS.

FOR DETAILED INSTRUCTIONS, SEE "HOW TO USE YOUR RAYPAK ILLUSTRATED PARTS LIST",
CATALOG NO. 9001.10

R R S e

Raypak, Inc., 2151 Eastman Avenue Oxnard MCAQSOBO
{805) 278-5300 FAX (805) 278-5489
Litho In U.S.A.

PN 241293







HEAT EXCHANGER DETAIL

J-BOX DETAIL



MODELS 503-1503

BLOWER DETAIL

MODELS 1753-2003

GAS TRAIN DETAIL




Adapter Assembly 48F 17
2-B Adapter Gaskets and Heat Sheild O11751F | 011751F | 011751F | O11751F | OM751F | OT1751F | O11751F
3-B Flame Sensor Probe O117582F | 011752F | 011752F | 011752F | O11752F | OMM752F | 011752F
4-B igniter 007400F | 007400F | OO7400F | 007400F | 007400F | 007400F | 007400F
5-B Bumer 011753F | 011754F | 011754F | 0117585F | 011755F | 011756F | 011756F
1-C Auto Reset Adjustible High Limit 240°F Max 011860F | O11860F | 011860F | O11860F | Q11860F | 011880F | 011860F
Auto Reset Adjustible High Limit 180°F Max 00B445F | Q06445F | 00B445F | 006445F | 006445F | 006445F | 00B445F
Auto Reset Adjustible High Limit 200°F Max 012546F | 012546F | 012546F | 012546F | 012546F | 012546F | 012546F
2-C Manual Reset Adjustible High Limit 240°F Max 007144F | 00T144F | 007144F | 007144F | 007144F | 007144F | 007144F
Manual Reset Adjustible High Limit 200°F Max 008081F | 008081F | 00BO81F | 008081F | 00B081F | 0OBOB1F | 008081F
3-C Manual Reset Fixed High Limit 240°F 008520F | 008520F | 00B520F | 008520F | 008520F | 008520F | 008520F
Manual Reset Fixed High Limit 200°F 008093F | DOB093F | 0080Y3F | DOBOO3F | O0B0Y3F | D0B0Y3F | GOBO93F
4-C Remote Aquastat (Tenkstat) 2-Stage B-3 (Not Shown) Q07382F | 007392F | 007392F | 007392F | 0Q7392F | 007392F | 007392F
5-C Controller Modulating {(Tekmar)
Units manufactured prior to 1/21/08 (601809) 011757F | O11757F | O11757F | O11787F | O11757F | Q11757F | O11757F
Units manufactured from 1/21/08 (601845) 012407F | 012407F | 012407F | 012407F | 012407F | 012407F | 012407F
6-C Controlier 4-Stage B-21 Digital Optional (Not Shown) 009862F | 009862F | 009862F | 009862F | 009862F | 009862F | 009862F
Controller 2-Stage B-26 Digital Optional (Not Shown) 009861F | 009861F | 0098B1F | 009861F | D09861F | 009861F | 009861F
7-C Sensor Outdoor Air B-23 010786F | 010786F | 010786F | 010786F | 010786F | 010786F | 010786F
8-C Sensor Water B-21 thru B-26 010787F | 010787F | 010787F | 010787F | 010787F | 010787F | 010787F
9-C Sensor Water screw-In {Tekmar) 011861F | 011861F | 011861F | 011861F | D11861F | 011861F | 011861F
18-C Sensor Water (Temp Tracker) B-36 thru B-38 O12187F | 012187F | 012187F | 012187F | 012187F | 012187F | 012187F
10-C Flow Switch 007142F | 007T142F | 007142F | 007142F | O0T142F | 007142F | 007142F
11-C Printed Circuit Board UDB (Diagnostic) w/LED Lights O11788F | 011758F | O11758F | O11758F | O11758F | O11758F | 011758F
17-C Printed Circuit Board UDB (Diagnostic) w/L.CD Display 012571F | 012571F | 012571F | 012571F | 012571F | 012571F | 012571F
16-C Diagnostic Display 012662F | 012662F | 012662F | 012662F | 012662F | 012662F | 012662F
12-C Printed Circuit Board UGE (Blower) N/IA N/A N/A N/A N/A O11789F | 011759F
13-C Air Vent Pressure Switch 011882F | 011862F | O11760F | 011862F | 011760F | O11760F | 011760F
14-C Air Intake Pressure Switch 011761F | 011761F | O11761F | 011761F | 011761F | 011761F | O
1-J Control Box Gomplete N/A N/A N/A N/A N/A N/A N/A
2-d Transformer 120/24 011762F | 011762F | O11762F | 011762F | O11762F | 011762F | 011762F
3-J Terminal Block w / Ground Lug 008523F | 008523F | 008523F | 0D08523F | 008523F | 008523F | (008523F
4-J Terminal Block 2 Space 011763F | O11763F | O11763F | O11763F | O11763F | O11763F | 011763F
54 Blower Relay 120 VAC 008977F | 00B9T7F | 008977F | 008877F | 0O8977F N/A N/A
6-J Pump Relay 24 VAC 007925F | 007925F | 007925F | 007925F | O07925F | 00T925F | 007925F
7-J Pump Contactor 120 VAC  (Over 3/4 HP Pumps) D0O7906F | OO7906F | 007906F | O07906F | 007906F | 007906F | 007906F
8-Jd Time Delay Contactor § Second 008821F | 008921F | O0B921F | D08921F | 008821F | O0BO21F | DOBYG21F
Time Delay Contactor 5 Second Make/2Second Break 012184F | 012184F | 012184F | 012184F | 012184F | 012184F | 012184F
11-d Ignition Conirol HSI Single Try Q08057F | 00Y057F | 009057F | 009057F | 009057F | 008057F | 009087F
ignition Control H8! Three Try 007374F | 007374F | 007374F | 007374F | 007374F | 007374F | 007374F
12-J Rocker Switch (Bumer / Pump) 006872F | Q068T2F | 006872F | 006872F | 006872F | 006872F | 006872F
13-d On / Off Shut Down Switch 007380F | 007380F | 007380F | 007380F | 007380F | 007380F | Q07380F
14-J indicator Lam O11848F | 011848F | 011848F | 011848F | 011848F | 011848F | 011848F
1-F Blower Combustion Air 012442F | 012443F | 012444F | 012445F | 012446F | O11765F | 011765F
2-F Biower Gasket 011885F | 011885F | 011885F | 011885F | 011885F | 011885F | 011885F
3-F Adapter Gasket 011886F | 011886F | 011886F | 011886F | 011886F NI/A N/A
4-F Adapler Plate 011887F | 011887F | 011887F | 011887F | O11887F NIA N/A
5-F Plenum Assembly 011863F | 011863F | 011863F | 011863F | 011863F | 011864F | 011864F
6-F Air Shutter O11875F | 011875F | 011875F | 011875F | 0118756F | 011876F | 011876F
7-F Hose Duct 6" 007420F | O0T420F | 007420F | 007420F | OO7420F N/A NIA
8-F Screen intake Vent C 007162F | 007162F | 007162F | 011865F | 011865F | 011865F | 0
1-G Valve Gas Moduiating {Dungs) Nalural Gas O11766F | O11766F | 011766F | 011766F | O11766F | D11768F | 011768F
Valve Gas Modulating (Dungs) Propane Gas O11766F | O11766F | 011766F | O11766F | O11766F | 011766F | 011766F
2-G Valve Coil Nat 012310F | 012310F | 012310F | 012310F | 012310F | 01231F | 012311F
Valve Coll Pro 012310F | 012310F | 012310F | 012310F | 012310F | 012310F | 012310F
3-G Inlet Gas Filter 012294F | 012204F | 012294F | 012294F | 0122094F | 012295F | 012295F
4-G Swirler 011888F | 011888F | 011888F | 011888F | 011888F | 011889F | 011889F
5-G O Rings (includes Gas Valve and Adapter O Rings) 012440F | 012440F | 012440F | 012440F | 012440F | 012441F | 012441F
5-G O Rings (Includes Gas Valve and Adapter O Rings) 012440F | 012440F | 012440F | 012440F | 012440F | 012441F | 012441F
Adapter Gas Valve 1-1/4° Inlet (Includes O Rings) NA N/A O011916F | O11916F | 011916F N/A N/A
Adapter Gas Valve 2" inlet {Includes O Rings) N/A N/A N/A N/A N/A O11917F | O1117F
10-G Adapter Gas Valve Outlet {Includes O Ring)
Units manufactured prior to 4/7/08 012286F | 012296F | 012296F | 012296F | 012296F | 012297F | 012207F
Units manufactured from 4/8/08 012545F | 012545F | 012545F | 012545F | 012645F | 012297F | 012297F
1-G Adapter Swirl Plate 012298F | 012298F | 012208F | 012208F | 012208F | 012208F | 012296F
12-G Nozzle Natural Gas 012299F | 012300F | 012301F | 012302F | 012303F | 012304F | 012305F
Nozzle Propane Gas 012306F | 012307F | 012308F | 012308F | 012308F | 012300F | 012301F
13-G Valve Gas Ball (WOG) O11769F | O11769F | O11769F | O11769F | O11769F | O11769F | 011768F
14-G Motorized Safety Shut Off Valve (Optionatl) 011908F | 011808F | 011908F | O11908F | 011908F | 011908F | 011908F
158-G Solenoid Safety Shut Off Valve Nat (Optionat) 011900F | 011909F | 011910F | 011910F | 011810F | O11911F | O11911F
Solenoid Safety Shut Off Valve Pro (Optional) 011809F | 011909F | 011909F | 011909F | 011809F | O119089F | 011909F
17-G Vent Valve Gas (Optional) Not Shown O11913F | O11913F | 011944F | O11914F | O1914F | O11914F | O1M914F
18-G Switch Low Gas Pressure (Optional) O17FOF | O11770F | O11770F | OM770F | O1F70F | OVIT70F | O11770F
19-G Switch High Gas Pressure (Oplional) O14771F | O1M771F | OTM774F | O11771F | O11771F | OH1771F | O11771F




5-M

8-M
7-M
8-M
9-M
10-M
13-M
14-M
1M

12-M

16-M

2.0
30
40
5.0

8-0

1-8
2-8
3-8
4-8
5-8
6-8
7-8
8-8

9-8

10-8
11-8
12-8
13-8
14-.8
15-8
18-8
17-8
18-8
19-8
20-8
31-8
32-8
21-8
22-8
23-8
258
25-8
27-8
28-8
29-8
30-8

P
Heat Transfer Cupro-Nickle Cast lron (Includes 15-8)
Heat Transfer Copper Bronze (Includes 15-8)
Heat Transfer Copper Cast Iron (Includes 15-S)
inlet/Qutlet Header Bronze
Inlet/Outiet Header Cast lron
Return Header Bronze
Return Header Cast ron
Studboit
Header Gasket (20 PCS)
Drain Valve
Air Vent Velve
MISCELLAN

Lokl
Flow Switch Paddie (Taco)
Window Combustion Chamber
T & P Guage 0-75 PSI
T & P Guage 0-200 PS!
PRV 30 P8}
PRV 45 P8}
PRV 60 PSI
PRV 75 P8I
PRV 125 P8}
PRV 150 P8}
RTV Sealant 2.8 0z (Not Shown)
RTV Sealant 10 0z {Not Shown)
Flue Coliector Vertical Seal Gasket
Heat Transfer Insulation Blanket
Insutation Blanket Return Header
Flue Exhaust Adapter Gasket
Inline intake Alr Filter
Inline intake Alr Filter Premium
Membrane Switch
Touch up Paint {Green) Not Shown
Touch up Paint (Dark Gray) Not Shown
Wire Hamess
Units manufactured without 30-S Wiring Pane!
Units manufactured with 30-S Wiring Panel
Units manufactured with 16-C LCD Display
LCD Display Wire Harness
Plasti

Remote Sensor (LWCO)
Controt PC Board (LWCO)

Test / Reset Switch (LWCO)

Silencer/Reset Switch (Alarm)

Alarm Bell 3*

Alarm Bell 4”

Time Delay Contactor 5 Second (Alarm / Dry contacts)
Relay SPDT 24 VAC (Alarm / Dry Contact)

Pump -Circulating - Bronze {Medium Water)
Pump -Circulating - Bronze (Hard Water)
Pump -Circulating - Cl (Soft Water)
Pump -Circulating- CI (Medium Water)
Pump -Circulating- Cl (Hard Wat

Jacket Top
Flue Collector Front (No Opening) (includes 6-M and 8-M)
Flug Collector Rear (Opening) (Includes 6-M and 8-M)
Heat Transfer Supports

Upper Cabinet Supports

Vertical Cabinet Supports

Return Header Cover

Jacket Upper Front Panet

Jacket Upper Front Panel w/LCD Display

Jacket Lower Front Panel

Jacket Upper Side Panel

Jacket Lower Side Panel

Jacket Upper Rear Panel

Jacket Lower Rear Pane}

Base Assembly

Leg Bracket ( 4 pes per boiler)

Base Reflector Panel

Fiue Exhaust Adapter Assembly

Control Box Assy

Control Box Cover (2 Panels)

Control Box Cover Panel w/lights

Controt Box Cover Panel w/L.CD Digplay

Control Box Cover Panel

Power Switch Mounting Panel

Blower/Pump Switch Mounting Panel

Controfier Mounting Panel

intake Alr Vent

intake Air Adapter

intake Alr Collar {Inside)

Access Panel

Access Panel Wiring Box

24V Wiring Panel

- 007228F

Q11959F
O11773F
011958F
009102F
012331F
007204F
012330F
009104F
007343F
006536F
011866F

010026F
006947F
007205F
007399F
007217F
007220F
007222F
007223F
007224F
007225F
008924F
005755F
OH772F
011806F
O07241F
Q09736F
008402F
012552F
012698F
750125
750126

012538F
012566F
012625F
011715F
0

0071587F
005641F
006641F
005642F
005843F
008921F
Q08039F

007226F
007349F
007232F
007232F

Q7

011833F
QU787F
011794F
008107F
Q11849F
O11801F
007257F
011808F
012699F
011810F
OM8I7F
011819F
Q11877F
011826F
008120F
007306F
CO7307F
011900F
011869F
011870F
OM87T1F
012697F
012698F
Q11872F
Q11873F
011874F
N/A
N/A
011906F
011883F
011906F
012567F

F
011961F
O11774F
011960F
009102F
Q12331F
Q07204F
012330F
009104F
007343F
006536F
011866F

010026F
006947F
007208F
007389F
Q07218F
007346F
007222F
007223F
007224F
Q07225F
008924F
005755F
011772F
011896F
007241F
008735F
008402F
012552F
012598F
780125
750128

012538F
012566F
012625F
O11718F
2681

Qa0
007157F
005841F
005641F
005842F
005843F
008921F
GOB039F
1720

007347F
007349F
007232F
0073863F

011833F
011788F
O1T795F
008107F
011849F
011802F
007257F
011808F
0126890F
OMBNMF
O1817F
011820F
011877F
011827F
009120F
007308F
007307F
011800F
011868F
O11870F
011871F
012697F
0126898F
011872F
O11873F
O1874F
N/A
N/A
011806F
011883F
011906F
012567F

11782F | G11783F
011963F | 011965F
QU778F | 011776F
O011962F | 011964F
009103F | 009103F
012332F | 012332F
007204F | 007204F
012330F | 01233CF
009104F | D09104F
007343F | 007343F
Q0B536F | 006536F

011866F

011866F

010026F | 010026F
006947F | 008947F
Q07208F | 007205F
Q07399F | 007399F
007748F | OOT748F
Q07221F | DOT221F
007222F | OQT753F
Q07223F | D07223F
007224F | 007224F
007225F | 0Q7225F
008924F | 008924F
005755F | QOB755F
QU772F | OMT72F
011896F | 011896F
007241F | 007241F
008735F | 008736F
008402F | 011897F
012552F | 0125653F
012598F | 012598F

750125
750128

750125
750126

012538F | 012538F
012566F | 012566F
012625F | 012626F
O11715F | O11T15F

012

| 012681

007167F | QOT157F
0086841F | 005641F
005641F | 005641F
005642F | 005642F
005643F | 005643F
008921F | 008921F
00Q039F | 009039F
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011720F

O11845F | 007351F
007351F | 007361F
007233F | O11846F
011846F | 007367F

011833F | 011833F
O1789F | 011790F
ONM796F | ONMT797F
009107F | 009107F
011849F | 011840F
011803F | 011804F
007267F | 00T7257F
011808F | 011808F
012699F | 012699F
011812F | 011813F
011817F | O1MB17F
011821F | 011822F
O11878F | O11879F
011828F | 011829F
009129F | 009120F
007306F | 007306F
007307F | 0OT307F
Q11900F | 011901F
011869F | 011869F
011870F | 011870F
O11871F | O11871F
Q12697F | 012697F
012808F | 012698F
011872F | O11872F
011873F | O11873F
011874F | 011874F

N/A
N/A

N/A
N/A

O011905F | 011905F
Q11883F | 011883F
011908F | 011906F

012567F

012567F

O11784F | 011785F
011967F | 011969F
OMTT?F | O11778F
011986F | 011968F

011786F
011971F
OM779F
Q11970F

00S103F | 009103F | 009103F
012332F | 012332F | 012332F

007204F | Q07204F

007204F

012330F | 012330F | 012330F

009104F | 009104F

009104F

007343F | 007343F | 007343F

006636F | 006836F
011866F

011866F

Q10026F | 010026F

006536F
011866F

010026F

006G47F | 006947F | 006947F

007205F | Q07205F
007399F | 0073989F

007205F
007399F

007748F | O07748F | 007748F
007751F | OO7751F | OO77S2F

007753F | 007754F

007754F

Q07756F | OO7786F | QO7756F
007224F | 007758F | Q07758F

Q07225F | 007225F

007225F

Q08924F | 008924F | 008924F

Q05755F | 005766F
OM772F | Q11772F
011896F | 011896F
007241F | 007241F
009736F | 00OT736F
011897F | 011897F

005755F
011772F
011896F
007241F
008736F
011897F

012553F | 0125583F | 012553F

012598F | 012508F

750128
750126

012538F | 012538F

750128
760126

012508F
760128
760126

012538F

012566F | 012566F | 012566F

012625F | 0126256F
O1I716F | O11715F
012681F

012681F

Q07187F | 007187F
Q05641F | 005641F
005641F | 005841F
005642F | 005642F
005843F | 005643F

O11720F

007351F | 007937F
007351F | 007937F
007354F | 0O7357F
007357F | 007938F

011833F | 011833F
Q11791F | 011792F
Q11798F | 011799F
009107F | 009107F
011849F | 011849F
O11805F | 011806F
O07257F | 007257F
011808F | 011809F
012699F | 012700F
G11814F | 011815F
O11817F | C11B18F
Q11823F | 011824F
O11879F | 011880F
OH1830F | O11831F
009129F | 009120F
Q07306F | 007306F
007307F | 007307F
O11901F | O11801F
Q11889F | 011869F
O11870F | QU1870F
O11871F | O11871F
012697F | 012897F
012608F | 012698F
Q11872F | 011872F
011873F | 011873F
Q11874F | Q11874F

N/A 011881F

NIA 011881F

011805F

011883F | 011884F
011806F | 011906F
012687F

012667F

011720F

N/A

012625F
O11715F
012681F

007157F
005641F
005641F
0056642F
005643F
008921F | 0OB921F | 00BO21F
008039F | 009039F | 00S039F

011720F

007937F
Q07937F
Q07357F
007938F

011833F
O11793F
011800F
009107F
G11849F
Q11807F
007287F
011809F
012700F
011816F
011818F
011825F
011880F
011832F
008129F
007306F
007307F
O11801F
011869F
011870F
ONB71F
012697F
012698F
D11872F
011873F
O11874F
011881F
011881F
N/A
011884F
011906F
012567F

1V Qutdoor Stack 011804 011894 011894 011895 011895 011805 011895
2V Vent Cap Verlical for Indoor Units 010802 | 010802 | 010802 | 010803 | 010803 010803 | 010803
v Vent Cap Horizontal Thru-the-Watl for Indoor Units 006644 | 006644 | 006644 | 006646 | 006646 006646 | 006648
4V Inline Alr filter (Complete) 006926 | 006926 | 006928 | 006927 | 006927 | 006927 | 006927
5V Inline Alr filter Premium (Complete) 012460 | 012460 | 012460 | 012461 012461 012461 | 012461
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KOTE: Minimum 18 AWG, 105°C, stranded wire
must be used for all low voltage (less than 30 volts)
external connections to the unit. Solid conductors
should not be used because they can cause
excessive tension on contact points. Install conduit
as appropriate. All high voltage wires must be the
same size (105°C, stranded wire) as the cnes on the

unit or larger.

INTRODUCTION

The Temp-Tracker 2-stage and 4-stage temperature
controllers (Controller) are designed to be mounted on

[N
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Fig. 1: Temp-Tracker Controller

boilers with up to four stages of operation in order to
provide accurate water temperature control in a variety
of applications. The Controllers may be used to pro-
vide a setpoint temperature, outdoor reset with reset
override, or dedicated domestic hot water (DHW) gen-
eration. An additional relay contact is included to
provide an alarm signal in case of a sensor failure.

You should have received:
(1) Controller with wiring harness

(3) Water sensors
{1) Outdoor air sensor (optional)

Water Sensor

Controlier with Wiring Harness

Qutdoor Air Sensor

Fig. 2: Temp-Tracker Controller Kit

USER INTERFACE

The Controller uses a Liquid Crystal Display (LCD) as
a method of supplying information. You use the LCD in
order to setup and monitor the operation of your sys-
tem. The Controller uses three push buttons (ltem, 4,
¥) for selecting and adjusting the settings (see Fig. 3).
As you program your Controller, record your settings in
the actual settings columns of the Adjust menu in
tables E & F, found on pages 17 & 18.

ftem A \ 4

Fig. 3: Controller Push Buttons

Menu

All of the items displayed by the Controller are organ-
ized into two menus. These menus are listed on the
upper right-hand side of the display (Menu Field). The
default menu for Controller is the View menu. While in




the View menu, the View segment is displayed. To
select the Adjust menu, press and hold all three but-
tons simultaneously for two seconds (see Fig. 3). The
display then advances to the Adjust menu and the
Adjust segment is turned on in the display. The display
will automatically revert back to the View menu after
20 seconds of keypad inactivity. Once in a menu, there
will be a group of items that can be viewed within that
menu.

NOTE: Before adjusting the controller, set DIP
switch “1" (Advanced/Installer), located on the back
of the Controller, to the ON position.

Fig. 4: DIP Switches
item

The abbreviated name of the selected item will be dis-
played in the item field of the display. To view the next
available item in a menu, pressing and releasing the
ftem button will return the display to the first item in the
selected menu (see Fig, 5).

tem A" GY
Hm

Fig. 5: tem Button

Adjust

To make an adjustment to a setting in the Controller,
begin by selecting the Adjust menu by pressing and
holding simultaneously all three buttons for two sec-
onds. Then select the desired item using the ltem
button. Finally, use the & or ¥ bution to make the
adjustment (see Fig. 6).

Fig. 6: Adjust Buttons

Additionat information can be gained by observing the
Status field of the LCD. The status field will indicate
which of the Controller’s outputs are currently active.
Most symbols in the status are only visible' when the
View menu is selected.

Display
Number Fied
Displays an abbreviated pdmmm m‘m
pame of the selectad item,
OUTDR DSGNDIFF _ J/MEW  ADJUSTEATY Menuree,
BOIL SUPINOUT [ . F uront man.
START MIN MAX 8 BB 5
TARGET MASS 13
AT ONOFF DELAY WWSD ® (U™ 34
TANK §TG MODE ' DEM_|
Ls«psem \
Siptug Fiokd
Displays the curent.
T oo
Wm’- .
Fig. 7: Display
®  Blhprmmesomwin 1 E0 L
;3 %mgewwmm + B %mmﬂmww

Fig. 8: Symbol Description

SEQUENCE OF
OPERATION

General

Powering up the Controller

When the Controller is powered up, it turns on all seg-
ments in the display for 2 seconds. Next, the software
version is displayed for 2 seconds. Finally, the
Controller enters into the normal operating mode.

Piping
Primary Piping (4 Stages Only)

In primary piping applications, the boiler cutlet temper-
ature is typically the same temperature that is being
delivered out to the system. Therefore, the operating
sensor in primary piping applications is the boiler out-
fet sensor (see Fig. 9).

BOILER INLET
SENSOR

BOILER OUTLET
SENSOR

Fig. 8: Primary Piping




Primary/Secondary Piping

In primary/secondary applications, the boiler outlet
temperature is typically higher than the system loop
temperature. Therefore, the Controller uses an addi-
tional sensor {demand) to measure the temperature in
the system. The operating sensor in primary/ second-
ary piping applications is the demand sensor. See Fig.
10.

BOILER INLET

BOILER OUTLET
SENSOR

SENSOR
ALTERNATE
SENSOR
LOCATION
4 OR MORE
STAGES

SYSTEM
SENSOR

Fig. 10: Primary/Secondary Piping

Modes of Operation (Mode)

KOTE: Mode of operation MUST be programmed
into the Controller. See Fig. 20 through 24 on pg. 20.

The Controller altows for six modes of operation in
order to define the Controller operation and piping
arrangement used. The piping arrangement can be
categorized into primary or primary/secondary. The
mode of operation is selected using the MODE item in
the adjust menu. The operating sensor measures the
temperature being controlled out to the heating sys-
tem.

The piping arrangement determines which sensor the
Controller uses as the operating sensor. The operating
sensor is either the boiler outlet sensor or the demand
sensor. (See page 20 for typical applications)

Typically, Raypak recommends Mode 2 for pri-
mary/secondary hydronics; Mode 3 for domestic hot
water; and Mode 5 for primary/secondary hydronics
using outdoor reset.

Setpoint Operation, Primary Piping —
Mode 1 (MODE = 1)
(Mot Recommended)

Mode 1 is designed for setpoint operation using series
piping. Once a heat demand is present, the Controller

operates the boiler stages to maintain a fixed temper-
ature at the boiler outlet sensor. Refer to page 8 for a
description of setpoint operation.

Mode 1 requires the use of two water sensors. The
inlet water sensor (terminals 8 and 9) is located in the
inlet side of the infout header. The cutlet sensor (termi-
nals 7 and 9) is located in the outlet side of the infout
header.

To program:
1. Set DIP Switch “1" to ON.

2. Press and hold the "ltem”, "4&" & "¥" buttons simul-
taneously for 2 seconds to enter the program mode.

3. Use the following settings as a guide fo program the
Controller, your settings may differ depending upon
the system requirements.

Mode: 1 (see Fig. 20)
Stgmode: PIiD

Boll Target: 170°

Boil Max: 190°

Boil Min: 106°

Boil Mass: 1

Diff: 20°

Dly: Off

Meas: °F

Sefpoint Operation, Primary/Secondary
Piping — Mode 2 (MODE = 2}

Mode 2 is designed for setpoint operation using pri-
mary/secondary piping. Once a heat demand is
present, the Controller operates the boiler stages to
maintain a fixed temperature at the demand sensor.
Refer to page 9 for a description of setpoint operation.

Mode 2 requires the use of three water sensors. The
inlet water sensor (terminals 8 and 9) is located in the
inlet side of the infout header. The outlet sensor (termi-
nals 7 and 9) is located in the outlet side of the infout
header. The demand sensor (terminals 6 and 9) must
be located as shown in Fig. 21.




General Heating Setup (Staged Control)

Mode: 2 (see Fig. 21)
Stage Mode:  PID

Boiler Target:  180°

Boiler Max: 200°

Boiler Min: 105°

Mass: 1

Diff: 5°

Delay: Off

Meas: °F

Water Source Heat Pump Setup
{On/Off Control Only—Sales Option B28)

Domestic Hot Water Operation,
Uni-Temp 80 Piping (Mode 3)

Mode 3 is designed for dedicated DHW operation
using Unitemp 80 piping. The Controller operates the
boiler based on the boiler outlet sensor to maintain a
tank temperature at the demand sensor. Refer to page
10 for a description of dedicated DHW operation.
Mode 3 requires the use of three water sensors. The
inlet water sensor (terminals 8 and 9) is located in the
inlet side of the infout header and the outlet sensor
(terminals 7 and 9) is located in the outlet side of the
infout header. The demand sensor (terminals 6 and 9)
must be located in the storage tank.

To program:;
1. Set DIP Switch “1” to ON.

2. Press and hold the "ltem”, "A&" & "¥" buttons
simultaneously for 2 seconds to enter the program
mode.

3. Use the following settings as a guide to program
the Controller; your settings may differ depending
upon the system requirements.

Mode: 3 (see Fig. 11 & 22)
Stage Mode: PID

Boiler Target:  Tank Target + Max AT®
Target Tank:  130°

Tank Diff: 10°

Boil Max: Tank Target + Max AT®
Boil Min: 105°

Boil Mass: 1

Diff: 10°

Dly Pump: Off
Meas: °F

BOILER QUTLEY BOILER INLET
SENSOR SENSOR

p

B

DEMAND :
SENSOR *\i

by

W

S5

Fig. 11: Domestic Hot Water Piping

Primary Piping with Outdoor Reset (Mode 4)
{do Recommended)

Mode 4 is designed for outdoor reset operation using
primary piping. Once a heat demand is present, the
Controller operates the boiler stages to maintain an
outdoor reset temperature at the boliler outlet sensor.

Mode 4 requires the use of two water sensors and one
air sensor. The inlet water sensor (terminals 8 and 9)
is located in the inlet side of the infout header and the
outlet sensor (terminals 7 and 9) is located in the out-
let side of the infout header (see Fig. 23 on pg. 20).

The outdoor air sensor (terminals 4 and 5) must be
located on the coldest side of the building in a shaded
area out of direct sunlight.

To program:

1. Set DIP Switch "1” to ON.

2. Press and hold the "lfern", "&" & "¥" buttons
simultaneously for 2 seconds to enter the program
mode.

3. Use the following settings as a guide to program

the Controller, your settings may differ depending
upon the system requirements.




Mode: 4 (see Fig. 23)
Stage Mode: PID
Boiler Target: 140°
Outdoor Start: 70°
Outdoor Design: 32°
Boiler Start: 105°
Boiler Design: 180°
Boiler Max: 200°
Boiler Min: 105°
Mass: 1
Diff: 20°
Dily Pump: Off
WWSD: 80°
Meas: °F

Primary/Secondary Piping with QCutdoor
Reset (Mode 5)

Mode 5 is designed for outdoor reset operation using
primary/secondary piping. Once a setpoint demand is
present, the Controller operaies the boiler stages to
maintain a setpoint temperature at the demand sensor.
Refer to page 10 for a description of outdoor reset
operation.

Mode 5 requires the use of three water sensors and
one air sensor. The inlet water sensor {terminals 8 and
9) is located in the inlet side of the infout header. The
outlet sensor (terminals 7 and 9) is located in the out-
let side of the infout header. The demand sensor
{terminals 6 and 9) must be located on the system
supply pipe. (See Fig. 24 on pg. 20.)

The outdoor air sensor (terminals 4 and 5) must be
located on the coldest side of the building in a shaded
area out of direct sunlight.

To program:

1. Set DIP Swiich “1” to ON.

2. Press and hold the “ltem", "4" & "¥" buttons
simultaneously for 2 seconds to enter the program
mode.

3. Use the following seftings as a guide to program

the Controller, your settings may differ depending
upon the system requirements,

Mode: 5 (see Fig. 24)
Stg Mode: PID
Boil Target; 140°
Qutdoor Start: 70°
Outdoor Design: 32°
Boiler Start: 105°
Boiler Design: 180°
Boiler Max: 200°
Boiler Min: 105°
Mass: 1
Diff: 20°
Dly Pump: Off
WWSD: 80°
Meas: °F

External Boiler Control Operation (Mode 6)

Mode 6 is NOT supported by Raypak to operate multi-
ple boilers.

Code Descriptions

Boiler Differential (DIFF)

A heat source must be operated with a differential in
order to prevent short cycling. The boiler differential is
divided around the boiler target temperature. The first-
stage contact will close when the water temperature at
the operating sensor is 1/2 of the differential setting
below the boiler target temperature, and will open
when the water temperature at the operating sensor is
1/2 of the differential setting above the boiler target
temperature. The remaining stages will operate
sequentially based on the staging mode selected,

Target Differential = 10°F (5%)
Torge!fompersure @

FEEF (T4°) woprd b v oo oo e T o s TN e 1
80°F (71} &

N\

Supply Water Temperaturs

Fig. 12: Boiler Differential




Staging Mode (STGMODE)

The Controller can operate up to four stages in order
to supply the required target temperature. The method
of staging used by the Controller is either P (propor-
tional) or PID (proportional, integral & derivative), and
is selected using the STGMODE item in the adjust
menu.

Proportional (P)

Proportional staging is based on manually-adjusted
settings that determine when the next stage is
required to turn on. These manual settings are based
on temperature and time. The interstage differential
sets the temperature drop at which the next stage
turns on. However, in order for a stage o fire, both the
“interstage delay on” and “minimum off' times must
first elapse.

Té tor it
o0 g
Boiler Differential
= 10°F {5°C)
BB (74°) rmpoof oo =T o o e s s o s e e ?;% =
183°F (73%) :‘ ~~~~~~~~~~~~~~~ =
A
180°F (71%)
ABE7F (BB e o o o e o o o S e e
IBIF (BT o oo e TR LD
Time -

LZ'F (qrc?mm
Fig. 13: Proportional Staging

interstage Differential (STG DIFF)

The “interstage differential” is the temperature drop at
which the next stage will tum on. Once a stage turns
on, the next stage cannot turn on until the temperature
drops the ‘“interstage differential” below the tempera-
ture at which the previous stage turned on. The
“interstage differential” is adjustable through the STG
DIFF setting in the adjust menu.

Interstage Delay On (ON DLY)

The “interstage delay on” is the amount of time that
must elapse before turning on the next stage. Once a
stage turns on, the next stage cannot turn on untif the
interstage delay on time elapses. The interstage delay
on is adjustable through the ON DLY setting in the
adjust menu.

Interstage Delay Off (OFF DLY)

The “interstage delay off’ is the amount of time that
must elapse before turning off the next stage. Once a
stage turns off, the next stage cannot turn off until the
interstage delay off time has elapses. The interstage
delay off is adjustable through the OFF DLY setting in
the adjust menu,

Minimum On Time (MIN ON)

The “minimum on” time is the minimum amount of time
that a stage must be on before it is allowed to turn off.
Once a stage turns off, the next stage cannot turn off
until minimum on time elapses. The minimum on time
is adjustable through the MIN ON setting in the Adjust
menu.

Minimum Off Time (MIN OFF)

The “minimum off” time is the minimum amount of time
that a stage must be off before it is allowed to tum on.
Once a stage turns off, it cannot turn on until minimum
off time elapses. The minimum off time is adjustable
through the MIN OFF setting in the adjust menu.

Proportional, Integral & Derivative
{PID)

PID staging allows the Controller to determine when
the next stage is required to tum on or off. The
Controller automatically determines the seftings that
are manually selected in the proportional mode.

After each stage is turned on in the firing sequence,
the Controller waits a minimum amount of time before
turning on the next stage. After the minimum time
delay between stages has passed, the Controller
examines the control error to determine when the next
stage is to fire. The control error is determined using
PID logic.

Proportional compares the actual operating sensor
temperature to the boiler target temperature. The cold-
er the temperature, the sooner the next stage is turned
on.

Integral compares the operating sensor temperature
offset (error) to the boiler target temperature over a
period of time.

Derivative determines how fast or slow the operating
sensor temperature is changing. If the temperature is
increasing slowly, the next stage is turned sooner. If
the temperature is increasing quickly, the next stage is
turned on later, if at all.




Boiler Mass (BOIL MASS)

The boiler mass setting (1, 2 or 3) allows the installer
to adjust the Controller to the thermal mass of different
types of heat sources used. The boiler mass setting
automatically determines the inferstage differential,
interstage delay on, interstage delay off, minimum on
time and minimum off time of the stages when PID
staging is used. A higher thermal mass setting pro-
vides slower staging, while a lower thermal mass
provides faster staging.

Boiler Mass Definitions

Mass 1 Low Volume, High Recovery
Mass 2 | Medium Volume, Medium Recovery
Mass 3 | High Volume Low Recovery

Table A: Boiler Mass Definitions

KOTE: It is recommended to use a boiler mass set-
ting of 1 for Raypak equipment. If the Controller
continues to stage too rapidly, contact Raypak.

BOIL MAX
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Fig. 14: Warm Weather Shutdown

Boiler Minimum (BOIL MIN)

The BOIL MIN is the lowest water temperature that the
Controller is allowed to use as a boiler farget temper-
ature (e.g. 105 °F). During mild conditions, if the
Controller calculates a boiler target temperature that is
below the BOIL MIN setting, the boiler target tempera-
ture is adjusted to at least the BOIL MIN setfing.

During this condition, if the boiler is operating, the MIN
segment turns on in the LCD while the boiler target
temperature or boiler operating sensor temperature is

viewed. If the installed boiler is designed for condens-
ing or low temperature operation, set the BOIL MIN
adjustments to OFF.

Boiler Maximum (BOIL MAX)

The BOIL MAX is the highest water temperature that
the Controller is allowed fo use as a boiler target tem-
perature. If the Controller does target BOIL MAX, and
the boiler outlet sensor is near the BOIL MAX temper-
ature, the MAX segment turns on in the LCD while the
boiler target, boiler inlet, boiler outlet or boiler supply
temperature is viewed.

Boiler Target Temperature (BOIL
TARGET)

The boiler target temperature is determined from the
mode of operation. The Controlier displays the temper-
ature that it is currently trying to maintain at the
operating sensor as BOIL TARGET in the view menu.

The operating sensor for modes 1, 3 and 4 is the boil-
er outlet sensor, and the operating sensor for modes 2
and 5 is the demand sensor. If the Controller does not
presently have a requirement for heat it displays “- - -
in the LCD. In Mode 8, no boiler target temperature is
generated.

Boiler Pump Operation
{Not Used)

Boiler Purge (PUMP DLY)
{Not Used)

Boiler Purge (AT MIN})
(Not Used; The heater-mounted Economaster H™
incorporates this function.)

Setpoint Operation

When either mode 1 or 2 is selected, the Controlier
controls the water temperature based on a fixed set-
point. The setpoint temperature is set using the BOIL
TARGET item in the adjust menu.

Heat Demand

A heat demand or “call for heat” is required whenever
heat is required for the setpoint load. A heat demand is
generated when a voitage of 24 VAC is applied across
the CD (common demand) and the Ht D (heat
demand) terminals (1 and 2).




Once voltage is applied, the Controller turns on the
Dem segment in the display. The Controller then oper-
ates the boiler stages to maintain the setpoint
temperature.

Dedicated Domestic Hot Water
(DHW) Operation

When mode 3 is selected, the Controlier provides ded-
icated DHW operation.

internal DHW Demand

A sensor is required to be connected to the Com and
the Sup/D terminals (6 and 9). An internal demand for
DHW is generated when the temperature at the DHW
sensor drops 1/2 of the tank differential setting below
the desired DHW tank temperature. The TANK TAR-
GET setting is used to set the desired DHW tank
temperature. Once an internal demand is generated,
the Dem segment turns on in the LCD.

The Controller then operates the boiler stages o main-
tain the programmed boiler target temperature at the
boiler outlet sensor. The boiler target temperature is
set using the BOIL TARGET item in the adjust menu.

Tank Differential (TANK DIFF)

A differential setting that operates 1/2 above and
below the TANK TARGET is selectable using the
TANK DIFF item in the adjust menu.

Outdoor Reset Operation

When either Mode 4 or 5 is selected, the Controller
uses outdoor reset to control the water temperature.
Qutdoor reset adjusts the target temperature based on
the outdoor air temperature and the reset ratio; as the
outdoor air temperature rises, the need for heat drops
and the setpoint is reduced The reset ratio is deter-
mined from the Boiler Start, Boiler Design, Qutdoor
Start and Outdoor Design settings.

Heat Demand

A heat demand is required whenever heat is required
in the system. A heat demand is generated when a
voltage of 24 VAC is applied across the CD (common
demand) and the Ht D (heat demand) terminals (1 and
2). Once voltage is applied, the Controller turns on the
Dem segment in the display. If the Controller is not in
Warm Weather Shut Down (WWSD), it then operates
the boller stages to maintain the bailer target temper-
ature.

Boiler Start (BOIL START)

The BOIL START temperature is the theoretical boiler
supply water temperature that the heating system
requires when the outdoor air temperature equals the
OUTDR START temperature setting. The BOIL START
is typically set to the desired building temperature.

OUTDR DSGN
%ﬂ - p BOIL DSGN
¥
//
74
//
/
BOIL START ) / E
-
\JoUToR sTarT
Fig. 15;

Outdoor Start (OUTDR START)

The OUTDR START temperature is the outdoor air
temperature at which the Controller provides the BOIL
START water temperature to the system. The OUTDR
START is typically set to the desired building tempera-
ture.

Outdoor Design (OUTDR DSGN)

The OUTDR DSGN is the outdoor air temperature that
is the typical coldest temperature of the year where the
building is located. This temperature is used when
doing heat loss calculations for the building.

Boiler Design (BOIL DSGN)

The BOIL DSGN is the water temperature required to
heat the boiler zones when the outdoor air is as cold
as the OUTDR DSGN temperature.

Warm Weather Shut Down (WWSD)

When the outdoor air temperature rises above the
WWSD setting, the Confroller turns on the WWSD
segment in the display. When the Controller is in Warm
Weather Shut Down, the Dem segment is displayed if
there is a heat demand. However, the Controller does
not operate the heating system to satisfy this demand.
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Reset Override (SETPOINT DEMAND)
(Not Used)

External Boiler Operation

When mode 6 is selected, the Controller allows for an
external boiler control to operate the boiler stages.
Mode 6 is not supported by Raypak.

Heat Demand

A heat demand is generated when a voltage of 24 VAC
is applied across the CD (common demand) and the
Ht D (heat demand) terminals {1 and 2). Once volfage
is applied, the Controller turns on the Dem segment in
the display.

The Controller clogses the Sfg 7 contacts, which turns
on stage 1 of the boiler. The Sfg 7 contact is closed as
long as the heat demand is present.

INSTALLATION

Electrical Connections to the
Controller

The installer should test to confirm that no volitage is
present at any of the wires during installation. The
Controller includes a 24-pin connector and wire har-
ness for ease of installation,

Fig. 16: Electrical Connections
Powered Input Connections

Power, 24 VAC

Connect the 24 VAC power supply fothe HT D and R
terminals (2 and 24). This connection provides power

to the microprocessor and display of the Controller.
Also, this connection provides power {o the Alarm ter-
minal (23) from the R terminal (24).

Heat Demand

To generate a heat demand, a voltage of 24 VAC must
be applied across the CD {common demand) and the
Ht D (heat demand) terminals (1 and 2).

Setpoint Demand
{Not Used)

Boiler Pump Contact
{Not Used; The heater-mounted Economaster ™
already incorporates this function.)

Boiler Contacts

The Sig 1, Stg 2, Stg 3 and Stg 4 terminals (15 and 16,
17 and 18, 19 and 20, 21 and 22) are isolated outputs
in the Controller. There is no power available on these
terminals from the Controller. These terminals are to
be used as a swilch to either make or break the boller
circuit. When the Controller requires boiler stages to
fire, it closes the contact between the appropriate ter-
minals.

Alarm Contact

The Alarm terminal (23) on the Controller is a powered
output. When the relay contact in the Controller clos-
es, 24 VAC from the R terminal (24) is provided to the
Alarm terminal (23). To operate the alarm, connect one
side of the alarm circuit to the Alarm terminal (23) and
the second side of the alarm circuit to the common (C)
side of the 24 VAC power supply.

Sensor and Unpowered Input
Connections

KOTE: Do not apply power to these terminals as
this damages the Confrolier.

Cutdoor Sensor

Connect the two wires from the outdoor sensor to the
Com {common sensor) and Os (outdoor sensor) termi-
nals (4 and 5). The outdoor sensor is used by the
Controller to measure the outdoor air temperature.

11



Boiler Outlet Sensor

Connect the two wires from the Boiler Qutlet Sensor to
the Com (common sensor) and the Bod O (boiler out-
let sensor) terminals (9 and 7). The boiler outiet sensor
is used by the Controller to measure the boller outlet
water temperature from the boiler.

NOTE: The boiler outlet sensor is required for every

mode of operation.

Boiler Inlet Sensor

Connect the two wires from the Boiler Inlet Sensor to
the Com (common sensor) and the Boil in (boiler inlet
sensor) terminals (9 and 8). The boiler inlet sensor is
used by the Controller to measure the boiler inlet water
temperature to the boiler.

NOTE: The boiler inlet sensor is required for every

mode of operation.

Boiler Demand/DHW Sensor

Either a Boiler Demand Sensor or DHW Sensor may
be connected to the Controller. If a sensor is used,
connect the two wires from the sensor to the Com
{common sensor) and the Sup/D (demand/DHW sen-
sor) terminals (9 and 6).

TESTING

The wiring hamess must be unplugged from the con-
nector on the Controller before testing. To remove the
wiring hamness, push down on the tab, which fits over
the tab on the connector from the Controller, and pull
away from the Controlier.

A good quality electrical test meter, capable of reading
from at least 0 — 300 VAC and at least 0 - 2,000,000
Ohms, is essential to properly test the wiring and sen-
S0rS.

Testing the Power Supply

Make sure exposed wires and bare terminals are not
in contact with other wires or grounded surfaces. Turn
on the power and measure the voliage between the
CD and HT D terminals (1 and 2) using an AC volt-
meter, the reading should be between 22 VAC and 26
VAC).

Testing the Sensors

In order to test the sensors, the actual temperature at
each sensor location must be accurately measured.

A good quality digital thermometer with a surface tem-
perature probe is recommended for ease of use and
accuracy. First measure the temperature using the
thermometer and then measure the resistance of the
sensor at the Controller. Using the chart on page 13,
estimate the temperature measured by the sensor.

The sensor and thermometer readings should be
close. If the meter reads a very high resistance, there
may be a broken wire, a poor wiring connection or a
defective sensor. If the resistance is very low, the
wiring may be shorted, there may be moisture in the
sensor or the sensor may be defective. To test for a
defective sensor, measure the resistance directly at
the sensor location.

Testing the Heat Demand
inputs

If a heat demand is used, measure the voltage
between the CD (common demand) and the Hf D (heat
demand) terminals {1 and 2). When the heat demand
device calls for heat, you should measure between 22
VAC and 26 VAC at the terminals. When the heat
demand device is off, you should measure less than 1
VAC.

Connecting the Controller

NOTE: Make sure ALL power to the devices and
wiring harness is off.

Reconnect the wiring harness to the connector on the
Controller by aligning the tab on the wiring harness to
the tab on the connector on the Controller and then
pushing the wiring harness into the connector on the
Controller. The tab on the wiring harness should snap
over the {ab on the connector of the Controller.

Apply power to the Controller. The operation of the
Controller on power up is described in the Sequence
of Operation section of this manual.

12



Testing the Controller’s Sensor Resistance
Cutputs

Temperature (°F) | Resistance ()
-50 490,813
OUTDR VIEW
£ S -40 336,606
L -30 234,196
® -20 165,180
-10 118,018
0 85,362
10 62,465
Fig. 17: Testing the Controller's Outputs
20 46,218
The Controller has a built-in test routine, which is used 30 34,558
to lest the main control functions. The test sequence is 40 26,099
enabled when the 4 button is pressed and held while 50 19,900
in the View menu. The outputs are tested in the follow- 60 15311
ing sequence: !
70 11,883
1. After 1 second, the pump is turned on. 77 10,000
2. After 4 seconds, Stage 1 is turned on. 80 9,299
90 7,334
3. After 7 seconds, Stage 2 is turned on. 100 5,828
110 4,665
4, After 10 seconds, Stage 3 is turned on.
120 3,760
5. After 13 seconds, Stage 4 is turned on. 130 3,050
. 140 2,490
6. After 16 second, the Alarm is turned on.
150 2,045
7. After the 4 button is released, the Controller con- 160 1,689
tinues in normal operation. 170 1.403
180 1,172
190 983
200 829
210 703
220 598

Table B: Sensor Resistance
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ELECTRICAL
INSTALLATION

Pin# | Label | Function

1 cD 24 VAC return power. Jumped to pin
12 on the Controller
Heat Demand - Hot 24 VAC —
Incoming power for the Controller;

2 HtD Bring hot 24 VAC from the boiler
transformer and jumped to pin 24 on
the Controller

3 SetD | Setpoint Demand - Not Used

4 Com | Outdoor Sensor (If used)

5 Os QOutdoor Sensor (If used)

6 Sup/D Supply/Demand Sensor - This is the

p primary water temperature sensor

7 Boil O | Boiler Qutlet Sensor

8 Boil In | Boiler inlet Sensor
Cormmon return lead for all of the

9 Com | sensors; If all 3 are used, connect
the return leads here

10 Not Used

11 Not Used
24 VAC return power; Jumped to pin

12 C
1 on the Controller

13 Pmp Not Used

14 Pmp Not Used
Stage 1, Odd-numbered pin on the

15 Stg 1 .
stage connection plug
Stage 1, Even-numbered pin on the

16 Stg 1 stage connection plug
Stage 2, Odd-numbered pin on the

17 Stg 2 stage connection plug
Stage 2, Even-numbered pin on the

18 Stg 2 stage connection plug
Stage 3, Qdd-numbered pin on the

19 Stg 3 stage connection plug
Stage 3, Even-numbered pin on the

20 Stg3 stage connection plug
Stage 4, Odd-numbered pin on the

21 Stg 4 stage connection plug
Stage 4, Even-numbered pin on the

22 Stg 4 stage connection plug
Alarm notification circuit — may draw

23 Alarm up to 72 VA
Hot 24 VAC - Incoming power to the

24 R Controller. Jumped to pin 2 on the

Controller

Tabie C: Control Pin-outs
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WIRING CONNECTIONS

HEATER INTERNAL
SENSOR CONNECTIONS

T Dt IO
QUILET WATER SENSOR : & [ . |
R R B [ —————- o ! SO 2 T — )
e e e e e ot e e ¥ g 5 ¥ ] stace 4
“‘i t Y/BL 8 ~20 o 7] smae 3
L rocaren SR RS L S W/Q § ¥ é" t -g g e
onEB8 5P =% ;3 e
T T e izmcsupm B oy LI
SENSOR CONNECTIONS ; PIN ¢
i

R0k s!l
ON

Fig. 18: Wiring Diagram

CONTROLLER
SETTINGS

DIP Switch

NOTE: DIP switches are located on the back of the
control.

i

A

Fig. 19: DIP Switch Settings

DIP Switch 1 (Advanced/installer) must be set to “ON”

The Advanced/Installer DIP switch is used to select
which items are available {o be viewed and/or adjust-
ed in the user interface. The Advanced Access Level
includes all of the settings available in the Controlier.
The Installer Access Level includes the settings and
items, which are required for system startup.

For ease of programming, DIP switch "1 should
always be in the "ON” position.

(2) DIP switch 2 is not used with this Controller.
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View NMenu

sensor.
MODE=1,29,4,8

Coesg
. Level .
item Field Description Range

Ay

K
Current cutdoor alr temperalure as measured by the outdpor 010 190°F
sensor. This is the default display for the control, i85 iiﬁa ggﬁ )
HMODE=4.5 '
Target boller supply is the temperature the control is currently
trying o maintain at the boiler supply sensor or the boiler outiel | -, 35 10 226°F

{210 108°0)

Current boiler supply waler temperature as measured by the
bolier supply sensor,

MODE=2.5

4 to 266°F ¥
{-10 10 130°C)

Current boller outlet water temperature as maasured by the
boiler outlel sensor,

BODE=1,8,4 (Instalier Level)

BODE = 2, 8 (Advanced Level)

14 1o 266°F *
{-10 10 130°C)

Current boiler inlet water temperature as measured by the
boiler inlet sensor.

14 o 286°F %
1040 13070

Current AT {lemperature difference) between the holler nutiet
sensor and the boller inlel sensor

B9 10 2E2°F *
{85 1o WO Gh

Current DHW tank temperalure as measured by the DHW
SRNSOT

MODE=3

14 1o 286°F ¥
{-10 10 13070}

The total number of running hours of the boiler since this item
was st cleared.

010 998

* Temperature readings below 14°F will shut down the heater. Max. outlet temperature is 225°F,

Tabie D: View Menu
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Adjust Menu

Acces
Leve Actual
itern Field Description Range s
STK P ng Setting
Sets the operaling mode for the control. 1,2,3,.4,5
Selects the staging operation to be either automatic or PID
manual ' ) {automatic staging)
s P
MODE=1,2,3,4.5 {manyal staging)

Minirnum boiler targel femperature during reset over-
ride, setpoint or DHW operation.

MODE=1,2.3,4,5

OFF, 70 1o 220°F
{OFF, 21 10 104°C)

Sets the DHW storage tank's iemperature,
MODE =3

OFF, 70 o 190°F
(OFF, 21 to 88°C)

Sets the differential for the DHW storage tank. 210 10°F
MODE =3 {10 8°C}
The outdoor starting temperature used in the reset 35 1o B5°F
ratic for the heating systemn. 5

i {210 29°C)
MODE=4,5
The design outdoor air teraperature used in the heat
loss calculations for the heating syster. -B0 10 32°F
MODE = 4, 5 51100°C)
The starting water lemperature used in the reset ratio -
calzulation for the heating system. 35 to 150°F
MODE = 4, 5 (21066°C)

£
The design water temperature used in the heat loss 70 16 220°F
caloulatio! heath 3 ;
ns for the heating system (21 1o 104°C)

MODE=4,5

The maximum boller target water temperature.
MODE=1,2,3,4,5

120 1o 225°F, OFF
(49 10 107°C, OFF)

The minimum temperature allowed for the boller target
temperature.

MODE=1,2,3,4,8

OFF, 80 o 180°F
{OFF, 27 10 82°C)

Table E: Adjust Menu

17




Adjust Menu (cont.)

item Field

Description

Range

Actusl
Setting

The thermél mass of the boiller used.
MODE = 1,2,3. 4,5 and STGMODE = Pld

§ (light mass}
2 {medium mass)
3 {heavy mass)

The differential that the control is to use when i is

MODE=12,3,4,5 end STGUMODE=F

operating the boller. ??323 45;%}
HMODE=1,2,2,4,5
The irdersiage diferential that the cortrol & 1o use 10°F
when it is operating the boiler, ?ng;g% o
MODE = 1, 2,3, 4, 5 and STGMODE = P ’
The interstage delay that the control is o use when an )
additiona! stage is required to tum on, 9?‘};9 §:00
MODE = 1,2,3, 4, 5 and STGMODE = P finutes
The interstage delay that the control is 1o use when a . .
stage is required 1o turm off, ?ﬂjfu;z j'«m
MODE=1,23,4, 5and STGMODE = F )
The minimum on time for each stage when manus!
staging is selectad, Q:}@ o BO0
MODE = 1,2, 3, 4, 5 and STGMODE = P minutes
The minimum off tme for each stage when manual . .
staging Is selected. 0:10 0 5:00
reintes

Determines when to stop purging.

OFF, 0:20 to 8:55 min,
Om

Deterrnines how long 1o purge based on the & flem-

HMODE = 4.8

perature difference). This sefting may appearinsome | 2o 20°F, OFF
modefs. i this selting Is present, the pump DLY setting | (1 o 11°0)

above will not be available.

The systert's warm weather shut down, 35 o 100°F, OFF

{210 38°C, OFF)

The units of measure thal all of the teraperatures are
1o be displayed i by the control.

*F, 0

Table F: Adjust Menu — Continued
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Error Messages

‘ Erro; Displayed

Description of Error

Tha condrol was unable 1o read & plece of information from its EEPROI. The control will siop tpera-
tion unti all setings In the Adjust meny have baen checkid by the user or nstalier.

The control s ne longer able 1o read the boller outiel sensor due lo a short cleouit, In this case, |
the boller inlot sensor is present and opsrational, the control will operate using the boller inlst sensor,
Otherwise, the conirel will not operate the bolier stages.

The contred is 1o longey able to read the bolier outlet sensor due to an open cirouit. In tis oase, #
the boiler infel sensor is present and operstionsl, the control wilt operate using the boller infst sensor.
Otherwise, the control will not operain the boller stages.

The cordre! s no longsr able o read the boller intel sensor dug 1o 2 short oirouit. In this case, the
control will continue operation.

The controt is no longer able {0 read the boller infet sensor due 1o an open croul, In e case, the
cortrol will continue operation.

The conteal is no longer sbie 1o read the boller supply sensor due 1 a short clroull. in this case, # the
bofler outlet sensor is present end operational, the control will operate based onthe bolier quilel sensor.
# the boiler outiat sensor is nol available and the boller inlet sensor is present and operations), the con-
tral will operate using the boller inlst sensor. Otherwise, the cordro! witl not operate the boller stages.

The conro! s no longer able to read the boller supply sensor due 1o an open cirsait. In this case, it the
bioiler outlet sensor is present and operational, the control will operste based on the botler ool sonsor.
# the boiler outied sensor s nol avaiiable and the boller infet sensor s present and operational, the con-
ol wilt operate using the bollor inlet sensor. Otherwise, the control will not operate the boller stages.

The control i no lonper able 1o read the cuidonr sensor due fo a short circult. In this case the conirpl
assumes an ouldoor emperaiyre of 32°F and continues operation.

The conrol is no longer able 1o read the ouldoor sersor due 10 an open cireult. In this case the contral
assumss an outdoor lemperature of 32°F and continues operation.

The control is no longer sble 1o read the tank sensor dus to 2 short cirsult. In this case the control will
not operate the boller siages.

The contro! Is no longer able Yo rad the tank sensor due 1o an open ciroull In this case the control will
ned operats the boller slages.

Table G: Error Messages
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APPLICATIONS

NOTE: The following are only mechanical concept
drawings; they are not intended to describe a com-
plete system, nor any particular system. Consutt the
factory for piping arrangements not depicted here.

It is up to the designer to determine the necessary
components for and the configuration of the particular
system being designed, including additional equip-
ment, isolation relays (for loads greater than the
Controller’s specified output rating), and any safety
devices which in the judgment of the designer are
appropriate, in order to properly size, configure and
design that system and to ensure compliance with
building and safety code requirements.

\ RECIRCULATION

RECIRCULATION PUMP

{BY OTHERS)

Fig. 22: Unitemp 80 Piping (Mode 3)

OFTIONAL INTEGRAL PUMP

BOIL OUT SENSOR BOIL IN SENSOR

PUNMP LOCATION
ON MODELS WITHOUT
INTEGRAL PUMP

RAYPAK TEMPERATURE
CONTROLLER

OPTIONAL INTEGRAL PUMP

BOIL OUT SENSOR BOIL IN SENSOR

PUMP LOCATION
ON MODELS WITHOUY
INTEGRAL PUMP.

"RAYPAK TEMPERATURE
CONTROLLER

Fig. 20: Primary Piping (Mode 1) (4 Stages Only)

OPTIONAL INTEGRAL PUMP \

svm\ x i /
suppLY ﬁ) ~ /7}//// &
el ~ .
\%<\\ /},/“;m\\uﬁi:; o

N

o<

*MAXINUM 4 TINES THE PIPE DIABETER OR 12, WHICHEVER I8 LESS,

SYSTEM RETURN

Fig. 21: Primary/Secondary Piping (Mode 2)

Fig. 23: Primary Piping with Outdoor Reset (Mode 4)
(4 Stages Only)

OFTIONAL INTEGRAL PUMP

RAYPAK TEMPERATURE
CORTOLLER

BYSTEN RETURN

TIAAXINUN 4 TIRES THE PIPE DIAMETER OR 127, WHICHEVER I8 LESS,

Fig. 24: Primary/Secondary Piping with
Qutdoor Reset (Mode 5)
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TECHNICAL DATA

4-Stage Controller - PN 601738
2-Stage Controiler - PN 601764

Micraprocessor PID control; This is

Controller not a safety (limit) control
Enclosure Enclosure D, black Noryl plastic
Dimensions 4-3/4" H x 2-;748)’( X\é );115/8 D (120 x

CSA C US, meets ICES & FCC
Approvals regulations for EMI/RFI

. Indoor use only,
gg‘r?é?t?;ns -40 to 140 °F (-40 to -60°C),
<80% RH non-condensing
Power Supply 24 VAC £10% 50/60 Hz
24VAC 3 VA without alarm; 24 VAC

Demands 75 VA with alarm
Pump/Stage 120 VAC 5 A 1/6 hp, pilot duty
1 Relay 240 VA
Stage 210 4
Relays 120 VAC3 A1/6 hp
Alarm Relay 24 VAC3 A 1/6 hp

NTC thermistor, 10kQ @ 77 °F

(25°C 20.2°C)
Sensors 3 universal water sensors -
P/N 801755

1 outdoor air sensor - P/N 601756

Table H: Technical Data

QUICK START SET-UP &
PROGRAMMING TIPS

10.

Determine piping arrangement and mode number
as depicted on page 20.

Set DIP switch 1 located on the rear of the
Controller to the “ON" position.

Install system sensor and air sensor (for modes 2
and 5 only) as positioned in the mode arrange-
ments located on page 20.

Wire the sensors to the Controller as described in
Fig. 18 on page 15.

Ensure that entire system is ready to start.

a. Water piping properly filled and purged.

b. Gas pipe properly installed and purged.

¢. Electrical connections properly installed in
conduit,

d. Vent properly installed and terminated.

e. Sensor wires properly routed in separate con-
duit.

Turn on boiler power to allow programming the
Controller.

After piping mode has been determined, program
Controller as described on pages 4 to 7.
Remember that the “ftem”, "4A" & "¥" buttons must
be pressed simultaneously for 2 seconds to enter
the program mode.

Use mode settings as a guide to set up the
Controller. Your settings may differ from the values
given in the manual depending upon the tempera-
ture settings required.

After programming Controller, the settings will be
automatically saved after 20 seconds of keypad
inactivity.

If the Controller display indicates any error(s), turn
to page 19 to correct the error(s) that are dis-
played.
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for Hydronic Heating Systems

SEQUENCING MODULATING CONTROLS
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This manual attempted to be complete and accurate at the time of publication. Additional upgrades and new features may change Temp-

Tracker mod+ functions. Upgrades to this manual may occur at any time. Contact the factory for further details.

A WARNING

safety and limits are working properly before the Temp-Tracker mod+ is installed.

This control must be installed by a licensed electrician.

The Temp-Tracker mod+ is strictly an operating control. It CANNOT be used as a limit control. All boilers must
have all safety and limit controls required by code. It is the responsibility of the installer to verify that all the

Cat.# 5000.67  3/29/07

P/N 241297
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Temp-Tracker mod+ & Temp-Tracker mod+ Extension Installation Manual

TEMP-TRACKER MOD+ LAYOUT

Program Switch to restrict access to The digital display shows the system status, set point,
function changes. This switch is lead stage <in brackets>, and status of each stage.
covered with Wiring Enclosure. To view and adjust setiings, press the appropriate buttons.

LED indicates the Buttons function is presented on
associated relay status. Bottom Row of display.

Frme
o

o

Four N.O. Boiler startup relay When connecting Quidoor and System

Sensors, no Polarity is observed.

120VAC Power outputs. Each is wired in series
with each boiler's limit circuit. Prove terminals must be connected
for Temp Tracker mod+ to operate boilers.
Four modulation outputs can be 4-20mA, Connect Extension panels to
add additional stages using

System Output controls
pumps, valves, or other -5V, 0-10V, 1-5V, or 2-10V. Go to
system components. Startup Menu to determine the type of a 6 pin phone line only (cable
output for each stage. provided with Temp Tracker
mod+ Extension).
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TEMP-TRACKER MOD+ OVERVIEW

SEQUENCES UP TO 4 FULLY MODULATING STAGES.
The Temp-Tracker mod+ is the perfect control whenever multiple fully modulating stages are required for hydronic heating applications.
The Temp-Tracker mod+ controls the on/off and the modulation of each stage to maintain precise system set point control,

PID TYPE LOGIC

The Temp-Tracker mod+’s control algorithms allow it to look at the rate of change in the system, If the system temperature is changing
quickly, the Temp-Tracker mod+ will react quickly to adjust the modulating stages’ output. If the system temperature changes slowly,
the Temp-Tracker mod+ will make slow and gradual output adjustments. Therefore, the Temp-Tracker mod+ adapts to specific system
requirements and minimizes fluctuations around the set point.

CONTROLS 4-20MA MODULATING MOTORS OR 0-5 V, 0-10 V, 1-5V, 2-10V MODULATING MOTORS
The Temp-Tracker mod+ is designed to accurately contro! the output from 25% to 100% of modulation for each of these different types
of motors. One Temp-Tracker mod+ can even control a variety of the above different motors.

ONLY ONE SENSOR

When Set Point sensor type is selected, the Temp-Tracker mod+ requires only one sensor located in the common output header of all
stages. However, when Reset is selected, an additional Outdoor Sensor is required for Outdoor Reset Ratio input.

DIGITAL DISPLAY OF ALL SYSTEM SETTINGS

The Temp-Tracker mod+’s alphanumeric digital display names each system parameter in simple English and shows its precise value.
The easy to follow menu system allows users to quickly make changes to any system setting without having to learn any specialized
codes or keyboard commands.

AUTOMATIC ROTATION AMONG STAGES
Rotating the first stage to be activated on a call for output promotes even wear on each stage. The Temp-Tracker mod+ has three modes
of rotation: Manual, Last On, or Time. The Time rotates the lead stage every selected time period from every hour to every 60 days.

OUTDOOR RESET

The Temp-Tracker mod+ has a hydronic outdoor temperature reset function. This allows the Temp-Tracker mod+ to change the set point
based on outdoor temperature. Furthermore, additional settings have been added to fine tune this operation, like Offset, Minimum, and
Maximum Water Temperature and night setback schedule.

STANDBY BOILERS
Each of the Temp-Tracker mod+ stages can be configured as a Standby boiler with an adjustable Standby delay. A boiler can be used as
a backup during extended large demand periods.

SYSTEM OUTPUT
In Set Point or Qutdoor Reset modes, the System Output will activate whenever the outdoor temperature is below the Qutdoor Cutoff
setting. A System Prove input checks the status of components activated by the System output before stages can be activated.

PARALLEL MODULATION
The Temp-Tracker mod+ uses parallel modulation that can modulate several boilers together as a one large boiler. This mode is useful
for boilers with lower water content, which are usually more efficient at lower firing points.

ADD UP TO 16 BOILER STAGE (OPTIONAL)
As a stand-alone, the Temp-Tracker mod+ is designed to contro! four modulating boilers. However, it has the capability of expanding ifs
control to two extension panels each with six boiler stages. Thus, the Temp-Tracker mod+ can control a total of up to 16 boiler stages.
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o . . . . 4 13 12 118
The Temp-Tracker mod+ has multiple operating modes that satisfy most hydronic systems. 26 /
It can change the System Set Point based on outdoor temperature (Qutdoor Reset) or it can 210 77 41128
modulate its stages to achieve an adjustable fixed Set Point, o~ /
o 18 iy
In Outdoor Reset, the Temp-Tracker mod+ confrols a hot water heating system to provide a ?:” 180 - 7 4 ;
building with comfortable and even heat levels. The Temp-Tracker mod+ varies the temperature 5 17 ] A v 128
of the circulating heating water in response to changes in the outdoor temperature. The heating ‘é’_ 160 / P Ao 1511
water temperature is controlled through the modulation of stages. g 177 i ey
E 140
The Temp-Tracker mod+ also controls the system circulating pump with an adjustable Outdoor g w ] /// e f;’}
Cutoff. When the outdoor temperature is above Outdoor Cutoff, the pump is offand no heating K /77 2 iy
water is circulated through the system. When the outdoor temperature drops below the OQutdoor e e :
Cutoff, the system pump relay is activated and the heating water circulates through the system. P M TR
The temperature of the heating water is controlled by the Reset Ratio, Water Offset, and changes Qutdoor Temperature (in °F)
with Outdoor temperature. Outdo Tty T ot
Reset Ratio Curves
RESET RATIO/OUTDOOR RESET . _ A
When a building is being heated, heat escapes through the walls, doors, and windows to £ 130 i 1
the colder outside air. The colder the outside temperature, the more heat escapes. If you g 120
can input heat into the building at the same rate that it is lost out of the building, then :’;’gg fu?;e?f;:;;hai §
the building temperatures will remain constant. The Reset Ratio is an adjustment that 100" Water Temperature. & 110
lets you achieve this equilibrium between heat input and heat loss. 2 41
100 70 60 50 40
The starting point for most systems is the 1.00 (OD):1.00 (SYS) (Outdoor Air Outdoor Temperature
Temperature : Heating Water Temperature) ratio. This means that for every degree
the outdoor temperature drops, the temperature of the heating water will increase one £ 110 1:4 11
degree. The starting point of the curves is adjustable, but comes factory selected at g / /
70°F Qutdoor Temp. and 100°F Water Temp. For example with a 1.00 (OD):1.00 (SYS) witha-20° Offset the £ 100
ratio, if the outdoor temperature is 40°F, this means the temperature has fallen 30° from  ratio curves beginat = /
. . . gy e 80° Water Temperature,. & gg
the starting point of 70°F. Therefore, the heating water temperature will increase 30° to g 20 Offset 4.1
130°F.
805 60 E
Qutdoor Temperature
Each building has different heat loss characteristics. A very well insulated building will
not lose much heat to the outside air, and may need a Reset Ratio of 2.00 (OD):1.00 N 14 11
(SYS) (Outdoor:Water). This means the outdoor temperature would have to drop ER ; ‘
2 degrees to increase the water temperature 1 degree. On the other hand, a poorly ] g 110
insulated building with insufficient radiation may need a Reset Ratio of 1.00 (OD):2.00 [ +#20 Offevthe g
(SYS). This means that for each degree the outdoor temperature dropped the water 120° Water Temperature. £ 130
temperature will increase 2 degrees. The Temp-Tracker mod+ has a full range of Reset =
Ratios to match any buildings heat loss characteristics. 120
A heating curve that relies not only on Outdoor temperature but also on type of radiation % +20 Offset
will improve heat comfort. The following are suggested initial settings for different 169
types of radiation based on average building insulation and heat loss. The contractor 7060 50 40

Qutdoor Temperature

can fine tune these adjustments based on the specific building need.

Radiati ' | ResetRatio | | . A WARNING
Radiators (Stee) 3 Cast Jmn) 1.00 (OD) : 1.00 (SYS) When controlling a non condensing

Eaﬁe oard (Finned copper tube& Castiron) | 1.00(0D) 100(SYS) | OF || boiler df"‘-‘lCﬂY without ﬂ’:f 1;59 of a

- 1 . mixing valve, minimum boiler water
Rad ;ant (H;gh Mass/Concrete) s 5 :1‘:00‘ (OD) : 1,_00 (SYS) ; temperature must be set to boiler
. 1 (Low Mass/Joists) | 200000 100(8 . 10F | | manufacturer specifications. In that

Fan Coils & Air Handlers 1.00 (OD) : 1.00 (SYS) case, system temperature must not go
below such temperature.
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MAKE SURE YOU HAVE THE RIGHT CONTROL

If you need the Temp-Tracker mod+ to do additional tasks that either are not listed or do not know how to configure them, contact
your local Raypak representative.

INITIAL SETUP

Setting an Initial Program will ease the configuration of the Temp-Tracker mod+ and will give the opportunity to utilize many of the
energy saving features and give more comfortable heat when needed.

The program should consist of the following:

¢ Selecting the features that your system can utilize,

»  Installation: Install the Control, switches and sensors,

»  Setting the System Startup,

+  Setting the System Settings,

»  Setting the Stages

+  Adjusting Reset Ratio and Water Offset (In Reset Mode Only)

SELECTING THE SYSTEM FEATURES

The Temp-Tracker mod+ has been designed with Hydronic building heating as the primary purpose. With this in mind, many of the
Temp-Tracker mod+ features can be utilized to ease, enhance and improve your system performance. Some of these features are listed
in this section.

OUTDOOR RESET OR SET POINT

+  The Temp-Tracker mod+ can control the System Ternperature either by adjusting the calculated temperature according to the Qutdoor
Temperature (Outdoor Reset) or by maintaining an adjustable Set Point. The earlier relies on an Outdoor Sensor (supplied with the
control) and achieves better fuel savings in addition to better comfort.

NUMBER OF STAGES

*  The Temp-Tracker mod+ can be configured to control up to 4 modulating boilers. It can control up to 16 boiler stages using a
maximum of two Temp-Tracker mod+ Extension Panels

MODULATION MODE

+  The Temp-Tracker mod+ stages boilers using parallel modulation. Parallel modulation can modulate several boilers together as a
one large boiler. This is useful for boilers which are more efficient at lower firing points.

MODULATING SIGNAL
»  The Temp-Tracker mod+ is designed to accurately control the output from 25% to 100% of modulation for each of these different
types of equipment. One Temp-Tracker mod+ can even control a variety of the above different modulation equipment. '

AUTOMATIC ROTATION AMONG BOILERS
= Rotating the first burner to be activated on a call for output promotes even wear on all burners. The Temp-Tracker mod+ has three
modes of rotation: Manual, Last-ON, or Time antomatically rotating every selected time period from every hour to every 60 days.

STANDBY BOILER
»  Any boiler can be configured as a Standby boiler. It withholds a specific boiler from being included in the Lead Rotation. However,

the Standby boiler will be fired only as a backup when all other stages combined cannot satisfy the demand and after an adjustable
delay period.

SETBACK OR DAY/NIGHT SCHEDULING

Two Setback modes are available for the Temp-Tracker mod+:

«  The Day/Night Scheduling provides an adjustable time-based schedule for the Setback.

*  The Setback mode uses an external signal to switch the operation of the Temp-Tracker mod+ in and out of setback mode.
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System Run-On

.

This feature lets the Temp-Tracker mod+ run the SYS relay for a longer period after the boilers have been turned off. When this
relay is used fo control a pump. it helps in dissipating the excess heat from the boilers combustion chamber.

INSTALLATION

Each of the Temp-Tracker mod+ or Temp-Tracker mod-+ Extension consists of three primary enclosure components.

®

MOU NTING THE ENCLOSURE EnclosureDishy Modsle

The Enclosure Display Medule: contains the display. buttons, LEDs and ¢lectric wiring terminals. It has two screws to hold it to
the base. A program configuration switch, used to adjust Temp-Tracker mod+ settings, is placed above the terminals. This switch
is enclosed with the enclosure wiring cover for security. Wiring terminals are of the plug-in type to case installation and removal.
The Enclosure Base: contains the holes to mount and hold the control against the wall or any flat surface. All other enclosure
components mount on the base. The bottom section of the Enclosure Base contains the wiring chamber with knockouts on the
bottom to easy installation.

The Enclosure Wiring Cover: seals the wires from the external environment. It has two screws to hold it the base and a hole to
secure a lock on the wiring enclosure. A plastic web that separates the wiring chamber into high and low volt sections has been
provided.

Select a location near the equipment to be controlled.

The surface should be flat, and be sufficiently wide and strong to hold the
Temp-Tracker mod+ or Temp-Tracker mod+ Extension.

Keep the control away from extreme heat, cold, or humidity. Ambient
control operating temperature is from 20 to 120°F.

Remove the Enclosure Wiring Cover from the control enclosure by
removing the two bottom screws.

Remove the Enclosure Display Module by removing the middle screws.
Screw the Enclosure Base to the surface through the upper and lower
mounting holes on the back of the enclosure.

Replace the Enclosure Display Module and replace the middle screws.
Do not replace the enclosure wiring cover until all wiring is done.

|

Enclosure Wiring Cover Enclosure Base

“

Hole for optional lock

Mounting Base

Display Mounting Screws  Wiring Cover Mounting Screws
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INSTALL THE SENSORS

HEATING/STORAGE TANK SYSTEM SENSOR (HSS)
INSTALLATION

LOCATING HSS

+  The sensor must be located where it sees the output of all the boiler stages. If
a boiler is piped so that the sensor does not see its output, the Temp-Tracker
mod+ will not sequence the boilers correctly.

«  Only use a Standard Brass Tube sensor.

»  The sensor wires can be extended up to 500 using a shielded 2-conductor
cable (Belden #8760 or equivalent.) Do not ground the shield at the sensor
but at the panel using one of the terminals marked with an “0”,

* Do not run sensor wires in conduit with line voltage wiring.

IMMERSION HEATING SYSTEM SENSOR (HSS) INSTALLATION
«  Install a 3/8"ID 1/2"NPT immersion well.
+  Insert the sensor probe of the supplied sensor into the well.

OUTDOOR SENSOR INSTALLATION
Only use the Raypak sensor included with the unit.

»  Locate the sensor in the shade on the north side of the building. The sensor
should never be in direct sunlight.

»  Be sure the location is away from doors, windows, exhaust fans, vents, or
other possible heat sources.

*  The sensor should be mounted approximately 10' feet above ground level.

*  Mount the sensor clip base to the outside of the building. Insert the sensor in
the middle and snap close the clip on the sensor.

»  The sensor wires can be extended up to 500" using shielded 2-conductor
cable. -Do not ground the shield at the sensor but at the panel using one of the
terminals marked with an “0”.

« Do not run sensor wires in conduit with line voltage wiring.

Immersion Heating System Sensor

Frurmeninn Wel
D 1T NPT 1

Cossmon Supply Fips

mm;rxy:{m Saxpor Probe

A CAUTION

if the System Sensor can not sense

the correct heating system water
temperature supplied to the building,
the Temp-Tracker mod+ will not provide
comfortable heat levels. Be sure the
System Sensor is located on a main
supply pipe which can not easily be
isolated from the system.

A WARNING
The Temp-Tracker mod+ is an operating control only. All boilers
must have all safety and limit controls required by code. ltis the
responsibility of the installer to verify that all the safety and limits
are working properly before the Temp-Tracker mod+ is installed.

A CAUTION
Determining the proper location for the Outdoor Sensor is very
important. The Temp-Tracker mod+ will base the heat on the outdoor
temperature information it receives from this location. If the sensor
is in the sun, or covered with ice, its reading will be different from the
actual Outdoor temperature (OD).

# Low Voltage
R
g '{ﬁ; Sensor Wires
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WIRING

WiRING THE POWER (TERMINALS 1, 2)

®

Bring the 120VAC 60Hz power wires through the bottom Knockout of the enclosure.

Class 1 voltages must enter the enclosure through a different opening from any Class 2 voltage wiring.
Connect the hot line to terminal marked L.

Connect the neutral line to the terminal marked N.

Raypak recommends installing a surge suppressor on the power source to the Temp-Tracker mod+.

Al
Z

9

Ling
Neutral

120VAC
Power Source

A WARNING

Class 1 voltages must enter the enciosure through a different opening from any Class 2 voltage wiring.
Raypak recommends installing a surge suppressor on the power source to the Temp-Tracker mod+.

Connect the shield at the control terminal end and cut the shield wire at the sensor end.

A WARNING

WIRING THE SENSORS

SYSTEM SENSOR WIRING (TERMINALS 27, 28)

®

L3

A Temp-Tracker mod+ must be connected to a temperature sensor located in the common header.

The Temp-Tracker mod+ is designed to be connected to a temperature sensor for immersion in a 3/81D well.
Temperature sensor wires can be extended up to 500° by splicing shielded 2-conductor cable (Belden #8760 or
equivalent).

Temperature sensors have no polarity. Connect the two wires from the sensor to the Temp-Tracker mod-+
terminals marked SYSTEM TEMP 27, 28.

Connect the sensor shield to the circled terminal 28 with one of the sensor wires.

OUTDOOR SENSOR WIRING (TERMINALS 25, 26)

-

The Temp-Tracker mod+ will vary the system Set Point when Outdoor Reset is selected based on outdoor
temperature,

Whether in Set Point or Qutdoor Reset modes, the outdoor sensor can be used as an Qutdoor Cutoff. The Temp-
Tracker mod+ will disable all Boilers when the outdoor temperature is above the adjustable Outdoor Cutoff
temperature. This feature will automatically be activated when an outdoor sensor is connected.

For an outdoor sensor use a Raypak outdoor sensor.

The sensor wires can be extended up to 500° using shielded 2-conductor cable (Belden #8760 or equivalent),
Temperature sensors have no polarity. Cenncct the wires from the outdoor sensor to the Temp-Tracker mod+
terminals marked QUTDOOR TEMP - 25, 26.

Connect the shield to the circled terminal 26 with one of the sensor wires.

WIR!NG THE SYSTEM ENABLE/DISABLE (SHUTDOWN) (TERMINALS 31, 32)

This feature can be used whenever it is desirable to turn off the Temp-Tracker mod+ stage outputs from a
remote location or another controller (i.e. EMS input).

When the Shutdown feature is enabled by closing a dry contact, all active boilers will immediately modulate
down to low. The lead boiler will remain in low for a Soft-Off period and then turn off.

The System Output relay will remain active until the System Delay is over and then it will turn off.

The Shutdown signal must be a dry contact only. No voltage can be placed across the SHUTDOWN terminals.
Bring the two wires from the dry contact to the terminals marked SHUTDOWN- 31,32.

JOUTDOOR | SYTEM | mong
TERP e

Tese

a

Tio

28127128129

25

Sensor Shiled

LRIz IS

Shutdown
St
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W!R%NG THE SYSTEM PROVE (TERMINALS 29, 30) Ao e

The Prove feature is provided to check system component operation. IONGNE
+ A typical use of this feature is to check for flow before firing any boiler. § 2T 2820 S0 3%
= Ifthe PROVE input is open on a call, the Temp-Tracker mod+ will enable only the System Output. All Boiler th

outputs will be off when the PROVE input is open.

= Afactory-installed jumper provides the Prove signal. Do not remove the jumper unless it will be replaced by a
System Prove signal or use the terminals for DHW call.

= The Prove signal must be a dry contact only. No veltage can be placed across the PROVE - 29, 30 terminals.

«  Bring the two wires from the dry contact to the terminals marked PROVE - 29, 30.

A WARNING

The PROVE input can not be used as a safety limit. All equipment must have its own
certified limit and safety controls as required by local codes. If Prove is selected in the

startup menu, no boiler stage will start unless Prove terminals are shorted. DO NQT ikl
remove the PROVE jumper supplied unless replacing it with a Prove signal. St

WIR!NG FOR DOMESTIC HOT WATER PRIORITY (TERMINALS 29, 30)
DHW can be used to raise systern Set Point to 200°F or Maximum Water temperature, whichever is lower.
+  DHW Call terminals are dry contact N.O. terminals.
*  Wire an aquastat or other controls to provide closure on the DHW Call terminals.
+  Remove the jumper on the DHW terminals for proper operation.

W!RiNG THE SYSTEM OUTPUT (TERMINALS 3, 4) ovs| A
The SYS output relay will energize whenever the outdoor temperature is below the Outdoor Cutoff. rMir

*  The SYS will remain constantly energized while the outdoor temperature is below the Outdoor Cutoff. 31455

*  When the outdoor temperature rises 2°F above the Outdoor Cutoff, the SYS output will remain energized for Sl

the period set by the System Run-On.
«  The SYS output has one Normally Open (N.O.) relay contact.
*  The N.O. contacts are dry contacts only. They do not source any voltage.
»  Class 1 voltages must enter the enclosure through a different opening from any Class 2 voltage wiring. o Fimmp St
+  Each N.O. contact 1s capable of switching 6A resistive at 120VAC.

WIRING THE BOILERS A8 1¢ o

«ré -M‘E i"'?i“x‘ r’r
WIRING THE BOILER OQUTPUTS (A TERMINALS 5,6}, (B TERMINALS 7,8), (C TERMINALS 9,10), ... L5882 001
«  Each Boiler output (A through D) has one Normally Open (N.O.) relay contact. RIS ¢

»  The N.O. contacts are dry contacts only. They do not source any voltage.
+  Each N.O. contact is capable of switching 6A resistive at 120VAC.

= Total output of all Boilers, including the SYS, must not exceed 15A.

*  Wire the N.O. relay contacts to the Enable/Disable connection at the associated unit. Boier Encile
«  Class [ voltages must enter the enclosure through a different opening from any Class 2 voltage wiring.
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WIRING TO MODULATING MOTORS T
WIRING THE 4-20MA MODULATING MOTORS (A TERMINALS 13, 14), (B TERMINALS 16, 17),... §==f‘}"* i ”‘“’g
»  The Temp-Tracker mod+ can be equipped to operate up to four 4-20 mA modulating motors. s

¢ The Temp-Tracker mod+ Extension can be equipped to operate up to six additional modulating motors. -

*  The Temp-Tracker mod+ and the Temp-Tracker mod+ Extension sources 24VDC excitation voltage for the 4-

20mA signal.

*  Wire the (-) from the modulating motor to the boiler terminal on the Temp-Tracker mod+ marked (GND). That
is for boiler A, the modulating (-) terminal will be 13.

¢ Wire the (+) from the modulating motor to the boiler terminal on the Temp-Tracker mod+ marked (mA). That
is for boiler A, the modulating (+) terminal will be 14.

WIRING THE CURRENT VOLTAGE MODULATING MOTORS (A TERMINALS 13,15), (B TERMINALS

Boller 4-20mA

Modulation Output

16,18),...

«  The Temp-Tracker mod-+Extension can be equipped to operate up to six additional 0-5V, 0-10V, 1-5V, or 2-10V

modulating motors.

*  Wire the (GND) from the modulating motor to the boiler terminal on the Temp-Tracker mod+ marked (GND).
That is for boiler D, the modulating (GND) terminal will be 22.

* Wire the (V+) from the modulating motor to the boiler terminal on the Temp-Tracker mod+ marked (VLT+).
That is for boiler D, the modulating (V+) terminal will be 23.

CO&NECTSNG TO THE TEMP-TRACKER MOD+ EXTENSION PANELS
The Temp-Tracker mod+ is equipped with a 6-pin phone socket to connect to extension panels.

*  The Temp-Tracker mod+ Extension is equipped with two 6-pin phone sockets to connect to Temp-Tracker
mod+ and an additional Temp-Tracker mod+ Extension panel.

*  Connection cable is provided as part of the Temp-Tracker mod+ Extension package.

*  Phone cables must be of a 6-wire with 6-pin terminals. Phone cables can extend up to 100",

Temp Tracker mod+ Temp Tracker mod+ Extension A

Boder Voltage
Moduation Quiput

Connecting Temp Tracker
mod+ to Two Extension
Panels using RS485




12 Raypak, Inc.

MENU SEQUENCE

[IRSTRSRSISRIISRRR S |5 it g

Set Point ——

1—' Reset Ratio

HISTORIES

Reset Options

{
Day/Night
Schedules



Temp-Tracker mod+ & Temp-Tracker mod+ Extension Installation Manual

SYSTEM SETTINGS1

 SETHIRG | s

X

.

EXTERNAL SETBACY

A CAUTION

To be able to change the Temp-
Tracker mod+ settings the Program/
Run Switch must be set to Program.
The switch is located under the
Enclosure Wiring Cover for security.
The Enclosure Wiring Cover can be
securely closed using a lock.

13
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STARTUP SETTINGS A CAUTION

Agood practice after performing any Startup menu modifications is to
check all operating settings and adjustments to match the new settings.

PROGRAM CHANGE SETTINGS

To be able to change the Temp-Tracker mod+ settings the Program/Run Switch must be
set to Program. The switch is located under the Enclosure Wiring Cover for security. The
Enclosure Wiring Cover can be securely closed using a lock.

STARTUP SEQUENCE

Button: MENU/<System Startup>

*  When powered, the Temp-Tracker mod+ performs a self-test on its components.

*  After the self-test diagnostics have been successfully completed, the Temp-Tracker mod+
will initialize the panel.

*  On the first power up, the System Startup screen will appear after the initialization is
complete. If it doesn’t, the Temp-Tracker mod+ has already been configured.

»  The System Startup menu sets the main parameters like the type of sensor, the type of
oufput, and the modulating mode.

SENSOR TYPE

Set Point °F, Set Point °C, Reset °F, Reset °C Default: Set Point oF

Button: MENU/<System Startup>/..../Sensor type

*  Reset mode is only available if an outdoor sensor is connected to terminals 25 and 26.
DO NOT select Reset without an outdoor sensor.

*  The same Raypak temperature sensor can display either in °F or °C.

» I °F is selected, all temperatures and settings will be displayed in degrees Fahrenheit and
the Temp-Tracker mod+ will operate as a Set Point Control in degrees Fahrenheit.

+  If°Cis selected, all temperatures and settings will be displayed in degrees Celsius and
the Temp-Tracker mod+ will operate as a Set Point Control in degrees Celsius.

*  Set point mode does not require an outdoor sensor. If an outdoor sensor is connected in
Set Point mode it will be used only as an outdoor cutoff point. That is, to turn the boilers
and system pump off.

EMS INPUT MODE (AVAILABLE IN SET POINT ONLY)
Disable, Enable Default: Disable

Button: MENU/<System Startup>/.../EMS Inpur Mode

»  This allows the Temp-Tracker mod+ to receive an external set point from an EMS/BMS system.

*  You must select the 4mA (min) and 20 mA (max) Set Points in the following screen,

»  The 4mA can be set to any temperature between 70°F to 200°F.

*  The 20mA can be set to any temperature between 90°F to 240°F. However, the 20mA minimum setting must be 20°F higher
than the 4mA setting.

+  Connect the 4-20mA EMS Control Interface to the Temp-Tracker mod+ RS485 connection.

SELECTING THE OUTPUT TYPE
4-20mA, §-5V, 0-10V, 1-5V, or 2-10V Qutputs Default: 4-20mA
Button: MENU/<System Startup>/..../Output A type/Cutput B type
= Outputs can be configured for 4-20mA operation (current) or the voltage range can be
selected (0-5V, 0-10V, 1-5V, 2-10V). =] _ o
»  Check the modulating motor to determine its control requirements. BHCE : SO
»  Select the appropriate Output Type for each of the Boilers. The Temp-Tracker mod+ can
have a different Qutput type for each Boiler.




Temp-Tracker mod+ & Temp-Tracker mod+ Extension Installation Manual 15

PROVE/DOMESTIC HOT WATER (DHW)

Prove, DHW Without Prierity, DHW With Priority Default: Prove

Button: MENU/<System Startup>/..../Prove-DHW Sharing

= Input Terminals 29 and 30 can be used with either of the above features.

¢ When Prove is selected, the Temp-Tracker mod+ will not start any boiler stage unless
Prove terminals are connected.

*  Using those terminals to connect to an aquastat for a Domestic Hot Water call and
selecting either of the DHW options will raise the calculated water temperature to the
lower of 200°F or Max Water Temperature.

*  Domestic hot water without priority allows the SYS relay, mostly controlling a primary
system pump, to remain energized during a domestic hot water call (aquastat call on
terminals 29 and 30). In Summer or when outdoor temperature is above Outdoor Cutoff,
a DHW call will energize the SYS relay. After the DHW call termination, the SYS relay
will continue to run for the System Run-On period before tuming off.

*  However, domestic hot water with priority de-energizes the SYS relay during a domestic hot water call (aquastat call on
terminals 29 and 30) for a period of one hour. If after the hour period the DHW call still exist, the SYS relay will energize and
the Temp-Tracker mod+ will continue in the higher terperature setting until the domestic hot water call has terminated.

SETBACK MODE

Day/Night Schedules, External Signal Default: Day/Night Schedules

Button: MENU/<System Startup>/..../Setback Mode

*  The Temp-Tracker mod+ has two levels of heat, a normal/day and a setback/night. The
normal heat level is good for when buildings are occupied and people are active. The
setback/night heat level holds a lower system temperature and is for when buildings are
unoccupied or inactive,

*  The Day/Night Schedules provides the user with a Day Time setting for normal operation and a Night Time setting for setback.

«  The External Signal option switches the Temp-Tracker mod-+ to Setback mode when an external signal is received through the
Setback terminals, This is allows the Temp-Tracker mod+ to be managed by an external device or conirol to provide setback.

BOOST MODE

36 Minutes, Disabled Default: 30 Minutes
Button: MENU/<S8ystem Startup>/..../Boost Mode

«  Ifyoudo not want a Boost simply select Disabled from the boost menu.

«  Boost is only available if Day/Night Schedules is selected as a Setback option. &

«  The morning Boost is designed to return the building to comfortable ambient temperatures after the cooler Night (Setback)
period. The Temp-Tracker mod+ will accomplish this by running elevated water temperatures (will add Setback setting to
calculated water temperature) for 30 minutes before the start of the Day schedule setting. That is, if the normal day set point at
a specific outdoor was 145°F and the Setback setting was 20°F, the boost will raise the system calculated temperature to 165°F
for 30 minutes before the start of the Day Schedule setting.

- »

SENSOR FAULT

All Off, Al On Default: Al On
Button: MENU/<System Startup>/..../Sensor Fault

The Sensor Fault will determine the operating status of all output stages that are set to Auto
when a sensor reads Short or Open.

RESET MODE
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*  When All-On is selected, the Temp-Tracker mod+ will turn all boilers On to a 100% when System reads Short or Open and
Qutdoor is below Outdoor Cutoff. When Outdoor reads Short or Open, the Temp-Tracker mod+ will turn all boilers On to a

100%.

*  When'All-Off is selected, the Temp-Tracker mod+ will turn all boilers Off when either System or Qutdoor sensor reads Short or
Open.

SET POINT MODE

*  When All-On is selected, the Temp-Tracker mod+ will turn ali boilers On to a 100% when the System sensor reads Short or

Open.

«  When All-Off is selected, the Temp-Tracker mod+ will turn all boilers Off when the System sensor reads Short or Open.
*  The Outdoor Sensor Short or Open status will not affect the control operation in Set Point mode.

OPERATING SETTINGS

PROGRAM CHANGE SETTINGS

To be able to change the Temp-Tracker mod+ settings the Progranmy/Run Switch must be
set to Program. The switch is located under the Enclosure Wiring Cover for security. The
Enclosure Wiring Cover can be securely closed using a lock,

SEASON

Winter, Summer Default: Winter

Button: MENU/Season

*  The Temp-Tracker mod+ will turn all boiler relays off when it is in Summer setting.
However, a DHW call will bring boilers back on if needed. The Message Display Line
will display Summer to show status.

*  When in Winter, the Temp-Tracker mod+ will activate the Sys relay whenever the
Outdoor temperature (OD) falls to or below the Outdoor Cutoff setting. In addition, it
will begin heating whenever the System temperature (SYS) falls below the Set Point
Temperature.

*  When the heating season is over, it is a good practice to switch the Temp-Tracker mod+
to Summer setting. This will allow DHW calls to operate the boilers when needed.

SET POINT

Adjustable 70°F - 250°F Default; 140°F

Button: MENU/Set Point

*  The Set point is the temperature the Temp-Tracker mod+ will use to control the system.

¢ The Temp-Tracker mod+ will increase, decrease or hold the modulation of the boilers to
mainfain the system temperature around the Set point.

«  The system can be expected to fluctuate around the set point. The amount of fluctuation
depends on the Modulation Mode, System Settings, and Stage Settings.

RESET RATIO

Adjustable 1.00°0D : 4.00°Sys to 4.00°0D : 1.00°Sys  Default: 1.00°0D : 1.00°Sys

Button: MENU/Set Point

*  The Reset Ratio determines how the System water temperature (SYS) will vary with
Outside temperature (OD). With any of the ratios, the colder it becomes outside,
the hotter the temperature of the system water, The ratios are adjustable from 1.00
{OD):4.00 (SYS) to 4.00 (OD):1.00 (SYS). (See Understanding Operation Concept on
page 5)

+  Witha 1.00 (OD):4.00 (SYS) ratio, the System water temperature (SYS) will increase
rapidly as the outside temperature falls, hitting the maximum of 240°F at 24°F outside
temperature. With a 4.00 (OD):1.00 (S§YS) ratio, the System water temperature (SYS)
will increase slowly as the outside temperature falls. Even at -30°F, the system water
will onty be 125°F, and at 24°F outside, the system water will be 112°F. Such a low
Reset Ratio might be used with radiant floor heating applications.

A CAUTION
DO NOT turn power off fo the
Temp-Tracker mod+ when
heating season is over. If
you do so, the battery will
run down and will have to be
replaced. Instead switch to
Summer.

o |




OUTDOOR CUTOFF TEMPERATURE

Adjustable Off, 20°F - 100°F, On Default: 65°F
Button: MENU/Set Point/Cutdoor Cutoff’ in Set Point
Button: MENU/Set Point/Offset/Outdoor Cutoff in Reset

®

OFFSET
Adjustable 50°F - (-30°F) Default: 0°F
Batton: MENU/Set Point/Offset in Reset only

*

MINIMUM WATER TEMP
Adjustable 70°F - 180°F Defaualt: 120°F
Button: MENU/Set Point/Offset/Outdoor Cutoff/Minimum Water Temp in Reset only

®
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With most baseboard heating applications, a 1.00 (OD):1.00 (SYS) setting is a good
place to start. With a 1.00 (OD):1.00 (SYS) ratio, for every degree the outside
temperature falls, the system water temperature is increased one degree.

If required: Adjust the RESET RATIO in cold weather. If the ambient building
temperatures are too cold in cold weather, move the ratio to a higher selection. That is,
if 1,00 (OD):1.00 (S8YS) was initially selected, change the selection to 1.00 (OD):1.25
(SYS). Ifthe building temperatures are too warm in cold weather, move the ratio to

a lower selection. That is, if 1.00 (OD):1.00 (8YS) was initially selected, change the

selection to 1.25 (OD):1.00 (SYS). Pttt Tormpratins

130

120

. Water Temperature

If the outdoor sensor is installed, the Outdoor Cutoff sereen will automatically appear
after the temperature Set Point has been selected.

When the outdoor temperature falls to the adjustable Outdoor Cutoff temperature,

the Temp-Tracker mod+ will control and modulate Boilers to hold the calculated
temperature.

When the outdoor temperature rises to the Outdoor Cutoff plus a 2°F differential, the Temp-Tracker mod+ will disable the
system. The Message Display Line will display Ourdoor Cutoff.

The Outdoor Cutoff can be set from 20°F to 100°F. In addition, the Setting can be set to ON or OFF. In the ON position, the
System Relay will run regardiess of the Outdoor temperature (OD) and the burner stages will be active to hold the calculated
water temperature. (Note: The lowest water temperature the Temp-Tracker mod+ will circulate is 70°F. If the Outdoor Cutoff
is turned ON and the Season is set to Winter, the Temp-Tracker mod+ will circulate at least 70°F water even in the hottest of
weather.) In the OFF position, the system pump will always be off and all burner stages will be off for heating.

The Offset setting lets you adjust the starting points of the Reset Ratio curves. This
means that, regardless of the Outdoor temperature (OD), or the Reset Ratio that has
been selected, when the Offset setting is changed, that change is directly added to or
subtracted from the calculated temperature. For example, if the Set Point temperatare
was 130°F and the Offset was changed from 0° to 10° (an increase of 10°), then the Set
Point temperature would increase to 140°F ’

The Offset setting does not change the ratio selection. For instance, with .00 (OD):1.00 (SYS) Reset Ratio, the System water
temperature (SYS) will always increase one degree for each degree change in the Outdoor temperature (OD). What the Offset
does is add or subtract a constant temperature value. (See Understanding Operation Concept)

ifrequired: Adjust the Water Offset in mild weather. If the ambient building temperatures are too warm in the mild weather,
decrease the Water Offset, If the ambient building temperatures are too cold in the mild weather, increase the Water Offset. The
rule of thumb for baseboard radiation is to change the Offset 4°F for every 1°F you wish to change the building temperatures.

In radiant heat applications, change the Offset 1°F or 2°F for every 1°F you wish to change the building temperature.

The Minimum Water Temperature must be set to the boiler manufacturer’s specification.
The Temp-Tracker mod+ will calculate the Set Point based on the Outdoor temperature
(OD), the Reset Ratio, and the Offset value. The Temp-Tracker mod+ will controf all
boilers modulation to hold either the Set Point temperature, or the Minimum Water
Temperature, whichever is higher.

The Minimum Water Temperature must be at least 20°F lower than the Maximum
Temperature (See next setting).
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MAXIMUM WATER TEMP
Adjustable 90°F - 240°F Default: 240°F
Button: MENU/Set Point/Offset/..../Maximum Water Temperature in Reset only

+  This is the highest temperature heating water the Temp-Tracker mod+ will circulate
through the heating system. It is available in Reset mode only. - .

»  When using a radiation system, it should be set according to the tubing or floor BACY SAlE
manufacturer’s specification.

+  The Maximum Temperature must be at least 20°F higher than the Minimum Temperature.

SYSTEM SETTINGS

Button: MENU/<System Settings>

The Settings 1 and Settings 2 menus provide access fo adjusting and fine-tuning the system for
enhanced comfort and more fuel savings. The Temp-Tracker mod+ behaves differently based
on the selected Control Modes (see Startup Settings).

«  Gain +  System Run-On

+  Lead Rotation +  Setback

»  Purge Delay ¢ Last Stage Hold

«  Lag Delay «  Day/Night Schedules

+  Standby Time

A CAUTION i
To be able to change the Temp-Tracker mod+ settings the Program/Run
Switch must be set to Program. The switch is located under the Enclosure
Wiring Cover for security. The Enclosure Wiring Cover can be securely
closed using a lock.

GAIN

Adjustable -10 to +10 Default: 0

Button: MENU/<System Settings>/Gain

*  The Gain adjusts the aggressiveness of the Temp-Tracker mod+ PID logic to control
how much modulation is changed when the system temperature 1s different from the Set
Point.

*+ A Gain of 0 is a good starting point for all systems.

«  If during normal load conditions, the system temperature tends to fluctuate significantly,
decrease the Gain by two numbers (for example, from 0 to -2). Wait for at least 15
minutes before evaluating how the change has affected the system.

«  If, during normal load conditions the system temperature tends to remain consistently
below the Set Point (or consistently above the Set Point), increase the Gain by two
numbers (for example, from 0 to 2). Wait for at least 15 minutes before evaluating how
the change has affected the system.

LEAD BOILER ROTATION

Adjustable Manual, Time (1 hr to 60 Days), Last-On Default: Last-On

Button: MENU/<System Settings>/Lead Rotation

= The Lead Boiler is the first boiler brought on when output is required.

»  The Lead Boiler can be rotated automatically, manuvally or based on Last-On. The Last-
On rotation is recommended.

*  The current Lead Boiler is shown in brackets on the main display.

*  Only Boilers which are set to Auto Mode can be Lead. Therefore, not all the Boilers may
be available when manually selecting a new Lead Boiler.

EHLY.



PURGE DELAY
Adjustable 1.0min to 10.0min Default: 1.0min
Button: MENU/<System Settings>/Purge Delay

®

LAG DELAY
Adjustable Omin to 60min Default: Omin
Button: MENU/<System Settings>/Lag Delay

®

STANDBY TIME
Adjustable 1min to 60min Default: 10min
Button: MENU/<System Settings>/<More Seitings>/Standby Time

.

3

SYSTEM RUN-ON
Adjustable Omin to 360min Default: 10min
Button: MENU/<System Settings>/<More Settings>/System run-On

*
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Many boilers go through a purge cycle before they are brought on line.

When the Temp-Tracker mod+ activates a boiler, it does not start to calculate its output
until the Purge Delay is over. This allows the boiler to fully come on line and begin
producing output.

The Purge Delay helps to prevent short cycling of a newly activated burner. Once the

burner is activated, it MUST run through the entire Purge Delay period. A CAUTION

The minimum Purge Delay setting MUST be set to the time required by the boiler Set Purge Delay as per boiler
manufacturer. Time entry is in 0.1 of a minute (i.e. 1.5min will equal 90 seconds.) manufacturer recommendation.

The Message Display Line will display Purge Delay and the amount of time remaining
in the purge.

The Lag Delay requires the previous stage to remain at 100% modulation for the full
period of the Lag Delay before another Stage can be activated. For example, if the Lag
Delay was set to 10 minutes, the Lead Stage would need to remain at 100% modulation
for a full ten minutes (never backing down to even 99%) before a lag stage could be
activated. The Message Display Line will display Lag Delay and the remaining time.
Set the Lag Delay to 0 min when two or more Stages will generally be needed to hold the load.

The Lag Delay is useful in installations where one unit should usually have enough output to hold the load unless it fails or load
conditions become extreme.

The Lag Delay overrides the value of the Modulation Point selected for each stage. Regardless of that setting, the previous stage
must reach 100% and stay there before another Stage can be activated.

The full Lag Delay must always elapse regardless of what happens to system temperature. Therefore, set the Lag Delay to 0 min
if you want smooth set point control using multiple units.

The Standby Delay Time only applies to Boilers in Standby Mode.

A Standby Boiler can only be activated after all the boilers in Auto Mode have run at
100% modulation for the full Standby Time.

Standby boilers are used for backup or extreme load conditions only. A Standby Boiler
can never be a Lead Stage

The full Standby Delay Time must always elapse regardless of what happens to system temperature. Therefore, shorter Standby
Times will result in smoother set point operation. in extreme conditions. Longer Standby Times may prevent a Standby Boiler
from firing if the other boilers can eventually meet the load, or if the load decreases.

The SYS relay will energize whenever the Outdoor temperature (OD) is below the
Outdoor Cutoff. When the Outdoor temperature increases 2°F above the Outdoor Cutoff
after the last burner relay has de-energized, the SYS relay will stay on for a period set

by the System Run-On. This allows the Pump to dissipate the residual heat within the
boilers back into the system.

A common use for the System Run-On is to control a system pump in a heating system. The extra time helps transfer the heat
from the boilers to the heating system.

The System Run-On time should be set based on the size and type of the boilers and pumps. In general, a boiler with low
water content and high horsepower will need a longer System Run-On than a boiler with the same horsepower and more water
content. (Refer to boiler manufacturer recommendation)
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SETBACK

Adjustable 0°F to 75°F Default: 10°F

Button: MENU/<System Settings>/<More Settings>/Setback

+  The Sethack feature can be used to provide the Temp-Tracker mod+ with a lower
temperature Set Point when less load is required.

»  The lower Set Point will appear on the main display indicating this condition.

»  For an example, if the calculated temperature is 180°F and the Setback is 20°F, then
when in Setback, the Temp-Tracker mod+ will hold a Set Point of 160°F.

= A typical use for Setback is to provide less system temperature to a building during the
night or on the weekends when building is not occupied, but heat is still required.

«  The amount of Setback selected is subtracted from the Set Point when a Setback External Signal is received or the Night Time
schedule setting started.

+  If External Signal is selected as a Setback Mode (See Startup menu), the Setback will not be activated unless a dry contact
signal source is wired into the Shutdown/Setback terminals (31 and 32) and the Temp-Tracker mod+ receives a SHORT signal.

+  If Day/Night Schedules is selected as a Setback Mode (See Startup menu), the Setback will be activated only when Night
Schedule time has started.

A CAUTION
When using Soft-Off and Last Stage Hold, the last boiler stage will not turn
off until both parameters have elapsed. in this case, Soft-Off will start after
the Last Stage Hold.

LAST STAGE HOLD

Adjustable 6°F to 30°F Default: 5°F

Button: MENU/<System Settings>/<Move Settings>/Last Stg Hold

«  The Last Stage Hold prevents short cycling of the Lead Stage during low load periods.

+  Inlow load conditions, the system might require only 5% of the output of one Stage.
When the Temp-Tracker mod+ brings on the Lead Stage, the Set Point is quickly
exceeded, and the Temp-Tracker mod+ furns the Lead Stage off.

+  To prolong the run time during this type of condition, use the Last Stage Hold setting,

«  The Temp-Tracker mod+ will let the system temperature exceed the Set Point by the
number of degrees selected, before the Lead Stage is tumed off.

+  For example, with a Set Point of 160°F and a Last Stage Hold setting of 10°F, the Lead
Stage boiler will remain on, at low modulation, until the Set Point reaches 170°F.

+  From an efficiency stand point, it is better to overshoot slightly than to short cycle a
boiler.

Avoiding Conflicting Boiler Limits The t ﬁ‘ Z}_’iﬁ‘rﬁwt?
+  The temperature limits set on the boilers MUST be set considerably higher than the empera \ e fimi
" Lo Seyint For . : set on the boilers must
Temp-Tracker mod+’s Set Point for the reasons detailed below. gt
. y ) SR . o be higher than the Temp-
+  The Temp-Tracker mod+ sensor is located in a common header some distance from the R
. Tracker mod+ Set Point.
boilers. Read the section at left for

«  As the temperature rises in the header and before reaching the sensor location, energy is details that will prevent
dissipated. Therefore, the temperature in the beader could be lower than that registered . prever
by boi X ‘ erratic system operation.

v boiler sensors.

»  Inaddition to the normal drop experienced between the boiler’s temperature and that
read by the Temp-Tracker mod+ sensor, the Last Stage Hold setting must be accounted for. The boiler limit must be set above
the Set Point PLUS the Last Stage Hold PLUS the normal drop experienced in the piping.

»  Using the previous example of a 10°F Last Stage Hold with a 160°F Set Point, the boilers” limits must be set enough over 170°F
to prevent the boilers’ internal limits being reached. In this situation, the boiler high limit should be set at approximately 1 80°F
to prevent the difference in boiler temperature vs. header temperature causing erratic operation.
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DAY/NIGHT SCHEDULES

(Available when "Day/Night Schedules” is selected from the Setback Startup

menu option only)

Button: MENU/<System Settings>/<More Settings>/Day/Night Schedules

*  The Temp-Tracker mod+ has two levels of heat. The Day level is used when a building
is occupied and people are active.

+  The Night (Setback) level is used when a building is not occupied, or when people are
sleeping. This setting reduces the calculated temperature by the Setback setting, If
the Day calculated water temperature was 150°F and the Setback was 20°F, the Night
Schedule will run at (150°F - 20°F) = 130°F.

+  [fthe Boost feature is being used, it uses the Day Schedule as a Boost ending point. That is, if the Day Schedule is set to start
at 6:00AM, the Boost will start 30 minutes prior to the Day setting at 5:30AM. The Temp-Tracker mod+ will then raise the
calculated water temperature by the Setback amount. Using the previous example, at 5:30AM the Temp-Tracker mod+ will
raise the calculated water to 170°F (150°F + 20°F) until 6:00AM.

SET TIME

Button: MENU/<System Settings=>/<More Settings>/Set Time

Button: MENU/<System Settings>/<Moye Settings>/<Day/Night Schedules>/Set Time

*  Adjust the time by selecting Time from the menu and then scrolling through the hours
followed by the minutes. Ifhours are to be set to PM, scroll through the AM hours to
reach the PM hours.

A CAUTION
Remember that the battery is the backup for the Time. If no power is supplied to the Temp-Tracker mod+
and there was no battery or battery had no power, time values will be lost and will need to be reset.

HISTORY

Button: MENU/<Histories>

The Temp-Tracker mod+ provides users with a graphical history of the System and Outdoor

temperatures for the previous 24 hours. The temperatures are sampled every 12 minutes. That

is, readings of both System and Outdoor temperatures are recorded and stored every 12 minutes

for the last 24 hours.

«  To view the values of specific time period, use the two middle buttons to scroll to that
time and read the upper left temperature.

¢ The first screen will be the System Temperature History. By clicking on the Next button,
you'll be able to view the Qutdoor Temperature History.
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MAINTENANCE

Button: MENU/<Maintenance>
The Maintenance menu gives access to sensor and outputs trimming and Soft-Off. In
addition, you'll have access to view the Startup configuration settings.

A CAUTION
To be able to change the Temp-Tracker mod+ settings the Program/Run Switch
must be set to Program. The swifch is located under the Enclosure Wiring Cover
for security. The Enclosure Wiring Cover can be securely closed using a lock.

SYSTEM & OUTDOOR SENSOR TRIM

Adjustable -5°F to +5°F Default: 0°F

Button: MENU/<Muaintenance>/System Trim

Button: MENU/<Maintenance>/Outdoor Trim

»  The Raypak thermistor type sensors are very accurate, and normally require no
calibration. Sometimes it may be desirable to make small adjustments to the displayed
value for either the Outdoor temperature (OD) or the System temperature (SYS). The
Trim setting can adjust the displayed value by + 5°F.

+ Do not use the Trim setting to make the Outdoor temperature sensor match that reported
on the radio or TV. Outdoor temperature can vary widely over a broadcast range. Only
trim the outdoor sensor based on an accurate thermometer reading taken where the
sensor is located.

SOFT-OFF DELAY

Adjustable 0sec to 60sec Default: Osec

Button: MENU/<Maintenance>/Soft-Off Delay

*  When a stage is no longer needed, the Soft-Off keeps that stage burner in Low Fire prior
to turning it off.

»  The display will show a percent that is equal to the Igaition % for the stage in Sofi-Off
delay. That number will blink for the Soft-Off delay period.

«  If during the Soft-Off stage delay period the Temp-Tracker mod+ needed that stage
to turn back on, the stage will be released from the Soft-Off delay and resume normal
operation.

A CAUTION
When using Soft-Off and Last Stage Hold, the last boiler stage will not turn off until both
parameters have elapsed. In this case, Soft-Off will start afier the Last Stage Hold.

OUTPUT TRIM T TR

Adjustable -5 to +5 Default: 0 ‘odmt Tein 3.8

Button: MENU/<Maintenance>/Output Trim ey

> Each of the stages controlled by the Temp-Tracker mod+ has a separate Output Trim
setting.

= OQutput Trim acts as an adjustment to a stage output percent to match the burner motor.

+  After adjusting the Output Trim, test the operation to make sure the results match your
expectation.

*

A CAUTION

DO NOT use the Output Trim for a Stage unless it is absolutely necessary. Test burner operation and modulation
output matching after adjusting the Qutput Trim.
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CONFIGURATION

Button: MENU/<Maintenance>/<Configuration>

«  This menu option provides a consolidated view of the Startup settings the Temp-Tracker
mod+ has been set fo.

«  Additional stage settings will be available by selecting the NEXT option.

DISPLAY

The Temp-Tracker mod+ display layout provides a variety of

information that gives an immediate picture of the operation

status. The display shows four boilers at a time. The two middle
buttons scrolls the screen to view additional boilers. Moreover,
all the information is brightly displayed. It can be viewed in
brightly or dimly lit rooms.

«  The buttons' functionality changes based on the screen and
menu level your in. The buttons' functionality are displayed
on a dark background on the screen bottom line.

«  Horizontal arrows are to scroll through the available stages.

«  Vertical arrows are to scroll through the menu functions
when in menus or to change values of settings when in its
specific screen.

Cutdoor Temp System Temp

Message Display Line

Boilers and their
Modulation Status

- Button functions
_— Button

DISPLAY BOILER MODULATION STATUS
The Temp-Tracker mod+ boiler modulation status gives immediate access to each boiler status. The following list show all possible

boiler status;

L Boiler is off due to no call for beat.

« 97% Boiler is modulating at the indicated percentage.

« ON Boiler Stage Mode is set to ON and boiler is firing at 100% (boiler is in bypass).

= QFF Boiler Stage Mode is set to OFF and boiler stage is unavailable or boiler does not exist.
+ m9%5% Boiler Stage Mode is set to Manual and set to the specified percent.

« h50% Boiler is in post purge for 30 seconds.

. B Boiler on Extension panel is communicating back to the Temp-Tracker mod+..
DISPLAY MESSAGES

The Temp-Tracker mod+ normal display layout reserved the second line for message indications. The following is a list of the most
common Message Display Line information:

= Summer The control is sef to Summer. No heat is active.
e Shutdown Active The Shutdown Terminals are Shorted. No boilers will be active.
«  DHWCall (171°F) There is a DHW (Domestic Hot Water) call. The Temp-Tracker mod+ will Raise system Set Point

to the indicated temperature. DHW increases calculated temperature to 200°F or Max Water
Temperature, whichever is lower,

+  Purge Delay: 23 The current boiler is in purge cycle and the remaining purge time in seconds is 23.

«  Holding Until 150°F The Lead boiler is in Last Stage Hold. This example shows that the lead stage will turn off when
system temperature reaches [50°F.

«  System Run-On: 46 The System relay is ON for the Systern Run-On Delay. This example shows that it will remain in

System Run-On for an additional 46 seconds before turning off.
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BOILER STAGE SETTINGS
Button: STAGE/

The Maintenance menu gives access to sensor and outputs trimming and Soft-Off. In
addition, you'll have access to view the Startup configuration settings.

= Inmost installations, all active Boiler adjustments are the same, but each can be
configured differently if desired.
«  Ifthe Boilers are not set up properly, the Temp-Tracker mod+ operation may appear to

be erratic. A CAUTION

»  When STAGE button is depressed, the Boiler A Settings menu will be shown. Remember to set the Mode for

¢ Make all the appropriate settings for Boiler A (See below). each stage. For Stages that

+  Afier completing all the settings for Boiler A (See below), you have the option of do not have a boiler, contractor
copying these settings to all other Boilers. Everything but the Mode -- Auto/Standby/ must change their Mode to
Manual/Off/On -~ will be copied. OFF. Otherwise the Temp-

*  Then select the Next Stage option from the menu to bring up the Boiler B Settings menu | Tracker mod+ will include them
and make all the settings. Continue untii all Boilers have been set. in the modulation calculation

«  Ifa Temp-Tracker mod+ Extension is connected to the Temp-Tracker mod+, scrolling and rotation. That might
through stages using the Next and Prev Stage menu options will scroll through the have dire effects on system
Temp-Tracker mod+ Extension stages as well, response.

A CAUTION

To be able to change the Temp-Tracker mod+ settings the Program/Run Switch
must be set to Program. The switch is located under the Enclosure Wiring Cover
for security. The Enclosure Wiring Cover can be securely closed using a Jock.

MODE

Auto, Standby, Manual, Off, On Default: Auto

Button: STAGE/Mode

*  The Temp-Tracker mod+ only controls the modulation of Boilers set to Auto or (after
a delay) those set to Standby. None of the other settings is recommended for output
Boilers connected to active units.

*  Any Boiler without an active unit connected must be set to Off.

«  The following list describes the MODE options:

Auto - The Temp-Tracker mod+ will control the Boiler’s operation to maintain the desired Set Point. Only Boilers set to Auto
can be Lead Boilers.

Standby Standby Boilers can only be activated when all Boilers in Auto have been at 100% modulation for a selectable period of
time. Standby is generally used when you want a specific boiler to be available in extreme load conditions, Note that a
Standby Boiler Cannot be a Lead Boiler.

Manual The Manual Mode should only be used when testing a Boiler. Manual overrides the System Prove input. The exact
percent of modulation for a Boiler can be set with the Manual mode. Once selected, the unit will immediately turn on and
modulate to the selected percentage.

Off Any output Boiler A through D not connected to a physical unit should be set to Off. The Off Mode can also be used to
disable units that are being serviced.

On The On Mode should only be used when testing a Boiler. The On Mode overrides the SYSTEM PROVE iaput. Once set to
On the Boiler will immediately start firing and modulate to 100%.



COPY SETTINGS - BOILER A ONLY
Button: STAGE/Copy Seftings

®

Temp-Tracker mod+ & Temp-Tracker mod+ Extension Installation Manual

If all the active Boilers will have the same Ignition Start Point and Modulation Point,
they can be set for Boiler A and then copied to the other Boilers.
It is still required to select the Mode for all other Boilers. The Mode will not be copied.

4 IMPORTANT
The Mode MUST be set for each Boiler. The Copy Settings
command will not set the Mode for Boilers B, C, and D. Only
Ignition % and Modulation Start % are copied.
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TROUBLESHOOTING

TEMPERATURE INPUTS

Display shows Sensor OPEN
Check the sensor is connected and the wires are continuous to the Temp-Tracker mod+.
Finally follow the procedure for Incorrect Temperature Display.

Display shows Sensor SHORT
The Temp-Tracker mod+ sees a short across the input terminals. Remove the wires from
either the SYSTEM TEMP or OUT TEMP terminals (whichever is reading SHORT). The
display should change to read OPEN, If it doesn’t, the Temp-Tracker mod+ may be damaged.

Display shows an Incorrect Temperature Display
Remove the wires from either the SYSTEM TEMP or QUT TEMP terminals (whichever
is reading incorrectly). The display should change to read OPEN. If it doesn’t, the Temp-
Tracker mod+ may be damaged. Take an ohm reading across the detached sensor wires. The
ohmo reading should correspond to the side chart. If it doesn’t, the sensor may be damaged.

CONTROL OPERATION

No Heat
*  {Check Diagram on next page)

Too Much Heat

Check if the control has any of the following:

*  Domestic Hot Water call - The Temp-Tracker mod+ will raise the temperature of the system
to either 200°F or Maximum Water Temperature on a DHW call, connected to terminals 29 and
30. Check to see if there is a call for DHW and the length of time it lasts.

*  Reset Ratio and Offset - If excessive heat occurs only in certain weather, adjust the Reset
Ratio and Offset (See Understanding Operating Concept). If excessive heat occurs year round,
reduce the Offset.

*  Boiler Mode Settings - The Temp-Tracker mod+ will only modulate boilers their mode is set
to Auto or Standby. Check to if any boiler stage is set to Manual or On,

¢ Control Settings - The Last Stage Hold will allow only the Lead boiler to stay on for an
additional number of degrees. If the setting is too high, and only the Lead boiler is on, the
system can over heat. Reduce the Last Stage Hold setting,

Too Little Heat

Check if the control has any of the following:

*  Reset Ratio and Offset - If reduced heat occurs only in certain weather, adjust the Reset
Ratio and Offset (See Understanding Operating Concept). If reduced heat occurs year round,
increase the Offset.

¢ Setback and Day/Night Schedule - If reduced heat occurs only during specific hours, check
the Day/Night Schedule and the Setback values. Either reduce the Setback setting or change
the Day and Night Schedules.

= Boiler Mode Settings - The Temp-Tracker mod+ will only modulate boilers their mode is set to Auto or Standby. Check to if any

boiler stage is set to Manual, Off, or Standby.

Boilers are Short-Cycling
«  Lag Delay - Increase the Lag Delay only if all boilers tend to short-cycle.
¢ Last Stage Hold - Increase the Last Stage Hold only if the lead boiler tends to short-cycle.

System is Overshooting or Undershooting
*  Gain - If the system is overshooting reduce the Gain,
+  Gain - If the system is undershooting increase the Gain.

Temperature Sensor Chart

-30 17720
20 82823
-10 59076
o | azee3
10 31215
20 23089
25 19939
< 17284
35 14985
40 | 13040
45 11374
50 9944
55 8714
60 7653
70 5941
80 4549
90 3667

0 | 2o
110 2332
w0 | we |
130 1524
140 1243
150 1021
180 842
170 699
180 583
190 489
200 412
210 349
220 207
230 253
240 217
250 187
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TROUBLESHOOT -

Does the condrol have
power?

YES

NO —

NO HEAT

Tum control power
ON.

Is the conirol in

SUMMER mode? YES—p»

Select WINTER from
the Season menu,

NO

is the SYSTEM
Relay AND any of the
Boiler Output Relay
lights ON?

YES

Does the
Output relays that are
ON have continuity?

NO NO
¥
The control is in DHW
Priotity and is & NO Is the SYSTEM Relay Contact Factory for
providing all output to light ON? controt troubleshoot.
domestic water,
YES
is the control
Check SHUTDOWN or & VES display indicates a
PROVE signal source. SHUTDOWN or PROVE
status?

NO

Is any of the
System or Quidoor
ensors Short or Open?

is the Qutdoor
sensor reading above
the Qutdoor Cutoff
setting?

YES YES
h 4 ¥
Either change the
Outdoor Cutoff setting
Replace the faulty or wait for the
Sensor, Qutdoor temperature
fo drop below that
setling.

YESk

Check the wiring
from control to the
boilers and the
pump.

Check plumbing for
heat distribution.

NO ff

Check contral heat
settings for proper
heating Reset Ratio or
Set Point.
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MULTIPLE MODULATING BOILERS
DIRECT HEATING PIPING DIAGRAM

120VAC

System !
SenSQr ; ........................................ L T R E e R LT P

System:

The Temp Tracker provides 4 Raypak modulating boilers using a 4 - 20mA modulating signal. The boilers are piped in
Reverse Retumn on the primary loop. The System output is controlling the System Pump.

Raypak is aware that each installation is unique. Thus, Raypak is not responsible for any instailation related to any

electrical or plumbing diagram generated by Raypak. The provided illustrations are to demonstrate Raypak's control
operating concept only.
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MULTIPLE MODULATING BOILERS
DIRECT HEATING WIRING DIAGRAM
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MULTIPLE MODULATING BOILERS
HEATING WITH BUFFER TANK PIPING DIAGRAM

Outdoor
Sensor

120VAC

System:
The Temp Tracker provides 4 Raypak modulating boilers using a 4 - 20mA modulating signal. The System oufput relay is
controlling a the Primary System Pump.

Raypak is aware that each installation is unique. Thus, Raypak is not responsible for any installation related to any
electrical or plumbing diagram generated by Raypak. The provided illustrations are to demonstrate Raypak’s control
operating concept only.
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MULTIPLE MODULATING BOILERS
HEATING WITH BUFFER TANK WIRING DIAGRAM
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SPecifications
Vo

tage Input: . . . L e 120 VAC 60 Hz
Power Consumption: . . .. .. .. .. 12 VA Max
Operating Temperature: . . . ... ... ... ... 20°F to 120°F
Operating Humidity: . . . . ... 20% to 80%
Dimensions: . . .. .. ... . I"Wx9"Hx3%"D
Weight: . . e 2.5 pounds

Temp-Tracker mod+ Specifications

Lead Stage Rotation: . . . .. ... ... .. ... .. ... ..... Time ( 1 to 1440 Hours (60 days)), Manual, Last-On
Pump OQutput: . . .. ... e ()N.O.S.PS.T
Boiler Modes: . . . . . . .. Auto, Manual, Standby, On, Off
Standby Time: . . .. .. . .. | to 60 minutes
Modulating Output Types: . . .. ... .. ... ... ... .. ... ... ... (4) 4-20mA, 0-5V, 0-10V, 1-5V. 2-10V
Qutput Relay Ratings: . . . . ... .. (5) 1 Amp inductive, 6Amp resistive at 120 VAC 60 Hz, 15A total for all circuits

Add-On Temp-Tracker mod+ Extension Panels: . . up to two Temp-Tracker mod+ Extension Panels using RS485
Ignition Point %:

Modulation Start Point Y%: . . . .. . .. 75%
Modulation Mode: . .. .. . Parallel
Temperature Display: . .. ... ... . ... Fahrenheit or Celsius.
Display: .. .. .. .. Graphical Alphanumeric (7 rows x 21 char. each)
LED: .. e (1) System Output relay, (4) Boiler Qutput relays
Sensor Ramges: . . . . ... ... ... .. ... ... ... ... Outdoor temperature sensor - minus 35°F to 250°F

Heating system sensor - minus 35°F to 250°F
Outdoor Cutoff Range: . . . . . . . . .. ... ... ... .. ... .. ... 20°F to 100°F, ON and OFF
ResetRatioRange: . . . . . . . . . .. ........... (1.00 : 4.00) to (4.00 : 1.00) (Outdoor : System Water)
Offset Adjustment: . . . .. ... . ... . ... minus -40°F to plus 40°F
Minimum Water Temperature: . . . . . . . . . . . ... e 70°F to 170°F
Maximum Water Temperature: . . . . . . . . ... ... e 90°F to 240°F
Set Point Temperature Range: . . . . . . . . . .. .. ... ... 70°F to 250°F
EMS Temperature Range: . . . . . . . . . . . .. 70°F to 240°F
Domestic Hot Water: . . . . ... .. . .. .. .. .. with Priority or without Priority
Pump Run-On: . . ... . 10 to 360 minutes
Purge Delay: . . .. . . 1.0 to 10.0 minutes
LagDelay: . . . . ... 0 to 60 minutes
LastStage Hold: . . . . . ... .. . 0 to 30°F
Schedules: . . ... ... ... .. ... .. ... ... . ... ... ... (1) Day and (1) Night (Setback) settings per day
Night Setback: . . .. . .. .. . 0°F to 75°F
Power Backup: . . .. . Lithium coin battery, 100 days minimum 5 year replacement (Maintains Clock in power outages).
ExternalInputs: . .. .. .. ... .. .. ... .. ..., . ... Shutdown Input, and Prove Input. (Dry Contacts Only)
Season: . . .. Winter and Summer.

Temp-Tracker mod+ Extension Specifications

(Each Temp-Tracker mod+ Extension can add up to (6) additional modulating boilers. A maximum of two Temp-Tracker
mod-+ Extensions can be added to a single Temp-Tracker mod+.)

Extension Numbering: . . . . . . . . . . e Toggle Switch A or B
Boiler Outputs: . . . .. . . . e (6) N.O.S.PS.T.
Modulating Qutput Types: . . . . . . . . . .. . . e (6) 4-20mA, 0-5V, 0-10V, 1-5V, 2-10V
Output Relay Ratings: . . . .. ... ... .. I Amp inductive, 6Amp resistive at 120 VAC 60 Hz, 15A total for all circuits

Connection to Temp-Tracker mod+ and another extension: Two RS485 connections using 6 wire phone cable (Cable is provided)

Raypak, Inc. Raypak Canada Li
2151E Ave 2805 Slough St
Ontario, Cana




This manual should be maintained in legible condition and kept adjacent to the heater or in another safe place

for future reference.

Catalog No: 1000.57F Effective: 06-19-08 Replaces: 03-14-08 P/N 241275 Rev. 7



Rev. 7 reflects the following: Changes to: Fig. 12 on page 10 and paragraph one of the Mounting the Control Box sectlion
on page 20; the deletion of: the Indoor and Qutdoor Installations section on page 20.
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WARNINGS

Pay Attention to These Terms

DANGER:

indicates the presence of immediate hazards which will cause severe person-
al injury, death or substantial property damage if ignored.

indicates the presence of hazards or unsafe practices which could cause
WARNING: o . g
severe personal injury, death or substantial property damage if ignored.

CAUTION:

Indicates the presence of hazards or unsafe practices which could cause
minor personal injury or product or property damage if ignored.

NOTE:

indicates special instructions on installation, operation, or maintenance which
are important but not related to personal injury hazards.

NOTE: Minimum 18 AWG, 105°C, stranded wire
must be used for all low voltage (less than 30 volts)
external connections to the unit. Solid conductors
should not be used because they can cause exces-
sive tension on contact points. Install conduit as
appropriate. All high voltage wires must be the same
size (105°C, stranded wire) as the ones on the unit
or larger.

NOTE: Piping diagrams in this manual are not
intended to replace an engineered piping system.

NOTE: Consult the factory for units with a 30 pound
pressure relief valve (PRV).




GENERAL SAFETY

To meet commercial hot water use needs, the high
limit safety control on this water heater is adjustable up
to 210°F. However, water temperatures over 125°F
can cause instant severe burns or death from scalds.
When supplying general purpose hot walter, the rec-
ommended initial setting for the temperature control is
125°F.

Safety and energy conservation are factors to be con-
sidered when setting the water temperature on the
thermostat. The most energy-efficient operation will
result when the temperature setting is the lowest that
satisfies the needs of the application.

Water temperature over 125°F can cause instant
severe burns or death from scalds. Children, disabled
and elderly are at highest risk of being scalded.

»  Feel water before bathing or showering.
»  Temperature limiting valves are available.

NOTE: When this water heater is supplying general
purpose hot water for use by individuals, a thermo-
statically controlled mixing valve for reducing point of
use water temperature is recommended to reduce
the risk of scald injury. Contact a licensed plumber or

the local plumbing authority for further information.

Maximum water temperatures occur just after the
heater’s burner(s) have shut off. To determine the
water temperature being delivered, turn on a hot water
faucet and place a thermometer in the hot water
stream and read the thermometer.

4 ™

/\ DANGER

Water temperature over 125°F can
causeinstantsevere hurns ordeath
from scalds.

Children, disabled, and elderly are
at highest risk of being scalded.

See instruction manual before set-
ting temperature at water heater.

Feel water before bathing or show-
ering.

Temperature limiting valves are

available, see manual.
\.. S

Time/Temperature
Relationships in Scalds

The following chart details the relationship of water
temperature and time with regard to scald injury and
may be used as a guide in determining the safest
water temperature for your applications.

Water Time to Produce
Temp. Serious Burn
120°F More than 5 minutes
125°F 1-1/2 10 2 minutes
130°F About 30 seconds
135°F About 10 seconds
140°F Less than 5 seconds
145°F Less than 3 seconds
150°F About 1-1/2 seconds
155°F About 1 second

Table courtesy of The Shriners Bum Institute

Table A: Time fo Produce Serious Burn




COLD WATER START

Before beginning the installation, it's important to first
inspect the system and determine what materials you
will need. Some parts are included with the controller
while others you will need to provide.

1 Control Box

1 Temperature Sensor

1 Valve assembly with actuator (Shipped separately)
Wiring and mounting hardware (Provided by installer)

Installation

Check the Power Source

ckﬁ?-iﬁﬁ: Do not use for 5wimmihg‘ pool applica-
tions ; By s

[WARNING: Using a multi-meter, check the follow- |
ing voltages at the circuit breaker panel prior to con-
necting any equipment. Make sure proper polarity is

followed and house ground is proven.

g

BLACK | cimrcuit

BREAKER

WHITE

GREEN

GROUND

A B C

Fig. 1: Wiring Connections
Check the power source:

AC = 108 VAC Minimum, 132 VAC MAX
AB = 108 VAC Minimum, 132 VAC MAX

BC = <1 VAC Maximum

Mounting the Control Box

The control box should be mounted on the side of the
heater to which the system piping and valve assembly
are to be attached as shown in Fig. 3~7. The controller
should be mounted so as fo provide maximum support

Fig. 2: Muiti-meter

by using the mounting holes provided on the base of
the controller to the side center brace on the heater.
On MVB and Hi Delta models, locating dimples are
provided for ease of drilling the mounting holes. You
will need to drill mounting holes through the heater
side panel for the routing of wiring and the sensor.

installing the Temperature
Sensor

Avoid routing wiring on or near other electrical wires,
conduit, motors, spark igniters or other sources of
high, intermittent voltage or current. The sensor should
be placed in the dry well on the inlet header. Ensure it
is installed using thermo-paste (field supplied) and that
it is held firmly at the bottom of the well.

Connecting the Valve
Assembly

Connect valve assembly “T CONNECTION “ into the
piping with the actuator input wiring facing the heater
side panel. Route wiring fo the control thru the bottom
panel knockouts to TB2. Refer o the wiring diagram
provided on the inside of control cover assembly.

HOTE: Four knockouts are located on the botiom
of the control for ease of installation.
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Fig. 7: Component Locations—MVEB

CAUTION: Install the foil-faced insulation on the
inside of the rear panel of MVB heaters as indicaled

to atlach the insulation. Ensure that the foil faces the
heat exchanger assembly. Failure to install this insu-
fation as directed can cause overheating of the com-

in Fig. 7. Use spray adhesive or high temp foil tape |

ponents and may void the warranty on the control.

Connecting Power to the
Controller

Supply power from the 120 VAC power input from the
heater to the controller power inputs Terminal Block
(TB1). This is accomplished by connecting wiring from
the control box to the heater TB1 board 120 VAC
power input connections. Refer to wiring diagrams.

Reset Switch®

*The reset switch may be located on the front control panel on some
MVB models.

Fig. 8: Location of TB1 in Control Box

Connecting Boiler to Cold Water
Start

Installer to provide five 18AWG stranded wires
between boiler and terminal block. Wiring to be run in
separate conduit from line voltage to ensure proper
operation. Refer to the diagram on page 14 for con-
nection points depending on Raypak product being
used.

Operation

Verify the following upon a CALL FOR HEAT signal
from the heater:

1. CALL FOR HEAT LED on PCB illuminates GREEN.

2. START UP MODE LED on PCB ifluminates YEL-
LOW. Before 7 minutes it should go out if boiler
inlet temperature is approaching the set point tem-
perature.

3. The “ACTUATOR” should be in the fully open posi-
tion or move to the fully open position If not already
there. (Actuator at the fully CCW position)

4. Before 7 minutes time has elapsed if the control is
operating properly the “START UP MODE" LED
should go out. The inlet water temperature shouid
be stable at a temperature between 105° F and
120° F (Normally set to 110° F) corresponding to
the Set Point Pot setfing on the PCB. The actuator
should have stopped moving.




Fig. 9: Control PCB

NOTE: The minimum return water temperature to
the heater to prevent condensate is 105°F on stan-
dard heaters and 120°F on 87% efficiency heaters.
Ensure that during operation the Set Point Pot is
adjusted properly.

NOTE: If a "DIP” switch is provided on the control
PCB, verify that the switch settings are correct: 1 =
OFF, 2 = ON, 3 = OFF.

Cold Start Sequence of
Operation

120VAC to heater sends 120VAC to Cold Start
control on terminal block 1.

2. 120/24VAC transformer and 120VAC-12VDC con-
verier are powered.

3. 120/24VAC transformer outputs 24VAC fo pin 2 of
terminal block 2

4. 24VAC leaves pin 2 of terminal block 2 and goes
to the modulating three way valve on the 20-
30VAC lead, and to the NO contacts of the SPST
relay located in the cold start control panel.

5. 120VAC-12VDC converter outputs 12VDC to the
common terminal of the reset switch, located on
the bottom of the cold start control panel.

1.

12.

13.

14.

15.

16.

17.

The 12VDC signal crosses over the reset switch
and goes to Pin FS on cold start circuit board.

Cold start control remains on standby until a Call
for heat occurs at heater.

The heater outputs 24VAC to terminal 4 of termi-
nal block 3 located in Cold Start controller.

Terminal 4 of TB 3 sends 24VAC fo the coil of the
SPST relay located in the cold start control panel.

. The SPST relay coll is energized and closes the

contacts allowing 24VAC to energize the CFH pin
on the cold start circuit board.

a) A two second delay occurs from the CFH sig-
nal waiting to send power from terminal MC of
the cold start circuit board.

24 VAC is sent from terminal 2 of terminal block 3
to the NO contacts of the DPST relay located in
the cold start control panel,

After the two second delay on the cold start circuit
board, pin MC outputs a 24 VAC signal to the coil
of the DPST relay located in the cold start control
panel.

The DPST relay coil energizes and closes the NO
contacts.

Once the NO contacts of the DPST close, the
heater 24 VAC is sent back to the heater to com-
plete the circuit (pin 3 of terminal block 3) and the
interlock circuit (pin 1 & 2 of terminal block 3)
allowing the heater to fire.

Pin FR on the TVC board outputs 10VDC to the
modulating three way valve actuator to drive it fully
open for two-minutes wailing for the heater to
reach full fire.

After the two-minute delay the 10VDC output sig-
nal from pin FR reduces to approximately 8VDC.

The output signal continues to vary depending on
the heater inlet temperature.

The heater will lockout and shut down if the set point
on the inlet temperature is not achieved within seven-
minutes from a call for heat.

The DIP switches on the 3-way valve actuator must be
set as indicated in the Fig. 10.




1T

DIP SWITCH SETTINGS DIRECTACTING, ON INCREASING SIGNAL
FOR 3-WAY ACTUATOR
CAL
2-10 2-10
0-10 0-10
SWITCH MUST BE IN THIS POSITION

TURN CLOCKWISE TO FURTHEST STOPR

Fig. 10: Set Dip Switch Settings — Delta Actuator

CPERATING
ROTATION
DIRECTION

O
~—

Fig. 11: Delta Actuator — Actuator Shown in Full
System Filow Position

CAUTION: Delta actuator requires a weatherproof
cover for outdoor installations.

~

cwW 2-10v

>
CCW 0~10V

- —

/

Ve
-~

/-—- CONDUIT CONNECTION

CCW 2-10V

N 3
7~-—.-¢'
[

\

S0

re
N e
\— LOCK RELEASE

ACTUATOR TAIL
Fig. 12: Elodrive Actuator — Rotation Knob Setting

ROTATION
ADJUSTMENT
KNOB

Fig. 13: Elodrive Actuator — Actuator Shown in Full
System Flow Position

NOTE: Elodrive actuator is Nema 4 rated.

Troubleshooting

Check your power source using a Volt-Ohm meter;
check the following voltages at TB1 terminal block:

TB1-1 to TB1-2
Maximum

TB1-1 to TB1-3
Maximum

TB1-2 to TB1-3 = Must be less than .6 VAC

il

108 VAC Minimum, 132 VAC

il

108 VAC Minimum, 132 VAC

IF CALL FOR HEAT LED does not illuminate when the
heater has a CFH signal, check for 24VAC between
pins 4 and 5 of TB3 on the cold start control. If voltage
is present, check wiring using the wiring diagram. if
voltage is not present, the problem exists in the heater.

IF VALVE DOES NOT MOVE; Check for voltage out at
TB2-1: Should be a 1VDC to 10VDC output to the
actuator valve. If no voltage is present, check for voit-
age at pin FS on the control board, there should be a
12VDC signal. If the 12VDC signal is not present, ver-
ify that the converter is wired correctly using the wiring
diagram.

IF INLET TEMP ERROR is ilfluminated: The set point
temperature has not been reached within the 7 minute
fime period.

Push the Reset Swilch (see Fig. 8) or remove
power and watch for proper operation.

*
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« Check pump sizing and valve/piping sizing and cor-
rect as necessary.

IF SENSOR OUT OF RANGE LED is illuminated: The
sensor may have a short or open circuit.

« Push the Reset Switch (see Fig. 8) or remove
power and watch for proper operation.

* Replace sensor.
« Check wiring using wiring diagram.

Mounting the Actuator to the
Valve

When mounting the actuator to the valve, ensure that
the valve stem is oriented with the machined flat notch
positioned in parallel with the “A” and "AB” ports as
shown in Fig. 14.

-
i
i
[
1
t
[

G

Flat Notch

Fig. 14: Orient Notch Parallel with “A” and “AB” Ports

Actuator to Valve QOrientation

install the actuator so that the tail is pointing downward
as shown in Fig. 15. You may also install it horizontal-
ly, however, DO NOT mount it so that the fail s
pointing up as shown in Fig. 16. Doing so will allow
water and debris to collect in the cup where the wiring
exits the actuator potentially causing damage.

Fig. 15: Recommended Orientation of Actuator

Fig. 16: Incorrect Orientation of Actuator
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Cold Water Start Troubleshooting Guide

Dogs TR -of cold start

contralier have 120 NO Verify 120VAC 3t separate
Step 1 VAC? circuit breaker and correct,
L_ N is there a Call For
YES Hea! at the heater?
r YES — L NO ————DCHeme&r is in standby msde)
Step 2 Are the 120/24VAG R Correct wiring to
P transformer and 120VAC- NO match wiring d‘»ggram
12VDC inverter in the cold
start controlier powered?
YES
* Replace 120VAC12VDC
p _J’“‘"’ inverer o omeet witing, ‘__]
Step 3 Does the cold start 12VDC inverter NO
autpul 12VDC (o the reset switch NO
and to commonb pin FS of the cold YES il Does the rasel switch send
start circult board? 12VD0 to ermingt FS on the
\, YES = cold start circui! board?
Does the cold start 12024VAC
Step 4 transformer output 24VAC to pin NO Replace transformer or
2 of TB2 and the valve actuator? » correct the wiring
\,
YES s 24VAC present at CFH Check and verify 28VAC between pin 4 and 5
L » terminal on cold start oiroult NO - of TES in cold start cantrofer and corect
Step 5 board? : . . _
{—— YES  meemememceesmered - v - . "
Call our Technical Service Department
Does cold start DPDT 1-800-847-2975 Ouiside Califormia
Step 8 relay coll receive 24VAC NO —>l Replace circult board ] 1-800-827.2975 Inside California
P from MC on circuit board? : i
' L
Y:s Y’%S YES
{ Is sensor fesistance correct? ]
#ire the terminals 1.4 of TB3 -
Step 7 connected to N.O. contacts of NO *{ Correct wiring l ] \
]
i DPOT relay? NO
Yés Correct settings or valve
v I Replace sensoy orientation
Are terminals 1-4 of TB3 +
correctly connected back » ” NO
Step 8 10 the heater? NO i
) Verify actuator is set 1o reverse aciing
! r—————-——b' and three-way valve Is not inglalled
YES VES { backwards.
\ | l eteseeresnsseseshensaseasrnsnsnee,
is the aciuator modulating afier I the heater ripping the high P 278212 valve must ¢
PPy mim:tea@?é 9 f~— YES o~ iimg’? 9 4 YES : rotate CW on decreasing 0- &
: 10VDC signal. 4" valve will ¢
Step 9 l 1 : rotate CCW. :
+ b { The unitis okay
NO
ls 0-10VDC present at NO ’{ Replace cold start circuit board ]
Step 10 connection FR of cold start NO
R cirguit board? is system water
) - ____J temperature
Does cold start ciroult board lock-out on helow 32°F7

L_""YES"""‘—'”

“Sensor out of Range™?
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Wiring Diagrams—Cold Water Start

MULTI~BOILER
INTERFACE
(SEE PAGE 19)

SINGLE
HEATER
INTERFACE
(SEE PAGE 15)

COLD START CONTROL ASSEMBLY

o
s
E

=

000000000

b B4 1 COMMON
L YBL-————; proee R ed P 20330 VAC
¥ Bl e H
P Ser e NG e Y e Yoo QY] 3 010 INPUT
L T &
b Q et 4 N/A
% orw A GY - .
e e S WABL DELTA
¢}
—— 0~ ACTUATOR
Bt
SENSOR
SENSOR e~ R ROUTE LEADS
SENSOR 1T R THRU CABINET
] Yo% oy 1O INLET HEADER
12VDC COMMON  FC 5 B2
12VC SUPPLY FS R Y N g
0-10VDC QUTPUT FR GY >1< 1 b——BK-—1 1 COMMON
St
SC o }M >%< ] pre Rt 2020430 VAC
f >S< 1 beBl~—4 3 0~10 INPUT
i 4 ] G 4 N/A
; 1 %‘ 1’
= b3 ELODRIVE
24N GND | ;
8g992g8g9 2 gm»—_-ﬂém | ACTUATOR
e VTSI — . LOCATED AT HEATER
B ] BYPASS PIPING
BK SINGLE~POINT
¢ R GROUND
RESET
SWITCH
i&« ------ R
— BK /W
B e e L I |
W

HOT (L)

120VAC ooy (2

POWER
GROUND:

INPUT CABLE
120 VAG

——.—.—ﬁ_——.— BK e ol
. BK ki et ’WJ

CONVERTER
120VAC/12VRC

12 VOC
QUTPUT CABLE

— KEY 3
s 120VAC
-------- 24VAC

BK—-BLACK
BR-BROWN
Bl.~BLUE
G~GREEN
Q~ORANGE
R~RED

V- VIOLET
W WHITE
Y- YELLOW
GY~GRAY

14



HEATER INTERFACE WIRING

MVB (503—2004)

(LOCATED IN HEATER CONTROL BOX)

-

= 0202 OO 0= 020

S’YNSIEM/ DR 24v 24‘4R INTERX.OG(/ ENABLE/ | 0—10\‘&0
CHS/CWR
SENSOR CONTACTS / H LOUVER S d INPUT
o] GO0 | ooy

BEBB

BBB

Y

b O

NOTE: For wiring of MVB Lot IV
units bullt prior to 01,/21/08,
consult the Raypok service dept.

o/

Y/BL 4

OO

OR MULTIPLE

C¥S CONTROL

* 2} BOWLER INTERFACE
i
.

HI DELTA (302-2342)

} souip sTaTE
ECONOMASTER
DEVICE
(PUMP DELAY)

Y/BL ’o CWS CONTROL

ECONOMASTER
a7

J8
INTERLOCK

a3y o muLeLe
O—g-{2)} BOLER INTERFACE

~~~~~~~ o/w-A-(7

CPW BOARD

RAYTHERM

(SOME COMPONENTS REMOVED FOR CLARITY)

SOUID STATE
ECONOCMASTER
DEWICE

IGNITION
MODULE

SAFETY CIRCUIT

v omear 1,

S — ;

GAS

FLOW

O/

CWS CONTROL
OR MULTIPLE
BOWER INTERFACE
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COLD WATER START—
MULTIPLE BOILER

(Maximum 4 boilers)

Materials Included

Cold Start Control Box

Muiti-Boiler Interlock Box

Water Sensor & Well

3-way Diverting Valve assembly with Actuator

[PV N S

MNOTE: Flanges, bolts and gaskets for flanged
valves supplied by others.

Installation

Mounting the Control Boxes

Cold Start Control and Multi-Boiler Interfock should be
mounted in such a manner as to allow for easy access
for wiring of the boiler interlock connections.

installing the Temperature Sensor

Temperature sensor {o be installed in a drywell with
thermo-paste at the location indicated in the diagram
on page 18 to ensure proper operation of the control
system. Installer must ensure the drywell extends at
least 2 inches into the water flow path. Sensor wiring
must be run in separate conduit from line voltage and
should be a minimum of 18 AWG shielded cable. Refer
to diagram on page 19 for wiring information.

installing the 3-way Valve

install 3-way diverting valve into common boiler piping
manifold as shown in the diagram on page 18. Boiler
common outlets {o be connected at port AB. Discharge
to system from port A with bypass port being port B.
Common pipe sizing may be larger than 3-way valve
port connections requiring the use of increasers for
installation (see Table B for valve sizing). It is recom-
mended that 3-way valve be installed as near the main
system piping as is feasible. Route control wiring in
separate conduit fo the Cold Water Start control box
and wire as shown in the diagram on page 19.

Connecting Power to the Controller

installer to provide a dedicated 120V circuit with local
disconnect to the Cold Water Start Control. Refer to
wiring Fig 8 on page 8 for detailed instruction.

Connecting Cold Water Start to
Muliti-Boiler Interlock Box

installer to provide four 18AWG stranded wires
between pins 7-10 on the Cold Start Control and 7-10
on the Multi-Boiler Interlock as shown in the diagram
on page 19. Do not use solid core wire when wiring
any portion of the Cold Start Multi-Boiler system.

Connecting Boiler to Cold Water
Start Multi-Boiler Interlock

installer to provide five 18AWG stranded wires
between each boiler and Multi-Boiler interlock box.
Wiring to be run in separate conduit from line voltage
to ensure proper operation. Refer to the diagram on
page 19 for connection points depending on Raypak
product being used.

Flow Valve
TWroy | ‘she |Pwesue| ov | Rate |pressue |\ QTS| S
600-1000 2" NPT 2 57 70 351t 22 14.4 012228
1001-1800 | 2.5" NPT 2.5 74 100 421 30.2 16.8 012229
1801-2600 | 2.5" NPT 3 100 150 521 29.1 20.1 012230
2601-4000 | 4" FLG® 4 152 220 481t 30.5 229 012231
4001-6000 | 4" FLG* 4 254 330 391 305 203 012232
6001-8000 | 4" FLG* 6 327 440 421 30.5 225 012233

Standard boiler pump options offered by Raypak may NOT be appropriate for these applications.

*CAUTION: Approved for closed loop systems only.

Table B: Valve 8Sizing Chart
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4 inch Valve Orientation

The valve must be installed so that the combined boil-
er outlets enter through Port "AB" (See Fig 17). Port
"B" is the bypass port and port "A" is the return to the
system (port designations are cast into the stem of the
valve body). The valve body should be installed so that
the actuator input shaft is in the vertical or horizontal
position. The Actuator stem should never be hanging
downward.

The actuator, as shipped from the factory, is in the hor-
izontal position when the valve is installed as shown in

Fig 17. The actuator position can be changed to suit
job site conditions.

Under no circumstances should the actuator be posi-
tioned such that the electrical connection is pointing
upwards (see Fig. 16} as this can aliow for moisture or
debris to enter the actuator assembly and potentially
damage the actuator.

Once installed into the piping system, verify the valve
is positioned properly by referring to Fig. 17 and the
diagram on page 18.

FULL
UL B> OPERATING
SyeTEl \ J ROTATION
« & DIRECTION
FLOW o
= e
S|
AB | P (& A
Z \.

B

Fig. 17: Valve Orientation
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COLD WATER RUN
Purpose

The Cold Water Run system utilizes a variable-speed
pump to inject the proper amount of water from the
main system loop into the boiler to maintain the opti-
mum inlet temperature. This approach allows the full
capacity of the boller to be utilized to meet the system
load, while at the same time continuously maintaining
the optimum inlet water temperature to prevent con-
densation.

Typical Cold Water Run
Applications

Swimming pools.

Any system with steady state return water temper-
ature below 105°F.

CWR vs. CWS

Cold water start is for transient cold water opera-
tion.

Cold water run is for continuous operation below
106°F system return temperature.

Cold water start maintains design flow rate at sys-
tem design temperature but reduces boiler flow
rate during heavy bypass operation.

Cold water run maintains constant design flow rate
in the boiler.

Installation

Before beginning the installation, it's important to first
inspect the system and determine what materials you
will need. Some parts are included with the controller
while others you will need to provide.

installation Codes

Installations must be in accordance with local, state,
provincial, and national codes, laws, regulations and
ordinances. In the absence of local codes, installa-
tions must be in accordance with the latest editions of
the:

National Fuel Gas Code, ANSI Z223.1/NFPA 54
National Electrical Code, ANSINFPA 70

For Canada only: CAN/CGA B148.1 Installation
Code and CSAC22.1 CE.C. Part 1 and Part 2

L3
*

-

Mounting the Control Box

MOTE: The heater should not be located in an area
where possible water leakage will resulf in damage
to the area adjacent to the heater or to the structure.
When such locations cannot be avoided, it is rec-
ommended that a suitable drain pan, with adequate
drainage, be installed under the heater. The pan

must not restrict combustion air flow.

The control box should be mounted on the side of the
heater to which the system piping and pump assem-
blies are to be attached as shown in Fig. 3-7 on pages
7 & 8. The controller should be mounted so as to pro-
vide maximum support by using the mounting holes
provided on the base of the controller to the side cen-
ter brace on the heater. You will need to drill mounting
holes for #10 hardware and 3/4” conduit access holes
through the heater side panel for the routing of wiring
and the sensor.

CAUTION: Remote mounted controller must be
instalied within 25 feet of wire length to the heater.

20



Injector & Heater Pump Comparison

Heater Pump

Injector Pump

Heater
Model | Fiow | R | “rep |modemp.| P | Rise | Modetnp
302 32 16 2 12 13 40 1911-Y% hp
402 34 20 2 112 17 40 1911-% hp
502 42 20 23 1630/4.0 22 40 1911-% hp
652 55 20 4.1 1630/4.0 28 40 1911-Y hp
752 83 20 57 1630/4.2 32 40 1911-% hp
902 76 20 8.4 1630/4.2 38 40 1911-% hp
992 83 20 52 1630/4.7 42 40 1911-Y% hp
1262 107 20 9.6 1630/4.7 54 40 1911-%hp
1532 120 22 12.4 1632/5.6 62 42 1911-Y%hp
1802 120 25 13 1632/5.6 68 45 1911-%hp
2002 132 26 19 1634/6.1 74 46 1935-%hp
2072 132 27 19 1634/8.1 75 47 1935-%hp
2342 132 30 214 1634/6.1 80 50 1935-%hp
Table C: Injector and Heater Pump Specifications—Hi Delta
Heater Heater Pump injector Pump
Model | Fow | RLE | “Drep | wodel | FO% | Rise | wodernp
503 58 15 24 1611 29 30 1911-% hp
753 63 21 56 1611 44 30 1911-% hp
1003 87 20 8.2 1630 58 30 1911-% hp
1253 86 25 12.2 1630 73 30 1911-% hp
1503 100 28 18.5 1632 87 30 1911-% hp
1753 109 28 26 1634 102 30 1911-% hp
2003 116 30 36.2 1636 118 30 1935-% hp

Table D: Injector and Heater Pump Specifications—MVEB
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Heater Pump

Injector Pump

Heater
Model | Fow | RLE | “orep |modeiimp.| FO% | 'Rise | modernp
926/962 79 20 85 1630/4.7 50 32 1911-% hp
1083/1125 90 21 12.0 1630/4.7 50 37 1911-% hp
1178/1223 90 22 12.5 1630/4.7 60 33 1911-% hp
1287/1336 90 25 13.2 1630/4.7 60 37 1911-% hp
1414/1468 90 27 14.0 1632/5.65 60 40 1911-% hp
157171631 90 30 14.5 1632/5.65 60 45 1911-% hp
1758/1826 90 34 15.4 1632/5.65 60 50 1911-% hp
2100 172 20 11.0 1641/6.9 130 26 1935-%hp
2500 200 21 15.8 1641/6.9 130 32 1935-%hp
3001 200 25 16.7 1641/6.9 130 38 1935-%hp
3500 200 29 17.5 1641/6.9 130 44 1935-%hp
4001 200 33 18.7 1641/6.9 130 50 1935-%hp

Table E: injector and Heater Pump Specifications—Raytherm
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Check the Power Source

polarity is

CIRCUIT
BREAKER

GROUND

A B C
Fig. 18: Wiring Connections

Check the power source:
AC = 104 VAC Minimum, 126 VAC MAX

AB = 208 VAC Minimum, 252 VAC MAX
BC = 104 VAC Minimum, 126 VAC MAX

Fig. 19: Multi-meter

Injection Pump Cover
installation (Required for
Outdoor Installation Only)

Before Starting

1. Turn off power to the unit at the circuit breaker.

2. Turn off gas supply.

3. Shut off the water supply to the heater and, if nec-
essary, drain water from the system.

4. Allow heater to cool down before attempting work.

In order to install the pump cover, you will need to
rotate the pump body so that the electrical box is point-
ing downward, as outlined in the following steps:

1. Loosen and remove the eight (8) 9/16" wrench
bolts holding the pump body in place. See Fig. 20.

Fig. 20: Remove the eight bolts holding the pump body
in place

2. Remove the pump body then rotate it so that the
electrical box is pointing downward, ensuring not
to damage the seal. See Fig. 21, 22 and 23.

3. Insert and tighten all eight (8) wrench bolts, secur-
ing the pump body in place.

4. You will now be abie to install the pump cover. See
Fig. 24 and 25.
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Fig 23: Reposition the pump body so that the electrical
box points downward

Fig. 24: Place the cover on the pump

Fig. 22: Be sure not to damage the seal when removing
or replacing the pump body

Fig 25: Pump cover - angle view

24
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Operation

Run full system flow for two minutes.

Initiate PID pump controt to achieve target inlet
temperature by slowing injector pump.

Boiler AT will not increase during bypass operation.

if target temperature is not achieved after seven
minutes from “call for heat”, the system will shut
down.

Fig. 26: Control Board

Cold Run Sequence of
Operation

1.

Supply separate 220VAC, 1 @, 80 Hz power fo

Cold Run control.

Call for heat occurs at heater.

The heater outputs 24VAC to terminal 4 of termi-

nal block 3 located in Cold Run controlier.

Terminal 4 of TB 3 sends 24VAC to the coil of the

SPST relay located in the cold run control panel.

The SPST relay coil is energized and closes the

contacts allowing 24VAC from the Cold Run con-

trol transformer to be sent to the CFH terminal of
the Cold Run circuit board.

a) A two second delay ocours from the CFH sig-
nal waiting to send power from terminal MC of
the cold run circuit board.

24 VAC is sent from terminal 2 of terminal block 3

to the NO contacts of the DPST relay located in

the cold run control panel.

After the two second delay on the cold run circuit

board, pin MC outputs a 24 VAC signal to terminal

ALO of the Hitachi inverter.

10.

1.

12.

13.

14.

15.

16.

The ALO relay closes and outputs a 24 VAC signal
to the coil of the DP3T relay located in the cold run
control panel.

The DPST relay coil energizes and closes the NO
contacts.

Once the NO contacts of the DPST close, the
heater 24 VAC is sent back fo the heater to com-
plete the circuit (pin 3 of terminal block 3) and the
interlock circuit {pin 1 & 2 of terminal block 3)
allowing the heater to fire.

Pin SC of the cold run circuit board sends 24VAC
to Pin 1 (Forward) on Hitachi Inverter.

PCS terminal on Inverter outputs 12VDC signal to
the common terminal of the reset switch located
on the bottom of the cold run control panel.

The 12VDC signal crosses over the reset switch
and goes to Pin FS and fo pin 81 on cold run cir-
cuit board.

Pin FR on the TVC board outputs 10VDC to pin O
of the Inverter to drive injector pump at full speed
for two-minutes waiting for the heater to reach full
fire.

After the two-minute delay the 10VDC output sig-
nal from pin FR reduces to approximately 8VDC at
the inverter thus slowing the pump to approxi-
mately 50 Hz.

The output signal continues to vary depending on
the heater inlet temperature.

The heater will lockout and shut down if the set point
on the inlet temperature is not achieved within seven-
minutes from a call for heat.

The DIP switches on the Hitachi inverter must be set
as indicated on Fig. 27 below.

SR

oK opr PRG

Fig. 27: DIP Switch Settings
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Cold Water Run Troubleshooting Guide

Does TB1 of cold run
controlier have 230
VALY

Vanly 239\&'&{3 fom
Separate cirould bresker

NO i
Step 1

Is there a Call For
Heat at the heater?

F"—‘ YES NO -—————(H&amr is in standby mode )
is the 230VAC inverter in the Correct Wirin
Step 2 cald run controlier powered? | NO »

YES
Does the cold run inverter output 12VDC from PCS to the N Replace inverter or
Step 3 reset swiltch. Pin 81 and pin FS of the cold rn ciroutt board? NO correct witing
| - “
YES
Is 24VAC present at CFH . ;
o o N Check and verify 24VAC between pin4 and 5
Step 4 connecton ggafgf,d run circuit NO of TB3 in coid run controlier and correct.
1
YES

Step 5 Does cold nun DPDT — g
relay coll receive 24VAC f— NO Replace circult board e —
from MC on circuit board? - - ; \ tment
i i s Call our Technical Service Department
1-800-947-2975 Ouiside California
YES 1-B00-627-2975 Inside California
Are the terminals 1-4 of TB3 YES
Step 6 connected to N.O. contacts of NO -F[ Correct wiring ]
7 —
DPOT relay? is sensor resistance comect?
l NO

T—-YES-—-—-

NO

YES
+ ‘ Replace sensor 14——-'

Cotrect 3 phase pump wiring

Step 7 | Arelenminals 144 of TB3 comectiy | o
connected back 1o he heater? NO . Comedwiing [}

- NO
l

YES f > Verify pump is rotating in proper

+ YES direction
1 I rerensees crennerderaesens crenene ranna,
Is the injector pump VES -pwi I8 the heater tripping the high Pump must decrease
Step 8 modulating after 2-1/2 timit? YES i RPMsondecreasing0-
minutes? T : 10VDC signal :
i R torerarensorionn
Step 9 NG NO -
i | it is okay
18 0-10VDC present at . o
connection FR of cold nincireuit. b NO Reﬁiac{i i‘éﬁ;&ﬂﬁ;ﬂm‘ bosard
board and pin 0 of the inverter? : . NO
Step 10 is the system
Does cold run circuit board lock-out on f Walst temporature
o YES oo “Sensor out of Range™? T vES : iwhaw 37F7

27



Cold Water Run

iagram-—

D

iring
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Cold Water Start

ILLUSTRATED PARTS LISTS
| N

MYBMODELS ONLY

Muitiple Boiler Interiock




Cold Water Start

2100-4001 ONLY

30



1-C PC BOARD ASSY-CONTROL OM717F 011717F O11717F
2-C TRANSFORMER 011718F 011718F 011718F
3-C POWER SUPPLY 120VAC/12VDC 011719F G1719F O1718F
4-C RELAY-DPDT 24V 011720F Q11720F 011720F
5-C RELAY-SPDT 24V 008038F 009039F 008038F
6-C GROUND LUG 007155F 007155F 007155F
7-C TEMP SENSOR 10K (NOT SHOWN) 010787F 010787F 010787F
8-C ALARM RESET SWITCH 005641F 005641F 005641F
1-H INLET ADAPTER 2-1/2 NPT N/A N/A 012315F
1-M PUMP-WATER BR 2" FLANGE, 1/4 HP 007226F 007226F 007226F
PUMP-WATER C1 2" FLANGE, 1/4 HP 007232F 007232F 007232F
PUMP-WATER BR 2" FLANGE, 1/2 HP N/A 007347F 007347F
PUMP-WATER Ci 2" FLANGE, 1/2 HP NIA 007353F 007353F
PUMP-WATER BR 2-1/2" FLANGE, 3/4 HP 007348F 007348F Q07348F
PUMP-WATER CI 2-1/2" FLANGE, 3/4 HP 007354F 007354F 007354F
PUMP-WATER BR 2-1/2" FLANGE, 1 HP 007348F 007348F 007348F
PUMP-WATER Cl 2-1/2" FLANGE, 1 HP 007354F 007354F 007354F
PUMP-WATER BR 2-1/2" FLANGE, 1.5 HP N/A 007937F 007937F
PUMP-WATER Ct 2-1/2" FLANGE, 15 HP N/A 007938F 007938F
PUMP-WATER BR 2-1/2" FLANGE, 2.0 HP N/A N/A 012317F
PUMP-WATER Ci 2-1/2" FLANGE, 2.0 HP N/A NIA 012318F
2-M 3-WAY VALVE ASSY 2" NPT 24 Cv 011939F 011939F 011939F
3-WAY VALVE ASSY 2" NPT 38 Cv 011721F 011721F 011721F
3-WAY VALVE ASSY 2" NPT 57 Cv 011722F 011722F OM722F
3-WAY VALVE ASSY 2-1/2" NPT 74 Cv 011723F 011723F 011723F
3-WAY VALVE ASSY 2-1/2" NPT 100 Cv 011724F 011724F 011724F
3-WAY VALVE ASSY 4" NPT 152 Cv 012231 012231 012231
3-WAY VALVE ASSY 4" NPT 254 Cv 012232 012232 012232
3-WAY VALVE ASSY 4" NPT 327 Cv 012233 012233 012233
3-M ACTUATOR-35 N LBS (ELODRIVE) 012447F 012447F 012447F
ACTUATOR-53 IN LBS (DELTA CONTROLS) 011834F 011834F 011834F
ACTUATOR-132 IN LBS (ELODRIVE) 012448F 012448F 012448F
ACTUATOR-177 IN LBS (DELTA CONTROLS) 012449F 012449F 012449F
4-M THERMOMETER-VERTICAL 000919 N/A 0009819
5-M MOUNTING KIT (ELODRIVE) 012450F 012450F 012450F
MOUNTING KIT (DELTA CONTROLS) 012452F 012452F 012452F
MOUNTING KIT 4" VALVE (ELODRIVE) 012451F 012451F 012451F
MOUNTING KIT 4" VALVE (DELTA CONTROLS) 012453F 012453F 012453F
6-M ACTUATOR COVER (DELTA CONTROLS ONLY) 012454F 012454F 012454F
ACTUATOR COVER 4" (DELTA CONTROLS ONLY) 012455F 012465F 012455F
1-8 CONTROL BOX SHEET METAL 011716F 011716F 0117 16F
2-8 CONTROL BOX COVER N/A 011978F N/A
3-8 INTERLOCK BOX SHEET METAL 012249F 012249F 012249F
4-8 CONTROL BOX MTG BRACKET N/A NIA 012367F

KOTE: Sizing is specific to the application.
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1-C PC BOARD ASSY-CONTROL 011717F OM717F OM1717F
2-C RELAY-DPDT 24VAC 0M720F 011720F 011720F
3-C RELAY-SPDT 24VAC 009039F 009039F 009039F
4-C INVERTER-1/2 HP 011835F 011835F 011835F
INVERTER-1 HP 011836F 011836F 011836F
5-C TRANSFORMER 011718F 011718F 011718F
6-C TEMPERATURE SENSOR 10K (NOT SHOWN) 010787F 010787F 010787F
7-C ALARM RESET SWITCH 005641F 00564 1F 005641F
8-C GROUND LUG 0071585F 007155F 007155F
1-H INLET ADAPTER-2-1/2 NPT (2100-4001) N/A N/A 012316F
1-M PUMP-WATER BR 2" FLANGE, 1/4 HP 007226F 007226F 007226F
PUMP-WATER CI 2" FLANGE, 1/4 HP 007232F 007232F 007232F
PUMP-WATER BR 2-1/2" FLANGE, 3/4 HP 007348F 007348F 007348F
PUMP-WATER Cl 2-1/2" FLANGE, 3/4 HP 007354F 007354F 007354F
PUMP-WATER BR 2-1/2" FLANGE, 1 HP 007351F Q07351F 007351F
PUMP-WATER Cl 2-1/2" FLANGE, 1 HP 007357F 007357F 007357F
2-M THERMOMETER-VERTICAL 000919 000919 000919
3-M INJECTOR PUMP, BR 1/4 HP (NOT SHOWN) 951414 951414 951414
INJECTOR PUMP, Ci 1/4 HP (NOT SHOWN) 951415 951415 951415
INJECTOR PUMP, BR 1/3 HP (NOT SHOWN}) 951394 951394 951394
INJECTOR PUMP, CI 1/3 HP (NOT SHOWN) 951413 951413 951413
INJECTOR PUMP, BR 3/4 HP (NOT SHOWN) 951411 951411 951411
INJECTOR PUMP, ClI 3/4 HP (NOT SHOWN) 951416 951416 951416
1-8 CONTROL BOX SHEET METAL 012315F 012315F 012315F
2-8 CONTROL BOX COVER N/A 011978F N/A
3-8 CONTROL BOX MTG BRACKET N/A N/A 012367F
NOTE: Sizing is specific to the application. i
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DESCRIPTION

The Series 1510 centrifugal pump is a frame mounted pump
which features - high efficiency, rugged construction, foot
mounted volute with back pullout bearing frame, center drop
out coupler and regreasable bearings. These features make
installation, operation and service easy to perform.

PUMP APPLICATION

The standard Series 1510 centrifugal pump's bronze fitted
construction make it ideal for service with following liquids:
unheated domestic and fresh water, boiler feed water, conden-
sate, hydronic cooling or heating, pressure boosting, general
pumping and benign liquids.

For other applications contact your local B&G Representative.

OPERATION LIMITS

Unless special provisions have been made for your pump by
Bell & Gossett, the operational limits for Series 1510 Pumps
are as follows:

Maximum Working Pressure
Listed on pump nameplate.

SEAL OPERATING LIMITS

Standard Seals

BUNA-PH Limitations 7-9; Temperature Range -40 to +225°F
EPTH-PH Limitations 7-11; Temperature Range -40 to + 250°F
For use on closed or open systems which are relatively free of
dirt and/or other abrasive particles.

Flushed Single Seals

PH Limitations 7-9; Temperature Range 0 to +250°Ft

NOTE: On closed or open low pressure systerns that contain
a high concentration of abrasives an external flush is required.

Flushed Double Seals

PH Limitations 7-9; Temperature Range 0 fo +250°F

NOTE: On closed or open low pressure systems that contain a
high concentration of abrasives an external flush is required.

Packing

PH Limitations 7-9; Temperature Range 0 to +200°F

For use on open or closed systems which require a large
amount of makeup water, as well as systems which are sub-
jected to widely varying chemical conditions and solids
buildup.

1 For operating temperatures above 250°F a cooled flush is required
and is recommended for temperatures above 225°F for optimum
seal life. On closed systems cooling is accomplished by inserting a
small heat exchanger in the flush line to cool the seal flushing fluid.

Flush-line Filters and Sediment Separators are available on special
request.

SAFETY
INSTRUCTIONS

This safety alert symbol will be used in this manual and on the
pump Safety Instruction decal to draw attention to safety related
instructions. When used, the safety alert symbol means AT-
TENTION! BECOME ALERT! YOUR SAFETY IS INVOLVED!
FAILURE TO FOLLOW THE INSTRUCTIONS MAY RESULT IN
A SAFETY HAZARD.

Your Series 1510 Pump should have the following safety
instruction decals located approximately as shown. if the
decals are missing or illegible contact your local B&G Repre-
sentative for a replacement.

Additional Safety Requirements:

1. Electrical connections to be made by qualified Electrician in
accordance with all National, State and Local codes.

2. Motor must have properly sized starter with propetly sized
heaters to provide overicad and undervoliage protection.

3. If pump, motor or piping are operating at extremely high or
low temperatures, guarding or insulation is required.

4. The maximum working pressure of the pump is listed on
the pump nameplate, do not exceed this pressure.

A\ CAUTION

DO NOT RUN PUMP DRY, COUPLER ALIGNMENT 1S EYEBOLTS O LIFTING
SEAL DAMAGE MAY OCCUR. REQUIRED! LEVEL AND GROUT LUGS IF PROVIDED ARE
INSPECT PUMP SEAL PUMP BEFORE USE! FOR LIFTING ONLY THE
REGULARLY FOR LEAKS, CHECK ALIGNMENT BEFORE COMPONENTS TO WHICH
REPLAGEAS HEQUIEED.’ GROUTING, AFTER SYSTEM 1S THEY ARE ATTACHED,
FOR LUBRICATION FILLED, AFTER SERVICING FAILURE T0 FOLLOW
REQUIREMENTS, CONSULT PUMP, AND AS REGUIRED. INSTRUCTIONS GOULD
SERVICE INSTRUCTIONS. CONSULT THE SERVICE BESULT IN INJURY
FAILURE TO FOLLOW . HSTRUCTIONS FOR DETANLS. OR DEATH.
FAILURE TO FOLLOW THESE

INSTRUCTIONS COULD INSTRUCTIONS COULD
BESULT IN INJURY OR RESULTIN 4 Y OR
PROPERTY DARIARE.  prosas PROPERTY DAMAGE.

\\"mﬂm——jj

BOTATING COMPONENTS
DISCONNECT AND LOCK OUT
POWER BEFORE SERVICING.
D0 NOT OPERATE WITHOUT
ALL GUARDS IN PLACE.
GONSULT INSTALLATION

AND SERVICE INSTRUCTION

FIGURE 3 SHEET BEFORE OPERATING
R SERVICING.,

FAILURE TO FOLLOW
INSTRUGTIONS COULD
RESULY IN INJURY

OR DEATH. eroei2

(2) Reqguired
{1 each side)

Alternate
location

\ WOAZD)



ADDITIONAL SAFETY REQUIREMENTS:
ELECTRICAL SAFETY:

MECHANICAL SAFETY:

WARNING: Electrical Shock Hazard

Electrical connections to be made by a qualified
electrician in accordance with all applicable codes, ordi-
nances, and good practices. Failure to follow these
instructions could result in serious personal injury or death,
or property damage.

WARNING: Electrical Overload Hazard

Three phase motors must have properly sized
heaters to provide overload and undervoltage protection.
Single phase motors have built-in overload protectors.
Failure to follow these instructions could result in serious
personal injury or death, or property damage.

THERMAL SAFETY:

A WARNING: Exireme Temperature Hazard

If pump, motor, or piping are operating at extremely
high or low temperatures, guarding or insulation is
required. Failure to follow these instructions could result in
serious personal injury or death, or property damage.

A WARNING: Unexpected Startup Hazard
Disconnect and lockout power before servicing.
Failure to follow these instructions could result in serious
personal injury or death, or property damage.

WARNING: Excessive System Pressure Hazard

The maximum working pressure of the pump is listed
on the nameplate, do not exceed this pressure. Failure to
follow these instructions could resuit in serious personal
injury or death, or property damage.

WARNING: Excessive Pressure Hazard
Volumetric Expansion
The heating of water and other fluids causes volumetric
expansion. The associated forces may cause failure of sys-
tem components and release of high temperature fluids.
This will be prevented by installing properly sized and
located compression tanks and pressure relief valves,
Failure to follow these instructions could result in serious
personal injury or death, or property damage.

PUMP LOCATION

Locate the pump so there is sufficient room for inspection,
maintenance and service. If the use of a hoist or tackle is
needed, allow ample head room.

WARNING: FALLING OBJECT HAZARD

Eyeboilts or lifting lugs if provided are for lifting only
the components to which they are attached. Failure to fol-
low these instructions could result in serious personal injury
or death, or property damage.

If lifting of the entire pump is required, do so with slings placed
under the base rails as shown.

The best pump location for sound and vibration absorption
is on a concrete floor with subsocil underneath. If the pump
location is overhead, special precautions should be under-
taken to reduce possible sound transmission, consult a sound
specialist.

If the pump is not on a closed system, it should be placed as
near as possible to the source of the liquid supply, and located
to permit installation with the fewest number of bends or
elbows in the suction pipe.

The installation must be evaluated to determine that the Net
Positive Suction Head Available (NPSHA) meets or exceeds
the Net Positive Suction Head Required (NPSHR), as stated by
the pump performance curve.

IMPORTANT

Do not install and operate Bell & Gossett Pumps, 3D Valves,
Sugction Diffusers, efc., in closed systems unless the system is
constructed with properly sized safety devices and control
devices. Such devices include the use of properly sized and
located pressure relief valves, compression tanks, pressure
controls, temperature controls, and flow controls as appro-
priate. If the system does not include these devices, consult
the responsible engineer or architect before making pumps
operational.

FIGURE 4

FIGURE 5

COMPRESSION YANK SHOULD
BE LOCATED ON THE
SUCTION SIDE OF THE PUMP

TYPICAL
PUMP

INSTALLATION Vg

B&G SERIES

1510 PUMP

BG SUGTION USER ¥



INSTALLATION

This pump is built to provide years of service if instalied prop-
erly and attached to g suitable foundation. A base of concrete
weighing 2/ fimes the weight of the pump is recommended.
(Check the shipping ticket for pump weight.)

if possible, tie the concrete pad in with the finished floor. Use
foundation bolts and larger pipe-sieeves to give room for final
bolt location. (See Figure 8A.)

FIGURE 6A

INSTALLATION OF

FOUNDATION BOLTS

PIPE SLEEVE

BUILT-UP
CONCRETE FOUNDATION

FIGURE6B LEVELING OF PUMP BASE
ON CONCRETE FOUNDATION

NOTE:

TO KEEP SHIMS IN PLACE
ALLOW NON-SHRINKING
GROUT TO FLOW AROUND
HOLD DOWN LUGS

ALLOW 1" FOR SHIMS,
PLACE ON BOTH SIDES

OF ANCHOR BOLTS PUMP BASE

=——_

GROUT ONLY TO

/ TOP OF BASE RAIL

T PUMP BASE RAIL
( ¢

LEVELING

Place the pump on its concrete foundation supporting it with
steel wedges or shims totaling 1" in thickness. These wedges
or shims should be put on both sides of each anchor-bolt to
provide a means of leveling the base. (See Figure 6B.)

IT IS VERY IMPORTANT THAT THE PUMP-BASE BE SET
LEVEL TO AVOID ANY MECHANICAL DIFFICULTIES WITH
THE MOTCR OR PUMP. THIS PUMP WAS PROPERLY
ALIGNED (IF FURNISHED WITH A MOTOR) AT THE FACTORY.
HOWEVER, SINCE ALL PUMP BASES ARE FLEXIBLE THEY
MAY SPRING AND TWIST DURING SHIPMENT. DON'T PIPE
THE PUMP UNTIL IT I8 REALIGNED. AFTER PIPING IS
COMPLETED AND AFTER THE PUMP 1S GROUTED-IN AND
BOLTED-DOWN, ALIGN IT AGAIN. IT MAY BE NECESSARY
TO RE-ADJUST THE ALIGNMENT FROM TIME TO TIME
WHILE THE UNIT AND FOUNDATION ARE NEW.



GROUTING

After the pump has been leveled, securely bolted to the floor,
and properly aligned, a good grade of non-shrinking grout
should be poured inside the pump base. To hold wedges or
shims in place, allow the grout to flow around them. (See
Figure 6B).

ROTATION

Pump rotation is clockwise when viewed from back of the
motor. An arrow is also located on the pump to show the
direction of rotation.

COUPLER ALIGNMENT

All alignment should be done by moving or shimming the
motor only. Adjustments in one direction may alter alignment
in another. Therefore, check alignment in all directions after a
correction is made. Black rubber sleeves have different
horsepower load ratings then orange Hytrel sleeves, they
should not be interchanged.

WARNING: UNEXPECTED STARTUP HAZARD

Disconnect and lockout power before servicing.
Failure to follow these instructions could result in serious
personal injury or death, or property damage.

Standard Sleeve Type Coupler with Black Rubber Sleeve

Before aligning the coupler, make sure there is at least /" end
clearance between the sleeve and the two coupler halves.

1. Check angular misalignment using a micrometer or caliper.
Measure from the outside face of one flange to the outside
face of the opposite flange at four points 90° apart. Refer to
figure 7B. DO NOT ROTATE COUPLER. Misalignment up to
/es" per inch of coupler radius is permissible.

2. At four points 90° apart (DO NOT ROTATE COUPLER),
measure the parallel coupler misalignment by laying a
straight edge across one coupler half and measuring the
gap between the straight edge and opposite coupler half.
Up to a Y«" gap is permissible. Refer to figure 7A.

For Fine Alignment, Orange Hylrel Sleeves,
3500 RPM Operation, or All Other Coupler Types

Use a dial indicator when greater alignment accuracy is
required. Use the following alignment tolerances unless speci-
fied otherwise by the coupler manufacturer. On sleeve type
couplers make sure there is at least '/s" end clearance
between the sleeve and the two coupler halves.

1. To check angular misalignment, mount the dial indicator
base to one coupler half, or shaft, and position the dial indi-
cator button on the front or rear face of the opposite cou-
pler half. Set the dial to zero. Rotate both coupler halves
together, making sure the indicator button always indi-
cates off the same spot. Misalighment values within 0.004"
TIR per inch of coupler radius are permissible.

2. To check parallel misalignment, mount the dial indicator

base to one coupler half, or shaft, and position the dial indi-
cator button on the outside diameter of the opposite cou-
pler half. Set the dial to zero. Rotate both coupler halves
together, making sure the indicator button always indi-
cates off the same spot. Misalignment within 0.004" TIR is
permissible.

AMOUNT OF

PARALLEL

MISALIGNMENT ~ I STRAIGHT EDGE [
T —

EWM“ _

e

PARALLEL ALIGNMENT CHECK
FIGURE 7A

DISTANCES ACROSS
COUPLER FLANGES
SHOULD BE EQUAL
{CHECK 4 PLACES)

ANGULAR ALIGNMENT CHECK
FIGURE 78

WARNING: ROTATING COMPONENT HAZARD

Do not operate pump without all guards in place.
Failure to follow these instructions could result in serious per-
sonal injury or death, or property damage.

PIPING

Always install a section of straight pipe between the suction
side of the pump and first elbow or install a B&G Suction
Diffuser. This reduces turbulence of the suction by straighten-
ing out the flow of liquid before it enters the pump. The length
should be equal to five times the diameter of the pipe.

Be sure to eliminate any pipe-strain on the pump. Support the
suction and discharge pipes independently by use of pipe
hangers near the pump. Line up the piping so that the bolt-
holes in the pump flanges match the bolt-holes in the pipe
flanges. DO NOT ATTEMPT TO SPRING THE SUCTION OR
DISCHARGE LINES INTO POSITION. Coupling and bearing
wear will result if suction or discharge lines are forced into
position. The code for Pressure Piping (A.S.A.B. 31.1) lists
many types of supports available for various applications.

As a rule, ordinary wire or band hangers are not adequate fo
maintain alignment. Ht is very important to provide a strong,
rigid support for the suction and discharge lines.

Where considerable temperature changes are anticipated,
fittings for absorbing expansion should be installed in the
system in such a way as to avoid strain on the pump.

On an open-system with a suction-lift, use a foot-valve of
equal or greater area than the pump suction piping. Prevent
clogging by using a strainer at the suction inlet next to the
foot-valve. The sirainer should have an area three times that of
the suction pipe with a mesh hole diameter of no less than /.".

When using an isolation base, flexible piping should be used
on both the suction and discharge sides of the pump.



A Triple Duty Valve, such as the one manufactured by Bell &
Gossett, installed in the discharge line will serve as a check
valve to protect the pump from water hammer, as an isolation
vaive for servicing and for throttling.

NOTES:

1. The pipeline should have isolation valves around the pump
and have a drain valve in the suction pipe.

2. When installing the suction and discharge connections fo a
threaded pump housing the use of teflon tape sealer or a
high quality thread sealant is recommended.

PUMP INSULATION

When insulating a Series 1510 pump, ensure that the bearing
assembly grease fittings remain accessible and visible. The
vent slots on the sides and bottom of the bearing assembly
should remain uncovered and completely open.

LUBRICATION

While pump is running regrease pump bearing with NLGI
Grade #2 lithium base petroleum grease after every 2500
hours of operation or every 6 months whichever occurs first,

Lubricate motor per motor manufacturer’s instructions.

GENERAL INSTRUCTIONS
1. Keep this pump and motor properly lubricated.
2. When there is a danger of freezing, drain the pump.

3. Inspect pump regularly for leaky seals or gaskets and loose
or damaged components. Replace or repair as required.

HEX GUARD EXPLODED VIEW FOR TYPICAL INSTALLATION

FIGURE 8

QUTER GUARD

LOCATE SUPPORT ARM
BETWEEN QUTER GUARD ENDS,
ALIGN THE ARM WITH HOLES IN
THE OUTER GUARD AND HOLES IN

SPACER WASHER

MOTOR SADDLE BRACKET

T ATTACH TO MOTOR SADDLE,

THE FLATS,

THE SUPPORT BRACKET

ATTACHES INSIDE HERE
INLINE WITH BOLT
CAPSCREW
FLAT WASHER SUPPORT BRACKET

INNER GUARD

ATTACH SUPPORT BRACKET
TO PUMP SIDE OF SUPPORT

THIS OPTION USED IN PLACE OF S8PACER WHERE
OVERALL LENGTH OF GUARD EXCEEDS 12 INCHES
OR GUARD WIDTH IS OVER 10 INCHES ACROSS



STANDARD MECHANICAL SEAL CONSTRUCTION
FIGURE 9 VENT PLUG

IMPELLER

VOLUTE GASKET

COVERPLATE
BEARING FRAME

SEAL ASSEMBLY

SHAFT

SLINGER

BEARING FRAME ——"""""
CAPSCREWS

SUPPORT FOOT SHAFT SLEEVE

IMPELLER KEY IMPELLER

WASHER

SUPPORT FOOT CAPSCREWS IMPELLER CAPSCREW

IMPELLER LOCK WASHER
DRAIN PLUG

STUFFING BOX CONSTRUCTION

FIGURE 10 COVERPLATE ~ GOVER- VOLUTE VOLUTE IMPELLER

CAPSCREWS  PLATE

FLUSHING
TUBE
LANTERN

RING
PACKING PACKING
GLAND

SLINGER

SHAFT

SLEEVE IMPELLER
BRACH

KET KEY

IMPELLER ASHER
w

IMPELLER
VOLUTE CAPSCREW
CAPSCREWS DRAIN PLUG
IMPELLER
LOONASHER



WARNING: UNEXPECTED STARTUP HAZARD

Disconnect and lock out power before servicing.
Failure to follow these instructions could result in serious per-
sonal injury or death, or property damage.

1. Close valves on suction and discharge sides of pump. (If
no valves have been installed, it will be necessary to drain

the system.)

FIGURE 11 FIGURE 12
1510-S 1510-D
MOTOR END
MOTOR END
(1 bt N
- = -
COVERPLATE -
FOR 1/ SEAL
110/52"
Y
L _ N
FOR 15/ AND
29" SEAL 17"
SEAL LOCKING COLLAR
O-RING x \ SEAL CAP BOLTS
SEAL CAP
O-RING
SERVICE INSTRUCTIONS 3. Loosen set screws in both coupler halves and slide each

half back as far as possible on its shaft. Remove coupler
sleeve. Where a full diameter impeller is used, it may be
necessary to remove the pump side coupler half and to
slide the motor back on its base in order to gain sufficient
clearance to remove the pump assembly from the volute.

. Remove support foot capscrews. Loosen volute cap-

screws, do not remove them. Use capscrews in the jack
screw holes (Not on 8G). Loosen the pump assembly from
the volute.

CAUTION: EXTREME TEMPERATURE HAZARD

Allow pump temperature to reach acceptable levels
before proceeding. Open drain valve, do not proceed until
liquid stops coming out of drain valve. If liquid does not
stop flowing from drain valve, isolation valves are not seal-
ing and should be repaired before proceeding. After liquid
stops flowing from the drain valve, leave valve open and
continue. Remove the drain plug located on the bottom of
the pump housing. Do not reinstall plug or close drain valve
until re-assembly is completed. Failure to follow these
instructions could result in property damage and/or moder-
ate personal injury.

before continuing. Failure to follow these instructions could re-
sult in serious personal injury or death, or property damage.

WARNING: EXCESSIVE PRESSURE HAZARD
Make certain internal pressure of the pump is relieved

2. Remove the Hex Coupler Guard as follows (see figure 8):

a. Remove the two cap screws that hold the outer (motor

side) coupler guard to the support bracket(s).

b. Spread the outer guard and pull it off the inner guard.
NOTE: Do not spread the inner and outer guards more
than necessary for guard removal. Over spreading the
guards may alter their fit and appearance.

¢. Remove the cap screw that holds the inner guard to the
support bracket.

d. Spread the inner guard and pull it over the coupler.

Remove seal flushing tube, if used.

Remove the volute capscrews and remove the pump
assembly from the volute.

Continue to the section which pertains to your pump type.

1510 and 1510-F
With Standard Mechanical Seal - Figure 9

5.

Remove the impeller capscrew, lock washer and washer.
Remove the impeller.

. Remove the rotating portion of the seal, use a screwdriver

1o loosen the rubber ring.

. Remove the seal insert along with the insert gasket and

retainer (if used).

. Thoroughly clean the shaft sleeve and the coverplate seal

cavity. Inspect for surface damage like pitting, corrosion,
nicks or scratches. Replace if necessary.



10.

11,

12.

13.

14.

. Lubricate the shaft sleeve and coverplate seal cavity with

soapy water (do not use petroleum lubricant). Install a new
insert gasket and a new seal insert with indentation side
down into the cup.

Slide a new rotating seal assembly onto the shaft sleeve.
With a screwdriver push on the top of the compression
ring until the seal is tight against the seal insert. Install seal
spring, with narrow end toward seal.

Install impeller, impeller washer, lock washer and cap-
screw. Tighten capscrew per torque chart (See Table 1).

Install new volute gasket then install pump assembly into
volute. Tighten volute capscrews per torque chart (See
Table 1). Install seal flushing tube, if used. Install support
foot capscrews and tighten per torque chart (See Table 1).
install coupler and align. Install drain plug, close drain
valve.

Install the Hex Coupler Guard as follows:

a. Spread the inner guard and place it over the coupler.
NOTE: Do not spread the inner and outer guards more
than necessary for guard installation. Over spreading
the guards may alter their fit and appearance.

b. With the inner guard straddling the support bracket,
install a cap screw through the hole in the support
bracket and guard located closest to the pump. Do not
tighten the capscrew.

c. Spread the outer guard and place it over the inner
guard.

d. Install the outer guard cap screws by following the step
stated below which pertains to your particular pump:

I} For pumps with a motor saddle support bracket:
Ensure the outer guard is straddling the support arm,
and install but do not tighten the two remaining cap
screws.

Iy For pumps without a motor saddle support bracket;
Insert the spacer washer between the holes located
closest to the motor in the outer guard, and install
but do not tighten the two remaining cap screws.

e. Position the outer guard so it is centered around the
shaft, and so there is less than a /4" of shaft exposed.

. Holding the guard in this position, tighten the three cap
screws.

Open isolation valves, inspect pump for leaks, if not leak-
ing return pump to service.

1510-8 Stuffing Box
With Special Single Mechanical Seal - Figure 10 and 11

5,

8.

Remove the impeller capscrew, lock washer and washer.
Remove the impeller.

Remove hex nuts from seal cap bolts and remove cover-
plate capscrews. Remove coverplate from bracket.

. Remove seal assembly. Thoroughly clean and inspect seal

sleeve and seal cap, replace if required.

. Lubricate shaft sleeve and seal cap with soapy water {do

not use petroleum lubricant). Insert stationary seal with
O-ring into the seal cap and slide onto the shaft. Replace the
seal cap gasket. Slide rotating portion of the seal assembly
onto shaft sleeve and lock in place. For 1" 1.D. seals, the
collar should be 1'%=" from the impeller end of the shaft
sleeve. For 15" and 2%:" 1.D. seals, the distance should be
14", (See Figure 11).

9.

10.

Assemble coverplate to bracket, tighten capscrews per
torque chart (See Table 1). Assemble seal cap to cover-
plate, tighten hex nuts on seal cap bolts per torque chart
(See Table 1).

Go to Step 11 of 1510 Standard Mechanical Seal
Instructions.

1510-D Stuffing Box
With Special Double Mechanical Seal - Figure 10 and 12

5.

10.

Remove the impeller capscrew, lock washer and washer.
Remove the impeller.

. Remove hex nuts from seal cap bolts and remove cover-

plate capscrews. Remove coverplate from bracket.

. Remove seal assembly. Thoroughly clean and inspect

shaft sleeve, seal cap, and coverplate seal cavity, replace if
required.

. Lubricate shaft sleeve, seal cap and coverplate cavity with

soapy water {do not use petroleum lubricant). Insert one
stationary seal and O-ring into seal cap and the other into
the coverplate.” Slide the seal cap onfo the shaft. Replace
seal cap gasket.” Slide rotating portion of seal assembly
onto shaft sleeve.

. Assemble coverplate to bracket, tighten capscrews per

torque chart (See Table 1). Assemble seal cap to cover-
plate, tighten hex nuts on seal cap bolts per torque chart
(See Table 1).

Go to Step 11 of 1510 Standard Mechanical Seal
Instructions.

*For 1'/." 1.D. Seal both parts will be housed in the coverplate as
shown in Figure 12. Seal cap gasket is not used.

1510-8G
With Standard Mechanical Seal - Figure 13

5,

8.

10.

11.

12.

13.

Remove the impeller nut and washer. Remove the impeller
and impeller key.

Remove spacer sleeve and two nuts holding the gland to
the stuffing box.

. Pull the coverplate off the bearing frame assembly. Remove

the seal, sleeve and gland.

. Thoroughly clean the shaft, shaft sleeve and the coverplate

seal cavity. Inspect for surface damage like pitting, corro-
sion, nicks or scratches.

. Apply Dow Corning Silicone Rubber #732 or equal to the

shaft at sleeve location. Slide the shaft sleeve onio the
shaft and spin sleeve to distribute sealant. Wipe off excess.

Slide the seal gland (flat side towards the stuffing box) on
the shaft.

Lubricate the outer surface of the shaft sleeve, interior of
the stuffing box and seal elastomer with soapy water (do
not use petroleum lubricant). Install the stationary element
and rotating assembly of the mechanical seal on the shaft
sleeve; being certain that the two wearing surfaces face
each other and rotating half of the seal is installed closest
to the impeller end.

Install the seal spring and spring retainer onto the shaft
sleeve. Slide the coverplate onto the bearing frame.

Install spacer sleeve (over the shaft sleeve), impelier key,
impeller, washer and impeller nut, then tighten impeller nut
to 25-30 ft-lbs. Install and tighten the gland nuts evenly
against the stuffing box.
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14. Inspect volute “O” ring for damage, replace if necessary.
Install “O” ring around coverplate seat. Slide the bearing
frame / coverplate assembly into the volute (coverplate
flush tube fitting must be to top). Install volute capscrews
and gradually tighten with a star pattern {prevents impeller
rub) to 25-30 ft-Ibs. Install drain plug. Close drain valve.

15. Go to step 13 of 1510 Standard Mechanical Seal
Instructions.

1510-PF Stuffing Box
With Packing -~ Figure 10

5. Remove the impeller capscrew, lock washer and washer.

Remove the impeller and impeller key.

6. Rernove hex nuts from packing gland and remove cover-

plate capscrews. Remove coverplate from bracket.
. Remove packing rings from the stuffing box.

. Check condition of shaft sleeve and replace if scored or
otherwise damaged.

. Insert two packing rings in the stuffing box followed by the
lantern ring and then the remaining two pieces of packing.
Make certain that the packing joints are staggered 90
degrees.

10,
11

Install, but do not tighten the packing gland.

. Install coverplate over the pump shaft, tighten capscrews
per torque chart (See Table 1).

12. Tighten packing gland to compress packing, read note on
packed pump operation.

13. Go to step 11 of 1510 Standard Seal Instructions.

NOTE ON PACKED PUMP OPERATION:

Before starting pump, back off packing gland nuts or screws
until gland is loose. Re-tighten with fingers until gland is just
snug against the first packing ring. Initially, water may run
freely from packing. This is normal and should be allowed to
continue for a period of time before further tightening of the
gland. Tighten gland nuts slowly and uniformly, one flat at a
time.

An adequate leakage rate is not one single value for all pumps
and installations, but is the amount required to provide ade-
gquate cooling and lubrication. The required leakage will be
largely influenced by operating pressure, fluid temperature,
shaft speed, efc.

For fluid temperatures in the range of 32° to 190°F, average
leakage rates of 60 to 80 drops per minute are recommended.
However, each individua! pump and installation will have
unique operating conditions that will result in broadly variable
leakage rate requirements.

At fluid operating temperatures near the upper limit of 190°F,
the maximum temperature rise of the leakage is particularly
important. A packed pump should never operate with steam
forming at the gland. This necessarily limits the temperature
rise to a maximum of about 20°F. If the formation of steam
persists at higher leakage rates, cooling water must be pro-
vided by means of an external supply, or a heat exchanger
used to cool the by-pass flush.

FIGURE 13 .
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TABLE 1 - TORQUE CHART

CAPSCREW TORQUE
{FOOT-POUND)

Capscrew Head Capscrew Diameter
Type Marking 1/4 5/16 3/8 716 1/2 5/8
SAE Grade 1& 2 O

3 6 10 16 24 46
Stainless Steel @
SAE Grade 5 @ 8 17 30 50 76 48

DEALER SERVICING

If trouble occurs that cannot be rectified contact your local
representative. He will need the following information in order
to give you assistance.

1. Complete nameplate data of pump and motor.

2. Suction and discharge pipe pressure gauge readings.
3. Ampere draw of the motor.

4. A sketch of the pump hook-up and piping.
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White Bear Lake, MN 55110

(651) 426-2993

(800) 2554208 FAX (651) 426-9547

Modulating Induced Draft System
with VSUB 8/12/16/20 Blower, CPC-3 Controller
and 460 volt VFD

Cranbrook

www fjerniund.com

10" (3m) COMMUNICATIONS CABLE PROVIDED WITH EACH VFD
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Use caution to ensure that the wiring RTaTal D
to the fransducer is correct before
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munication wiring is to be
routed in metal conduit.

If longer wiring is desired,
see the wire length table
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Route transducer wiring in metal conduit
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or equivalent. Make sure the fransducer
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LEGEND:

—————— LOW VOLTAGE / DC CONTROL WIRING

230 VAC SUPPLY / LOAD WIRING
460 VAC SUPPLY / LOAD WIRING

et \/FD COMMUNICATIONS CABLE

460 VAC /3@ /60 HZ

j
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FIGURE 8052018 11/18/04

TJERNLUND DRIVE MODEL

4" means "460 VAC"

WARNINGS:

@ Improper wiring to the transducer will destroy the transducer.
Use caution to ensure that the wiring to the transducer is
correct before aclivating the CPC-3 controlfler.

@ Verify that the input power voltage matches the VFD’s name-
plate rating before applying power. Improper supply voltage
to the VFD could damage the VFD.

(3) Verity that the blower (VSUB 8/12/16/20) is wired for the
output voltage from the VFD. If nof correct, severe damage to
the blower andfor the VFD could resulf.

4. When the system is completely installed, perform the safety
interlock and operational test as outlined in the installation
manuals. Failure to do these tests could result in an unsafe
and/or incorrectly operating system.

CAUTIONS:
1. All wiring must be in metal conduit (best) or shielded cable.

2. Route fransducer wiring in metal conduit or use Belden Shield

"C" means "Closed Loop”
“3¥ means "CPC-3 Control® Cable #9939 or equivalent. Make sure the transducer wiring
does not contain or cross line voltage wiring or undesired
| I i l transducer performance may result.
Q
85 § 3225 3. Do not run the VFD's input power and output power wiring in
L SRR the same conduit. Undesired VFD operation could resuit.
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 CONTROL o 52— ] JELOW __ are correctly located. MB to MB, MC to MC, etc. In addition,
BOX @80 — o SHIRED reference the Wire Length Table.
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2 33 T ey é Use caulking to seal the electrical box cover to the efectrical
- @l e ] GRAY box, and to seal the conduit holes to hole plugs.
POV SOOE® If required, non-fused disconnects are to be supplied by the
PSP COERD installer.
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D 665
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The Snow Detector & Melling Control 665 is a microprocessor-based control which operates a single zone snow meling system.
The control can operate automatically when a Snow / Ice Sensor 090 is installed or the user can manually enable and/or disable the
system. When the control is in the melting mode, the slab is maintained at a “Melting” temperature through an on/off output which
operates a contactor for electrical cables, a boiler, aninjection pump or an injection valve. When the control is not in the melting mode,
the melt system can either be shut down or it can be maintained at an idle temperature for faster response and improved safety. The
665 control includes a large Liquid Crystal Display (LCD) in order to view system status and operating information.

Additional features include:

«  Temporary ldie «  Remote display and adjustment capabilities

«  Manual Override »  Test sequence to ensure proper component operation

« Adjustable Warm Weather Shut Down (WWSD) + Pump and valve exercising

«  Cold Weather Cut Qut (CWCQ) «  CS8A C US Certified (approved to applicable UL standards)
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How To Use The Data Brochure

This brochure is organized into four main sections. They are: 1) Sequence of Operation, 2) Installation, 3) Control Settings, and
4) Troubleshooling. The Sequence of Operation section has 5 sub-sections. We recommend reading Section A: General of the
Sequence of Operation, as this contains important information on the overall operation of the control, Then read to the sub-sections
that apply to your installation.

The Control Settings section (starting at DIP Switch Settings) of this brochure describes the various items that are adjusted and
displayed by the control. The control functions of each adjustable item are described in the Sequence of Operation.

Table of Contents
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User Interface

The 665 uses a Liquid Crystal Display (LCD) as the method of supplying information. You use the LCD in order to setup and monitor
the operation of your system. The 665 has four push buttons (Menu, ltem, A (Start), ¥ (Stop)) for selecting and adjusting settings. As
you program your control, record your settings in the ADJUST Menu table which is found in the second half of this brochure.

Menu
All of the items displayed by the control are organized into various menus. These menus
are listed on the left hand side of the display (Menu Field). To select a menu, use the
Menu button. By pressing and releasing the Menu button, the display will advance to
the next available menu. Once a menu is selected, there will be a group of items that
can be viewed within the menu.

Menu ltem A

ltem
The abbreviated name of the selected item will be displayed in the item field of the
display. To view the next available item, press and release the ltem button. Once you
have reached the last available item in a menu, pressing and releasing the ffem button
will return the display to the first item in the selected menu.

item A Y

Adjust
To make an adjustment to a setting in the control, begin by selecting the appropriate
menu using the Menubutton. Then select the desired ifem using the ftem button. Finally,
use the A& and/or ¥ bution to make the adjustment.

Additional information can be gained by observing the Status field of the LCD. The status Menu ltem A \ 4
field will indicate which of the control's outputs are currently active. Most symbols in the
status field are only visible when the VIEW Menu is selected.

© 2008 tekmar’ D 665 - 12/08 20f24



Display

ltem Field Number Field
Displays an abbreviated Displays the current value of the selected ifem
name of the selected item [\ /P
. View
Menu Field :
Displays the  Adjust

| Monitor
current menu ;

/|

" Zchd

: Misc

Status Field
Displays the
current status
of the control's
inputs, outputs
and operation

Buttons
Selects Menus, ltems

Menu [tem A Y }  and adjust settings

Symbol Description

RS S

Definitions

The following defined terms and symbols are used throughout this manual to bring atiention to the presence of hazards of various risk
levels, or to important information concetning the life of the product.

& - Warning Symbol: indicates presence of hazards which can cause severe personal injury, death or
[D] substantial property damage if ignored.

INSTALLATION
CATEGORY I - Local level, appliances

- Double insulated
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Section A: General Operation

POWERING UP THE CONTROL
When the Snow Detector & Melting Control 665 is powered up, the control displays all LCD segments for 2 seconds, then the con-
trol type number in the LCD for 2 seconds. Next, the software version is displayed for 2 seconds. Finally, the control enters into the
normal operating mode and the LCD defaults to displaying the current outdoor air temperature.

EXERCISING (EXERCISE)
The 665 has a buill-in pump exercising function. The exercising period is adjustable and is factory set at 70 hours. If a pump output
has not been operated at least once during every exercising period, the control turns on the output for 10 seconds. This minimizes
the possibility of a pump or valve seizing during a long period of inactivity.

Note: The exercising function does not work if power to the control or pumps is disconnected.

Section B: Snow Melting

Section B1: General Snow Melting

WARM WEATHER SHUT DOWN (WWSD)
The control has a warm weather shut down that prevents the control from entering the melt or idle modes in order to conserve energy.
While in WWSD, the word WWSD is displayed in the STATUS item in the VIEW menu and the WWSD pointer is on the display. The
WWSD item in the ADJUST menu can be either set to Automatic or it can be set to a temperature.

Automatic (Auto) Outdaor Stab
When the WWSD is set to AUTO, the WWSD occurs when the slab temperature and Temperature Temparature
the autdoor temperature exceed the Melting setting by 2°F (1°C). The control exits the WWSD MELT
WWSD when the slab or outdoor temperature falls to the Melting setting temperature.

Adjustable WWSD Control eme@ ‘

When the WWSD is set to a temperature, the WWSD occurs when the outdoor air idle and waits A e
temperature exceeds the WIWSD setting by 1°F (0.5°C) and when the slab temperature for hett Enable |

exceeds 34°F (1°C). The control exits WWSD when the outdoor air temperature falls 1°F @

{0.5°C) below the WWSD setting or if the slab temperature falls below 34°F (1°C). This 5

allows the Melting Temperature setling to be set higher than the WWSD. This is useful CWCO =S

where high slab temperatures are required to melt the snow or ice. A good example of
this is installations using paving bricks on top of sand and concrete layers.

COLD WEATHER CUT OUT (CWCO)

Maintaining the system at either the melting or idling temperature during extremely cold temperatures can be expensive or impossible.
The control turns the:snow melting system off when the outdoor air temperature drops below the Cold Weather Cut Out (CWCQ)
temperature. While the control is in CWCO, the word CWCCO is displayed in the STATUS item in the VIEW menu. The heater in the
sensor is kept on during CWCO unitil the control detects moisture, If water is detected, the heater is turned off but the control refains
the moisture detected information. When the outdoor temperature rises above the CWCO temperature, the control exits CWCO and
if the Snow / lce Sensor 090 detected moisture during CWCO, the control initiates Melting mode. If the control has been started prior
to the CWCQO, it resumes the Melting mode once the outdoor air temperature rises above the CWCO temperature,
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RUNNING TIME (RUN TIME)
The running time is the length of time that the system operates once it has reached iis slab target temperature. During the time that
the system is approaching its slab target temperature, the RUN TIME does not decrease, Once the system reaches its slab target
temperature, the RUN TIME begins counting down. When the RUN TIME reaches 0:00 as displayed in the Status item in the VIEW
meny, the system has finished melting.

Note: The running time is only applicable when a manual melting enable signal starts the snow melting system. Refer to Section C1 for
a description of a manual melting enable.

STATUS (STATUS)
While in the VIEW menu there are a number of items available to determine the current status of the system. To view the current
status of the system, select the STATUS item in the VIEW menu.

« 8TRT The word STRT is displayed after the snow melting system has been manually enabled. it is displayed until the
zone reaches its slab target temperature. If the zone is at its slab target temperature, STRT is displayed for five
seconds after the snow melting system has started operation. This is 1o verify that the control has entered into the
Metlting mode.

- STOP The word STOP is displayed for five seconds after the snow melting system has been manually disabled. The
word STOP is also displayed if either a Remote Start / Stop Module 039, Remote Display Module 040 or the Stop
on the control stops the snow melting system and an external melt demand is stilf present.

« IDLE The word IDLE is displayed as long as the zone is operating at its idling temperature.

<“IDLE” The word IDLE is flashed on the display as long as the zone is operating in temporary idle.

« EXT The word EXT is displayed when the RUN TIME has reached 0:00 and the control still has an external meit demand.
In this situation, the zone continues melting until the melt demand is removed or the contral is stopped.

« DET The word DET is displayed after the snow melting system has been automatically enabled by the

Snow / lce Sensor 090 and the zone is at its slab target femperature. DET is also displayed once the control is
manually enabled after automatic detection by the 090 and the running time has counted down to 0:00.

* 0:00 to 23:59 hr  While the zone is up to temperature and melting, the remaining RUN TIME is displayed.

« INF If an infinite RUN TIME is selected and the zone is melting, INF is displayed.
« WWSD When the zone is in Warm Weather Shut Down, WWSD is displayed.
« CWCO When the control is in Cold Weather Cut Out, CWCO is displayed.
sl (T
SNOW MELTING OVERRIDE Li¥ o

down. Both the Melting and Idling temperatures are ignored as long as the control remains

if the AWAY setling is selected in the SCHEDULE menu, the snow melting system is shut th { qt
in the Away mode, Schd 4 ;‘ ..:{

&

SYSTEM PUMP OPERATION (SYS P1)
The system pump (Sys P1) contact closes and remains closed as long as the system is either in the Melting or idling mode. The
system pump contact shuts off if the control is in CWCO, WWSD, or if there is no call for Melting or Idling.

HEAT CONTACT OPERATION | eyl (20 MinUteS) e |
The controf uses the Heat contact to control the temperature of the slab. ¢ Relay On Time 3| Pty O Tine —3or
When the control is either Melting or Idling, the Heat contact operates ! : ; ‘ ~
on a 20 minute cycle. If the slab requires more heat, the on time in each e Ply O Tifg el |4
cycle is increased. If the slab requires less heat, the on time of each ’ . §
cycle is decreased. The Heat contact shuts off if the control is in Cold IW Pelay Or Time

Weather Cut Out (CWCQ), Warm Weather Shut Down (WWSD), or if
there is no call for Melting or idling.

MELTING CONTACT OPERATION
The Melting contact (terminals 13 and 14) closes and remains closed as long as the system is in the melting mods. This contact
can be used as an external signal to indicate that the system is currently in the melting mode. This contact can also be used as a
means of prioritizing or enabling multiple snow melting controls.

PURGE
The system pump (Sys P7) and zoning device continue to operate for 20 seconds after the last demand is removed. This purges
the residual heat from the boiler(s) info the snow melting slab.
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Section C1: Snow Melting Enable

The snow melting system can be enabled manually or automatically. A melting enable signal applied to the control places the system
into the melting mode. if a melting enable signal is applied once the system is already in the melting mode, the control responds to
the last command received.

MANUAL MELTING ENABLE

A manual melting enable signal requires the user to manually start the snow melting system and can be provided from the Start
button on the control, Remote Start / Stop Module 039, Remote Display Module 040, or an external melt demand.

Start Button on the Control ~ CTRTLS
The snow melting system is enabled by pressing the Start bulton on the control while Jir T’
in the VIEW menu. The control then displays the RUN TIME setting to allow the user to E “r E‘ )

adjust it. Once the snow melting system is enabled, the word STRT is displayed for at
Jeast 5 seconds in the STATUS item while in the VIEW menu. If the Sfart button on the
control is pressed while the system is already melting and up to temperature, the running
time counter is reset to the RUN TIME setling.

Remote Start / Stop Module 039
The snow melting system is enabled by pressing the button on the front of the 039. While
the zone is coming up to temperature, a green indicator light flashes on the front of the
039. Once the zone is up to temperature and the RUN TIME is counting down, the green
indicator light on the front of the 039 is on solid.

Remote Display Module 040 7
The snow melting system is enabled by pressing the A button on the 040 while in ;
the VIEW menu. The 040 then displays the RUN TIME setting to allow the user to
adjust it. Once the snow melting system is enabled, the word STRT is displayed for at
least 5 seconds in the STATUS item while in the VIEW menu.

Start Stop
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External Meft Demand (DIP switch set to Melt Demand)

The snow melting system is enabled when a voltage between 24 and 240 V (ac) is applied
across the Melt/ldle Demand terminals (9 and 10). An external melt demand must be
present for at least 4 seconds in order fo start the snow melting system. If the RUN TIME
reaches 0:00 and the external melt demand is still present, the control continues melting
until the external melt demand is removed or the system is otherwise stopped.

Note: This operation only occurs if the Idle Demand / Melt Demand DIP switch is set to ldle Demand

the Melt Demand position.

Melt Demand

AUTOMATIC MELTING ENABLE (Snow / lce Sensor 090)
The 665 uses the Snow / Ice Sensor 090 to provide an automatic melting enable signal to
start the snow melting system. The control continually monitors the 080 for the presence
of moisture. Once moisture is detected, the water pointer is displayed in the LCD and the
snhow melting system is enabled.

Water Detection Sensitivity (SENSTVTY)
The 665 has a Sensitivity setting which compensates for varying outdoor conditions which
could affect how the moisture detector in the 090 interprets the presence of moisture,
This adjustable setting is available through the SENSTVTY item in the ADJUST menu of
the control. As snow becomes contaminated with dirt, and as the sensor itself becomes
dirty, the control may incorrectly indicate the presence of water. If this condition occurs,
clean the surface of the sensor and / or turn down the SENSTVTY setting. If the snow in
your area is very clean, the SENSTVTY setting may need to be increased before snow
is detected. If AUTO is selected, the control automatically adjusts the sensitivity level
used to detect moisture.

Section C2: Snow Melting Disable

The snow melting system can be disabled manually or automatically. A melting disable signal applied to the control takes the zone
out of the melting mode. Once the snow melting system is disabled, the zone operates in the idling mode. The idling mode alfows the
zone to be operated at either a lower temperature or turned off.

MANUAL MELTING DISABLE
A manual melting disable signal requires the user to manually stop the snow melting system and can be provided from the Stop
button on the control, Remate Start / Stop Module 039, Remote Display Module 040, or an external idle demand.

Stop Bution on the Control
The Stop bution on the control can be used to stop the snow melting system. The snow melting system is disabled by pressing
the Stop button on the control while in the VIEW menu. Once the snow melting system is disabled, the word STOP is displayed
for & seconds in the STATUS item of the appropriate zone while in the VIEW menu.

Remote Start / Stop Module 039
A Remote Start/ Stop Module 038 can be used to stop the snow melting system. The snow melting system is disabled by press-
ing the button on the face of the 039. When the system is stopped, a solid Red Indicator Light is displayed on the face of the 039
for five seconds. If the snow melling system is disabled while there is still an external meit demand for snow melting, the 039
displays a sofid red indicator light until the external demand is removed.

Remote Display Module 040
A Remote Display Module 040 can be used to stop the snow melting system. The snow melting system is disabled by pressing
the ¥ bution on the 040 while in the VIEW menu. Once the snow melting system is disabled, the word STOP is displayed for 5
seconds in the STATUS item while in the VIEW menu.
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External Idle Demand (DIP switch set to Idle Demand)
The snow melting system is disabled when a voliage between 24 and 240 V (ac) is
applied across the Melt/ldle Demand terminals (9 and 10). An external idle demand must
be present for at least 4 seconds in order to stop the snow meiting system.

Note: This operation only occurs if the idle Demand / Melt Demand DIP switch is set to
the ldle Demand position.

If the snow maelting system is placed into ldling mode by an external idle demand, then
a manual melting enable signal is applied, the idle demand is overridden until either the
running time has expired, a stop signal is given, or the external idle demand is removed

and reapplied. & ldle Demand
. Melt Demand

AUTOMATIC MELTING DISABLE (Snow / lce Sensor 090}
Once the 090 is dry, the Water pointer turns off in the LCD. The system slab temperature has to be at least the slab target
temperature for a minimum of thirty minutes in order for the system to turn off. if a manual melting disable signal is applied the snow
melting system turns off immediately.

Section D: Melting Operation

Section D1: General Melting Operation

in order for the snow melting system to be started, one of the methods described in section D1 must be used. Once a melting enable
signal is applied and the system is not in WWSD or CWCO, the Melting mode begins. When the control is in the Melting mode, the
Melting pointer is visible in the VIEW menu. The MELT setting in the ADJUST menu sets the slab surface temperature. When the
system is melting and the slab temperature is warming up to the slab target temperature, STRT is displayed in the STATUS item while
in the VIEW menu. The system finishes melting when the slab temperature has been at least the slab target temperature for a period
of time. This period of time is based on whether an automatic or manual melting enable signal starts the snow melting system.

If an automatic melting enable signal starts the snow melting system and the slab temperature reaches the slab target temperature,
DET is displayed in the STATUS item while in the VIEW menu. The system continues to melt until the 090 becomes dry and any
additional running time has expired. Once the Melting mode is complete, the system operates in the Idling mode.

If a manual melting enable signal starts the snow melting system, the Running Time is displayed in the STATUS item while inthe VIEW
menu and begins counting down once the slab temperature reaches the slab target temperature. The system continues to melt until
the running time counts down to 0:00 and there is no external melt demand. Once the Melting mode is complete, the system operates
in the Idiing mode. The table on page 14 describes how the control responds to enable and disable signals.

SLAB TEMPERATURE CONTROL

The 665 uses a snow/ice sensor or slab sensor to provide slab
temperature control.

Slab Sensor
If a Slab Sensor is used, the conirol assumes that the sensor is
approximately 1 inch below the surface of the snow melting slab. Since  Surtace temperature = 35°F}
this point is closer o the source of the heat, this point is warmer than »
the surface of the slab, Therefore, the sensor must be maintained at
a higher temperature in order to ensure that the surface of the slab

increasing Slab Core Temperature wossein

is maintained at the correct temperature. The amount of temperature

difference between the surface of the slab and the slab sensor changes Core (sensor)

with the outdoor temperature. Therefore, the slab core temperature is warmer

is increased as the outdoor air temperature drops. The temperature ——

displayed as SLAB is the temperature of the slab sensor. Decreasing Air Temperature ¥

Slab Surface Temperature is Constant
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Snow / Ice Sensor 090
The slab temperature is displayed as SLAB in the VIEW menu. This temperature is calculated from the edge and center sensors

built into the 090.

SLAB TARGET TEMPERATURE (SLB TRG)
The SLAB TRG temperature is determined from the Meilting setting, or ldle setting and the outdoor air temperature. The conirol
displays the temperature that it is currently trying to maintain at the slab sensor, If the control does not presently have a requirement
for heat, it displays “~~~"in the STATUS item while in the VIEW menu.

ADDITIONAL MELTING TIME (ADD MELT)
In cases where areas of the snow melting system haven't completely
melted after the melting mode has finished and the 090 is dry, the 665
has a function in which additional time can be added to melt the zone.
This is an adjustable time through the ADD MELT item in the ADJUST
menu of the control. The ADD MELT time is calculated into a running
time and is displayed in the STATUS item while in the VIEW menu. Once
the 090 becomes dry and the slab temperature is at least the slab target
temperature, the ADD MELT time starts counting down.

Section E: ldling Operation 1 .

Section E1: General Idling Operation .

When the snow melting system staris from a cold temperature, the time required for the system to reach the melting temperaiure
may be excessive. To decrease this start up time, the 665 has an idling feature which can maintain the zone at a lower temperature.
This feature is also useful for preventing frost and light ice formation. The IDLING sefting in the ADJUST menu sets the slab surface
temperature while the control is in the idling mode. When in the idling mode, IDLE is displayed in the STATUS item of the VIEW menu.
Ifidling is not desirable, the IDLING setting may be set to OFF.

Section E2: Temporary Idle (TMPY IDL)

The temporary idle allows the contro! to enter the idle state for a set amount of time. If the snow ice detector does not detect snow
during the temporary idle period, the control then leaves the idle state and returns to the OFF state. This is useful in applications
where there is the possibility of snow and the slab can be pre-heated in order to have a short heat up time if snow is detected.

To enable a temporary idle, the Temporary ldle setting in the ADJUST menu must be set from OFF 1o the length of the temporary idle.
The DIP Switch must be set to IDLE DEMAND and the IDLING must be set to a temperature. To activate a temporary idle, a voltage
between 24 and 240 V (ac) must be applied across the Melt/ldle Demand terminals for at least 4 seconds.

When a Temporary kdle time is selected, the control has three available states: OFF, Temporary Idle, and Melting. The table below
describes the action of the control:

OFF External ldle Demand Temporary Idie
OFF Manual or Auto Melt Start Melting
Melting External Idle Demand Melting
Melting Manual or Auto Melt Start Melting
Melting Manual or Auto Melt Stop OFF
Temporary ldie Temporary ldle Expires OFF
Temporary idle Manual or Auto Melt Start Melting
Temporary ldie Manual Melt Stop OFF
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Installation

CAUTION

Improper installation and operation of this control could result in damage to the equipment and possibly even personal injury. it is your
responsibility to ensure that this control is safely installed to all applicable codes and standards. This electronic control is not intended
for use as a primary limit control. Other controls that are intended and certified as safety limits must be placed into the control circuit.
Do not open the control. Refer to qualified personnel for servicing. Opening voids warranty and can result in damage to the equipment
and possibly even personal injury.

STEP ONE GETTING READY

Check the contents of this package. If any of the contents listed are missing or damaged, please contact your wholesaler or tekmar
sales representative for assistance.

Type 865 includes:  One Snow Detector & Melting Control 685, One Outdoor Sensor 070, Data Brochures D 665, D 070, D 001,
User Brochure U 665, and Application Brochure A 665.

Note: Carefully read the details of the Sequence of Operation to ensure that you have chosen the proper control for
your application.

STEP TWO MOUNTING THE BASE

Remove the control from its base by pressing down on the release clip in the wiring chamber and sliding the control away from it.
The base is then mounted in accordance with the instructions in the Data Brochure D 001,

STEP THREE ROUGH-IN WIRING

All electrical wiring terminates in the control base wiring chamber. The base has standard 7/8” (22 mm) knockouts which accept
common witing hardware and conduit fittings. Before removing the knockouts, check the wiring diagram and select those sections
of the chamber with common voltages. Do not allow the wiring to cross between sections as the wires will interfere with safety
dividers which should be installed at a later time.

= Power must not be applied to any of the wires during the rough-in wiring stage.
= All'wires are to be siripped to a length of 3/8” (9mm) to ensure proper connection to the control.

+ Install the Outdoor Sensor 070, Boiler Sensor 071 and Mixing Sensor(s) 071 according to the instaliation instructions in the Data
Brochure D 070 and run the wiring back to the control.

+ Install the Snow / lce Sensor 090 according to the installation instructions in the Data Brochure D 090 and run the wiring back
to the control. See Data Brochure D 080 for very important details on sensor location and instaliation.

+ i a Slab Sensor is used, install the slab sensor according to the instaltation instructions in the Data Brochure D 079 and run the
wiring back to the control. See page 8 for very important details on sensor location and installation.

+ If a Remote Display Module (RDM) 040 is used, install the RDM according to the installation instructions in the Data Brochure
D 040 and run the wiring back to the control.

« If a Remote Start/ Stop Module 039 is used, install the module according to the instaliation instructions in the Data Brochure
D 039 and run the wiring back to the control.

» Run wire from other system components (pumps, boiler, etc.) to the control.

+ Run wires from the 115 V (ac) power to the control. Use a clean power source with a minimum 15 A circuit to ensure proper
operation. Multi-strand 16 AWG wire is recommended for all 115 V (ac) wiring due to its superior flexibility and ease of installation
into the ferminals.

STEP FOUR sessssmsmesmees E| ECTRICAL CONNECTIONS TO THE CONTROL

The installer should test to confirm that no voltage is present at any of the wires. Push the contro! into the base and slide it down
until it snaps firmly into place.

M\ Powered Input Connections

115 V {ac) Power

Connect the 115 V (ac) power supply to the Power L and Power Nierminals (16 and 17).
This connection provides power to the microprocessor and display of the control. As
well, this connection provides power o the Sys P7 terminal (15) from the Power L
terminal (186).
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Melt / ldle Demand
To generate a melt demand or idle demand, a voltage
between 24 V (ac) and 240 V (ac) must be applied across the
Metlt / ldle Demand terminals (9 and 10).

System Pump Contact (Sys P1)
The Sys P17 output terminal (15) on the 665 is a powered output.
When the relay in the 665 closes, 115 V (ac) is provided to the Sys P1
terminal (15) from the Power L terminal (16). To operate the system
pump, connect one side of the system pump circuit to terminal and
the second side of the pump circuit to the neutral (N) side of the 115
V (ac) power supply.

Melting Contact
The Melting terminals (11 and 12) are an isolated output in the 665.
There is no power available on these terminals from the control. These
terminals are used as a switch 1o make or break an external circuit.

A\ Sensor and Unpowered Input Connections
Do not apply power to these terminals as this will damage the
control.

Outdoor Sensor
Connect the two wires from the Outdoor Sensor 070 to the Out and
Com terminals (6 and 7). The outdoor sensor is used by the 865 fo
measure the outdoor air temperature.

EITHER: Snow / lce Sensor 090

Connect the red wire from the sensor cable to the Red terminal (1),
connect the black wire from the sensor cable to the Bikterminal (2),
connect the blue wire from the sensor cable to the Blu terminal (3),
connect the vellow wire from the sensor cable to the Yelterminal
(4) and connect the brown wire from the sensor cable to the
Brn / Slab terminal (5). The snow / ice sensor is used by the 665 to
measure the slab surface temperature of the zone. This sensor must
be installed flush with the slab surface and 1/2 way between the
heating pipes. See Data Brochure D 090 for installation instructions
regarding the Snow / lce Sensor 080 and Sensor Socket 091

OR: Slab Sensor

If a Snow / Ice Sensor 090 is not used, a slab sensor can be used. If a slab sensor is used, connect the two wires from the
slab sensor to the Blk and Brn / Slab terminals (2 and 5). The slab sensor is used by the 665 to measure the siab temperature
of the zone.

Note: Proper sensor placement is critical for correct operation of the 665 control. The slab sensor must be installed 1/2 way
between the heating pipes and 1” (25 mm) below the surface of the slab. Although the sensor can be installed directly into the
slab, we recommend that the sensor be installed in tubing or conduit in such a manner that the sensor can be removed and
replaced in case of failure.
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tekmar Net™ (tN2) Device
A Remote Display Module (RDM) 040 or Remote Start / Stop Module 039 can be
connected to the tekmar Net™ (tN2) input. Connect the Com terminal from the
appropriate tN2 deviceto the Comterminal (7) onthe 665. Connectthe iN2terminalfrom
the appropriate tN2 device to the tN2 terminal (8) on the 665.

Nofe: The wires from the RDM and Remote Start / Stop Module are polarity sensitive.
The tN2 device does not operate correctly if the wires are reversed.

STEP FIVE mesmmsemmns TESTING THE WIRING

Each terminal block must be unplugged from its header on the control before power is applied for testing. To remove the terminal
block, pull straight down from the control.

The following tests are to be performed using standard testing practices and procedures and should only be carried out by properly
trained and experienced persons.

A good quality electrical test meter, capable of reading from at least 0 — 300 V (ac) and at least 0 — 2,000,000 Q, is essential 1o
properly test the wiring and sensors,

o

/!\ Test The Sensors
In order to test the sensors, the actual temperature at each sensor
location must be measured. A good quality digital thermometer with a
surface temperature probe is recommended for ease of use and accu-
racy. Where a digital thermometer is not available, a spare sensor can
be strapped alongside the one to be tested and the readings com-
pared. Test the sensors according to the instructions in the Data Bro-
chure [3 070, D 079 or D 090.

/\ Test The Power Supply
Make sure exposed wires and bare terminals are not in con-
tact with other wires or grounded surfaces. Turn on the power and
measure the voltage between the Power L and Power N terminals
{16 and 17) using an AC voltmeter, the reading should be between
103.5 and 126.5 V (ac).

103.5 10 126.5 ¥ {ac)

/\ Test The Powered Inputs

20 10 260 V (as)

Melt / idie Demand
If a Meli/ldle demand is used, measure the voltage between the
Melt/idle Demand terminals (9 and 10). When the melting or idling
device calls for heat, you should measure between 20 and 260V (ac)
at the terminals, When the melting or idling device is off, you should
measure less than 5 V (ac).

A\ Test The Outputs

System Pump (Sys P1)

If a system pump is connected to the Sys P71 terminal (15), make
sure that power to the terminal block is off and ingtall a jumper
between the Sys P7 and Power L terminais (15 and 16). When
power is applied to the Power L and Power N terminals (16 and
17), the system pump should start. If the pump does not turn on,
check the wiring between the terminal block and pump and refer
to any installation or troubleshooting information supplied with the
pump. If the pump operates properly, disconnect the power and
remove the jumper.
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Heat Contact
If a zone pump or zone valve is connected to Heat terminals (11 and 12), make sure power fo the pump or valve circuit is off and
install a jumper between the Heat terminals (11 and 12). When the circuit is powered up, the zone pump should turn on or the
valve should open completely. If no response occurs, check the wiring between the terminal and the pump or valve and refer
to any installation or troubleshooting information supplied with these devices.

Melting
It a device is connected to the Melling terminals (13 and 14), make sure power to the circuit is off, and install a jumper
between the terminals. When the circuit is powered up, the device should operate. If the device does not operate, refer to
any installation or troubleshooting information supplied with the device. If the device operates properly, disconnect the power
and remove the jumper.

A Connecting The Control
Make sure all power o the devices and terminal blocks is off, and
remove any remaining jumpers from the terminals.

Reconnect the terminal blocks to the control by carefully aligning
them with their respective headers on the control, and then pushing
the terminal blocks into the headers. The terminal blocks should snap
firmly into place.

Install the supplied safety dividers between the unpowered sensor
inputs and the powered wiring chambers,

Apply power to the control. The operation of the control on power up is
described in the Sequence of Operation section of the brochure.

Cleaning

The control’s exterior can be cleaned using a damp cloth. Moisten cloth with water and wring out ptior to wiping control. Do no use
solvents or cleaning solutions.

DIP Swiich Settings

The DIP switch settings on the control are very important and should be set to the appropriate
settings prior to making any adjustments to the control through the User Interface. The DIP
switch settings change the items that are available to be viewed and / or adjusted in the
User Interface.

ldle Demand

Melt Demand

LOCK / UNLOCK (FACTORY SETTING IS UNLOCK)
The Lock / Unlock DIP switch is used to lock and unlock the access level of the control and tekmar Net™ N2 device. Once locked,
access levels can not be changed. To determine if the controt is cutrently locked or unlocked, a small segment representing a padiock
is viewed in the bottom right hand corner of the display. When the padiock is closed, the access level cannot be changed.

To change the access level, set the DIP swiich fo the unlocked, or down position. The current access level of the control or
tekmar Net™ N2 device is viewed in its Miscellaneous (Misc) menu. While viewing the access level, use the 4 and ¥ keys to select
between the Limited (LTD), User (USER), Installer (INST) or Advanced (ADV) access levels.

To lock the access level, select the appropriate access level in the Miscellaneous (Misc) and move the DIP switch from the unlocked
position 1o the locked position. As long as the DIP switch is in the locked position, the access level of the control or tekmar Net™ tN2
device can no longer be viewed or adjusted in its Miscellanaous (Misc) menu.

IDLE DEMAND / MELT DEMAND (FACTORY SETTING IS MELT DEMAND)

The Idle Demand / Melt Demand DIP swiich is used for melting and idling operation. The position of the DIP switch determines
what the Melt/dle Demand terminals (9 and 10) are used for. When the DIP swilch is set to the Melt Demand position, the Meft/idle
Demand terminals (9 and 10) are used to place the snow melting system into melting mode.

When the DIP switch is set to the Idle Demand position, the Melt/dle Demand terminals (9 and 10) are used to force the snow
melting system into idling mode.
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Access Levels

The tekmar Snow Detector & Melting Control 665 comes with four Access
Level settings. These Access Levels restrict the number of Menus, ftems
and Adjustments that can be accessed by the user. The four access levels I’? E It

L

are Limited (LTD), User (USER), Installer (INST) and Advanced (ADV).

The access level of the control is found in the Miscellaneous (Misc) menu {A
when the Lock / Unlock DIP switch is set to the Unlocked position. In the ! il
Advanced access level, all of the control settings are available to the user, Misc

inthe User access level, only a few of the menus and items are available.
The Limited access level is the most restricted of them all. The control's
factory setting is Installer (INST). This access level is sufficient for the "
notmal set up of the control. Once the control is set up, the appropriate

access level should be selected for the people that deal with the control

on a regular basis.

665 View Menu (1 of 1)

Access
. Level I
ltem Field Description Range
K668
LS
LT T OQutdoor Current outdoor air temperature as measured by | -67 to 149°F
fL{ | Jj LH] F? ¢ ® 14 ®| the outdoor sensor. (-55 t0 65°C)

v T - -~ 2010 110°F

.]L }q B i }T‘ h D1 €| Slab Target Siab sensor target temperature. (=~ -7 0 43°C)

T -58 to 167°F

L H B D1 @ # | Slab Current slab sensor temperature. (-50 to 75°C)
STRT, STOP, IDLE, EXT,

CTOOTHIT . 0:00 to 23:59 hr, ~——,

1 }-{ { L‘ ] B1 ® @ | Status Operating status. INE WWSD CWGO,
DET, IDLE
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Description

Actual

Range
ang Setting

Run Time The time for which a zone is operated
once it has reached its melting temperature.
This item cannot be viewed if a Remote
Start / Stop Module 038 has been connected,

0:30 to 17:00 hr,
INF {Infinity)
Default = 4:00 hr

Add Melt The additional time for which a zone
is operated once the Snow / lce Sensor 090
becormes dry.

080 is present

0:00 to 6:00 hr
Default = 0:30 hr

C1

Sensitivity Sensitivily of water detection of the
Snow / lce Sensor 090,

AUTO, 20 to 80%

090 is present Default = AUTO
j i 3210 95°F
Melting The desired slab surface temperature (010 35°C)

while in the Melting mode.

Default = 36°F (2°C)

E1

Idling The desired slab surface temperature while
in the ldling mode.

OFF, 20 10 85°F
(OFF, -71035°C)
Default = OFF

Temporary Idle Time for which the temporary
idle is active.

OFF, 0:30 to 40:00 hr
Default = OFF

WWSD Warm Weather Shut Down. Slab must
exceed 34°F to enter WWSD.

AUTO, 32 to 95°F
(AUTO, 0 10 36°C)
Default = AUTO

B1

CWCO The Cold Weather Cut Out temperature
for the snow melting system.

OFF, -30 fo 50°F
(OFF, -34 to 10°C)
Default = 10°F (-12°C)

EXERLCTSE

Exercise The frequency with which the control
exercises the pumps and valves that are operated
by the control.

30 to 240 hours,
(in 10 hour steps)
Default = 70 hr

150f 24
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665 Monitor Menu (1 of 1)

Note: To clear the recorded information in the specific item field, press and hold A and ¥.

ltem Fieid Description Range
1] 1 T } _{ 1 Outdoor High The highest recorded outdoor air temperature -67 {0 149°F
LiLi i since this item was last cleared. (-55 to 65°C)

Qutdoor Low The lowest recorded outdoor air temperature
since this item was last cleared.

-87 to 149°F
(-55 10 65°C)

Stab High The highest recorded temperature at the slab sensor
since this item was last cleared.

-58 to 167°F
(-50 10 75°C)

Slab Low The lowest recorded temperature at the slab sensor
since this item was last cleared.

-58 t0 167°F
(-50 to 75°C)

System Pump The total number of system pump (Sys P1)
running hours since this item was last cleared.

0 o 9999 hr

Heat The total number of running hours of the Heat contact
since this item was last cleared.

0 to 9999 hr

Heat Cycle The total number of cycles of the Heat contact since
this item was last cleared. This item can be used in conjunction
with the Heat item to determine the average cycle length of the
Heat contact.

0 fo 9999 hr

No Heat This item is an adjustable warning. If the slab
temperaiure does not reach its siab target temperature within
the set time, the control displays a warning message.

110 24 hr, OFF
Default = OFF

Cop The number of times that the microprocessor in the control
has reset since this item was last cleared. The control will reset
itself if it has experienced some form of interference that has
disrupted its operation. This can be used to give an indication
of the quality of the electrical environment that the control has
been installed in.

01to 255

Non-Cop The number of times that the control has been
powered up since this item was last cleared. This number will
increase if there is a lowering of the input voltage beyond the
control's usable range. This ifem can be used as an indication
of the quality of the power source.

010255

1N2 Communication The number of times that a communication
error has been detected between the control and either an RDM
or Remote Start / Stop Module since this item was last cleared.
If the wires between the control and the tekmar Net™ (N2
device are run in a noisy electrical environment, this can cause
interference in the communication between the control and the
N2 device.

01to 255
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665 Schd (Schedule) Menu (1of )

Access
. Level -
ltem Field ~ Description Range
KA
CRONSZS)
Uy T Override The setback override that is in effect for the snow | NONE, AWAY (Ovr)
Lfl/ t th{ i :gt Bil el ® melting system. Default = NONE

665 Misc (Miscellaneous) Menu (1 of 1)

ltem Field Description Range
Ll M1 T e | Units The units of measure that all of the temperatures are to be | °F, °C
(N displayed in by the control. Default = °F

Backlite The operating mode for the back lighting on the LCD
as well as time of keypad inactivity until the control automatically
returns to the default display.

OFF, 30 sec, ON
Default = ON

Access The access level that is to be used by the control.
DIP switch = Unlock

ADV, INST, USER, LTD
Default = INST

17 of 24
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Testing the Control —_—

The Snow Detector & Melting Control 665 has a built-in test routine which

is used fo test the main control functions. The 665 continually monitors the £
sensors and displays an error message whenever a fault is found. See the TSS t Q ®
following pages for a list of the 665's efror messages and possible causes. d
When the Test button is pressed, the test light is turned on. The individual off not testing
outputs and relays are tested in the following test sequence. red festing

Sred¢ testing paused
TEST SEQUENCE

Each step in the test sequence lasts 10 seconds.

During the test routine, the test sequence is paused by pressing the Test button. While paused, the contral displays the testing
step as well as the word PAUS. If the Test button is not pressed again for 5 minutes while the test sequence is paused, the control
exits the entire test routine. If the test sequence is paused, the Test button can be pressed again to advance 1o the next step. This
can also be used to rapidly advance through the test sequence. To reach the desired step, repeatedly press and release the Test
button until the appropriate device and segment in the display turn on

Step 1 The system pump contact (Sys P7) is turned on for 10 seconds.
Step2  The Heatcontact is turned on for 10 seconds. After 10 seconds, the Heat relay and the Sys P1 relay are turned off.

Step3  The Melling contact is turned on for 10 seconds. After 10 seconds, the melting relay is turned off.

MAX HEAT

The Snow Detector & Melting Control 665 has a function called Max Heat. In this mode, the 665 turns on and operates the system
up to the maximum set temperatures, and the mixing device at the set percentage. The control continues to operate in this mode
for up to 24 hours or until either the ltem, Menu or Test button is pressed. This mode may be used for running all circulators during
system start-up in order o purge air from the piping. To enable the Max Heat feature, use the following procedure.

1) Press and hold the Testbutton for more than 3 seconds. At this point, the control displays

the words MAX HEAT and the word NO. MH,\N {]ﬁ;’ AT

2) Using the & or ¥ butions, select the word YES. After 3 seconds, the control flashes the C 3 {jﬁ C ‘ {;M‘
word MANUAL and the number 100. This number represents the % on time of the Heat Menu ltem A \'2
relay during each 20 minute cycle.

3) Set the desired Heat relay % on time by using the A and / or ¥ buttons on the control, MF?;‘\’E ﬁjE RI

kA

4} To cancel the Max Heat mode, press either the ltem, Menu, or Test bution. {'““« (’”

5) Once the Max Heat mode has either ended or is cancelled, the control resumes normal Menu ftem A or ¥
operation.
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Troubleshooting

When troubleshooting any heating system, it is always a good idea to establish a set routine to follow. By following a consistent
routine, many hours of potential headaches can be avoided. Below is an example of a sequence that can be used when diagnosing
or troubleshooting problems in a hydronic heating system.

Establish the problem. Get as much information from the customer as possible about the problem. Is there
too much heat, not enough heat, or no heat? Is the problem only in one particular zone or area of the building
or does the problem affect the entire system? Is this a consistent problem or only intermittent? How long has
the problem existed for? This information is critical in correctly diagnosing the problem.

Understand the sequence of operation of the system. If a particular zone is not recelving enough heat,
which pumps or valves in the system must operate in order to deliver heat to the affected zone? If the zone
is receiving too much heat, which pumps, valves or check valves must operate in order to stop the delivery
of heat?

Press the Test button on the control and follow the control through the test sequence as described in the
Testing section. Pause the control as necessary {o ensure that the correct device is operating as it should.

Sketch the piping of the system. This is arelatively simple step that tends to be overlocked, however it can often
save hours of time in troubleshooting a system. Note flow directions in the system paying close attention to the
location of pumps, check valves, pressure bypass valves and mixing valves. Ensure correct flow direction on
all pumps. This is also a very useful step if additional assistance is required.

Document the control for future reference. Before making any adjustments to the control, note down all
of the items that the control is currently displaying. This includes items such as etror messages, current
temperatures and settings, and which devices should be operating as indicated by the LCD. This information
is an essential step if additional assistance is required to diagnose the problem.

Isolate the problem between the control and the system. Now that the sequence of operation is known and
the system is skeiched, is the control operating the proper pumps and valves at the correct times? Is the
control receiving the correct signals from the system as to when it should be operating? Are the proper items
selected in the menus of the control for the device that is to be operated?

Test the contacts, voltages and sensors. Using a multimeter, ensure that the control is receiving adequate
voltage to the power terminals and the demand terminals as noted in the technical data. Use the multimeter
to determine if the internal contacts on the control are opening and closing correctly. Follow the instructions
in the Testing the Wiring section fo simulate closed contacts on the terminal blocks as required. Test the
sensors and their wiring as described in the sensor Data Brochures.

Monitor the system over a period of time. Select the applicable items in the MONITOR menu of the control
and reset them 1o zero. Allow the system and the control to operate over a known period of time and then
record the Monitor items. Use this information to help diagnose any remaining problems.
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665 Error Messages (1 of 2)

Error Displayed

Description of Error

LIRL ERR

The control was unable to store a piece of information into its EEPROM, This error can be caused by a
noisy power source. The control will display the error message and will continue to operate as normal.
Pressing either the Menu or ltem button will clear this error.

The control was unable to read a piece of information stored in the ADJUST menu. Because of this, the
control was required to load the factory settings into all of the items in the ADJUST menu. The control
will stop operation until all of the items available in the ADJUST menu of the control have been checked
by the user or installer.

Note: Access level must be ADV in order to clear the error,

The control was unable to read a piece of information stored in the MONITOR menu. Because of this,
the control was required to load the factory setlings into all of the items in the MONITOR menu. The
control will continue fo display the error message until all of the items available in the MONITOR menu
of the control have been checked by the user or installer.

Note: Access level must be ADV in order to clear the error.

The control was unable to read a piece of information stored in the SCHEDULE menu. Because of this,
the control was required to load the factory settings into all of the items in the SCHEDULE menu. The
conirol will continue to display the error message until all of the items available in the SCHEDULE menu
of the control have been checked by the user or installer.

Note: Access level must be ADV in order to clear the etror.

The control was unable to read a piece of information stored in the MISCELLANEQUS menu. Because
of this, the control was required to load the factory settings into all of the items in the MISCELLANEQUS
menu. The control will continue to display the error message until all of the items available in the
MISCELLANEOUS menu of the control have been checked by the user or installer,

| Note: Access level must be ADV in order to clear the error.
4 N
Li \fﬁ-w . An incorrect device has been connected fo the fekmar Net ™ N2 input terminal. Once the problem has
T \t/ }_ j k‘ been corrected, press either the Menu or ltem button to clear the error message from the control.
Z‘t;ﬂ \;‘ [:‘ A short circuit has been read between the IN2 terminal and a Com terminal on the control. Either the

wires leading to the IN2 device are shorted or the polarity of the wires is reversed. Determine the cause
and remove the short. To clear this error, press either the Menu or Item button.

The control is no longer able to read the outdoor sensor due to a short circuit. In this case the controf
assumes an outdcor temperature of 32°F and continues operation. Locate and repair the problem as
described in the Data Brochure D 070. To clear the error message from the control after the sensor has
been repaired, press either the Menu or ftem button,

The control is no longer able to read the outdoor sensor due to an open circuit. In this case the control
assumes an outdoor temperature of 32°F and continues operation. Locate and repair the problem as
described in the Data Brochure D 070. To clear the error message from the control after the sensor has
been repaired, press either the Menu or ftem hutton.

The control is no longer able to read the siab sensor due to a short circuit. In this case, if the control
is currently in the Melting mode, the conirol turns off the Heat relay. Locate and repair the problem
as described in the Data Brochure D 079 or D 090. To clear the error message from the control
after the sensor has been repaired, press either the Menu or ftem button.
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665 Error Messages (2 of 2) e

Error Displayed

Description of Error

SLAJ
LPEN

The control is no longer able to read the slab sensor due to an open circuit. In this case, if the control is
currently in the Melting mode, the control will turn off the Heat relay. Locate and repair the problem as
described in the Data Brochure D 079 or D 090. To clear the error message from the control after the
sensor has been repaired, press either the Menu or tem button,

The conirol is no longer able to read the yellow sensor due to a short circuit. In this case, the control will
turn off the heater in the Snow / Ice Sensor 080. Check the 090 yellow temperature sensor (black and
yellow wires, terminals 2 and 4), and the wiring from the terminal plug to the sensor. To clear the error
message from the control after the sensor has been repaired, press either the Menu or ftem button.

The control is no longer able to read the yellow sensor due to an open circuit. In this case, the control will
turn off the heater in the Snow / lce Sensor 090. Check the 090 yellow temperature sensor (black and
yellow wires, terminals 2 and 4}, and the wiring from the terminal plug to the sensor. To clear the etror
message from the control after the sensor has been repaired, press either the Menu or ltem button.

The control is no lenger able to read the water detection circuit due to a short circuit. In this case, if the
control is currently in the Melting mode, the control will finish the snow melting cycle. The snow meiting
system can only be operated using an external melt demand, Remote Display Module 040, Remote
Start / Stop Module 039 or the Start button on the control. Otherwise, the control will operate as if the
8Snow / Ice Sensor 090 is dry. Check the 090 water detection circuit (black and blue wires, terminals 2
and 3) according to the Data Brochure D 080, To clear the error message from the control after the error
has been repaired, press either the Menu or ltem button.

The control is no longer able to read the water detection circuit due to an open circuit. In this case, if the
control is currently in the Melting mode, the control will finish the snow melting cycle. The snow melting
system can only be operated using an external melt demand, Remote Display Module 040, Remote
Start / Stop Module 039 or the Start bution on the control. Otherwise, the control will operate as if the
Snow / Ice Sensor 090 is dry. Check the 090 water detection circuit (black and blue wires, terminals
2 and 3} according to the Data Brochure D 090. To clear the error message from the control after the
srror has been repaired, press either the Menu or ftem bution.

The control is reading a heater malfunction. In this case, unless the yellow sensor becomes too hot, the
heater continues 1o Iry fo operate. The snow melting system can only be operated using an external
melt demand, Remote Display Module 040, Remote Start / Stop Module 0389 or the Start button on the
control, Check the 090 heater circuit (red and black wires, terminals 1 and 2) according to the Data
Brochure D 090. Make sute the yellow and brown wires are not reversed. To clear the error message
from the control after the error has been repaired, press either the Menu or Itern bution.

The control's internal sensor is too hot (Above 160°F (71°C)). In this case, the control will turn off the
heater in the Snow / lce Sensor 090 until the control cools off. To clear the error message from the
control after the etror has been repaired, press either the Menu or Item button.

This warning message will be displayed if the Slab temperature does not increase 1o the SLAB TRG
temperature while the system is melting within a set time. The time limit is set using the NO HEAT item
in the MONITOR menu. To clear this warning, press either the Menu or ltem button.
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Technical Data

Snow Detector & Melting Control 665 Pulse Width Modulation

Literature D 665, A 665's, U 665, D 001, D 070.

Control -~ Microprocessor PID control; This is not a safety (limit) control,
Packaged weight -~ 3,1 1b. (1400 g), Enclosure A, blue PVC plastic

Dimensions - §-5/8"H x 7-9/16" W x 2-13/16” D (170 x 183 x 72 mm)

Approvals ~— CSA C US, CSA 22.2 N°24 and UL 873, meets class B: ICES &

FCC Part 15.
Ambient conditions -
densing.
5V (ac) £10%, 50/60 Hz, 600 VA
230V (ac) 5A,1/3 hp
2010 260 V (ac) 2 VA
NTC thermistor, 10 kQ @
Outdoor Sensor 070
tekmar type #: 039, 040, 072, 073, 080, 091,

Power supply —
Relay capacity —
Demands e
Sensors included — F7°F (25°C £0.2°C) B=3882

Optional devices —

Indoor use only, 32 to 104°F (0 to 40°C), < 80% RH non-con-
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Menu  ftem A

fekmar

Snow Detector & Melting Cantrot 865
Puites Wioth Mok dation

The installer must ensure that this controf and its wiring are isolated and/or shielded from strong sources of electromagnetic noise. Conversely, this Class B digital apparaius
complies with Part 15 of the FCC Rules and meets all requirements of the Canadian Interference-Causing Equipment Regulations. However, if this control does cause harmful
interference to radio or television reception, which is determined by turning the control off and on, the user is encouraged 1o try to correct the interference by re-otientating
or relocating the receiving antenna, relocating the receiver with respect to this conirol, andfor connecting the control 1o a different circuit from that to which the receiver is

connected.

Cet appareil numérique de la classe B respecte toutes les exigences du Réglement sur le matériel brouifleur du Canada,
Caution The nonmetallic enclosure does not provide grounding between conduit connections. Use grounding type bushings and jumper wires.
Attention Un boftier nonmétallique n'assure pas la continuité électrique des conduits. Utiliser des manchons ou des fils de accord spécialement congus pour la mise

4 la terre.

Limited Warranty and Product Return Prc

Limited Warranty The liability of tekmar under this warranty is limited. The
Furchaser, by taking receipt of any tekmar product (“Product”), acknowi-
edges the terms of the Limited Warranty in effect at the time of such Product
sale and acknowledges that it has read and understands same.

The tekmar Limited Warranty to the Purchaser on the Products sold hereunder
is a manufacturer’s pass-through warranty which the Purchaser is authorized
to pass through to its customers. Under the Limited Warranty, each tekmar
Product is warranted against defects in workmanship and materials if the Prod-
uct is installed and used in compliance with tekmar's instructions, ordinary
wear and tear excepted. The pass-through warranty period is for a period of
twenty-four (24) months from the production date if the Product is not installed
during that period, or twelve {12) months from the documented date of instalia-
tion If installed within twenty-tour (24) months from the production date.

The liability of tekmar under the Limited Warranty shall be limited to, at tekmar’s
sole discretion: the cost of parts and labor provided by tekmar to repair defects in
materials and/or workmanship of the defective product; or to the exchange of the
defective product for a warranty replacement product; or to the granting of credit
limited to the original cost of the defective product, and such repair, exchange or
credit shall be the sole remedy available from tekmar, and, without limiting the
foregaing in any way, tekmar is not responsible, in contract, tort or strict prod-
uct liability, for any other losses, cosis, expenses, inconveniences, or damages,
whether direct, indirect, special, secondary, incidental or consequential, arising
from ownership or use of the product, or from defects in workmanship or materiais,
including any liability for fundamental breach of contract.

The pass-through Limited Warraniy applies only to those defective Products
returned to tekmar during the warranty period. This Limited Warranty does not
cover the cost of the parts or labor to remove or fransport the defective Product, or
to reinstall the repaired or replacement Product, all such costs and expenses being
subject to Purchaser’s agresment and warranty with its customers.

Any representations or warranties about the Products made by Purchaser fo its
customers which are different from or in excess of the tekmar Limited Warranty are

the Purchaser's sole responsibility and obligation. Purchaser shall indemnify and
hold tekmar harmiess from and against any and all claims, liabilities and damages
of any kind or nature which arise out of or are related to any such represeniations
or warranties by Purchaser 1o its customers.

The pass-through Limited Warranty does not apply if the returned Product has
been damaged by negligence by persons other than tekmar, accident, fire, Act
of God, abuse or misuse; or has been damaged by modifications, alterations or
attachments made subsequent to purchase which have not been authorized by
tekmar; or if the Product was not installed in compliance with tekmat's instructions
andfor the local codes and ordinances; or if due to defective installation of the

Product; or if the Product was not used in compliance with tekmar's instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARBANTIES, EXPRESS OR
IMPLIED, WHICH THE GOVERNING LAW ALLOWS PARTIES TO CONTRACTU-
ALLY EXCLUDE, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, DURA-
BILITY OR DESCRIPTION OF THE PRODUCT, ITS NON-INFRINGEMENT OF
ANY RELEVANT PATENTS OR TRADEMARKS, AND ITS COMPLIANCE WITH
OR NON-VIOLATION OF ANY APPLICABLE ENVIRONMENTAL, HEALTH OR
SAFETY LEGISLATION; THE TERM OF ANY OTHER WARRANTY NOT HEREBY
CONTRACTUALLY EXCLUDED IS LIMITED SUCH THAT IT SHALL NOT EXTEND
BEYOND TWENTY-FOUR (24) MONTHS FROM THE PRODUCTION DATE, TO
THE EXTENT THAT SUCH LIMITATION IS ALLOWED BY THE GOVERNING
LAW.

Product Warranty Beturn Procedure All Products that are believed to have
defects in workmanship or materials must be returned, together with a written
description of the defect, to the tekmar Representative assigned to the territory in
which such Product is located. If tekmar receives an inquiry from someone other
than a tekmar Representative, including an inquiry from Purchaser (if not a tekmar
Representative) or Purchaser's customers, regarding a potential warranty claim,
tekmar’s sole obligation shall be to provide the address and other contact informa-
tion regarding the appropriate Representative.

® tekmar Control Systems Ltd., Canada
tekmar Control Systems, Inc., US.A.
Head Office: 5100 Silver Star Road
Vernon, B.C. Canada V1B 3K4
(250) 545-7749 Fax. {(250) 545-0650
Web Site: www.tekmarconirols.com

Control Systems

Product design, software and literature are Copyright © 2008 by:
tekmar Control Systems Lid. and tekmar Control Systems, Inc.
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tekmar”® - pata Brochure D090

Snow / Ice Sensor 090 / 094, Sensor Socket 091 07/09

The tekmar Snow/Ice Sensor 090/094 and tekmar Sensor Socket 091 are used
with all tekmar snow/ice melt controls. The 090 has a 65’ (20 m) cable while the
094 has a 208’ (64 m) cable.

The Snow/Ice Sensor is designed to sit flush with the slab surface after being
mounted into the Sensor Socket. The socket is installed directly into the snow melt
slab halfway between the heating elements or pipes.

The sensor measures the slab temperature, sensor surface temperature and
sensor surface moisture level.

1-3/4”
(45 mm)

Cable diameter
516" (7 mm)

~—— 3-1/2” (89 mm)
«——— 3-1/8” (80 mm)

X

3-13/16”
f (97 mm)

!
3/4” (19 mm)
!
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Installation

Caution

Improper installation and operation of this sensor could result in damage to
equipment and possibly even personal injury. It is your responsibility to ensure
that this sensor is safely installed according to all applicable codes and standards.

Please follow these step-by-step instructions to gain a full understanding of this
device.

STEP ONE — GETTING READY
Check the Contents

Check the contents of thls package. If any of the contents Ilsted are missing or
damaged, please refer to the Limited Warranty and Product Return Procedure on
the back of this brochure and contact your wholesaler or tekmar sales representative
for assistance.

Type 090 includes: « One Snow/Ice Sensor 090 with “O” ring * Four, #6-32 x 3/8”
screws ¢ Four, #4-40 x 7/16” screws * One Data Brochure D 090

Type 094 includes: » One Snow/Ice Sensor 094 with “O” ring « Four, #6-32 x 3/8”
screws ¢ Four, #4-40 x 7/16” screws » One Data Brochure D090

Type 091 includes: » One Snow/Ice Sensor Socket 091 « One protective plastic
plug * One plastic mounting plate « Eight, #6-32 x 3/8” screws ¢« One Data Brochure
D090

STEP TWO — MOUNTING THE SENSOR
Location of the Sensor

+ The location of the snow/ice sensor determmes how well the snow melt detector
responds to conditions on the snow melting slab. The sensor measures the
temperature of the slab surface, and would normally be installed in a location that
is representative of the average surface temperature and moisture conditions.
The only exception to this practice would be those applications where the sensor
is placed in a specific problem area where ice or snow often forms first.

» The installer should be careful to place the sensor in a location where it will not
be affected by abnormal temperature conditions that may occur near buildings,
hot air exhaust ducts or other heat sources, or sunny areas within a larger slab
area.

+ As well as reading temperatures, the sensor also detects surface water. The
installer should be careful not to place the sensor where standing water could
accumulate on its surface. Standing water in the socket may cause the snow melt
system to be held on far longer than necessary, as the control will be getting a
signal that water is present even though the rest of the slab surface may be dry. In
addition, the sensor should not be placed in areas where drainage is considerably
better than the surrounding area.

+ The snow/ice sensor should not be installed in locations where vehicles park,
near building overhangs or near trees since this may interfere with snow fall
accumulation. If in doubt about the location of these obstacles, a second spare
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socket and conduit can be installed in order to provide a backup sensor location
if the first location is not found to be ideal.

* Vehicle tire and pedestrian traffic can track water and contaminants onto the snow
melt area. If the snow/ice sensor is located in the traffic area, snow melting will be
triggered by the passing traffic. This may be desirable in commercial areas where
excessive traffic can cause the surface to become icy. In residential installations,
the amount of traffic is usually limited, and it may be desirable to locate the
snow/ice sensor away from the traffic area. This will reduce the number of snow
melt events that occur and thereby reduce the annual fuel consumption.

+ The location of the sensor should be midway between the heating pipes or
elements.

Conduit

Place the sensor socket at the chosen location and run a conduit for the cable
from the socket to the snow/ice detection control. If more than 210’ (64 m) of cable
is required to reach the control, run the conduit to a weatherproof junction box.
The sensor cable should be run in its own conduit and not in combination with
high voltage wiring.

The conduit length from the sensor to the junction box should be less than the 210’
(64 m) of cable supplied with the 094 snow/ice sensor.

At the junction box, additional 18 AWG, 5 conductor cable can be spliced on to
increase the total length to 500’ (150 m) from the sensor to control.

Avoid tying the conduit to the rebar within 6’ (2m) of the socket. This allows the
rebar grid to move without disturbing the position of the socket.

Sloped Surfaces

The top of the snow/ice sensor should be flush and parallel
to that of the snow melt surface.

When the sensor is installed on a sloped driveway, the sensor
must be installed near the lowest elevation of the slope. This
is required since the melting snow or ice runoff water will drain
toward the lowest point on the driveway and keep this area wet
for longer periods of time.

Installing the Socket

A mounting plate has been included to simplify the installation
of the sensor socket. When possible, the mounting plate
should be located directly on top of gravel in order to provide
good drainage. If the slab is more than 4" thick, a mound of
crushed rock or a styrofoam or wooden block can be used to
elevate the socket. A hole must be punched or drilled in the
styrofoam or wooden block in order to provide drainage.

Failure to provide adequate drainage under the socket may reduce the life
expectancy of the snow/ice sensor.
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The mounting plate can be fastened to the ground by driving 1/2” (12.7 mm) rebar
through the four holes located on each of the four corners and then tying the
mounting plate to the rebar.

1) Cut four pieces of rebar at

least 12” (300 long. ;
(300 mm) long ®, NO, Mounting Plate

2) Drive the rebar into the Uy it 1. Drainage hole
ground through each of 2 . 2. Socket screw holes
the mounting plate rebar 85 @ 3. Rebar holes
holes. Leave approxi- 2 2 ’ _
mately 2” (50 mm) of rebar o4 50 4. Rebar tie holes
above the ground. ®° ©@®@ | 5.Conduit tie holes

3) Cut several 12” (300 mm)
pieces of steel wire.

4) Form a “U” shape and pull wire through the rebar tie hole from the bottom to
the top side.

5) Repeat by pulling the “U” shape from the top to the bottom side.
6) Repeat (4) and (5) for each of the four corners.

7) Cross the wire, then wrap around the rebar.

8) Twist wire using pliers to tighten.

The mounting plate also has conduit tie holes to allow a cable tie or steel wire to
fasten the conduit to the mounting plate.

Placing Concrete

A plastic plug is provided with the socket to prevent it from being accidentally filled
with concrete. The plastic plug is the same thickness as the sensor flange. This
allows the finished surface of the concrete (asphalt, etc.) to be troweled flush with
the plug. The plug must be installed prior to placing the concrete. Also ensure that
the mounting plate drainage hole remains unplugged once the concrete has cured.

Installing Brick Pavers

If using brick pavers instead of concrete, it is recommended to mortar surrounding
brick pavers to the side of the socket. This ensures good thermal conduction from
the brick pavers to the socket. The top of the brick pavers should be level with the
socket when the plastic plug is installed.
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Install the Sensor and Cable

When the snow melt surface is finished,
remove the plastic plug from the socket

and fish the cable through the conduit Ll

until there is only 6 to 12” (150 to 300 mm) B3

of cable between the sensor and conduit. 7]
Loop this remaining extra wire in a loose & W “:r
coil so as to not twist it, and place it, and | =

|
the sensor into the socket. Secure the || |
sensor to the socket with the four screws
provided, making sure the “O” ring is in
place and properly seated.

Replacing old 090 or 094

Current versions of the Snow/ Ice socket 091 use #6 32 screws. Prevuous versions
of the 091 used smaller #4-40 screws. When replacing an 090 or 094, both sets
of screws are provided. It is recommended to try the smaller screws first to avoid
cross threading.

Salt and Brine Contamination

The performance of the snow/ice sensor water detection can be compromlsed
when exposed to de-icing agents such as road salt, magnesium chloride, or
calcium chloride. These contaminants can permanently damage the sensor. It
is recommended to locate the sensor away from areas exposed to these deicing
agents when at all possible. Locations to avoid could include tire track areas or
areas close to a curb where traveling vehicles may splash contaminated water on
to the sensotr.

Mamtenance

The Snow/Ice Sensor is mstalled ina hostlle environment. Accumulatlon of dirt,
salty grime, etc., on its surface will inhibit proper water detection. It should be
checked on a regular basis and, when necessary, cleaned. Before cleaning, the
control power should be shut off to prevent the control from entering the snow melt
mode. Next, use a soft bristle brush and warm soapy water to clean the sensor
surface. Do not use a steel wire brush as this will damage the sensor. Then use
a paper towel to thoroughly dry the sensor surface. After cleaning, re-power the
control and push the test button to cycle the control through the test routine.

STEP THREE =— WIRING THE SENSOR
Electrical Connections - -
The snow/ice sensor cable has 5 wires: Red, Black B|ue Yellow and Brown. The

wires connect to the respective Red, Black, Blue, Yellow and Brown terminals on
the Snow Detector & Melting Control.
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‘Testing and Troubleshooting

RO,

TEST THE SENSOR
When performing these tests:

+ The sensor head should be installed in the slab.
+ The five cable wires at the control should be disconnected (unplug terminal plug).

+ Use a good quality electrical testing meter with an ohm scale range of 0 to
2,000,000 Ohms.

The sensor has two 10k Ohm thermistors. One reads slab surface temperature,
and the other checks sensor heater temperature.

If the sensor has been disconnected from the control for an hour or more, the
readings for both thermistors should be very close.

+ Using the ohmmeter and standard testing practices, measure the resistance
between:

(a) the yellow and black sensor wires (sensor temperature), and
(b) the brown and black sensor wires (slab temperature).

The table below lists the expected resistance values at various sensor
temperatures.

+ Measure the resistance between the blue and black wires. When the sensor
surface is dry, the reading should be 2,000,000 Ohms. When the sensor surface
is wet it should be between 10,000 and 300,000 Ohms.

+ Measure the resistance between the red and black wires of the heating element.
This reading should be close to 50 Ohms.

Temperature |Resistance| Temperature |Resistance| Temperature |Resistance
°F °C Q °F °C Q °F °C Q

-49 -45 472,000 5 -15 72,900 59 15 15,700
-40 -40 337,000 14 -10 55,300 68 20 12,500
-31 -35 243,000 23 -5 42,300 77 25 10,000
-22 -30 177,000 32 0 32,600 86 30 8,060
-13 -25 130,000 41 5 25,400 95 35 6,530
-4 -20 97,000 50 10 19,900 104 40 5,330
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Technical Data s

Snow/Ice Sensor 090 /094 B |

Literature ~ |D090

090 Packaged weight | 4.4 Ibs (20009)

094 Packaged weight |10.5 Ibs (4762 g)

Dimensions 1-3/4” H x 3-7/16 O.D. (45 x 87 O.D. mm)

Material | Brass, epoxy B

Cable material j8 AWG, 5 conductor stranded wire with polyethylene

- B jacket

090 Cable length |65 +/- 1" (20 +/- 0.3 m)

094 Cable length 208 +/- 2' (64 +/- 0.6 m)

Approvals CSA C US with applicable tekmar snow melting
controls B

Operating range |-30 to 170°F (-34 to 77°C)

Sensor |NTC thermistor, 10kQ @ 77°F (25°C + 0.2°C), B = 3892

Snow/Ice Sensor Socket 091

Literature D090 )
Packaged weight 1.51lbs (675g)

Dimensions |3-13/16” H x 3-1/2 O.D. (97 x 89 O.D.mm)

Socket material Brass ]
Cap material Polyethylene

Mounting plate material | Polyethylene ]
CSA C US with applicable tekmar snow melting
controls

Approvals

70f8 © 2009 tekmar’ D090 - 07/09



| Limited Warranty and Product Return Procedure

Limited Warranty The liability of tekmar under this warranty is limited. The Purchaser, by taking
receipt of any tekmar product (“Product”), acknowledges the terms of the Limited Warranty in effect
at the time of such Product sale and acknowledges that it has read and understands same.

The tekmar Limited Warranty to the Purchaser on the Products sold hereunder is a manufacturer’s
pass-through warranty which the Purchaser is authorized to pass through to its customers. Under
the Limited Warranty, each tekmar Product is warranted against defects in workmanship and materi-
als if the Product is installed and used in compliance with tekmar’s instructions, ordinary wear and
tear excepted. The pass-through warranty period is for a period of twenty-four (24) months from the
production date if the Product is not installed during that period, or twelve (12) months from the docu-
mented date of installation if installed within twenty-four (24) months from the production date.

The liability of tekmar under the Limited Warranty shall be limited to, at tekmar’s sole discretion: the cost
of parts and labor provided by tekmar to repair defects in materials and / or workmanship of the defective
product; or to the exchange of the defective product for a warranty replacement product; or to the granting
of credit limited to the original cost of the defective product, and such repair, exchange or credit shall be
the sole remedy available from tekmar, and, without limiting the foregoing in any way, tekmar is not respon-
sible, in contract, tort or strict product liability, for any other losses, costs, expenses, inconveniences, or
damages, whether direct, indirect, special, secondary, incidental or consequential, arising from ownership
or use of the product, or from defects in workmanship or materials, including any liability for fundamental
breach of contract.

The pass-through Limited Warranty applies only to those defective Products returned to tekmar during the
warranty period. This Limited Warranty does not cover the cost of the parts or labor to remove or transport
the defective Product, or to reinstall the repaired or replacement Product, all such costs and expenses
being subject to Purchaset’s agreement and warranty with its customers.

Any representations or warranties about the Products made by Purchaser to its customers which are differ-
ent from or in excess of the tekmar Limited Warranty are the Purchaser’s sole responsibility and obligation.
Purchaser shall indemnify and hold tekmar harmless from and against any and all claims, liabilities and
damages of any kind or nature which arise out of or are related to any such representations or warranties
by Purchaser to its customers.

The pass-through Limited Warranty does not apply if the returned Product has been damaged by negli-
gence by persons other than tekmar, accident, fire, Act of God, abuse or misuse; or has been damaged by
modifications, alterations or attachments made subsequent to purchase which have not been authorized by
tekmar; or if the Product was not installed in compliance with tekmar’s instructions and/ or the local codes
and ordinances; or if due to defective installation of the Product; or if the Product was not used in compli-
ance with tekmar’s instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, WHICH THE GOV-
ERNING LAW ALLOWS PARTIES TO CONTRACTUALLY EXCLUDE, INCLUDING, WITHOUT LIMITA-
TION, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
DURABILITY OR DESCRIPTION OF THE PRODUCT, ITS NON-INFRINGEMENT OF ANY RELEVANT
PATENTS OR TRADEMARKS, AND ITS COMPLIANCE WITH OR NON-VIOLATION OF ANY APPLICABLE
ENVIRONMENTAL, HEALTH OR SAFETY LEGISLATION; THE TERM OF ANY OTHER WARRANTY NOT
HEREBY CONTRACTUALLY EXCLUDED IS LIMITED SUCH THAT IT SHALL NOT EXTEND BEYOND
TWENTY-FOUR (24) MONTHS FROM THE PRODUCTION DATE, TO THE EXTENT THAT SUCH LIMITA-
TION IS ALLOWED BY THE GOVERNING LAW.

Product Warranty Return Procedure All Products that are believed to have defects in workmanship or
materials must be returned, together with a written description of the defect, to the tekmar Representative
assighed to the territory in which such Product is located. If tekmar receives an inquiry from someone
other than a tekmar Representative, including an inquiry from Purchaser (if not a tekmar Representative)
or Purchaser’s customers, regarding a potential warranty claim, tekmar’s sole obligation shall be to provide
the address and other contact information regarding the appropriate Representative.

tekmar Control Systems Ltd., Canada . .
o tekmar Control Systems, Inc., U.S.A. Product dgssgn, software and literature
tekmar Head Office: 5100 Silver Star Road are Copyright © 2009 by:
Control Systems Vernon, B.C. Canada V1B 3K4 tekmar Control Systems Ltd. and tekmar
(250) 545-7749 Fax. (250) 545-0650 Control Systems, Inc.
Web Site: www.tekmarcontrols.com ’
All specifications are subject 80of8 D090 - 07/09 {:’
to change without notice -



SINCE 1908

SUBMITTAL

TYPE: NTA ASME EXPANSION TANKS FOR
HEATING & COOLING SYSTEMS

company MODELS: NTA-15 TO NTA-280
. Submittal Sheet No. A-3360A Date: 1-04
JOB  Cranbrook Wessels Representative
Performance Engineering Group, Inc.

Unit Tag No. Order No. Date

Engineer Submitted By Date

Contractor __Goyette Mechanical Approved By Date
DESCRIPTION CONSTRUCTION

Wessels Type NTA Tanks are ASME fixed diaphragm type pre-

charged expansion tanks. They are designed to absorb the

Shell: Carbon Steel
Diaphragm: Heavy duty butyl

expansion forces and control the pressure in heating/cooling

systems. The system’s expanded water (fully compatible with
water/glycol mixtures) is contained in a heavy-duty bladder

PERFORMANCE LIMITATIONS

Maximum Design Temperature: 240°F

charged steel expansion tank with heavy-duty butyl rubber diaphragm. The tank shall have NPT system connections
and a .3027-32 charging valve connection (standard tire valve) to facilitate the on-site charging of the tank to meet
system requirements. The tank must be constructed in accordance with most recent addition of Section Vi of the
ASME Boiler and Pressure Vessel Code.

Each tank shall be Wessels model number NTA

or approved equal.

Syst. | WL
— Model Gal. | Accept. | Dia.| Ht. | Conn.| (Lbs.)
NTA-15 7.8 4.8 12 19 3/4 44
NTA-20 10.9 4.8 12 26 3/4 47
Bl NTA-40 25.0 10.5 16 33 1 90
NTA-60 35.0 10.5 16 45 1 111
NTA-80 450 | 21.0 20 38 1 147
NTA-100 60.0 21.0 20 49 1 167
NTA-120 70.0 | 525 24 46 11/2 | 225
NTA-144 80.0 52.5 24 49 11/2 | 245
NTA-180 90.0 52.5 24 52 11/2 | 265
NTA-200 |115.0| 525 24 66 11/2 | 295
\ y NTA-240 | 140.0] 52.5 24 78 11/2 | 425
[— NTA-260 |158.0| 79.0 | 30 | 61 | 1172 | 475
NTA-280 |211.0] 84.0 30 79 112 | 645
TYPICAL SPECIFICATION
Furnish and install as shown on plans a gallon * diameter X ” (high) pre-

101 TANK ST « GREENWOOD, IN 46143 e (317) 888-9800 e (317) 888-9988 FAX & www.westank.com




SUBMITTAL

TYPE: SPA ASME AIR SEPARATOR
WITH STRAINER

MODELS: SPA 2S TO SPA 245

SUBMITTAL SHEET No. B-3305 Date: 2-01

Wessels Representative

JOB Cranbrook
Performance Engineering Group, Inc.
Unit Tag No. Order No. Date
Engineer Submitted By Date
Contractor ___Govette Mechanical Approved By Date
CONSTRUCTION PERFORMANCE LIMITATIONS
DESCRIPTION Shell: Carbon steel Maximum Design Pressure: 125 PSIG

Wessels SPA Vortex type Air Separators eliminate air quickly and
efficiently from open and closed loop heating/cooling systems. Water
enters and exits through unique "tangential" connections, which promote
a low velocity swirling effect in the center of the unit. Natural centrifugal
forces allow the heavier air-free water to move towards the outer edges
while entrained air is captured within the “eye” of the vortex and released
out the top of the separator. The water then exits near the bottom of the
unit, bubble free, protecting the system against the noise, corrosion, and
damage commonly caused by entrained air. SPA shall have a system

Heads: Carbon steel Maximum Design Temperature: 450°F

strainer. &
Dimensions l
Model Max | Conn. in inches Approx. |
Number | GPM | Size | Type |A| B B D E F | G | Lbs. | 3 l
SPA 25 56 2 NPT |[12| 2212|512 | 812 [1658| 912 |11/4] 55 _INLET
SsPA2-1/28 | 90 | 25 NPT |12| 2212|512 | 8 12 [1658]| 912 [11/4] 61
SPA3S 190 | 3 |FLANGED|12|221/2 | 53/4 8 1934|912 |[11/4] 66 CAShET. /‘a\ 1
SPA 4S5 300 | 4 |FLANGED|14| 32 |98 | 10314 [213/4]|111/2|11/2] 99 c
SPA 58 530 | 5 |FLANGED|14| 32 |owus | 1034 [2134|111/2|112] 163 n 1
SPA 6S 850 | 6 |FLANGED|20| 44 [1314| 14112 28 | 18 210 =j T
SPA 8S 1900 | 8 |FLANGED|20| 44 |13114| 1412 | 28 | 18 | 2 417 QUTLET ]
SPA10S | 3200 | 10 |FLANGED|30|601/2 | 19 20 41 | 24 | 2 658 \ l B
sPA12S | 4800 | 12 |FLANGED|30| 601/2 | 19 20 a1 | 24 | 2 | 1042 [t -]
SPA145 | 6100 | 14 |FLANGED|36| 78 22 3112 |4638] 30 | 2 | 1848 iy B
spA16s | soo0 | 16 |FLANGED|48| 108 | 30 40 60 | 38 | 2 | 2530 \ \
sPA18S | 9700 | 18 |FLANGED|54| 124 | 33 50 66 | 44 | 2 | 3559 [~ srﬁ;ﬁ%’;
SPA20S [12000| 20 |[FLANGED|60| 138 | 35 60 72 | 50 | 2 | 5810 - NPT.«/
sPA22s  |15000| 22 [FLANGED|es| 150 | 38 66 78 | 56 | 2 | 6765 LA I PR ——
IsPA24s  [17000| 24 |FLANGED|72| 150 | 38 66 78 | 56 | 2 | 7931
TYPICAL SPECIFICATION
Furnish and install as shown on plans, a vortex type air separator Model SPA______ with system strainer, sized for__________ GPM, with

_” (NPT / Flanged) tangential connections, as manufactured by Wessels Company. The air separator shall be designed in accordance with the

latest revisions of the ASME Code for Boilers and Pressure Vessels, Section VIiI, Division 1, and shall be constructed and stamped for 125 PSI working
pressure @ 450°F. A blowdown connection shall be provided to facilitate routine cleaning of the unit. Each air separator shall be Wessels SPA
or approved equal.

101 TANK STREET, GREENWOOD, IN 46143 TEL: 317-888-9800 FAX: 317-888-9988 www.westank.com
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TechData viega

PRODUCT SPECIFICATION SHEET

PLUMBING

Flow

VieyaPEX™ Cross-linked Polyethylene (PEX)

Scope

This material specification designates the requirements for ViegaPEX hot and cold water distribution tubing. All
ViegaPEX tubing is copper tube size dimension (CTS), SDR-9 wall thickness and meets the respective requirements
of ASTM F876 and F877

Materials

All ViegaPEX tubing is manufactured from a cross-linkable high density polyethylene produced by grafting
organo-silanes onto a polyethylene base. A catalyst (accelerator) added to the cross-linkable polyethylene during
extrusion initiates the cross-linking process. Cross-linking is completed with hot water or steam (sauna). ViegaPEX
tubing is available in red, white, or blue for easy identification of hot and cold lines.

Marking and Certification

All ViegaPEX tubing is marked with the name Viega as the manufacturer, nominal size, plastic tubing material
designation code (PEX 1006), design pressure and temperature ratings, relevant ASTM standards,

manufacturing date and production code, as well as both the NSF-pw and the NSF CL-R/CL-TD stamps indicating
third-party certification by NSF International for meeting and exceeding performance and toxicological standards, as
well as achieving the highest chlorine resistance rating (NSF Protocol P171) in the PEX industry. NSF conducts
random on-site inspections of Viega manufacturing facilities and independently tests ViegaPEX tubing for compliance
with physical, performance and toxicological standards. ViegaPEX is also certified to meet the Uniform Plumbing
Code, IAPMO, CSA B137.5 Warnock Hersey, the ICBO Evaluation Service and HUD (Housing and Urban
Development).

Recommended Uses

ViegaPEX tubing is intended and recommended for use in hot and cold potable water distribution systems. Design
temperature and pressure ratings for ViegaPEX is 160 psi @ 73°F and 100 psi @ 180°F. ViegaPEX tubing can also be
used in “continuously-recirculating” plumbing systems at temperatures of up to 140°F while still maintaining excellent
chlorine resistance. For information on the suitability for other hot and cold water applications not listed here, consult
with your Viega representative.

Handling and Installation

ViegaPEX cross-linked polyethylene tubing is tough yet flexible. However, it is softer than metals and may be
damaged by abrasion or by objects with a cutting edge. Use of these materials in hot and cold water distribution
systems must be in accordance with good plumbing practices, applicable code requirements, and current installation
practices available from Viega. ViegaPEX is manufactured to meet written national standards. Contact a Viega
representative or the applicable code enforcement bureau for information about approvals for specific applications.

Property ASTM Test Method Typical Values

English Units SI Units
Density D 792 - 0.946 g/cc
Melt Index™ (190°C/2.16 kg) D 1238 - 0.7g/10 min
Flexural Modulus? D 790 120,000 psi 830 MPa
Tensile Strength @ Yield (2 in/min) D 638 2,900 psi 20 MPa
Coefficient of Linear Thermal Expansion @ 68°F D 696 8x102/°F 15x10-5/°C
Hydrostatic Design Basis @ 73°F (23°C) D 2837 1,250 psi 8.6 MPa
Hydrostatic Design Basis @ 180°F (82°C) D 2837 800 psi 5.5 MPa
Vicat Softening Point D 696 255°F 124°C
Thermal Conductivity D 177 2.4 Btu-in (hr){fi2)(°F/in)  3.5x10-3 Watts/(cm2)(°C/cm)

1. Before Cross-linking
2.73°F

VIEGA

301 N. Main, Floor 9
Wichita, KS 67202
Phone: 1-877-VIEGA-NA
Fax: 1-800-976-9817

service @ viega.com
TD-PFVP 1207 www.viega.com



TechData Viega

PRODUCT SPECIFICATION SHEET

PLUMBING
Fiow
ViegaPEX™ SDR-3 PEX Tubing
ASTM F878/F877/CTS-0D SDR-9
Quality Assurance STOCK  TUBING WALL  NOML  WEIGHT VOLUME sal)
When the product is marked with the ASTM F876/F877 CODE_SZE 0D THCKNESS  1D. PERFT PER 100 FT
designation, it affirms that the product was manufactured, PX2 38" 0500+003 0070+010 0350 0413 050
inspected, sampled and tested in accordance with these PX3 12" 0625:.004 0070+010 0475 .0535 0.92
specifications and has been found to meet the specified PX4  3/4" 0.875:.004 0.097+010 0671 .1023 182
requirements. PX5 1" 1.125:.005 0.125+013 0.863 .1689 3.04
NOTE: Dimensions are in English units. Tolerances
Certifications shown are ASTM requirements. ViegaPEX is
NSF-pw| - tested for health effects to ANSI/NSF standard manufactured within these specifications.
61 and performance to ANSI/NSF standard 14.
NSF CL-R/CL-TD - Tested and conforms to NSF Protocol Pressure Drop Table
P171, Chlorine Resistance of Plastic Piping Materials. Expressed as PSVit. Pressure Drop
Meets and exceeds pass/iail criteria of both Traditional ) SZE . .
Domestic and Domestic Continuous Recirculation ratings. GPM 38 12 3 ]
NSF tested according to ASTM Standard F2023, Evaluating 1 070 016
the Oxidative Resistance of Crosslinked Polyethylene (PEX) ;2 ';gg 'gg‘g"
Tubing and Systems to Hot Chlorinated Water greatly 5E SEE T
exceeding the minimum chlorine resistance requirements of . . -
ASTM F876. 3 .539 122 .023
3.5 717 .162 .030
Sol 4 208* 039
‘ IAPMO Certified 5 314 059
@ 6 440 .082 024
. _ i 7 586 109 032
¢ - ICBO ER #5287 - listed for plumbing and ) 140 041
hydronic heating applications. ) 174" 051
) 10 | EXAMPLE: To calculate the 211 062
- lnte.r'tek _Testlng Services (Warnopk Hersey) - 11| pressure drop of a 1/2" line, 40 . | .252 074
H certification to CSA B1375 (Canadian 12 | long, with a 3 gpm flow rate, .296 087
u Standards Association) 13 | caloulate .122 psix 40 ft. = 4.9 .343 101
14| psi pressure drop. Most plumbing 116
HUD (Housing and Urban Development) - MR 1276 16| codes require 8 psi residual 148
ig | Pressure at the ﬁxtur.e. Refer to 184
Mini Bend Radius 20 your local code requirements. 554
22 267
CORRECT: INCORRECT: “Indicates 8 f ; : ;
ps maximum velocity required by some
8x0.D. PIPE FLATTENS plumbing codes. NOTE: Maximum flow for each size

AT THE BEND based on 12 FPS velocity. PSI x 2.307 = head loss.

mlmlm Burst Pressure (PSI) Per ASTM F876/F877

) . - 73°F (23°C) 180°F (82°C

NOTE: ViegaPEX tubing may be bent to a minimum of 5 x O.D. 3/8‘ 6.(20 575 )
with approved bend support. 1/2° 480 215
3/4" 475 210
1" 475 210

VIEGA

301 N. Main, Floor 9
Wichita, KS 67202
Phone: 1-877-VIEGA-NA
Fax: 1-800-976-9817

service @viega.com
TD-PFVP 1207 Www.viega.com



ProRadiant Warranty viega

VIEGA LLC LIMITED WARRANTY PRORADIANT
HYDRONIC RADIANT HEATING/COOLING AND SNOW MELT

Subject to the conditions and limitations in this Limited Warranty, VIEGA LLC (VIEGA) warrants to owners of real property in the United
States with hydronic radiant heating/cooling and/or snow melt systems properly installed by Viega trained contractors that its VIEGAPEX™
BARRIER, PEXTRON®, and FOSTAPEX® tubing, under normal conditions of use, will be free from failure caused by manufacturing defect
for a period of twenty-five (25) years from date of installation. This warranty also applies to those supplying products covered by this
warranty and installed on the property.

In addition, Viega warrants that properly installed fittings sold by Viega for use with the above listed tubing in hydronic radiant
heating/cooling and snow melt systems will be free from failure caused by manufacturing defect for a period of ten (10) years from date of
initial installation and warrants that any controls, manifolds, manifold stations, valves, or panels sold by Viega and used in those systems will
be free from failure caused by manufacturing defect for a period of two (2) years from date of initial installation.

Power tools and jaws used with Press fittings are warranted by the manufacturer and Viega extends no separate warranty on those tools or
jaws. Viega warrants that PEX Press hand and Pneumatic PEX Hammer tools sold by Viega, under normal conditions of use, shall be free
from failure caused by manufacturing defects for a period of two (2) years from date of sale.

Under this limited warrantyr;dyou onI?r have a right to reimbursement if the failure or leak resulted from a manufacturing defect in the products
covered by this warranty and the failure or leak occurred during the warranty period. You do not have a remedy or right of reimbursement
under this warranty and the warranty does not apply if the failure or any resulting damage is caused by (1) components in the systems other
than those manufactured or sold by Viega or components not recommended for use in the systems with the particular tubing used; (2) not
installing, inspecting, or testing the tubing in accordance with Viega’s installation instructions at the time of the installation, applicable code
requirements and accepted industry practices (for example, guidelines of the Radiant Panel Association); (3) improper design, including
determining proper heat-load, of the system; (4) exposure to unauthorized solvents or chemicals, antifreeze, rust inhibitor or other treatment
fluids, inadequate freeze protection, or by failure to appropriately limit recommended water temperature levels or other misuse or abuse of
the tubing in the handling of the pipe and tubing prior to or during installation or by other construction activity on the property; (5) acts of
nature such as earthquakes, fire, flood, wind, or lightning.

In the event of a leak or other failure in the system, it is the responsibility of the property owner to obtain and pay for the repairs. Only if the
warranty applies will Viega be responsible for reimbursement under this warranty. The part or parts which you claim failed should be kept
and Viega contacted by writing to the address below or telephoning 1-877-843-4262 within thirty (30) days after the leak or other failure and
identifying yourself as having a warranty claim. You should be prepared to ship, at your expense, the product which you claim failed due to a
manufacturing defect, document the date of installation, and the amount of any claimed bills for which you claim reimbursement, Within a
reasonable time after notification, Viega will investigate the reasons for the failure, which includes the right to inspect the product at Viega
and Ireas?nabla access to the site of the damage in order to determine whether the warranty applies. Viega will notify you in writing of the
results of its review.

In the event that Viega determines that the failure or leak and any resulting damages were the result of a manufacturing defect in the products
and occurred during the time periods covered by this warranty, Viega will reimburse the property owner for reasonable repair or replacement
charges resulting from the failure or leak and, during the first ten years of the warranty, additionally will reimburse damages to personal
property resulting from the failure or leak. VIEGA SHALL NOT BE LIABLE FOR CONSEQUENTIAL ECONOMIC LOSS DAMAGES UNDER ANY
LEGAL THEORY AND WHETHER ASSERTED BY DIRECT ACTION, FOR CONTRIBUTION OR INDEMNITY OR OTHERWISE.

THE ABOVE LIMITED WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IF FOUND APPLICABLE, ANY IMPLIED
WARRANTIES ARE LIMITED TO THE DURATION OF THE TIME LIMITS SET OUT IN THIS WRITTEN WARRANTY. Other than this limited
warranty, Viega does not authorize any person or firm to create for it any other obligation or liability in connection with its products. This
written warranty applies for the full term of the applicable warranty regardless of any change of ownership of the property.

In the event that tubing covered by this warranty is used in potable water plumbing systems, the Viega Limited Warranty for PureFlow®
potable water plumbing systems will apply.

Some states do not allow the exclusion or limitation of incidental or consequential damages or limitations on the duration of implied
warranties in certain types of transactions, so the above exclusion or limitations may not apply to you. This limited warranty gives you
specific legal rights and you also may have other rights which vary from state to state. This warranty shall be interpreted and applied under
the law of the state in which the product is installed.

HRH WARR 9/01/07

VIEGA  One Company... One Partner... Delivering System Solutions.
301 N. Main, Floor 9 « Wichita, KS 67202 » Ph: 877-Viega-NA  Fax: 1-800-976-9817 « E-Mail: service @viega.com * www.viega.com



Material Safety Data Sheet

Product Name: 8406 Revision Date: June 20, 2000
Page 1 of 4

} Section #1: Chemical Product And Company ldentification

Product Name: 8406

Manufacturer / Distributor: Enerco Corporation

Address: 317 North Bridge Street, Grand Ledge, MI 48837
Telephone: (517) 627-8444 Fax: (517) 627-8037

For chemical emergency - spill, leak, fire, exposure or accident - call CHEMTREC - day or night - (800) 424-9300

§ Section #2: Composition/info rmation on Ingredients

Chemical Name: ' A CAS Number WT %:
Propylene Glycol 57-55-6 >95

* Indicates hazardous substances. Remainder of components comprise proprietary im'ormaiion. This document is prepared pursuant io the
OSHA Hazard Communication Standard, 29 CRF 1910.1200. In addition, other substances not "hazardous” per this OSHA standard may

| Section #3: Hazards Identification

EMERGENCY OVERVIEW: May cause irritation to skin and eyes.

Potential Health Effects: See Section 11 for toxicological data

Effects Of Acute Exposure:
Eye: Mild irritation may occur.
Skin: Mild irritation may occur.
Inhalation: Harmful effects are not expected from short term inhallation.
Ingestion: Not expected to resuit in harmful effects under anticipated conditions of normal use. Excessive ingestion
may cause central nervous system effects.

Effects Of Chronic Exposure: May aggrevate pre-existing eye disease.

Medical Conditions Generally Aggravated By Exposure:  May aggrevate pre-existing eye disease.

' Section #4: First Aid Measures
Eye:
immediately flush with water for 15 minutes - be sure eyelids are held open during flushing. if irritation occurs, consuit
physician.
Skin:
Flush with water for 15 minutes. [f irritation occurs, consult physician.

Inhalation: ] :
First aid not normally requared Remove to fresh air if effects occur. Consult physician if symptoms persists.

Ingestion:
First aid not normally required. If symtoms develop, consult physician - get medical attention. Never give anything by
mouth to an unconscious person.

Continued on next page... Printed on: May 13, 2002



Material Safety Data Sheet

Product Name: 8406 Revision Date: June 20, 2000

Continued from previous page... Page 20f 4

E Section #5: Fire-Fighting Measures '
Flash Point:  Greater than 200°F.

Flammable Limits: Not determined.

Extinguishing Media:  Water, fog, dry chemical, carbon dioxide, foam.

Special Fire Fighting Procedures: Fire fighters should wear full protective gear ' 4. éevere Hazard

including seif-contained breathing apparatus. 3 - Serious Hazard

2 - Moderate Hazard
‘ 1 - Slight Hazard

Unusual Fire And Explosive Hazards: 0 - Minimal Hazard

May form carbon dioxide and carbon monoxide.
NFPA Hazard Codes - (Health / Flammability / Reactivity):
0 1 / 0

' Section #6: Accidental Release Measures ;

.

Spill And Leak Procedure:

Contain spill. Keep out of drains, sewers, lakes, streams, or other water systems. Use absorbent to clean up.
Transfer to suitable container for disposal.
Large spills: Dike or contain material and recover it for use as originally intended.

Disposal:
Dispose of in accordance with applicable environmental standards.
| Section #7: Handling And Storage

Precautions To Be Taken In Handling:
Avoid contact with eyes, skin, and clothing. Avoid breathing vapor.
Keep container tightly closed when not in use. Do not ingest.

N

Precautions To Be Taken In Storage:

Store in a cool, dry place. Store below 120°F. Normal shelf life 1 year.
Do not store with or near food supplies or potable water.

Continued on next page... Printed on: May 13, 2002



Material Safety Data Sheet

Product Name: 8406 Revision Date: June 20, 2000

Continued from previous page... : Page 3 of 4
| Section #8: Exposure Controls / Personal Protection

Ventilation: {Jse adequate ventilation to keep airborne levels below the exposure limits.

Eye Protection:  Chemical safety goggles.

Skin Protection: Rubber gloves.
Respiratory Protection: None needed, if ventilation is adequate.
Other Protection Equipment: Not Applicable.

Permissible Exposure Limits: None established for product.

(Section #9: Physical And Chemical Properties

Appearance And Odor: Clear liquid (unless dye Evaporation Rate Similar to water
requested) Little or no odor.

Boiling Point (°F): Greater than 212 pH: 9-10

Vapor Pressure <0.1 mm Hg Solubility In Water: Complete

Vapor Density: 2.6 (air = 1)

' Section #10: Stability And Reactivity

Chemical Stability: Stable

Conditions To Avoid: Avoid temperatures above 120°F or below 40°F.
Incompatibility:  Strong bases. Strong acids. Oxidizing agents.

Hazardous Decomposition Products: Carbon monoxide and other toxic vapors.

Hazardous Polymerization: Will not occur.

| Section #11: Toxicological Information

Skin and eye (mild irritation) are expected to be the primary target organs of this product. May be harmful if ingested in
large quantities.
Ingredients As Carcinogens:

To the best of our knowledge, this product does not contain any substances that are considered by OSHA, NTP,
IARC, or ACGIH to be 'probable’ or 'suspected’ human carcinogens.

( Section #12: Ecological Information

Practicallly non toxic to mammalian wildlife. Insignificant toxic hazard to aquatic organisms and fish.

| Section #13: Disposal Considerations

Best route is to use product for its originally intended purpose.
Dispose of in accordance with applicable environmental standards.

Continued on next page... Printed on: May 13, 2002
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Product Name: 8406 Revision Date: June 20, 2000

Continued from previous page... Page 4 of 4

‘ Section #14: Transport Information

DOT Proper Shipping Name: Not hazardous as regulated by DOT.

DOT Hazard Class:  Not Applicable.

DOT Label: Not Applicable

| Section #15: Regulatory Information

TSCA: All ingredients are on the TSCA inventory or are not required to be listed on the TSCA inventory.

RCRA Hazard Class: No components of this product are listed,

CERCLARQ: Np components of this product are listed.

SARA Title Ill:
Extremely Hazardous Substance: No components of this product are listed.

Hazardous Substance: Hazard due to: lIrritability

Hazard Catagorization:
(] Sudden Release Of Pressure ¥ Immediate (Acute) Health
[ Reactive [ Delayed (Chronic) Health
U Fire

Section 313 Chemicals: No components of this product are listed.

STATE RIGHT-TO-KNOW:
CHEMICAL NAME CAS NUMBER LIST
Propylene Glycol 57-55-6 PA1, MN

PA1=Pennsylvania Hazardous Substance (present at greater than or equal to 1.0%)
MN=Minnesota Hazardous Substance.

Section #16: Other Information

We believe that the statements, technical information, and recommendations. contained herein are reliable. However, since data, safety standards, and
government regulations are subject to change and conditions of handiing and of use or misuse are beyond our control, and since heaith and safety
precautions given may not be adequate for all individuals and/or situations, Enerco Corporation makes no warranty, either expressed or implied, with
respect to the continuing accuracy of the information contained herein.

Printed on: May 13, 2002



Submittal Data Sheet

CPC-3 CONSTANT
PRESSURE CONTROLLER

Description

The CPC-3 is a microprocessor-based control that can simultaneously
control both draft and/or combustion air pressures. It typically controls
the operation and speed of an Auto-Draft® Inducer and/or a Universal
Blower to maintain draft or pressure set points. A third function provides
for an interface with a motorized louver. The CPC-3 also serves as the
safety interlock with associated burner controls.

Features

The CPC-3 has an 80 character vacuum florescent display that pro-
vides real-time system status and a soft touch keypad. All primary func-
tions can be programmed via distinct buttons, eliminating scrolling
through multiple screens. Included are four burner interlock terminal
strips that can interface with millivolt, 24 Volt, 115 Volt or 230 Volt burn-
er control circuits. The addition of up to three EXP-4E Expansion
Modules allows up to 16 separate burners to be interlocked. LED sta-
tus indicators on the face of the keypad show which interlocked burner
is calling for heat and when the CPC-3 safety circuits approve burner
operation. Additional LED's indicate venter limit(s) status and VFD
operation and fault status. Correct venter rotation can be determined by
display prompts and changed through a dip switch on the circuit board.
Included quick connect cabling completes all control circuit connections
between the CPC-3 and VFD. Features system fault diagnosis with
bulling maintenance. personnal i systom fauts. Alarm relay aisg  COMBUSTION AIR APPLICA
allows interface with building management system TIONS WHERE THE CPC-3 IS

' CONTROLLING THE MECH-

ANICAL ROOM PRESSURE.
The system will not maintain
room pressure unless doors
have sweeps and all obvious
voids to spaces outside the
mechanical room are sealed.

|

— 136" —————— ~| 26" |~

IMPORTANT: FOR “OPEN”

Programming Options

Draft Pressure Set Point, Combustion Air Pressure Set Point, Pre and
Post purge, Automatic or Manual operation. Combustion air modes of
operation include “Open” room pressure or ducted “Sealed” pressure
for sealed combustion burners.

OO OO OO O OO OO Ty
o
a

Operation SR
Upon a call for heat from an interlocked burner the CPC-3 references FRONT VIEW SIDE VIEW
the vent system draft and/or combustion air pressure as measured by
the TD-Series Pressure Transducer(s) and activates the Variable
Frequency Drive. The VFD quickly speeds up the inducer/blower until
the vent system draft and/or combustion air set point is reached. When CPC-3 CONTROLLER
the set pomF is reached'the CPC-3 comp!e?tes the circuit to the inter- Power Supply 115 / 208-230 / 50 - 60 Hz / 0.5 Amp
locked appliance allowing the normal firing sequence to resume. - -
Additional burner stages will create a momentary decrease in vent sys- Control Signal Drive: 2 each 0-10VDC, 10 mA each
tem pressures, causing the inducer/blower to speed up to maintain the Sensor: 5 each 0-10 VDC, 0.25 mA each
set point. If sufficient natural draft and/or combustion air is present the 1 Digital Input 3.4 - 5.0 VDC, 24 mA max
CPC-3 will deactivate the inducer/blower until it is needed. The inter- 1 Digital Output 3.4 - 5.0 VDC, 24 mA max
locked bur'nerg, will bg c?eactivated ifthg vent systgm drgft sgt ppint can- Sensor Supply 4 each 24 VDC, 420 mA total
not be maintained within 0.01" w.c. during predefined time limits based -
on combustion air or draft modes of operation. Inducer Range of Operation +0.1510 -0.60 In WC / +37 to -159 Pa
Combustion Air Range of Operation
Material Open System: +0.15 10 -0.60 In WC / +37 to -159 Pa
The housing is made from 18 gauge aluminized steel and is painted Sealed System: +0.10 t0 -0.10 In WC / +24 to -24 Pa
with an industrial powder coating. It has NEMA class 1 construction. Pressure Tolerance 0.0002 In WG /0.05 Pa
Listings Operating Temperature 32°t0 122° F / 0° to 50° C
ETL Listed # 56826 , , , Appliance / Pump / AUX Relays General Purpose 20 A, 240 VAC
UL508 - Standard for industrial control equipment Motor: 1 HP, 125 VAC
. . . 2 HP, 250 VAC
CSA C22.2 No. 14-95 - Standard for industrial control equipment
Alarm Relay 2 A, 125 VAC
Warranty Dimensions, Hx W x D 15.5x 13.6 x 2.6 in
2 year warranty e b 394 x 345 x 66 mm
. ” Weight 9.5Ibs/4.3kg
L15TED FIGURE 8067002 7/26/04

Tjernlund Products, Inc. « 1601 Ninth Street « White Bear Lake, MN 55110 « (651) 426-2993 « (800) 255-4208 * FAX (651) 426-9547 « www.tiernlund.com
P/N 8513016




Submittal Data Sheet
VFD-SERIES VARIABLE FREQUENCY DRIVES

_________________________________________________________________________________________________________________________|
Description
Tjernlund VFD-Series Drives from Yaskawa are pulse width modulated to generate an adjustable voltage to frequency three phase output for complete
speed control of Tjernlund Auto-Draft® Series Commercial Ventilation and Draft Systems. All Drives are factory programmed for the Inducer or Blower
they are controlling and specific mode of operation.

An Automatic-Variable Speed system includes a closed loop VFD, CPC-3 Constant Pressure Controller, TD-Series Pressure Transducer and an Auto-
Draft® Inducer or Universal Blower. This system will automatically adjust the Inducer/Blower speed based on the pressure in the stack or room to always
deliver perfect draft or combustion air. Closed loop VFD’s include 10’ quick connect cable to connect VFD and Inducer/Blower limit circuits to CPC-3.

An Adjustable-Fixed Speed system includes an an open loop VFD and an Auto-Draft® Inducer or Universal Blower. Inducer/Blower speed is manually
adjusted by the installer with the VFD. Open loop VFD’s include a Relay for easier interlock with the UC1 Universal Control.

Construction
The housing is constructed from 18 gauge aluminized steel and is coated with an industrial powder coating. It has NEMA class 1 construction.

Listings
UL, ULc and CE compliant.

MODEL USED  [INPUT VOLTAGE (ALL DRIVES 3 PHASE
VFD MODEL WITH PRODUCE 3 PHA(SE OUTPUT) HP | AmPS
VFD-1/2H1A82C3 |VSAD8-230 208-230 VoIt Single or 3 Phase 172 HP 3.0
VFD-1/2H1AB4C3 [VSADB-460A 460 Volt 3 Phase 172 HP[1.2
VFD-TH1A81C3 |VSAD8-230 115 VAC input/230 VoIt 3 Phase Output |1 HP 5.0
VFD-TH1A101C3 |VSAD10-230 115 VAC input/230 VoIt 3 Phase Output |1 HP_|5.0
VFD-TH1A102C3 |VSAD10-230 208-230 VoIt Single or 3 Phase THP |50
VFD-TH1A104C3 |VSAD10-460A _ |460 VoIt 3 Phase THP |34
VFD-2H1A122C3 |VSAD12-230 208-230 VoIt Single or 3 Phase 2HP [8.0
VFD-2H1A124C3 |VSAD12-460A _ |460 Volt 3 Phase 2HP (34
VFD-1/2H1A8203 |VSAD8-230 208-230 VoIt Single or 3 Phase 172 HP 3.0
VFD-1/2H1A8403 |VSAD8-460A 460 Volt 3 Phase 112 HP|1.2 MOTOR DRIVE (VFD)
VFD-1H1A8103 |VSAD8-230 115 VAC input/230 Volt 3 Phase Output |1 HP_|3.0 I 775
VFD-TH1A10103 |VSAD10-230 715 VAC input/230 VoIt 3 Phase Output |1 HP 5.0 - |
VFD-TH1A10203 |VSAD10-230 208-230 VoIt Single or 3 Phase THP |50
VFD-1H1A10403 |VSAD10-460A _ |460 VoIt 3 Phase THP |34
VFD-2H1A12203 |VSAD12-230 208-230 VoIt Single or 3 Phase 2HP 8.0
VFD-2H1A12403 |VSAD12-460A _ |460 Volt 3 Phase 2HP |34 15.:28"
VFD-5H2A122C3 |(2) VSAD12-230 |208-230 Volt Single or 3 Phase 5HP [175 S—
VFD-5H2A124C3 |(2) VSAD12-460A |460 VoIt 3 Phase 5HP |8.6 S
VFD-1/2H1U82C3 |[VSUBS 208-230 VoIt Single or 3 Phase 172 HP 3.0 pacnwn | Y U
VFD-1/2H1U84C3 [VSUB8 260 VoIt 3 Phase 172 AP 1.2 FRONT VIEW SIDE VIEW
VFD-TH1U81C3 |VSUBS 115 VAC input/230 VoIt 3 Phase Output |1 HP_|5.0
VFD-TH1U121C3 |VSUB12 115 VAC input/230 VoIt 3 Phase Output |1 HP_|5.0
VFD-1H1U122C3 |VSUB12 208-230 VoIt 3 Phase THP |50
VFD-1H1U124C3 |VSUB12 460 VoIt 3 Phase THP |34
VFD-2H1U162C3 |VSUB16 208-230 VoIt 3 Phase 2HP [8.0
VFD-2H1U164C3 |VSUB16 260 VoIt 3 Phase 2HP (34
VFD-3H1U202C3 |VSUB20 208-230 VoIt 3 Phase 3HP [11.0
VFD-3H1U204C3 |VSUB20 260 VoIt 3 Phase 3HP |48
VFD-1/2H1U8203 [VSUB8 208-230 VoIt Single or 3 Phase 172 HP[3.0
VFD-1/2H1U8403 [VSUB8 460 Volt 3 Phase 172 HP 1.2
VFD-TH1U8103 |VSUBS 115 VAC input/230 VoIt 3 Phase Output |1 HP 3.0
VFD-1H1U12103 |VSUB12 115 VAC input/230 VoIt 3 Phase Output |1 HP_|5.0
VFD-1H1U12203 |VSUB12 208-230 VoIt 3 Phase THP |50
VFD-1H1U12403 [VSUB12 460 VoIt 3 Phase THP |34
~ VFD-2H1U16203 |VSUB16 208-230 VoIt 3 Phase 2HP [8.0
= [VFD-2H1U16403 |[VSUB16 260 VoIt 3 Phase 2HP (34
VFD-3H1U20203 |VSUB20 208-230 VoIt 3 Phase 3HP [11.0
VFD-3H1U20403 [VSUB20 460 VoIt 3 Phase 3HP |48

Tjernlund Products, Inc. « 1601 Ninth Street « White Bear Lake, MN 55110 « (651) 426-2993 « (800) 255-4208 « FAX (651) 426-9547 « www.tiernlund.com
P/N 8513014 REV A 12/04
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Submittal Data Sheet

EXP-4E EXPANSION MODULE
TD-SERIES PRESSURE TRANSDUCERS
FFP-1 FIRE & FREEZE PROTECTION LIMIT

IPS-1 INDOOR PRESSURE SENSOR
]

EXP-4E Appliance Interlock Expansion Module
Description

The EXP-4E Expansion Module allows up to four addi- EXP-4E
tional appliances to be interlocked with the CPC-3
Constant Pressure Controller. Three EXP-4E modules | 8.6" | 3
can be used with one CPC-3 for controlling up to sixteen \ ' |
appliances. It communicates with the CPC-3 via a plug ‘

|

in ribbon cable and has LED lights that provide the sta-
tus of each appliance interlocked. Comes with a control
box that has NEMA class 1 construction. 71" O

TD-Series Pressure Transducers ‘ —
Description FRONT VIEW END VIEW
The TD-Series pressure transducers measure draft
pressure within the vent pipe or mechanical room 10
times a second. They communicate with the CPC-3
which modulates the VFD to increase or decrease the
Inducer/Blower motor to maintain perfect draft or com-
bustion air. Includes automatic recalibration to stop elec- ‘« 4.7" —= 22" T—»\
tronic set point drifting and is not position sensitive. 5 5

PRESSURE TRANSDUCER

TD-2 (+0.15” to -0.60” w.c.) for draft or “Sealed” ! ﬁ .
(ducted sealed combustion air) sensing. | l

[$)]
~
I
a1

TD-3 (+0.10” to -0.10” w.c.) for “Open” ° °
(room pressure) combustion air sensing. FRONT VIEW SIDE VIEW

FFP-1 Fire & Freeze Protection Limit
Description

The FFP-1 Fire and Freeze Protection Limit helps pro- FREEZE / FIRE PROTECTOR (FFP-1)
tect the boiler room from temperature extremes. It is used

with Tjernlund Series Commercial Combustion Air ‘ 51" | 21" T——‘
Systems. The FFP-1 is designed to disrupt power to a ‘ J— J— ‘ —_
combustion air supply blower in the event of a boiler +
room fire or an extended period where frigid outdoor air 26" @
supply could cause pipes to freeze. J

A WARNING FRONT VIEW END VIEW

Do not wire an FFP-1 into a flue gas exhaust system
or interuption of the exhaust system may occur if
boiler room temperature falls below Freeze Limit

temperature setting. INDOOR PRESSURE SENSOR (IPS-1)
|—-— 3.8" —— " |—-—
IPS-1 Indoor Pressure Sensor ‘ ‘ ‘
Description |
Decorative cover for indoor reference pressure probe for 2.0m %
room pressure combustion air sensing. Includes sam- ! 7
pling tube and fittings. For use with TD-Series pressure
transducers. FRONT VIEW END VIEW

Tjernlund Products, Inc. « 1601 Ninth Street « White Bear Lake, MN 55110 « (651) 426-2993 « (800) 255-4208 » FAX (651) 426-9547 » www.tjernlund.com
P/N 8513008 REV C 11/04
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Submittal Data Sheet
VSUB16 Variable Speed Universal Blower

Description: Listings:
VSUB-Series Variable Speed Universal Blowers are suitable ETL # 56826
for providing combustion air or sidewall or vertically venting UL 378 - Draft Equipment / Variable Speed ®
non-condensing heating appliances, dryers and ovens. Can UL 705 - Power Ventilators . us
be installed indoors or outdoors. CSA-CAN3-B255-M81 i TeD
Use with the CPC-3 Constant Pressure Controller, Closed Warranty:
Loop VFD and TD-Series Pressure Transducer for an 2 year mechanical
Automatic-Variable Speed system which will modulate to
always deliver the perfect amount of draft or combustion air.
For an Adjustable-Fixed Speed system, use an Open Loop Model VSUB16 | 208-230 Volt 460 Volt
VFD to manually adjust speed of the VSUB. Power hp 2 2
Amps A 6.0-5.6 2.8
Housing Construction: _ _ Voltage  VAC| 3x208-230 3x460
Constructed of 14-gauge, Type 316L stainless steel with con- v— 205 e 1 129 K
tinuous welds. The blower outlet rotates 180° for installation &9 s %
flexibility. The motor chassis slides away from the housing on
polyethylene guides for easy motor and impeller access.
Impeller:
Backward inclined, high temperature coated, Class 1 impeller
is both dynamically and statically balanced with permanently
attached balancing weights.
Motor:
Three phase, 2 HP, 208-230/460 VAC, TEFC, EPACT High
Efficiency Rated, arctic-duty, thermal overload protected, per-
manently lubricated and sealed ball bearing. VSUB16
Standard Equipment: A 157/8" é’
* 4" x 4” weatherproof junction box with 4’ conduit B 14" ¥ L
» Square to round vent pipe adapter C | 111516 °
+ PSA-1 Fan Proving Switch D | 13516" ==
* FFP-1 Freeze and Fire Protection Limit E 27 1/2" N
(FFP-1 For combustion air applications only!) F 157/8"
» Condensate drain kit G | 4111/16" ' '
H | 4311/16"
Optional Controls: ' 23 1/4" END VIEW
» CPC-3 Constant Pressure Controller J 24 3/4" ~—D—
» IPS-1 Indoor Pressure Sensor decorative cover, fittings K 16” E
» TD-2 Pressure Transducer (+0.15” to -0.60” w.c.) L | 2613/16" ~— OF —»]
For draft or “Sealed” (ducted sealed combustion air) sensing M 11.3/4" ‘FBA‘ ‘ |
« TD-3 Pressure Transducer (+0.10” to -0.10” w.c.) N | 187/8 T S I
For “Open” (room pressure) combustion air sensing O | 341316" T f ‘
« VFD-Series Variable Frequency Drives P_| 71516 ‘T 13 i
Temperature Rating: I el T
U.S. and Canada 575°F / 300°C LR G H
INCLUDED SQUARE '
TO ROUND ADAPTER ‘
|
i \ [ 1
o, 1
J
TOP VIEW

Tjernlund Products, Inc. « 1601 Ninth Street « White Bear Lake, MN 55110 « (651) 426-2993 » (800) 255-4208 « FAX (651) 426-9547 » www.tjernlund.com

P/N 8513012 REV B 8/05



