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NOTICE:

See the inside of the front cover to determine if a heater is single voltage (115VAC —
built prior to 4/27/04) or dual voltage (120/240 VAC — built 4/27/04 or after.)
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IMPORTANT

To determine if a heater is single voltage (115VAC — manufactured before 4/27/04) or dual voltage (120/240VAC —
manufactured on or after 4/27/04), shut off power to the heater, remove the heater covers and open the control box.

12-Pin Plug

Dual Voltage Contrel Box, Note 12-Pin Flug at left Single Voltage Contrel Box, Single voltage
rear of box, Dual woltage units (1207 240V AC) units (120VAC only) were manufactured prior
hawe been manufactured since April 27, 2004, to April 27, 2004,

See Pages 4-32 and 4-33 for Wiring Connection Diagrams.
See Page 7-1 for more information.



SECTION ONE - Heater Design and Function

Heater Design and Function

Figure 1-1: Heater Exterior View
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The Sta-Rite Poal/Spa Heater provides clean, efficient
and economical water heating for fresh water pools and

spas in a compact unit.

Safet],r Precautions:

Hazardous fuel. This appliance is gas

fired. Models with NA or HD suffix use natural gas only.
Models with LP suffix use propane (LPG) gas only. Do
not try to operate heater on any fuel except the fuel for
which it was designed. Improper installation, operation,
or servicing can cause gas leaks, fire, and explosion.
Read and understand this training manual before
atternpting to install or service this Sta-Rite Pool/Spa
Heater,

Use the section review questions to check your knowl-
edge of the heater and its operation.

Hazardous voltage. This heater requires
120VAC or 240VAC (see inside front cover of this book)
for the control electricity. Take all normal precautions for
the voltage involved, including precautions needed when
working with electricity around a spark-ignitible fuel.

* Installation must comply with all local building
codes that apply.

* Installation must comply with National Electrical
Code (MEC) (AMNSL/NEFRA 70 or Canadian
Electrical Code (CEC, Standard C54 22.1) require-
ments (as applicable). and all local electrical code
requirements that apply

* United States heater installations (including went-
ing) must meet Mational Fuel Gas Code (AMNEI
£223.1) requirements and any local Fuel Gas Code
requirements aor restrictions that apply.

* (Canadian heater installations (including wenting)
must comply with Standards CSA-BE149.1 -
INSTALLATION CODES FOR GAS-BEURNING
APPLIANCES AND EQUIPKENT.

warns about hazards that will cause death,
serious personal injury, or major property damage if ignored.

A WARNING warns about hazards that can cause death,

serious personal injury, or major property damage if ignored.

A CAUTION warns about hazards that will or can cause

minor personal injury, or property damage if ignored.

For further information or assistance, call Sta-Rite customer service at 1-800-752-0183




SECTION ONE - Heater Design and Function

Heater Main Systems

The Heater Has NOTE: Al heaters built prior
Three Main Systems: to 4/27/04 are single voltage
(115VAC). Heaters built on or

* The Electrical System
* The Burner System after 4/27/04 are dual voltage

* The Whter System (120/240VAC). Some electrical
parts are not interchangeable.
. \ See the insdie front cover of

|

The Electrical System is
contralled through

the Membrane Pad and
Control Board (#1);

It includes:

the Igniter (#2),

the Contnol Box with
Ignition Control Module
and Air Flow Switch (#3),
the Stack Flue Sensor,
High Limit Switch.
Automatic Gas Shutoff,
and Thetristor (#4),

the Combination Gas
Control Valve (#5),

the Combustion Air Blower (#6),
and the Wiring Harness

inat shawrn), J

this manual for identification
information.

The Burner System includes
the Combination Gas
Contral Valve (#5),
Combustion Air Blower (#6),
Air Orifice (#7),
Flamehelder/Burnen(#8),
Combustion Chamber (#9),
Exhaust Vent (#10), and

Gas Orifice (not shown),

The Water Systemn includes:

the Manifald (#11),

the Heat Exchanger (#12), and
the Water Pressure Switch (#13).

2684 1096

Figure 1-2: Heater Systems
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SECTION ONE - Heater Design and Function

Operating Control

Digital Temperature

S

Dual Temperature

/ Display —\
® LOW SPEFD
STA-RITE ()
M BOOSTER PUMP ‘
SIMPLY SMARTER U‘
HIGH SPEED
() () Temperature Up/Down ()
System Operation FILTER AUX AUX
Indicator Lights PUMP ] A V 2
() ( J ® () ()
SERVICE SERVICE HFATING 24 OO/
HEATER SKSTEM o o g

-

Controls
Figure 1-3: Control Board / Membrane Pad

The heater is operated through an externally mounted INDICATOR
Operating Control Center, Poal and spa settinggs, a digi- LIGHT Light ON indicates
tal ternperature display and sy*steml clnperatmn indicator POOL ON Heater is on.
LED=z are lacated on the touch-sensitive Mermbrane Fad .

. . . \ The pool watertemperature is
(see Figure 1-3). The indicater LED's monitor a series of . .

. . controlling heater operation.
electranically controlled safety interlocks.
The function of each Operating Control iz listed below. SPA ON Heater is on. .
Each indicator light function is listed at right. The spa watertemperature is
NOTE: When either the TEMP A or TEMPV touch controlling heater operation.
pads are pressed, the digital display will indicate the HEATING The thermostat is calling for heat;
ternperature setting, After five seconds the display (Steady) burner is firing.
returns to the actual current pool or spa temperature ) ) _
(depending on “Pool On” or “Spa On” setting). HE_ATI_NG The thgrmostat_@ calling for heat;
(Blinking) burner is NOT firing.

To toggle the display between degrees Centigrade (*C)
and degrees Farenheit ("F): press the OFF button; then
press TEMIE A or TEMP'V for b seconds. The display will
flash once and change modes (°C to "F or wice wersa).

OPERATING

CONTROL ACT/IOM-RESULT

POOL ON Press. Pool water temperature setting
now drives the heater control system.

SPA ON Press. Spa water temperature setting
now drives the heater control system.

OFF Press. Switches off the heater

TEMPA Press. Raises the pool or spa
temperature setting.

TEMPVY Press. Lowers the pool or spa

temperature setting.
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SERVICE SYSTEM

SERVICE HEATER

There is insufficient water flow to
the heater.

There is a fault in the heater,
its controls, or the gas supply.

information.

Safet],r Precautions:

Fire hazard. Do not attempt to operate

the heater or override any safety controls when the
“service heater” light is on. Doing so can damage the
heater and may cause fire or explosion.

See “Troubleshooting”, Page 7-1, for more detailed




SECTION ONE - Heater Design and Function

Electrical Flow Through the Heater

Figure 1-4: Electrical Flow

The Thermistor senses the inlet water temperature,

If the ternperature sensed is lower than that set on
the Operating Control, power is supplied to the
Ignition Contrel Medule through & series of safety
interlocks (see helawr),

The Water Pressure Switch senses whether or not
there is adequate water flow through the heater,

The High Limit Switch monitors the outlet water
temperature and will open if a malfunction causes
the eutlet temperature to exceed 1357 F (57° C).

The Automatic Gas Shutoff Switch (AGS) momni-
tors the outlet ternperature from the Heat
Exchanger and will open if a malfunction causes the
water outlet temperature to exceed 140° F (»0° 3.

If the High Limit Switch and the Water Pressure
Swritch are OK, the Ignition Contrel Module starts
the Combustion Air Blower,

When the Blower comes up to speed the Air Flow
Switch (AFS) senses air flow across the Air
Metering Orifice.

If the airflow is sufficient, the AFS closes, completes
the ignition circuit, and supplies power to the
Ignition Contrel Medule.

[n 20 seconds the Hot Surface Igniter (HSI)
element heats to ignition temperature. The
Cembination Gas Control Valve then opens and
the bumer flame ignites,
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10.

11.

12,

13,

14.

15,

The HZI element automatically switches from igni-
tion mede to a flame sensing mode to monitor the
flarne,

The Stack Flue Sensor monitors the flue collar
terperature and will shut down the heater if the
temperature exceeds 500° F (260° C).

The Burner in the Combustion Chamber fires until
the desired water temperature is reached. Once
reached, the Bummer shuts off and the BElower contin-
ues to run for about 45 seconds (known as “post
puargs”l.

If the burner deoes not ignite in seven seconds, the
systern shuts down and will not restart, The heater
must be turned off and turned back on again at the
MMembrane Pad (wait about 5 secands) before it will
start.

If the flame is extinguished during operation, the
Combination Gas Control Valve closes and the
ignition cycle reactivates.

If any safety interlocks open during Burmer opera-
tion, the Bumer immediately shuts off, but the
Elower continues to run for about 45 seconds,

Safet],r Precautions:

Risk of electric shock, fire or explo-

sion. Do not attempt to override any electrical safety
interlocks which have opened. Find and fix the fault
before operating the heater.
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Gas and Air Flow Through the Heater

Exhaust

=

1

o A

Figure 1-5: Air and Gas Flow

1. The Elower draws ambient air inta the Bumer : ,
Systern by negative pressure through the Air SafEtF Precautions:

Orifice. Risk of fire or explosion.

2. The Blower at the sarne tire is drawing Natural or If Combination Gas Control Valve does not open or if
Propane Gas inte the Burner Systern by negative fuel does not ignite properly, DO NOT attempt to over-
pressure through the Gas Orifice. ride safety interlocks to force combustion. Find and

3. The air and gas are thoroughly mixed in the Mixing fix fault before operating heater.

Tube,

4, The Blower then forces the air/gas mixture into the
Flame Helder in the Combustion Chamber under a
slight positive pressure.

5. The mixture iz ighited in the Combustion
Chamber, arcund the circumference of the
Flamehaolder. Cornbustion continues until the pre-
set water ternperature is reached.

. The Heat Exchanger tubes surrounding the
Bumer/Flameholder extract heat from the hot flue
gases and heat the water flowing through the
tubes,

7. The cooled exhaust is collected in a sealed Exhaust
Plenum, then is discharged out the Vent Body.

1-5
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Water Flow Through the Heater

Inlet
(Cold
Water)

(3)

Outlet
(Warm/
Mixed

Water) /4

4— +—— Primary
Heating
Coils

I/

+——— Secondary
Heating
Coils

<« O

Y,

@

Figure 1-6: Water Flow

The pool ar spa circulating pump supplies water to
the heater through the Inlet.

Whter passes to and from the heater through 2*
PVC piping to the Manifeld and the Manifold
Adapter.

& Spring-loaded Automatic Bypass Valve in the
hanifold bypasses water in excess of that required
by the Heat Exchanger.

The Manifeld Adapter distributes water to the indi-
widual tubes of the Heat Exchanger.

Whter is heated in the coils of the Heat Exchanger
and returned to the Manifold Adapter.

The Thermal Regulator controls the flow of water
out of the Heat Exchanger to maintain a water out-
let ternperature sbove 120° F (49 C).

The water flows from the Outlet to the pool or spa,

1-

Safety Precautions:

Risk of heater damage and flooding.

Do not attempt to operate heater unless water flow
through heater is within prescribed limits. See Table 1,
“Maximum and Minimum Flow Rates in GPM” below.

Heater installed above pool/spa water level should
have no flow restricting or shutoff valves in system.
Heaters installed below pool/spa water level should
have isolation valves to allow servicing.

Table 1

Maximum and Minimum Flow Rate in GPM (LPM)

Model Minimum Flow Maximum Flow

200 20 (76 LPM) 120 (454 LPM)
333 33 (114 LPM) 120 (454 LPM)
400 40 (151 LPM) 120 (454 LPM)




SECTION ONE - Heater Design and Function

Section Review

In this section you learmmed the basic components and
operation of the Sta-Rite Mool/Spa Heater, Use this
Section Preview to review the main points covered in
Section One,

Narme the three main systermns of the heater.
1.
2
3

¥What iz the function of the Membrane Pad?

Respond to the following statements:

This heater has a pilet light that must be lit by hand.
Yes Mo

The Service Systern light indicates a fault in the heater
ar its controls,

Yes Mo

If any safety locks open during operation, the Bumer

and Blower immediately shut off.
Yes Mo

The Thermal Regulator controls the flow of water out

of the heat exchanger.
Yes Mo

The Service Heater light indicates a fault in the heater
ar its controls,

Yes Mo
All Sta-Rite heaters operate on 230VAC,
Yes Mo

1-7




SECTION TWO - Heater Installation

Heater Installation

General Requirements for
Installation

Intended Use

This heater is designed for use in heating fresh-water
swimming pools or spas. Do not use this heaterasa
heating boiler or water heater, or for heating saltwrater
poals.

Code Accordance

Installation in the U5, must be in accardance with all
local codes, ar, in the absence of local cades, with the
latest edition of the Mational Fuel Gas Cade,

AMEI £2231, and the Mational Electrical Code,
AMNELMFERA TO,

Inatallation in Canada must be in accordance with all lacal
cades, and with Standards CSA-BE1491 - INSTALLATION
CODES FOR GAS-BURNIMG AFFLIANCES AND
EQUIFKENT.

Heater Location

Do nuot install the heater within five feet of the inside
surface of a paol or spa unless the heater is separated
from the pool ar spa by a solid fence, wall or other per-
manent harrier,

Orient the heater for convenient access to gas. electrical
and water connections.

\fenting Requirements

The heater is supplied with an integral venting system
for outdoor installation, In the U5, vent conwversion
kits are awailable for indoor installations, Do not uze a
draft hood with this heater, See Pages 2-3 through 2-11
for wenting information.

2-1

Gas Connections

Heater Models SEZ00M A, SRCZ00N A, SRIFEN A,
SRCIFEN A, SEA00N A, SEA00HD, and SECA00M &,
leawre the factory equipped to use natural gas. Heater
Models SE200LE, SEC200LE SR3351LEF, SRC343L1L
SRA00LE, and SRCA00LE leave the factory equipped to
use liquid propane (LF) gas. In the field, refer to the
nameplate on the heater for the type of gas the heater is
equipped to use.

See Pages 4-17 and 4-18 of this Training Manual for
general instructions on replacing the orifice. Use only
factory authorized replacement parts for fuel conwer-
sions. See Repair Parts, Page 5-3, for information on
Gas Orifice Kits, Follaw instructions included with
Conwersion Kits when conwerting the heater from nat-
ural gas to Propane or wice versa.

Safet],r Precautions:

AWARNING | Explosion hazard. Improper installa-

tion, service or maintenance can cause an explo-
sion or fire resulting in death, serious injury or
property damage.

Warranty is void if heater has been improperly
installed, serviced, or maintained.

Explosion hazard with Propane gas

heaters. Propane gas is heavier than air and will
settle to the ground or floor. Do not install a
heater using Propane gas in pits or other loca-
tions where gas might collect. Follow the require-
ments for heater location as specified by the Standard
for Storage and Handling of Liquifed Petroleum
Gases, ANSI/NFPA 58 (latest edition) so that the
heater is installed a safe distance from Propane gas
storage and filling equipment.




SECTION TWO - Heater Installation

Typical Installation

SYSTEM:3™
Modular Media

Filter X
%

Cool Water —~
In From Pool

Figure 2-1: Typical Installation

From Filter Outlet /&
to Heater /¢

Warm Water
Out to Pool or Spa

Sanitizer
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The heater can be used to heat either poals or spas. A
typical installation is shown shove.

MOTE that the heater is downstreatn from the filter
Alza, the Chermnical Feeder (Sanitizer) should be

installed as far downstreamn from the heater as possible,

Keep the number of elbows and fittings in the plumb-
ingtoa minimum.

Install & chemical resistant, positive stop check walwve
hetwreen the heater and the chemical feeder.

Table 2-A: Maximum Pool Size in Sq. Ft. for a
Given Model Heater and a Given

Pool/Spa Sizing

The Sta-Rite heater is awailable in three input ratings:
Model Rating

¢ SR/SRCZ00M A, SEASRCZ00LTE 200,000 BETUs Hr

* SE/SRC333M A, SE/SRC333LTE F33,000 BETUs/Hr

¢ SR/SRCANNMN A, SRASRCA00LTE 400,000 BETUs Hr

* SEA00HD 400,000 BETUs/Hr

Usze the tables belaw ta determmine the correct model
size for a partieular poal or spa.

Table 2-B: Minutes For 30° F (11.4° C)
Temperature Rise

Temperature Rise/24 Hr.
MODEL NUMBER

MODEL NUMBER Spa SR400NA

Temp. SR400NA Size SR200NA | SR333NA | SR400LP

Diff. SR200NA | SR333NA | SR400LP Gal.(L) | SR200LP | SR333LP | SR400HD
°F(C°) | SR200LP | SR333LP | SR400HD 200 (757) 18 11 9
15 (8.3) 400 700 900 300 (1,136) 27 16 13
20 (11.1) 350 550 700 400 (1,514) 35 21 18
500 (1,893) 44 27 22
25 (13.9) 250 450 550 600 (2.271) 53 3 57
30 (16.7) 200 350 450 700 (2,650) 62 37 31
35 (19.4) 200 300 400 800 (3,028) 71 43 35
Recommended models for pools. 900 (3’407) 80 48 40
1,000 (3,785) 89 53 44

Recommended models for spas.

2-2




SECTION TWO - Heater Installation

Installation Procedures

o

7 |7 .
4' Min.
A <
4' Min. ¢
Y
= 1' Min.

Faf A

I#;
/||
_—

Forced Air
Inlet

than 10 feet.

3' Minimum clearance if
horizontal distance to
exhaust opening is less

Figure 2-2: Clearance From Building Openings - U.S.

Heater Placement and
Clearances

The heater must be at least five feet from the pool or
spa unless there is a solid barrier between the heater
and the pool or spa. In Canada, the heater must be at
least 18" from any property line.

Outdoor Installation

For heaters lacated outdoors, using the built-in stack-
less wenting systern.

Heater Clearances

There are two reasons for the clearances given here.
They are:
1. Adequate clearance from combustibles to avaid

fire hazard,
2. Adequate air circulation around the heater to awvoid
overheating,
Adequate working room for ease of maintenace will
depend on the installation.

Locate the heater on a level surface in an open.
unroofed area that is protected from drainage or run-
off, Install the heater in an area where leaves or ather
debriz will not collect on or arcund the heater, Do not
install the heater where water (including rain, sprin-
klers, or runcff) will fall directly onto the heater jacket,

——

3' (1M) or more

|

QOutdoor installations
must have at least 3'
(1 M) of clearance
above vent.

Space around unit must be open
on three sides when under roof
or overhang.

leave 6 in.

(15 cm) of clear
space between
unit and '
combustible
surfaces

TOP VIEW
Figure 2-3: Combustion Clearances

Safet],r Precautions:

AWARNING | Fire hazard. The minimum clearance to

combustible surfaces is 6 inches.

2-3




SECTION TWO - Heater Installation

Heater Placement, Clearances, and Venting

Outdoor Installation

If the heater is located under a roof or deck owverhang,
there must be at least three feet (37 clear space (U.5.) or
four feet (47 clear space (Canada) between the battam
of the overhang and the top of the heater exhaust went,
and the space around the heater must be open an three
gides,

U5 The went terminal opening raust be located fur-
ther than four (4) feet belaw, four () feet horizontally,
and one (1) foot above any door, window, or gravity
inlet to a building, The went terminal opening must be
further than three (3) feet abowve any forced air inlet
located writhin ten (10) feet horizontally. The exhaust
from the heater may cause discoloration of painted sur-
faces in close proximity (see Figure 2-2).

Canada: The heater rmust not be installed with the top
of the vent assembly within ten (107 feet below, or to
gither side of, any opening into a building,

The heater iz certified for installation on combustible
floaring,

The following clearances must be maintained fram
carnbustible surfaces:

s,
TOP OPEN
ALL SIDES A INCHES
OR:
TOP 3 FEET
1 SIDE A INCHES
OTHER 3 SIDES OFPEN
Canada:
TOP 4 FEET (1.2 1)
ALL SIDES & INCHES {15 crm)

If the heater is under a roof or deck overhang, the space
around the heater must be open on three sides.

Orient the heater for conwenient access to the water
connections and to the gas and electrical connections
ibelowr the vent termminal),

The exhaust discharges vertically from the went. kMake
sure that the contral panel is not over the exhaust (see
next paragraph).

The heater control panel assembly on top of the jacket
can be turned to any of six positions for conwvenient
access to the Operating Control panel as follows:

1. Unbelt and separate the jacket halwves,

2. Pull the hairpin clips (see Figure 2-4).

3. Depress plastic clips on the contrel panel assembly
and lift panel off of support plate. (see Figure 2-4).

1. Turn the control panel to the desired position and
snap it in place.

5. Make sure that the operating controls can be
adjusted without hawving ta lean ower the
exhaust went. If necessary. reorient heater to sepa-
rate operating contrals and exhaust,

6. Replace the hairpin clips.

7. Replace jacket halves and bolts and tighten.

2732 1296

Figure 2-4: Indexing Control Panel

Safety Precautions:
Risk of explosion if a Propane gas unit is

installed in a pit or other low spot. Propane gas is heavier
than air. Do not install the heater using Propane gas in pits
or other locations where gas might collect. Consult your local
building code officials to determine installation requirements
of heater relative to Propane gas storage tanks and filling
equipment. Installation must meet National Fuel Gas Code
requirements. Consult local codes and fire protection authori-
ties about specific installation restrictions.

Risk of fire and explosion if installed at

floor level in an automotive garage or near gasoline or

flammable liquid storage. In a utility room or residential
garage, install the heater with the base at least 18” above the
floor so that the bottom of the combustion chamber and ignit-
er will be at least 20” off the floor.

Risk of asphyxiation if exhaust is not cor-

rectly vented. Follow venting instructions exactly when
installing heater. Do not use a draft hood with this
heater.

Risk of carbon monoxide poisoning. DO

NOT operate heater if vent faults are detected. Correct
any vent faults before operating heater.

2-d




SECTION TWO - Heater Installation

Heater Placement, Clearances, and Venting

Indoor (U.S.) and Outdoor
Shelter (Canada) Installation
Instructions

The heater is design certified by CEA for installation an
combustible flooring: in aleowes; in basements; in clos-
ets ar utility rooms (in the 1.5}

In Canada, this pool heater can only be installed out-
doors ar in an enclasure (“outdoor shelter™) that iz not
normally occupied and does not directly communicate
with occupied areas.

For installation on carpeting, the heater must be mount-
ed on a metal or wood panel that extends at least three
inches (10 cm) beyond the base of the heater [f the
heater iz installed in a closet or alcowe, the entire floor
must be covered by the panel.

Explosion hazard with Propane gas

heaters. Propane gas is heavier than air and will
settle to the ground or floor. Do not install a heater
using Propane gas in pits or other locations where
gas might collect. Follow the requirements for heater
location as specified by the Standard for Storage and
Handling of Liquifed Petroleum Gases, ANSI/NFPA 58
(latest edition) so that the heater is installed a safe dis-
tance from Propane gas storage and filling equipment.

'6in. (15¢cm)
' clear space
. above

Raise at least 18"
(.5 M) above floor
to avoid flammable
vapors

A [
1s'i (5 M)
A

leave 6 in.
(15 cm) of
clear space f
between
unitand (15 cm)
combustible
surfaces

TOP VIEW
Figure 2-5: Minimum Indoor Clearances
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Installation in a Garage or Utility Reom

Risk of fire and explosion if installed at

floor level in an automotive garage or near gasoline
or flammable liquid storage. Gasoline fumes are
heavier than air and will settle to floor level in closed
spaces. Gasoline fumes and spilled gasoline or other
volatile liquids (such as some paints and varnishes)

will travel across the floor and can be ignited by a gas
appliance. In a utility room or residential garage installa-
tion, install the heater with the base at least 18 inches
above the floor, so that the burner and ignition device
will be at least 20 inches above the floor (see Figure
2-5). In a garage, install a rail or wall to protect the
heater from physical damage by a moving vehicle.

Heater Clearances
Indoor (UJ.5.) ar Outdoaor Shelter (Canada)

The following clearances must be maintained fram
combustible surfaces:

TOP & INCHES
ALL SIDES & INCHES
VENT & INCHES

\Fenting Indoor and Outdoor Shelter
Installations

Risk of asphyxiation if exhaust is not

correctly vented. Follow venting instructions exact-
ly when installing heater. Do not use a draft hood
with this heater, as the exhaust is under pressure from
the burner blower and a draft hood will allow exhaust
fumes to blow into the room housing the heater.
Exhaust venting to the outdoors is required for all
indoor and outdoor shelter (“enclosed”) installations.
DO NOT cormmon went this heater with another
appliance.

DO NOT substitute or modify parts in the venting
systern,

Enclosed installation requires wenting to the outside,
On an enclosed installation, the exhaust discharges
from the Vent Body into & vent pipe. Locate the heater
so the vent run is as short and straight as possible.
Orient the heater so that the vent pipe does not inter-
fere with adjustment of the operating controls. The
operating control panel located on top of the jacket can
be rotated for easy access.

Safety Precautions:
Risk of carbon monoxide poisoning.

DO NOT operate heater if vent faults are detected.
Correct any vent faults before operating heater.
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Heater Venting

Venting Indoor and Outdoor Shelter
Installations - Continued

The heater requires sufficient air for combustion and
wentilation. Choose a location that will avoid contarni-

nation by chemical furnes,

NOTE: Cornbustion air contarinated by corrosive
chemmnical fumes can damage the heater and will woid

the warmanty.

Table 2-C: Corrosive Vapors and Possible Sources

Area

Likely Contaminants

Chlorinated swimming
pools and spas

Pool or spa cleaning
chemicals. Acids, such as
hydrochloric or muriatic acid

New construction and
remodeling areas

Glues and cements,
construction adhesives,
paints, varnishes, and
paint and varnish strippers.
Waxes and cleaners
containing calcium or
sodium chloride

Beauty parlors

Permanent wave solutions,
bleaches, aerosol cans
containing chlorocarbons
or fluorocarbons

Refrigeration plants or
various industrial
finishing and
processing plants

Refrigerants, acids, glues
and cements, construction
adhesives

Dry cleaning and
laundry areas

Bleaches, detergents, or
laundry soaps containing
chlorine.

Waxes and cleaners
containing chlorine,
calcium or sodium chloride

Combustion and Ventilation

Air Supply

For indoor installation, the heater requires air supply
openings for ventilation and combustion. The mini-
rum requirements are for two (2) openings: one 12
inches from the ceiling for ventilation air and one 12
inches from the floor for combustion air, in accordance
with the latest edition of the National Fuel Gas Code,
ANSIZ223.1, and any local cades that may apply.

The minirum net free area in square inches shall be
as follows:
Table 2-D: Combustion and Ventilation

Air Requirements

All Air From All Air From
Inside Building Outside Building

Model | Combustion Vent Combustion Vent
200 200 in? 200 in? 50 in? 50 in?
1,291 cm? 1,291 cm? 323 cm? 323 cm?

333 333 in? 333 in? 84 in? 84 in?
2,149 cm? 2,149 cm? 542 cm? 542 cm?

400 400 in? 400 in? 100 in? 100 in?
2,581 cm? | 2,581 cm? 645 cm? 645 cm?

Indoor Vent Installation

Always went the heater to the outdoors.

*  ent it horizontally or vertically using Special Gas
Vent, (see Table 2-G, Page 2-10), or

*  Went it vertically using Type "B” double wall vent
connectar pipe,

Locate the heater so as to minimize the length of hori-

zontal went pipe and the nurnber of vent elbawrs

required. Horizontal went runs must slope up 1/4" per

foot from the heater to allaw exhaust condensate ta

drain and rmust hawve a condensate drain as described in

the wenting installation instructions.

Outdeoor Vent Cover Remowal

The heater is supplied from the factory with a built-in
atackless outdoor went for outdoor installation, Remawe
the outdoor Vent Cawer for enclosed installation, Ta
reinstall the outdoor Vent Cover, hold it in place against
the Vent Bodypush together, and fasten with twao
SCTEWS,




SECTION TWO - Heater Installation

Heater Venting — Negative Pressure
Risk of asphyxiation. Do not use a draft

hood with this heater.

To connect a negative pressure metal gas wvent to the
heater, order the appropriate Metal Flue Collar fram

thechart belowr:
Vent Body Clean the Interior Surface Metal Flue Collar Kit Sta-Rite Part No.
C Iil X 85 |\|/||eta| 4x6” 77707-0076
3 ue ~otar 4x8” 77707-0077
{\ Vent Pipe 1. See Table 2-E, below, to determine allowable vent

sizes for your heater,
MOTE: Table 2-E is for installations in which the total
lateral went length (that is, the horizontal distance fran
o the hietal Flue Collar to the main wertical portion of the
A / / | vent) is less than 1/2 the total vent height (the vertical
% 1 / / distance from the flue collar to the vent tenmination)
and which hawve three or less elbows in the system. For
C Clean and RTV > s venting systemns which do not meet these conditions,
Combustion  'his Surface consult the National Fuel Gas Code, ANSI Z223.1 (U.S.)

Chamber 2855 0597 RTV and CSA-BE149.1 (Canada),
Flue Collar

RS
o ~
~
~
=
7

~
- ~

Figure 2-6: Flue collar

Vertical Venting - Negative Pressure

(See Figure 2-7)

Vent the heater wertically in a negative pressure (posi-
tive draft) system in accardance writh the National Fuel
Gas Code, ANSI Z223.1, and local codes, Class "B
Douhle-wrall went connectar is recommended; hawewer
single-wrall pipe is allowed by the National Fuel Gas
Code in some circumstances, Consult your local code
afficial for detailed information.

Table 2-E: Permitted Minimum and Maximum Vent Heights By Size and Heater Model
Read “VERTICAL VENTING — NEGATIVE PRESSURE” (above) before using this table.

Type B Double Wall Vent With Type B Double Wall Connector In Feet (Meters)
Model 200 Model 333 Model 400
Vent Size Min. Height Max. Height Min. Height Max. Height Min. Height Max. Height
6 in. 6 Ft. (1.8) 100 Ft. (30.5) 30 Ft. (9.0) 100 Ft. (30.5) Not Rec. Not Rec.
7 in. 6 Ft. (1.8) 100 Ft. (30.5) 10 Ft. (3.0) 100 Ft. (30.5) 15 Ft. (4.6) 100 Ft. (30.5)
8in. 6 Ft. (1.8) 100 Ft. (30.5) 6 Ft. (1.8) 100 Ft. (30.5) 8 Ft. (2.4) 100 Ft. (30.5)
9 and 10 in. 6 Ft. (1.8) 50 Ft. (15.3) 6 Ft. (1.8) 100 Ft. (30.5) 6 Ft. (1.8) 100 Ft. (30.5)
Type B Double Wall Vent With Single Wall Connector In Feet (Meters)s
Model 200 Model 333 Model 400
Vent Size Min. Height Max. Height Min. Height Max. Height Min. Height Max. Height
6 in. 6 Ft. (1.8) 15 Ft. (4.6) Not Rec. Not Rec. Not Rec. Not Rec.
7 in. 6 Ft. (1.8) 8 Ft. (2.4) 10 Ft. (3.0) 20 Ft. (6.0) 15 Ft. (4.6) 50 Ft. (15.3)
8in. Not Rec. Not Rec. 6 Ft. (1.8) 20 Ft. (6.0) 8 Ft. (2.4) 20 Ft. (6.0)
9in. Not Rec. Not Rec. Not Rec. Not Rec. 6 Ft. (1.8) 6 Ft. (1.8)
10in. Not Rec. Not Rec. Not Rec. Not Rec. Not Rec. Not Rec.
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SECTION TWO - Heater Installation

Heater Venting — Negative Pressure

£, Install the metal Flue Collar in the Vent Body of
the heater (lacated under the outside went cower),
Fasten the metal Flue Collar to the Vent Body with
two #10 sheet metal screws, Use UltraCopper® sili-
cone BTV to seal the metal Flue Collar to the Vent
Body. Follow instructions supplied with the metal
Flue Collar, Before connecting the metal Flue
Callar to the Vent Body, wet a clean clath or paper
towrel with isopropyl aleahel (rubbing aleahal) and
vigorously wipe the socket of the Went Body.
Immediately wipe the cleaned surfaces dry with a
clean cloth or paper towel. Repeat for the exterior
af the 4" end of the metal Flue Caollar, Attach the
metal Flue Collar to the Vent Body using the KTV
supplied with the kit, following the instructions
included with kit, Do not use a draft hood with
thiz heater,

Attach the went pipe to the Metal Flue Collar with
sheet-metal screwrs,

Risk of fire or asphyxiation if vent is

not assembled according to manufacturer’s instruc-
tions or if vent parts from different manufacturers
are mixed. Vent parts from different manufacturers
ARE NOT interchangeable. Mixing parts from more than
one manufacturer may cause leaks or damage to vent.
When assembling a vent, pick one manufacturer and be
sure that all vent parts come from that manufacturer
and are specified by the manufacturer for your system.
Follow manufacturer’s instructions and local and
National Fuel Gas Code requirements carefully during
assembly and installation.

3.

2-8

1. Install vent pipe so that it can expand and contract
freely as the ternperature changes. Support the went
pipe according to applicable codes and the went
manufachurer’s instructions, Fipe support must
allowr the went pipe free movement out and back,
from side to side, or up and down as necessary,
without putting a strain on the heater or vent body.
Slape horizontal pipe runs up from the heater at
least 1/4" per foot (2 crn/meter). Install Listed con-
densate drains at low points where condensate
might callect. Plumb condensate drains to a drain
through hard piping or high-termnperature tubing
such as gilicone rubber ar EFDR rubber — do not
use vinyl or other low temperature tubing, Follow
drain manufacturer’s installation instnactions,

Use Listed firestops for floor and ceiling penetra-
tions, Use Listed thimble for wall penetrations. Use
a Listed roof flashing roof jack. or roof thimble for
all roof penetrations. Do not fill the space around
the went (that is, the clear air space in the thimble
or firestop) with insulation. The roof opening must
be located sa that the went is rertical.

See Table 2-F (Ffage 2-7) for height of vent termina-
tion above the roof (U.5) and Figure 2-7 (Page 2-7)
for U.5. venting requirements. See Figure 2-8 (Fage
2-Trand Standard CSA-B149.1 for Canadian went-
ing requirements.

Do not run the heater went into a common went
with any other appliance,

Fire Hazard. Do not vent the heater
directly into a masonry chimney. Installation into a
masonry chimney must use a chimney liner and must
meet National Fuel Gas Code requirements and all
local code requirements.




SECTION TWO - Heater Installation

Heater Venting — Negative Pressure

Table 2-F: Vent Termination Height

vs. Roof Pitch - U.S.

Minimum Height

for detailed information.

Roof Pitch Above Roof*
Flat to 6/12 1 Ft.
6/12 to 7/12 1 Ft. 3in.
>7/12 to 8/12 1 Ft.6in.
>8/12 to 9/12 2 Ft.
>9/12 to 10/12 2 Ft.6in.
>10/12 to 11/12 3 Ft. 4 in.
>11/12 to 12/12 4 Ft.
>12/12 to 14/12 5 Ft.
>14/12 to 16/12 6 Ft.
>16/12 to 18/12 7 Ft.
>18/12 to 20/12 7 Ft. 6 in.
>20/12 to 21/12 8 Ft.

* Vent must be at least eight (8) feet away from nearest verti-
cal surface. Vents extending five (5) feet or more above the
roof must be braced or guyed. Consult your local code officials

~— Min. 8 Ft.

See Table 4
For Min. Hght,

6" Minimum

Clearance to

Combustible ———
Materials

~—— Listed
1 Termination
B Cap

Storm Collar

Class B Double Wall —

Metal Vent Pipe :%:
Metal Flue

Vent Collar

Body

Y

Firestop :T

Support Vertical
Vent Pipe so
adapter does not
take weight of
pipe.

FIGURE 2-7: Typical Metal Vent Pipe Installation
(Vertical — Negative Pressure) - U.S. Standards

If corrosion is a problem in your area, consider
installing a condensate drain with a trap.

2-4

~—— Listed
Termination
Cap

(7 ™)

Min. 2 Ft. ‘« Min. 10 Ft. (3.3 M) —|
L

[\ Storm Collar

6" (15 cm) Minimum
Clearance to Combustible ——

Materials
N
Ty'sle B Double Wall —

etal Vent Pipe ——LFirestop Tr.
Metal Flue Type B Double Wall
Vent Collar  "Metal Vent Tee
Body —
Support Vertical
Vent Pipe so
adapter does not

take weight of
Condensate —~ pipe. Dispose
Drain w/trap of condensate

according to
local codes.

FIGURE 2-8: Typical Metal Vent Pipe Installation
(Vertical — Negative Pressure) - Canadian Standards




SECTION TWO - Heater Installation

Heater Venting — Positive Pressure

Hoerizontal or Vertical Venting - Positive
Pressure (See Figures 2-9, 2-10 and 2-11)

Vent the heater either horizontally or vertically using
one of the d-inch Special Gas Vent Pipes listed on Page
2-10 (Table 2-G). Install the vent pipe in accordance
writh local codes and the provisions of the National Fuel
Gas Code, ANSI 22231 (US) or Standard CSA-B149.1
(Canada), and the went manufacturer’s instructions,

Do net use a draft hood with this heater. Use one of the

Clean the Interior Surface
Vent Body

Clean and RTV
This Surface

" Metal 4" Z-Flex
Adapter (Line up
Ridge with tip

of Vent Body)

o
T

Combustion
Chamber
Flue Collar

2856 0597RTV

Figure 2-9: Metal Appliance Adapter for Metallic
Special Gas Vent (4”)

o

special gas vents specified in Table 2-G (Fage 2-11) for
positive-pressure venting of this heater — do not use
any other vent with it. Install the vent according to the
wvent manufacturer’s detailed instructions,

Maintain clearance between the went pipe and com-
bustible surfaces accarding ta the went manufacturer’s
instructions and code requirements. Do not place any
insulating materials around the wvent or inside the
required clear air space surrounding the went. See Table
2-H (Page 2-12) for maximum permissable went lengths.
See Table 2] (Fage 2-12) for went thimbles and termi-
nals listed in 115,

Connecting Special Gas Vent to the Heater
Metallic:
1. Orderan Appliance Adapter Kit:
Sta-Rite Part Mo, F7707-0086 for Saf-T Vent® ar
SafT Vent®CI.
Sta-Kite Part Mo, 77707-0087 for £-Vent,
2. Remowe the outside Vent Cower,

Surface Prepar&tinn:

3. Install the Appliance Adapter in the Vent Body of
the heater (located under the outzside Vent Cawer),
Before connecting the Appliance Adapter to the
Went Body, wet a clean cloth or paper towel with
isopropyl aleohol (rubbing alcohol) and vigorously
wipe the socket of the Vent Body. Immediately

2 |7 - . Max 12"
P Y 4' Min. >l < 4' Min. > —_—> ‘<_Min g
\T/e”t. i \ Vent
ermination Termination Vent
1 . Ve
* 4' Min. Termination
Y
—_— >
/\ N T
m At least 7'
- _\ above grade
1' Minimum Gas Meter adjacent
inished grade
(whichev%r is Inlet 3' Minimum clearance if
higher) horizontal distance to
exhaust opening is less
than 10 feet. /_|—

FIGURE 2-10: Minimum Clearances for Vent Termination - U.S.
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SECTION TWO - Heater Installation

Heater Venting — Positive Pressure

wipe the cleaned surfaces dry with a clean cloth or
paper towel. Repeat for the exterior of the heater
end of the Appliance Adapter, Attach the appliance
adapter to the vent body using the adhesive speci-
fied by the went manufacturer, following the went
manufacturer’s instructions,

Risk of carbon monoxide poisoning if

Appliance Adapter is improperly attached.
Mechanical connections (such as screws) can
cause cracking and leaks in the Adapter or Vent
Body. Do not drill holes or use screws to connect the
Appliance Adapter to the heater Vent Body. Attach with
the adhesive that is supplied with the Appliance
Adapter Kit.

Risk of fire or asphyxiation if vent is

not assembled according to manufacturer’s

instructions or if vent parts from different manu-

facturers are mixed. Vent parts from different manu-
facturers ARE NOT interchangeable. Mixing parts from
more than one manufacturer may cause leaks or dam-
age to vent. When assembling a vent, pick one manu-
facturer and be sure that all vent parts come from that
manufacturer and are specified by the manufacturer for
your system. Follow manufacturer’s instructions and
local and National Fuel Gas Code requirements care-
fully during assembly and installation.

4. Install went pipe sa that it can expand and contract
freely as the temperature changes. Support the
vent pipe according to applicable codes and vent
manufacturer’s instructions, Pipe support must
allowr the went pipe free movement out and back,
from side to side, ar up and down as necessary
without putting a strain on the heater or Vent
Body. Slope horizontal pipe runs up from the
heater at least 1/4" per foot. Install Listed conden-

sate drains at law points where condensate might
collect, Plumb condensate drains to a drain
through hard piping or high-temperature tubing
auch as silicone rubber or EFDM rubker — do not
use vinyl or other low temperature tubing, Follow
drain manufacturer’s installation instractions,

5. Use Listed firestops for floor and ceiling penetra-
tions, Use Listed thimble for wall penetrations, Use
a Listed roof flashing, roof jack. or roof thimble for
all roof penetrations. Do not fill the space around
the went (that is. the clear air space in the thimble
or firestap) with insulation. The roof opening must
be located so that the vent is vertical,

£, Went Termination — Vertical (See Table 2-F, Fage
2-9, for height of vent termination abowve the roof
in the U S, See Table 2], Page 2-12, for Listed ter-
minations.) Use a Listed went terminal specified by
local and national codes and your manufacturer’s
instructions, A roof termmination must be wertical,
In Canada, the Went Cap location must have a min-
imum clearance of 4 feet (1.2 M) horizontally fram
electric meters, gas meters, regulatars, and relief
openings.

7. United States Vent Termination — Horizontal (See
Table 2-J). Use a listed wrall thirnble and went terrni-
rial frarm Table 2-T.

In the TJ.S, the tertninal must be lacated

isee Figure 2-10, Page 2-10)

*  atleast 3" and at most 12" out from the wall (zee
Figure 2-10), following the went manufacturer’s
instructions,

*  atleast 12" sbove finished grade or the nonmally
expected snow accurnulation lewvel, whichewer is

higher.

Table 2-G: Recommended Special Gas Vents (Positive Pressure)

Gas Vent (Type BH),
Model SVE

(800) 654-5600

20 Commerce Park North
Bedrford, NH 03110-6911

Brand Manufacturer Material Type Sealant
Saf-T Vent® 4” Heat-Fab, Inc. Metal Consult Manufacturer
Special Gas Vent 38 Hayward Street
(Single Wall) Greenfield, MA 01301
(800) 772-0739
Saf-T Cl Vent® Heat-Fab, Inc. Metal Consult Manufacturer
Special Gas Vent 38 Hayward Street
(Double Wall) Greenfield, MA 01301
(800) 772-0739
Z-\lent 4” Special Z-Flex U.S., Inc. Metal G.E.RTV 106
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SECTION TWO - Heater Installation

Heater Venting — Positive Pressure

* atleast d feet below or horizontally from, or 1 foot
above, any doors or windows or grawity air inlet ta
a building,

¢  Atleast 3 feet abowe any foreed air inlet located
within 10 feet,

*  Atleast d feet horizontally from electric meters,
gas meters, regulators and relief equipment.

¢ Atleast ¥ feet abowe grade adjacent to walkways
ar similar traffic areas,

Allawr at least 3 feet wertical clearance awver went termi-

nation when terminating under an everhang or deck.

Avroid cormers ar aleowes where show or wind could

hawe an effect, Exhaust may affect shrubbery and some

building materials. Keep shrubbery away from termina-

tion. To prewvent staining or deterioration, sealing or

shielding exposed surfaces may be required.

Canada: Vent Termination — Horizental (See Table 2-]).

Use a listed wall thimble and went termninal from

Table 2-].

The terminal must be located

* atleast 10 feet (3.3 M) from any openinginto a
building,

* atleast 12" (.3 M) sbove finished grade ar the nor-
mally expected snow accurnulation level, whichev-
eris higher

*  Atleastd feet (1.2 M) horizontally from electric
meters, gas meters, regulators and relief equiprment

*  Atleast 7 feet (2.1 M) above grade adjacent to
walkways or similar traffic areas.

Allawr at least 4 feet (1.2 M) vertical clearance owver vent

termination when terminating under an owerhangor

deck,

Avroid cormers ar aleowes where show or wind could

hawe an effect, Exhaust may affect shrubbery and some

building materials. Keep shrubbery away from termina-
tion. To prewvent staining or deterioration, sealing or
shielding exposed surfaces may be required.

Fire Hazard. Do not run the heater vent
into a common vent with any other appliance. Do
not run the Special Gas Vent into, through, or within
any active vent such as a factory built or masonry
chimney.

Metal Special

Support
gas Vent weight
quires of pipe
Appliance pp\ Listed
Adapter ISte
Terminal

/

Metal
Vent
Body

Condensate
\ Tee

\

L

t
Slope at least
1/4" per foot

<—>‘
I

g&?ﬁ?ﬁ?ﬁ (2 cm per Meter) | 3" (7.6 cm) Min.,
down towards | 12" (30.5 cm)Max.
condensate drain Clearance

Figure 2-11: Typical Special Gas Vent Pipe
Installation (Horizontal-Positive Pressure)

Table 2-H: Maximum Vent Length

4” Special Gas Vent (Vertical or Horizontal)*
No. of 90° Elbows Maximum Length

0 25 Ft. (7.6 M)
1 20 Ft. (6.1 M)
2 15 Ft. (4.6 M)
3 10 Ft. (3.0 M)

* Minimum vent length is one foot (.3 M) or in accordance with
vent manufacturer’s instructions and local and national codes.

Horizontal vents 3’ or less in length do not require a conden-
sate tee, but must slope down toward the outlet at 1/4” to the
foot (.8cm/M) to allow condensate to drain.

Final Installation Check:

Check that horizontal went pipe runs slope uniformnly at
least 1/4" per foot (2 con/meter) to condensate drain(s),
Mo sags, no dips. no high or low spots.

Check that went is supported at elhaws, tees, and hori-
zontal and wertical mins accarding to manufacturer’s
instructions and code requirements.

Check that vent supports and wall and ceiling penetra-
tions allow free mowvements up, down, and sidewrays
without putting any strains on the heater or vent body.
Check for at least six inch (15 cin) free air clearance
betwreen the heater vent pipe and combustible
materials,

Check that all joints are completely together and sealed.

Table 2-J: Listed Thimbles and Vent Terminals (for Special Gas Vents)

Vent Brand Wall Thimble Horizontal Terminal Vertical Terminal
Saf-T Vent® (Part of Vent term.) 5490CI Horizontal Term. 5400 Cap
Saf-T CI Vent® (Part of Vent term.) 5490CI Horizontal Term. 5400 Cap

Z-Vent 2SVSWTF04 2SVSTTF04 Tee 2SVSRCF04 Cap
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SECTION TWO - Heater Installation

Installation Procedures

Heater Gas Connections

NOTE: See Fage 4-14 through 4-18 in “Routine
Maintenanece and Frafessional Servicing” for detailed
information about:

* Combustion, CO5 lewvels, ete.

* Conversion from natural gas to LT gas and vice versa,

* Bumer servicing,

Gas Piping (See Figure 2-12)

The heater requires a gas supply of not less than 4" we
and not more than 14" we, Gas supply pressures out-
side of this range may result in improper burner opera-
tion, & minimum inlet pressure of 4" we is required to
maintain the input rating,

The gas supply must be installed in accordance with
the Mational Fuel Gas Code, ANSI Z2231, and all
applicable local codes.

Install & manual shuteff walve and a sediment trap and
union lorated outside the heater jacket. Do not use a
restrictive gas cock, Shutoff walve must be a full ported.
listed wralve for gas service,

The following gas pipe sizes are recomnmended for gas

supply piping:

18-24" of 3/4" Manual
Gas Line Shut-off

Sediment
Trap

Figure 2-12: Raise gas line above Air Orifice (at
least 4") centerline to reduce risk of water in the
gas line in case of a heat exchanger leak.

Pressure Testing

Before operating the heater, test all gas connections for
leaks writh soapy water, DO NOT use an open flame to
test for leaks.

Isolation for Pressure Testing
Disconnect the heater and its shutoff walve from the gas

supply when pressure testing the gas supply system at
test pressures above 1/2 psig (3.5 kPa).

Close the manual shutoff valve ta isalate the heater frarm the
gas supply line when pressure testing the gas supply
systern at test pressures at or below 1/2 psig (3.5 kFa).

NOTE: DO NOT use a corrugated flexible gas line to
supply heater, It will not deliver enough gas (at nomi-
nal diameter) to supply heater,

Table 2-K: Recommended Pipe Sizes - Natural Gas

Recommended Pipe Sizes for Natural Gas
@ 1,000 Btu/ft®, 0.6 Sp Gr, 0.5” wc Pressure Drop

Model 0-25° 26-50° 51-100° 101-200° 201-300’
SR200 3/4" 17 17 1-1/4” 114
SR333 17 1-1/47 114 A1/ 11/
SR400 17 1-1/4" 114 A-1/2 2

2-13

Table 2-L: Recommended Pipe Sizes - Propane

Recommended Pipe Sizes for Propane

Model 0-25° 26-50° 51-100° 101-200° 201-300’
200 3/4” 3/4” 1” 1”7 1-1/4”
333 3/4” 1” 1” 1-1/4” 1-1/4”
400 1” 1” 1-1/4” 1-1/4” 1-1/2”

Safet],r Precautions:

AWARNING | gisk of fire or explosion.

For safe installation:

1. Do not install a Propane heater in a pit or other
low spot. Propane gas is heavier than air and may
collect in low spots, causing a fire or explosion.

2. In utility rooms or garages, raise heater 18” off the
floor. Heavier-than-air fumes from gasoline or
other flammable liquids can travel across the floor
and could be ignited by the heater if they reach
the combustion chamber.

3. NEVER use a Propane heater in a natural gas
installation or vice versa unless you have convert-
ed the gas orifice to the correct specification with
a Sta-Rite conversion kit.

4. Do not use any orifices other than Sta-Rite
replacement orifices.

5. Do not attempt to alter the heater’s rating by
changing the orifice.

6. If combustion is not correct at first start-up, use
Sta-Rite orifice kit (not conversion kit) to correct it.
See Pages 4-17 and 4-18 in “Routine
Maintenance and Professional Servicing” for more
information.




SECTION TWO - Heater Installation

Heater Electrical Connections

Power Supply Requirements

Heaters built before 4/27,/04 require a line woltage sup-
ply of 115-120 VAL, single-phase, 60 Hz, Heaters built
on or after 4/27/0d can use either 115-120 VAC or 240
VAL, You must install the carrect 12-pin plug in the
contral box before operating the heater (See Fage 7-1
for instructions). The line woltage power supply ta the
heater must be enclosed in an approved flexible con-
duit connected directly to the junction box located
inside the heater jacket.

Wiring the Junction Box (See Figure 2-13)

Line woltage field wiring should be 14 gauge, with a
circuit eapacity of 15 amps. Connect the hot lead of the
pawer supply to the black wire, the neutral lead to the
white wire. and the ground wire to the green wire,

1.

£, Electrically ground and bond the heater in accor-
dance with lacal codes or, in the abeence of local
codes, with the National Electrical Cade,
AMNELMNEFFPA 7O, or Standard CSA C22.1 - Canadian
Electrical Code, Fart 1. Abonding lug is provided

All wiring must meet applicable code requirements.

Choose correct plug from bag
in Control Box to match
incoming voltage (120 or 240V)

Cutout for

View From Below
(Exterior)

120V: White to Red (L2) or
240V: Red to Red (L2)

120/240V: Black
to Black (L1)

Conduit from
Fireman's Switch

Wire into bottom X
of Junction-box
in Flexible Conduit

on the outside of the jacket under the junction box
for this purpose.

Electrical power circuits to the poal heater must fol-
lowr local codes and WNational Electrical Code or
Canadian Electrical Code (as applicable).

Use Type T (35°C rise) wire for all wiring between
the heater and dewices not attached to it

Enclose all line woltage wiring in approved flexible
conduit, and securely attach it to the field wiring
junction box muolded into the lower jacket. To
reduce sbrasion where the flexible conduit enters
the junction box, install an insulating bushing or its
equivalent on the conduit.

The filter pump must run continuously when the
heater is on, and for at least 15 minutes after the
heater is off (see “Fireman’s Switch” below), Any
switches installed in the pump circuit (including the
circuit breaker) that can disconnect the pump must
alzo disconnect the heater,

Do not install single pole switches, including pro-
tective dewices, into a grounded line, Observe
hot/neutral polarity when connecting power to the
heater.

Wiring Harness
to Control Box

View From Above
(Interior)

Figure 2-13: Junction Box Connections. New dual voltage heaters will have a tag on the junction box identi-
fying them as dual-voltage equipment. See Page 7-1 for more information about the 12-pin plug.

2-14




SECTION TWO - Heater Installation

Heater Electrical Connections

Fireman's Switch/Remete (See Figure 2-14)
NOTE: If. while there is line waltage connected ta the
heater, o touch either line woltage terminal with ary

2 AC wire that is connected ta the contral boand
(including the Firernan's Switch jumper), ou will imme-
diately destroy the contral board and woid the warranty,
If the filter pump iz controlled by a time clock, a law-
voltage Fireman's Swritch that switches off the heater

at least 15 minutes before shutting off the pump should
be installed. The Fireman's Switch completes the circuit
for the low woltage safety switches; it DOES NOT get
any pawer from the 115 volt power supply.

NOTE: When using s timer and Firernan's Switch, the
heater’s powrer supply should come from the load side
of the timer,

Connect the Firemman's awitch ta the heater as fallaws:

1. Tum off power to heater at rain circuit breaker
panel.

£, Unbelt and separate the upper jacket halves,
3. Remowve the Control Box Cowver,

4. Remowe the factory-installed jumper betvreen the
Fireman's Switch terminals, See Figure 2-14.

b, Connect the wires between the Firerman's Switch
tertninals on the heater and the Firerman’s Switch
terminals en the time clock using 18 gauge (1 mm?)
wrire with a minimurm 3/64" (1.2 mm) thick insula-
tion rated for & temperature rise of at least 221° F
(105" C}. Route the wires through the heater’s june-
tion box i(See Figure 2-14). The fuse isa 125 amp
AGC 1-1/4" fast blaw fuse, avrailable lacally.

6. Reinstall and bolt up the jacket halves,

Maximum Temperature Set Point

To set the Maximum Temperature Set Point, proceed as
followrs:

1. Tumn heater off,

2. Unbolt and remowe upper jacket halwes.

3. Depress clips and remowve control board assembly
dorme,

4. Tush the Maximum Temperature Set Paint button
on the back of the cantral board (See Figure 2-15).

Safety Precautions:
Hazardous voltage. Can shock, burn, or

kill. Use all normal precautions for working with 120 or
240 VAC electrical power.

The following sequence should happen:

&, The unit will come on and the POOL ON light
wrill catne on.

B. Press the appropriate TEMF A or TEMP'V pad
ton TOT of the panel) to set maximum pool
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SECTION TWO - Heater Installation

Heater Water Connections

C. Whit 30 seconds; the POOL ON light will go off Pressure Relief Valve (See Figure 2-16)

and the SPA ON light will come on, Heaters are not supplied with a pressure relief walwe,

D). Press the appropriate term perature control to set although Canadian code and seme local U S, codes may
maximum spa temperature (set temperature to require them, If required, install a 3/4" Pressure Relief
104 F [40° C] or less). Valve complying with the ANESI/ASME Boiler and
E. Whit 30 seconds; the SPA ON light will go off and P'ressure Vessel Code. The relief pressure of the valve
the unit will shut down, MUST NOT EXCEED &0 51,
5. Reinstall and bolt up the jacket halwves, & 3/d-inch NPT connection is prowided in the manifold

for installation of a pressure relief valve. The relief
valwe must be installed wertically, using a 3/4-inch
brass nipple and elbow. Do not place a walwe betwreen
the manifald and the relief walwe,

To avoid water damage or scalding from operation of
the relief walve, install a drain pipe in the outlet of the
pressure relief valve that will direct water discharging
from the wvalwve to a safe place for disposal. Do not
install any reducing couplings or walves in the drain
pipe. The drain pipe must be installed so as to allow
complete drainage from the valve and drain line. The
relief valwve should be tested at least once a year by lifi-
ingthe valve lever.

Explosion hazard. Any heater installed

with restrictive devices in the piping system downstream
from the heater (including check valves, isolation valves,
flow nozzles, or therapeutic pool valving) must have a
relief valve installed as described on this page.

Figure 2-15: Maximum Temperature Set Point

The heater requires adequate water flow and pressure
to operate,

There should be na shut-off walwes or other flaw restrie-
tions in the outlet plumbing from the heater that could
prevent flowr through the heater. Use a diverter walve to
switch flow between the pool and spa. Do not use any
type of valve that can shut off flowr, & shut-off valve
should only be placed in the heater outlet plumbing to
isolate the heater if it is below the lewel of the pool or
sp.

& check walve should be installed if there is a possibili-
ty of back-siphoning through the heater when the
pump is off,

User
supplied
pipe

fittings

Pipe relief valve discharge
to a drain or other safe
disposal site.

Figure 2-16: Relief Valve Installation
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SECTION TWO - Heater Installation

Heater Water Connections

Pressure Switch Settings:

The water Pressure Switch tums off the burmer if the
water flow is interrapted. If the water flaw is restricted,
the water Fressure Switch may prevent the burmer from
firing and cause the "Service System™ light to come on.
For deck-lewel heater installations, the Pressure Switch
is factary-set at 3 psi.

If the Pressure Switch is 2 to 4 feet below the pool water
level, turn the star-wheel on the switch clockwrize (7¥)
to raise the pressure setting, See Figure 2-17, belowr,

If the Pressure Switch is 2 to b feet above the pool water
level, turm the star-wheel on the switch
counter-clockwrise (€ V) to lower the pressure setting,
See Figure 2-17, below.

MNOTE: ¥When the Pressure Switch is more than 4 feet
belawr the pool water level, or more than 5 feet abowe the
poel water lewel. a Flow Swritch is required. The Pressure
Swritch is no langer adequate for the installation.

Raise Pressure

Turn star wheel to
raise pressure set
point if pressure
switch is more than
2 feet (.6 M) below
water level

Turn star wheel

to lower pressure
set point if pressure
switch is more than
5 feet (1.5 M) above
water level

Back of pressure switch
has a reference scale.

Figure 2-17: Pressure Switch Adjustment

Whter Piping Specifications

The heater is designed to be connected directly ta
Z-inch PV C pipe. using the integral unions prowided.
The low thermal mass of the heater prevents owverheat-
ing of the piping if the pump stops. There is no need
for a heat sink,

A CAUTION | |mproper operation of chemical feeders

can cause severe damage to the heater, which is not
covered by the warranty. Install the chemical feeder
downstream of the heater. Equip the chemical feeder
with an anti-syphon device to prevent chemicals from
siphoning into the heater if the pump stops.

Whater Flow Kate Requirements

Mazximum and minirmum water flowr rates required by
the heater are listed belowr:

Table 2-M: Maximum/Minimum Flow Rate

Maximum and Minimum
Flow Rate in GPM (LPM)

Model Minimum Flow Maximum Flow
200 20 (76 LPM) 120 (454 LPM)
333 33 (114 LPM) 120 (454 LPM)
400 40 (151 LPM) 120 (454 LPM)
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SECTION TWO - Heater Installation

Heater Water Connections

If the temperature difference is sbowve the maximum,
there is not enough water flow to the heater, Check for
obstructions in the filter, skimmers, and plumbing, If
the water flow is still inadequate, a larger pump is
required.

Safety Precautions:

Live steam hazard. If the burner and the

pump are stopped at the same time, wait at least 15
minutes before starting filter pump to avoid severe
damage to heater.

If the ternperature difference iz less than the minimum,
the water flaw rate to the heater iz abotwre 120 GPRM, and
must be reduced by installing & manual bypass walve
(Figure 2-18). After installing the walve, adjust the walve
to bring the temperature difference within the accept-
dhle range, then remowe the walve handle or lock it in
place ta prevent tampering,

High Altitude Installation

Aberre 2,000 feet elevation, derate the heater 4% per
1,000 feet of elevation sbove sea level, That is, at 3,000
feet elevation, derate the heater 12%; at 5,000 feet elewa-
tion, derate the heater 20%. If local authorities allow it,
the Sta-Rite heater only requires to be derated 1.7% per
1.000 feet abowe gea lewel,

2-18

1. Set Manual — >~
Bypass Valve

2680 1096

2. Remove handle

Outlet to
Pool

Figure 2-18: Manual Bypass Valve

~
Inlet from
Filter




SECTION TWO - Heater Installation

Winterizing

Winterizing (See Figure 2-19)
For outdoor heaters in freezing climates, shut the heater
down and drain it for winter as follows:

1. Tum off electrical supply to the heater.

£, Close main gas control walve and manual gas valve
(located outside the heater),

3. Open drain pluglocated on the bottom of the mani-
fold, and drain the heat exchanger and manifald
adapter completely. If heater is below pool water
lewel, be sure ta close isolation walwes to prevent
draining the pool (isclation ralves are not required
and should not be uzed on heaters installed abowe
poal water lewvel). Assist the draining by blowing
out the heat exchanger thrnough the pressure switch
fitting with low pressure compressed air (less than &
ST or 35 kPFa),

4. Disconnect the carpression fittings at both ends of
the copper tube connecting the pressure switch to
the manifold adapter and drain the tube and swritch.

5. Drain the plastic inlet/outlet manifold through the
outlet pipe. If the pipe does not drain naturally to

Old Style:

Turn Clockwise
and press down
to turn off gas.

Manual/Gas Valve OFF

Y

Drain Cock(s) and Plugs
OPEN

Figure 2-19: Winterizing
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the pool, install a drain cock in the cutlet pipe to
drain the manifold,

NOTE: Water trapped in the heater can cause freeze

damage. Allowing the heater to freeze voids the

warranty

To return the heater to service after winterizing,

1. Close drain cock and fittings.

2. Before starting the heater, circulate water through
the heater for seweral minutes until all air noises
stop. See alse "FPRE-OPERATION CHECKLIST”
(Page 3-1) and "ROUTINE MAINTENANCE AND
PROFESSIONAL SERVICING™ (Page 4-1).

Safet],r Precautions:

Explosion hazard. Purging the system

with compressed air can cause components to
explode, with risk of severe injury or death to any-
one nearby. Use only a low pressure (below 5 PSI),
high volume blower when air purging the heater,
pump, filter, or piping.

Combination Gas Control Valve OFF

New Style:
Throw switch
3 to OFF

T Remove Water Pressure
Switch to help Manifold
Drain

Drain Inlet/Outlet
%\ Manifold

Close Isolation Valves




SECTION TWO - Heater Installation

Post Installation Checklist / Section Review

Post Installation Checklist

1. Is the heater correctly grounded and bonded?

2 Iz the heater rated for the caorrect fuel (hatural ar
LT gas) for the installation?

3. Is a relief walve installed (if required)?
1. Iz a manual bypass walve installed (if needed?)

5. s an external manual gas shutoff valve
installed?

b. Is the heater connected to the correct power
supply (116VACL for single voltage heaters;
120/240WAC for dual woltage heaters)?

7. Iz the heater downstream of all other compo-
nents in the system except the chemical feeder?

8 Are isolation walves installed in the systern (if
pool/spa water level is higher than the heater)?

Y. Does the systemn circulation pump deliver at
least the minimum required gallons per minute
for the model heater installed?

10 Iz the area above the integral exhaust vent apen
(outdoor installation only)?

__11. Has the exhaust vent pipe been checked for
leaks, cracks, or other faults (indoor installations
only)?

__ 12 Has the gas line been checked for leaks?

13,18 the heater elewvated at least 18" off the floor?

_14.1s the heater physically protected from damage
by a moving wehicle (garage installations)?

__ 15 Hawe combustion and wventilation air require-
ments been met (indoor installations only)?

15 Does the installation meet all code requirements?

Section Review

LT gas is heavier than air,
Yes Mo

The heater iz supplied with an integral wenting system
for: (select one of the following)

Indoor heater installation,
Cutdoor heater installation,
Bath, indoor and outdoor installatiorn.

2-20

Respond to the following statements:

& draft hood is required for indoor heater installation.
Yes i+

Before operating the heater, the heater and its gas con-
nections must be leak tested. Use soapy water to test
all gas connections.

Yes i+

Abonding lug is used to:
Electrically bond the heater.

Join pipe and fittings.

Install a manual shut-off walve,

Connect the Fireman's Switch to the
heater contral,

All wiringbetween the heater and dewvices not attached
ta it shall conform to the specifications of:

Type B wrire (35°C rise).

Type T wire (35°C rise).
Type B wire (30°C rise).

Type T wrire (50°C rise).

& flowr switeh is required when a heater is mounted
rmore than abovre deck lewel,

2 feet
_ Ffest
i feet
h feet

& flowr switch is required when a heater is mounted
trote than belowr deck lewel.

2 feet
3 feet
4 feet

b feet

The pressure switch must be adjusted when a heater is
maunted more than abowre deck lewel.

2 feet
3 feet
4 feet
b feet
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Section Review

The pressure switch must be adjusted when a heater is
mounted more than below deck lewel,

2 feet (A7 1)
3 feet (1 M)

4 feet (1.3 1)
b feet [1.67 M)

It is OK to operate the heater when the Service Heater
indicator light is on.

Yes Mo

When clearing gas from the line, you should wait
fpou still smell gas, stop and turm off

gas to heater,
1 minute

A minutes

10 minnutes

A0 minutes

When turning off the gas supply to the heater, the
rrsthe rernored.

operating control panel
jacket cowver

flue collar

went cover

Respond to the following staternents:
For indoor installation, locate the heater sa as to
minimize the length of the horizontal went and the
number of elbovrs required.

Yes Mo

Maintain a f inch clearance from the top and sides of &
heater installed indoors,

Yes M

The heater is design certified by CSA for installation on
combustible flooring in the U.S.

Yes Mo

The recommended minimum clearance for indoor
heater servicing requirements is 12 inches or 1 foot
i3 B3,

Yes Mo
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Which of the followring outdoor heater installation
guidelines is incorrect?

Allaw a d-inch (15 crmclearance abawve the
heater.

Locate the heater on a lewel surface.

Do not install the heater under a deck or
overhang,

Locate the heater in an area where leaves ar
other debris will not eallect on or around it.

The heater is designed to be connected to FVC
pipe. using integral unions provided.

1 inch (254 cm)

1-1/2 inch (381 cm)

2 inch (508 cm)

2-1/2 inch (6,35 cm)

The minimum/maximum water flow rate required for
the 333 Model Heater is:

204120 GPM (76,/451 LPRI

337120 GPM (114/454 LR
404120 GPRA (1517454 LI
337140 GI'M (114530 LR

& pressure relief walve is supplied with the heater.
Yes i+

If & heater’s temn perature rise exceeds the maximum
ternperature rise:

(select all that apply)

_ theck for cbstractions in the filter, skimnmers,
and plumbing,

there is not enough water flow ta the heater,

replace the manual bypass valve.

a larger pump may be required.

Thermal Regulator stuck.




SECTION THREE - Heater Operation

Important Safety Precautions

Important Safety Precautions

Follow the instructions below before operating or ser-
vicing the heater,

Failure ta follaw these instractions can
cause a fire or explosion resulting in death, personal

injury or property.

# DO MOT try to light the bumer by hand. This
heater has an ignition device that automatically
lights the burner.

Before operating or repairing the heater, check the
area around the unit for any gas odor, Be sure to
check near the floor, because some gas (such as
prapane) is heawier than air and will settle an the
floar,

Before operating the heater, make sure that heater
and surrounding area are free from combustibles,
flarmrnable liquids, and chemicals.

Explosion hazard with Propane gas.

Propane gas is heavier than air; check the floor
area surrounding the heater as it will settle on the
floor.

]

Turn the gas control knob by hand only. do not try
to force or use taals to turn the knah,

DO NOT operate the heater if any part of it hasbeen
under water, If any part of the heater hasbeen under
water, check the part and replace it if necessary.

Operation Procedures

Pre-Operation Checklist

Before operating the heater, perform the follewing pre-
operation checks:

* Check around the heater for any gas odor (see the

"TImportant Safety Precautions™ section),

Check that the pool or spa is properly filled with
water and that water flow is unobstracted,

Check that openings for combustion and wentilation
are unobstricted, Remove any debris in or around
heater,

Check that all water connections are tight.

Iake sure that heater and surrounding area are
free from cormmbustibles, flammable liquids, and
chemicals,

Run the poal/spa circulating pump for several min-
utes to clear all air from the system.
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Cold Weather Operation

The heater may be operated in the wintertirne, prowid-
ed air temnperatures remain above freezing and the
water ternperature is not permitted to drop belowr 65°F.
Extended heater operation with water ternperatures
below 65°F can result in serious damage to the heater
and is not covered by warranty.

NOTE: When starting the heater for the swimming sea-
son with a water temperature below 50°F, the heater
may be used to heat the water; however, make sure that
the heater operates continuously until the water tem-
perature reaches the heater's minimum setting of 62°F,
During cold weather, if there is no danger of freezing,
operate the filter pump continuously even if the heater
is not operating, If air temperatures are expected to
drop below freezing (32°F), shut down the heater and
winterize it (See “WINTERIZING”, Fage 2-19).
Allowing the heater to freeze will waid the warranty.

Operation Instructions

Use the following procedures to operate the heater:

1. STOP! Read the “Important Safety Precautions™
section before proceeding,

2. Setboth pool and spa thermostats to the lawest
settings.

3. Tum off all electric power to the appliance.

4, DO NOT try to light the burner by hand, This
heater does not have a pilat. It is equipped with an
ignition dewice that autematically lights the burner.

5. Remowve the Jacket Cover by unfastening the bolts
connecting the halwves of the jacket.

B, Tum the Gas Control Knob clockwize to the red
line, press slightly then turn to the OFF position.
On newer models, throw the ON-OFF toggle to
OFF. (See Figure 3-1).

7. Wit five minutes to allow gas to clear. then contin-

ue to Step 8, (If, after five minutes, a gas odor is still
detected, STOR!)

If & gas odor is detected:

- Do not light the heater or any other appliances in
the area,

- Do not touch any electrical switches.

- Do not use a telephone in the immediate area.

- Call the gas supplier from a telephone in another
location,

- Ifyou cannot reach the gas supplier, call the fire
department.
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Operating Instructions

d, Tumm the Gas Control Knob counterclockwrise to the Indexing Point
OM position. On newer models, throw the ON-0OFF
Gas control is shown OFF.
taggle te UN. Turn Counter-clockwise
Y. Replace and bolt together both halwves of the Jacket and release to turn gas on.

Cower, The Jacket Cower must be in place when
operating the heater.

10, Set 3-wray valves on inlet and outlet to pool or spa,
as appropriate.
11. Tum on all electric power to the heater,

12, Press either the POOL ON or SFP'A O touch pads
an the Membrane Fad.

13, Press the TEMP A or TEMTP'V touch pads to set the

desired ternperature,
14, The Blowrer will come on immediately and, after /

about 20 seconds, the Burmer will fire, If the Burner

does net fire, push the OFF switch, wait five min- You are You are here
utes, and push either the POOL ON or SPA ON here
swritch. Repeat if needed.
15, The Burmer should fire until the pre-set pool/spa Figure 3-2: Combination Gas Valve,
water temn perature reaches the ternperature set an Turning Gas ON

the thermmostat, The Blawer will continue to run for
about 45 seconds after the burmer shuts off,

Indexing Point

16, If the heater will not aperate, fallow the instructions
in “Turning Off Gas to the Heater” below. Gas control is shown ON.
Turn Clockwise and press

down to turn gas off.

Turning Off Gas to the Heater

If the heater will not operate, use the following proce-
dure to turn off the gas supply to the heater:

1. [PPress the OFF button on the Membrane FPad,
2. Tum off all electric powrer to the heater.
3. Remowe [acket Cawer,
CAUTION: Heater parts may be hot after aperation.
4, Turn the Gas Control Knob clockwrize ta the red
line, press slightly, then tum the knob to the OFF
position (or thraw ON-OFF toggle to OFF). You are

Y h
5. Replace the Jacket Cover. here ou are here

Note: Newer models are equipped
with an ON-OFF toggle switch
which replaces the Gas
Control Knob.

Figure 3-3: Combination Gas Valve,
Turning Gas OFF

Figure 3-1:

Safety Precautions:

See Page 3-1.
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Routine Maintenance and Professional Servicing

Preliminary Checklist

Complete the following checklist before servicing the
heater,

1. HRemowe debris from inside the heater and the area

around it.

Iake sure the ventilation openings on the Jacket
Cowver are unobstructed and that nothing is blocking
the Vent Cower, On indoor heaters, make sure air
intakes are open and free of obstructions.

hdake sure the area around the Heater is free of
chemircals, cormbustible materials, flammahble
wapors, and corrosive liquids,

Iake sure all water connections are tight and that
wrater flaw 1s unobstracted.

Iake sure the pool or spa is properly filled with
water

If the Heater has not been used for an extended
time, run the Pump for several minutes to clear air
from the systern.

Routine Maintenance

The following maintenance should be performmed every
6 months and at the start of each swimming season.:

1. AirFlowr, hdake sure the ventilation openings on the
Jacket Cowver are unobstructed and that nothing is
blocking the Went Cover, On indoor (or "outdoor
shelter”) heaters, make sure air intakes are apen

and free of chstructions,

Caombustibles, Flammahles, and Cormosives, Make

sure the area around the Heater iz free of chemicals,

combustible materials, flammakble wapors, and cor-

rosive liquids.

Water Pressure Kelief Valve, Teat the Water Pressure

Relief Valwe by lifting the walwve lever.

Whter Pressure Swritch, Test the Water Pressure

Swritch, which turmnes off the Heater if the water flow

is interrupted.

a. Lower the temperature setting on the Operating
Control Fanel to turn off the Heater,

b, Whit 15 minutes after the Bumer is off and then
turn off the Fump.

¢. Raise the temperature on the Operating Control
Panel to turm on the Bumer.,

d. Whit 1 minute, The Burmer should not come on, If
the Bumer or Elower does came on at this peint,
the Water Pressure Switch is malfunctioning,
Immediately press the "Off” butten on the
Operating Control Fanel to turm the Burmer off.

See TROUBLESHOOTIMNG, Page 7-1.

NOTE: The Water Pressure Swritch may prevent the
Burner from comingon, if water flow to the Heater is
reduced due to a clogged filter.

NOTE: Operating the Heater without sufficient water
flowr can cause severe damage to the Heater,

MNOTE: If the Pump is off, make sure that the burmer
has been off at least 15 minutes before restarting the
pumyp. Starting the pump too soon after shutting off the
burmer can severely damage the Heater from wrater
hammer caused by cold water shecking the hot heating
coila,

5. Special Gas Vent Systerns. On Heaters installed
indoors (or in “outdoor shelters™) with Special Gas
Vent systerns, repeat the Final Installation Check.
IMake sure pipes, joints, and fittings do not hawve

cracks, leaks, or breaks.

Safet]r Precautions:

d-1
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Servicing the Heater Control Board - Operating Control

2686 1096

\

Operating Control

2

~——

Heater Display
Cover
P/N 42001-0008S

Membrane Pad
(Included with Kit
No. 77707-0004)

— Control Board
Enclosure Kit
P/N 77707-0004

— Control Board
P/N 42001-0096S

— |ndex Plate

Wiring Harness
Not Shown
P/N 42001-0058S

Leorcation

The Operating Control assembly is located in the top
portion of the heater. The Operating Control contains a
Pratective Cawrer, Membrane Pad, Control Board and
Wiring Harness.

The Control Board is connected to the heater wia a
wiring harness. The heater may be serviced with
Operating Control in place or dismounted but connect-
ed wvia its wiring hamess.

The Operating Contrel can be mounted to face in any
of six directions.

The Operating Control and the Jacket Cower must be in
place for normal operation,

Function

The Membrane Pad contains the keypad for inputting
the pool and spa termperatures, the poal/spa/off but-
tons, and displaying the digital temperature, Indicator
lights on the Membrane Pad show the status of heating
demnand and of the systern and safety interlocks.

The Mermbrane Pad is connected to the Control Board
via a quick-disconnect termminal. The Control Board con-
tains diagnostic lights to show which of the safety
interlocks is open. See Page 1-29 for detailed Control
Eoard information,

Servicing Pracedure

MNOTE: Da nat allow any of the Cireuit Board
Component leads to the circuit board to touch the index
plate. Do not force any plugs: they are polarized. If they
are right, they will assermble easily. Be sure all plugs are
canhected to the correct sockets,

To gain access to the Control Board:

1. Turn off the filter pump and all electrical power to

the heater,

Unbolt and remove the heater Upper Left and
Upper Right Jacket Covers.

Femove the Protective cover,

The Operating Contral Assemnbly is mounted to the
top of the heater assembly on four tabs. To release
the Assembly remowe the hairpin clips. gently press
gach of the tabs inward, and lift the Assembly.

Replace the Operating Control Boand by disconnect-
ing it from the wiring harness, removing the mount-
ing screws, and replacing it with a new Board. The
Eoard iz not serriceahle.

To complete installation, reverse Steps 1 through 4
abowe,

Safety Precautions:
Hazardous Voltage. Can shock, burn,

or kill. Disconnect all power to the heater before

attempting to service or remove the Operating Control
Assembly.
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Transformer

Transformer

P/N 42001-0057S

Leorcation

The Transformer is lacated on the back of the Control
Box.

Function

The Transformer prowides low-voltage (24VAC) power
to the Heater Control Board, [gnition Module, and Gas
Walwe,

Servicing Procedure
1. Tum off all power to the heater.

£, Unbolt and remowe the Upper Left and Upper Right
Jackets,

3. Disconnect the electrical connection ta the
Transformmer.

4. Remowve Transformer and replace with a new ane.

5. Rewverse steps 1 through 4 above to complete
installation,

Safet]r Precautions:

Hazardous Voltage. Can shock, burn, or

kill. Disconnect all power to the heater before attempt-
ing to service or remove the Operating Control
Assembly.
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Thermistor

Thermistor

Leorcation

The Thermistor is located in the uppenmost well of the
hanifald under the left-hand Swritch Cosrer.

Function
The Thermistor monitors the inlet water ternperature,

Servicing Procedure
Ta check the Thenmistor:

&n open Thermistor displays ED1 on the control board.
& shorted Thermistor displays EDZ,

Ta replace the Thermistar:

1.

Turn off the filter pump and all electrical power to
the heater.

If the heater iz below the pool water level, close iso-
lation walves to avoid draining the pool.
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Remowe the Drain Flug under the Manifold to drain
the heater,

Unbaolt and remowe upper left and upper right jack-
ets to expose the Operating Control Assembly and
the hManifald Swritch Cover,

Remove the Operating Control Assembly

(See Page 4-2).

Dizconnect the Thermistar wires on the Cantral
Board (Caonnectar [5),

Eemawe the Manifald Switch Coter,

Unecrew the Thernmistor from the MManifold,

To replace the Thermistar, rewerse Steps 1 through
&, Be sure to teflon tape the threads when rein-
stalling Thermistor,
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Ignition Control Module

Ignition Control Module

P/N 42001-0052S

Location f. Reconnect all wires to the Ignition Contrel Module
The Ignition Cantral Module is located in the Cantral accarding te the connection diagram, Fage 4-31.
EBox. 7. Replace all covers and restart heater,

Function

The Ignition Control Module receives line woltage for
powering the Blower and Ignitor, and is sequenced by
lowr woltage supplied from the Operating Control Board
through the safety interlacks. It also supplies low-valt-
age power to the Cormnbination Gas Valwe,

Servicing Procedure
To access the Ignition Control Module:

1. Turn off the pump and all electrical power to the
heater,

2. Unbolt and remewe Upper Left and Upper Right
[ackets fram the heater,

3. Open the Control Box cover by loosening the screw
on the top right side of the cowver.

1, Disconnect all wires to the [gnition Control Module.

5. Remowe the [gnition Contral Medule and replace it
with a new ane,

Safety Precautions:

Hazardous voltage. Both the Control Box Risk of control malfunction, overheat-
and the Ignition Control Module contain line voltage. ing, possible fire or explosion. Use on/y Sta-Rite
Disconnect the heater from the main power source parts when replacing the Ignition Control Module.
when servicing or replacing these parts.
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Water Pressure Switch

Water Pressure Switch

Leorcation

The Water Pressure Switch is located on top of the
hfanifald.

Function

The Water Pressure Switch permits the Burner to fire
only when there is enough water flow through the
heater to allow normal operation. It opens when water
flawr to the heater iz insufficient.

Servicing Procedure
To replace the Water Pressure Switch:
1. Turn off the pump and all electrical power to the

heater,

. Unscrew the ¥Water Pressure Switch and replace it
with a new one.

7. Mfake sure the newly installed Water Pressure
Swritch is properly adjusted. Refer to the Pressure

Swritch settings belawr,

Pressure Switch Settings:

For deck-lewel heater installations, the Pressure Switch
is factory-set at 3 psi (20.6 kPa). If the pool water level
iz 1-2 feet (3-8 M) below ar 1-5 feet (3-1.4 i) abawe
the Pressure Switch lewel, reset the switch so that it is
open when the pumyp is off and clased when the pump
is running, Turn the star-wheel on the switch clockwise
to raise setting (heater below the pool) and counter-
clockwrise ta lawer the setting (heater abowve the pool).

2. }i?::tlst ?;ilfﬁn;zgfper Left and Upper Right Test the svritch after resetting (see the Heater
, ' ) Installation section and Figure 2-17, Page 2-17).

3. If the heater is below the pool water level, close iso- NOTE: When the pool water level is more than 2 fest
lation valves to atvmd draining the PGOI.' . (.6 ki) below or b feet (1.6 M) abowve Fressure Swritch

1. Remowe the Drain Flug under the Manifold to drain level, s Pressure Switch is no longer adequate. A Flow
the heater. Swritch must be installed instead. Minimum rating of

b, Disconnect the wires attached to the Water Pressure Flowr Switch must match minimum fow rate of heater
Swritch. (see Page 1-0).

Safety Precautions:

Hazardous pressure. Do not bypass

Water Pressure Switch. If heater elevation is too far
above or below pool/spa water level for Pressure
Switch, replace it with a Flow Switch.
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High Limit Switch

High Limit Switch

P/N 42001-0063S

Location

The High Limit Swritch is located in the lowermost well
af the Manifald under the left-hand hdanifald Switch
Cawrer, It 13 black to differentiate it from the AGS
Swritch, which is marked with a yellow dot.

Function

The High Limit Swritch prevents the Heat Exchanger
outlet temperature from exceeding 135° F, +8° F
(57 C, £3°C).

Servicing Procedure
Ta replace the High Limit Svritch:

1.

Turn off the filter pump and all electrical power to
the heater.

Unbolt and remowve Upper Left and Upper Right
Jackets frarn the heater to reach switch cowver bolt,
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If the heater is below the poal water level, close iso-
lation wralves to avaid draining the pool.

Remowve the Drain Plug under the Manifold to drain
the heater.

Femove the Switch Cover,
Disconnect the High Limit wires from the Switch.
Unserew the High Limit Switch from the Manifold,

Replace the High Limit Swritch by reversing Steps 1
through 7 above, Be sure to teflon tape the threads
when reinstalling the High Limit Swritch,
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Automatic Gas Shutoff (AGS) Switch

Automatic Gas Shutoff
(AGS) Switch

Yellow dot indicates that
switch opens at 140° F

P/N
42002-0025S

2655 1096

Location 3. If the heater is below the water lewel of the pool,

The Autormatic Gas Shuteff {AGS | Swritch is lacated in clase isolation valves to aveid draining the poal,
the middle well of the Manifold on the right-hand side 4. Rernowe the Drain Plug under the Manifold to drain

under the right-hand Switch Cover, The AGS Switch is the heater.
marked with a yellow dot to differentiate it from the Femove the Switch Cover,

High Limit Switch, which is black. Disconnect the AGS wires from the Switch,
Unserew the AGS Switch from the bManifald.

To replace the AGS Swritch, reverse Steps 1
through 7. Be sure to teflon tape the threads
when reinstalling the AGS Switch,

Function

The AGS Switch prevents the Heat Exchanger output
from exceeding 140° F, +8° F (60° C, £3° C).

e

Servicing Procedure
Ta replace the AGS Switch:

1. Turn off the filter pump and all electrical povrer to
the heater,

2. Unbolt and remewe Upper Left and Upper Right
Jackets frarmm heater to reach switch cower balt,
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Air Flow Switch (AFS)

Air Flow Switch

P/N 42001-0061S

Leorcation

The Air Flaw Switch (AFS) iz fastened to the Contnal
Eox,

Function

The &ir Flow Switch senses the pressure differential
across the air orifice to prevent the bumer from firing if
there is insufficient air flow. The AFS is factory-set and
is nonadjustable.

Servicing Procedure
Ta replace the AFS:

1,

Tum off the pumyp and all electrical power to the
heater,

Discannect the plastic tubing from the AFS fittings.
Disconnect the wires from the AFS,

Remove the screws fastening the AFS to the Control
Box.

To Replace the AFS, rewerse Steps 1 through 4
abowe,
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Stack Flue Sensor / Stack Flue Switch

Stack Flue
Sensor (SFS)

P/N 42002-0024S

=

Yl
Stack Flue
Switch (ES2)

P/N 42001-0062S
g/(Obsolete)

See Page 4-41 for Retrofl
Probe Information ¥

Leorcation

The Stack Flue Swritch (ES2 - Heaters built before
371720007 is located on the Combustion Chamber Flue
Collar below the Vent Body.

The retrafitted Flue Temperature Probe Switch (ES2 - it
replaces the Stack Flue Switch an heaters built before
37172000} iz located on the Exhaust Elbaw,

The Stack Flue Sensor (SFS - Heaters built after
317200070 i3 located on the Exhaust Elhawr,

MNOTE: The Stack Flue Sensor, the Probe, and the Stack
Flue Swritch must all be sealed with BTV at installation,

Function

The Stack Flue Swritch and the Probe open if the flue
gas output temperature exceeds B00° F (260" C), The

Stack Flue Sensor monitors the exhaust temperature
and shuts down the heater if it exceeds B00° F (260° C).

Senri:ing Praocedure

To replace the Flue Temperature Probe Switch,
See [age 4-41.

Ta replace the Stack Flue Switch or Senson:

1. Tum off the filter pump and all electrical power to
the heater.

2. Allow the heater to cool for at least half an hour
before proceeding,

3. Unbolt and rernowe the Upper Left and Upper Right
[ackets frarm the heater.

4, Dizconnect the wires from the Stack Flue
Svritch/Sensor,

5. Stack Flue Switch: This switch is sealed in place,
Do not remowe or disturb it. If ou are replacing
this switch with a probe or sensor remove the wires
from the switch and run them to the probe/sensor,
Stack Flue Sensor: Feach into the Exhaust Elbowr;
unacrew the lacknut an the Sensor and rermovwe it,
Unacrew the Sensor from the Exhaust Elbaw, Clean
the KTV off of the jaint.

NOTE: The Stack Flue Sensor requires the new
amart contral baard (MMadel #0300-1000017,

6. Toreplace, reverse Steps 1 through 5 above.
MOTE: Ee sure to seal the Switch/Sensor with BTV
in the joint.

See Page 4-11 for Control Board setup and Comyplete

Stack Flue Identification. See Page 4-2% for more infor-

mation on the new Control Board. See Page 4-11 for

more information on the Flue Temperature Probe

Swritch,

Safet]r Precautions:

Burn hazard. If heater has been operat-
ing, allow it to cool for at least half an hour before
touching the Stack Flue Switch, Stack Flue Sensor,
the Combustion Chamber Collar, or the Exhaust
Elbow.

A WARNING | Fire hazard. For enclosed installations,

Stack Flue Switch must be replaced with a Flue
Temperature Probe Switch, Page 4-37.
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Stack Flue Sensor / Stack Flue Switch

Old Board - 6 Pin
Connector on end of
Board

New Board -
9 Pin Connector
on extension on
end of Board

Old and new control Board Identification.
Old board is not field programmable.

Stack Flue Sensor;
1/2" Hex, 2" Leads:
Set Board to SF1

Retrofit Probe (also
called Indoor Stack
Flue Switch); 3/4"
Hex, Terminals: Set
Board to SFO

Outdoor Stack Flue /\/<>
Switch (Obsolete):
Set board to SFO

Contral Board Setup and Stack Flue
Protection Identification

The new Control Board iz designed to work with the
Stack Flue Switch and Flue Temperature Control Probe
(older heaters) or with the Stack Flue Sensor (newer
heaters), The old Control Board works with the Stack
Flue Switch and the Probe anly.

Flease see illustration (ahowve) to identify Stack Flue
Protection and Central Board, Faollow the procedure
belaw to program a new control board to match the
Stack Flue Protection (the old Control Board is not field
programmahle]).

1. Tum the power to the heater ON.

2, Press and held the OFF button on the membrane
pad until the 3-digit display shows "Ad0" or "Ad41”
(about 10 seconds),

3. Release the button and then press it moementarily. The
3-digit display will now show either "SF0” or "SF1".

4. Use the arrow buttons on the membrane pad to set
the 3-digit display to read as followrs:

Far units with a Stack Flue Svritch
fndoor or outdaorl: e S0

5. Momentarily press the “OFF” button to exit the pro-
gram. See the heater owner's manual for nonmal
heater operation instructions.

Che:king Stack Flue Temperature

To check the Stack Flue temperature, press and hold for
five seconds either the Pool On key (if in pool mode) or
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Epa On key (if in spa mode). The new Control Board
will then show the current Stack Flue temmperature.
Release the key to allow the display to return to water
temperature. The old Control Beard will not display the
Stack Flue temperature.

MNOTE: Allow the heater to fire for five minutes hefore
making this check, to allow the Stack Flue time to get ta
epemting termperature,

Ternperature Action

Displayed Required

<2h0* F Wery Low — Check thermal

121% C) Regulator: Pull one bottarm
manifold bolt to check for water
in the heat exchanger tub; if so,
drain tub and recheck to be sure
that there are no leaks in coil or
plumbing, If no leaks are found.
recheck at intervals; condition
may correct itself, If not, call
Sta-Rite ool Customer Service,

250-290° F
(121-143° C)

Low - Check thermal regulator;
if OK. check heating walue of gas
imay be low): if OK, condition
will probably correct itself aver
time, Recheck in one month,

2490-350° F Acceptable range - all models,
(143-177° C) all fuels; no action required.
=350° F High - Check Thermal Regulator;
(77 Ch Check for Low Flow, Limed up

or Sooted Up Heat Exchangen:
Wiong Orifice; Orifice not
chan§ed for altitude; Inadequate
ventilation or vent too long
(indoor anly),
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Combustion Air Blower

Combustion Blower

P/N 42001-0206S

The Burner System includes the Combustion Adr
Elawer, the MMixer and Alr Orifice, the Combination Gas
Control Valwe, the Gas Orifice. the HEI Igniter. and the
Flameholder,

Location

The Combustion Air Blower is located in the front top
portion of the heater.

Functian

The Cambustion &ir Blower draws cormbustion air in,
mixes the air and gas, and forces the air/gas mixture
into the burner, The Air Orifice, attached to the Air/Gas
Mixer inlet, meters the flaw of carmbustion air ta the
Burner. The Blower inlet is under a negative pressure.
and the Blower outlet is at a positive pressure.

To check Combustion Air Blower operation, disconnect
flexible plastic tubes at the Pressure Swritch and connect
them to a differential pressure gauge. Tum gas off and
press POOL ON. When BElower starts, check differential
pressure. Differential should be as follows:

Pressure Differential
Muodel Minimum (in W .C.)
SRE.200 3.3
SR.333 2.8
SRA00 2.2
Servicing Procedure

MNOTE: The air and gas mixtures are precisely matched
for the specific model and should not be altered except
as described under “Gas Orifice”,

Page 4-17.

Replacing the Combustion Air Blower;

1. Close the external manual gas walwve.

2. Tum off the purnp and all electrical power to the
heater.

3. Disconnect the Gas VWalwve from the Blower inlet at
the uniorn.

4. Remowe the Mipe Clamp connecting the gas pipe to
the Index Flate.

5. Disconnect the wires to the Blower at the connector.

(Continued on the next page)

Safety Precautions:
Fire and explosion hazard. The Air

Orifice is sized specifically for the air/gas mixture
required by the burner. Do not modify the Air Orifice
or replace it with an orifice of a different size.

Fire and explosion hazard. The

Combustion Air Blower handles a combustible air/gas
mixture. When servicing this part, check all seals for
tightness to ensure the Blower is not leaking.
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Combustion Air Blower
(Continued from the preceding page)

End Cap/
_ Air Orifice

Run tubing as

shown,

1. From Air Flow
Swritch to hottarn of
Adr Orifice.

2. From Combination
Gaz Valwe Vent to
Adr Orifice Port,

3. From Air Flow
Swritch to Alr
Orifice Fort.

. Disconnect the plastic tubes at the blower and

remove the Air Orifice and Grille (See picture
ahotre),

NOTE: Slit the tubing before remowing it to awvaid
breaking the hose barbs. Trim the tubing when rein-

g

talling it.

7. Remove the four nuts connecting the Blower outlet

flange to the Blower/ Adapter Flate,

8. Lift the blower off the four mounting studs.

. Replace the Combustion Air Blower by reversing

Steps 1 through 7 abowe, See the following NOTE.

NOTE: When replacing or reassembling the
Cormbustion Air Blower:

1,

Install & new Adapter Flate/Blower Gasket. Tighten
the Blower outlet flange nuts onto the studs in a
criss-cross altemating sequence to a torque of
125-150 in-Ih. Do not evertighten.

2. Use a soapy-water solution to leak test the Blower's

outlet flange. Nate the following;

a. ¥When checking for leaks, raise the Blower’s out-
let pressure by blocking the flue or Went Body
writh your hand,

b. Operate the blower with the gas tumed off by
increasing the temperature setting an the

kembrane FPad.
3. Reconnect tubing to Air Orifice and Grille as shawn
abawre,
Alr Orifice and Grille

The Air Orifice attaches to the Mixing Tube inlet,

It precisely meters the combustion air going inta the
Combustion Air Blawrer, If the Air Orifice becomes
plugged or damaged, replace it with a genuine
Sta-Rite part. Do not modify it or try to use a different
orifice/grille. See Page 5-3 for part numbers,

Safet]r Precautions:

Fire and explosion hazard. The Air

Orifice is sized specifically for the air/gas mixture
required by the burner. Do not modify the Air Orifice
or replace it with an orifice of a different size.

Fire and explosion hazard. The

Combustion Air Blower handles a combustible air/gas
mixture. When servicing this part, check all seals for
tightness to ensure the Blower is not leaking.
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Combination Gas Control Valve

Combination Gas Valve

Location

The Comhbination Gas Control Walve i3 lacated on the
right side of the heater on top of the combustion
charmber,

Function

The Cormbination Gas Control Valwe incorporates dual
gas shut-off walves and a negative-pressure regulator,
The negative-pressure regulator controls the outlet
pressure to slightly below the reference pressure sup-
plied to the regulator diaphragm by the vent line, For
proper operation, the regulated pressure at the outlet
manifald af the walwe must be 02" we belaw the refer-
ence pressure, and the gas “vent” tap must be connect-
ed to the Mirer inlet,

Senri:ing Praocedure

See next page for instructions on checking the gas pres-
sure through the Combination Gas Contral Valwe,

Replacing the Combination Gas Cantral Valwe:

1. Close the external manual gas valwve,

2. Tum off the pump and all electrical power to the
heater,

3. Disconnect the gas supply pipingat the external
uniarn,

4. Disconnect the Combination Gas Cantrol Walwe
fram the AlrfGas Mixer at the closest unian,

7. Disconnect the plastic tube from the Combination
Gas Control Valve "WENT" port.

f. ¥With piping on both sides of the Combination Gas
Contral Valve disconnected, slide the Combination
Gas Controel Valve out of its support bracket.

7. Replace the Combination Gas Control Valwve by
reversing Steps 1-5 above,

&, Test for gas leaks with a soapy water solution.

NOTE: When reconnecting the Combination Gas

Valve to the gas supply-piping, use a thread sealant

approved for use with natural gas and LF gas (such as

RECTORSEALD,

Safety Precautions:
Fire and explosion hazard. Do not adjust

the gas flow by changing the regulator setting. To adust
the gas flow, the Gas Orifice must be replaced with an
orifice from a gas orifice replacement kit (see “Gas
Orifice”, Page 4-17, for more information).

Fire and explosion hazard. This appli-

ance is equipped with an unconventional gas control
that is factory-set with a manifold pressure of -.2 inches
wc. Improper installation, adjustment, alteration, ser-
vice, or maintenance of the Combination Gas Control
Valve can cause fire, explosion, death, personal injury,
or property damage. Installation or service must be
performed by a qualified installer, service agency, or
the gas supplier. If this control is replaced, it must be
replaced with an identical gas control.
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Combination Gas Control Valve

NOTE: The gas piping and unions have been
omitted for clarity; make this test with all gas piping
connected (as for normal service).

To Air Flow

To Air Flow Switch

Switch

x To Gas

Valve Vent

Connection for
— |Test

Connection for
Service

of Differential
Pressure Gauge

To Low Side of
Differential
Pressure Gauge

"
~ Note: Your model may be
r equipped with an ON-OFF

toggle switch instead of
the Gas Control Knob.

Instructions Far Checking the Gas Pressure
Thmugh the Cambination Gas Control Valve

These instructions are for the use of qualified
service technicians only!

Do net attempt this procedure unless you have been
trained and certified in the care and repair of gas-fired
appliances!

Do not attempt this procedure if the following instruc-
tions are confusing!

This appliance is equipped with an unconventional gas
control walwe that is factory set with a manifold pres-
sure of —.2" we. Installation or service must be per-
formed by a qualified installer, service agency, or the
gas supplier. If this control valve is replaced, it must be
replaced writh an identical contral,

The Combination Gas Walve incorporates dual shut-off
walwves and a negative-pressure regulator. For proper
operation, the regulated pressure at the outlet manifald
of the walve must be 0.2" we below the reference pres-
sure at the blower mizxer inlet, and the gas ralve

‘VENT’ tap must be connected to the Endeap/Air
Orifice as shawr.,

Do not atternpt to adjust the gas input by adjusting the
regulator setting, The correct gas regulator setting is
required to maintain proper combustion and must not
be altered.

Werify the maximum and minimum regulated gas pres-
sures from the gas supply. These pressures must be
within the range listed on the conversion plate,

Tao check that the gas pressure setting is correct, use

the following procedure:

1. Tum off the electrical supply to the heater; turm off
the pump; tum off the manual gas supply walve ta
the heater,

£, Unbolt and separate the top jacket halwves,

3. Use a 3/18" hex key to remove the plug from the
TRESEURE TAF part an the outlet side of the
Combination Gas Contral Valve,

(Continued on the next page)

Safet]r Precautions:

Risk of fire or explosion. Improper

installation, adjustment, alteration, service, or
maintenance of the Combination Gas Control Valve
can lead to fire or explosion, causing loss of life,
personal injury, or property damage.
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Combination Gas Control Valve
(Continued from the preceding page)

; NOTE: The gas piping and unions have been
% omitted for clarity; make this test with all gas piping
. S connected (as for normal service).
To Air Flow
To Air Flow Switch
Switch
> % To High Side
x of Differential
To Gas ) Pressure Gauge
Valve Vent
'1 I <S>
‘,g’l/y AN Note: Your model may be
NSy To Low Side of equipped with an ON-OFF
‘/_@J Differential toggle switch instead of
= : Pressure Gauge the Gas Control Knob.
Connection for Connection for
Service — {Test
4. Install a 1/8" NPT barbed fitting into the %, Turn on the heater,
TRESSURE TAF port. Use a flexible tube to 10, After the burner lights, verify that the supply pres-
connect it to the lew side of a differential pressure sure is within the range 4" to 14" we. If the supply
gauge or a slope gauge. This gauge will measure pressure drops below this range when the burner
lowr (outlet) pressure. ignites, the gas line capacity may be inadequate,
NOTE: If you are using a slope gauge or a differen- and should be increased. See Page 2-13,
tial pressure gauge of less than 3': CﬂPﬂC%tEﬁ clcselthe 11, 'With the burner still on, open the shut-off on the
sl'llutcff valve of the gauge to avoid pulling the lig- gauge. The pressure gauge should then read 2"
uid out of the gauge when the blower starts. +.1" we. (Since the pressure tap is connected to the
A, Dizconnect the tube from the Gas Valwe "WENT” lowr side of the gauge, the pressure iz actually nega-
port. Connect it to a tube with a tee running to the tive) If the pressure is outside the range listed., call
high side of a differential pressure gauge and to the the factory at 1-800-752-0153, Do not try to adjust
blowrer’s air orifice grille (See Picture, abowve). the pressure yourself,
fi. Turn an the hManual Gas Shutoff Valwe, 12. If the pressures are within the limits given abawe,
7. Before operating the heater, leak-test the heater and shutoff the heater, replace the tube to the Blower
all its gas connections with soapy water. Inlet, replace the heater cowvers and cycle the heater
to check for proper aperation.
Risk of fire or explosion. Never test

for gas leaks with an open flame.
8. Turn on electricity to heater and start the pump.

Safet]r Precautions:

Risk of fire or explosion if

Combination Gas Control Valve is incorrectly
adjusted. If it is necessary to adjust the gas valve,
this must be done only by a qualified service
agency.
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Gas Oirifice

Gas Orifice

Leorcation

The Gas Orifice is located in the first union down-
strearn from the Combination Gas Contral Walsre,

Function

The Gas Orifice meters the flow of gas to the Bumer.
The Gas Orifice is precisely matched to the Air Orifice
for praper air/gas ratio. The Gas Orifice is also sized at
the factory and labeled for Propane or Natural Gas
operation and for rated heat output. If the orifice must
be replaced, use an orifice of the same size and rating
or one from a gas orifice replacernent kit properly
marked for the fuel (Natural Gas or Propane) used by
the heater you are servicing, If the union must be
replaced, replace it only with a Sta-Rite Union, P/N
38404-4097, The orifice is designed to fit this union and
might not properly seat in other unions.

Do net attempt to adjust the air/fuel mixture by alter-
ing gas or air orifice sizes or by adjusting the gas input
to achieve a particular gas input rate ("clocking the
meter”), as the rate may vary depending on elevation
and local gas heating value,

Do not atternpt to adjust the gas input outside of the
specified range.

Servicing Procedure

Indications that too much gas is being bumed (mixture
is too rich) are CO5 too high, O too low, or hearing a
high-pitched whistle.

Indications that too little gas is being bumed (mixture
iz too lean) are as follows:

1. Delayed or noisy ignition.

2, Pronecunced exhaust odor (Howewver, for a short
tirne after initial installation, there may be an odor
fram the insulation hinder, which iz normmal )

3. Rough, rumbly Bumer noise,

Check the air/fuel ratio for proper combustion by mea-

suring the carbon diexide (CO5) or oxygen (O] level in

the exhaust. See the table below faor acceptable lewels of

CO3 and Op when burning natural and L gas.

Flue Gas CO5 and O3 Ranges

Type of Gas COs (drybasis) O» (dry basis)
Natural Gas 8.0% - 9.0% 5.3% -7.0%
Propane 9.2% - 105% 4.9% - 6.9%

(Continued on the next page)

Safety Precautions:
Risk of fire or explosion. Turn off gas at

external manual gas valve and turn off electrical power
to the heater before replacing the Gas Oirifice. If you

are installing a heater labeled for natural gas, but the
supply is Propane (or vice versa), use a Sta-Rite con-
version kit to convert the heater to the available fuel
supply. DO NOT attempt to alter the orifice.
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Gas Orifice
(Continued from the preceding page)

Gas Orifice

If the air/gas ratio is not correct, or if you are getting
any of the indications of poor combustion, call Sta-Rite
Customer Serwvice at 1-800-7h2-0183 far information
dbout the Gas Orifice Adjustment Kit. Use the kit that is
designed for the model of heater being serviced. The kit
should 1) be properly marked for Propane or natural
gas operation, and &) hawve a properly rated input.

Orifice Replacement Procedure:

1. Tum off the electrical supply to the heater: turn off
the pumyp; tum off the manual gas supply walve to
the heater,

2. Unbolt and separate the top jacket halwves,

3. Unscrew completely the 3/4" gas line union closest
to the combination gas control valve,

1. Loosen the 3/1" gas line union directly above the
alr inlet tube,

5. Loosen the pipe clamp helding the gas line to the
upper central support and swing the gas line loop
out of the way.

f. Remuove the gas arifice and O-Ring contained in the
union nearest the combination gas control walve
(correct union is next to sticker an gas pipe).

10.

11,
12,

13,

Install the O-Ring on the adjustment orifice, Verify
the correct size of the orifices included in your kit
(zee instructions included with kit),

Insert the adjustment arifice squarely in the gas line
unien next ta the combination gas walwve.

Swing the gas loop and union halfback into place
and tighten both unions securely.

Tighten the pipe clarnp holding the gas line to the
top control support.

Replace the top jacket; tighten bolts,

Tum on heater, Observe it for smeooth ignition

and regular combustion without undue noise or
pulsation.

Eun heater for at least 10 minutes, After at least 10
minutes of continuous operation, insert a combus-
tion analyzer probe inta the exhaust and measure
CO3 or Oy, The recommended CO5 and O ranges
are listed on Page 4-17. Preferably. the readings
should be in the midrange.

NOTE: See instructions included with kit for plus
and minus orifices to comrect combustion problems.

For more information, call Sta-Rite Customer Service
at 1-800-F52-0153,

Safet]r Precautions:

Risk of fire or explosion. Turn off gas at

external manual gas valve and turn off electrical power
to the heater before replacing the Gas Orifice.
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Hot Surface Igniter

Igniter Kit

P/N 77707-0054
includes Igniter and
Gasket

Igniter Bracket
P/N 42001-0030S

Igniter
P/N 42001-0054

Igniter Gasket
P/N 42001-0066S

—

(Not shown)
Location 6. Replace the HSI by revrersing Steps 1 through 4
The Igniter is located in the top center of the ahove,
Corabustion Chamber, MOTE: Replace the Igniter Gasket whenewver you
replace the HSL Tighten the igniter hold-down nuts ta
Function 20 inch-lbs. torque. Owertightening can crack the HESI
The Haot Surface Igniter (HSI) is heated electrically ta hase.
ignite the Burner. The HSI requires 120 VAC power 7. Start the Combustion Air Blower and check for
which is supplied by the Ignition Control Module. The leaks with a soapy water solution.
HEI requires about 20 seconds to reach operating tem-
perature.
Servicing Procedure
1. Tum off the pumnp and all electrical powrer to the
heater,
2, Dizconnect the HSI wires at the Molex connector,
3. Loosen the nuts holding the Igniter Bracket.
4. Carefully remowe the HSI from the unit.
5, Check resistance across HEI to test, Resistance
should be 40-75 {2 at room temmperature, Cracks in
HEI which affect perfonmmance will alter resistance
lewel but may be too small to see,
Safety Precautions:
The HSI Igniter is fragile and easily bro- Use only the specified replacement ignit-
ken if jarred. Use caution when removing it. er. Other ignitors can fail to reach the required operat-
ing temperature in the required time.
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Flameholder/Burner

Flameholder Kit
SR200 Series: P/N 77707-0202
SR333 Series: P/N 77707-0203
SR400 Series: P/N 77707-0204

Flameholder
Insert

Flameholder

-

~

)

2667 1096

Leorcation

The Flameholder/Burner is located in the center of the
Cornbustion Charmber,

Function

The Flamneholder/Bumer supports the flame in the
Combustion Charnber and is a perforated sheet-metal
screen containing many small holes for efficient com-
bustion and ewen heat distribution, The Flamehalder
Insert helps stabilize the flame owver the length of the
Flamneholder (Series SR/SRC333 and SK/SRCA00 anly).

Senri:ing Praocedure

The Flameholder should be inspected periodically ta
make sure there is no plugging or deterioration. Note
the followring:

1. Improper bumer operation, such as an incorrect
air/gas ratio, can cause the flame to lift, to be noisy,
or to overheat the Flameholder,

2. The Flameholder will net plug up in normal opera-

tion; howewer, extremely dusty or lint-laden air
should be awvoided,
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3. The Flamehaolder has a slightly oxidized appearance
in normal aperation. Howewer, extensive flaking or
distertion of the Flamehelder caused by averheat-
ing is not narmal.

Replacing the Flameholder

1. Turn off the filter pump and all electrical power to
the heater,

2. Rernowve the Combustion Air Blowrer. (See Replacing
the Combustion Air Blowrer.) It is not necessary,
howewer, to remowve the blower at its outlet flange.
The Blower can be remowed at the Blower Adapter
Plate. See the exploded wiew of the Burner System,
Page 5-2.

3. Carefully lift the Flammeholder with a gentle twisting
motion. Be careful not to rub it against the
Combustion Chamber insulation,

1. Replace the Flameheolder by reversing Steps 1
through 4 abowve. See MOTE belaw,

NOTE: When you replace the Flameholder, also replace
the Flamnehaolder/Combustion Charmber Gasket and the
Adapter Plate/Flameholder Gasket, Tighten the nuts
onta the studs in a criss-cross alternating sequence to a
torque of 70-80 in-lb. Do not avertighten.
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Inlet/Outlet Manifold (Heaters buitt after 3/15/07)

Inlet/Outlet Manifold
Assembly

-

~

N\ J

P/N 77707-0206

J

Location

The inlet and outlet piping is connected to the
Inlet/Outlet Manifold by 2-inch union connections.
The Manifold must be remowed to gain access to the
Internal Bypass Valve or to remove the Heat Exchanger,

Function

The Inlet/Cutlet Manifold provides the connections
for inlet and outlet water, The MManifold houses the
Thermal Regulator and the Internal Bypass Valwe,

Servicing Procedure

Ta access the Inlet/Outlet hanifold:

1. Turn off the filter pump and all electrical povrer to
the heater, Close the external MManual Gas Valwve,

£, Ifthe heater is belowr the water level of the poal,
close isolation walves to aveid draining the poal,

3. Disconnect the gas pipe back to the external Manual
Gas Valve so that the heater can mowe enough to
provide warking clearance.

1. Remewe the Drain Flug under the Manifeld to drain
the heater,

5. Lowosen the inlet/outlet piping unions.

6. Unscrew the Therrnal Regulator Plug,

The Thermal Regulator Spring is behind

the plug and will cause the plug to fly if not restrained.

7. Remove the Thermal Regulatar alang with the
spring attached ta it

4. HRemowe the Switch Cowers on both sides of the
hlanifald.

¥, Disconnect all wires to the High Limit Thermostat,
AGS Swritch and Thermistor,

10, Remove the Water Pressure Switch.,

11. Remowe the 10 balts holding the Manifold to the
Heat Exchanger Coil; then remowe the hManifold
from the Heat Exchanger Coil.

Manifald ]:Ilisaatssvazrn‘r:ul"i,ir

1. With a screwrdriver, carefully pry out the Bottorn Flate
(See Figure 4-1, Page 4-22). The Insert will corne out
writh it

2. Remowe the Insert from the Bottorm Plate,

3. Remowe the Baffle Flate and Internal Bypass Valve
frarm the Manifald,

4, Unscrew the AGS, Thermistor, and HLS fram the
klanifald shell.

Safety Precautions:
Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.

The Thermal Governor plug has a

spring behind it. Restrain it when removing it from
the Manifold to prevent it from flying and possibly
injuring persons nearby.
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Inlet/Outlet Manifold (Heaters buitt after 3/15/07)

3880 0101

Figure 4-1: Gently pry Bottom Plate off of Manifold.

NOTE:

* Take care to keep the Manifold O-ring sealing sur-
faces clean, replace the O-ring, and position it prap-
erly when reassembling,

* Lubricate the O-rings with Parker O-Ring Lube for
gasy installation.

* Ifyou are replacing a cast iron manifold/adapter
with a one-piece Inlet/Cutlet Manifold, purchase
Part Mo, 77707-0014 {model SRASRC2000, 77707-
0015 (SR/SRC333), or 777F07-0016 (SE/ASRCA00)
complete with safety switches, Do not reuse the
safety switches from the cast-iron adapter; the new
manifold uses some different switches, See Figure
4-5 for switch locations in the new manifald,

* Ifyou are replacing a one-piece manifold, you can
purchase a manifold complete with safeties or you
can purchase the shell and necessary components
and transfer the safety switches to the new mani-
fold. See Figure 4-5 for switch lacations. If you
transfer the old switches, BE SURE that they are all
in good working condition before putting them in
the new manifold,

* See Figure 4- for switch cover installation
instractions,

»  Havea Na, 77707-0008 [nsulation Kit an hand in
case the heating coil shifts during manifold installa-
tion and requires opening the combustion charmber
cover to realign it.

Manifald RE—'&SSE-'mhlji"

MNOTE: hdake sure that the Baffle Plate, Insert, and

Bottarn Plate are correct for your heater. The part num-

ber is molded on. Check the Water Systern Repair Parts

List and Exploded View, Fage 5-4. to verify part num-

bers, The number iz not molded on some inserts for

200K heaters,

1. Install the Internal Bypass Valwe in the Manifold.

2, Inatall the Baffle Plate in the MManifold.,

3. Inastall the Insert and Bottorm Plate {with the
Manifold O-ring) in the Manifold, You will have to
tap them together with a rawhide or plastic mallet,
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4, Clean the tube-sheet and O-Ring sealing surfaces as
shown in Figure 4-2.

1. Clean the tube sheet and O-ring
sealing surface with a nylon brush,
then brighten the tube sheet
surface with 320 grit emery cloth.
NOTE: When cleaning, be careful
not to push the tube sheet into the
combustion chamber. If you do,
thread a couple of bolts into it
and pull it back in place.

2. Brush off all dust and debris
with a brush and wipe it down
with a cloth.

3. Apply silicone grease (supplied)
to O-Rings.

4067 0901

Figure 4-2: Clean the tube sheet and O-Ring seal-
ing surfaces thoroughly as described above.

Manifold Installation (See Figures 4-3 and 4-4):

NOTE: On some heaters, the long rmanifold bolts used

on the one-piece Inlet/Cutlet Manifeld will push the

Ewaparator Plate out of position, Operating the heater

with the Evaporator Plate out of place can severely

darmage the heater, Since the Evaporator Flate can’t be

geen from the outside of the heater, install the short

bolts as directed below to aveid mowing it

SR/SRC200 and SR/SRC400 (Figure 4-3):

1. Hand-tighten all lengbalts; then tighten indicated
balts (*) enough ta allow short balts to engage.

2. Follow "Manifald Terque Procedure” belowr,

SR./SRC333:

1. These models use longbalts only. Tighten all bolts
hand tight.

2. Follow "Manifold Torque Procedure” belowr,

Manifold Torque Pracedure (All Models):

1. Mfake sure that all bolts are engaged and hand tight.

2. Terque the bolts in sequence as shown (Figure 4-4).
Some noise (popping, ete.) is normal as you tighten.

3. Goaround the manifold and retighten the bolts as
needed to the specified torque (you may have to do
thiz seweral times),

4. Rewverse Steps 1 through 10 to finish reinstalling the
rmanifold,

Explosion and fire hazard. Be sure

that all gas connections are tight and do not leak
before attempting to start the heater,

# Check gas union(s) for leaks with soapy water
before firing the heater,

#  Start and run the filter pump for several minutes
before starting the heater in order to purge all air
from the system. Open all air vents in the system
{on Filter, Strainer. etc) while purging the air,
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Inlet/Outlet Manifold (Heaters buitt after 3/15/07)

Models SR200/SRC200
Short Bolt Placement

Models SR400/SRC400
Short Bolt Placement

Figure 4-3: Short bolt placement. Models
SR333/SRC333 use all long bolts.

Torque Pattern - All Models

75-115 in.-1bs./8.4-12.9 N-m

Figure 4-4: Manifold Installation: Torque sequence.
You may have to retighten the bolts several times
to achieve the necessary torque.

4071 0901WC

Figure 4-5 Safety switch locations on the one-piece
manifold. When replacing a cast-iron adapter, move
the AGS from the opposite side. Be sure to route
wires around pressure switch as shown (to keep
them away from the combustion chamber top).

Drill Hole
1/4" Dia.,
Centered

ki

Cut away to
clear Switch Cover

3884 0101

Figure 4-6: Install the second switch cover as
shown when retrofitting a new manifold.

Safety Precautions:

e Start and run the filter pump for several minutes
before starting the heater in order to purge all air
from the system. Open all air vents in the system
(on Filter, Strainer, etc.) while purging the air. Run
the pump with the vents open until all vents run a
solid stream of water.

¢ Check gas union(s) for leaks with soapy water
before firing the heater.

AWARNING | Explosion and fire hazard. Be sure

that all gass connections are tight and do not
leak before attempting to start the heater.

e See Figure 4-5 for switch cover installation
instructions.

e Have a No. 77707-0008 Insulation Kit on hand in
case the heating coil shifts during manifold installa-
tion and requires opening the combustion chamber

cover to realign it.
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Inlet/Outlet Manifold (Heaters built before 3/1507)

Inlet/Outlet Manifold
Assembly

-

~

N\ J
P/N 42001-0207

Location

The inlet and outlet piping is connected to the
Inlet/Outlet Manifold by 2-inch union connections.
The Manifold must be remowed to gain access to the
Internal Bypass Valve or to rernowve the Manifold
Adapter,

Function

The Inlet/Cutlet Manifold prowides the connections
for inlet and outlet water, The MManifold houses the
Thermal Regulator and the Intermal Bypass Valwe,

See Mages 4-21 and 4-22 for heaters built after 3/15/01.

Servicing Procedure
To access the Inlet/Outlet bManifold:

1. Turn off the filter pump and all electrical power to
the heater, Close the external Mannual Gas YWalwe,

2. If the heater iz below the water lewvel of the pool,
close isolation walves to avoid draining the poal.

3. Disconnect the gas pipe back to the external hManual
Gas Valve so that the heater can mowe enough to
provide working clearance.

1. Open the Drain Cock under the Manifold Adapter
ta drain the heater,

5. Loosen the inlet/outlet piping unions.
6. Unscrew the Thermal Regulator Flug,

The Thermal Regulator Spring is behind

the plug and will cause the plug to fly if not
restrained.

7. Remove the Thenmal Regulator along with the
spring attached to it

8. Remowe the 12 bolts holding the Manifald to the
Manifold Adapter: then remove the Manifald fram
the Manifold Adapter.

¥, Reassemble the Manifold and Manifold Adapter by
reversing Steps 1 through 8 abowve. Take care to keep
the O-ring sealing surfaces clean, replace the
O-ring and position it properly when reassernbling,

10, Tighten bolts only encugh to mate the surface of the
Manifold with the surface of the IManifold Adapter.,
Tighten bolts in a criss-cross alternating sequence.
Torque bolts to 125-130 in-lbs.

Safet]r Precautions:

AWARNING | Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.

The Thermal Governor plug has a

spring behind it. Restrain it when removing it from
the Manifold to prevent it from flying and possibly
injuring persons nearby.

d-24




SECTION FOUR - Routine Maintenance and Professional Servicing

Thermal Regulator A/ Heaters)

S

(

n(foame
g (@)

(

Thermal Regulator Kit

%

P/N 77707-0010

' —

1 [
Rotate regulator

/O until moving parts

z2=—= | Clear the flat side

7 -t W of the hole
(Plug only) PRy

Leorcation

The Thermal Regulator is located behind the threaded
plug in the Inlet/Cutlet hanifold between the inlet and
outlet fittings. It is held in place by a spring,

Function

The Thermal Regulator is a thermostatically activated
walwe that throttles wrater flowr to maintain the Heat
Exchanger Outlet ternperature abawve 120°F.

Senri:ing Praocedure

The Thermal Regulator is nonserviceable; it must be
replaced if it is defective,

To replace the Thenmal Regulator:

1. Turn off the filter pump and all electrical power to
the heater,

2. If the heater iz below the water lewvel of the pool,
close isolation walves to avoid draining the poal.

3. Open the Drain Cock under the hanifold Adapter
or remove the Drain Plug under the Manifold to
drain the heater,

4. Unscrew the Thermal Regulator Flug,

The Thermal Regulator Spring is behind

the plug and will cause the plug to fly if not
restrained.

5. Remove the Thermal Regulatar alang with the
spring attached ta it

. Install & new Thermal Regulator by reversing Steps
1 through 5 abowe.

NOTE: When installing a new Thermal Regulator,
attach it to the spring with C-clip (supplied) to help
with installation and remowal, hake sure that the
Thermal Regulator seats in the Baffle [late port. If the
port has a flat side, the frame on the Regulator must be
turmed to clear the flat (See illustration abowve),

Safet]r Precautions:

The Thermal Regulator plug has a

spring behind it. Restrain it when removing it from
the Manifold to prevent it from flying and possibly
injuring persons nearby.
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Internal Bypass Valve (Heaters built before 3/15/07)

Spring Retainer
P/N 42001-0015

Spring
P/N 37607-0010

Separator Plate
P/N 42001-0011

Bypass Valve Poppet
P/N 42001-0014

Location

The Internal Bypass Valwe is located inside the
Inlet/Outlet hanifald.

MNOTE: The Inlet/Cutlet Banifold must be remnoved to
service or replace the Internal Bypass Valve,

For heaters built after 3/15/01, see Pages 4-21 and 4-22
for replacement instructions.

Functian

The Internal Bypass Valve maintains a constant flow to
the Heat Exchanger by opening to allaw excess flow to
bypass the Heat Exchanger.

Servicing Procedure

1. Turn off the filter pump and all electrical power to
the heater, Close the external Manual Gas Valwre,

2. If the heater iz below the water lewvel of the pool,
close isolation walves to avoid draining the poal.

3. Disconnect the gas pipe back to the external hManual
Gas Valve to allow the heater to move enough to
provide working clearance.

4, Open the Drain Cock under the Inlet/Outlet
Manifald ta drain the heater,

5. Loosen the inlet/outlet piping unians.
6. Unscrew the Thermal Regulator Plug,

The Thermal Regulater Spring is

behind the plug and will cause the plug to fly
if not restrained.

7. Rernowe the Thermal Regulator along with the
spring attached to it.

&, Remowve the Inlet/Outlet Manifold by remowving the
12 bolts holding the hManifold to the hManifald
Adapter,

4. Remowe thebaffle plate and O-ring to gain access to
the Internal Bypass Valwe chamber,

10. Rernowe the Bypass Valve Assernbly and replace it
with a new ane,

11. To Replace the walve, reverse Steps 1 through 10
abowe,

NOTE: When tightening the Inlet/Catlet Manifald
balts, tighten te 123-150 in-lIb. Make sure that O-Ring
and sealing surfaces are clean and that the O-Ringis
correctly positioned.

Safet]r Precautions:

AWARNING | Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.

The Thermal Regulator plug has a

spring behind it. Restrain it when removing it from
the Manifold to prevent it from flying and possibly
injuring persons nearby.
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Manifold Adapter (Obsolete)

Manifold Adapter Kit
4

P/N 42001-0117S (200K)
P/N 42001-0118S (333K)
P/N 42001-0119S (400K)

Leorcation

The Manifold Adapter is located between the
Inlet/Cutlet Banifold and the Cormbustion Chamber,

Function

The Manifold Adapter distributes inlet/outlet water ta
the tubes of the Heat Exchanger.

Senri:ing Praocedure

Remowing the Manifold Adapter should only be neces-
sary if 1) the Manifold Adapter is damaged. or 2) the
Heat Exchanger has to be repaired aor replaced.

If the Manifeld Adapter is damaged, replace bath the
Adapter and the Inlet/Cutlet Manifold with a new one-
piece Flastic Manifold, See Pages 4-21 and 4-22 for
Plastic Manifold information. The Manifold Adapter is
no longer available as a repair part.

To access the Manifold Adapter:

1. Turn off the filter pump and all electrical povrer to
the heater, Close the external Manual Gas Valwve,

£, Ifthe heater isbelowr the water level of the poal,
close isolation walves to aveid draining the poal,

3. Open drain cock under the Manifold Adapter and
drain the heater,

1. Disconnect the gas pipe back ta the external Manual
(as Valwe to allow the heater to mowve enough to
provide working clearance,

5, Remowe the Inlet/Outlet hanifiald,
tSee Inlet/Cutlet Manifold, Page 4-23),

A, HRemowve the Switch Cover on the side of the
Manifold Adapter.

7. Disconnect all wires to the High Limit Thermostat,
AGS Swritch and Thermistor,

8. Loosen the compression fitting to the Pressure
Switch and remove the tube,

¥, Unscrew the bolts that attach the Manifold Adapter
to the tube sheet; remove the Manifold Adapter,

10, To replace the Manifold Adapter, reverse Steps 1
through 5 above,

NOTE: When reinstalling the Manifald Adapter:

1. Replace the O-rings on the Heat Exchanger tubes
whenever reinstalling the Manifold Adapter.

2. Reposition the O-rings properly: keep the O-rings
and their sealing surfaces clean. Lubricate O-rings
with Parker O-Ring Lube for easy installation.

3. Tighten the balts in a criss-cross alternating
sequence to a torque of 125-150 in-lb. Do not over-

tighten.

Safety Precautions:
Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.

The Thermal Regulator plug has a

spring behind it. Restrain it when removing it from the
Manifold to prevent it from flying and possibly injuring
persons nearby.
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Heat Exchanger

SR/SRC200 Series: P/N 77707-0232
SR/SRC333 Series: P/N 77707-0233

Tube Sheet Coil Assembly Kit

SR/SRC400 Series: P/N 77707-0234
SR400HD Series: P/N 77707-0244

Heat Exchanger

2666 1096

Leorcation

The Heat Exchanger includes several copper-finned
tubes bent in a circular shape surrounding the
Flameholder/Burner. The nurmber of tubes depends on
the model of heater, The ends of the tubes are expand-
ed into a steel tube sheet, which iz halted ta the
Manifold Adapter (heaters built prior to 3/15/01) or
the Inlet/Outlet Manifold (heaters buailt after 3/15/01).
The ends of the tubes are sealed to the Manifold
Adapter with individual O-rings.

Function

Whter flows through the Heat Exchanger Tubes, which
extract heat from the flue gases.

MOTE: The Heat Exchanger can be damaged by operat-
ing conditions like freeze-ups, improper water chemistry,
or corroesives in the vicinity of the heater, Awvoid these to
keep the Heat Exchanger in good working order.

Senri:ing Praocedure

Inspect the Heat Exchanger periodically or when operat-
ing problems occur, By removing the Flameholder, a par-
tial inspection of the inward-facing surfaces of the Heat
Exchanger can be done with a flashlight and mimor.,

For a complete inspection of the Heat Exchanger,
remove it from the unit, If any one of the Heat
Exchanger tubes is damaged. replace the entire Heat
Exchanger. Repairing indiwidual Heat Exchanger Tubes
requires special tonls and procedures and should not be
attempted.

To Access the Heat Exchanger:

1. Turn off the filter pumyp and all electrical power ta
the heater, Close the external Ianual Gas Valwe,

2. Remowe the Upper Left and Upper Right Jackets
and disconnect the gas pipe back to the external
Mranual Gas WValwe,

3. Disconnect the electrical supply wires at the junc-
tion box and from the Thermistor, High Limit, AGS,
and Pressure Swritch, Pull the Wiring Hamess clear
af the [unction Box to allow remowal of the
Combustion Chamber Cowver Assernbly.

1. Unscrew the seven screws holding the cover tabs to
the chamber brackets,

(Continued on the next page)

Safet]r Precautions:

AWARNING | Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.
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Heat Exchanger
(Continued from the preceding page)

5

8.

Lift the Chamber Cover from the Combustion
Chamber,

Carefully remaove the two top insulation pieces fram
the Heat Exchanger.

Inspect the inward-facing surfaces of the Heat
Exchanger.

Reassemble by reversing steps 1 through 7 above.

To Remove the Heat Exchanger:

1.

10.

11.

12,

Turn off the filter pump and all electrical power to
the heater. Close the external Manual Gas Valwe,

If the heater is below the water level of the poal,
close isolation walves to aveid draining the poal,
Remuowe the Upper Left and Upper Right Jackets
and disconnect the gas pipe back to the external
Mannal Gas Valwe,

Bemaoawe the Inlet/Outlet banifald (all heaters) and
IManifold Adapter Assemblies (heaters built before
3/15/01). See Pages 4-21, 4-22, 4-23 and 4-26,

Far indoor installations, rermmove the Vent Connector,
Disconnect the electrical supply wires at the june-
tion box, Mull the Wiring Harness back clear of the
[unction Box ta allow rermowal of the Cornbustion
Chamber Cover Assembly.

Unscrewr the seven screws holding the cover tabs to
the chamber hrackets,

Lift the chamber cover from the Combustion
Chamber,

Carefully remewe the top insulation from the Heat
Exchanger.

The Heat Exchanger is held in position by bolts to
the Inlet/Outlet Manifold (heaters built after
3/15/01) or to the Manifold Adapter (heaters built
prior to 3/15/01). With these parts rernowed, the
Heat Exchanger can be lifted from the chamber.
Replace the Heat Exchanger by reversing steps 1
through 11 abowe,

NOTE: When re-installing the Cambustion
Chamber Cover, apply a bead of RTV 108 around
the cover flange before re-assembly. Torque the nuts
ta 20-30 in-lbs, Allow 24 hours for the KTV to cure
before firing the heater for an extended length of
tirne,

NOTE: When replacing the Heat Exchanger:

1,

Replace any damaged insulation. Mo gaps should
exist between the insulation and the Heat
Exchanger.

Use a soapy-water solution to leak test the gas pip-
ing, blower and burner flanges, and Combustion
Charnber sealing surfaces, Note the following:

a. When checking for leaks, raise the blower's out-
let pressure by blocking the flue outlet or vent
terminal wiith your hand.

b. The blawer can be operated with the gas turned
off if the tem perature setting on the Operating
Contral Fanel iz lawered,

If leaks appear betwreen the combustion chamber
and the cower, seal thern with GE KTV 106,

Safet]r Precautions:

AWARNING | Fire or explosion hazard. Disconnect all

power to the heater and close the External Manual
Gas Valve before starting this procedure.

The Thermal Regulator plug has a

spring behind it. Restrain it when removing it from
the Manifold to prevent it from flying and possibly
injuring persons nearby.
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Control Board

.
. IJ1 J7 |

o da

2 J L

Plug 6-pin
connector
in here

oooooooo

i
>
L5
(02}
TN
T

AGS

SFS M

3 JEETS T 1) ©666] I..cc000

Functian tiates a 20-second heating cycle of the hot surface
1. When the pool or spa heater keypad control is igniter (HSI), After appmxllmatelj,r 20 secands, when
“ON", the LED readout displays the current the HSI has reached operating temperature, the

VAL terminal of the burner controller is energized,
and 24WVAC is supplied to pin 5 of [1, and out

through pin 1 of [3, through the AGS switch to pin 2
of [3, out through pin 3 of J3, through the Stack Flue
Swritch (ES2) safety switch jumper to pin 4 of J3, and
out through pin 5 of [3 to the gas control, thereby
opening the Combustion Gas Cantral Valwe,

5. Ifarnyof the PS, HLS, AFS, or ES2 open during the
call for heat, the 24VALC is interrupted from the IND

pool/spa water temperature as determined by the
Thermistor mounted in the water inlet header, This
water temperature is compared to the user-preset
desired temmperature, and when the sensed water
temperature drops below the pre-set ternperature,
the digital processor calls for heat.

£, Upon a call for heat, the K1 relay on the operating

control closes. supplying 2dVAC to pin 1 to [2,
Current then flows sequentially through the Water

Pressure switch (PS), back through pin 2 of ]2 and and TH terminals, which interrupt pawer to the

out through pin 3 of |2 through the high limit blower and gas control. The ignition sequence will
suritch (HLS), back through pin 4 of |2 and out resume from the start when the open switch recloses,
threugh pin 5 af [2 threugh the spare switch f. If the AGS opens duringa call for heat, the 24VAC
jumper, back through pin & of [2, and on to pin 7 of tor the gas walve is interrupted. closing the gas valve
[2 and pin 3 of J1, {or prewenting it from opening). The operating con-

trol also goes into a lockout state, which requires
power to the heater to be turmed off and then
tumed on for the control to resume functioning,

3. Pin 3 of [1 supplies power to the IND terminal of
the burner contral, which switches the intermal
F1/F2 relay ta supply 120 VAC power to the com-

bustion air blower, Fin 7 of |2 supplies power to the NOTE: If, while there is line waltage connected ta the

air flowr switch (AFS), which, after it senses the heater, you touch either line voltage terminal vith

pressure differential created by the combustion air any 24VAC wire that is connected to the control

flovr, closes and supplies power to pin 8 of [2, board (including the Fireman's Switch jumper), ywou
1, 24VAC current flows from pin § of |2 to pin 4 of J1, will immediately destroy the control board and woid

to the TH terrninal of the burner controller. This ini- the warranty.

Safet]r Precautions:

Chance of electrical shock or fire. The all normal precautions for the voltage involved.
control board uses 24VAC electricity. Be sure you take

4-30




SECTION FOUR - Routine Maintenance and Professional Servicing

Schematic Ladder Wiring Diagram

Heaters built before 4/27/04
(Single Voltage)

LADDER DIAGRAM

HOT 120 VAC NEUTRAL
® ®

IGNITER

BLOWER

L [

120 VAC

L)

CLASS I
TRANSFORMER

24 VAC

OPERATING
[ CONTROL

24 VAC
TEREEEEY AR
——1H 24v LOGIC FLOW
. SWITCH

.
.
0
: WATER HI
.
.

PRESSURE  LIMIT
SWITCH
L o
Y COM NO
Secccsccel
AGS
SWITCH
VAL |—40 A f\‘l,
GAS VALVE
THERMISTOR STSAEC,\TS'Q# E
SENSOR
NOTES:

[0 [ (7] 2] (] e
[s2 ] [[enD] [IND] [VvAL JanD[TH]

ARE CONNECTED ON THE IGNITION MODULE.

2.) & PINAND SOCKET CONNECTOR.

3.) IF ANY OF THE ORIGINAL WIRES AS SUPPLIED
WITH THE APPLIANCE MUST BE REPLACED,
THEY MUST BE REPLACED WITH TYPE 105°C
OR ITS EQUIVALENT.

Heaters built after 4/27/04
(Dual Voltage)

LADDER DIAGRAM

- 20 =
L1 VO L2
® ®

IGNITER

BLOWER

L oo

120/240
VAC
CLASS I
TRANSFORMER
24 VAC
OPERATING
[ CONTROL f—rrrrr—r— /@@
24 VAC

¢scccsces AIR

——m 2y H' LoGIC FLOW
SWITCH

. .
.
: -
. .
. s WATER  HI
' v PRESSURE LIMIT
. ¢ SWITCH  SWITCH
e o O
' COM NO
csecccsccel
AGS
SWITCH
VAL |—4-0 - f\,l,
GAS VALVE
THERMISTOR STSAECp:(sZLleJ E
SENSOR
NOTES:

1 [0 [2] 1] 2] 5] (e |
[s2 | [ano] [inD] [VAL Janp[TH]

ARE CONNECTED ON THE IGNITION MODULE.

2.) o PINAND SOCKET CONNECTOR.

3.) IF ANY OF THE ORIGINAL WIRES AS SUPPLIED
WITH THE APPLIANCE MUST BE REPLACED,
THEY MUST BE REPLACED WITH TYPE 105°C
OR ITS EQUIVALENT.
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Single Voltage Pool Heater Wiring Connection Diagram (115VAC)

CONNECTION DIAGRAM

AGS Switch

Stack Flue Sensor

_jm i g I?

BL

71

O

Air Flow Switch b
Y/BL

Extra Switch 1

o

Hi-Limit Switch
| F Pressure Switch
o
PR

@
'

< =<
%<<<<<36

—_—

PR

o,
B2

External Control Interface Circuit

Disabled, Heater Membrane Pad

Enabled

l(—, ! | @08) (ool
™ (2]
e gRgge gt &
HLS Y8 S 2 Je
o
ES1 @
AFS*} OPERATING CONTROL =
[o] MEMBRANE PAD
AGSYR CONNECTION
SFSYR iR et
GAS ) VERSION 1 PAD
1 CONTROL CENTER  SPACONTROL
oe [eeccceee] [e0eeeq]

[ Spa Line
e COMMoON Line
Pool Line

External Control Interface

External Control Interface
Circuit Enabled, "Pool On"
and "Spa On" Keys Disabled.
"OFF" Key on Membrane
Pad Remains Functional.

If cable from Membrane Pad

is a 6-Conductor Cable, connect
it to pins 4 - 9 on Operating
Control Board as shown.

.H,@

BK Y

—BK—I
of {1 il

24
F1 | F2 |yac

DIAGNOSTIC INDICATOR IGNITION CONTROL
MODULE

FC1| S1/
FCZI 120 L1 L2 s2 ITHI\NDIVALFNDI

[3] et yfylely] [©
I v

| W
ay ay

Y/O
Y/BL

YR

120VAC

24VAC
SEC

| vYy |
PRIM
120VAC

IGNITER
BLOWER YW
120VAC —
GND TRANS
BK o o O

BK'

@
=z
(S]

GND
JUNCTION BOX =

GROUND (GND) -:9 >—0—e—T
120VAC (HOT) > : BK
NEUTRAL (NEU) :% 1 w

-

NOTICE: If, while there is 120VAC connected to the heater, you touch
either 120VAC terminal with any 24VAC wire that is connected to the
control board (including the Fireman's Switch jumper), you will
immediately destroy the control board and void the warranty.

Replace jumper with leads to
Fireman's Switch (field installed)

¢

3661 0200
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Dual Voltage Pool Heater Wiring Connection Diagram (120-240-VAC)

CONNECTION DIAGRAM

If cable from
AGS Switch Air Flow Switch Membrane Pad is
Stack Flue Sensor Extra Switch 1 A a 6-Conductor )
; < Cable, connect it
Gas Valve Hi-Limit Switch ViBL - to pins 4 -9 on
1 Pressure Switch vio Operating Control
= r \ Board as shown.
5 X '
Fﬂ ] f—] r-l Y
o Y
BL [} Y
BL o ! Y
o VD)
lﬁ— [ | wess] (ool
PR gEeg9 ¢t 5
HLS ¥ S8 2 Je
ESt %
AFsgg  OPERATING CONTROL F o M M
8 rosya N o NECTION
SFSYR i by
- VERSION 1 PAD
CONTROL CENTER ~ SPA CONTROL
External Control Interface Circuit Disabled, (0000000¢] (000009
Heater Membrane Pad Enabled Seatine . )
ommon Line
Pool Line
External Control Interface
BK: Y
—BK—I
of I 1 [id
( | F1 | F2 |v2/fc|
Y
DIAGNOSTIC INDICATOR IGNITION CONTROL TV
MODULE s
External Control Interface Circuit
Enable(_:i, "Pool On" and "Spa On" | ol St 2 s |TH||NDIVALFND| 3
Keys Disabled. "OFF" Key on
Membrane Pad Remains Functional. | " CAAUOULE “."I" " | || o
GY G!( BIK GIY i
) w
Y/BL o
YR J BK
50 o
oo = j
GND .
. BK
12 pin Plug r o i
Black — 120V ' B o - 1° oG
Red — 240V BK = o ! :
BK: o
L1 A
iy Lv w
12 Position w !
Receptacle R
! R
R 2 =
BK = % g
" " BLOWER ER S
oL B 120/240 Volt gr 2
Y Y
. ———— ' — Exs
JUNCTION BOX NOTICE: Touching any 24VAC wire, including G PN £
Line 1 .'; ’>', B the Fireman’s Switch wire, to any 120/240V L 855
Lo s l [ terminal while the heater is connected to line aND §-§ =
ne2 > > power will immediately destroy the control =

Ground -:9 >-:—G—_|_ board and void the warranty.

GND
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Single Voltage Wiring Harness Connection Instructions

READ ME FIRST!

- Main Bundle
includes all
Control Board
Connections.

Ignition Control
[T e e (IGM) Plug
Bundle -4

Grey (IGN)

Black (L1)
:3nco(;r|nng4Power — //// White ( L2)
undle — Grey (IGN)

Black (HOT)
Procedure: White (NEU) Cut This Tie

Green GND
1. Cut only the two ties shown. Green GND
This should give you:
1 Main Bundle
3 Small Sub-Bundles FS Jumper — 1
1 Yellow Jumper. Yellow (FUSE)
2. Be sure you have bushings
for the Control Box Holes.

3. Follow the sequence shown

on the next three pages for
a trouble free installation.

=]
Blower Motor ——{|
Plug Bundle —4 [
Black (BM) —

White (BM) [—
Green (BM)
Black (F1)

pd
Cut This Tie

See inside of Control Box Cowver for 2
Connection Diagram (schematic) 7 ) )
A i
I
\

and Ladder Diagram.

3106 1097
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Single Voltage Wiring Harness Connection Instructions

Step 1

o1 1 [io]
FENWAL
DIAGNOSTIC INDICATOR J

LED MODE

ON  CONTROL FAULT

A CAUTION: HI VOLTAGE - DISCONNECT WIRING BEFORE SERVICING

FCilst/[ute[s2 |1 | h [ X]§
GM — 4 FC2/120 PIE(P ]
- X XN
Grey (IGN) 2 [ goeg 1]l e -
Black (L1) o
White (L2)
Grey (IGN)
[0 °LE \©°

Terminal Board — 1 /\ o) ! ©§ i S Terminal Board — 1
Black (L1) \ o [ofL & [of White (L2)
Terminal Board — 1 X 2 C Terminal Board — 1
Black (HOT) & Her REAPA White (NEU)

2 A
groundé ’\]D .,' 240V: Red 0 s (21
| re;an ( A ) - -
gnl er — Choose correct p\g from bag - Blac ‘ reen (oround)
Grey (IGN) ::cim:glv%i:;eﬂaztg}:)rﬂov) ::gﬁgg‘ﬁ)l “ Green Ground)
Ground - 1 —— Cutout for

Green (GND)

To Junction
Box

Wiring Procedure

All'Wire Ends and Tenminals are marked. bMatch the

rarks,

14, Ignition Centrol Module (IGM) Plug Bundle:
Plug into IGM Board connector. Run L1 and L2 to
Terrninal Board and 2 Grey IGN's out back of
Contral Box to Igniter as shown,

1B. Incoming Power Bundle:

&, Connect Ground outside Control Box under
acrewhead,

Conduit from
Fireman's Switch

Wiring Harness
to Control Box

Bonding Lug l

Bonding Wire =~>

View From Above

> Interior)
Wire into bottom N ( )

of Junction-box
in Flexihle Conduit

View From Below
(Exterior)

. Bun HOT, NEUL, and GND up to Terminal Board
as shown, fasten under screwheads, Use a bush-
ingin hole in bottom of Contrel Box.

. Boun other ends of bundle out bottom of Cantrol
Box to Junction-Box; hook behind uprights in
Bottorn Enclosure,

.Fasten Wire Bundle with a wire tie,
» Trim excess fromn wire ends in Junction-Bax,

Safety Precautionas:

Hazardous voltage. Can kill, burn, or

shock. This heater control system uses both 110 volt
AC and 24 volt AC. Take all normal precautions for
the voltages involved.

Disconnect power from heater before attempting to
service, repair, or rewire the electrical system.

Only trained, qualified service technicians should
attempt to service, repair, or rewire the electrical sys-
tem of this heater.
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Single Voltage Wiring Harness Connection Instructions

IGM-1
Yellow (24VAC) To Control Airflow
Board Switch—2

)VJ—N’ Blue (AF)

Step 2

DIAGNOSTIC INDICATOR
LED MODE
ON  CONTROL FAULT

Transformer—2 —
Yellow (TRANS

Gas Valve—2 o
Yellow w/White AX\‘« o

FCilst/|L1L2[s2| T | A X|§ Yellow w/Red Stripe (VAL)
FC2[120 oL °

i

A CAUTION: HI VOLTAGE - DISCONNECT WIRING BEFORE SERVICING lL IG M_1
= 1GM-2

E Yellow w/White Stripe (GND)
IGM—1

Stripe (GV) C:( Iul ! Yellow w/Orange Stripe (IND)
Stack Flue—2 — YT IGM —1
White (SF) | T

Yellow w/Blue Stripe (TH)

\\\\\ Terminal Board—-2
Yellow (FUSE)

Water Pressure Switch—2
Purple (WP)

Ground-1
Yellow w/White
Stripe (GND)

Thermistor—2
Brown (TM) \
AGS Switch-2

_—
Red (AGS)

Hi-Limit Switch—2 T
Orange(ﬁL) L hh
2. Main Bundle: D, Thread Sub-harmess (Th, AGS, HL, W) down
A, Stuff inte slot in top plate and down inte Control through bottom of Control Box and out to AGS,
B, Contral Beard ends up, Thenmistor, Water Pressure Switch, etc,
E. Add bushing ta Contrel Box and Tap Plate. E. Thread Yellow TRANS, Yellaw GV, and White SF
C. Make connections as shown abowve, Don't do aut threugh the hole en the back of the cantrol
Control Board connections yet. box and cennect as shawn,
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Single Voltage Wiring Harness Connection Instructions

(2 Jumpered)

J2-8

J1-5— ~—J7-4

~—J5-2

Deoo

7

J3-6

Step 3

[ [
Omlnnnnnn“nnnnnnnnlm [e)

|
unnnn uunu o

O
- Control Board
- - ]
[
[
[
[ |
—00J

J9.J5

! E{

Fenwal-1

Black (F1)

Fenwal-1

Black (F2)

Transformer—2 —

Black (TRANS)
White (TRANS)

Terminal ——— |

Board-1
Black (TRANS

~

i N\ ggogg Lﬂhﬂw

DIAGNOSTIC INDICATOR
LED MODE
ON  CONTROL FAULT

A CAUTION: HI VOLTAGE - DISCONNECT WIRING BEFORE SERVICING

FC1ls1/|L1[L2 s2[F [ X [§
FC2|120 °

— Blower-3

..:::3 —=

T Black(BM)
Green(BM)

-— Terminal

Board—1

Ground-1
Green (GND)

3665 0200

Terminal
Board—1
Black (F1)

4-37

Board—1
White (BM)

b

From
Membrane
Pad

i

~ White (BM)

White (TRANS)
—— Terminal

3. Blower Motor Bundle:

&, Connect Blower Mator Bundle as
shown ahawe,

B. Attach plugs ta control board as
shown, Be sure to ohserve keying
and do not foree any connections.

C. Check all connections,

D.Connect power and run heater

through ane full cycle ta werify cor-
rect connections,
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Vent Body Retrofit For Enclosed Installations

Second Cut: |

Be sure to stay Appliance |

above collar Adapter or !
Metal Flue
Collar

,,,,,,,,,,,,

First Cut:
Be sure to cut up

Combustion past collar.
Chamber
Flue Collar
{
Figure 4-3

Third cut into socket

allows you to separate
socket from Combustion
Chamber Flue Collar.

Make cut carefully

through socket and

part way through epoxy.
Do not cut into Combustion
Chamber Flue Collar.

Heat metal Flue Collar
from inside, starting at
the last saw cut. Move
torch around inside Flue
Collar to soften epoxy.

Figure 4-5: After third cut, heat flue collar and pry
plastic collar off. Clean up metal flue collar with
torch and screwdriver or putty knife.

4-358

Safety Precautions:
Risk of fire, explosion, and electrical

shock. Heater service and repair must be performed by
a qualified installer, service agency, or the gas supplier.

Burn hazard. If heater has been operat-

ing, allow it to cool for at least half and hour before
touching the Flue Collar or the plastic Vent Body.

Carbon monoxide hazard. Check all flue
and vent pipe joints for leaks.

Probe Installation

Risk of fire, explosion, and electrical shock.

Heater service and repair must be performed by a qualified
installer, service agency, or the gas supplier.

Tools Required.:

You will need the following toals to make this
installation:

Reciprocating saw with a 6"x24t Bi-metal blade
Propane torch

Futty knife

Phillips screwdriver

Straight-blade screwdriver

Electric drill with /32" and 378" bits

Wire brush

7" capacity C-clamp

180 grit {or finer) sandpaper

Isopropyl aleahol

o T N T S W S Sy

NOTE: You must purchase the appropriate Appliance
Adapter Kit for your venting installation. Do not try to
save and reuse the Appliance Adapter you are remore-
ing from the heater.

Retrafit Pracedure

1. Tum off the filter pump and all electrical power to
the heater,

2. Allaw the heater to cool for at least half an hour
before proceeding,

3. Unbolt and rernowe the Upper Left and Upper Right
[ackets frarm the heater.

d, Diszconnect the wires from the Stack Flue Switch,

5. Disconnect the vent pipe from the Metal Flue Cellar
or the Appliance Adapter (see Figure 4-3).

6. Rernowe the plastic Vent Body and the flue collar or
Appliance Adapter with three cuts from a recipro-
cating saw (see Figures 4-3 and 4-4). Use a 6"x24t
hi-metal blade.

(Continued on the next page)
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Vent Body Retrofit For Enclosed Installations

(Continued from the preceding page)

7. Heat around the inside of the Combustion chamber

Flue Collar with a propane torch to soften the
epoxy; peel the plastic collar off the Combustion
Chamber Flue Collar and scrape the Flue Collar
clean with a putty knife,

8. Remowe 3/8-24 plug from the side of the Elbawr,

9. Apply UltraCopper™ RTV Silicone (supplied) to the
sealing faces of the Probe and its nut and install the

Probe in the 3/8" hole in the Elbow (Figure 4-6).

10, Apply UltraCopper™ KTV Silicone to the sealing
face of the nut and tighten it onto the Probe fran
inside the Elbowr,

Figure 4-6: Apply 600°F RTV to sealing faces of
probe and nut and install probe.

Drill 5/32" for
#10 Sheet Metal
Screws (2 Places)

Figure 4-7: Drill Combustion Chamber Flue Collar

11,

13.

Check the fit between the Elbow and the
Combustion Chamber Flue Callar, It should be a
close, uniform fit all the way around - not more
than 3/10" clearance at any point. If not, the
Combustion Chamber Flue Collar is out of round,
Use a C-clamp to gently round it up. The Elbowr
must fit and seat (bottormn lip should be 4-3/8"
above the Flue Collar flange) before applying any
adhesive,

. Before applying any adhesive to the Metal Elbaw or

the Combustion Chamber Flue Collar, set the Elhow
an the Flue Collar with the Elbow's detent mark
aligned with the centerline of the Stack Flue Switch.
Dirill twa B/32" holes inta the Carnbustion Charmber
Flue Callar through the pre-drilled heles on oppo-
site sides of the Elbow (Figure -7}, These holes wrill
take #10 sheet metal screws to mechanically lock
the Elbaw to the Combustion Chamber Flue Callar,
Dan't install the screws yet.

The Welded Metal Elbowr Assembly is pre-drilled
(Figure 4-8) to take #10 sheet metal screws to lock
the Appliance Adapter to the Elbaw &Assembly after
it hasbeen RTV glued in place.

(Continued on the next page.)

Elbow is pre-drilled
on both sides for

#10 Sheet Metal
Screws

Apply 1/4" beads
of Silicone RTV
near mouth of
Vent Ass'y _—>
and Flue Collar
as shown. \

L long beads
front and back
as shown

Figure 4-8: Apply Silicone RTV beads as shown.

as shown for Probe and for sheet metal screws for
Welded Vent Elbow Assembly.

Spread out RTV with a tongue depressor or a rub-
ber gloved finger.




SECTION FOUR - Routine Maintenance and Professional Servicing

Vent Body Retrofit For Enclosed Installations
(Continued from the preceding page)

14,

15,

16,

17,

18,

19,

Remove the Metal Elbow and degrease the gluing
surfaces of the Combustion Chamber Flue Collar
and the Elbowr with isopropyl alcoheol. Do not touch
these surfaces after they have been degreased.

Use the RTV supplied to apply two continuous 1,/4"
beads of KTV, one all the way around inside the
Elbow, and the other all the way around outside the
Combustion Chamber Flue Collar, Apply twao addi-
tional 1/4" beads about 2" long to the Flue Collar,
front and back (see Figure 4-8).

Use a tongue depressor or a rubber-glowved finger to
spread the RTV out uniformly owver the gluing sur-
faces.

Install the Elbow; align the Elbow and push straight
down on it; Compress the Combustion Charmber
Flue Collar until the Elbow is completely bottomed
out, The bottom of the Elbow should be 4-3/8"
sbove the Flue Collar flange. The detent mark on
the Elbow must align with the centerline of the
Stack Flue Switch and the holes must align with the
5/32" holes drilled in the Flue Collar in Step 12 (see
Figure 1-7).

Apply KTV ta two of the #10 sheet metal screws
supplied; secure the Elbow ta the Flue Collar with
thermn.

Sorne Silicone RTV may squeeze out from under the
lip of the Elbow Assernbly. If so, pack it back
around the bottorn edge of the elbow to ensure a
good seal, especially at the front and back of the
joint. If no Silicone RTV has been squeezed out,

20,

21,

22,

23,

apply additional RTV around the outside of the
joint and pack it in to make a good seal.

Connect the Stack Flue Switch wires ta the new
Probe, Do net remove the stack flue switch; it is
gealed to the Combustion Chamber Flue Collar ta
prevent carbon monoxide/flue gas leaks.

Reinstall the gas vent pipe to the heater, sealing all
joints according to local code requirernents and the
went manufacturer’s instructions. Fasten the
Appliance Adapter to the Elbow Assernbly with
UltraCopper® Silicone RTW and the last two #10
screws provided,

NOTE: You hawe about 1/2 hour of working time
after making the RTV joint. After the joint starts to
cure, wait one hour before testing,

After one hour, fire heater for not more than ane
minute to test for exhaust leaks. Ressal any leaks
that are found.

Reinstall the Upper Left and Upper Right Jackets on
the heater,

NOTE: Wit 24 hours befare firing heater continu-
ously. This will allow the KTV to cure completely
before exposing it to heat.

* Loctite Corp, Rocky Hill, CT 06067
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Heater Exhaust Temperature Probe Installation

(42001-0406 Kit)
To verify whether Control Board

is Mew or Old

1. Start heater in either pool or spa mode.

2. Allow heater to fire for two or three minates (if
necessary, raise thenmostat setting to cause heater
to fire),

3. Press and hold for 5 seconds: “Taal On™ (in Pool
made) or “Spa On” (in Spa mode).

4, & new Control Board will showr the stack flue tem-
perature. An old Contrel board will continue to
showr the water temperature,

5. Refer to the chart below for the correct

Sensor/Probe to use with your heater’s control
board, Purchase sensor or probe separately.

New Board Old Board
Sensor OK (Best) Replace with Probe
Probe OK (Sensor Preferred) OK

Stack Flue Switch

Replace with Sensor Replace with Probe

Replacement Procedure:

1.

Tum off the filter pump and all electrical power to
the heater.

Allowr the heater to cool for at least half an hour
before proceeding,

Unbolt and remove the Upper Left and Upper
Right Jackets from the heater.

Rermowe the 3/8-24 plug from the side of the Metal
Elbow Assernbly.

Apply UltraCopper®™ KTV Silicane (supplied) to
the sealing faces of the Probe and its nut and

install the Probe in the 3/8" hole in the Metal
Elbow (Figure 4-9).

NOTE: If the heater has a plastic Exhaust Elbow, DO
MOT PROCEED FARTHER writh this installation, Instead,
call Custarmer Serwice at 1-800-752-0183 and arder a Vent
Body Retrofit Kit (See Page 4-38) and replace the plastic
elhowr with a metal ane,

By

Figure 4-9: Apply 600°F RTV to sealing faces of
probe and nut and install probe.

f,

Apply UltraCopper®™ RTV Silicone to the sealing
face of the nut and tighten it onto the Probe fram
inside the Mietal Elbowr,

NOTE: You hawe about 1/2 hour of working time
after spreading the RTV. After the joint starts to
cure, wait one hour before testing,

Connect the Stack Flue Switch wires to the new
Probe, Do not remove the stack flue switch; it is
gealed to the Combustion Chamber Flue Collar to
prevent carbon monoxide/flue gas leaks.

After one hour, fire heater for hot more than one
minute to test for exhaust leaks. Reseal any leaks
that are found,

Reinstall the Upper Left and Upper Right Jackets
on the heater,

NOTE: Wait 24 hours before firing heater contin-
uously. This will allow the RTV to cure complete-
ly before exposing it to heat.

* Loctite Corp, Rocky Hill, CT 06047

Safet]r Precautions:

AWARNING | Rjsk of fire, explosion, and electrical

shock. Heater service and repair must be performed by
a qualified installer, service agency, or the gas supplier.

Burn hazard. If heater has been oper-

ating, allow it to cool for at least half and hour
before touching the Flue Collar or the Vent Body.

Carbon monoxide hazard. Check all
flue and vent pipe joints for leaks.
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SECTION FOUR - Routine Maintenance and Professional Servicing

Service

Routine maintenance {such as, testing the water pres-
sure relief valve and the water pressure switch) shall be
performed;

£, Ewery b moenths,

B. Ewery12 months.

C. At the start of each swimming seasomn.
D, Both & and C abowve,

Servicing the Controls System

Match each of the control system components with its
appropriate function:

_ Air Flow Swritch (AFS)

__ Automatic Gas Shutoff (AGS) Switch
_ Ignition Control Madule

_ High Limit Switch

__ Control Board

____ Thermistar

__ Transformer

___ Whter Pressure Switch

a) This component has a set of diagnostic lights which
warm if a safety interlock is open.

b} This switch permits the burmer to start only when
the water pressure reaches 3 psi.

¢} This component provides low-woltage power to the
heater.

d} This component will prevent the burner from start-
ingif air flow through the Air Orifice is insufficient.

gl This switch is marked black.

f! This component menitars the inlet water
ternperature,

&) This component receives line woltage for powering
the Blowrer,

h) This switch is marked red.

Servi:ing the Burner S:i,rstem

The gas orifice meters the flow of gas to the bumer,
Indications that too little gas being bumed include:
(select all that apply)

_ Rough, mmbly burmer naoise,
_ The indicator light is on.
_ Ahigh-pitched whistle,

__ Proneounced exhaust ador,
_ Delayed or noisy ignition.
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The Cormbustion Alr Elower includes the:
A, Adr Orifice

B. Air/Gas Mixing Tube

C. Negative-Fressure Regulator

D. both & and B abowve,

Respond to the following statements “Yes” or "Na”.
¥When replacing or reassembling the Combustion Air
Blowrer, use isopropyl aleohol (rubbing alcohol) to
check that the blower's outlet flange is tight and not
leaking,

Yies Mo

When buming natural gas, the acceptable level of CO4
is between 9.2 and 105 percent.

Yes Mo

Match each of the burner systermn components with its
appropriate function:

__ Combustion Air Blower
__ Combination Gas Valve
_____ Flameholder

__ Gas QOrifice

__ HElIgniter

a) This compeonent incorporates dual gas shut-off
valves and a negative-pressure regulator,

b} This component suppaorts the flame in the combus-
tion chamber,

¢} This component supplies air and gas to the combus-
tion chamber,

d} This compeonent is heated electrically to ignite the
burmer,

€] This component meters the flow of gas to the
bummer,




SECTION FOUR - Routine Maintenance and Professional Servicing

Service

Servicing the Water System

Match each of the water systermn components with its
appraprate functon:

__ Heat Exchanger

_ Manifold Adapter
_ Inlet/Outlet BManifald
_ Internal Bypass Valve
__ Thermal Gowvernor

a) The inlet and outlet piping is connected to this com-
panent by 2-inch unien connections.

by This component is a walwe that throttles water flow
to maintain the Heat Exchanger outlet
temperature abowve 120° F (49 C).

¢} This component compensates for wariations in
pummnp flow by opening to allow excess flow to
bypass the Heat Exchanger,

d} This component surrounds the flameholder to
extract heat from the combustion gases.

&) This component prowides plumbing connections
and houses the Thernmal Gowernaor and the Internal
Bypass Valwve,
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Respond to the following statements "Yes” or "Na".

The Manifold Adapter should be removed for routine
cleaning,

Yes iy [+

WWhen reinstalling the Manifold Adapter, the O-rings on
the Heat Exchanger tubes should be replaced.

Yies Mo

If ary one of the Heat Exchanger tubes is damaged, the
entire Heat Exchanger must be replaced.

Yes Mo

The Thermmal Goweimor is non-serwiceable, It must be
replaced if defective.

Yes Mo

Before servicing or replacing the Internal Bypass Valve,
the Manifold Adapter must be removred.

Yes iy [+

& plastic exhaust elbow should be replaced with a
metal elbowr a5 soon as possible.

Yes iy [+




SECTION FIVE - Repair Parts List

Repair Parts

For complete

Electrical System

parts breakdown

(Key Nos. 1 through 4),
See Page 5-b

For complete
Burner System

parts breakdown

(Key Nos, 5 through %),
See Pages b-2 and 5-3

For complete

Water System

parts breakdown

(Key Nos, 10 through 13),
See Page b-1

2737 0197
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SECTION FIVE - Repair Parts List

Repair Parts — Burner System

For Heater mounting
bolts and clamps,
purchase separately
Bolt Down Bracket Kit,
Part No. 42001-0085S.

\I\)

2692 1196
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SECTION FIVE - Repair Parts List

Repair Parts — Burner System

3/8-24x1/2” Hex Head Capscrew
Metal Exhaust Elbow Kit
One-Piece Metal Elbow/Cover Assembly

37006-4277
42001-0209S
42001-0214S

37006-4277
42001-0209S
42001-0214S

37006-4277
42001-0209S
42001-0214S

Model
SR400NA
SR200NA SR333NA SR400LP
SR200LP SR333LP SRC400NA
Key SRC200NA SRC333NA SRC400LP
No. Part Description Qty. SRC200LP SRC333LP SR400HD
1 Combination Gas Control Valve Kit 1 42001-0051S 42001-0051S 42001-0051S
2 3/4” Union 2 38404-4097S 38404-4097S 38404-4097S
. Gas Orifice Kit — NG (Incl. Key Nos. 3 and 4)1 77707-0331 77707-0321 77707-0311
3 Gas Orifice — NG* 1 42001-0331 42001-0321 42001-0311
4 Gas Orifice O-Ring 1 U9-370 U9-370 U9-370
o Gas Orifice Kit — LPG (Incl. Key Nos. 3 and 4)t 77707-0361 7707-0351 77707-0341
3 Gas Orifice — LPG* 1 42001-0361 42001-0351 42001-0341
4 Gas Orifice O-Ring 1 U9-370 U9-370 U9-370
o NG to LPG Conversion Kit (Incl. Key Nos. 3 and 4)t 77707-1361 77707-1351 77707-1341
3 Gas Orifice — NG* 1 42001-0361 42001-0351 42001-0341
4 Gas Orifice O-Ring 1 U9-370 U9-370 U9-370
3 Conversion Instructions, NG to LPG* 1 S402 S402 S402
. NP to LPG Conversion Decal* 1 32165-4082 32165-4082 32165-4082
o LPG to NG Conversion Kit (Incl. Key Nos. 3 and 4)t 77707-1331 77707-1321 77707-1311
3 Gas Orifice — LPG* 1 42001-0331 42001-0321 42001-0311
4 Gas Orifice O-Ring 1 U9-370 U9-370 U9-370
. Conversion Instructions, LPG to NG* 1 S403 S403 S403
o LPG to NG Conversion Decal* 1 32165-4083 32165-4083 32165-4083
5 Gas Piping Clamp Kit 1 31786-4019S 31786-4019S 31786-4019S
6 Air Blower Kit 1 42001-0206S 42001-0206S 42001-0206S
7 Endcap/Air Orifice — Inlet Mixing Tube 1 77707-0091 77707-0092 77707-0093
8 Endcap Mixing Tube Girill 1 42001-0094S 42001-0094S 42001-0094S
o Blower/Adapter Plate Gasket Kit
(Includes Key Nos. 9, 11, 13) 1 77707-0011 77707-0011 77707-0011
9 Blower/Adapter Plate Gasket* 1 42001-0067 42001-0067 42001-0067
10 Blower Adapter Plate 1 42001-0090 42001-0090 42001-0090
. Flameholder Kit (Includes Key Nos. 11, 12, 13, 14) 77707-0202 77707-0203 77707-0204
11 Flameholder/Adapter Plate Gasket* 1 42001-0084 42001-0084 42001-0084
12 Flameholder Assembly* 1 42001-0202 42001-0203 42001-0204
13 Flameholder/Combustion Chamber Gasket 1 42001-0065 42001-0065 42001-0065
14 Flameholder Insulation Cap 1 42001-0075 42001-0075 42001-0075
. Flameholder Insert (Included with Flameholder Kit)* 1 - 42001-0027 42001-0027
. Condensate Evaporator 1 42001-0031 42001-0031 42001-0031
15 Upper RH Heater Enclosure Kit** 77707-0002 77707-0002 77707-0002
16 Lower Enclosure 1 42001-0001S 42001-0001S 42001-0001S
. Upper Enclosure Gasket 1 33457-1051S 33457-1051S 33457-1051S
17 Upper LH Heater Enclosure Kit-NG 1 77707-3200N 77707-3333N 77707-3400N
17 Upper LH Heater Enclosure Kit-LPG 1 77707-3200L 77707-3333L 77707-3400L
18 Upper Enclosure Fastener Kit 1 77707-0007 77707-0007 77707-0007
19 3/8” Flat Washer 4 U43-62SS U43-62SS U43-62SS
20 3/8” Lock Washer 4 U43-12SS U43-12SS U43-12SS
21 3/8” Hex Nut 4 U36-38SSW U36-38SSW U36-38SSW
. Insulation Kit (Includes Key Nos. 22, 23, 24, 25,
and Condensate Evaporator, Page 5-4) 1 77707-0008 77707-0008 77707-0008
22 1/2” Insulation Blanket*tt 1 42001-0073 42001-0073 42001-0073
23 17 “M” Insulation* 1 42001-0072 42001-0072 42001-0072
24 1” Top Insulation*® 1 42001-0070 42001-0070 42001-0070
25 1/2” Insulation Blanket* 1 42001-0071 42001-0071 42001-0071
. Lower Enclosure Insulation 1 42001-0074S 42001-0074S 42001-0074S
26 Metal Vent Cover 1 42001-0021S 42001-0021S 42001-0021S
1
1
1

Not available separately.

**  Kit parts not available separately.

e Not illustrated.

T Not included with heater. Order separately.
1t SR/SRC200 uses 2.




SECTION FIVE - Repair Parts List

Repair Parts — Water System

2691 1196

Model
SR400NA
SR200NA SR333NA SR400LP
SR200LP SR333LP SRC400NA
Key SRC200NA SRC333NA SRC400LP
No. Part Description Qty. SRC200LP SRC333LP SR400HD
1 Tube Sheet Coil Assembly Kit — NA and LP Series 1 77707-0232 77707-0233 77707-0234
(Includes Key No. 2)
1 Tube Sheet Coil Assembly Kit — HD Series 1 - - 77707-0244
(Includes Key No. 2)
2 Coil/Tubesheet Sealing O-Ring Kit () 77707-0117(6) 77707-0118(10) 77707-0119(12)
3 Manifold Bottom Plate 1 42002-0015 42002-0016 42002-0017
4 Manifold O-Ring* 1 35505-7437 35505-7437 35505-7437
o O-Ring Kit (Incl. Key Nos. 2, 4) 1 77707-0120 77707-0120 77707-0120
5 Manifold Insert* 1 42002-0018 42002-0019 42002-0020
6 Manifold Baffle Plate* 1 42002-0013 42002-0014 42002-0022
7 Manifold Bypass Valve Kit 1 77707-0001 77707-0001 77707-0001
8 Water Pressure Switch 1 42001-0060S 42001-0060S 42001-0060S
9 Manifold Body with Safeties* (Incl. Key Nos. 10, 11) 1 77707-0205 77707-0205 77707-0205
9 Manifold Body Only (Incl. O-Ring Kit) 1 77707-0206 77707-0206 77707-0206
10 5/16 Flat Washer 10 U43-41SS U43-41SS U43-41SS
11 5/16-18x2-3/4” Hex Capscrew 10 37007-0214 37007-0214 37007-0214
12 Connector Tube O-Ring 1 U9-226 U9-226 U9-226
13 Connector Tube Kit (Includes O-Ring) 1 77707-0017 77707-0017 77707-0017
14 Thermal Regulator Kit
(Incl. Key Nos. 15, 16, 17, 18 and Spring Clip) 1 77707-0010 77707-0010 77707-0010
15 Thermal Regulator (Includes Spring Clip) 1 38000-0007S 38000-0007S 38000-0007S
16 Thermal Regulator Spring* 1 37607-0011 37607-0011 37607-0011
17 Thermal Regulator Cap O-Ring 1 35505-1313 35505-1313 35505-1313
. Thermal Regulator Spring Clip* 1 42001-0097 42001-0097 42001-0097
18 Thermal Regulator Cap* 1 42001-0016 42001-0016 42001-0016
19 Drain Plug 1 U178-920P U178-920P U178-920P
20 Condensate Evaporator® 1 42001-0031 42001-0031 42001-0031

*  Not available separately. ¢ Not illustrated.
**  See Page 5-5 Key Nos. 7, 8, 9 and 10 for Safeties and Relief Valve Plug.
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SECTION FIVE - Repair Parts List

Repair Parts — Electrical System

Model
SR400NA
SR200NA SR333NA SR400LP
SR200LP SR333LP SRC400NA
Key SRC200NA SRC333NA SRC400LP
No. Part Description Qty. SRC200LP SRC333LP SR400HD
. Display Cover Retainer Cap Kit (Incl. Key No. 1)* 77707-0009 77707-0009 77707-0009
1 Display Cover Retainer Cap 1 42001-0009 42001-0009 42001-0009
o CPSC Warning Label 1 32165-4084 32165-4084 32165-4084
2 Heater Display Cover 1 42001-0008S 42001-0008S 42001-0008S
3 Igniter Bracket 1 42001-0030S 42001-0030S 42001-0030S
. Igniter/Igniter Gasket Kit (Incl. Key Nos. 4 and 5) 77707-0054 77707-0054 77707-0054
4 Igniter** 1 42001-0054 42001-0054 42001-0054
5 Igniter Gasket 1 42001-0066S 42001-0066S 42001-0066S
6 Manifold Switch Cover 2 42001-0007S 42001-0007S 42001-0007S
7 Automatic Gas Shutoff Switch (AGS) 1 42002-0025S 42002-0025S 42002-0025S
8 3/4” Hex Head Pipe Plug 1 WC78-38AT WC78-38AT WC78-38AT
9 High Limit Switch 1 42001-0063S 42001-0063S 42001-0063S
10 Thermistor 1 42001-0053S 42001-0053S 42001-0053S
11 Terminal Board 1 42001-0056S 42001-0056S 42001-0056S
12 Fireman’s Switch Fuse (1.25A, 1-1/4”) 1 32850-0099 32850-0099 32850-0099
13 Ignition Control Module 1 42001-0052S 42001-0052S 42001-0052S
14 Transformer 1 42001-0057S 42001-0057S 42001-0057S
15 Air Flow Switch 1 42001-0059S 42001-0059S 42001-0059S
16 Control Board Kit 1 42001-0096S 42001-0096S 42001-0096S
o #6-19x5/16” Phil Pan 4 37337-0092 37337-0092 37337-0092
o Heater Wiring Harness 1 42001-0058S 42001-0058S 42001-0058S
. Junction Box Cover Kit (Incl. Key No. 17)* 77707-0022 77707-0022 77707-0022
17 Junction Box Cover 1 42001-0022 42001-0022 42001-0022
o Junction Box Wiring Decal 1 32165-4081 32165-4081 32165-4081
. Control Bd Encl/Membrane Panel Kit 77707-0004 77707-0004 77707-0004
(Incl. Key Nos. 18 and 19)*
18 Control Board Enclosure 1 42001-0004 42001-0004 42001-0004
19 Membrane Pad** 1 42001-0055 42001-0055 42001-0055
20 Stack Flue Sensor 1 42002-0024S 42002-0024S 42002-0024S

*

Kit parts not available separately.
Not available separately.

Available separately.
Not illustrated.




SECTION SIX — Glossary

Glossary

AGA - American Gas Association. The certifying body for gas-fired
appliances.

Air Flow Switch - The switch that senses the pressure drop across
the air orifice. It will prevent or stop combustion by causing the gas
valve to stay closed or close if air flow is insufficient for combustion.

Air Gas Mixing Tube (Air Gas Mixer) - The tube on the inlet side of
the combustion blower where the air and gas are mixed together.

Air Orifice - The metering hole in the plate inside the blower inlet
endcap. It meters the correct amount of air for combustion.

ANSI - American National Standards Institute. Develops industry wide
voluntary standards for safety, signage, measurements, etc.

Automatic Gas Shutoff Switch (AGS) - The switch that senses the
outlet water temperature and causes the gas valve to close if the
water temperature exceeds 150° F (65.5° C).

British Thermal Unit (BTU) - The amount of heat required to raise
the temperature of 1 pound of water 1° Fahrenheit.

Bonding Lug - An electrical connector mounted on the exterior of the
heater to which the bonding conductor for the pool system is
connected.

Burner Control Module - See Ignition Control.

Check Valve - A valve that allows for the flow of water in only one
direction.

Combustion Chamber - The entire sealed portion of the appliance
within which combustion occurs. It contains the heat exchanger.

Condensate - The liquid which separates from a gas (including flue
gases) due to a reduction in temperature.

Control Board - The electronic circuit board that works in conjunction
with the thermistor as the heater thermostat. It also contains the
remote communications circuitry.

Combination Gas Control Valve - The regulator to a) maintain gas
outlet pressure and b) turn the gas off and on to the heater. It has
dual shutoff valves.

Combustion Air Blower (Mixing Blower) - The motor-driven blower
that supplies the correct air/gas mixture to the gas burner/flameholder.

Draft - The flow of gases or air through chimney, flue, or equipment
caused by pressure differences.

Draft Hood - A device built into the heater or made a part of the vent
connector to: a) provide for the ready escape of flue gases in the
event of no draft, backdraft or stoppage beyond the draft hood; b) pre-
vent a back draft from entering the heater; and c) neutralize the effect
of stack action of the chimney or gas vent upon the operation of the
appliance. The Sta-Rite pool heater has a pressurized burner and
does not use a draft hood.

Excess Air - Air supplied for combustion beyond that which is
required for perfect combustion.

Fireman’s Switch - A switch external to the heater that keeps the
pool pump running for 15 minutes after the heater shuts off.

Flameholder - A cylindrical perforated can that supports the combus-
tion of the air/gas mixture. Combustion takes place just off the
flameholder’s surface.

Flue Gases - The products of combustion (including the excess air)
which flow out the heater exhaust.

Gas Orifice - A disk with a hole in it located in a gas line union. It
meters the correct flow of gas for combustion. Kits are available to
convert heaters from Propane to Natural Gas and vice versa, and
also to correct combustion problems.

Heat Exchanger - The series of finned copper tubes that carry water
internally. It is contained in the combustion chamber and allows for
the transfer of heat from the combustion gases to the water.

Heating Value (High or Total) - The number of British thermal units
produced by the combustion, at constant pressure, of 1 cubic foot
(0.08m?) of gas when the products of combustion are cooled to the
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initial temperature of the gas and air, when the water vapor formed
during the combustion is condensed, and all corrections to standard
conditions have been made. This value for natural gas is approxi-
mately 1,000 BTU per cubic foot. For Liquefied Petroleum Gas
(Propane) it is about 2,500 BTU per cubic foot.

Heating Value (Low) - The same as the High or Total Heating Value
when the water vapor is not condensed, resulting in a lower value.
This value is approximately 900 BTU per cubic foot for natural gas
and 2,300 BTU per cubic foot for Liquefied Petroleum Gas (Propane).

High Limit Switch - The switch that senses the outlet water tempera-
ture and causes the gas valve to close if water temperature exceeds
135° F (57.2° C). The setting of this switch is lower than that of the
AGS.

Hot Surface Igniter - Ignition of the gas/air mixture caused by an
electrically heated element whose surface gets hot enough to ignite
the air/gas mixture, without any sparks or pilot lights.

Igniter - A device which uses electrical energy to ignite gas.

Inlet/Outlet Manifold - The manifold to which the inlet and outlet
water lines are connected. It contains an internal water bypass valve
to maintain correct water flow to the heater. It routes the water into
and out of the heat exchanger tubes and houses the High Limit
Switch, Automatic Gas Shutoff, and Thermistor. It also contains the
thermal governor, which minimizes condensation on the heat
exchanger.

Input Rating - The gas burning capacity of an appliance in BTUs per
hour.

Internal Bypass Valve - The valve in the inlet/outlet manifold that
automatically controls the water flow through the heat exchanger. It
causes the excess flow to bypass the heat exchanger, so that it mixes
with the heater water as the water leaves the heater.

Limit Switches or Limit Controls - Devices responsive to changes
in pressure, temperature, or liquid level for turning on, shutting off, or
throttling the gas supply to an appliance.

Manifold Adapter (obsolete) - A transition piece located between
the inlet/outlet manifold and the heat exchanger tubes. See inlet/outlet
manifold.

Membrane Pad - The control panel at the top of the heater where the
operating temperature and heating function selections are made.

NFPA - National Fire Protection Association. Publishers of National
Electrical Code (NEC) and National Fuel Gas Code (NFGC). For
more information, call 1-800-344-3555.

Orifice - The opening in a cap, spud, disk, or other device whereby
the flow of a gas is limited.

Pressure Relief Valve - A valve mounted on the manifold adapter
that will automatically open at a preset pressure. For the Sta-Rite
heater the rating is 50 psi (345 kPa). This must be an ASME valve
with a minimum BTU rating equal to that of the heater.

Pressure Switch - A switch that senses the inlet water pressure. It
causes the gas valve to close or prevents it from opening if the water
pressure is less than the switch set point.

Primary Air - The air introduced into a burner that mixes with the gas
before it reaches the port.

Safety Shutoff Device - A device that will shut off the gas supply to
the burner(s) in the event the source of ignition fails.

Secondary Air - Air externally supplied to the flame at the point of
combustion, generally only in a natural draft unit.

Thimble - A device used for the penetration of a wall through which
the vent piping is run.

Transformer - An electrical device that converts line voltage (120
VAC) to low voltage (24 VAC). It provides low voltage for the safety
switch circuits and for the control board.

Vent Body - The plastic elbow designed for the attachment of a vent
connector or the venting system.




SECTION SEVEN - Troubleshooting

Read Me First!!

NOTE: Connecting a single-voltage (115VAC) heater
to a 240VAC line, or installing the black 120 volt plug
in the control box of a dual-voltage heater and then
connecting the heater to a 240 volt line, will destroy
the transformer, control board, and ignition control
module, and will void the warranty. If you install the
red 240 volt plug in a dual-voltage heater and then
connect the heater to a 120 volt line, the heater will
not operate.

READ THE FOLLOWING CAREFULLY:

1. Check the line voltage to your heater. Single-volt-
age heaters operate on 120VAC ONLY. Dual-volt-
age heaters will operate on either 120 Volts AC or
240 Volts AC.

2. Remove the covers and check for a 12-pin plug in
the back of the control box.

A. If the control box does roftake a plug, the heater
is a single-voltage heater and will operate on
120VAC ONLY.

B. If the control box adoestake a plug, the heater is
dual-voltage. The plug must match the incoming line
voltage. The BLACK plug is for 120 volts, the
RED plug is for 240 volts.

3. If the 12-pin plug is not plugged into the back of
the control box, select the correct plug from the
bag in the control box and plug it in. The BLACK
plug is for 120 volts, the RED plug is for 240
volts.
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SECTION SEVEN - Troubleshooting

Initial Troubleshooting

Start here for directions to specific Troubleshooting Chart

p o~ QDAY Go to chart “HEATER WILL
‘I‘Zr%,r;een POOL” or “SPA” LED NO > NOT FIRE - A”
’ (Page 7-3)
l YES
Is red “SERVICE SYSTEM” YES _ ﬁg}oF‘:gaE” “E',,EATER WILL
LED “on™? o i
(Page 7-4)
v NO
Are any red diagnos- " .
Is red “SERVICE HEATER” YES tic LED’s on back of YES Go to specific safety switch
P > > troubleshooting chart
LED “on™? board (AGS, AFS,
SFS, HLS, PS or (Page 7-7 and 7-8)
NO THERMISTOR) “on” A
Y
NO
Turn heater off at Membrane B
Pad for about 5 seconds, and |
turn back on. Make sure tem-
perature setting is above water
temperature. Wait one minute.
YES
Do any diagnostic LED’s on
back of board (AGS, AFS,
SFS, HLS, PS, or
THERMISTOR) come “on” NO Does red “SERVICE YES Go to chart ‘HEATER WILL
momentarily or permanently? » HEATER” LED come » NOT FIRE -C”
NOTE: Any or all of the diag- on (Page 7-5)
nostic LED’s may come “on”
momentarily when you turn NO
on the power to the heater.

Y

Verify that water temperature setting is
above water temperature reading. If it is,
and heater either will not fire or no red
LED’s come “on”, replace Control Board.

STACK FLUE TEMPERATURE

Can indicate good operation or can
show problems. See Page 4-11 for more
information.

Hazardous voltage. Can shock, burn Fire and Explosion hazard. Do not

or kill. Disconnect power before servicing any jumper switch terminals to remedy a failed safety
components. switch.
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SECTION SEVEN - Troubleshooting

Heater Will Not Fire - A

Start

Is green “SPA” or

NO

“POOL” LED “on”

YES

Y

Check that single-
voltage heater is
connected to
120V or that dual-
voltage heater
has correct 12-pin
plug installed:
Red = 240V
Black = 120V

Depress “POOL” or “SPA” ON
button on Membrane Pad.
Does “POOL” or “SPA” LED
come on?

YES

y NO

YES

-

Check for line voltage to
heater.

NO

Y

Y

Heater should fire on demand
for heat.

>

NO

Y

A. Black 120V plug
in 240V circuit or
single-voltage heater
connected to 240V:
Replace transformer,
control board, and
ignition control module
(see “HEATER WILL
NOT FIRE-C and -D”,
Pages 7-5 and 7-6).
Check fuse and all
other 24V components
for damage.

B. Red 240V plug in
120V circuit: Replace
with correct plug.

C. Plug is not
installed:
Install correct plug.

Check for 24 VAC at
secondary of Transformer.

I YES

NO

Y

Check for Line Voltage
between L1 and L2 terminals
on Terminal Board.

NO

Restore power to heater.

y YES

Check for Line Voltage at
Transformer primary pins.
White connects to Pin 3 on
Transformer, Black to Pin 2,
Orange to Pin 1.

240V: check Pin1 to Pin 3.
120V: check Pin 2 to Pin 3.

NO

\

Check wiring connections
between power supply and
Junction Box and between
Junction Box and Terminal
Board; restore continuity.

YES

Y

Check wiring connections
between Terminal Board and
Transformer primary and
restore continuity.

NO

Jumper Fireman’s Switch at
Terminal Board and depress
“POOL” or “SPA” ON button on
membrane pad. Does “SPA” or
“POOL” LED come “on”™?

YES

Y

Replace Transformer.

Y

YES

Leaving jumper in place,
check for 24 VAC between
Fireman’s Switch terminals
and ground.

NO

Y

Check Fireman’s Switch circuit
connections (time clock, wiring,
external controller relay).

Y

NO

Remove jumper. Check ribbon
cable connection between
Membrane Pad and J6 on
Control Board. Depress
“POOL” or “SPA” On pad
again. Does “POOL” or “SPA”
LED come on?

YES

\

Remove jumper. Check wiring
between Transformer and J7
terminals on Control Board
and between J7 and
Fireman’s Switch on Terminal
Board, check fuse, and
restore continuity.

Jumper pins 9 and 8 on J6 of
Control Board. Does “SPA”
LED come on?

Jumper pins 9 and 7 on J6 of
Control Board. Does “POOL”
LED come on?

YES

Y

Heater should fire on
demand for heat.

NO

Y

Replace Membrane Pad.

7-3

> GOTO “HEATER WILL NOT FIRE - B” Page 7-4

Replace Control Board.




SECTION SEVEN - Troubleshooting

Heater Will Not Fire - B

Start

Is red “SERVICE
HEATER” LED “on”

YES

NO Is red “SERVICE SYSTEM” NO Increasg POOL/SPA tempera-
> LED on? > ture setting on Membrane
Pad above actual water tem-
YES perature. Heater should fire
Y on demand for heat. If not,
Verify that pump is on, filter is and no other red LED'’s light,
not blocked, and the water NO replace Control Board.
flow is above the minimum
requirement.
Y YES _ | Service pump/filter and elimi-
With pump running, adjust “| nate other flow obstructions.
water Pressure Switch to
lower pressure until ‘SER-
» VICE SYSTEM” LED goes YES :
out. Then verify that “SER- »| Heater should fire on call for
VICE SYSTEM’ LED goes on heat. Re-verify that water flow
; is above minimum require-
with pump off. ment (see Page 2-12).
y NO Minimum Flow Requirements
Check that water pressure is NO Model Flow
within the adjustment range of 200 20 GPM (76 LPM)
the Pressure Switch (0-5 psig) 333 30 GPM (114 LPM)
400 40 GPM (151 LPM)
YES
Verify that switch wiring is OK : i
CONTINUE | gng sensing tube is not If water pressure is outside of
blocked, and replace water _ | adjustment range that will
Pressure Switch. ~| open switch with pump off
and close switch with pump
on, replace with flow switch
set above minimum flow
requirement (see Page 2-12).
Minimum Flow Requirements
Model Flow
200 20 GPM (76 LPM)
333 30 GPM (114 LPM)
400 40 GPM (151 LPM)
Check whether any of the
red diagnostic LED’s on back YES Go to “Diagnostic LED’s”,

of board (AGS, AFS, SFS,
HLS or PS) are “on”

* NO
GOTO

“HEATER WILL NOT FIRE - C”

Page 7-5

7-d

(Page 7-7 and 7-8)




SECTION SEVEN - Troubleshooting

Heater Will Not Fire - C

Start

Is “SERVICE HEATER” LED
HOn"?

NO

YES

Y

If any red diagnostic LED’s

Turn off power to
heater for 5 seconds,
and turn back on.
Make sure tempera-
ture setting is above

Go to “INITIAL
TROUBLESHOOTING”

Continue to observe heater
for several minutes. Cycle
heater on and off several
times. Observe for delayed or
rough ignition, poor combus-
tion, premature extinction of
flame, evidence of boiling, or
operation of any diagnostic
LED. Go to pertinent trou-
bleshooting section if any
malfunction is observed.

Replace Control Board.

Verify that gas supply is open
all the way to gas valve, and
Gas Valve knob is at “on”
position.

Check for 24 VAC to Gas
Valve terminals during ignition
try. (Voltage appears about 24
seconds after call for heat).
SEE NOTE 1.

y YES

Replace Gas Valve with
identical part.

Fix wiring between TH and
GND terminals of Ignition
Control Module and Control
Board.

water temperature.
(AGS, AFS, SFS, HLS, PS, or | N0 | Wait one minute. ES
THERMISTOR) come “on”, go .
to to Page 7-7 and 7-8. Does heater fire and
stay on?
CONTINUE
Y NO NO
Did burner fire at all? »| Did Blower come on? =
y YES Y YES
Go to “BURNER Verify that gas is flow- NO _
TROUBLESHOOTING” ing to burner during o
(Page 7-9) ignition try. Observe
gas meter for move-
ment during ignition NO
Goto HEATERWILLNOT | "% | 0o ater aling
9 for heat).
it Check for 24 VAC
Repl Ignit trol
Mi%jfee gnition Contro YES | between TH and GND
' terminals on Ignition
+ NO Control Module.
Check for 24 VAC between SEE NOTE 2.
VAL and GND terminals on B + NO YES
Ignition Control Module. N -
SEE NOTE 1. Check for 24 VAC
between TH and GND
+ YES terminals on Control NO
Check for 24 VAC between YES Board. SEE NOTE 2. N
VAL and GND terminals on >
Control Board. SEE NOTE 1.
* NO Check for 24 VAC YES

Fix wiring between VAL and
GND terminals of Ignition
Control Module and Control
Board.

Y

between GAS
terminals on Control
Board. SEE NOTE 1.

Replace Control Board.

j No

Replace Control
Board.

7-5

Y

Fix wiring between GAS
terminals on Control Board
and Gas Valve.

NOTE 1: Voltage appears immedi-
ately after call for heat, and may be
on for only about 30 seconds.

NOTE 2: Voltage appears about 24
seconds after call for heat, and may
be on for only about 7 seconds.




SECTION SEVEN - Troubleshooting

Heater Will Not Fire - D

IMPORTANT! READ ME FIRST!!

IMPORTANT! READ ME FIRST!!

meter will read either 0 VAC or 240 VAC. If your ICM is

If your heater is correctly connected to 240 Volts AC, The good, your meter will read some voltage between 0 and
Ignition Control Module (ICM) will convert the 240VAC to 240 VAC. Exactly what reading you get will depend on the
an intermittent pulse to the ignitor. Digital meters don’t read meter, but with a good ICM, the reading won’t be 0 VAC or
this type of signal well. (An analog meter will give a better 240 VAC, but somewhere in between.

reading than a digital meter). If the ICM is bad, your volt-

Start

Gas flows during NO
ignition try, but burner

does not fire.
YES

\

Check voltage across YES

Y

Go back to chart “HEATER WILL
NOT FIRE-C” (Page 7-5).

igniter leads; OK?

NO (check fuse
at terminal board)
Y

Replace Ignition
Control Module. On a
120 V installation,
check the ignitor for
damage if it has seen
240 VAC.

Y

YES

Check gas pressure. OK?.

Y

Replace HSI Igniter.

NO

Y

Increase gas flow into heater:
* Replace gas line with larger
line;
¢ Replace regulator;
¢ Replace meter; or
e All of the above.

7B




SECTION SEVEN - Troubleshooting

Diagnostic LED’s: AGS, AFS, HLS, PS, THERMISTOR

AGS or HLS “on”

Replace High Limit
Switch (HLS) or
Automatic Gas
Shutoff (AGS)

YES

Verify that water flow rate is
above minimum required for
heater.

NO

Y

| YES

A

'CONTINUE

Verify that inlet water temper-
ature is below 104° F.

NO

Service pump and filter to
restore proper flow. After ser-
vicing, verify proper operation
of Pressure Switch (PS).

If problem persists, verify proper operation of Internal Bypass Valve
and Thermal Governor, and check for Heat Exchanger blockage.

IR

Verify that wiring is
OK and pressure tap
is not blocked. Re-
place Pressure Switch

Verify that water flow rate is
above minimum required for
heater.

NO

Replace thermistor or Control
Board to correct overheating.

| YES

<

CONTINUE

Y

Service pump and filter to
restore proper flow.

CONTINUE

Y

| aeer | -

Replace Blower.

YES

Adjust Water Pressure Switch to close with pump running and open with

pump off.

Does Blower operate?

YES

L
>

y NO

Verify that wires BM
and F1 are correctly
connected at the
terminal strip (see
Heater Connection
Diagram, Pages
4-32 and 4-33).

YES

Disconnect Blower and check
for line voltage between pins

1 and 3 of Blower Connector

on ignition try.

+N0

A

NO

YES

\]
Disconnect wires F1

Check for 24 VAC between 24
VAC and GND terminals on
Ignition Control Module on
ignition try. Check that IND
wire is correctly connected.

y NO

Verify correct

connection of wiring between
24 VAC and IND terminals on
Ignition Control Module and
Control Board, and replace
Control Board.

NO

A

and F2 from Ignition
Control Module and

Connect correctly and retry.
Does Blower start?

NO

short them together.
Does Blower come

NO

on?

| ves

A

Replace Blower. Does Blower
start on ignition try?

L
>

Replace Ignition Control
Module.

THERMISTOR “on”

Verify Thermistor wiring. If
OK, replace Thermistor.

77

Verify that there is no block-
age in Blower intake, Heat
Exchanger, and exhaust and
that exhaust is not too long
(see “Indoor Vent Installation”,
Page 2-6.

Verify correct connection of
wiring and that pressure taps
to AFS are OK.

Verify that vinyl tubing to AFS
and Blower is not misrouted,
kinked, disconnected, or
punctured.

Replace Air Flow Switch
(AFS).

If problem persists, replace
Blower.

Do not jumper a

safety switch to
remedy a failed switch.

NOTE: ES1 is a spare and
should be jumpered.




SECTION SEVEN - Troubleshooting

Diagnostic LED’s: SFS

A) Is the Stack Flue
Switch or Sensor
correctly connected to

Replace Heater Membrane
Pad Assembly, reset power to
Heater and retry. Heater
should fire.

! no

Replace Heater Control Board
with new style board, reset
power to Heater and retry.
Heater should fire.

A NO

Change Low Level Board
Programming to “SF1” (See
Page 4-11). Were you able to
change the device code (SFO
to SF1)?

y YES

Reset power to Heater and
retry. Heater should fire.

y NO

Check Heat Exchange Coil for
liming or low flow.

Reset power to Heater and
retry. Fire?

A YES

Did Error Code (EO05 or E06)
disappear after change?

NO

Y

the wiring harness? NO
B) Is the Membrane Pad > Reconnect correcily.
connected to the
correct pins on the
Control Board?
(See Page 4-30) DONE
v YES
Check the J3 and J6 Y >
NO| connectors for corrosion ‘NO Reset power to Heater and
| on the male pins. = retry. Heater should fire.
Corrosion found?
v YES
Clean pins Replace Stack Flue Sensor.
y DONE Y vES
Reset power to Heater .
and retry. Heater should Does the Digital Temerature NO
fire. Display show Error Code
“E05” or “E06"?
y No \
Verify whether you have a
|| Stack Flue Sensor or a SENSOR
Stack Flue Switch
(See Page 4-11).
SWITCH
Y
- Change Low Level Board
Does the Digital . Pyl YES
Temerature Display YES Erogrin';r:un\g/vto SFO (Eleet >
show Error Code “E05” or > Page 4-11). Were you able to
“E06"? change the device code (SF1 NO
to SF0)?
y NO
Reset power to Heater YES o

and retry. Heater should
fire.

Y

NO

Y

Replace switch, reset
power to Heater and retry.

Check Heat Exchanger Coil
for liming or low flow.

7-8

Replace Heater Control
Board, reset power to Heater
and retry. Heater should fire.

NO

Y

Replace Heater Membrane
Pad Assembly, reset power to
Heater and retry. Heater
should fire.




SECTION SEVEN - Troubleshooting

Burner Troubleshooting

SYMPTOM

CAUSE

REMEDY

Loud, high-pitched whine

Flame is too rich.

Werify pressure tap between gas walve
and blower inlet.

Verify gas regulator setting 0.2" we
belowr blower inlet pressure.

Replace gas orifice with smaller size,

Adjust CO5 to 8%-9% for natural gas,
9.2%-10.5% for propane,

Flame iz "fluttery.”
Exhaust may hawve acrid

smell or bumer may fail
to stay lit,

Flame is too lean,

Werify gas regulator setting 0.2" we
belowr blawer inlet pressure,

Replace gas orifice with larger size,

Adjust CO5 to 8%-9% for natural gas,
9.2%-10.5% for propane,

Bumer pulsates on

surges, especially on
ignition.

Exhaust vent is too long,

Reduce length of exhaust vent and/or
nurmber of elbows,

Combustion appears
nartmal, but flame does
not stay lit,

Flarme current is not
being sensed.

Check for wet or damaged igniter with
lowr resistance to ground. Replace with
new igniter.

Werify bumer flamehelder is properly
grounded,

Replace Ignition Contrel Module.

Heat Exchanger Troubleshooting

SYMPTOM

CAUSE

REMEDY

Bailing in heat exchanger.

Iay be accompanied by
"burmping” sounds.

Lowr water flow to heater,

Heat exchanger plugged.

Bypass walve stuck open.

Thermal governor stuck
closed.

Service pump and or filter.

Serviee heat exchanger, Carrect water
chemistry.

Service bypass walwve,

Replace thermal govemor.

Sweating,

Thermal gowernor failed.

Replace thermal governor.

74




SECTION SEVEN - Troubleshooting

Troubleshooting Questions

The following condition exists when you amrive at the
customers installation:

* Green "POOLY or “SPA™ LED is on
* Red "SERVICE HEATER" LED is an

* Mone of the red diagnostic LED's on the back of the
Control Board are on

¢ After tuming off the 120VAC and turning back on.
the heater does not fire and stay on

* No diagnostic LED's carne on
* The Burner did not fire at all
* Elower operates

* Gas iz flowing to the burner

120WALC is being supplied to the Igniter

. Defective Gas Valve
. Defective Control Board
Defective [gniter

oon oo

. Defective Thermistor

The following condition exists when you arrive at the
custamers installation:

* Green "POOLY or “SPAY LED is not an

* Green "POOLY or “SPAY LED does not come on
after depressing "FOOL" or "SPA" button on mem-
brane pad

¢ 120VAC is being supplied to the Heater

* A check of the Transformer secondary shows no 24V

The following condition exists when you arrive at the
customers installation:

oon oo

# A check of the "HOT” and "WEUTRAL" terminals of

the Terminal Board shows 120WVAC is present

* A check of the primary of the Transformer shows
120WAC is present

. Blown Fuse
. Defective Membrane Pad

. Defective Transformer
. Defective Controel Board

oon oW

7-10

Green “POOL” or "SFA™ LED is on
Fed "SERVICE SYSTER™ LED is off
Red "SERVICE HEATER™ LED is off

aAfter tuming off the 120V AC and turning back an,
making sure temperature setting is higher that water
temperature, ne diagnostic LED's come on momen-
tarily or stay lit.,

Ked "SERVICE HEATER™ LED does nat caimne an

Defective Thermistor

. Pump Basket clogged

Defective Control Board

. Defectiwe MMemnbrane FPad
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