










Pumps

Failure To Pump

1. Pump not properly primed.

2. Wrong direction of rotation.

3. Speed too low.

4. Total head too high.

Reduced Capacity And/Or Head

1. Air pockets or leaks in suction line.

2. Clogged impeller.

3. Foot valve strainer too small or clogged.

4. Excessive suction lift (over 15 ft.).

5. Insufficient positive suction head (for hot water).

6. Total head more than that for which pump is
intended.

7. Excessively worn impeller and wearing rings.

Rapid Wear Of Coupling

1. Misalignment or a bent shaft.

2. Sagging motor mounts (over-oiling).

Pump Loses Prime

1. Air leaks 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 contemplated.

Mechanical Troubles and Noise

1. Misalignment.

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

3. Bent shaft and/or damaged bearings.

4. Suction and discharge piping not properly sup-
ported and anchored.

Fig. 50: Tube Cleaning Procedure
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Service

Repair Section

Tube Cleaning Procedure

Establish a regular inspection schedule, the frequency
depending on the local water condition and severity of
service. Do not let the tubes clog up solidly. Clean out
deposits over 1/16" in thickness.

The boiler may be cleaned from the side opposite the
water connections as shown, without breaking pipe
connections. It is preferable, however, to remove both
headers for better visibility through the tubes and to be
sure the residue does not get into the system.

Note that you do not remove the top pan or the heat
exchanger generally. After reaming with the auger,
mount the wire brush and clean out the debris remain-
ing in the tubes. Another method is to remove the heat
exchanger, ream tubes and immerse heat exchanger
in noninhibited de-scale solvent.

Burner Tray Removal

1. Shut-off power and gas supply to the boiler.
Disconnect union(s) and pilot tubing, then loosen
and remove burner hold-down screws.

2. Disconnect wires at gas valve and slide burner
tray out.

Gas Valve Removal

1. Shut-off gas supply to the boiler. Remove gas pip-
ing to gas valve inlet.

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

3. Turn vertical 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.

Fig. 51: Raypak Tube Cleaning Kit

Fig. 52: Typical Burner Tray Illustrated
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2. Lift burners from slotted spacer and slide from ori-
fices. Clean with a wire brush.

3. Clean orifice(s) as necessary.

Pilot Removal and Cleaning

1. Disconnect pilot tubing at pilot and sensor/igniter
wire. Remove screws holding pilot bracket to burn-
er tray.

2. Remove pilot and bracket, clean pilot of debris,
small bugs, etc., with wire or small brush.

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

High Limit or Tankstat Removal

1. Turn off electrical power.

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

2. Remove front inspection panel.

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

4. Remove wedge clip holding sensing bulb in con-
trol well.

5. Remove high limit and install a new one.

6. Check control operation before leaving job.

Heat Exchanger Removal

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

2. Remove top holding screws.

3. Remove draft diverter, lift and remove top and flue
collector on stack type models. Remove inspec-
tion panels.

4. Loosen bolts and disconnect flange nuts on in/out
header, loosen union(s) at gas pipe, and slide boil-
er away from piping until studs clear the heater.

Fig. 53: Model 2100–4001 Boiler Illustration
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5. Remove heat exchanger corner brackets.

6. Remove combustion chamber clips at the four cor-
ners of the heat exchanger.

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

Heat Exchanger Re-Assembly

1. Heat exchanger water header O-rings should be
replaced with new ones.

2. Install in/out and return water headers and install
header retainer nuts and torque nuts evenly.

3. Install the four (4) corner clips between tube
sheets and refractory. Replace "V" baffles.

4. Install thermostat sensing bulbs in header wells
and replace bulb retaining clips.

5. Install inlet and return pipes in water headers
using pipe thread sealant.

6. Install water pressure relief valve, flow switch, and
low water cut-off devices if so equipped.

7. Open water supply and return shut-off valves. Fill
boiler and water piping system with water. Check
boiler and piping system for leaks at full line pres-
sure. Run system circulating pump for a minimum
of 1/2 hour with boiler off.

8. Shut down entire system and vent all radiation
units and high points in system piping. Check all
strainers for debris. Expansion tank water level
should be at the 1/4 mark and the balance of the
tank filled with air.

9. Install flue collector, jacket top and inspection pan-
els. Install top holding screws. Install draft diverter
and vent piping if so equipped.

10. If gas piping was disconnected, reconnect gas pip-
ing system and check for leakage using a soapy

solution.

11. Check for correct water pressure and water level
in the system. Make sure that system pump oper-
ates immediately on the call for heat. The system
is ready for operation.

12. Within two (2) days of start-up, recheck all air
vents and expansion tank levels.

Combustion Chamber Removal

To remove combustion chamber you must first remove
the heat exchanger. Unbolt metal combustion cham-
ber retainer from top and remove combustion chamber
panels individually.

Control Well Replacement

Remove top, sensing bulb and clip. Collapse well tube
at the opening with a chisel, push through 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. Remove in/out and return headers. Remove "V"
baffle from damaged tube.

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

4. Collapse stub ends in tube sheets using a chisel or
screwdriver. DO NOT cut into tube sheet or mar
surface in tube hole in any way.

5. Insert replacement tube by inserting the end with
the most fins removed in the opening of one tube

Fig. 54: Heat Exchanger

Fig. 55: Refractory Panels—Top View
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sheet. Slide tube until the opposite end clears the
other tube sheet and fit the tube into the hole.

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

7. Attach drill to tube roller, holding it straight and
level.

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

9. DO NOT apply excessive torque during rolling
operation and avoid thinning any wall of the tube
beyond 0.015".

10. Use same procedure on opposite end.

11. Apply line pressure test. Re-roll if necessary.

12. Reinstall as outlined under HEAT EXCHANGER
RE-ASSEMBLY.

Cleaning Flue Gas Passageways

Soot will clog areas behind fins 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 drafthood and flue collector by removing
bolts and screws.

2. Remove "V" baffles from heat exchanger.

3. Remove burner tray.

4. Take garden hose and wash heat exchanger, mak-
ing sure soot is removed from between fins. (Avoid
excessive water against refractory).

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

6. Correct reason for soot formation.

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.

NOTE: Use a 3/8" heavy duty, reversible, electric
drill or larger. Proceed to expand tube until tool starts
to grab. Approximately 1/2 to 1" of the tool shank will
be visible.
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REPLACEMENT PARTS

See separate parts sheet in instruction envelope.

Any part returned for replacement under standard
company warranties must be properly tagged with
Raypak return parts tag, completely filled in with the
heater serial number, model number, etc., and shipped
to Raypak freight prepaid. If determined defective by
Raypak and within warranty, the part will be returned in
kind or equal substitution, freight collect. Credit will not
be issued.

RAYPAK, INC.
2151 Eastman Avenue
Oxnard, CA 93030

NOTE: To supply the correct part it is important that
you supply the model number, serial number and
type of gas when applicable.
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Catalog Number: 1900.10I 
Effective 03/01/17  

 

LIMITED WARRANTY 
RAYTHERM - TYPES H AND WH 

Models: 0181-4001   
 
 
SCOPE 
Raypak, Inc. (Raypak) warrants to the original owner that all parts of this heater which are actually 
manufactured by Raypak will be free from defects in materials and workmanship under normal 
use and service for the specified warranty periods and subject to the conditions set forth in this 
Limited Warranty. Labor charges and other costs for parts removal or reinstallation, shipping and 
transportation are not covered by this Limited Warranty, but are the owner’s responsibility. 

 
EFFECTIVE DATE 
The Effective Date of this Limited Warranty is the date of original installation if properly 
documented; if you are not able to provide documentary proof of the date of original installation, 
the Effective Date will be the date of manufacture plus 30 days. 

 
HEAT EXCHANGER WARRANTY PERIODS 
Domestic Hot Water 
Five (5) years from Effective Date. Includes copper heat exchanger with bronze or cast iron 
waterways. 
Ten (10) years from Effective Date. Includes only cupro-nickel heat exchanger with bronze or cast 
iron waterways. 
Space Heating (Closed Loop System) 
Ten (10) years from Effective Date. Includes both cupro-nickel and copper heat exchanger with 
bronze or cast iron waterways. 
Thermal Shock Limited Warranty 
Twenty five(25) years from Effective Date against “Thermal Shock” (excluded, however, if caused 
by heater operation at large changes exceeding 150ºF between the water temperature at intake and 
heater temperature, or operating at heater temperatures exceeding 240ºF). 

 
ANY OTHER PART MANUFACTURED BY RAYPAK 
One (1) year from Effective Date. 

 
THIS LIMITED WARRANTY WILL BE VOID IF THE HEATER RATING PLATE IS ALTERED OR 
REMOVED. 

 
ADDITIONAL WARRANTY EXCLUSIONS 
This Limited Warranty does NOT cover units moved from their original installation location or 
conditions including failures or malfunctions resulting from: 

1. Failure to properly install, operate or maintain the heater in accordance with our printed 
instructions provided; 

2. Abuse, misuse, alteration, accident, fire, flood and the like; 
3. Sediment or lime build-up, freezing, or other conditions causing inadequate water 

circulation; 
4. High velocity flow exceeding heater design rates; 
5. Failure of connected systems devices, such as pump or controller; 
6. Use of non-factory authorized accessories or other components in conjunction with the 

heater system; 
7. Failing to eliminate air from, or replenish water in, the connected water system; 
8. Chemical contamination of combustion air. 



Catalog Number: 1900.10I 
Effective 03/01/17  

 
 

REPAIR OR REPLACEMENT 
At its option, Raypak will repair or replace a defective part(s) in accordance with the terms of this 
Limited Warranty, if it fails in normal use and service during its specified warranty period. The 
failed part must first be returned to Raypak if requested, with transportation charges prepaid, and 
all applicable warranty conditions found satisfied.  The repair or replacement part will be 
warranted for only the unexpired portion of the original Limited Warranty. Raypak makes no 
warranty whatsoever on parts not manufactured by it, but Raypak will apply any such warranty as 
may be provided to it by the parts manufacturer. 

 
HOW TO MAKE A WARRANTY CLAIM 
You should immediately notify the original installer, supplying the model number and serial 
numbers of the unit, date of installation and description of the problem. The installer must then 
notify his Raypak distributor for instructions regarding the claim. If either is not available please 
contact Service Manager, Raypak, Inc. 2151 Eastman Avenue, Oxnard CA 93030 or call (805) 
278-5300. In all cases proper authorization must first be received from Raypak before repair or 
replacement of any part. 

 
EXCLUSIVE WARRANTY-LIMITATION OF LIABILITY 
The Limited Warranty is the only warranty for this product and its component parts given by 
Raypak. No one is authorized to make any other warranties on Raypak’s behalf. ANY IMPLIED 
WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE, SHALL NOT EXTEND BEYOND THE APPLICABLE WARRANTY PERIODS 
SPECIFIED IN THIS LIMITED WARRANTY. RAYPAK’S SOLE LIABILITY WITH RESPECT TO 
ANY DEFECT SHALL BE AS SET FORTH IN THIS LIMITED WARRANTY. IT IS AGREED 
THAT RAYPAK SHALL HAVE NO LIABILITY WHETHER UNDER THIS LIMITED WARRANTY 
OR IN CONTRACT, TORT OR NEGLIGENCE OR OTHERWISE FOR CLAIMS FOR SPECIAL, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES (INCLUDING NO LIABILITY FOR DAMAGE 
FROM WATER LEAKAGE) WHICH ARE EXPRESSLY EXCLUDED, NOTWITHSTANDING 
ANY FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED REMEDY.  Some states do not 
allow limitations on how long an implied warranty lasts, or for the exclusion of incidental or 
consequential damages, so the above limitation or exclusion may not apply to you. 
THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO 
HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE. 
We suggest you immediately record the model and serial number and date of original installation 
and retain this Limited Warranty Certificate along with your original proof of purchase and date of 
installation/start-up in the event warranty service is needed. 

 
DO NOT RETURN THIS DOCUMENT TO RAYPAK. KEEP IT WITH YOUR HEATER OR 

BUSINESS RECORDS. 
 

Name of Owner Name of Installer 

Owners Address Telephone Number of Installer 

Date of Installation Installation Site 

Model Number Serial Number 

 
RAYPAK, INC., 2151 Eastman Avenue, Oxnard, CA 93030 • (805) 278-5300  FAX (800) 872-9725 www.raypak.com 
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SSTSTASTARSTARTSTART-START-USTART-UPSTART-UP START-UP CSTART-UP CHSTART-UP CHESTART-UP CHECSTART-UP CHECKSTART-UP CHECKLSTART-UP CHECKLISTART-UP CHECKLISSTART-UP CHECKLISTSTART-UP CHECKLIST START-UP CHECKLIST FSTART-UP CHECKLIST FOSTART-UP CHECKLIST FORSTART-UP CHECKLIST FOR START-UP CHECKLIST FOR RSTART-UP CHECKLIST FOR RASTART-UP CHECKLIST FOR RAYSTART-UP CHECKLIST FOR RAYPSTART-UP CHECKLIST FOR RAYPASTART-UP CHECKLIST FOR RAYPAKSTART-UP CHECKLIST FOR RAYPAK START-UP CHECKLIST FOR RAYPAK PSTART-UP CHECKLIST FOR RAYPAK PRSTART-UP CHECKLIST FOR RAYPAK PROSTART-UP CHECKLIST FOR RAYPAK PRODSTART-UP CHECKLIST FOR RAYPAK PRODUSTART-UP CHECKLIST FOR RAYPAK PRODUCSTART-UP CHECKLIST FOR RAYPAK PRODUCTSTART-UP CHECKLIST FOR RAYPAK PRODUCTSSTART-UP CHECKLIST FOR RAYPAK PRODUCTS START-UP CHECKLIST FOR RAYPAK PRODUCTS 
A

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
AT

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATM

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMO

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOS

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSP

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPH

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPHE

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPHER

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPHERI

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPHERIC

START-UP CHECKLIST FOR RAYPAK PRODUCTS 
ATMOSPHERIC 

 
This start-up checklist is to be completely filled out by the service technician starting up the Raypak Boiler or heater 
for the first time.  All information will be used for warranty purposes and to insure that the installation is correct.  
Additionally this form will be used to record all equipment operation functions and required settings. 
 
GAS SUPPLY DATA      CLEARANCES 
Gas Meter Size    ___________CFH  Front Clearance  ___________In. 
Gas Line Size   ___________In. NPT  Right Side Clearance ___________In. 
Length of Gas Line  ___________   Left Side Clearance ___________In. 
Low Gas Pressure Setting  ___________In. WC  Rear Clearance  ___________In. 
High Gas Pressure Setting  ___________In. WC  Overhead Clearance ___________In. 
Gas Valve Type   ___________ 
        ELECTRICAL 
        Voltage Supply/Control ___________ 
        Auto High Limit Setting ___________ 
        Manual Reset High Limit ___________ 
        Ignition Control:S8600 ____  Other____ 
VISUAL INSPECTION OF COMPONENTS   Is unit grounded ___Yes  ___No 
Wiring Harness   ___________   Temp Control Setting  ___________Deg 
Pilot Assembly   ___________     
Burner/s    ___________     
Refractory   ___________   
Remote (if applicable)  ___________   WATER SUPPLY 
        Flow Rate in GPM or Delta T_____If Avail 
VENTING       Pump Economaster setting__________Min 
Vent Size: __________ Stack Height: _______   Low Water Cutoff___________Test 
Vent Category: ______      Number of Tanks and Size ___________ 
Vent Material: ____________________________   Pressure Switch  ___________ 
Vent Termination Type: ____________________   Plumbing Size ___________Inches 
Combustion Air Openings: __________________Sq. In.  Pump Size: ______  Pump HP: __________ 
          
  
 
 
 
Model Number: _____________________________________ Serial Number: _____________________________ 
 
Job Name ____________________________________________________________________________________ 
 
Address ______________________________________________________________________________________ 
 
Physical Location of Boiler: Indoors ____ ; Outdoors ____;  Ground Level ____;  Roof ____ ;  Below Grade _____ 
 
Mechanical Contractor/Installer ___________________________________________________________________ 
 
Date and Time of Start-up ____________Print Name __________________________________________________  
 
Signature of Startup Technician____________________________________________________________________ 
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www.raypak.com 

Raypak, Inc., 2151 Eastman Avenue, Oxnard, CA 93030 (805) 278-5300 Fax (805) 278-5468
Litho in U.S.A.


