INSTALLATION AND
OPERATION MANUAL

Gas-Fired Pool
and Spa Heater

Bronze ASME and Polymer
Atmospheric Heat Exchanger
Models 206A, 266, 266A, 336A, 399,
and 406A

THIS MANUAL CAN BE VIEWED ELECTROMICALLY
USING YOUR SMART DEVICE. SEE PAGE 46 FOR QR
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AWARNING: if the information in the instructions is not followed exactly, a fire or explosion may result
causing property damage, personal injury or death.

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

- WHAT TO DO IF YOU SMELL GAS
* Do not try to light any appliance.
= Do not touch any electrical switch; do not use any phone in your building.
» Immediately call your gas supplier from a neighbor's phone. Follow the gas supplier's instructions.
= |f you cannot reach your gas supplier, call the fire department.

- Installation and service must be performed by a qualified installer, service agency or the gas supplier.

This manual should be maintained in legible condition and kept adjacent 1o the heater or in a safe place for future
reference.
Effective: 02-28-23
Replaces: 08-15-22
P/ 241236 Rev. 44



QUICK START GUIDE

CLEARANCES WATER CHEMISTRY
O Space required: See page 12. 0O Water chemistry requirements: See page 5.
O Minimum and service clearances: See page 7 for
clearances table. Note that local codes prevail, POWER
O Supply voltage: See page 23 for acceptable input
PIPING vailsges.
O Pressure relief valve: See page 20 for VENTING

recommended PRY orentation.
O Materials: See page 11 and page 14.

O D-2 Power Vent Kit: Ses page 14.
O Indoor Stack: See page 11.

O Flow rates: See page 17 for fiow rate values.

GAS

O Distance to regulator (pipe lengths) and gas inlet
sizes: See page 17.

CONTROLS INTERFACE

[1 Required pressure for Natural Gas: O Wiring diagrams: See page 24 and 25.

Min = 6" WC, Max =10.5"WC 0O Userinterface: See page 26 and 27.

O Required pressure for Propane Gas: 0O Remote operation: See page 30
Min = 12" WC, Max = 13"WC

O Sediment trap is required for all installations.
See page 15.

Revision 44 reflects the following changes:

Replaced IPL item 4-C "P.C. Board/Control® part number from *013464F" 1o ®100-10000345" for all sizes. Added text "For units
Manufactured up o 1/2023" to iem 3-C.
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1. WARNINGS

Pay Attention to These Terms

Indicates the presence of immediate hazards which will cause severe personal injury, death or

ADANGER substantial property damage if ignored.
Indicates the presence of hazards or unsafe practices which could cause severe personal injury,
RWARNING death or substantial property damage if ignored.
ACAUTION Indicates the presence of hazards or unsafe practices which could cause minor personal injury
or product or property damage if ignored.
CAUTION CAUTICN used without the warning alert symbol indicates a potentially hazardous condition
which could cause minor personal injury or product or property damage if ignored.
NOTE Indicates special instructions on installation, operation, or maintenance which are important but

not related to personal injury hazards.

4\ DANGER: Failure 1o install the drafthood on indoor
installation and properly vent the heater to the outdoors
as outlined In the venting section of this manual can
result In unsafe operation of the heater. To avold the risk
of fire, explosion, or asphyxiation from carbon monoxide,
never operate this heater unless it Is properly vented
and has an adeguate air supply for proper operation. Ba
sure to inspect the vent system for proper installation at
initial start-up, and at least annually thereafter. Refer to
tha venting section of this manual for more information
regarding vent system inspections.

AWARNING: Improper Installation, adjustment,
alteratlon, sarvice, or malntenance can cause property
damage, personal injury or loss of life. Installation
and service must be performed by a qualified installer,
sarvice agency, or the gas supplier.

AL WARNING: Gasoline, as wall as other flammable
materials and liquids (adhesives, solvents, etc.), and
the vapors they produce, are extreamely dangerous. Do
not handle, use, or store gasoline or other flammable or
combustible materials in the vicihity of a heater.

AAWARNING: To minimize the possibility of Improper
operation, serious personal Injury, fire, or damage to the
heatar:

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

*  Heater should never be covered or have any blockage
to the flow of fresh air to the heater.

JAWARNING: Both natural gas and propane have
an odorant added to ald in detecting a gas leak. Some
people may not physically be able to smell or recognize
this odorant. If you are unsure or unfamiliar with the
smell of natural gas or propane, ask your local gas
suppller. Other conditions, such as “odorant fade"
which causes the odorant to diminish in intensity, can
alzo hide, camouflage, or otherwise make detecting a
gas leak by smell more difficult.

AL WARNING: This unit contalns refractory ceramic
fiber (RCF) insulation In the combustion chamber. RCF,
as manufactured, does not contain respirable crystalline
silica. However, following sustained exposure to vary
high-temperatures [>2192°F (1200°C)]), the RCF can
trangform into crystalline silica (eristabolite). The
International Agency for Research on Cancer (lARC) has
classified the inhalation of erystalline silica (cristabolite)
as carcinogenic to humans.

When removing the burners or heat exchangers, take
precautions to avoid creating alrborne dust and avold
inhaling airbormne fibers. When cleaning spills, use wat
sweeplng or High Efficlency Particulate Air (HEPA)
filtered vacuum to minimize airborme dust. Use feasible
englneering controls such as local exhaust ventilation
or dust collecting systems to minimize airborme dust.
Wear appropriate personal protective egquipmeant
including gloves, safety glasses with side shields, and
appropriate NIOSH-certified respiratory protection,
to avold inhalation of afrborne dust and airborne fiber

particles.

AAWARMNING: UL-recognized fuel gas detectors are
recommended in all enclosed propane and natural
gas applications wherein there s a potential for an
explosive mixture of fuel gas to accumulate and their
installation should ba In accordance with the detector
manufacturer's recommendations andfor local laws,
rules, regulations, or customs.

AAWARNING: Do not install within 3 feat (0.9 m) of
a heat pump or an outdeoor condansing unit. Strong
air Intake from this type of equipment can disturb the
combustion process and cause damage or personal

Injury.

AAWARMNING: The heater shall not be located in an
araa where water sprinklers, or othar devices, may cause
water to spray through the cabinet louvers and into the
heater. This could cause Internal rusting orf damage
electrical components. Such damage is not covered
under warranty.




4L CAUTION: Elevated water temperature can
ba hazardous. The U.5. Consumer Product Safaty
Commission has these guidelines:

1. Spa water temperatures should never exceed 104°F
(40°C). A temperature of 100°F [38"C) is considerad
safe for a healthy adult. Special caution is suggested
for young childran.

2. Drinking of alcoholic beverages before or during spa
or hot tub use can cause drowsiness which could
lead to unconsciousness and subsequently result in
drowning.

3. Pregnant Women Bewars! Socaking in water over
102*F (39°C) can cause fetal damage during the first
threa months of pregnancy resulting In the birth of a
brain-damaged or deformed child. Pregnant women
should stick to the 100°F (38"C) maximum rule.

4. Belore entering the spa or hot tub, users should
check the water temperature with an accurats
thermometer; spa or hot tub thermostats may err
in regulating water temperatures by as much as 4°F
(2.2°C).

5. Persons with a medical history of heart disease,
clreulatory problems, diabetes, or blood pressure
problems should obtain a physiclan's advice before
using pools or hot tubs,

6. Persons taking medications which Induce
drowsiness, such as tranquilizers, antihistamines,
or anflcoagulants, should not use spas or hot tubs.

2. WATER CHEMISTRY

MNOTE: Damage due to poor water chamistry is not a
warrantable defect.

Chemical imbalance can cause severe damage to your
heater and associated eguipment. Maintain your water
chemistry according to Table A, if the mineral content
and dissolved solids in the water become too high, scale
forms inside the heat exchanger tubes, reducing heater
efficiency and damaging the heater. If the pH drops below
7.2, this will cause corrosion of the heat exchanger and
severely damage the heater. Heat exchanger damage
resulting from chemical imbalance is not covered by
the warranty.

For your health and the protection of your pool equipment,
it is essential that your water be chemically balanced. The
following levels must be used as a guide for balanced
water.

ML CAUTION: Free chlorine must not exceed 5 ppm
which can damage the heater and Is not coverad under

warranty.

4k CAUTION: Propane gas Is heavier than air and will
settle on the ground. Since propane can accumulate in
confined arsas, extra care should be exercised whan
lighting propana heaters.

NOTE: it is recommeanded that the pump be run at least
5 minutes after the heater has been wirned off. This helps
in taking away residual heat from the heat exchanger,
thus prevents the saftety hi-llmits from tripping dua to
residual heat after the heater is tumed off,

WARNING: Risk of fire. It is recommended that CO
monitor and fire alarm be utllized in rooms that contain
gas firad appliances.

+  Cccasional chemical shock dosing of the pool or spa
water should not damage the heater providing the
water is balanced.

+«  Automatic chemical dosing devices and salt
chlorinators are usually more efficient in heated
water, unless controlled, they can lead o excessive
chlorine level which can damage your heater.

+  Check valve should be installed between the heater
outlet and a chiorinator or other chemical dosing
device.

*  Further advice should be obtained from your pool
or spa builder, accredited pool| shop, or chemical
supplier for the correct levels for your water.

Automatic Chlorinators
and Chemical Feeders

All chemicals must be introduced and completely diluted
into the pool or spa water before being circulated through
the heater. Do not place sanitizing chemicals in the
skimmer. High chemical concentrations will result when
the pump is not running (e.g. overnight).

Recommended Laval|s) Fiberglass Pools Fiberglass Spas Other Pool and Spa Types
Watar Temparalura G8-88"F (20-31°C) BE-104°F [31-40"C) G8-104"F (20-40°C)
pH 7374 7.3-74 7.6-7.8
Total Alkalinity {ppm) 120-150 120-150 B0-120
Calcium Hardnass (ppm) 200-300 180-200 200-400
 salbippm) 4500 Maximum 4500 Maximurm 4500 Maximum
Frae Chlarine {ppmj* 2-3 2-3 2-3
Total Dissotved Saolids {pprm) 3000 Massmuom®® 3000 Maximum®*® 2000 Masamum®*

*Frea Chiorine MUST NOT EXCEED 5 ppmil
“In saltwaler chionnated popls, the totel TOS can be as high as 6000 ppm

Table A. Pool Water Chemistry




Chiorinators must feed downstream of the heater and
have an anti-siphoning device to prevent chemical backup
into the heater when the pump is shut off.

See "Plumbing Diagrams” on page 21.

MNOTE: High chemical concantrates from feeders and
chlorinators that are out of adjustment will cause rapid
corresion to the heat exchanger. Such damage Is not

coverad under the warranty.

3. BEFORE INSTALLATION

Receiving Equipment

The manufacturer recommends that this manual be
reviewed thoroughly before installing the poolspa heater. If
there are any questions that this manual does not answer,
please contact the factory or your local representative.

On receipt of your equipment visually check for external
damage to the carton. If the carton is damaged, a note
should be made on the Bill of Lading when signing for
the equipment. Remove the heater from the carton. If it is
damaged, report the damage to the carrier immediately.
Save the carton.

These items are shipped inside a box in the carton with
the heater:

Standard Unit (POLYMER HEADERS)

1. “Pagoda’ top

2. 2° CPWC union half with "O" rings (2)

3. Plastic pipe finish flange for gas line

4, Bonding lug with mounting screw (Digital) models

oniy)

ASME Unit (BRONZE HEADERS)

1. “Pagoda’ top

2. 2" CPVC union half with "C" rings {2}

3. Plastic pipe finish flange for gas line

4. Bonding lug with mounting screw (Digital models

anly)

Pressure Relief Valve (PRV)

Protek Shield™ Adapter with Protek Shield Assy,

O-ring and wing nut
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Figure 1. Rating Plate Location

Be sure that you receive the number of packages indicated
on the Bill of Lading.

Model Identification Number

The model number of a boiler can be found on the Sales
Order and the boiler's rating plate. The example below
identifies what the characters of the model number represent.,

B-_2086A-EN-C&50

I— ® Burmer orifice size

¢ Copper tubes
X Cupronickel tubes

Mafural gas
Propans

.=

E Electronic ignition (digital unis)
M Milliveit ignitian, with standing
piiat

2008 input 190 SO0 BTUH (50 4 ke
2664 inpud 268 000 BTUH (77 9 )
3364 mput 332 500 BTUH (974 o)
A00A mpu 00,000 BTUH {116.0 bw)

Brand designation letlac

B Bronze headers T
P Folymer headers T T

T For commarcial nstaiiakons, ASME-Carifisd

11 Lindes with polyrmer heaters do nat mesl buliding code requirsments oo
cormemeercial mstallstions. Consull iocal code sulhonies balone using any
i il polyrier henders i @ Ccommercal amamnemant

When ordering parts, you must specify the model and seral
numbers of the heater. See example below for location of
sarial number. When ordering under wamanty conditions,
you must also specify date of installation.

B.R 406A EN-C #50
BRASS

Fusl Ipnadien

NAT 1D

Rating and Certifications

These heaters are design-cerified and tested under the
latest requirements of the ANS| 22156 / CSA 4.7 Standard
for Gas-Fired Pool Heaters. All heaters can be used either
indoor or outdoors when appropriate venting is installed.




The appropriate top designated for each type of use is
required. If necessary, the top can be changed at a later
date to change from outdoor to indoor or vice versa.

All Bronze header units have heat exchangers which
are ASME-certified (BPY Section IV parl HLW) and are
registered with National Board.

Elevation

Rated inputs are suitable for up to 2,000 & (610 m)
elevation. For elevations above 2,000 ft (610 m), reduce
input 4% for each 1,000 ft (305 m) above sea level, as
high elevation reduces combustion perdformance.

Ambient Temperature Rating

Heater Components

Millivolt Heater with Honeywell Gas Valve 32°F o 175°F
(0°C to 79°C)

Millivoit Heater with Robertshaw Gas Valve 0°F to 175°F
{-18°C to 79°C)

Electronic Ignition Heater™ -32°F 1o 175°F (-35°C to 79°C)
*Requires 120 or 240VAC, 1 Ph, 80 Hz Power Supply

4. INSTALLATION

AAWARNING: Improper installation, adjustment.
alteration., service or maintenance may damage the
eguipment, creating a hazard resulting in asphyxiation,
axplosion or fire. Such damage s not coverad under
warranty.

NOTE: The heater should not be located in an area
where possible water leakage will result in damage to
the area adjacent to the heater or to the structure. When
such locations cannot be avolded, It is recommended
that a suitable drain pan, with adequate drainage, be
installed under the heater. The pan must not restrict
combustion alr flow.

RECOMMENDATION: For reglons with snow, Raypak
recommends installing these units indoors.

AL WARMNING: This unit contalns refractory ceramic
fiber (RCF) Insulatlon in the combustion chambear. RCF.
as manufactured, does not contaln respirable crystalline
silica. However, following sustained exposure to very
hightemperatures (>2192°F), the RCF can transform
into crystalline silica (cristabolite). The Intermmational
Agency for Research on Cancer (lARC) has classified
the inhalation of crystalline silica (cristabolite) as
carcinogenic to humans.

When removing the burners or heat axchangers, take
precautions to avoid creating alrborne dust and avold
inhaling airborne fibers. When cleaning spills, use wet
sweaping or High Efficiency Particulate Alr (HEPA)
filtarad vacuum to minimize airborne dust. Use feasible
engineering controls such as local exhaust ventilation
or dust collecting systems to minimize airborne dust.
Wear appropriate personal protective equipment
including gloves, safaty glasses with side shields, and
appropriatea MIOSH-certified respiratory protection,
to avoid inhalation of alrborme dust and airbome fiber
particles.

Installation Codes

Installation must be in accordance with local codes, or,
in the absence of local codes, with the latest edition of
the Mational Fuel Gas Code, ANSI 2223 1/NFPAS4 and
Mational Electrical Code, ANSIMFRA 70, and for Canada,
the latest edition of CAN/CSA-B149 Installation Codes,
and Canadian Electrical Code, CSA C22.1 Part 1 and
Part 2.

Clearances

All Heaters

For indoor and ocutdoor clearances from combustible
surfaces, see the chart below,

Lecation Indoor Installation
Top ™ a0 (762 mm) Drafthood
Front Alcovae (Open)

Vant 6% (152 mm)
Floor ™ i
Back 6" {152 mm)

Right-Side 127 {305 mm) Water Side

Left-Side 6" (182 mm) Dpposile Water Sida

IMPORTANT NOTICE: Thesa instructions are intendad
only for the use by qualified personnel, specifically
trained and experlenced in the installation of this type
of heating equipment and related system components.
Installation and service personnel may be required by
some states to be licensed. If your state is such, be sure
your contractor bears the appropriate license. Persons
not qualified shall not attempt to fix the equipment nor
attempt repairs according to these instructions.

Location Outdoor Installation
Top™ Unabstructed (Outdaor Stack)
Top ™ 36" (914 mm) (Stackless Top)
—— = b B riumoao i s .
Back 6" {152 mm)

 Right-Side | 12* (305 mm) Water Side

Left-Side 67 {152 mm) Opposite Water Sice

* Clearancs from fop of vent termina!
** Do not install on carpeting
*** Clesrance from top of heater

Table B. Minlmum Clearances froam Combustible
Surfaces




When installed according to the listed minimum clearances
from combustible construction, the pool heater can still be
serviced without removing permanent construction around
the heater.

However, for ease of servicing, we recommend a clearance
of at least 24% (610 mm) in the front, and at least 18" (457
mm) on the water connection =side. This will enable the
heater to be senviced in its installed location, that is, without
movement or removal of the heater.

Clearances less than these may require removal of the
heater to service either the heat exchanger or the bumer
tray. In either case, the heater must be installed in a
manner that will enable the heater to be serviced without
removing any structure around the healer.

Flooring

This heater can be installed on combustible finoring.
The combustible clearances listed can be reduced by

Darivied from Mateonal Fusl Gas Code, Table 10.2.3
Table . Reduction of Glearances to Protected Surfaces

Description PO Distance protecting the exposed combustible surfaces as shown in
in. (mm) Table C.
Back g (229)
W Right o (220}
. 3-12" (B2 mm) thick
¢ Vanl {127} , - \ :
vantilated air space indoor Tap 38 (081 These heaters are design-certified for outdoor installation,
Outdoor Top Unabetructad when equipped with the approved tops designated for
Back 6 {1562) outdoor use.
127 (13 mm)insulation Fight G (152}
board over 17 (25 mm) Laft 8 {152 AAWARNIMNG: The heater shall not ba located in an
glass fiber or minaral et TA(76) area where water sprinklers, or other devices, may causa
woal batts Indoor Top A0 {TE2) water to spray through the cabinet louvers and into the
Outdoor Top Unobztructad heater, This could cause internal rusting or damage
_0.024" sheel metal over |Back 4 (102) alectrical components. Such damage is not covered
1* {25 mm) glass fiber Right 4 (102} undar warranty.
or minaral wool batts Left 4 {102}
reinforced with wire an | Vant 3 (78) A WARMING: Do not install within 3’ (0.9 m) of a heat
rear face with ventilated  |Indcor Top 24 {610} pump or an outdoor condensing unit, Strong air intake
alr spaca Outdoor Top | Unabstructed from this type of equipment can disturb the combustion
Back 6 {152} procass and cause damage or personal Injury.
. 3-1/2" (89 mm) thick f;?l"" g E:gg;
makoney il Wil Vent B (162) _ PesomaToR
vantiiated air spaca Indoor Top 39 (301 '-. ; === .T' INSTALLATRIN
Outdaor Tap Unabstructed
Back 4 (102}
Right 4 (102} A
. D.024" sheat metal with | Left 4 (102} 2
vantilatad air space Wanl 2481} :
Indoor Top 24 {B10) E l
Dutdoor Top Unaobstrucied
Back 4 (102} uinif
L 12 (13 mm) thick E"%ht : [:gg}
Imsulation board with & [ 3 !
vortiiated alr space - 31,
P indoor Tap 24 (610)
Outdoor Top Unabstructad
Back 4 (102}
. 0.024" sheat metal with | Right 4 (102) - =
vantitated air space over |Left 4 (102}
0.024 zheal metal wilth Wanl 3{78)
vantilated air space. Indoor Tap 24 (6810 | :
Outdoor Top | Unobstructed C Sl
Back 4 {102
- 17 {25 mm) glass fiber Right a EH}E:; Figure 2. Heater with Outdoor Stackless Top
or minaral wool balls
; Left 4 (102}
sandwiched betwean bwo Vet 3 (76)
sheets 0.024 sheel matal Indoor Top 74 ':{51 o)
with ventllaled air spaca Ouldoor Top UheEaietad
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Figure 3, Minimum Distances to Building Openings from

Whare Flue Products Exit the Boller

Heaters must not be installed under an overhang of less
than 3 (0.9 m) from the top of the heater, Three sides
must be open in the area under the overhang. Roof wataer
drainage must be diverted away from the heaters installed
under overhangs with the use of gulters.

For U.5. installations, the point from where the flue
products exit the heater must be a minimum of 4' (1.2 m)
below, 4 (1.2 m) horizontally from, or 1° (0.3 m) above
any door, window or gravity inlet into any building. The
top surface of the heater shall be at least 3° (0.9 m) above
any forced air inlet, or intake ducts located within 10' (3m)
honizontally.

For Canadian installations, pool heaters shall not be
installed with the top of the vent assembly within 10° (3 m)
below, or to either side, of any opening into the building.
Refer to the latest revisions of CAN/CSA-B149.

A minimum of & {1.8 m) is reguired from the heater to an
inside corner wall for proper outdoor venting.

Pagoda Top Installation

1. Insert tabs into keyhole (4 places). See Figure 4,
detail A,

2. Snap tabs into keyholes so as not to pull out. See

Qfﬁffj L)

SN

DETAIL & DETAIL B

OUTDOOR TOR
{SHIPPED LOOSE WITH HEATER)

Figure 4. Outdoor Top Installation

For installations in Florida and Texas, that must comply
with the Flonda or Texas Building Code, follow the directions
shown in Figure 5 for the installation of hurricane tie-down
brackets for all models,

Indoor Heater Installation

The heater is also design-certified for indoor installation
when eguipped with the approved drafthood and a code-
compliant vent stack.

For Canada, indoor installation is restricted to an enclosure
that is not occupied and does not directly communicate
with an occupied area. Refer to the latest edition of CAN/
CS5A-B148 for specific requirements. Locate hester as
close as is practical to a chimney or gas vent Heater
must always be vented to the outside. See section "Vent
Piping® on page 14 for detals. Minimum allowable
space s shown on the nameplate.

AAWARNING: Indoor heaters require a drafthood that
must be connected to a vent plpe and properly vented to
the outside. Failure to follow this procedurs can cause
fire or fatal carbon monoxide poisoning.

Base Riser (for Canada only)

For all Canada installations, the unt must be installed on
@ base riser that is shipped along with the unit. This is in
accordance with ANSI-Z21.56. See IPL for replacement kit
information on page 52 {ltem 14-5).




INSTRUCTIONS FOR THE STATE OF FLORIDA
AND FOR AREAS OF TEXAS DESIGNATED BY
THE TEXAS DEPARTMENT OF INSURANCE

WIND SPEED = 150 MPH, 3 SECOND GUST
EXPOSURE =C

Model " ;_Im:
206A 20 (508)
266/266A 23 (584)
336A 26 (660)
309/406A | 20(737)

2" x 6" x 148" Pallet

Anchor Bracket (4 Total) (Kit# 011636)

Min. Edgs
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Tapcon Boll & Washer (Field-Supplied)

Ea. Pallet Anchor Bracket
Use hole closest fo unit (4 total)

Flgure 5.

III il

3" (76 mm)

Min. Cani.
Pad by others
114" x 2-104" 5.5,
Tapcon Ball and Washer {Fisld-Supplied)
NOTE: Usa hole closast to unit with
washer ovarlapping adge of unit. Min. Edge
Dhslance
B
{162 mm}

3" (76 mm)
Min. Cone.,
Fad by othars

HOT

N/

{1-10M4" x 2-104" 5.5.

Tapoar Bolt & YWasher (Fledd-Supplied)
Ea. Pallet Anchor Bracket

Usa hole closest Lo unit (4 tolsl)

-_
-.-

=IE

o I [ s 1
= =

Hurricana Tie-Down Bracket Installation
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QDutdoor and Indoor Stacks

The outdoor and indoor stacks are optional eguipment and
do not come standard with the heater. Refer to installation
instructions inside box for instructions on how to install
outdoorindoor stack.

Modal Outdoor Stack Indoor Stack

2064 009834 009838
266/266A 008835 008834

3364 D09835 008840
399/4064 008837 008841

Table D. Outdoor and Indoor Stack Kit Number

OUTDOOR STACK KIT
(1) Outdoor drafthood, painted
{1) Adapter plate

{3) Mounting brackets {(clips)

(1) Top panel cover

{2} 1-foot sechons of metal lape

[ —
Clips

(3) Screws

1 1) Instructions

ey =\

Outdoor Stack Kit Components

Figure &,

Combustion and Ventilation Air

Indoor Units Only

The heater must have both combustion and ventilation
air. The minimum requirements are listed In the latest
edition of the Mational Fuel Gas Code (U.5. ANSI 22231
or Canada CAN/CS5A-B149) and any local codes that
may have jurisdiction. The most common approach is
the “Z-opening” method, with combustion air opening no
more than 12" from the floor and the ventilation opening
no more than 127 from the ceiling. For cpening sizes
using this method. see below.

All Air from Inside the Building:
Each opening shall have a minimum net free area as noted:

Model Sq. in. (m?)
2064 200 {0.13)
26E/ 2664 268 (0.17)
3364 333 (0.21)
300/4064 384 (0.28)

Table E. Opening Minimum Met Free Requirements -
Indoor Alr
All Air from Outdoors:

When air is supplied directly from outside the building, each
opening shall have a minimum net free area as noted:

NOTE: The cutdoor drafthoed kit does not reguire any
additional vent pipe for proper operation. This drafthood
functions as tha vent termination.

Clips

Figure 7. Indoor Stack Kit Components

Typical Screened
Unrestricted | Typical Screensd or S e
Model ﬂpenlnql Louwered ﬂpinlng Openin
&q. In. [m=) sq. In. (M=) i ‘m%]
2064 50 {0.03) 75 (0.05) 100 (0.06)
266/266A | &7 (0.04) 101 {0.08) 134 (0.09)
3364 84 (0.05) 128 (0.08) 168 (0.11)
399/406A | 100 (0.06) 150 {0.1) 200 (0.13)
Table F. Opening Minimum Net Free Requirements -

Dubdoor Air

4k CAUTION: Combustion air must not be contaminated
by corrosive chemical fumes which can damage the
heater. Such damage will not be coverad by the warranty.
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Specifications and Dimensions

Amp Draw
120 VAC, 1Ph, 60Hz | 240 VAC, 1Ph, 60Hz
— 4 2
—_—
y \
E 3
Floe o
A3 et
‘ {111 ] | (2o}
c [ (3-3/8" ASME) | amE WATER
intince I [BE MMM} ——fmenmfen {225 mPY).m] OUTLET
it s | \IATER | |&-5E=aSME | 27 5LP
o INLET 2" SLIP || g1eBmmy | S
JI“ T
I - 1 _t
Lé—ﬂ 1
s i 40"
s ) {1086 )
I AE-1016° D?L:: HE-,‘?
o PE-SE L8530 e o
KT {ATE mim) Bﬂml
X 255" ASME Coaneclion
" {TET mm '
1L | AEME)
53-8
(55T )
m_.
[ : — e 3 g 1
[ :I A |- 1 - T g L-E::l_
i 1 L (711 rem} FiE48-4
Flgure 8, Front View Figure 9. Side View
Residential - Copper Heat Exchanger Shlp;}:gi':u:’lghl:s
(&) (B) (C) Standard
Heater | DTUM | cabinet| Fiue | indoor | (D) | (J* Hoater | 'Ddoor
Mode ‘::m Width | Dia. |Drafthood|in. {mm)|in. (mm)| wiStackless Hm"" :
in. (mm} | in. (mm) | in. {mm) Top
206A 18905 20 G 61-5/8 10.0 11-344 187 14
(58.4) {508) (152} {1565) (254) (288) (B5) (G6.4)
266.0 23 ) 62 115 11 210 16
266i266A | ooy | isaay | (17my | vs7Er | oz | e (95} (7.3)
136A 3325 26 5 63 13 10-578 230 18
@ray | (g60) | (203 | (we00y | (33;y | (270 (104} (8.8)
389 atl g G4-2018 14.5 12-9/8 249 21
399M0BA | ke | mam | 2290 | (esy | (aemy | (300 (113) (9.5

*Mote: For ouldoor stack helght, use “J" dimenslon for appropriate size plus 6 inches {152 mm).
Table G. Residential - Copper Heater Spacifications and Dimensions
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Residential - Cupronickel Heat Exchanger Shipping el gt
bs. (k)

(A} (B) (C) . Standard
Heater ?n“:: Cabinet Flue indoor {Igl {I':‘} Heatar Igdr:;-r
Mode 1H':h]| Width Dia. |Drafthood I'I'II';'I] |mr;1] wiStackless Hood

in. {mm) | in. (mm) | in. (mm) : Top
1800 | 20 6 6158 | 100 | 11-3/4 187 14
P 2A8A-EN-X (2.7 | (s08) (152) (1565) | (254) | (298) (85) (6.4}
2400 | 23 7 62 s | 1 210 16
P-_266A-EN-X | 2645 | (588 | (178 | (1575 | (292) | 27y (85} (7.3)
W00 | 26 8 63 13 | 10-58 230 19
P-_MBAENK | oo | (se0) | (2om | peooy | (3s0) | i270) (104) (8.6)
W00 | 20 g 64-916 | 145 | 1218 249 21
P-_406AEN-K | oesy | 7any | 229 | (iedoy | (368} | (309 (113) (9.5

*Mole: For outdoor stack helght, wse "J° dimension for appropriate size plus 6 inches {152 mm).

Table H. Residential - Cupronickel Heater Specification and Dimensions

Commerclal - ASME Copper or Cupronickal Heat Exchanger Shlpg;:gli:;ghts
w | ® | © ASME
Heatar ;.TL“: Cabinet Flue Indoor {im {}'”* Heatar I;dr:;r
Mode rﬁ: Width | Dia. |Drafthood tm"r;'u { n:';ﬂ wiStackless | -
) in. (mm) | in. (mm) | in. gmm) ) Top
1995 | 20 6 6158 | 100 | 11-34 206 14
B- 208A-EN-C or X) | e uy| (508 | (1s2) | (1ses) | (254) | (208 (a4 (6.4)
2660 | 23 7 62 1s | 1 229 16
B- 26BAEN-CorX) | ooy | (sa4y | 178y | (1575 | 282y | (o7e) (104) (7.3)
da aa25 | 28 8 63 13 | 1058 249 10
B ASCAENACorX) jgr.4y| (680) | (203} {1600y | (330) | (270 {113) (8.6)
aes | 20 g 64-9116 | 145 | 1248 268 21
B- 406AEN-CorX) | yie oyl (737 | (2209 | (1m4my | (388) | (309 (122 (9.5)

*Mota: For outcoor stack kaight, use °J" dimenzion for-appropriate size plus 6 inches (152 mm)

Table |. Commearcial - Heater Spacifications and Dimensions
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Vent Piping

Ak WARMNING: Indoor heaters require a drafthood that
must be connected to a vent pipe and properly vented fo
the outside. Fallure to follow this procedure can causa

fire or fatal carbon monoxide polsoning.

When properly installed outdoors, only the outdoor
stackless top (provided) is required. If installed indoors,
a drafthood Is reguired, connected to a CATEGORY
| {a heater that operates with a non-positive vent static
pressure and a vent gas temperature that avoids excessive
condensate production in the vent.) vent per the Mational
Fuel Gas Code and local requirements.

Vent piping the same size as the drafthood outlet is
recommended, however, when the total vent height is at
least 10 ft (3 m) {drafthood relief opening to vent terminal),
the vent pipe size may be reduced by no more than one
{1) size as specified in Chapter 13 of the National Fuel
Gas Code, ANSI £223.1 (Canada - CAN/CSA-B144),

As much as possible, avoid long horizontal runs of vent
pipe and too many elbows. If installation requires horizontal
runs, the vent pipe must have a minimum of 1/4 In. per f
rize (20.8 mm per meter rise) and should be supported at
not more than 5 ft (1.5 m) intervals.

Plumber's tape, criss-crossed, will serve to space both
horizontal and vertical piping. Gas vents supported only
by the fiashing and extending above the roof more than 5
ft {1.5 m) should be securely guyed or braced to withstand
snow and wind loads. We recommend use of insulated
vent pipe spacers through the roof and walls.

For protection against rain or blockage by snow, the vent
pipe must terminate with a vent cap which complies with
the local codes or, in the absence of such codes, lo the
latest edition of the National Fuel Gas Code, ANSI 22231
(Canada - CANICSA-B149).

The discharge opening must be a minimum of 2° (0.6
m} vertically from the roof surface and at least 2' (0.6 m)
higher than any part of the building within 8" (2.4 m). Vent
stack shall be al least 5 ft (1.5 m) in vertical height above
the drafthood outlet. The vent cap location shail have a
minimum clearance of 4 ft (1.2 m) horizontally from, and
in no case below, unless a 4 ft (1.2 m) horizontal distance
is maintained, from electric meters, gas meters, regulators
and relief equipment.

The weight of the vent stack or chimney must not rest on the
heater drafthood. Support must be provided in compliance
with applicable codes. The heater top and drafthood must
be readily removable for maintenance and inspection.
Vent pipe should be adequately supported to maintain
proper clearances from combustible construction.

Flue matenals must be cedified to CATEGORY | or
better. Type “B" double-wall or eguivalent vent pipe is
recommended. A draft of -0.01* to -0.08" WC must be
maintained. However, single-wall metal vent pipe may be
used as specified in the latest edition of the National Flue
Gas Code, ANS| Z223.1 (Canada - CAN/CSA-B149).

D-2 Power Vent Kit

Another optlon for an installation that reguires horizontal
runs is the 0-2 power vent kit option.

Model 120 VAC PN 240 VAC PIN

2064 0744 008832
266/266A 110744 008a32

3364 010745 Q09833
399/406A 010745 009833

Table J. Power Vent Kit Part Numbers

MNOTE: The D-2 Power Vent operates with a positive vent
static pressure and with a vent gas temperatura that
pravents excessive condensate production in the vent,
and as such, Is 8 CATEGORY Il appliance. For more
information consult the D-2 Power Veni manual, (P/N:
241243). CATEGORY | vent material such as B-vent must
not be used under CATEGORY Il conditions.

Figure 10. D-2 Power Vent Option

The power vent system is a fan-assisted vent system
designed for use on models 208A-4064.

The power vent system, when installed as directed, is
capable of operating in applications such as through-the-
wall venting with reduced horizontal and vertical vent pipe
sizes in new and cumrent installations. The unit is factory-
wired for 240 VAC, with capability of fisld-rewiring for 120
VAC.

For maore information consult the D-2 Power Vent manual,
(P/M: 241243). This Manual can be viewed on your smart
device. See QR Code on page 46. This manual can
also be found in the document library at waw. raypak.com.
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Gas piping must have a sediment trap ahead of the
heater gas conirols, and a manual shutoff valve located
outside the heater jacket. All gas piping should be tested
after installation in accordance with local codes.

- B (2.4 m] il
R LESS NENT CAP
2 hIN /
i + ‘.'
2' MM
{08 m)

VENT PIPE —

ORAFT HOODD

!

HEATER —o=

I

4k CAUTIOM: The heater and lts manual shutoff valve
must be disconnected from the gas supply during any
pressure testing of that system at test pressures In
axcess of 1/2 psi [3.45 kPa). Dissipate test pressure In
the gas supply line bafore reconnecting the heater and
its manual shuloff valve to gas supply line. FAILURE
TO FOLLOW THIS PROCEDURE MAY DAMAGE THE
GAS VALVE. OVER-PRESSURIZED GAS VALVES ARE
NOT COVERED BY WARRANTY. The heater and its gas
connactions shall be leak tested before placing the
appliance In operation. Use soapy water for leak test. DO

NOT use opan flame.

Supply Pressure

A\ cAUTION: Do not use Teflon tape on gas line pipe
thraad, Only sealant tape or a plpe compound rated for
use with natural and propane gases is recommended.
Apply sparingly only on male pipe ends, leaving the two

end threads bare.

[ " = e e _ c oA

Figure 11. Venting Clearances

NOTE: For common venting of two or more heaters,
contact the factory.

Gas Supply Connections

MANUAL SHUTOFF WALVE

[Field-supplied) _~HEATER JACKET

\ 72 GAS IMLET
| " GAS VALVE

TN
(1)) FINISH FLANGE =

g e
3" MIN Td_ﬂ[:fE:l_ﬂ ]_ﬂ: H\
(76 mm)| /

=y =

Figure 12. Gas Supply Plumbing

UMICH
{Field-supplied )

= SEDIMENT TRAFP
{Fiald-suppliad)

A minimum of & in. WC and a maximum of 10.5 in. WC
upstream pressure under load and no-load conditions
must be provided for natural gas. A minimum of 12 in. WC
and a masimum of 13 in. WC are required for propane
gas under load and no-load conditions.

Gas Pressure Regulator

The gas pressure regulator is preset at 4.0 in. WC for
natural gas, and 10.5 in. WC. for propane gas. The
pressure at the gas valve, taken with a manometer, should
be about 4.0 in. WC natural gas and 10.5 in. WC propane
gas. If an adjustment s needed, remove seal and tum
adjusiment screw clockwise 7\ to Increase pressure or
counter-clockwise ;7 o decrease pressure.

BAANLIAL
SHUT-0FF
VALVE

Flgura 13. Manual Shutoff Valve Installation
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Gas Pressure Adjustment Locations

Millivolt Gas Valve

PRESSURE
ADJUSTMENT

Figure 14. Robertshaw T000 (Heater Models 2064 - 406A)

Electronic Ignition Gas Valves

GAS PRESSURE ADJUSTMENT

Figure 15. Honeywesll VRB340 (Heater Modals 206A - 406A)

GAS PRESSURE ADJUSTMENT

Figure 16. Robertshaw 7200 (Heater Model 2064)

GAS PRESSURE ADJUSTMENT

Robertshaw 7000 BDER (Heater Modals 266A -

Figure 17.
336A)

RE
ENT

Figure 18. Robertshaw 7000 DERHC (Heater Model 406A)
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Pipe Sizing for Gas Connection

These capacities shown below based on using SCH
40 black iron pipe. For capacities using other matenals,
consult local code.

Maximum Equivalent Pipe Length (ft) {m)

) Natural Gas 1000 BTU/FT3 0.60
Specific Gravity @ 0.5 in WG Pressure Drop

Propane Gas 2500 BTU/FT? 1.53
Specific Gravity @ 0.5 in WC Pressure Drop

a4 1" 114" 1-4/2"
Model
MNAT|PRO | NAT |PRC| NAT | PRO | NAT | PRO
e 25 | &0 | 80 | 218 | 380 Figure 21. Bronze Header (ASME) Water Flow
(rer e a7 &)l es.55 (1097
spaizeea| 15 | 35 | 50 | 125 | 210 | 480 | 44s Flow cpm | FPressure Drop (Ft. of Head) {m of Head)
480 [0 T 15230 (38,13 (84.0) [{146.3)[(135.8) {lpm)
206A | 266/2664 | 336A 39974064
2IEA 10 20 aa 80 1410 320 200
(0] ) | o fizddy| (427 | ieT.s) | (e 20 (75) 4.0(1.2)
. 15 | 20 | 55 | 95 | 228 | 215 | 440 25 (B5) 40(1.2) | 4601.4)
JDI406A
ey | s {eey] (2o | isee) | (855 |i146.3) 30(113) | 40(12) | 52 (1.6)
* A3 gas line can be used [or up o 5 (1.5 m) maximum Eaglh fom e gas valve a5(132) 4.0(1.2) 6.8 (1.8) 6.2 (1.8}
in addilion o the sadimant Irap.
Table K. Gas Pioa Sizi 40 (151} 46(14) | 5801.8) | 5.2{16) | 5216}
! G EpShing 50(189) | 46(14) | 63(19) | 68i21) | 68(21)
Flow Rate B0 (227) | 46(14) | 6oz | oz | 89(21)
Madal Pipe Size Min. GI:H Max. G'LPH T0 (285) 46(14) | B1(25) | 9.2{28) | 5.2{28)
Lpm Liprm 80 (3043} 46(1.4) | 92(28) | BB(30) | 9.B(3.0)
206A  [1-114"—1-1/22" " i
(75) {378) an (340} B9 (2.1) | 104 {3.2) | 104 (3.2} [ 10.4 (3.2}
aatioga - 1ae1 o {Eg] {;f;g:l 100 (378) | B.1(25) | 11.0{3.4) | 121 (3.7} | 121 (3.7}
a5 100 Table L. Polymer Heat Exchanger Pressure Drop -
336A [1-10M4°-122e (132) (378) Residential Modals - (UG Fully Open)
. n 40 100
399/406A |1-114"—1-1/2"2 (151) (378)

* When diow rales eaceed manimum GPM sn extemsl ausdisry byposs valve is
required. See satarral bypass valve sechion Tor details

Flgure 19. Min'Max Flow Rates

Fio-1

Figure 20. Polymer Header Water Flow
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Flow GEM Pressure Drop - Ft. of Head (m of Head)
{lpm) 2064 266A 336A | 406A
20(75) | 8.2 (2.5)

30 (113) | 9.5 (2.00) | 9.5 (2.90)

40 (151) | 9.7 (295 |97 @95 | 113.3) |13.4 (4.08)
50 (189) | 10(3.0} |9.8(2.98) | 12.2 (3.7) |13.4 (4.08)
80(227) | 11(3.3) |04 (317)| 137 (4.2 | 135 (4.1)
70 (265) | 11.5(35) | 10933 | 143 43)| 1443
80 (303) | 12638 | 12(36) | 15547 | 15048
90 (340) | 144.3) | 13(4.0) | 162149 | 16.2 (4.9)
100 (378) | 15(4.8) | 14.2@3 17563 | 16761

Table M. Bronze Heat Exchanger Pressure Drop - ASME
Madels (UG Closed)

NOTE: Table capacily is bazed on schedule 40 black
iron pipe. For capacity using other material, consult
lacal codes.

Polymer Headers (Residential Models)

Before attaching the 2-inch umions to the inletioutiet
header, make sure the O-rings are properly seated in
the grooves. Use Agualube or eguivalent non-petraleum-
based lubricant on the O-ring. Hand tighten the unions.
Glue PYC piping directly fo the unions.

HEADER FLAMGE MUT
(CPVC)
Flofa1

Figura 22. Inlet'Outlet Header — Polymer

High-temperature CPVC header flanges and header
flange nuts are provided. If there is any possibility of back-
siphoning when the pump stops, it is suggested that a
check valve {or valves) also be installed in the system.

Bronze Headers (ASME Models)

Heater must be located so that any water leaks will not
damage the structure of adjacent area. Before attaching
the ProTek Shield Adapter to the inlet connection and the
2-inch unions, make sure the O-rings are properly seated
in the grooves. Use Agquaiube or equivatent non-petroleum-
based lubricant on the O-ring. Hand tighten the unions.
Glug PVC piping directly to the unlans.

O-RNG

_ | HEADER FLANGE
I cpve

P 2 e | | HEMDER FLANGE NUT
g oy - [ P
ol "-Lf‘.'{‘“;-'- Faaw =
i '!J: e 1 -

HEADER Sl "‘“-\
l(-T 0 et ‘-\\
PROTEK SHIELD FLUMENG
ASEEMBLY ks

Flgure 23. Inlet/Outiet Header - Bronze

MNOTE: Some jurisdictions require the addition of a flow
switch on ASME Installations. Kit¥ 015889F for flange
connection or 0158390F for NPT connection can be
ordered that will allow a standard ASME unit to comply
with the code requirements.

ProTek Shield Assembly

This heater is equipped with a ProTek Shield Assembly
{located under the inlet connection on polymer headers)
and in the ProTek Shield Adapter assembly shipped loose
in the accessory carlon for field-installation on bronze
ASME headers,

MNOTE: ProTeK Shield not available on ASME models
until end of Q3 2020.

This component provides protection to the heat exchanger
against galvanic comosion, when property bonded to the
heat exchanger. It should be replaced when the weight of
the ProTek Shield is reduced to about 40% of the original
weight (1.46 #).

ERES aa FiiE

Figure 24. ProTek Shisld Assembly

Jik CAUTION: STOP the pool pump before attampting to
ramove ProTek Shield Assy. Fallure to do so may result
in damage to ProTek Shield Assy, loss of pool water, or

personal injury.

CAUTIOMN: Do not use tocis to remove (twist) the
ProTek Shield Assy or the wing nut on the stud of the
ProTek Shield Assy. Non-warrantable damage may
QCCUr,
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Foliow the steps below to replace the ProTek Shield Assy:

1. Shut off the pool pump and bleed pressure from the
system.

2. Close isolation valves to minimize poolispa water
loss.

3. Remove wing nut from bottom stud on ProTek Shield
Assy,
Remove bonding wire ring terminal from stud.

Rotate ProTek Shield Assy. clockwise {by hand) lo
unscrew it from the assembly.

6. Inspect'replace as necessary and reverse above
procedure to reinstall. Hand tighten only! Do not use
tools,

NOTE: Make sure the O-ring is properly seated in the
C-ring groove before installation.

Unitherm Governor Operation

JLCAUTIOM: The patented Unltherm Gowvernor s
a thermostatic mixing valve specifically designed to
maintain constant heater internal temperature betwesn
105"F (#1°C) and 115°F (46°C) despite continually
changing flow rates from the filter and changing pool
temperatures. This narrow range is needed to prevent
damaging condensation on the burners which will
occur if the heater runs for any length of time below
100°F (38°C). It is also neaded 1o inhibit scala formation
in the tubes by maintaining temperatures well below
accelerated scaling temparatures.

o
UG PLUG —
UNITHERM GOVERMOR = N
- o A
o Al = \ \
GASKET — llu ¢
T e ¥ | | U
T = al J"_..vf"_f
[ s
‘1] : Fiafs

Figure 25. Unitherm Governor - Polymer

UGIBYPASS ASEY

UNITHERM
GOVERNOR

Figure 26. Unitherm Governor - Bronze

Internal Automatic Bypass Valve

In addition to the Unitherm Govemnor, a built-in automatic
bypass valve is provided in the InfOut header. While the
Unitherm Gowvernor responds to the changes in water
temperature in the heater, the internal bypass valve
gutomatically responds fo changes in water pressure in the
piping system. Proper amount of water flow is maintained
through the heater under varying pressures dictated by the
conditions of the pump and filter.

UGEBYPASS ASSY

BYPASS DIEC

SPRING
"YELLOW" - 2067266 |
"GREEN"- 338406 =

Figure 27.

MNOTE: The Unitherm Governor and Bypass Valve Assy
are not Individually-replaced components on ASME
units. I either needs to be replaced, the entire UG/
Bypass assy must be replaced. The “yellow™ spring is
used on modals 2064, 266A. The "green” spring Is used
on modals 336A, 406A.

Interral Automatic Bypass Valve - Bronza

External Auxiliary Bypass Valve

Where Required - An auxiliary bypass valve should be
used when flow rates exceed 100 GPM {378 lpm). Ususlly
a high-performance pump size larger than two horsepower
will exceed this flow rate. This valve is required fo
complement the function of the automatic bypass valve,
particularly when starting the heater in winter or eary
spring when the spa or pool temperaiure is below 50°F
{10°C). It also serves to eliminate needless pressure drop
through the heater and accompanying reduction in the fiow
rate to the spa jets, etec.

FROM HEATER TO HEATER
v 4
FULL PORT
BALL VALWVE
OR GLOBE
VALVE

rr——

e | EFUD-:—

TO POOLSPA FROM POCLISPA

BYPASS VALVE
Do not use a gate valve.
Figure 28. Auxiliary Bypass Valve
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Auxiliary Bypass Valve Adjustment

To set bypass, with clean filter, adjustment is made by
feeling the inlet and outiet pipes at the heater. Outlet pipes
should be slightly warmer than inlet and comfortable to the

touch. If pipe is hot, close bypass; if cold, open bypass.

Pressure Relief Valve Installation

To conform to local building codes, it may be necessany to
install a pressure relief valve. A 3/4" pressure reliaf valve,
having a capacity equal to or greater than to the BTU
output of the model fo be installed, is recommended for

this heater.

A 34" NPT connection is provided in the Polymer header
for installation of a pressure relief valve. The valve shall be
installed in a vertical position. Do not over-tighten. Install

pressure refief valve hand-tight plus 1/2 turn.

PRESSURE RELIEF WALVE

i __+".'|1':- =N
Y | =S
e !
h E =

o ""! ‘1\; i
INIGUT HEADER w
Figaaz

Figure 29. Field-Supplied Pressure Relief Valvea,
Residentlal Units

A 34" NPT connection is provided in the header for
installation of a ¥5 PSI (517 kPa) pressure relief valve.
The PRV is shipped loose In the accessory carton with the
pagoda top. The pressure relief vabve shall be installed in

a vertical posiion.

PRESSURE RELIEF MALWVE

Figure 30. Pressure Rellef Valve, Commercial Units

MNOTE: To avold water damage or scalding due to valve
operation, draln pipe must be connected to valve outiet
and run to a safe place of discharge. Drain pipe must
be the same size as the valve discharge connection
threughout its entire length and must pitch downward
from the wvalve. No shutoff valve shall be installed
betwean the relief valve and the drain line. Valve lever
should be tripped at least once a year to ensure that
watarways are clear.

The heater requires water flow and positive pressure to
fire and operate propery. It must therefore be installed
downstreamn of the discharge side of the filter pump.
See Figure 32 and Figure 33, A typical installation is
plumbed as follows:

1.

The inlet side of the filter is plumbed directly to the
discharge side of the filter pump;

The outlet side of the filter is then plumbed to the inlet
of the heater; and

The outlet of the heater s plumbed to the return line
to the pool or spa. The pump, fiker and heater are
thus plumbed in series {Salt generators and chemical
feeders must be downstream of the pool heater).

Plumbing from the heater back to the pool or spa must not
have any valves or restriction that could prevent flow when
the pump is operating.

A CAUTION: An additional source of heated water,
8.4. a solar system, must be connected to the main line
ahead of the heater inlet pipe in order for it to act as
the primary heat source. if the primary system provides
sdequate heat to maintain setpoint, the heater will not
fira. Be advised that the control panal will then display
sensed water temperaturés downstream of the primary
heating system, rather than the temperature of the water
exiting the pool.

Heater must be located so that any water leaks will not
damage the structure of adjacent area. PVC pipe may be
glued directly into the headers unions.

Heat Exchanger Reversal

Procedure for Residential Models

1

Remove rnight and left-side access panels. See
Figure 31.
._"'_| =l
(€
L i

Figura 31. Access Panels
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Plumbing Diagrams

Water Connection
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2. Disconnect wires at high limit, AGS (automatic gas
shutoff), water pressure switch on the infout header
and ProTek Shield bonding wire. See Figure 34.

FiDeEd
Figure 34. Component Wiring Locations - Infout Header
3. Digital Models: Remove the thermostat temperature

sensor by loosening the compression fitting nut. Re-
routethesensortoleft-side ofthe heater. SeeFigure 35.

Millivolt Models: Remove the temperature sensor
bulb and retainer clip by loosening the compression
fitting nul. Re-route the sensor bulb to the left-side of
the heater. See Figure 36.
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Figure 36. Millivolt Temperature Sensor Location

4, Remove {12) nuts holding the inlet/outiet and return
headers to the tube sheets. Clean off tube sheet area
where the gasket seats. Also clean off the headar and
the gasket. Apply a non-petroleumn-based lubricant to
the gasket such as Agualube. Re-attach the headers
to the opposite sides, making sure they are installed
in an upright position. Do not over-tighten. Torgue
should not exceed 7 ft/lb. See Figure 35,

5. Reconnect high limit. AGS, waler pressure switch
wires, and ProTek Shield bonding wire.

6. Digital Models: Insert the temperature sensor into
the compression fitting, so that the sensor is flush with
the top of the fitting. Tighten 1/2 tum past hand-tight.

Millivolt Models: Insert sensor bulb and retainer clip
into sensar well,

¥. Allow for water flow through the heater and check for
leaks.

B. Re-attach access panels to the opposite sides.

For instructions on reversing the heat exchanger
connections on ASME models, call your factory
representative.

5. ELECTRICAL WIRING

MOTE: If it is necessary to replace any of the original
wiring, use 105*C wire or its eguivalent, and/or 150°C
wire or its eguivalent, like the original wiring.

AWARNING: Digital heaters are factory-wired for
240 VAC, 1 Ph, 60 Hz power supply. DO NOT attampt to
operate at 208 VAC.

Millivolt Models ("M" suffix)

The Millivolt models are equipped with a self-generating
electrical system in which the electrical current is provided
by a pilot generator. No external electrical connections are
required.

When installing a remote switch, do not exceed 10/ (3 m)
of wiring from the heater. Use 18-gauge stranded wire.

Digital Models ("E" suffix)

The standard field-wiring connection is on the right-side
of the heater.

To wire the heater from the left-side, follow these steps:

1. Remove the two {2) screws that hold the front door
to the heater. Remove and set aside door for better
access to wiring.

2. Remove the four (4) screws thal hold down the
junction box to the sway brace.

3. Remove the transformer cover located on the far
right by removing one (1) screw.

4. Remove the two (2) screws that hold down the
transtormer.

5 Remove the one (1) screw that holds down the
Qround wires.

Disconnect P& connector from PC board.

Remove transformer from its current location and
relocate it on the far lefi-side of the heater.




8. Re-route all high-voltage wires and ground wires
through the left jacket side of heater.

9. Re-install PS8 connector, ground wires (SPG),
transformer, junction box, front door, and plug right-
side with the lefl-side’s grommet plug.

NOTE: 7/8" diameter holes not utilized on Jacket and
control box can be used for fireman switch, auxiliary
control interface or power vent (D-2) wiring.

Electrical Power Draw

4k CAUTION: Heater must be electrically grounded and
bended. Bonding lug s provided loose with the heater.
Install bonding lug on lower right or left-side of jacket
as necessary for bonding the heater. Mounting hole is
provided on the jacket.

NOTE: Failura to ground the heater electrically could
affect tha haater's electronics.

MOTE: Sea "Time ClockiFireman's Switch™ on page 31
for further instructions If using a time clockMireman's
switch,

The Electronic Intermittent Ignition Device automatically
lights the pilot and main bumers upon a call-for-heat. The
heater is supplied with a dual-voltage transformer for 120
WAC or 240 VAC input power hookup.

When operating on 120 VAC power, units draw 4 amps.
When operating on 240 VAC power, units draw 2 amps.

OPTION LOCATEON CONTROL BOX
LEFT SIDE FIELD WIRNG {FACTORY MOUNTED
LOCATION)
o ——r——
I ==K
LR} I'
O — s E— |
1l1] E L =H| -
B 21 %]
- - e ||
ﬂ_ SWAY BRACE
& 1 —
. .
i ll JTTH
| k- " BOMDING LUG
BONDING LUG | (ESTAMDARD
IOPTIONAL FI LOCATION )
LOCATION]

Figura 37. Heater Wiring Locations

Transformer Wiring

120 VAC Wiring

For 120 VAC input power to the unit, connect the black
wire to the L1 or hot leg of the power supply. Connect the
white wire to the “Ret’ or neutral leg of the power supply.

There should be no connection to the red wire for 120
VAC operation. Attach a wire nut to the red wire,

HOT
L1

BLACK | | FLAGH
RETURN

o
SUPPLY NEUTRAL
SIDE

WHITE || WHITE

HESTER
A WIRES

GROLIND ~S——r——
GREEN | | GREEN

= 'E —_—
RED

Figure 38. 120 VAC Wire Connection

240 VAC Wiring

For 240 WVAC input power to the unit, connect the black
wira o the “L1" or hot leg of the power supply. Connect the
red wire to the L2 or second hot leg of the power supply.
There should be no connection to the white wire for
240 VAC operation. Attach s wire nut to the white wire.

AAWARNING: DO NOT attempt to operate the heater

at 208 VALC.
HEH
7 LACK Iﬂﬁ_ ELACK
1
5 HOT i
v llF .
SUPPLY RED el HEATEA
S|IOE 4 WIREE
GREEEN HEEN
2 Wl Tl

Figure 39. 240 VAC Wire Connection

Heater must be elecircally grounded and bonded in
accordance with local codes, or. in the absence of local
codes, with the latesl edition of the Mational Electrical
Code, ANSINFRA T0. (Canads - Canadian Electrical
Code, CSAC22.1, Part 1 and Part 2.)

4k CAUTION: If the transformer’s primary side is wired
for 120 VAC and 240 VAC is applied, damage to the
transformer and PC board may result. Such damages
are not covered under manufacturer’s limited warranty.

MOTE: Input power to the heater (120 or 240 VAC) can
be supplied from the load (pump) side of time clock or
directly from the GFCI power source. it is preferred
that full-time power be supplied to the heater from
the GFCI power source, and that the heater be
controlled by the fireman's switch connection or
using a two or three-wire remote. If using a switched
GFC| power source, the heater could display false
service indicators on the display panel if the pump is
turned of.
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6. WIRING DIAGRAM - MILLIVOLT
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7. WIRING DIAGRAM - DIGITAL
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8.

CONTROLS

PRESSURE SWITCH
TEMP SENSOR

ALY - HGH LT
HLZ - HICH LIMIT

":.:::i_.. j UrTHERR
GIVERNH

i f,,.--“ 3 SHIELD
) s AGEY

Fiad0
WALVE

Figure 40. Location of Controls (View One)

Figure 41. Location of Controls {View Two)

Control Panel Removal

1.

Remove screw from front door. Set aside door for
serviceability.

Femove (4) screws from sides of control panel.

Rotate control panel down until panel stops. Do not
force.

MOTE: Caution must be usad to not damage controls

or wirlng.

KHURLED

= |} i—1 screw

b . snlesl

Y

Flgure 42. Knurled Screw Location

Control Adjustments -
Millivolt Models

The watertemperature is controfled by the heaterthermostat

on the upper front panel of the heater. The control center
contains an On/Off switch and one thermostat.

The thermostat is fitted with a means of limiting the upper
temperature just below the maximum level. The knob stop
adjustment ring ilustrated below is adjustable by loosening
the set screw, rotating the knob stop ring fo the desired
location and re-tightening the set screw.

POOL TEMPERATURE
SiPA TEMPERATURE RANGE

RAMNGE

KMOB STOP RiNG e = i STAND-EY
TEMFERATURE

SET SCREW

KMNOE STOP SHOWH ABOVE IS N THE SPA TEMPERATURE RANGE.
Flgure 43. Control Adjustmeant = Milllvolt Modeis
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Control Adjustments — Digital Models

The pool heater touch-pad located on the upper front
panel of the heater, allows the user to select either FOOL
or SPA operation, and to adjust the setpoint temperature.
The LCD display window indicates the mode (OFF, SPA,
POOL) and the actual water temperalure. A manual power
switch provided below the touch-pad tums the control
power ON or OFF. See Figure 44.

TEMF AQULIST BUTTONS
WODE BUTTON

LCD QISPLAY ul ] {iIFF

Figure 44. Control Adjustment - Digital Modeals

Mode Button

The MODE buttonis used to selact POOL or SPAoperation.
It also allows the user to tum the heater off electronically,
allowing the LCD to remain energized and to continue
showing the actual water temperature.

Temp Buttons

If the heater is in POOL or SPA mode, the desired water
temperature (SETPOINT) will be displayed and may be
adjusted using the UP or DOWHN buttons.

Operation

In the POOL or SPA modes, the actual water temperature
is displayed along with the desired water temperature
(SETPOINT). When the water temperature is above the
setpoint, “Water Temp” will alternate with “No Demand.”
When the water temperature is below the selpoint and the
heateris firing, "Water Temp” will altermate with "Heating.”

To adjust the setpoint temperature, make sure the control
is in the appropriate mode (POOL or SPA) and push the
UP or DOWN butions.

By default, the setpoint range is 50-104°F {10-40°C). Ses
MAX Settings on page 28 to increase the MAX setting,
if necessary.

Pagl Ser  BSF
Water Teme BOF
Pool Set  BSF
Heating

Figure 45. Alternating Display During Heating

B

O EEh b+ Ll B R

Il;
HHTHHIIHIIHIIHLII'II "

: ] ry ((©

Kammivr | d

o] o o =—
. o}
PO  Raypak

—
FEQ E

=[] T

0 :-Lg =

-
h p *
wenn o | Badl 41

L, oh ety KOO

o e I = . o
Program Maode Button (SW1)

Figure 46. Thermostat Program Button (SW1)

Service Menu and Fault History

To access the Service Menu and fault history, press the
Mode and UP buttons simultaneously for 3 to § seconds.
The heater will continue o operate while in the Service
Menu. The first screen displayed is the Flame Strength
indicator, which indicates the pilot flame current using a bar
graph and numerical display. A signal of less than 4 bars
indicates a weak flame signal and may reguire service.
Refer to the Troubleshooting section for possible causes
and corrections.

Flame Strenath
BEEEEEEE © Goud

Figure 47. Flame Strength Indicator

Press the DOWN button. The Supply Voltage screen
indicates the voltage supplied to the control board. Normmal
readings range from 24 fo 29 volis.

Uolrase
258.2

SUPP1Y

Figure 48. Supply Voltage Indicator

Press the DOWN button. The Run Time indicates the total
hours of operation for the pool heater, as measured by the
amount of time that the main gas valve has been powered.
The Cycle count indicates the number of onfoff cycles of
the heater, as measured by the number of times the pilot
valve has been powered.

RUA T1me
Lycies

Flgure 49. Run Time/Cycles
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Fress the DOWM button. The Fault History displays up to
ten faults in memaory, The order of the faults begins with
*Fault Last." which is the most recent fault, and proceeds
through ten most recent messages in chronological onder.
The second line of the display shows the fault message.
If there are no faults in the history buffer, the second line
reads “All Faults Clear."

Figure 50. Fault History Indicator

Program Button

1. Remove the four screws holding the control cover,
and swing the pane! down so the back side of the
board is visible. Locate the Program Mode button
(SW1). See Figure 46. Press and hold the button
for 5-7 seconds untili SET FACTORY DEFAULTS

appears on the display. Release the program button.

2. Press the MODE button sequentially until the desired
program event is reached. There are 5 different
events that can be programmed. They appear in the
sequence listed in Figure 51,

Bkt FAELOry
Definle Resets board 1o factory default
saltings.
Desaules £z
lokr Fadlis
Fesets faults in the History File.
| =l 18ared
Changa from Fahrenhail 10
——— Celsius.
T SPA selpolnt maximum
104F adjustment.
Pagl Max Taas POOL setpoint maximum
104F adjustrment.

Figura 51. Programmable Events

Set Factory Defaults

Refer to step one above to access the program screen.
SET FACTORY DEFAULT should appear on the screen.
If it does not, press the MODE button until it appsars on
the digital display. Press and hold both UP and DOWN
buttons for 5-7 seconds untl DEFAULT SET appears.
This operation resets the operating program 1o its faclory
default values.

Both the POOL and SPA setpoints will revert to 65°F (18°C)
and both POOL and SPA maximum temperature settings
will be 104°F (40°C). The CONTROL LOCKOUT PIM will
be cleared and the control will resume normal operation.

Clear Faults

Refer to step one above to access the program screen.
Press the MODE button until CLEAR FAULTS appears
on the digital display. Press and hold both UP and DOWN
buttons for 5-7 seconds until FAULTS CLEARED appears.
This cperation resels the Fault History file to “0" and clears
all the stored faults.

Fahrenheit or Celsius

Refer to step one above to access the program screen.
Prass the MODE button until FAHRENHEIT or CELEIUS
appears on the digital display. The UP or DOWRN buttons
will select FAHRENHEIT or CELSIUS on the temperature
display. Choose the desired temperature scale.

Spa Max Temp - Spa Setpoint Maximum Adjustment

Refer to step one above to access the program screen.
Press the MODE button until SPA MAX, TEMP appears an
the digital display. Using the UP and DOWRN buttons will
change the Maximum Temperature Setting to your desired
value. The control can be set for a maximum of 107°F
(42°C).

Pool Max Temp — Pool Setpoint Maximum
Adjustment

Refer to step one above access into the program screen.
Press the MODE button until POOL MAX TEMP appears
on the digital display. Using the UP and DOWN buttons
will change the Maximum Temperature Setting to your
desired value. The control can be st for 2 maximum of
107°F (42°C).

Control Lockout

The heater is equipped with a Control Lockout feature
to prevent unsuthorized tampering or adjustment of the
control settings. To lock out the controls, press the DOWN
button and MODE button for 5§ seconds. Choose a three
digit PIN, using the UP and DOWRN buttons fo select the
digits and the MODE button to lock in selections. Confirm
your selection and record your PIN.

To unlock the controls, press any button to bring up the
ENTER PIN menu. Enter the PIN that was used to lock the
control. Mote that power cycling will not clear the lockout.
Successfully unlocking the control will display “LOCKOUT
CLEARED." Failure to enter the correct PIN will display
“INVALID PIN."

In the event that the user-selected PIM is lost or does not
clear the Control Lockout, use the Program Button to SET
FACTORY DEFALLTS. This will clear the PIN and allow

normal operation and selection of a new PIMN if desired.
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NOTE: Both the POOL and SPA setpoints will raevert
back to 65°F (18°C) and the POOL and SPA maximum
temperature settings will be 104°F (40°C). These
satpoints will need to be readjusted to desired settings.

The following conditions are displayed only while there iz a
demand for heat present.

NOTE: The LCD temperature display may not agrea with
the temperature reading of your pool or spa thermometar.
The heater reads the water tamperature at the inlet. Due
to the circulation characteristics of any pool or spa, the
water temperature at the inlet to tha heater may differ
from that observed at a given location in the pool or spa.

Display Condition
Water Sw Open Yialer pressure switch opan.
Vent/Fleld : ) :
Sw #1 Vant spill swilch/field swilch #1 open.

Hi Limit 1 is opan

High limit 1 open. For ASME unltz
COMLY, this 1za manual-resel fault.
Prass the MODE button to resat

Status and Diagnostics

The digital models are programmed to display a varety
of status and diagnostic messages, depending on the
operating conditions.

The following heat status messages are displayed in Pool,
Spa, and Remote modes when there are no active fault
conditions.,

Display Condition
Heating Call-for-heat established, flame prasent,
Spark .Spa"lr'k Dp&»rat.l.ng.
Mo Demand | Heal damand |5 satisfied.

Table M. Heater Status Messages - No Active Faulls

The following conditions are displayed in Pool, Spa and
Remote modes.

Dizplay

Condition

Hi Limit 2 is opan

High limit 2 apan. For ASME units
OMNLY, this i2-a manual-resel faull
Press the MODE button to reset.

Rollout Sw Open

Rablout switch opean.

Flow/Field S\W #2

Field-zupplled flow switchiffield switch
#2 opan.

Ignition Lockout
{Propana Tab
Broken)

Altarnating with “No pilot sensed”
- Pilot flame not establishad within the
required time (15 sec or 80 sec).
Alternating with “Main lgn Fallura™
= Pilot flarme lost during tha 8 secomnd
trial to ignite the main bumer.

Ignition Fallure
{Propane Tab Not
Broken)

Alternating with “No pliot sensed”
= Pilot flame not establishad within 90
saconds.

Ign 80 min Delay
{Propana Tab Not
Broken)

Alternating with “Main lgn Faillure®
- Pilol flame lost 4 tmes within the 8
secand tral o lgnite the main burmer.
Haater will lockout for 60 minutes
bafore ratrying.

Thermistor lemperaturas disagrea by

Sensor Fallure mora than 2°F (1°C).

Thermistor sensor failled open. Below

Sensor Open 20°F (-29°C).
Thermistar sensor failed shorl. Abova
Sonsor Short 217°F [103°C).

Board s sansing flame whan
both main and pllot vabvas are
commanded shit,

Flame wio CFH

Pilob-gas valve ocutpul s notin

PV Output Fault eammanded stale,

Main gas valve output is not in

MV Output Fault commanded state.

Table P. Heater Status Messages - Demand for Heat

High Limit Events

ASME unita
LY

Figure 52. High Limit Events

TO ELIMINATE HIGH LIMIT EVENTS

Violtage is sansed at the Lo NOx
tarminal on a non -Lo- MOx haatar
{Lo MO tab is imtact).

Board fault, replace board.

LoNox Tab Fault

Internal Fault

Memory faull, reset setpolnts, replaca

EEPROM Fault board if faull does nol cloar,

Time clockfiraman swilch clroult is

Clock/Flreman Sw apan,

Low Temp

Lockeul Water tamperature balow 36°F (2°C),

Table ©. Heater Status Messages - Active Faults

cycha,

1. Confirm crculation pump is running  during  heating

2. Pump should shutoff a minimum of S-minules afler
heating cycle ands.

Failure ta follow thasa steps may cause residual heat
buikdup - trggering a Figh Limit evant

If izzwes persist, contacl your sarvice installer,

29



Remote Control Installation and Operation

Ak CAUTIOM: Before installing remote controls to
the digital heaters, read the following: The digital
thermostat model Is remote-ready In most cases. Tha
digital liquid erystal display (LCD) shows the actual pool
tamperature, operating status, and service codes. See
Figure 53. The touch pad on the control panel allows
you to select the desired pool or spa temperatura. It also
indicates when a remote system is controlling the heater
by displaying Remote in the display. When connecting
the heater to a remote system, identify whether it Is a
two- of three-wire remote system. Select the appropriate
instruction listed below to properly install the remote to
the heater.

Remote Operation (Digital models only)

The heaters are equipped with the abilty to work with
external remote controls. The supplied 7-pin remote wiring
connector supplies power out to either a toggle switch or
the switch contacts of a third-party remote. The remote
works by either making or breaking the circuit created
by the remote wiring. Typically, a remote does not supply
power to the heater, it only provides a switching function
to turn the heater On or Off. f your remote is supplying
its own voltage to the heater, it will not work with this
heater and may damage the digital circuit board.

For operation of the heater using the onboard thermostatic
controls with a time clock. See “"Time Clock/Fireman's
Switch” on page 31.

JALeEr Tems SaF
OFF Mode
Ho Demand }
Pool Set BSF
Wates Temp BOF
2 — Haating in the PCOL Made
Poel Set  BSF
Hed4tifs
(302 Set i |
jarer Temp GOF
Heating in the SPA Made
503 Set  BSF
pedtifs
Mater Temp BSF
Remote Mode
Remoce
HO Dapdno

Figure 53. Remote Control Menu - Remote Operation

hillivolt models are not designed for operation with remote
control systam.

Activating the Remote
To activate or deactivate the remote function:

1. Press and hold the UF and DOWN armow buttons for
3 to § seconds.

The second line of the display will sitemate even when the
unit is off (Mo Demand").

NOTE: When in remote operation, the keypad mode and
temp buttons are disabled.

{
Resote Pool

arer Teme BOF

l

Figure 24. Remote Contral Menu - Activation

ECE
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witer Leme

Remote Sed ESF
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Remore Pool

Heating

Remote Spa
Heating

Remote Control Wiring -
Digital Models Only

ATTENTION
OBSERVE PRECAUTIONS
ELECTROSTATIC
SENSITIVE DEVICES

i CAUTION: Electrostatic Discharge (ESD) damage
can be caused by direct or indirect contact with the
wiring or circuit board. When one walks to the heater
grea, an electrostatic charge accumulates on the body.
Contactof afinger allows the bedy to discharge, possibly
causing device damage. This damage can ba limited if
the servica parson discharges himself, following ESD
praventivelremoval practices, and holds on to the heater
enclosure for 5 seconds before proceeding.

Important Installation Notes for Remote or External
Wiring Configuration:
*  Remote wiring must be run in a separate conduit.

«  Remote wiring must not be run parallel to high voltage
lines.

* For runs of under 30° {9 m), remole wiring should
have stranded conductors with a minimum of 22
AWG, 600V, cable twisting 1.5" to 2.5 (3.8 to 6.4 cm)
lay and jacketed.

«  For runs over 30' (9 m). the conductors should be &
minimum of 20 AWG, 600V, cable twisting 1.5"to 2.5"
(3.8 to 6.4 cm) lay that is shielded and jacketed.

«  Maximum cable length is 200" (61 m).
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*  For both two- and three-wire remote systems, the
provided ¥-pin wiring connector must be utilized.

3. Turn the MODE button to *OFF" and remove power
from the heater.

MOTE: The remote wires must be connected to the - _‘T_'. "T_ _T:_‘r__;Tn_"'u .'....'..I.- L] Y
T-pin connector bafore the connector is plugged into the s E—n a '-'-I]-I.f @ \.l
b’ﬂ'ﬂrd- | :-’ |_‘- -___,u"l
o L=
2-Wire Remote Control (On-Off) _ QQ =5
This application assumes that only one heating functon o maypan o
(poot or spa) Is required. ﬁ il nen "E@ il
ir |
1. Turn on power to the heater. o ol LH - -
2. For a 2-Wire Remote Control from a remote without Sl Lﬁﬁ
its own sensor, push the MODE button to the “POOL" g = R ©
or “SPA" mode and set the desired setpoint (e.g. 102 — BLU - 24VAC
"F (39°C) for Spa).

3. For a 2-Wire Remote Control from a remote with its
own sensor, push the MODE button *POOL" or “SPA"
mode and set the temperature to the highest setting
available on the control. The actual setpoint will be
controlled by the remote control.

4. Turn the MODE button to "OFF" and remove power
from the heater.

5 On the "Remote Interface Hamess", connect the
BLUE wire to cne side of the "REMOTE" switch and
connect the other side to either the ORANGEBLACK
wire for "SPA" operation or the BLACK/ORAMNGE
wire for “POOL" operation. See Figure 55.

Pool Commaon
{BLE/ORM)

_PJ/) Spa Common

- (ORN/BLK)

)

24VAC HOT
(BLU)

Figure 55. 7-Pin Remote Interface Harness

6. Attach wire nut on unused wire o the “Remote
Interface Harness."

7. Install the *7-Pin Remote Interface Harness" to the
F8 connector and tum power "OM® to the heater.
See Figure 56.

For activaton of the remote control, "Remote

Operation” on page 30.

3-Wire Remote Control Using Three-
Position Switch (Pool-Off-Spa, or Low-Off-
High)

This application assumes that both heating functions {pool
and spa) are required.

e

1. Turn on power to the heater.
2. Push the MODE button to the "POOL" or "SPA" mode

and set the desired temperature for each (e.g. BO°F
(27°C) for Pool and 102°F {39°C) for Spa).

ORNIBLK - To Spa (COMM)

Wira Mul -
= L KIORN - To Paal (COMM)

Figure 56. 2-Wire Remote Harness Installation on the P
Connector of the Board
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T N '.‘_|--"'-_—f
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_ ol :ﬁ
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-'EI-- i :ua:@ J
I_|:|=: TT i
= -t | —_ =
L] Janl H! -:E-Jol
[= | - 'F_l Blleee &
— HL L) - Z4VALC

ORMNBLE - Ta Spa [COMM)

BLK/ORMN - To Pool (COMM)

Figure 57. 3-Wire Remote Harness Installation on the P8
Connector of the Board

4. Onthe “Remaote Interfface Hamess" connect the BLUE
wire to one side of the "REMOTE" switch and connect
the ORAMGEBLACK wire for "SPA" operation and
the BLACK/ORAMNGE wire for the "POOL" operation.
See Figure 55.

5 Install the “Remote Interface Hamess" to the
P8 connector and tum power ON to the heater.
See Figura 57.

For activation of the remote control, see "Remols

Operation” on page 30.

Time Clock/Fireman's Switch

To operate the heater with a time clock, connect the timer
o the fireman’s switch connection in the heater's wiring.
The time clock should be of the dual switch type and setio
shut off the call-for-heat to the pool heater (chauffe-piscine)
15 to 20 minutes prior to shutting down the pool pump,
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For millvolt heaters, the fireman's switch connection is
a wire nut located in the Violet'Black wiring between the
manual toggle switch and the gas valve, heaters, splice
into the red/white wire fo connect the time clock.

For digital heaters, the fireman's switch connection is
located on the 14-pin header connected to the digital
control board. Splice into the red wire jumper tagged -
Where necessary add "Fireman's” switch circuit hers - to
connect the time clock.

The fireman's switch connection on both millivolt and
digital heaters must be a dry contact and must not
supply power to the heater. Powering the fireman's
switch connection externally may damage the heater,
and is not covered by warranty.

Millivolt heaters: Do not exceed 15 ft (4.5 m) of total wiring
using 14 AWG stranded copper wire rated for 105°C
MHIMUIm.

Digital heaters: Do not exceed 50 ft (15 m) of total wiring
using 18 AWG stranded copper wire rated for 105°C
rrinirmum.

B: While the heater is running, check the adjustment
by turning the pump off and on several times. The
bumers should shut off immediately when the pump
iz turned off. If it does not, repeat the above steps
until proper operation is observad.

F1osT

Figure 58. Water Pressure Switch Assembly

MNOTE: The sheet metal access panal should ba in place
at all times to protect the water pressure switch from
rain and other environmental factors.

NOTE: When using a time clock, the digital heater will
display “Clock/Fireman Sw" when the fireman's switch
is open. indicating that the time clock has shut off the
call-far-heat,

Water Pressure Switch

The water fiow switch ensures that the heater operates
only when the filter pump is in operation. It is located on the
InfOut header. It is factory-set at 1.75 PSI for deck-level
installations.

Water Pressure Switch Adjustment

When the heater is located below the level of the spa or
pool, it may be necessary to adjust the pressure switch to
compensate for the no-flow static head. If it is necessary
to adjust the water pressure switch, utilize the following

procedure:

1. Make sure the pool filter is clean before adjusting the
switch.

Set the heater control to the OFF mode.

Turm the filter pump ON and confirm that the pressure
switch is closed {use a multimeter to check). If the
pressure switch falls to close, either the switch setting
is too high or not enough pressure is being supplied
by the filter pump.

Tum the heater ON,

5. Manually turn the pressure adjustment knob clockwise
until the heater shuts off. (A fiat screwdnver may be
necessary if knob is too tight. )

6. Slowly tum the adjustment knob counter-clockwise
until the heater calls for heat again.

7. Tum an additional 1/2 turn counter-clockwise,

MAY REQLIRE ADJUSTMENT
FOR LOWER PRESEIRE

[y REQUIRE ADSUSTMENT
FOR HIGHER PREZEURE

S8 |1E2 ) MAX —

| S D g Rl

POOL OR SPA

Figure 59.  Pressure Switch Adjustment Requiremenis

MNOTE: If heater is installed outside of the limits shown,
a switch rated for a higher pressure (11 psi/ 76 kPa) may
be used. A flow switch, mounted and wired adjacent to
the heater, may be used In place of the factory-mounted
pressure switch. See "ILLUSTRATED PARTS LIST" on

page 47 for 11 psi [ 76 kPa water pressure switch,

Two-Speed Pumps

In some cases, the flow on the low-speed is insufficient
to operate the heater. This is apparent when the water
pressure switch cannot be further adjusted or if the heater
makes banging noises or shuts off on high limit. In these
cases, the pump must be run at high speed when heating
the water,
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AL CAUTIOM: Do not operate the heater without the
function of a properly-adjusted water pressure switch or
flow switch.

Flame Roll-Out Safety Switch

Heaters are equipped with a thermal cutoff device to
prevent flame roll-out in the event the heal exchanger
becomes blocked. This is a "single-use” type fusible link
or thermal fuse. that must be replaced when disabled
by an over-temperature condition, caused by excessive
restriction in the heat exchanger flue passage.

. Ty 710886
Figure 60. Flame Roll-Out Safety Switch

High Limits
The heater is equipped with two high limits.

On residential units {polymer headers), both are automatic
and are located in the inletfoutiet header. Both are set at
135°F (5T*C).

On commercial units {bronze headers), both are located
on the inlet/outlet header. HL1 iz automatic reset and set
to open at 160°F (71°C). HLZ is automatic reset and setto
open at 135°F (57°C).

NOTE: An erratic high limit is often characteristic of
an Internal heat axchanger problem, a.g. scale bulld-up,
defective bypass. Refer to "TROUBLESHOOTING" on

page 40,

AUTO RESET

e

L

Figure 1. High Limit Switches

High Limit Remowval
1. Shut off main electrical power switch to heater,
2. Remove inletoutiet sheet metal acoess panel,

3. Remove defective high limit and replace with the
correct new high limit.

4. Replace access panel.

Pilot Safety - Millivolt Models

Heaters eguipped with the standing pilot (millivolt system)
employs a pilot which act as a safety device to shut down
the flow of gas to the mzin bumers and the pilot burner in
case the pllot flame is extinguished. The pilot burner must
be manually re-lighted to place the heater in cperation
again. Refer to the lighting instructions provided on the
heater iIabel.

Pilot Safety - Digital Models

The heater employs a pilot safety which closes the main
gas valve within 8/10ths of a second whenever the pilot
flame is interrupted. The pilot flame is automaticslly (it
when the device is powered. The heater perdforms its own
safety check and opens the main valve only after the pilot
is proven to be fit.

Burner Tray Removal

1. Shut off main electrical power switch to heater.

Shut off gas upstream of heater.

Remove front door.

Disconnect gas line from gas valve.

L

Remaove {2) screws that mount bumner tray to unit,
and (2) screws that secure gas valve to jacket.

Disconnect wires that terminate at gas valve.
Disconnect hi-tension wire from PC board.
Carefully slide out burner tray assembly.

e i

Reverse above procedure to reinstall.
GAS VALVE

BURNER
\ o PLoT [
BURNER % | H GAS
HOLD-DOWRN \ ; ORIEICE
BRACKET ,

Figure 62. Burner Tray Assambly

Gas Valve Removal

1. Shutoff gas supply to the heater. Remove gas piping
to gas valve inlet.

2. Disconnect wires, pilot twbing and bleed line, i
required.

3. Remove burner tray from haater.
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4. Tum vertical gas pipe from manifold slightly and
unscrew gas valve.

5. Reverse above procedure to reinstall.

Main Burner And Orifice Removal
1. Remove bumer tray, following above procedure.
2. Remaove screws and bumner hold-down bracket.

MNOTE: If the heat exchanger s sooted badly, the burner
hold-down bracket and spacer can become distorted
from direct-flame impingement and this usually
necessitates replacemeant of these parts:

3. Lift bumers from slotted spacers and slide from
orifices. Clean with a wire brush,

4. Orifices usually do not need to be replaced. To clean,
run either copper wire or wood toothpick through
grifice. De not enlarge hole. To emaove orifice, use a
socket wrench and remove from manifold. DO NOT
aver-tighten when reinstalling.

Pilot Removal And Cleaning

1. Disconnect pilot tubing and wires from gas valve.

2. Remove pilot assembly from bumner tray.

3. Remove piiot from bracket.

4

Remove pilot orifice and air opening, and clean with
wire or emall brush.

AL CAUTION! Do not enlarge hale in pilot orifice.

5. Reverse above procedure to rainstall.

MR
OPEMING

ORFICE

Figure 64. Digital Pilot

Heat Exchanger Removal

1. Shut water, gas and elecincity off, close valves and
relieve pressure, then remove relief valve. Remove
side access panels.

2. Ramove top jacket holding screws.
3. Remove rear top panel.

Remove screws mounting the rain shield to the rear
panel. Also remove the screws that mount the rain
shield to the sway brace. Remove rain shield.

5. Remove the four (4) screws holding down the flue
coilector. Remove the flue collector.

6. If ProTek Shield Assy is attached to the heater;
disconnect flange nuts on Inlet'Outlet header,
remove ProTek Shield Assy bonding wire from heat
exchanger stud, loosen union at gas pipe and slide
heater away from piping.

7. Lift heat exchanger straight up using caution not to
damage refractory.

3. Reverse above procedure to reinstall. Make sure the
insulation stnps are properly replaced on top of the
refractory retainer.

Tube Cleaning Procedure

Establish a regular inspection schedule, the frequency
depending on the local water conditions and the sewverity
of service. Do not let the tubes clog up solidly. Clean out
deposits over 1/18" (1.6 mm) in thickness.

The heater may be cleaned from the return header
side, without breaking pipe connections. It is preferable,
however, to remove both headers for better visibility
through the tubes and to be sure the ground-up lime dust
does not get into the system. Note that you do not remove
the top panel or the heater exchanger, generally.

After reaming, mount the wire brush in place of the suger
and clean out debris remaining in the tubes,

Another method is to remove the heat exchanger, ream
tubes and immerse heat exchanger in non-inhibited de-
scale sohvent for severe scale build-up.

N S v N (- S L B SN S

Extension Wire Brush

Pieces (2)

Auger
with Carbide Tip

Figure 65. Tube Cleaning Kit (P/N: 052871F)

Desooting Procedure

ML WARNING: Soot Is Combustible. Exercise Extrame
Cara.

Soot will clog areas between fins and cause eventual
tube failure. Any sign of soot at the base of the bumers or
around the cuter jacket indicates a need for cleaning.
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Femove top and flue collector from cabinet.
Remaove “Y" baffies from heat exchanger,
Remaove burner tray. See page 33.

If ProTek Shield Assy is allached to the heater,
remove ProTek Shield Assy bonding wire from heat
exchanger stud.

Remaove heat exchanger from the heater and wash
with & garden hose, making sure soot is removed

-

!

|
.

F1mErn

Flgure &7. Well Assembly Unltherm Governor (U.G.)

Replacemant

from spaces between fins.

6. Reverse above procedure to reinstall.

NOTE: In axtreme cases it may be necessary to do
steam cleaning at the local car wash. DO NOT WIRE
BRUSH.

Unitherm Governor (U.G.) Replacement

1. Shut waler, gas and electricity off, close valves and
relieve pressura.

2. Drain heat exchanger.

3. Remowe retainer plug located next to the outlet pipe
connection on polymer header models.

Combustion Chamber Removal

To remove combustion chamber, you must first have
removed the heat exchanger.

Unsnap old U.G. to remove from retainer plug. Snap
in new L.G.

Reinstall retainer plug, taking care to lubricate

dloartl

Figura 66. Refractory Panels

AWARNING: When removing the burmers or heat
exchangers, take precautions to avold creating alrborne
dust and avoid inhaling airborne fibers. When cleaning
spills, use wet sweaping or High Efficlency Particulate
Alr (HEPA) filtered vacuum to minimize alrborne dust
Uzs feasible anglneering controls such as local exhaust
ventilation or dust collecting systems to minimize
airborne dust. Wear appropriate personal protective
equipment including gloves, saféty glasses with side
shields, and appropriate MIOSH-certified respiratory
protection, to avoid inhalation of airborne dust and
alrborne fiber particles.

Immersion Well Replacement (Millivolt)
Shut off water to heater and drain heat exchanger.
2. Remove access panel on water connection side.
3.

4

Inztall replacement well in header.

Remove old immersion well with bushing and sleeve.

NOTE: Installation in polymer header should be hand

tight plus 1/2 turn.

gasket with a non-petroleum based grease such as
Agualube.
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UNITHERM GOVERNOR - PRSI
= I T
: A LN ROMIAR
GASKET e I'. iy i
-’.r‘:‘- = Hq... " '. '-
g —iF = ,z"
s i% _ﬂ,; L thi}- egf,x”swid;
F10725
) i ; ,,-"

=

Figure 68. Unitherm Governor - Polymar

To test the operation of the Unitherm Governor - Polymer,
place in hot water {over 110°F [43°C]) and watch for
movement against spring. If there Is no mowvement,
replace unit.

UGBYPASS ASSY

UMITHERM
GOVERMOR =
! Friga-3

Figure 69. Unitherm Governor/Bypass Valve Assy - ASME
HOTE: The U.G. on bronze header modals (ASME)

can only be replaced by replacing the entire Unitherm
Governor/Bypass Valve Assambly.
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9. OPERATING
INSTRUCTIONS

Before Start-Up

Burners

Keep heater area clear and free from combustibles,
flammable liguids and chemicals. Do not obstruct the flow
of combustion and ventilation air.

Water

Water must be flowing through the heater dunng ocperation.
Ensure that the system is filled with water and that the
pump is operating.

Start-Up Procedures

Your poalfspa heater has been designed for years of safe
and reliable poolispa water heating. It is available with
millivolt or electronic ignition. ASME-certified units typically
used in commercial applications, are also available. This
manual provides installation, operation, maintenance, and
zervice information for these haaters,

TEMP ADJUST BUTTOMNS
MODE ELUTTON
1
1
|‘ |
‘ I-I % . 1
22
! & =
- e — e —
| — (@)
1 4 = i ._
LCD DIEPLAY [a] "] OFF

Figure 7T0. Heater Control Toggle Switch

If your heater has been installed correctly, operating the
heater is an easy task. The upper front panel of the heater
contains the control center that allows you to tumn the
heater On or Of and adjust the temperature settings for
the pool or spa. The temperature range is factory set from
B5°F (18°C) to 104°F (40°C). See Figure 70 for location of
toggle switch to tum the heater On and Off,

See Section 8 for additional details about the use of the
controls in the Control Adjustments subsection.

After Start-Up

Feel the inlet and outlet pipes. Cutiet pipe should be anly
slightly warmer than the inlet. It should not be hot.

AWARNING: Should overheating occur or the gas
supply fall to shut off, turn off the manual gas control to
the appllance.

Visual inspection

With the heater on, remove the door and make a visual
check of the pilot and burner. The flame should be blue
with a well-defined pattern.

A yellow or “fioating” flame indicales restricted air openings
or incomect orifice size. Should this occour, shut the heater
off and contact your installer or gas supplier.
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Figure 71. Main Burner Flame
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Figure 72. Millivelt Pilot Burner Flame

Water Pressure Switch

Awater pressure switch is provided in the heater to shut off
the burners in the event that water supply is interrupted. It
Is wery important to verify that the switch electrically opens
and shuts off the gas valve when water flow {o the heater
is interrupted. Otherwise rapid and severe damage will
likely ocour to the heater.

The water pressure switch should be checked and adjusted
for proper operation by a qualified service person at the
time of installation and penodically checked thereafter
Refer to "Water Pressure Switch Adjustment” on page
32 of thiz manual.
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Figure 73. Water Prassure Switch

AL WARMING: Operation of the heater without water
circulation will cause rapid and severs damage to the
heater. Such damage is not covered under warranty.




OPERATING INSTRUCTIONS AND SHUTOFF PROCEDURES
MILLIVOLT SYSTEM
{MANUALLY-LIGHTED PILOT)

I $  FOR YOUR SAFETY READ BEFORE LIGHTING I

A, This appliance has a pilot which must be lit
by hand. When lighting the pilot, follow these
instructions exacthy.

B. BEFORE LIGHTING, smell all around the ap-
pliance arsa for gas. Be sure to smell near the
floor because some gas is heavier than air and
will zettle on the floor,

WHAT TO DO IF YOU SMELL GAS:

*0o not try to light any appliance.

*Do not touch any electric switch; do not use any
phone in your building.

*Immediately call your gas supplier frem a neigh-
bor's phone. Follow the gas supplier's instruc-
tions.

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

. Use only your hand to push in or tum the gas

contral knob. Mever use tools. If the knob will
not push in or turn by hand, do not try to repair
it. Call a gualified service technician. Force or
attempted repair may result in a fire or explo-
sion.

0. Do not use this appliance if any part has been

under water. Immediately call a qualified ser-
vice technician to inspect the appliance and to
replace any part of the control system and any
gas cortrol which has been under water.

I LIGHTING INSTRUCTIONS

STOP! Read the safety information above.
Set the thermostat to the lowest setting.
Turm OndOff switch to the "OFF" position.

Remove heater door panel.

U

Push in gas control knob slightly and turn clockwise
£, to"OFF".

NOTE: Knob cannot be turned from “PILOT" to "OFF"
unless knob is pushed n slightly. Do not force.

6. Wait 5 minutes to clear out any gas. If you then smell
gas, STOP! Follow "B" in the safety Information
above. If you don't smell gas, go to the next step.

7. Locate pilot mounted in the nght-side panel of the

burner tray.
HONEYWELL
MILLIVOLT
GAS VALVE
= =:_,__h._! —
=i
ROBERTSHAW

MILLIVOLT GAS WALVE

1. Setthe thermostat at the lowest setting.
2. Turn On/Off switch to the "OFF" setting.
3. Remove heater door panel.

10.

.
12.
13.

4,

5

Tum gas control knob counter-clockwise [~ fo
"PILOT™

Piace flame to end of pilot tube. Push in control knob
all the way and hold to light pilot. Continue fo hold
control knob in for about one minute after the pilot
has lighted, release knob and it will pop up. Pilot
should remain lighted. If it goes out, repeat steps 5
through 2. If knob does not pop up when released,
stop and immediately call your service technician or
gas supplier.

Stand to the side of the heater and turn the gas
control knob counter-clockwise ;) to "ON®.

Replace heater door panel.
Tum On/OFF switch to the "ON " position.
Set thermostat to the desired setting.

TO TURN OFF GAS TO APPLIANCE I

Push the gas contral knob slightly and turn clockwise
(7 to "OFF". Do not force

Replace heater door panel.
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OPERATING INSTRUCTIONS AND SHUTOFF PROCEDURES
ELECTRONIC IGNITION DIGITAL MODELS
(AUTOMATICALLY-LIGHTED PILOT)

I $  FOR YOUR SAFETY READ BEFORE LIGHTING I

A, This appliance is equipped with an ignition de- *If you cannot reach your gas supplier, call the
vice which automatically lights the pilot. Do not fire department.

try to light the pilot by hand.
. Use only your hand to push in or turm the gas

BE. BEFORE OPERATING, smell all around the ap- control knob. Never use tools. If the knob will
pliance area for gas. Be sure to smell near the mot push in or tum by hand, do not try to repair
floor because some gas is heavier than air and it. Call & gqualified service technician. Force or
will settle on the floor. attempted repair may result in a fire or explo-

sion,
WHAT TO DO IF ¥OU SMELL GAS:
“Do not try to light any appliance. 0. Do not use this appliance if any part has been
“Do not touch any electric switch; do not use any under water. Immediately call a gualified ser-
phone in your bullding. vice technician to inspact the appliance and to
*Immediately call your gas supplier from a neigh- replace any part of the control system and any
bor's phone. Follow the gas supplier's instruc- gas control which has been under water.
tions.

I LIGHTING INSTRUCTIONS
1. STOP! Read the safely information above. 12. If the appliance will not operate, follow the
2. Set the thermostat to the lowest setting. instructions “To Tum Off Gas To Appliance’
3. Tum off all electrical pawer to the appliance. ::Tgplie{;a” your service lechnician or .gas
4. This appllance is equipped with an ignition device ;

which automatically lights the pilot. Do not try to light :EMiIEL
the pilot by hand. VALVE IID
5. Remove heater door panel.
GAS
For Honeywell valve: Tum gas INLET
control knob clockwise 7y  to  “OFF"
For Robertshaw valve: Models 266-406: Tum
gas control knob clockwise (7, to “OFF". Model
206 Push in and move gas control lever counter- gi:iﬁ{iﬁ}: 7000
clockwise ;™ to "OFF" position.
7. Wait 5 minutes to clear out any gas. If you then smell
gas, STOP! Follow "B® in the safety information
above. If you don't smell gas, go to the next step.
B. Turn gas control knob counter-clockwise to “ON"
Honeywell VRE340 and Robertshaw 7000).
ik ] ROBERTSHAW Tty
89, Replace heater door paneal, 7200 GAS CON- ;Ef, =
- ==
10. T Il electrical to the appliance. TROL LEVER BRAE
urm on all electrical power to the appliance BT T RN l
11. Set thermostat to desired setting. POSITION = |
os_— [T T
INLET gt

I  TO TURN OFF GAS TO APPLIANCE

1. Set the thermostat at the lowest setting. 4. For Honeywell VRB340 and Robertshaw 7000 gas
valve.

Turn gas control knob clockwise /7, to "OFF".
Make sure knob rests against stop.

2. Turn off all the electrical power to the appliance if
senvice is to be performed.

% ‘Remouahestardaor panal 5. Replace heater door panal.
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10. MAINTENANCE AND CARE

AL WARNING: Check the heater for possible rodent
naests after long periods of non-use.

To be followed one month after stat-up and then semi-
annually.

1. Inspect the top of the heater and drafthood for soot,
a sticky black substance around finned tubes and "V
baffles, and open flue gas passageways. Any visible
soot should be cleaned for proper operation.

AL CAUTION: Soot may be combustible. Wet sooted
surfaces completely prior to cleaning. Do not use stesl
wire brush.

2. Clean main burners and pilot burner of dust and lint.

3. Inspect and operate all conirols, gas valve and
pressure relief valve (if equipped).

4, Make visual check of the burner and pilot flames.
Yellow fiame means restriction of the air openings.
Lifting or blowing flame indicates high gas pressure.
Low flame means low gas pressure. Should the
latter occur, shut the heater off and contact your gas
supplier or qualified service agency. See Figure 71
and Figure T2.

5. On indoor heaters, clean room intake openings lo
ensure adequate flow of combustion and ventilaton
air.

A\ CAUTION: Combustion alr must notbe contaminated
by corrosive chemical fumes which can damaga the
heatar. Such damage is not covered under warranty.

6. Keep area around heater ciear and free from
combustible materials, gasoline and other flammable
and corrosive vapors and liguids.

If Heater Will Mot Fire:

If wou have no electrical power, it may be that your “circuit
breaker” has tripped. Try re-setting it

If you have electrical power but the heater will not fire
check the following or see "TROUBLESHOOTING" on
page 40.

1. The time clock must be in the "ON" position.

2. Your pump strainer basket may be full. if so remove
debris.

3. Your filter may be dirty. If 8o, backwash or clean
filter. (To tell if your filter is dirty, lock to see if the filter
pressure is higher than usual).

4. The pump may have lost its prime and be running
dry. Check the pressure on the filter. if there s no
pressure, then you are not moving water {or your
gauge is broken). Try to get the pump to run &t its
normal flow rate.

Cold Weather Operation

Important Freeze Information

MODERATE CLIMATE: Heater operation can continue
during short-term cold spells. When temperatures are
between O°F (-18°C) and 32°F (0°C), flow {continuous
pump operation} must be maintained.

ACAUTION: Do not use the heater to malntaln
water temperatures just above freezing or for freeze
protectien. When heater is used during freezing weather,
care mustl be taken to avoid freeze-ups. Continuous
pump oparation is a must. Additional protection may be
required. The heater Is not warranted against freere-ups.

COLD CLIMATE: Prolonged operation with water
temperatures below 50°F (10°C) is nol recommended.
When starting the heater with water temperatures below
50°F (10°C), operate the heater continuously until higher
temperatures are reached. Operating the heater for
prolonged periods with pool water below 50°F (10°C)
can senously damage the hesater, and is not covered by
the warranty. For cold climate areas, please follow the
winterizing procedures listed balow,

Winterizing the Pool and Spa Heater

Heaters installed cutdoors in freezing climate areas may be
shut down for the winter. Observe the following procedure
for winterizing the heater:

1. Turn off gas valve; manual gas valve, and electrical
supply to the heater.

2. Remaove the ProTek Shleld™ Assembly (if attached).
Remove the heat exchanger inspection panel on the
side opposite water piping to gain access to the drain
plug on the return header. Open drain plug on retum
header. See Figure 74 and Figure 75.

e . e
2 "'._.::. =,
AP et
D RMG
DRAINPLUG

Figure 74. Return Header Drain Plug - Residential
("P" Prafix Model)

2

1 il\‘__-\_
P =

. L

|.-: 1 -
i 'i. <
e |

DRAIN LS |

Figure 7¥5. Return Header Drain Valve - Commercial
("B" Prefix Madel)
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11. TROUBLESHOOTING

IMPORTANT NOTICE: These instructions are intendad for the use of qualified personnel who are specifically trained
and sxperianced in the installation of this type of heating equipment and related system components. Installation and
sarvice personnel may be required by some states to be licensed. Persons nol qualified shall not attempt to install this
equipment nor attempt repalrs according to these instructions.

Problem

Possible Cause

Corrective Action

Harmonics. or whining noise

Heater going on and off
continuousty

Liming or scale forming in
exchanger

Sooting

Pilot outage or “Weak Flams"

signal

Yellow lazy flame

Outer jacket very hot (paint
biistared)

WG InoperBiiB_ e it

*Drebris or restnction nsysiem. ...

*Disbiris inges Bne_ ... ..ol

Cheds movement by puiting in hot water {110°F [43°C] or
higher}

Locste the restrickon and remove. Flush system and clean
Rimove debriz or blow out gas lins

Scale forming in heat exchangsr - clean heat exchanger and
check pood pH and total alkalinity

When the above Ested recommendations do not generate acceptable resulis, the following service kile

are recommended:

1st recommendation:
105F UG Service Kit

O1BTS9F
O1BTS9F
O1BTSAF
01BT58F
Low watar lewael in pood ..

External hg-pasi satllrhg out of
adjusiment ...

*Preseure switch ouwl nfa:djuambent ........
Bypassing foo much waber. ...
UG, not funchoning....._.....oo
High flow sabes_.. ool g

AR Incpertiie. o e

*Impropar Ma ki L.

*Insects or debris clogging bumeas intake

Low g@s pressure ..o

Restmctad/diry pilof..........oonai
Waak pilod generabar ...
Lowe gas praasure .o o i

*Insecis or debris t}cngglnq bumer intake

“Broken refral::i.urg.l causad I:l:.' ihu:-plng
damage or improper combustion ..

Exceesive asooding of heat exchangsr ...

* Indicabes symgtom which usually occurs on inital start-up.

Znd recommendaton: Used on M e

Cofl Service Kit

J91F 206-207
D020k 266-268
010204F 336-337
310205F 406-408

Clzan or replaps filter

Rasa watar level

Adjust bypass

Adjust pressure swiich

Sae Water Chamistry on page §

Inspect bypass for movemsant, if no movement, replace
Replace if no movement when heated

Reduce by adding manual bypass valve:
Adjust manual bypass valve until heater oullsl water tamp s
betwean 105°F and 110°F (40°C and 43°C)

Chedk movemant by putting in hot water {110°F [43°C] or
higher). H no movement. replace

Refer to instalabon Instructiona
Foliow recommended installation mstructions

Clean humsars
Adjust gas pressuns
Clzan pilot

Replace pilot
Adjust gas pressure

Clean bumers

Riplace refractory panels

Determing cause of sooting and correct




TROUBLESHOOTING (CONT:)

Problem

Takes too long to heat pool or
spa

Leaking at well
Leaking at heat exchanger

Gasket briitle and leaking -
{overheated)

Passible Cause
Undar-asized healer. .

Fitter not runming long enowgh...........
ENry B LD ot e i R
Gas Bne or meter undersmed ...
LT 2o oo e R e Al e T
Heater running after pump shuis off ...
Refractony damags . ..o
Spoted heater. ...

Corrective Action
Calculate heating capacity of heater
—Hir. output (BTUHY
Pool gallonage x .33

or refer to heater szing charl
This doss not take into account hest loss due to waather

Resat time clock

Claan filter

Refer 1o installation instructions

Replace well and maintain proper water chemistry

Replace heat exchangerand maintain propar wabter chemastry
See Pressura switch adjustmeant

Replace refractony

Determine cause of sooting and corect
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Millivolt - Flow Chart

l Light plict

If pilot burner remains (it

I
Jump across baoth "TH®
wires on gas valves

If pilot burner goes out
when main burner lights
or when gas valve knob

If pilot bumer
does not Hght

Check gas supply, gas

If main burner fires, | | If main burner does not
remove jumper fird, remove jumpear

Jump across preszure

iz released
|
Replace Femove both "TH*
fas wiras from gas valve.
walve Relight pilot

lina size, gas pressure.
Also check for insecls
or debris In plot cutput

switch larminals

|

If pilot burner stays an

If main burner firas,
FEMOVE jumper

If main burner does not
fire, remove jumpar

Clean fiiter

Jump across thammaostat

Problam is a wire or

componant short 1o

cablnel or low gas
prassura

Check for adequate water
flowe from Titer

If main burner fires,

[

If main burner does

MOT fire.

remove jumper

Replace pressure swilch

Jump acraoss @ach
high limil and remove

jumpar

|Rapla-|:n thermostat |

If burner does not remain
lit. attach millivolt mater
and read pilot output

Repiace high limit that
cauzed heater to fire

I

If abowve 500mY,
meplace gas vaiva

If below S00mY, check
gas pressura. Also check
for insects or debris in
the pilot burner

If outpul s sl low,
replace pilol generator

MDEFATEEAW TERMINAL BLOCK

AL RY
FILOT WALVE S0LEMOID ¥ Auanvave soueson
3 o
‘ PLOT GEHERATOR
TUTPUT

T SONROLILIMST CIRCT

(

bl

i

)

LTLLA LA BT

E
GHIELDED WiRE :—

e
/

'\ o T
\ r:

] (T AAw OUTPUT

Raw Cutput | 7T00mV+ 100)

Filot generator disconnected from valve (knob

must be held down to keep pilot on).
White - Megative
Red + Positive

Filot Load (500m\/x 100)

Filot generatar connected to valve-Power ap-

plied to pilot solenoid.

TP {Thermopile-Robertshaw)
FP (Fower Pile-Honeywell)
TH TP = Common

TH PP = Common

hain Valve Load (200m+ 100)

ControlLimit circuit closed {(All switches “ON™)

TP (Thermopile-Robertshaw)
PP (Power Pile-Honeywell)
TH TP = Common

TH PP - Common




Digital - Flow Chart

A WARNING: HIGH VOLTAGE
Faor qualified technicians ONLY

MNOTE: Some heaters may be equipped with an lgnition
module that shuts off pilot gas if pllot fails to light. To
rasat, interrupt powaer to heater.

START
| TURN GAS SUPPLY OFF. NOTE: Before roubleshooting, familiarize yoursell with the s!.art-up and check-out |
TURN THERMOSTAT | proceduna.
{CONTROLLER) TO CALL-
FOR-HEAT [ Check line vollage power, low veltage transformer, imit controtler, thermostat '
POWER TO PC BOARD? |np & {controller) and wirlng. Make sure that the line voltage is NOT 208 VAC. ‘
{24 V NOMINAL )
YES
. . . | Pull gnition lead and check spark at PC board.
SPARK ACROSS Epam ﬁhy-} B i e
IGNITER/SENSOR GAP? [NO [ !
L YES MDI—)| Replace the PC board. |

[+ Check Ignition cable, ground wanng, ceramic insulator and gap. and comrect
| = Chack boot of the ignition cable for signs of meiting or buckling. Take protactive
action te shiekd cable and boot from excessive lemparaturas.,

« Check that all manual gas valves are open, supply tubing and pressura-s are
TURN GAS SUPPLY ON | WO % good, and pliot burner arifice is nol Mockead.
PILOT BURNER LIGHTS? | "7« Check electrical connections between PC board and pilot oparator on gas contral,
YES | = Check for 24 VAC across PV-MV/PV terminale on PC board. If voltage is okay,
replaca gas contral; if not, replaca PC board.
| HOTE: If PC board goes into lockout, resel systam. Lockout is used on LP.G. |

| models.
b 4 . _
MAIN BURNER LIGHTS? | NO % Chack for 24 VAC across MV-MVPY lerminalz. If no vollage, replace module.
T YES « Chack electrical connections batwean PC board and gas control. If okay, raplace
gas valve or gas conirel operator, |e. pllol gas valve, flow swiich atc.
b 4
SYSTEM RUNS UNTIL = p— . - . —
CALL-FOR-HEAT ENDS? I Hq.:..) NOTE: |IF PC board goes into lockoul, reset system. I
YES

* Check continulty of ignition cable and ground wire.

MNOTE: If ground ks poor or erratic, shutdowns may occur occagionally aven though
oparation 15 normal al the tme of chackoul.
= Check that pilot flame covers flame rod and s steady. and blue.
W = If checks are okay, replace PC board.
%%;I}'EE‘!EEE?; EF;EE [pﬂ% » Check for proper tharmostat (controlies) operation.
YES e = Ramowve MYV lead al module; I valve closes, recheck temperature conlrollar and
wiring; if not, replace gas valve.

TROUBLESHOQTING
ENDS
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Power On

Iz tha waler
temparatura displayad?

Control Logic - Flow Chart - Digital

NO

Tl

Puzh MODE
switch to select
hPmII m Ilspaﬂ

= Check On/Off swilch {under lid on control parned)
= Chack for 1200240 volis to the transformear
ifime clock, circuit breaker, wire connectionz)
= Check for 24 volts to Circuil Board (P& connecior}

Push Temp
arraw ko scroll to
desired lemparatiina

‘Remaote” and Water Teamperature displayed
(a remote control is controlling the heater)

Mote: Disconnect the remote by wrning the
remote function off. See page 30 for instructions.

Water termparatiing
and sal
temperatunea

dizplayed?

T

NO

Iz a fault code displayed and flashing?

I

YES

“Haating” will
display briafly

“Spark’

Flame icon displayed
and flashing?
OR
Watar temp displayad?
{pllot lit and rectified)

|

“Water Sw Open’

“Hi Limat 1 Faull™
“Hi Limit Z Fault®

“Rollout 3w Dpen”

“Cloch/Fireman Sw’

“Venl'Fieid Sw 51

Diagnostic Readouts
“Sensor Fallure,” "Sensor Open” o “Sansor Short” -
Temperatura sensor aut of range {replace sensor)

Sansor Failura

Inspsaed fharmisbar, wieas, snd comnmecior al Terminal P

Check resistance value of the thermisior. Relareace 1o charl below
Replace Bermiglor if net within 10% of values shawn below

I ahay, replace Cireull Board,

Seneor resistance at varnous tfemparaturas.
Tamp Degrees F| 40 G0 | 60 | FD | BO | 0 | 100 | 106
Temp Depgress | 4 10 16 | 21 27 | X2 3a 41
Resigtancs (k) |261.1]189.0)1531| 1188|930 733 | SE3| 81.0

If ekay, replace Clrews Board

Pressure swibah. Werily walsr fow and gressuns

CLEAN FILTER | STRAIMER - backwash [ paccassary,
Fagh limil sudten Varily waler Row, Inapeel intarma)
Thatmoatal (Unihenn Governce) and bypass ke,

Press maniual Bulten an HL1 fault on beorees (ASME] rodels,
Reillowd Sensoe - Chick lor Bocked haal axchanges snd soal

Press manual resel bulban.

OFF mie.

N axdracion inslalled. roubéesnool sdnecion.

NO /
YES
‘-\\ /,.f"
Heater Fired? NO

‘Ignition Lockout”

“Ignition Failute”

ahearance from igeiter (o grodnd rod.

lgas present at lubs filting).

Verily power at MY on P-4 Terminal on digital eircuit board.
Varify power 1o valve MV voltage. (Replace valva )

Feman or Remole swich connecled lo sslety loop t2 in the

Wafil switch opan. Chad conneclions Lo ihe board,

Ignian lochoul. Check power al plot valve, Check span (bad
Mnition circull or hi-lension wire o Varily clean pilol orilice and

Igniton talure Werly gas o lhe hesler. Vanly valag operalion




12. REPLACEMENT PARTS

MOTE: To supply you with the correct part, it s impartant
that you supply the heater model number, serial number

and type of gas when applicable.

Any parl retumed for replacement under standard
company warrantes must be properly tagged with a retum
parts tag, complately filled in with the heater serial number,
model number, etc., and shipped to the Company freight
prepaid.

If determined defective by the Company and within
warranty, a like part or egual substitution will be returned,
freight collect Credit will not be issued.

MANUFACTURER:

2151 Eastman Avenus
Oxnard, Ca 93030
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13. QR CODES

View this Installation Manual on your smart device.

This QR Code will take you to the most current version of the manual. Previous
versions of manuals can be found in the document library at Raypak.com.

PiN: 241236 Manual Atmospheric 206A-406A




14. ILLUSTRATED PARTS LIST
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FOR UNITS WITH ASME BRONZE HEADERS FROM 1202018
{PROTEK SHIELD AVAILABLE ON ASME HEATERS AFTER END OF O3 2020

BB
(OPTHONAL)

PROTEK SHIELD ADAPTER KIT




6-M of )
(BPTIOMNAL) ! 5-HF

a-HP B-C

_."5\.'.‘ by ! 1
18-HP i sk EI

e .-. .I |.
IMLET 4 2-HF
CUTLET o 15-HP
P §—]I 14-HF
i L

=

20-HP

FOR UNITSE WITH POLYMER HEADERS FROM 10/2019

15-HF = ;
- o o
S
B Eam TY

DPTICKAL jaae
L AT " ;)
=

f-c
Kl 1.0 i
L ¥ ] I ai
o L
-
4 5
- v i V-
1 :
- Moy n-HF
o g
2EM #
FEHR L
T Fd | N it i [T}

Ju-HIE
£
Lk

FROTERK ADFTER AND POLYMER UNITS PREDE TO 10

g-F

2.2 A
i,

-
B-F

HOMEYWELL 11D ATMOSPHERIC FILOT

HONEYWELL MILLIVOLT FILGT

Z6-HM

24~

27-FHM

15-h1 2 -

2H-Hhs

PROTEK ADAPTER AMD TEXAS CODE OPTION PRIOR TO 122018
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