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RECEIVING EQUIPMENT

On receipt of your equipment it is suggested that
you visually check for external damage to the carton. If
the carton is damaged, it is suggested that a note be
made on the Bill of Lading when signing for equipment.
Remove the boiler from the carton and ifitis damaged
report the damage to the carrier immediately.

On occasion, we ship some items loose. Be sure
that you receive the number of packages indicated on
the Bill of Lading.

When ordering paris, you must specily Model and
Serial Number of boiler. When ordering under war-
ranty conditions, you must also specify date of instai-
lation.

Raypak recommends that this manual be re-
viewed thoroughly before installing your Raypak
Boiler. If there are any questions which this manual
does not answer, please contact the factory or your
local Raypak reprasentative.

Claims for shortages and damages must be filed
with carrier by consignee. Permission o return goods
must be factory authorized and are subject to a stock-
ing charge.

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

MODEL IDENTIFICATION

Prefix in numbaers is the inputin thousands of BTU/
hr. Suffix represents model, usage, and basic cantrol
system.

Rated inputs suitable for up to 2000 feet elevation.
For elavations above 2000 feet reduce input 4% for
each 1000 feet above sea level.

ALL MODELS (APPROVED)

National Board Approved. Temperature and pres-
sure gauge standard. Intermittent ignition device stan-
dard sizes 0514 and up.

Size 0133 A has a 4-pass heat exchanger -1 tube
per pass.

Sizes (1183-1826 have 2-pass heat exchangers-5
tubes first pass, 4 tubes second pass.

Sizes 2100-4001 have 2-pass heat exchangers-9
tubas per pass.

Sizes 926-4001 single pass is optional with Cast
lron Headers only.

HEATING BOILERS

MODEL TYPE H MECHANICAL MODULATING
Standard central heating boiler has 120°-240°F

mechanical modulating gas valves, pressure relief

valve, 45 PSton 133A-403A, 60 PSI 514-4001. Sizes

133A-403A have Economaster Control and 1/2 HP or

less pump relay as standard.
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MODEL TYPE H MOTORIZED MODULATING

Special central heating boiler is the same as
above, except with moterized modulating gas valve in
lieu of mechanical modulating valves. Standard 2100-
4001, available on sized 514-1826 as an option.
Modulating controller provided.

MODEL TYPE H 2 STAGE CONTROLS

Special central heating boiler is the same as Type
H except with single two stage gas valve in lieu of
mechanical modulating gas valve. Available in all
sizes. Two stage controller provided. Available with Y-
1 sequencing option.

MODEL TYPE H DE-ICING

Special central de-icing and hydronic bed heating
boiler is the same as the Standard Type H boiler except
modulating valves are locked to 140° F. Manual high
limit and flow switch are standard.

HOT WATER SUPPLY BOILER
MODEL TYPE W WITH ON/OFF CONTROLS

Hot water supply boiler is ASME and A.G.A. certi-
fied as hot water boiler in all sizes through 4001, with
125 PSI pressure relief valve. T be used with storage
tank systems. Available withintegrally mounted pump,
factory mounted and wired.

MODEL TYPE W WITH MODULATING CONTROLS
Hot water supply boiler with 85°-210°F gas modu-
lation and 125 PSI pressure relief valve all sizes.
Available with integrally mounted pump factory
mounted and wired; to be used with storage tank.

MODEL TYPE N INSTANT-PAK

Tankless instantaneous direct fired hot water sup-
ply boiler with 110°-170°F gas modulation, bronze
body or castiron bronze fitted pump, 125 PSipressure
relief valve and flow switch,

MODEL TYPE R RESTAURANT-PAK

Restaurant-Pak provides 140°-180°F hot water
supply. Sizes 0334-1125 have 21-gallon accumuiator.
Completely factory supplied with bronze pump and
flow switch. Tank thermometer, temperature and
pressure relisf valve and mixing valve furnished loose
for field installation.

INSTALLATION INSTRUCTIONS
INSTALLATION CODES

The installation must conform with these instruc-
tions and the latest issues of ANSI National Fuel Gas
Code Z223.1 | and with the National Electric Code
ANSINFPA 70 andfor with the local cedes. All boiler
installations must conform to ASME boiler code. Hot
water pipes must be installed with minimum clear-
ances to combustible material as required by code.
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i(’ INSTALLATION BASE

. Boiler should be mounted on a level, non-combustible surface. A combustible flooring base is provided as
standard equipment on sizes 183A-824 and Hurricane sizes 926-1 758 and is approved for mounting on a
combustible surface. A combustible flooring base is optionalon size 133A and mustbe installed by the contractor.
No other models other than those previously mentioned are approved for mounting on a combustible surface.
Boiler must not be installed on carpeting.

For combustible tlooring when equipped with base part numbers:

Boiler Model No. | Base Part No. | Boiler Model No.| Base Part No.

001749 926 054597
K 1083 054598
183A 058313 1178 (54599
263A 058314 1287 054600
2334 058315 1414 054601
403A 058316 1571 058378
1758 058379

334 056197
404 056198 962 089233
514 056199 1125 059234
624 056200 1223 059235
724 056201 1338 059236
824 056202 1468 059237
1631 059238
1826 059239

I? CLEARANCES
ALL BOILERS

For clearahces form combustible surfaces, see chart below.
CLEARANCES FROM COMBUSTIBLE CONSTRUCTIONS

RIGHT [LEFT |VENT TOP
MODEL NO.'S FLOOR FRONT | BACK | SIDE SIDE " |INDOOR | QUTDOOR
133A COMB. See Note 12" 6" 12" B" 42" Unobstructed
183A-403A COMB. See Note 12" 12° 12" 6" 39" Unobstructad
334A-824 COMB. See Note 12" 6" 18" 6" 36" Unobstructed
826-1826 COMB. See Note 24" | 24 24" 8" 24" Unobstructed
2100-4001 NON-COMB. | See Note 24" 24" 24" 6" 24" Indoor Only

Note: The boiler shall be installed in a space large in comparison to the size of the boiler.

*Ventincludes factory supplied drafthoods and does notinclude field supplied ventsystems above the drafthood.
On Models 2100-4001 drafthood is built into boiler.

Servicing Clearances: Provide at least 24" (Models 133-1826), 48" (Models 2100-4001 )infrontof unitfor remaval
& servicing of the Controls & Burner Tray. Provide atleast 18" on side opposite water connectlions for deliming
of Heat Exchanger Tubes.

OUTDOOR BOILERS
These boilers are designed certified by A.G.A. for cutdoor installation. Boilers must not be installed under
E anoverhang of less than three (3) feetfrom the top on the heater. Three (3) sides mustbe openinthe areaunder

the overhang. Roof water drainage must be diverted away form the boilers installed under overhangs with the
use of guiters:

The point from where the flue products exit the boiler must be a minimum of four(4) feet below, four (4) feet
horizontally from or one(1) foot above any door, window or gravity inlet to a building. the top surface of the boiler
shall be at least three (3) feet above any forced air inlet, or intake ducts located within ten (1) fest horizonally.
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HIGH WIND CONDITIONS (OUTDOOR UNITS
ONLY) .

In areas where high winds are frequent, it may be
necessary tolocate the boiler aminimum of 3' from high
vertical walls, or install a wind break so the boiler is not

in direct wind current.
z Attsching Scrow

/ VENT
INSTALLATION
OUTDOCR MODELS 183824 INDOOR

{STACKLESS) ISTACK)
WARNING: Do not use thermal damper with modulat-

ing boiler. Asphyxiation may result.

COMBUSTION AIR

The boiler must have openings for both combustion
air and ventilation air. Minimum requirements of FREE
AREA -defined as area without restrictions such as
louvers or screen-are as follows:

1. Combustion air inlet located near floor: 1 sq. in. per
2000 BTU input.

2. Ventilation air inlet located above drafi hood: 1 sq.
in. per 2000 BTU input.

NOTE: If the boiler room is located against an outside
wall and air openings communicate directly with the
outdoors, the openings may be half the size as noted in
no. 1 and no. 2. (ANSI2223.1-1984)

VENTING

Adhere to local codes. Reduction of ventdiameter,
or alteration of draft diverter voids warranty. Horizontal
runs must have a minimum of 1/4 inch per foot rise. We
racommend the use of insulated vent pipe spacer
through the roof. Araincap mustbe provided. Thevent
opening must be a minimum of iwo feet vertically from
the roof surface and at least two feset higher than any
part of the building within ten feet. Vent stack shall be
at least five feat in vertical haight above the drafthood
outlet

ETHEBSSPBETE 0L

A
BESEFR2EHEE

The weight of the vent stack or chimney must not
rest on boiler draft hood. Suppor musi be in conjunc-
tionwith applicable codes. The boiler top and draft hood
mustbe readily rernovable for maintenance and inspec-
tion. Vent pipe should be adequately supported to
maintain proper clearances from combustible construc-
tion.

Type “B" Double-Wall (or equivalent) vent pipe is rec-
ommeanded. Howaver single-wall metal vent pipe may
be used as specified in the National Fue! Gas Code
ANSI Z 223.1-1984.

10" or less
Vent Cap

2' min,

5' min.

Draft Hood e

Heater

VENT DAMPER INSTALLATION
(MODELS 133A THROUGH 263A)

LOCATION

The ventdamper mustbe located inthe vent so that
it serves only the appliance for which it is intended.

If impraperly installed, a hazardous condition, such
as an explosion or carbon monoxide poisoning, could
result. Make certain that it is mounted in an accessible
location atleast 6 in. (152.4 mm) from any combustible
material or the heat exchanger and that the position
indicator is in a visible location.

The vent damper must be installed after the appli-
ance draft hood, as close to the draft hood as practi-
cable, and without modification of the draft hood.

-

| |
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MOUNTING

On vertical vents, the vent damper may be mounted with the actuator in any position. On horizontal vents,
do not mount the actuator either directly above or directly below the vent pipe; mount the vent damper actuator
to the side of the vent (Fig. 3).

The vent damper is set up for acontinuous pilot system. ifthe vent damperisinstalled onan Intermittent Pilot
or Direct Spark Ignition equipped system, the energy savings of the vent damper can be improved by plugging
the hola in the vent damper blade using the knockout plug, Part No. 105612R, provided in the parts envelope.

DONOT plugthe holeif installingthe ventdamper on acontinuous pilot systemas this will create a hazardous

condition.
HORIZONTAL INSTALLATION
AON» s}
-4 _J-go-g - m@
TOBORER Daos TOCHBRREY
s Ao
INSTALLATION ” e ey Cha. 10
NOT MOLINT ABOVE Oft QPTIONAL
BELOWYENT, LT

LOCATION
ACTUATOR WAY BE :.'1"\1-0-;—";“—0-

WSTALLED N ANY POSITION bisietdnbintied
OHVERTICAL PIE, oy

TOBOLER OONTROLOR o TRANSFORMER
A POWER BEPLY PRAOVIDE OBOCMIECT MEANS AND QVERLOAD PROTECTION
28 REQURED.
FIG. 3-INSTALLING THE VENT DAMPER INHORI-  D80B GENERAL WIRING DIAGRAM
3 ZONTAL & VERTICAL VENTS.
* VENTDAMPER 2. Tumnthethermostatorcontrolleruptocallfor heat
' and check the vent damper indicator points to the
NORMAL OPERATION SUMMARY open position, Fig. 4.

For safe, efficient operation, the ventdamperand 3. Turnthe thermostat or controller down again and
allflue product carrying areas of the appliance mustbe check that the vent damper position indicator
checked annually by you, with particular attentiongiven returns to the closed position.
to deter!oralioniromporrosbn orothersources. Check THEVENTDAMPERMUSTBE INSPECTEDAT
vent damper operation as follows: LEAST ONCE A YEAR BY A TRAINED, EXPERI-

ENCED SERVICE TECHNICIAN. THE NAME OF
1. When the furnace or boiler is off, check that the THE PERSON WHO ORIGINALLY INSTALLED

vent damper position indicator points to the YOURVENT DAMPERIS SHOWN ONTHE INSTAL-
closed position, Flg. 4. LATIONLABEL.
DAMPER DAMPER
POSITION POSITION
mmcm\a INDICATOR
”
(0
DAMPER OPEN DAMPER CLOSED

FIG. 4- VENT DAMPER POSITON INDICATOR

SHOWING OPEN & CLOSED POSITIONS.
5

9°d ETPeBSSHFEETE 0L B2SHFAZEEEE HITA4T8D N W0 B27:80 2T82-91-0M0



Ld

PLUMBING

GENERAL

Boiler should be located so that any water leaks
will not cause damage to any adjacent areas or struc-
tures.

GAS SUPPLY CONNECTIONS

Gas piping must have a sediment trap ahead of the
boiler gas controls, and a manual shutoff valve located
outside the heater jacket. All gas piping should be
tested after installation in accordance with local codes.

Manual Shut Off Valve
Gas Inlet Heater Jacket Gas Valve

Union
Sediment

Trap

CAUTION: The boiler and its manual shut off valve
must be disconnected from the gas supply during any
pressure testing of that system at test pressuies ex-
cess of 1/2 PSIG(3.45 KPA). Dissipate testpressure
in the gas supply line before reconnecting the boiler
and its manual shut off valve to gas supply line.
FAILURE TO FOLLOW THIS PROCEDURE MAY
DAMAGE THE GAS VALVE. OVER PRESSURED
GAS VALVES ARE NOTCOVERED BY WARRAN TY.
The boiler and its gas connections shall be leak tested
before placing the appliance in operation. Use s0apy
waler for leak test do NOT use open flame.

NOTE: Do not use teflon tape on gas line pipe thread.
A flexible sealant is recommended.

ETB3SSPECTE 0L
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A minimum of 7" W.C. and a maximum of 14" W.C.
upstream pressure under load, and no load conditions
must be provided for natural gas or a minimum of 12"
W.C. and a maximum of 14" for propane gas.

MAKIHUM EQUIVALENT PIPE LENGTH
MATURAL GAE 1000 BTU/F 17 29 2rECIFIG GhaVIYY 0.5 W C. PRESSURE CROP
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GAS PRESSURE REGULATOR

The gas pressure regulator is preset and sealed at
4"W.C. for natural gas, and 11" W.C. for propane gas.
Between the gas valve and the burners is a 1/8" pipe
plug. The pressure atthis point, taken with a manome-
ter, should be about 3.7" W.C. nalural gas and 10.5"
W.C.propane gas. Ifan adjustmentis naeded, ramove
seal and turn adjustment screw clockwise ~—4 to
increase pressure or counter-clockwise FTN to
decrease pressure,

GENERAL

CITY WATER CONNECTION
See piping diagrams for proper water connections
for the type of boiler and system,

HLIS4Id9 TNbdWoxd 627 :88 2182-91-9nd



PUMP SELECTION

In order to insure proper hydraulics in your hy-
dronic heating system, youmust selectthe proper size
pump. We recommend that a 20°F AT. (AT is the
femnperature difference beiween the inlet and outlet

Water Conmections waterwhenthe boiler isfiring atfullrate). If a AT larger
, than 20°F is necessary, the bypass must be adjusied
Model M Min e to insure proper hydraulics through the boiler while
ol Sl o mees allowing minimum flow to energize the safety flow
183, 30 7 112" swilch.
- 7 s 7 WATER REGULATOR
333 45+ 13 117" FEEDWA R
403 45 16 11027 We recommend that a feedwater regulator be in-
B 23 5 £ stalled and set at 12 PSIG minimum pressure. Install
G ) 31 > a check valve or back flow device upstream of the
624 g5 23 F regulator, with a manual shut off vaive. Leave the
A 85 29 2 valve open.
824 85 33 7z
220 et AL 2 Uy PIPING - HEATING BOILERS
13:’; l;:‘ §§ 5 fp_n We recommandthat ail high points be vented and
1062 154 g 3" that purge valves and a bypass valve be installed. A
1083 | 90% 43 2172 boiler installed above radiation level must be provided
*1110553 1;3‘ :2 5 ?rz with a low water cutoff device. The boiler, whenused
o Al in connsction with a refrigeration system, must be
T,l-ﬁf 1:; :_5, 2—?5'— installed 5o the ¢chilled mediumis piped in parallel with
1178 189 47 3 the boilerwith appropriate vah_/esto preventthe chilied
1223 90* 49 212 medium from entsring the boiler.
11223 197 49 ki
LY 4 -1 e RECOMMENDED PURGE MANIFOLDS TYPICAL
L ! S o HYDRONIC SYSTEM HOOKUPS _
11336 200 53 M The boiter piping system of a hot waler heating
1414 50% 36 212" poller connectedto heating coils tocated inairhandling
1414 200 36 A unitswhere thay may be exposedto refrigerated air cir-
Les T 2 L culating, must ba equipped with flow control valves or
1571 0% 7 3100 other automatic meansto preventgravity circulation of
1571 200 62 N the boiler water during the cooling cycle.
1631 50¢ 63 21R"
[ _f1631 § 200 s 2 AIR-X-TANK
12— 2 2. The Air-X-Tank provides a unique feature inthat it
T3 500 7 515 not only provides for air elimination but also serves as
1826 300 E 3 a sysiem expansiontank. The temperature and pres-
2100 200 el ¥ sure gauges are mounted to the tank along with the
L 8s 2 automatic pressurefeed regulator. On ethylene glycol
22%% ﬁ :gg i systems, asight glass andtopfillopening are provided
_'T:me 500 173 3 inlieu of the pressure leed regulator.
13001 400 123 4
3500 | 200 144 o TEMPERATURE & PRESSURE GAUGE
13s0e 400 144 A The temperature & pressure gauge is standard
:f:ﬂtl 22 = & equipment on all hydronic heating and hot water supply
“GPM Flow raics limited by maximbm scoepiable boilers. Alitemperature & pressure gauges are factory
velocity through heat exchanger tubes, Maybe mountedinthe inlet/outlet header exceptforresidential
incressed by 10% Tor closed heating sygems. boilers, model 133A, and models 183Athrough 403A.
1 Single Pass GPM Onthese modelsihe temperature & pressure gauge s

shipped loose for field Installation, and located in the
outlet water connection. Al fitlings required to mount
gauge 1o piping systern are supplied by others.
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PIPING — HEATING BOILERS,

vaKR KSLED

e ASSEMBLY OF TYPICAL AIR-X-TANK KIT

). AUTOMATIC AIR VENT-—Open until waree drips. ey
et e
i 2. GAUGE GLASS {Only used with mhylerm gyt sysimmal—tnstafl with
/ 244 linw bwverd Bottom of tank rioearts
e aras
3 TEMPERATURE AND PRESSURE GAUGE - Ranovs from Boil o1
Thipping peckags and imstel] 10 canter of (80K & thown,

Brtion
& TANK INLET CAP-Rarnova cap and sdd urion spplisd tp ard
Bodlar it snd Lank i,

Tty
ﬁ o B, WATER FEED REGULATOR - Mot ussd iR eityleng ghycod systetos.
/,I OUTLET CAF- Fomovs £ap sod attach pump—watsr Raws wey from
mih,
l—* NOTE:Pump oll holes mant ba fating up to amsud proper Mubeicttion
b {Motor axis fotizantsl). i1 sons cases it ety ba necessary to mtate
=molor.
SINGLE ZONE HEATING SVYSTEM v’ff‘?ﬁ
PRESSURE RELIEF VALVE BOILER
PIPE TO DRAIN
AIRCTANK ~BOILER
AR VENT -
™ PRESSURE REGULATOR
F AND CHECK VALVE /
(]
TEMPERATURE l PR
& PRESSUAE GAUQE i
(')

BOILER FUMP —

N
GATE VALVE-OPEN TO PUAGE BYPASS
/ ©ATE VALVE-CLOSE TO PURGE rmr:ggsvsgilﬁfunm
" BYPASS ORAN VALVE-OFEN WHEN 10, {Minimum 1)

TO SYSTEN -
VENT Higu POINTS "Z Minimum 1 Lcn-v WATER PURGING OR 70 DRAIN EYSTEM

RETURN LINE FROM /

HYDRONICS SYSTEM FOR SINGLE ZONE SPACE MEAT SINGLE PUMP SYSTEM WITH DIAFHRAM TANK

MULTI-ZONE HEATING SYSTEM

PRESSURE RELIEF VALYE
PIPE TO DAAIN

AIRX-TANK

EXISTING OPEN
CXPANSION TANK

BOILER
BOILER i
PRESSURE REGULATOR

RELIEF YALVE
AND CHECK VALVE

TEMPERATURE
& PRESSURE GAUGE

BDILER PUMP

CHECK
OATE VALVE: L vaLves

QPEN T0 PURGE - P SO
GATE VALVE:
CLOSE TO PURGE F

- CITY WATER DRAIN VALVE: OPEN WHEN {,/ \ svﬁgm
““ BALANCING VALVE PURGING OR TO DRAIN SYSTER /

/T hbinimam 17)

/ RETURN LINE
HYDRONIC SYSTEM FOR MULTY{-ZONE SPACE HEATING

ZOKE VALVES

TOSYSTEM L
VENT KIGH FOINTS

HYDRONIC SYSTEM FOR MULTI-ZONE SPACE HEATING

WITH ZONE PUMPS
Sizes 1334001 Sizes 1334001
HEAT PLIMP SYSTEM MULTIPLE BOILER PIPING DIAGRAM
T Bystemn i, Select propar sine boller
-ll. Uee 120°F bolley outlat
% tenpycaesrs lo determing 10
‘:dl" bollar flow. (uouadly so¥F 4T) ] SYATEM
5. Dulec: proper pipe s1ee ; 1
briwaen boller & muls NY i
4. ON BIETE-4p, dei balancing [ ‘ TIONAL BYPASS
szt el ¥R e O O % & VOB EXCESSIVE
L Tr— i B o, 2 Bail L—Nu‘s Haitag "; PUKP CAPACITY
Mhlﬂrm M | PROM
Rkt Fender YR parnk b - 5 SYSTEM
Qe Butercing db O Mool (Biackdsat) REVERSE RETURN, THE PROPER METHOD
Veve  valva OF MANIFOLOING MULTIPLE BOSLER HOOK-
UPS TO ASSURE BALANCED FLOW THROUGH
EACH BOILER. VALVES ON SUPPLY AND
Cley Wares gg:‘&f;ﬂ A.\sa:ﬁgﬁfggg TO IS0LATE ANY
) S et '
{ BOILER PIPING SCHEMATIC FOR REVERSE RETURN
reom spem CALIFORNIA HEAT PUMP SYSTEMS MULTIPLE BOILER HOOK.UP

8
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PIPING - DOMESTIC HOT WATER FOR RAYPAK UNI-TEMP 80 HOT WATER
BOILERS SYSTEMS

GENERAL INLINE PUMP AND PIPING -
SPECIFICATIONS 3. Theminimum economical pipe sizing and pump or

pumps are selected for each model boiler.

in order o simpiify pump selaction use the tollowing 4. Wehave assumedthe boller andtankto be placed

table: i . .
1. Flow rates are based on water hardness. (Soft 0- five feel apart and Ihe equivalent length of pipe,
4 G/G, Medium 5-15 G/G, Hard 16+ G/G). valves and fittings in the system are:

11/4" - 65 2"- 75

2. Maximumflow rates are limitedto 22 GPM pertube 1iet-700 21/2"-80

forallunits except 183-403 where maximum GPM

is 11 GPM per tube. 5. Ifboileris more than 2 stories above tank, consult
factory.
PUMP AND PIPING SPECIFICATIONS
W PP Cize [TTLEYSHEAD LOGE PUMP SEE
TER HARDNESS i
&m

11 REERHARE i | ¢
F3 3 Z o 5 g E g % g g
133|133 | 4 |10 | 15 |20 [1-1/4[1-174|1-174] 17.00{17.00| 17.00|B 110 1732 131 1BHP |8 112 13HP
183 [ 183 2 [ 15( 26|40 {1-1/2|1-1/2]1- /2] 2.90 {11.00{ (7.50{8 110 W12HP |8 120 6HP  [B 134 13HP
ze3lzea) 2 §2v a2 ] |rwzfr2(1-1za) 5.00 |11,00]17.008 110 wzHP _ |B 120 1/6HP B 131 13HP
334 | 334§ 2 [ 27|30 |61 a2z 2 5.00 10,60} 11.0018 110 11ZHP B 120 1/6HP § 131 1/3HP
404 404 ) 2 |32)|65188) 2 | 2 | 2 {240 7.00{10.00{B 110412HP |B1201/6HP  |B 131 v3AHP
514 514 2 |52 |52]83] 2 2 12:1/2] 7.50 | 7.0 | 11,0018 120 1/8HP B 120 1/0HP B 131 V3HP
Goa[Bz4f 2 |B1[51[80| 2 | 2 [21/2] B.00 | 6.00 [ 11.25 |B 120 176 nr'—rm—tr‘—r—- I 131 1/3H
7a¢ {724 | 2 {so|sajve| 2 | 2 iz-ia 825 | 8.2511.50[81201/HP  [B1201/8HP  |B 131 13HP
824 p24| 2 |62 187 (78] 2 | 2 §2-1/2011.00{12.75/ 1175|8420 184P___ |B 133 vaHp |8 131 1309
062 | 826 | 2 | 70 | 79 |00° [2-1/2[2-172|3-1/2| 0.00 | 11.80] 18.20 |B 121 1/4HP |8 133 13HP  |B 133 374HP
1125[1083| 2 | 75 | 80" |BO"|2-1/2|2-1/2]2-1/2] 12.50] 16.50| 20.20|B 131 vaHP  |B 132 W/2HP  |B 133 2akp
1223111781 2 %g__g%;_ 80*|2.1/2]2-1/2]{2-1/2] 17.50| 2D0.70| 20, 70 [R 1 1/ZHP B 133 3/4HP
1336[1287{ 2 [0~ |2-172|2-172|2-1/2| 17.75[ 21.30 %55!3 132 TZHP 133 AAHP
1468)1414| 2 | 88 |00* |00 [2-172|2-1/2{2-1/2[ 18.00{ 22.00| 22.00 [B 132 w2HP (B 133 3/4HP  {B 133 AuHP
1631115711 2 | B7 {00" 00" }2.4/2]2.1/2|2.4/2] 18,251 22 201 22,20 |B 132 $/24P B 133 3sHP B 133 34HP
1B26(1768) 2 | 68 | BE | 88 |2-1/2]2-1/2|2-1/2] 1B.50 ] 22.50) 22.50 |8 132 t/zHP  |B 133 3/4HP  |B 133 3/4HP
2100 & 2 |1G0j1e0l180) a 3 a4 20.00( 20.00| 20.00 [D 3008 S.2"1HP |B 3006 52™MHP |B 4008 5.9°2HP
2500] - ) 2 |1nafiesfieal 8 | 3 | 8 {20.00]20.00)20.00 (B 008 5.9°9HP |B 4006 59°2HP |B 4008 5.97Hp
3601] - | 2 |206({200j200f 3 | 3 | & {a0.00|a0.00]30.00]8 4006 6.6°2HP |B 40 oe"'a'.g-z: e~ Bl
3500] - | 2 {200f200j200] 3 | a | 3 |30.00]30.00]20.00|B 4006 5.8"2HP |B 4008 5.9°24P |8 4008 5.5°0HP
aont] . | 2 {so0f200)206] 3 | 3 | 3 |3000{30.00] 300018 ¢ana 5 6°2HP |B 4006 5.6°241P |8 4006 5.672HP

“GPM Flow rales limited by maximum acceplable velochy through neat exchanges twbes. May bs Incroased by 10%
for tlobed hesing Bystoms. Progsute 0rop would increass 21%. Singks pass haat exchargers are lo be used only
whan flow rates axcend ths allowab’s for two pass.

“ B
e~
B xev ==
i, e
N\, PP LICATICH OH FRE
nOELs TRI THRY 263 ‘é EE‘I’:
R A 2100 THARU 4001%
= COTIONA. O MDDELS s
Vi T34 THRU 1928 A waon
LPA I
COCK \
RECRCULATION - RECIACULATION PUMNP ﬁ]’ BALL VALVE
gy OIWERS )
m AATE VALVE
sz
VARIGUS MODEL S, DIAGRAM - PIPING; UNI-TEMP G0 ,{&J‘ CHECK VR VE
i L PRCKAGE $VSTEM “A" UERTICAL
LT
aoa.&nmolmﬂm GURRRNTEED BOT DRAW WITHOUT e
EERBEIAE, TEMPLRATURE DROP, USING RAYPAX BRILERS,
TAXKS, SIZING TRBLES RNO HODK-UP DATA.
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TYPEN

Typa N boilers provide instant hot water withouta  Type N boiler should not be used on apartments and hotels
tank, Forusewhere scalingis prevalant and where hot water with less than 20 units, nor should the boiler be sized smaller
demand isfairly constant throughout the day. Examplesare:

than a 624. 4
apartments, hotels, motels and industrial applications. The 1

SYSTEM SUPPLY (QUTLET] —. FRESIURE RELIEF VALVE

PPE 10 DRAIN
2" MINTMUM PIPE S1ZE

PLD TR
FGR MUNIVLM OF 20 FT - wort waren rrey Right Hand - N Boder —
Fuyvp -
\._\‘ / STV RATEA ™ 'qu
~ R
L -

I

~

e 4 | laftHand- NBoter ﬁ
] a

TOP View 4 e eeprepT—
e BAAORO RECRCULA Mo L B3 1 SR TAGS 1T R DAY ALEYY
G:;E ‘1;‘1"‘1&::5! !- I RN MU :i:-::'::*-\’smlﬂ! >‘ﬂ:ﬂ'\ '&":" - ___‘___._‘_____H__m__.____x_"_":”“m“
CHECK VALVE (By OTHENS)
RECIRCULATING PuMp 8Y OTHERS)
DUAL NMODELS 334-1826
NOTES: 1. Estimata total length of supply and return balancing vaives on each return line.
loop. Refer to table. 3. First fixture an supply line must be a minimum
2. If multiple loops are used: _ of 20 feat from the heater.
(A) Use multiple pumps and size return pipas 4. Supply line size must be 2* minimum. if not
according to labla:. or _ ) possible, add a tank betwesn heater and first
(B) Use ona larger recirculating pump with fixture.
~HECIACULATING PUMP
/ {BY OTHERS)
/ ~GATE vALVE 1 14" MINRAUM PIPE SZE .
(BY OTHMERS] !Kua}l_cl%!.llmni T'WGMHLV(
| /e il - = i
] =
SYS1EM SUPPLY IOUTLET)

i‘ ti: il

/ . | | 3
G
5" MINIMUM PIPE SIZE / BVALVE - g E 7

SN MR

GCW.SUFFLY {INLET)

nezesde
YOP VIEW

e
RECULATOR

1 OPE RATING
orrad CAS Vay

LIL) Vi
- YALVE
PHESSURE RELIEF VALVE ‘T&;ﬁfﬁé‘;ﬁ“wm,w (IR1 ONLY)
) LN RECHELE M A VENT TO QUTSIDE
ELOW DRTON

L HLET
STANDARD Ob RATHG COMTROULLE

IRIAND FM-FACTORY MUTUAL-PIPING SCHEMATIC
TYPE R boilers provide both 140°F and 180°F tem-  MINIMUM INPUT ADJUSTMENT

TYPE N MODELS 2100-4001

perature R Models Type H, N, R & W have minimum input
180 SUPPLY P ratings as specified on their individual rating plates.

140° SUPPLY 5,

Away I RTRG VALVE
JBY OTHERS)

INTEd a1 ngan
SOVATED PUtth
HooiLe

”
18ETP RECIAC.
{7 D,

—— oL 0 waTdn mane up miLer.

BuAS PLERLIED BV OTHARS R, S .
BADNTE PP (Cortiomen Fiowd i inarallad Kt oa
o YIS 5] and ZIDB A0, Intergel pump

‘hnwh-rlbiilm: fwescar un Modahy 1341262

DUAL TEMP PACKAGE SYSTEM a
ADRIST BOLER _— .
MODULATBES VALVE(5) Minimum input controllers have besnpra-set atthe factory. e
mmmn&% Consult with factory representatives if a minimum input

problem should accur,
RESTAURANT-PAK TYPE R BOILERMODELS 334-1125
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CONTROLS -GENERAL
ECONOMASTERCONTROLS

The Raytemp Economasteris an electricflue sen-
sor that measures actual residual heat rather than
simply a timing device that many bollers offer. The
design also allows changes in sel point of heater
without necessitating readjustment of the Economas-
ter. All components may be factory installed, withthe
exceptionof anoperating aquastat, whichis easilyfield
installed. i
ic satisfled. | ; I T

Withthe energy conserving Economaster installed
however, a flue sensor allows the boiler pump to
continue running only until att usable heat from the
combustion chamber is absorbed and stored in the
system. The pump then shuls off untilthe next callfor
heat is received from the aquastat.

ELECTRONIC IGNITION

The intermittent ignition device conserves energy
by automatically extinguishing the pilot when desired
temnperature is reached. When additional heat is
needed, the pilot re-ignites glectrically, eliminating the
fuel costs of maintaining a constant pilot. To assure
safeoperation,the gas valve cannotopen untilthe pilot
relights and is confirmed.

cl'd ETPERSSFEETE 0L

Model wioutlockout | with Iockoull
133A-404 Natural Gas |Optional Optional
133A-404 Propane N/A N/A
514-1826 Natural Gas |Standard Optional
514-1826 Propang N/A Standard
2100-4001 Natural Gas|N/A Standard
2100-4001 Propane  |N/A Standard
OPERATINGCONTROLS

Sizes 133-1826, modelswith mechanical modulat-
ing controls have one or more Honeywell V5155-A
Modusnap valves. These valves are furnished in
additionto the main electric gas valve. Their purpose
Isto adjust thefiring rate 1o meetthe required load. The
modulator will throtile the boiler inputto pravent costly
fuel consumiption, as compared to an on-off cycling
boiler. The valve hasaremote capillary bulb immersed
in a well al the header outlet 1o maintain a constant
outlet temperature. When multiple valves are fur-
nished, they can be staged to give greater flexibility of
control. Consult the dial setting 1ag attached to the
control for your desired temperature.

Sizes 2100-4001 areequipped witha single motor-
ized modulating valve, which is controlled by a tem-
perature controllerthat offers full modulationupto 20%
ofinput BTU.

MODULATING VALVE CHART - V5155A ___
TEMPERATURE
DIAL POSITION W R H
B5 | 150 | 95-120
105_1 1581110135
120 | 165 1125-150
135_| 173 | 140-165
150 | 180 | 165-180
1651 188 [170-195
180 | 195 | 186-210
195 | 203__| 200-225
210 | 210__| 215-240

HDG}-JG‘JQH-&-QJM—A

5

W W A

_q_
aeag, A

it
e

IGNITION MODULE
ELECTRONIC SAFETY

=

SET TEMP
DESIRED BY
TURNING
] THIS DIAL

MoD VALVE 8
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LIMITCONTROLS
HIGHLIMIT

If your boileris equipped with a manualreset High
Limit, push the reset button and set the limit(s) to 30°
F-40° F above operating temperature.

FLOWSWITCH

Dual purpose control shuts off boiler in case of
pumpfailure orlow water condition and is strongly rec-
ommended. Mount at boiler inlet and wire in series to
the main gas valve. Standard onall models except 133.
NOTE: Flow switch will not operate if flow isless than
12 GPM.

100% PILOT SAFETY

All standard bollers. above 400 MBH input emiploy
electronic devices, which close the main gas valve
within 8/10 of a second whenaver the pilot flame is

interrupted. Pilot flame is automatically lit when the
device is powered. Unit performs its own safety check
and opens the main valve only after the pilot is proven
fo be lit.

LOW WATER CUT OFF

The low water cut off automatically shuts down
burner whenever water level drops below probe. 90
second time delay prevents premature lockout due to
temporary conditions such as power failure or air
pockets. Fiush floattype devices atbeginningofeach
heating seasons.

HIGH AND LOW GAS PRESSURE SWITCHES

These switches sense either high or low gas pres-
sures and automatically shut downburners if abnormal
pressures exist.

MANUAL RESET HIGH LIMIT FLOW SWITCH FLOW SWITCH CUTTING DIA.
DIfLow e
v
.

e
-
_

I
21416
Z28/16"

145/18% —

.
‘\\\2\\

*
=

Ls

3" Pige Tee

A" Pipe Tew

2" Pipa Tee

1% Plpe Tea

14" Pips Tea
All Rear Mounted Pumps

ELECTRONIC SAFETY CONTROL

LOW WATER CUTOFF

GAS PRESSURE SWITCH

MODULATING VALVE
n
8§ 5
L)
- |
12
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INTERMITTENT IGNITION PILOT (AUTOMATIC
GAS VALVES)

Close all gas valves. Turn off electric power sup-
ply. Wait5 minutes.

Open manual pilot vaive. Turn on electric
power. Pilot is automatically lighted.

Open main gas valve.

Set temperature controls to desired temperature.

Close all manual gas valves. Turn off electric
power. :

INTERMITTENT IGNITION PILOT (CR & IRI UNITS)

1.

Close all gas valves. Turn off electric power
supply. Wait 5 minutes.

2. Open manual pilot valve. Turn on electric power.
Push and release electric control reset button
(Center of control cover). Pilot is automatically
lighted.

3. Open main gas valve.

4. Settemperature conirols to desired temperature.
Close all manual gas valves. Turn off electric

power.

FLAME SAFE 1ID MODULE

AFTER START-UP

CHECKOUT

1:

91

Turn on pilot gas supply, light pilot, and check
pilot tubing connections for leakage. With main
burner in operation, paint tubing connections
with a rich soap and water solution. Bubbles
indicate a gas leak.

Adjust pilot to obtain a normal flame enveloping

3/8 to 1/2 inch [9.5 to 12.5 mm] of the thermo

couple or generator tip.

Place system in operation, and-

a. Check for satisfactory ignition of main
burner.

h. Make certin the pilot stat "Hold In", and
that shutdown occurs with in 2-1/2 minutes
after the pilot flame is extinguished.

¢. Observe opertion for at least three cycles
to be sure the system is functioning nor-
mally.

EIEEessbuE e 0L
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B2atBckbie

INTERMITTENT PILOT SYSTEM CHECKOUT

1. Turn on power to the ignition systems and turn
gas supply off.

2. Check ignition module as follows:

a. Set the thermostat or controller above
room temperature o call for heat.

b. Watch for continuous spark at the pilot
burner.

c. Time the spark operation. Time must be

_ within the lockout timing period {15 or 80
seconds).

d. Tum thermostat down to end call for heat
and wait 80 seconds on lockout models
before begining step 3.

3. Turn on gas supply.

4. Set thermostat or controlier above room temp-
erature to call for heat.

A, Systems should start as follows:

a. Spark will turn on and pilot gas valve will
open at once. Pilot burner should ignite
after gas reaches the pilot burner.

b. Spark ignition should cut off when pilot
flame is established.

¢. Main gas valve should open and main
hurner should ignite after gas reaches the
burner port.

HLI44T89 TNbd:40Md 637:88 2182-91-910



START-UP
STANDING PILOT

1. Depress the main gas control knob and turn
clockwise /A to "OFF" position. Wait 5
minutes.

2. Turn main gas control knob counter-clockwise
X~ to "ON" position.

3. Depress the main gas control knab, and light
pilot.

4. Keep the main gas control knob depressed
for 60 seconds, or until pilot remains fit.

5. Turn main gas control knob counter-clockwise
> to "ON" and set thermostat to desired
temperature.

6. If pilotis extinguished, repeat above procedure.

Turn main gas control knob clockwise —to
"OFF".

INTERMITTENT IGNITION PILOT
(MANUAL GAS VALVES)

1. Turn main gas control knob clockwise -~ to

"OFF" position and turn off electric
power supply. Wait 5 minutes.

(®
S
<&

2. Turm main gas control knob counter-clockwise

#7 to "ON" pasition. (®>
g 5P
<&

3. Turn on electric power.
Set temperature control
to desired temperature.
3. Piletis automatically lighted.

TQ SHUT DOWN:
Turn main gas control knob to "OFF” position,
turn off electric power.

St

d S HEEsShUE 1601
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GENERAL
ELECTRICAL CONNECTIONS

The boiler is normally wired for 120 Voits. The
voltage is indicated on the tie-in Jeads. Consult the
wiring diagram shipped withthe boiler inthe instruction
packet. The"TH" leads are forremote tank thermostat
connection. 24 Volts are supplied to 1his connection
through the boiler transformer. DO NOT attach line
voltage to the "TH" leads on sizes 133A-1826. Before

START-UP PROCEDURES

starting boiler check to insure proper voltage to boiler
and pump.

Boiler mustbe electrically groundedinaccordance
with National Electrical Code ANSI/NFPA No 70.
NOTES:

1. Field installed ground to inside of junction box.

2. [Ifanyofthe originalwire as supplied with the boiler
must be replaced, it must be replaced with 105°C
wire or its equivalent.

GENERALLOCATION OF CONTROLS

T&P GAUGE ]l
INLE T ammeemrreee="""

‘\X

SEDIMENT
TRAP
(BY OTHERS)

BEFORESTART-UP

Safe lighting and other performance criteria were
met with the gas manifold and control assembly pro-
vidad on the boiler when the boiler underwent tests
specified in ANSI-Z21.13a 1983 Standard.

HI-LIMIT

GENERAL
Before lighting up a new installation, water should
be flowing through the hoiler.

CAUTION:

Liquified petroleum gas is heavier than air and
sinks to the ground. Exercise extreme care in lighting
boiler in confined areas.

FILLING SYSTEM-HEATING BOILERS

Fillsystemwithwater. Purge allairfromthe system
using purge valve sequence. Aftersystemis purged of
air, lower syslem pressure. Open valves for normal
system operation, fill sysitem through feed pressure
regulator to minimum 12 PS1. Manually open air vent
on the compression tank until water appears, then
close vent.

13
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MODULATING
GAS VALVE

|

—'* , Tt MAIN GAS VALVE

REGULATCR

MANUAL GAS VALVE

ETHYLENE GLYCOL SYSTEMS -
HEATINGBOILERS

Fill through filler opening on the top on the Air-X-
Tank to solution desired. Always maintain solution
level in sight glass.

INITIAL START-UP - PUMP AND MOTOR

Many pumps are now direct drive. They have no
coupler or bearing assembly. These pumps do not
require lubrication. Others require SAE-30 non-deter-
gent oil to lubricate both the motor and the bearing
assembly.

Clean dust and lint from pump and motor. Check
pump coupler and tighten if necessary,

Flush system before putting into operation to as-
sure that foreign material does not damage pump
seals,

CAUTION:

A. Pump must be off to check oil in bearing assem-
bly.

B. Do not run pump without water in system.

HLI44THS NP W04 ©21:88 2182-91-9Md
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1. Check through wiring. Use a metarto check - et

INTERMITITENT PILOT SYSTEM CHECK-OUT PROCEDURE {(RABS0)

SCHEMATK: OF THE RABBOF BYENUSEVANSANEN A
s A:}—— ——
_ :

AN QS
VALVER, OR
D 5T,

SECOMD ETAGE
1K1 @_ OR VALVE{S) (F ?
| WreRURTED
DNTION A

O 4

A
A

- | A
TORANG ° NITWORK
%—t—{a) S
VASTER
(=]
_'l.- L WIRE JUMPER 1K-LOADRELAY POWER L L2 won
PLOT Linig H-FLAME RELAY SUPPLY I‘ l

A FROVIDE DISCONHECT MEANS AND OVERLOAD PROTECTION AS REQUIRED,

A RADEOF IS POWERED AT TEAMINAL 8 ONLY. WHEN REPLACING ANGTHER MODEL LEAVE THEHOTLINE (LY)
CONNECTED TO TERMINAL 1 EVEN THOUGH IT ISHT MECESSARY FON OPERATION.

MAY USE LINE OR LOW VOLTAGE CONTROLLER, F LINE VOLTAGE CONTROLLER 1S USED, COMMEGT [T BETWEEN THE
LIIT CONTROL AND TERMINAL 6. JUMPER T-T.

A FOR MTERMTTENT IGMTION, CONNEGT TO TERMINAL 2,

A OPENING OF A LIWIT GONTROL, ORL LINE VO TAGE CONTROLLER NTERRUPTS ALL POWER TO THE CONTROL.
ETWORK,

NCLUDGNG THE ELECTRONIC N
ALL WG MUST BE NEC CLASS 1
SOME AMITHORIMES HAVING JURISOICTION PROHIBIT THE WIRING OF ANY LIMIT OR CPERATHG CONTACTS ®4 SERIES
VAITH THE MAIN FUEL VALVE).
Y
L {
166148
Wi CONNECTOR
BUPPUED
WITH wi38) b \@
BLACK
BLAGK FLAME
CAUTION FED cu_rEng'-E::gK
Use utmostcare while lesting the RABS0F: line voltage FED

c¢an be present on most terminals when power is on.

198148 METER CONNEGTOR PLUG 1S NOT AVAILELE-

@ PRAZ30
PRELIMINARY CHECKS Wi

Betore placing the systemin operation complete /| | o .
the fﬁ!ldwmgpreﬁminary checks: e "'@

G
 the continuity of all circuits. § \O

2. Checkflame detectorinstallation.

3. Checkbumeradjustments. CONNECTING METER TO READ FLAME CUR-

4. Purge gas piping thoroughly. RENT

5. Reset the safaty switch by pu_shlng in and then ; FLAME CURRENT CHECK

_ releasingthe green safety switch button, The flame current check is the best indicator of
6. [fthe systern has a standing pllot, make sure

properilame detector application. The chack should be
done at the time of Installation, at any time service is
doneonthe system, andatleastonce a month, ormore
CHECKOUT HEQ':-"R_ED often, whilethe systemis inoperation. This willprevent
Before instaliation is complete, all checkout tests shutdowns due to poor flame signal.
indicated below must be satisfactorily accomplished: Thetestis done by connectinga W136 (or equiva-
FLAME CURRENT CHECK (all installations). lent) micrometer in series with the flame detector and
PILOT TURNDOWN TEST (all installations that reading the flame signal while the burner is operating.
require proof of pilot before mainfuel vaive Is opel:led). Insert a 196146 Meter Connector Plug, wired color-
SAFg SH UTDOWN CHECKS—FIame failure, to-colorto the W136 leadwires, into the test jack onthe
power failure, limit action (all Installations).

RABS0F. This automaticall ts the micrometer in
HOT REFRACTORY HOLD-IN (photocellapplica- series with the flame detecto}:-.pu
tions only),

that the pilot fink is removed and the pifot is fit. p

16
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it a meter connector plug is not available, discon-
nect the flame detector lead from the F terminal; then
connectthis leadtothe BLACK lead of the micrometer,

and connect the RED lead of the micrometer io the F

terminal.

When reading the flame current, ensure that the
following criteria are met:

1. The flare current must be steady; meter
should not vary more than a needle width.

2. Thetlame current mustbe at least 2 microamperes
for a rectification type detector such as is used
withthe RA890F. The normal operating range will
be 2-5 microamperes.

IN A STEADY READING OF AT LEAST MINIMUM
STARENGTH CANNOT BE OBTAINED, ONE OR
MORE OF THE FOLLOWING CONDITIONS MAY
EXIST:
¢ Improper supply voltage.
° Defective flame detector wiring, including-
- open circuits
- short circuits.
- high resistance shorts caused by moisture,
- accumulateddirt, oranimproper choice of detec-
tor leadwire for the particular installation.
° Improper application of a flame rod, including-
-insufficient ground area.
- poor location of flame rod in flame.
- excessive heat on flame rod insulator (greater
than 600° F [316° C],
-ignitioninterference.
? Defective sensor.

PILOTTURNDOWN TEST
CAUTION

The pilot turndown test should be performed only
by qualified persannel, and the instructions should be
followed carefully.

On systemns that prove a pilot before the mainfuel
valve can be opened, perform a pilol turndown test to
prove that the main burner can be lighted by the
smallest pilot that will hold in the flame relay. A flame
currentcheck shouldbe performed before andafterthe
pilot turndown test,

1. Openthe main power swilch.

2. Shut off the fuel supply to the main burner only be
closing the manual main burner shutoff cock. Do
not shut off the fuel supply 1o the pilot vaive.

3. Restore powerto the relay.

4. Start system by raising the sei point of the control
ler (or pressing the startbutton). The pilotwill light
and pull in the flame relay.

5. Reduce the size of the pilot flame to the turndown
condition by slowly closing the manual valve onthe
pilot gas line. At the turndown condition, the pilot
willbe small enoughto justbarely hoid inthe flame
relay {2K).

81°d STEEsshuE e 0L

2SSt

a. Turn down the pilot until relay 2K drops out.

b. Turn the pilot back up slowly just until relay

2K pulls back in.

c. Again turn the pilot down slightly, but not
enough so the relay drops out. If the relay
drops out again, simply turn the pilot up and
try again. The closer the pilot is 1o the
dropout condition, the more conclusive the
test will be.

6. Check that the pilot is lit and relay 2K is pulled

n,

7. Openthe manual burner shutoff cock. Main
flame should light smoothly within 1 second.

It the burner does not light within 1 second,

close the shutoff cock and shul off power to

the relay. Proceed to step 9.

8. !tthe burner lights, repeat step 7 two or
three limes 1o verity smooth lightoff.
9. If the lightoff is unsatisfactory, readjust the
flame detector lo require a larger pilot flame
to hold in the flame relay. This usually requires—
a. resighting an ultraviolet or photocell type
detector farther out on the axis of a pilot
flame, or

b. adjusting a flame rod detector so that a

larger minimum pilot is required.

CAUTION

If the pilot needs o be adjusted and rechecked,
allow & minutes for the purge of unburned gases in the
combustion area before proceeding to the next step.
10. Repeat the entire turndown test until the flame is

established promptly in step 7.

11. Turn the pilot up to full flarme at the completion of
the test. A flame current check should be
performed before leaving the job.

SAFE SHUTDOWN CHECKS LIMIT ACTION

With the burner operating, lower the high limit
setting to simulate an overheated boiler. Normal shut-
down should occur. Restore the normal limit setting,
andthe burner should restart.

Theuse of manual reset limils is desirable with the
RAB9OF to preventihe system from cycling off the high
limit and to insure that the condition which causes the
limit action is detected as soon as possible.

FLAME FAILURE

With the burner operating, close the manual fuel
valves 1o simulate a flame failure. System should lock
out in safety switch timing (15 or 30 sec). After the
safety swilch has cooled, open the manual valves and
resetthe safety switch, and the bumer should restart.

17
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INSPECTION PROCEDURES

BURNERS

Clean main burners and air louvers of dust, lintand
debris. Keap boiler area clear and free from com-
bustibles and flammable fiquids. Do not obstruct the
low of combustion and ventilating air. Make visual
check of burner and pilot flame. Yellow flame indicates
clogging of air openings. Lifting or blowing flame indi-
cates high gas pressure. Low flame indicates low gas
pressure.

NOTE: Modulating bumer flame varies in haight from
approximately 1/4" at low fire to approximately 4" in
high fire.

ELECTRONIC IGNITION TYPE PILOT

PILOT FLAME SHOULD ENGULF THERMO-
COUPLE

PILOT WITH
BURNER FLAME

CONTROLS

Check all controls to see that they are operational.
To check slectronic safety, turn off main burner. Ob-
serve pilot bumer when shutting off pilot gas. Ignition
spark should go on. Main gas valive will also drop out.

High Limit Switch - to check high limit switch, turn
dial setting down to a point slightly below the tempera-
ture of the water leaving the heater. The reset button
should snap out and the burner should shut off. Reset
dial to 190°F, and push reset bution. Burner should
fight.

| dy 1 O 18 2 S

il 3l Ll

MAIN BURNER FLAME

NORMAL INSPECTION PROCEDURES

First and third manth atter initial start up and then
on an annual basis. If problems are found, refer to
Trouble Shooting Guide for additional directions.

1. Remove top of heater and inspect heat exchanger
for soot and examine venting system.

2. Remove rear header and inspect for scale depos
its.

3. Inspect pilot and main buner flame and firing rate.

“4. Inspect and operate all controls and gas valve,

*S. Visually inspact system for water leaks.

6. a. Oil pump motor and bearing assembly, if oil

cups are provided.

b, Disconnect pump from header and check
condition of pump impeller. Check condition of
bearing by attempting to move impeller from
side to side. Replace any parts showing wear,

€.1 Check pump coupler for wear and vibration.

(7. Check flow switch paddie.

8. Cleanroom airintake openings to assure adequate
flow of combustion and ventilation air.

9. Keep boiler area clear and free from combustible
materials, gasoline, and other flammable vapors
and liquids.

*Shouldbe checked monthly. (Takes approximately 15
minutes).

18
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Troubleshooting

( ELECTRICAL

Intermiittent Ignition Device (11D} Check-Out Pracedure
For Service Technlcians

Start boller. I

¥ pilot lights but 11 pitot burner lights Model 86-H thiot busrint 1f system operates
main burnar cycles. but main burness do not muy ba resst by d t lighe: eriatically.
! l Linterrupan 288 Not lights
Poor ground Check for mpark Check for (s} lopte
connsction. st pilot fgnition wire, (b} poor
T Check for power to ground conngetion,
| 1 26V AC input at 11D {c) flama coverege of
I spark ttays on while H spark goss out and both spark and ground
piot is an: pilat stays on: L slectrodes, and {d)
l _I dampneis 3t slectrodss
Check for {a) loote Check voltage st MV- nzv: 1 po 25V
ignition wire, (b} paar MV/PV tarminals.
ground connection, end Should be: I I
{c} flame covsrage of
25V AC Check fusa Chach transformer
SR e i in 1D output for 265V AC
|

[ I 1 | r—-—J—-I
I voltaga within|  [1f voltags not within Check for 178"
# okay, roplace 11D spacifications: spotifications: P I 1F ng 25V: I I 1 26V }
Fepraca maln gas valvq !Rerﬂwe np I Replace Problem in

If spatk TE—— | transformer timit circuin
Check {s) gas Replace spark wire
supply, {b) pilot and chack for 1/8
burker orifice spark te ground
for insacts, and
e} stattroda
dampaens T s
to ipark ta
ground: round.
Check voltage
bt: w»l\wmu Check spark| | Replace
terminsls electrods, 1D
should be replacs if
26V AC nacessary

-
| —1

H valtage within 1t voltaga not within
spocifications: wpacifieation:.

WARNING
HIGH VOLTAGE
For Qualified Technicians ONLY

[ =2k 1 R st e e - Y S O S S
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MECHANICAL
PROBLEM

When boiler is turned on nothing
happeans.,

Thermostat in "ON" position causes
relay and pump to operate, but boiler
doaes not fire.

Continuous shut down of manual resat
High Limit.

Sooting

CAUTION-Soot may be combustible.
Woat down and exercise caution when
claaning.

Continuous shut down of low water
cutoff or flow switch.

Low flame.

Outer jacket very hat (biistered paint),

12°d | TPBBSSEEETE H0L

POSSIBLE CAUSE CORRECTIVEACTION

Plotisnot B ... s mimmmmneesons Light pilot.

No powartothe boiler........................ Chack tha circuit breaker, outdoor con-
trofler, stc., upstream of boiler.

Bodiransiomar. .. ... i If power to Leads L1 and L2 of trans-
formar, but no power on 24y side, re-
place,

Inoperativatharmostat...................... Jumper thermostat, replace with new if

boiler firas,
If pawar to toggle switch, but not through
switch, raplace.

Inoperativerelay......................__ f powar to relay, but not operating, re-
place.

"A"valveclosed.............ooeeeeno Open "A" valve.

Plugged blsed fine on gas valve or .

gaspressureregulator....................... Loosen blesd line and clean.

Brokenpumpcoupler........................ Replace coupler. Inspact bearing as-

Shutdown on low water cutoff,
causadby air........ceeceesieeeeeiierenn

...........................

Tempsrature setting too low
Lowwaterflow..............oeooveinviiii .
Interrupted pumpoperation.................
Modulating control set too high...........
Mechanical modulating control. ...

Airstarvation

...................................

reaction with copper tubes or destray
COMBUSHION. .. cvveereeciis e

tnsufficiantsystemflow......................
Low water dueto leaking....................
Airinsystom...........vovvieveess

Line strainerdirty.............................
Limein Heat Exchanger....................
GassUPPlY...c.oeerreceee e,

Insects or debris clogging............... ..
Burner intake ports low gas pressure....
Vanting or combustienair................_.
Broken refractory caused by shipping or
improparcombustion

.........................

20
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sembly, and iffrozen, lubricate or replace,

Bleed air from system.
Checkforpowaerto gasvalve. if valve has
power but will not open, check vent tube
for blockage. If clear, replace valve.

Reset High Limit td-highar temperature.
Check system water pumps.

Oil and check pump.

Resat madulator to a lower number.

... Gheck and replace if necessary.

Refer ta installation instructions ragard-
ing combustion air requirements.

Set bypass valve to prevent boiler outlet
temparature from dropping below 100° F,

Remova all sources of fumes, such as
freon, chioride, or isoiate the boilar.
Follow recormmended vent installation
instructions,

Check pumps and piping.

Inspect for leaking and repair.

Inspect for leakage and repair, Install an
autematic air vant,

Claan,

Routtubes.

Debrisingas line (pipe dope, rocks, atc. ).
Gas line too small.

Improper size gas meter,

Gas regulator adjustment,
Cleanburners,

Adjustgas pressura,

Refer to installation instructions ragard-
ing combustion air requirement,

Replace refractoty panals.
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PUMPS

FAILURE TO PUMP

1. Pump not properly primed.
2. Wrong direction of rotation.
3. Speedtoolow.

4. Total head too high.

REDUCED CAPACITY AND/ORHEAD

Air pockets or leaks in suction line.
Cloggedimpeller.

Foot valve sirainer too asmali or clogged.
Excessive suction lift...overfifteen(15)

feet.

Insufficient positive suction head (for hotwater).
Total head more than that for which pump is
intended.

7. Excessively worn impeller and wearing rings.

B0 =

;.

RAPIDWEAROF COUPLING
1. Misalignment or a bent shaft.
2. Sagging molor mounts (over-oiling).

PUMP LOSES PRIME

1. Airleaks in suction line.

2. Excessive amount of air in water.

3. Water seal in stuffing box not functioning.

4. Excessive suction lift and pump operating too
near shut-off point.

OVERLOADED DRIVING UNIT

1. Head much lower than that for which pump is
designed.

2. Speed too high or higher than that contem-
plated.

MECHANICAL TROUBLES ANDNOISE

1. Misalignment.

2. Excessive suction fift or vapor binding (hot
water).

3. Bent shaft andfor damaged bearings.

4. Suction and discharge piping not properly
supported and anchored.

J

i
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Extension Pieces (5)

RAYPAK TUBE CLEAN;NG KiT

o O o ) 0 D ¢ TN

Auger with Carboloy Tip Wire Brush

REPAIRSECTION
TUBE CLEANING PROCEDURE(TYPICAL)

Establish a regular inspection schedule, the fre-
quency depending on the local water condition and
severity of service. Do notleithetubes clog up solidly.
Clean out deposits over 1/16" in thickness.

Although the illustration shows the mechanical
cleaning procedure of a small boiler, it is typical of all
sizes. Thehoilermay be cleaned fromtheright side as
shown, without breaking pipe connections. itis prefer-
able, however, to removebothright and left headers for

21

better visibility through the tubes and 1o be sure the

residue does not get into the system.

Notethatyoudo not remove thetop panorthe heat
exchanger generally.

Afterreaming with the auger , mount the wire brush
and clean out the debris remaining in the tubes.

Another method is to remove the heat exchanger,
ream tubes and immerse heat exchanger in non-
inhibited de-scale solvent.

ce'd ETPEESSkRETE S0L
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ORIFICES

BURNERS

BURNERDRAWER REMOVAL
1. Shut off power and gas supply to the boller.
Disconnect union(s) and pilot tubing, then
loosen and remove burner hold down screws.
2 Disconnect wires at gas valve and slide burner
drawerout.

GASVALVE REMOVAL

1. Shut off gas supply 1o the boiler. Remove gas
piping to gas valve inlet.

2. Disconnect wires, pilot tubing and bleed line, if
required.

3. Turnvertical gas pipe from manifold slightly and
unscrew gas valve.

4, Reverse above procedure to re-install.

MAIN BURNER AND ORIFICE REMOVAL
1. Remove screws and burner hold down bracket.

NOTE: If the heat exchanger is sooted badly, the
burner hold down bracket and spacer can baecome
distorted from direct flame impingement and this usu-
ally necessitates replacement of these parts.

« 2, Lift bumers from slotted spacer and slide from

orifices. Clean with a wire brush.

3. Orifices usually do not need to be replaced.
To clean, run either copper wire or wood
through orifice. Do not enlarge hole. To remove
oritice, use a socket wrench and remove the
manifotd. DO NOT overtighten when reinstaling.

MECHANICAL MODULATING VALVE OPERATOR

REMOVAL

1. Shut off gas and disconnect electrical power.

2. Remove frontinspection panels.

3. Remove wedge or retaining clip holding sensing
bulb in control well. Remove bulb and capillary.

4. Loosen four (4) screws hokling modulalor to
valve body. Lift off valve body and replace. After
installing new maodulator, check gasket and tast
for gas leaks.

g2 d ETHBESSFEETE H 0L

BESHACH FRE

COMBINATION FLAME SENSOR/
{GNITOR AND PILOT BURNER

MECHANICAL MODULATING VALVE
CALIBRATION

if dial numbers do not correspond with tempera-
tures on valve tag, set valve to a known temperature.
Remove center screw and dial piate without moving
shaft. Replace dial plate so that dial plate number
matches knowntemperature.

PILOT REMOVAL AND CLEANING

1. Disconnect pilot tubing at pilol and sensorfignitor

wire. Remove screws holding pilot bracket to

burnerdrawer.

Remove pilot and bracket, clean pilot of debris,

small bugs, efc., with wire or small brush.

3. Replace pilot, pilot tubing, sensor ignition wires
and check for leaks.

r

HIGH LIMIT OR TANKSTAT REMOVAL

1. Turn off electrical power.

2. Remove frontinspection panel,

3, Remove wires to high limit and loosen screws
holding high timit to cabinet.

4. Remove wedge clip holding sensing bulb in
control well.

5. Remove high limit and install a new one.

6. Checkcontrol operation before leaving job.

HEATEXCHANGER REMOVAL

1. Shutwaler, gas and electricity off, close valves
and relieve pressure, remove relief valve.
Remove side inspection panels.

2. Remove top holding screws.

3. Remove drafl diverter, lift and remove top and
flue collector on stack type models. Remove
inspection panels.

4. Loosenbolts and disconnect flange nuts on
inlet-outlet header, loosen union (s) at gas
pipe, and slide boiler away from piping until

studs clear the heater.
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CONTROLWELL REPLACEMENT

Remove top, sensing bulb and clip. Collapse well
tube at the open and with a chisel, pushthrough into
header and remove the well through header. Insert a
new well and roll into place. If a roller is not available,
solder the well in place with silver solder.

TUBE REPLACEMENT PROCEDURE

1. Remove heat exchanger from boiler following
instructions outlined under HEAT EXCHANGER
REMOVAL above.

2. Removeinlevoutiet and return headers. Remove
V" baffle from damaged tube. -

3. Remove damagedtube by cuttingwitha hack saw
or shearing with a chisel adjacent to each tube
sheet.

4. Collapse stubendsintube shaets usingachiselor
screwdriver. DO NOT cut into tube sheet or mar
surface in tube hole in any way.

5. Insart replacement tube by inserting the end with
the most fins removed in the opening of one tube
sheet. Slide tube untilthe opposite end clears the
other tube sheet and fit the tube into the hole.

6. Insertthe tube roller into tube opening up to stop,
making certain that 1/8" of tube projects beyond
the tube sheet.

7. Attach drifl to tube roller, holding it stralght and
lavel.

Note: Use a3/8" heavy duty, reversible, electric drill or
larger. Proceedto expand tube untiltool starts to grab.
Approximately 1/2 to 1" of the tool shank witl be vis-
ible.

8. Reverse drill motor and withdraw tube roller, If
necessary wrench out by hand.

9. DONOT apply excessive torque during roliing
operation and avoid thinning any wall of the tube
beyond 0.015".

10. Use same procedure on opposite end.

11. Apply line prassure test. Re-roll if nacassary.

12. Reinstall as outlined under HEAT EXCHANGER
REASSEMBLY.

PROCEDURE FOR CLEANING FLUE GAS PAS-

SAGE-WAYS
Sootwillclogareasbehindfins and cause eventual

tube failure. Any sign of soot at base of burners or

around outer jacket indicates a need for cleaning.

1. Lift off draft hood and flue collector by removing
bolis and screws.

2. Remove "V" bafiles from heat exchanger.

3. Remove burner tray as shown on page 17.

4. Take garden hose and wash heat exchanger,
making sure soot is removed from belween fins.
(Avoid excessive water against refractory).

5. Reassemble: when boiler is fired, some steam
will form from wet refractory. This is normal.

NOTE: In extreme cases it may be necessary to
remove the heat exchanger completely for cleaning.
The simplest method is steam cleaning at a local car
wash. DO NOT WIRE BRUSH!

CAUTION:
Soot is combustible, so exercise extreme care.

)
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LIMITED PARTS WARRANTY RN - ¢
COMMERCIAL BOILERS : e BTN
. ) MODEL H . SIZES 0814 TO 4001 : ' . ; i (
MODELS N, R & W - SIZES 0133 TO 4001 BRI 244

‘ © . Raypak, Inc. {"Raypak”) warrants o the original owner that all paris of this boller which are actually manufactuted by
T Raypak will ba frea trom faliure under normal use and senvice for the specilled werriaty pariede gnd subjecttothea -
i * condiions set forth In this Wartanty. Labor charges and other costs for parts removal o relngtaliation, shipping and. © - - .
. tracsportation are nét covered by this Warranty but are the ownar's respohsiiifity, TE gty - i

. B () Yaas from date of bolier Ingtallation. This Includes only the doppr, kironde snd co8t ron watdrways. :

] . y Y trom date of bolisr nstafistion ageinet "Tharmal Bhoek™ (axchuded, howswdd, f taused by boller

= e speration at large changes mrgeing 150°F batwesn the weter temperatie st intake and boder temperaturs,
- or operating at boiler temparatures mimeingl 230°F). ) - o o7 7 s

| 16b&dl " Ona(1) Year wananty fromdate of boiler insiaation, o sightesn (18) montfis om dute of (acidry shipment based

~on Raypak's records, whichover camaa Grst: . o o L ’
BATISFACTORY PROOF OF INSTALLATION DATE, SUCH AS INSTALLER INVOIGE, (8 REOQUIRED, THIS
WARRANTY WILL BE VOID IF THE BOLER RATING PLATE IS ALTERED OR REMOVED, - :

* Thili warianty doss nct covar faliures or mafunctions resulipg frems:. 7 e ’
1. Fallure 1o properly Inetad, opsrate of maintaln the bolier In scesrdance with our priited Insinsctions provided;
|, & Abiisd, sftereiion, actident, fire, fiood and tha fke; o F w1 .
. 8 Bediment or ima bullhip, freazing, or cther ¢condidons causing lnadequate waidr circulation;
4, High velochy fiow exossding boller design rates; : ; . : :
B, Fallure of conneiied syméin devices, such as pump or controlier; : s 5 g
- #."Une of nor-tactory suihorzed socessories of other companants in canjunction with the bollar system,
7. Faifng 1o e¥rminate alr frony, of replenish watsr In, the cormaected watsr sysiem; : ,
8. Bharical conteminasion of combustion ir or usa of chermical additives fo water.

e Uider this Wirranty, Raypaitwill furnish & replacemen for any flalled parl. The (aited pant must firstba 1 g to -

s Peypakit equested, with Irshaportation. charges prepald, and ell spplicable warmnty condiions laind dnidiied. The -~ K4

o replacement part will be warranted for any the unexpired portion of the origlndl watrranty. Faypak makes owarfanyy 0
vltstsoavarph perts not ‘manufectured by i, it Raypak will apply any such warranty ss may ba provided 1o by

the patts masulsciurer.. _ T TR SR

*. Proniipily nofify the oxiginal instalier, supplying the mode! and serlal numbers of the unit, date of fsieliation and ik
- Gasdription of the problem. The instatler must then notify his Raypak distibutor ot instructions regarding the alaim, | -
i aithas [s not avalieble, contact Sarvice Mansger, Raypak, Inc., 31111 Agoura Road, Westiske Village, CA 91361
. broad (618) 389-1500. In alt cases proper suthorization must first be recelved from Raypak batord repladenint of

: gy par _

" Thisls the only warranty given by Raypak. AH othe warranties, express orimplied, including but not imited 1o the
Fnpied warranties of merohertablity and Hiness for 8 panticular purpose, Bre axchulet. Mo onais Autharized to make
' @ny other warranties on Raypek's behalfl. " T T e R
The sole romedy agalnst Raypak with reapect to delective parts shalt be as provided In thig Wamanty. s agraed
3 : “that Raypak sl have no Bablity, whether undar this Warranty, of In contract, tort, negkgence of othehwise, for any
- . epecisl, conseguentisl, or incidental damages. ) ) Do,

S —

- 3 B SIZING OF RAYPAK BOILERS/WATER HEATERS : e .
Raypak boilers should slways ba sized in atcordance with standard Raypak sizivig guides. Should clalmed incregssd perfor-
_ mance, bazad on the installstion of a flald installed heat recovery device, cause the designer and/or purchaser to modify
- the size of the Raypak squipment downwerd from Reypak’s recommendations, Raypak will accept no responsibility for
sither tha efficlency of tha combined system or its shility to generats the proper smount of hot water for the spplicatios. |

e i e e e e
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31111 AGOURA ROAD, WESTLAKE VILLAGE, CALIFORNIA 81261 (818) 889.1800
RAYPAK THERMONICE, 120 BKYWAY AVENUE, TORONTO, CANADA
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