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Operating and Installation 
Instructions

Congratulations on your purchase of a new Ajax Boiler, Packaged Unfired Steam Boiler.  In this book, we 
have included installation and maintenance instructions that, if followed, will provide you with many years 
of service from your new unit.  Also included are instruction manuals for each of the controls furnished 
with the generator.  Please read them carefully.  They should be helpful in both the installation and 
service of this unit.  Keep these instructions with the unit for future reference. 

The Ajax unfired steam boiler is of rugged construction, yet of simple design.  The generator uses steam 
from a boiler to produce process, clean, or pure steam, whichever the unit is designed for.   

The unfired steam boiler construction and design provides a high quality, low maintenance and an 
extremely cost effective steam generating system.   

The heat exchanger tubes are rolled and expanded into a tube sheet.  Each unfired steam boiler is 
constructed and stamped in accordance with Section VIII Div-1 of the ASME Code, which is stamped on 
the nameplate with applicable markings.  

Experience in the field has proven that the Ajax Unfired Steam Boiler, if properly applied and maintained, 
will give many years of efficient, dependable and economical service. 

Ajax Boiler Inc. 
February 2006 

Congratulations on your purchase of a new Ace, Packaged Unfired Steam Boiler. In this book, we 
have included installation and maintenance instructions that, if followed, will provide you with many years 
of service from your new unit. Also included are instruction manuals for each of the controls furnished 
with the generator. Please read them carefully. They should be helpful in both the installation and 
service of this unit. Keep these instructions with the unit for future reference. 

The Ace unfired steam boiler is of rugged construction, yet of simple design. The generator uses steam 
from a boiler to produce process, clean, or pure steam, whichever the unit is designed for. 
The unfired steam boiler construction and design provides a high quality, low maintenance and an 
extremely cost effective steam generating system. 

The heat exchanger tubes are rolled and expanded into a tube sheet. Each unfired steam boiler is 
constructed and stamped in accordance with Section VIII Div-1 of the ASME Code, which is stamped on 
the nameplate with applicable markings. 
 
Experience in the field has proven that the Ace Unfired Steam Boiler, if properly applied and maintained, 
will give many years of efficient, dependable and economical service.
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The Unfired Steam Boiler Nameplate 
And Model Number 
The Unfired Steam Boiler Nameplate 
The following illustration is an accurate depiction of the nameplate found on the boiler.  

A. NB or serial number 
B. Shell pressure 
C. Shell temperature 
D. Tube pressure 
E. Tube temperature 
F.  Min. Atmospheric Pressure 
G.  Atmospheric temperature 
H. Serial number 
I. Year built 
J. Model number 
K. Capacity 
L. Square feet 
M. Job number 

The Unfired Steam Boiler Model Number 

PSB V 36 05 - B7 – S P 200
PSB = Packaged Unfired Steam Boiler 
V = Type (H = Horizontal, V = Vertical, M = Mini-pack style) 
36 = Tank Style or Mini-Pack Style Vessel Diameter 
05 = Shell Length 
B7 = Steam Quality (A6 = Pure Steam, B7 = Clean Steam, C5 = Process Steam) 
S = Steam 
P = Control Valve (A = Pneumatic – Warren, E = Electric, P = Pilot-operated – Spence )  
200 = Control Valve size (200 = 2”, etc.) 
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Parts of the Packaged Unfired 
Steam Boiler 

(See Attached Diagrams) 

Diagram may vary from actual model 
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Receiving Your Packaged Unfired  
Steam Boiler 

Check Equipment Received.  Inspect the unit for any shipping damage.  Make sure you have received 
all loose parts, such as listed on the “Bill of Lading”.  Larger strainers and valves, usually 2-1/2” and 
above, are shipped loose.  Note any damages or shortages on the bill of lading prior to signing it.  If the 
unit is received damaged or missing parts, it is your responsibility to notify the shipping company and file 
a freight claim.  Ajax Boiler cannot send replacement parts for freight damaged or missing equipment as 
warranty items.  Permission to return goods must be received from the factory prior to shipping.  Goods 
returned without a Returned Goods Authorization number will not be accepted.  Purchased parts are 
subject to replacement only under the manufacturer’s warranty.  The warranty does not include the cost 
for labor, removal, or installation of the warranted part.

General Installation Instruction 

NOTE:  All electrical and piping installation should only be accomplished by qualified 
personnel following all applicable local, and state codes required for their installation.

Code Requirements:  It is very important that your installation comply with all federal, state and local 
codes as well as meet good industry practices as shown in publications issued by ASME, UL, ASHRAE, 
ABMA, etc.

Placement:  The steam generator was either fabricated as a vertical or horizontal unit.  It should be 
installed on a solid foundation, preferably a concrete pad.  Provide adequate clearance for normal 
inspection and maintenance purposes and allow tube pull clearance to remove the exchanger for 
servicing.  A minimum clearance of 24” is recommended from all accessories for ease of maintenance.  
Make sure the unit is level, from side to side and front to back, to assure proper operation and draining.  
Use metal shims if necessary.  

Piping: All piping to and from the heater must be provided with adequate supports and expansion 
compensation so that pipe stresses are not transmitted to the unit.  The relief valve should be piped to a 
safe drain.

Stud Nuts:  During shipment, the bonnet and shell flange nuts may loosen and should be re-tightened 
before start-up.  Tighten these nuts to the torques specified later in this manual.  After the unit has been 
in operation for a few days, check and retighten.  Note:  Bolting is independent on the bonnet and shell-
side flanges through the use of a threaded tube-sheet flange.  Therefore, stud bolt nuts must be re-
tightened on both sides.  See Figure 1.1 for bolting arrangement. 

Check Equipment Received. Inspect the unit for any shipping damage. Make sure you have received 
all loose parts, such as listed on the “Bill of Lading”. Larger strainers and valves, usually 2-1/2” and 
above, are shipped loose. Note any damages or shortages on the bill of lading prior to signing it. If the 
unit is received damaged or missing parts, it is your responsibility to notify the shipping company and file 
a freight claim. Ace Heaters, LLC cannot send replacement parts for freight damaged or missing 
equipment as warranty items. Permission to return goods must be received from the factory prior to 
shipping. Goods returned without a Returned Goods Authorization number will not be accepted. Purchased 
parts are subject to replacement only under the manufacturer’s warranty. The warranty does not include the 
cost for labor, removal, or installation of the warranted part.
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Torque’s:  The following are recommended bolt torque requirements 

Bolt Size Min Torque Max Torque

1/2" 45 ft-lbf.           60 ft-lbf.
5/8" 90 ft-lbf.         120 ft-lbf.
3/4" 150 ft-lbf.        200 ft-lbf.
7/8" 240 ft-lbf.        320 ft-lbf.
1" 368 ft-lbf.        490 ft-lbf. 

1 1/8" 533 ft-lbf.        710 ft-lbf. 
1 1/4" 750 ft-lbf.      1000 ft-lbf. 
1 1/2" 1200 ft-lbf.     1600 ft-lbf. 

Notes:   
* Spray each stud bolt and nut generously with penetrating oil before re-torque.   

  ** Gasket thickness before compression.  All partition gaskets are  in width before compression.  All gaskets 
expand twice their width after compression. 

*** These are recommended torque values.  Stud bolts must not be stressed above 60% of their yield strength. 

                      Stud bolt torque (T) & Bolt diameter (Y)

                                                    Gap between flanges  
                                              approx. (X) after torque

             Figure 1.2  
       Shell flange to bonnet flange joint – 

                                DW Tube Bundle 

     

      360º Leak detection area 

                                 Figure 1.1                                                                                                            
             Shell flange to bonnet flange joint –                                                               
                            SW Tube Bundle                                                                                     
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Water Connections:  Pipe make-up water line to water make-up solenoid assembly.  Pipe surface 
and bottom blow-off connections to drain.

Steam Piping: Check the steam supply pressure.  The steam supply pressure should not exceed 
design pressure stated on List of Materials, which include design parameters.  Connect steam supply 
line to control valve strainer.  Connect product steam outlet of generator to system steam header.

Condensate:  The condensate outlet of the steam trap is to be connected to condensate return line.  

Relief Valve:  The relief valve discharge must be piped to a floor drain to eliminate the potential of 
scalding burns. The drain line must be the same size as the relief valve outlet and have a downward 
slope to insure proper drainage.  The drain line termination should be visible to see discharge.  The 
unit's operating pressure cannot exceed that listed on the relief valve nameplate. 

Electrical: Verify the electrical supply using a voltmeter.  The voltage tie-in leads are indicated on 
the wiring diagram.  Electrical power supplied through remote mounted electrical disconnect, supplied 
by others.   This unit contains sensitive control components and it is recommended that a suitable 
commercial grade surge protection device be installed. The unit must be installed in accordance with 
the National Electric Code and in accordance with all state and local codes.  

Water Treatment:  We, the manufacturer of your Packaged Unfired Steam Boiler, wish to call to your 
attention the necessity for a sound approach to proper water treatment.  The unit uses boiler steam 
as its heating medium.  On steam systems, boiler makeup water continuously introduces 
contaminants; scale forming solids, corrosive minerals and oxygen, which can cause corrosion or 
scale formation inside the tube bundle. Whenever appreciable amounts of raw makeup water are 
continuously added to your system, we recommend that the problem be brought to the attention of a 
qualified water consultant.  Proper treatment will insure longer product life and reduced maintenance.  
Also, note that proper and adequate blow down of unit effects quality of produced steam.

Feed Water Treatment and Blow Down 

Water treatment in the Unfired Steam Boiler is not as critical as in direct-fired boilers from the standpoint 
of generator failure.  It must, however, be considered in every installation.  Though water treatment 
frequently is unnecessary, it depends on the makeup water quality and its total solids content weighed 
against the percentage of makeup water added per pound of steam generated. 

One situation that would require water treatment is the use of an unfired steam boiler for humidification 
only in a hard water region.  Hard water is usually considered any water containing 200 ppm total 
hardness.  It may have additional mineral and organic solid content, however, that may boost its total 
solids content beyond 250 ppm.  In humidifier applications, there is 100 percent makeup to the unfired 
steam boiler.  Every pound of water fed to the generator leaves its solids content concentrated in the 
generator boiler water.  If the solids reach a concentration of 5,000 ppm or higher, moisture and solids 
maybe carried over with the steam, making it extremely difficult to control the humidifying equipment. 

Often a suggested first treatment step is to soften the water.  This converts insoluble calcium and 
magnesium salts to soluble salts.  The soluble salts do not form hard scale on the tubes.  They remain in 
solution in soft form to be discharged proportionately in the surface and bottom blow off. 

One cautionary note, over-treatment can cause more harm than good.  The treatment must be compatible 
with the tubing used in the steam generator.  In addition, if the steam is to be used directly in food 
preparation or for sterilization and some water treatment is necessary, the water must be nontoxic. 
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It is possible for makeup water to be so hard and so high in total solids that complete demineralization 
would be the most economical approach.  To determine the best type of treatment required for your
system, call in a water treatment specialist. 

Despite its value, water treatment alone is not sufficient.  The key factor in effectively controlling solids 
concentration in the unfired steam boiler is a regular batch or continuous blow down from the generator 
shell.  This should be combined with routine sample testing of the boiler water for total solids content.  A 
formula for calculating rate of blow down follows: 

Permissible Solids Concentration in Boiler Water

Operating 
pressure 

(psig)

Solids
(ppm)

Zero to 5 2,500 
5 to 10 2,000 

10 to 25 1,500 
25 and up 1,000 

CAUTION:  Prior to start-up, be certain that safety valve discharge and blow down 
valves are piped to a safe area to avoid possibility of injury to personnel or 
damage to property. 



AJAX BOILER INC.                             
Page 10 

Start-up Instruction 

It is assumed that installation is complete and that all connections have been made, including:  electrical, 
steam, water, instrument air, vents, drains and safety valve discharge lines. 

1. Make sure all adjustable settings are observed:  

a) Steam control valve is to be set for the desired output.  See pressure control manual within 
this booklet for fine-tuning.  (Example: 15 psi) 

b) Steam Safety High Pressure Limit Switch (MERCOID) is to be set 10 psi above control valve 
set pressure.  (Example: 25 psi) 

c) Pressure relief valves are factory set at 10 psi above high-pressure limit switch.  (Example: 
35 psi) 

2. Turn power on:  Turn on electrical system at manual Power-On switch on control panel.  The On 
light (green), high-pressure light (red), feed water light (amber), and low water level light (red) 
should come on. 

3. Supply water to system:  The operator shall familiarize themselves with the valving and by-pass 
lines involved in the feed water lines.  It will be observed that the feed water can be valved to by-
pass the feed water valve by use of a three-valve by-pass around the feed water valve (not 
provided with unit).  This is recommended for initial fill of tank. 

The valving in the feed water circuit shall be set to allow the passage of feed water through the 
feed water valve and into the shell of the steam generator.  The Low Water (red) and Feed Water 
(amber) lights will be on. 

If feed water is now introduced to the unit, it will continue to fill the generator shell until the water 
level control de-energizes the feed water solenoid (on initial fill of tank operator will have to 
manually shut off by-pass).  At this point, the gauge glass on the steam generator shell will 
indicate water at approximately the quarter point of the sight glass, the feed water low water 
alarm and light will be off.  At the same time, open the top tri-cock (or isolation ball valve) to bleed 
the air out.  Leave the tri-cock open until the feed water level starts to stabilize. 

4. Supplying plant steam to generator:

A. For Warren Pneumatic:  

1) Turn on the pneumatic system to the control making sure that 35 psi supply air is not 
exceeded.  

2) Slowly open the manual shut-off valve to the control valve that passes the heating 
steam.  Open this valve slightly and wait for the metal parts to heat up, then allow the 
control valve to slightly open to allow the coil and exchanger head to get hot. This is 
to ensure that the valve body and seat are not shocked, and that all connections to 
the valve are proved tight.

3) Then open the control valve completely; this will take about 15 to 30 seconds.  You 
should notice the required steam pressure on the cap gauge.  This pressure should 
not be higher than system design pressure noted in design parameters section.

4) Fine-tune Pressure Controller.  Refer to Manual within this booklet.
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B. For Spence P14 and P15 pilot: 

1) Adjust the pilot wheel to the down position (zero pressure on spring).

2) Slowly open the manual shut-off valve to the control valve that passes the heating 
steam.  Open this valve slightly and wait for the metal parts to heat up.  This is to 
ensure that the valve body and seat are not shocked, and that all connections to the 
valve are proved tight.

3) Slowly turn the Spence pilot adjustment wheel until steam enters tube bundle.  Let 
stabilize for one (1) minute, or until steam is observed exiting the tri-cock on the float 
assembly.  If no steam is observed, turn pilot adjustment wheel in one quarter (1/4) 
turn increments with one (1) minute pauses until steam is observed.  Close tri-cock, 
and observe steam pressure on shell pressure gauge.

4) Continue adjusting pilot adjustment wheel with one (1) minute pauses until desired 
pressure output from generator is observed.

5) Fine tune pilot.  Refer to Manual within this booklet.

5. Open product steam valve on steam outlet of unit. 

6. Test all safety controls to ensure they are operable. 

7. The steam generator will now function automatically under designed load. 

Shut Down Instruction 
1. Close off plant steam to generator: 
2. De-energize all electrical power sources to the steam generator 
3. Close air line supplying instrument air to generator (if applicable) 
4. Shut valve for product steam 
5. Drain water out of unit:  Open drain valve on unit.  Pull lever on relief valve and leave open until 

unit has drained and cooled.  Also, drain water out of sight glass assembly.
6. Allow unit to cool down:  Approximately 24 - 48 hours.

Emergency Safety Features 
1. Control valve system:  The steam control valve system is designed to fail closed in the event of 

a power failure.   
2. Relief valve:  The relief valve is designed to relieve the pressure in the vessel in the event the 

pressure gets too high. 
3. Level controls:  Shell water level controls will shut off the steam control valve in case of low feed 

water level in the shell.  At the same time, the low level alarm(s) will be triggered (red light) 
(audible or remote alarm). 

4. Mercoid pressure switch:  This high-pressure limit switch will shut off the steam control valve 
activating the high-pressure (red light) alarm.   
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Disassembly Instructions 
1. Controls and instrumentation: Refer to the individual "Maintenance Instructions" sections for 

these components.

2. Bundle removal: 
1. Shut down unit.  (See shut down instructions).
2. Drain steam generator to sewer (after cool down period).
3. Be certain plant steam is closed off completely.
4. Disconnect flanged lines to tube bundle bonnet (stream inlet and condensate outlet).
5. Remove nuts from the steam bonnet and shell nozzle.
6. Steam bonnet can now be removed and tube bundle can be pulled out directly.

Note: Tube bundle is supported inside the steam generator by a full length steel, or 
stainless steel, track.  Care should be taken to remove bundle without damaging the tubes. 

Tube Bundle and Cap Installation 
1. Flange and tube sheet preparation:  Gasket surfaces must be clean and even.

2. Apply gaskets:  Install gasket material on stationary flange with adhesive side down.
1. Overlap material at top of flange.
2. Overlapped ends should protrude out of flange, with one end on each side of top bolt.
3. Make sure gasket does not extend into bore.

3. Install heat exchanger bundle:  Bundle should be lifted or jacked to proper height before being 
pushed into gasket.  Bundle should be left supported until installation is complete.  

4. Apply gasket material on channel cap:  Overlap gasket material around bolt hole as above.  
Apply gasket on divider sections as well.  Overlap the divider gasket strips over the main gasket. 

Gasket Material 
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5. Bolting cap and flange:  Place at least four (4) bolts thru stationary flange, double nut and 
thread thru tube sheet.  Using jack or overhead support to lift cap into position, align with the bolts 
that are in place, level and slide cap against tube sheet.  Remove second nut from tank side of 
bolt.  Install nuts on bolts in place and tighten finger tight.  Install remaining bolts and nuts, equal 
out bolts on tanks side and cap side, again tightening finger tight.

6. Torque:  Unless otherwise specified, when using Goretex or spiral wound gaskets, use the 
following table to find recommended bolt tightening torque. 

7. Torque bolts:  Set torque wrench to half of recommended torque rating.  Tighten bolts according 
to alternating crossover pattern.  Do not over tighten any one bolt initially as this could crimp the 
gasket.  The sequence is to lightly tighten the first bolt then move directly across the circle for the 
second bolt.  Continue as illustrated below.  Tighten each bolt in increments repeating the cycle 
until half torque ratings are reached.  Reset torque wrench to full torque rating, and repeat 
tightening sequence in increments until full torque ratings are reached.  Remember, for the 
gaskets to work properly, the flange faces must be kept parallel and the bolts tightened uniformly. 

Completion:  When bolt-tightening sequence is complete, remove the support from the tube 
sheet and the channel cap. 

Bolt Size Min Torque Max Torque
   

5/8" 90 ft-lbf.        120 ft-lbf. 
3/4" 150 ft-lbf.       200 ft-lbf. 
7/8" 240 ft-lbf.       320 ft-lbf. 
1" 368 ft-lbf.       490 ft-lbf. 

1 1/8" 533 ft-lbf.       710 ft-lbf. 
1 1/4" 750 ft-lbf.       1000 ft-lbf. 
1 1/2" 1200 ft-lbf.      1600 ft-lbf. 
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Trouble-shooting Guide 

a Banging or pinging: 
1. Check for proper condensate drainage.  Clean out all dirt and debris. 
2. Check for backpressure in the condensate line. 
3. Check steam trap(s) for proper operation. 

b Erratic temperature control:
1. Check for condensate lift. 
2. Check for proper steam pressure.  Make sure it is not more than what the steam generator is 

designed for. 
3. Check steam trap(s) for proper operation. 
4. On pneumatic valves, check control pressure to the actuator.  Make sure it is not fluctuating.   
5. Check for debris in valve or strainer. 
6. Sticking valve stem.  This can be caused by a bent valve stem or a valve stem not properly 

lubricated.  A sticking valve stem can also be caused by the packing gland assembly being 
too tight.  Loosen the packing gland assembly and lubricate. 

7. Regulator is controlling at incorrect set point. 
8. The sensitivity screw or wheel on the controller needs adjustment. 

c Poor recovery: 
1. Shut unit down, remove bonnet and inspect coil for scale or fouling, restricting heat transfer.  

Clean with an approved chemical treatment.   
2. Make sure the steam generator is not trying to supply more steam than it is designed for. 
3. Check for fouling of steam pilot on pilot operated valves. 
4. Check for proper air pressure to control valve on pneumatic valves. 

d Control Valve not closing: 
1. The valve seat is worn or there is debris in the seat. 
2. The packing gland assembly is too tight, locking the valve stem. 
3. The temperature adjusting nut assembly is raised too high. 
4. Increase the valve spring tension.  
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Maintenance Instruction 

KEEP TUBES CLEAN:  In order to maintain high efficiency, the steam generator tubes should be 
cleaned periodically.  The frequency of cleaning the tubes depends on the characteristics of the water 
and the type of installation.  Contact your local water treatment company for evaluation and 
recommendations.  
GASKETS:  Tighten gaskets during start up and periodically thereafter.  Leaky gaskets can cause 
corrosion of the stud bolts.  It is good practice to use a new gasket each time the tube bundle or cap is 
removed.  
STUDS:  Keep studs protected from corrosion with paint or oil.  Keep stud bolts tight to prevent leaky 
gaskets.  Stud bolts will not corrode if they are kept dry and protected.  Use caution in removing and 
reinstalling the bonnet.  The steam generator must be shut down and drained before attempting removal.  
Before removing the nuts, apply penetrating oil and allow it to set for a few minutes.  Forcing the nut off 
could cause breakage.  Use a torch to heat the nut and it will come off easier.  If a torch is not available, 
take a cold chisel, place it across the flat of the nut, and strike several sharp blows with a heavy hammer.  
This should loosen the nut.  If necessary, it is better to split the nut open and replace it than to break the 
stud off.  
CONTROLS:  Under normal conditions, controls furnished with the steam generator require very little 
service.  It is important, however, that the controls be protected from moisture.  All controls should be 
checked frequently to make sure that they are working properly.  
RELIEF VALVE: The steam generator is equipped with a lever type relief valve of “ASME” rated 
capacity.  To maintain the valve in good working condition, it should be manually opened once a month.  
The relief valve outlet should be piped directly to an open drain and the drain checked frequently for 
discharge.  If the relief valve is leaking or does not operate freely, it should be replaced.  

Preventive Maintenance 
Every 3 months: 
1. Visually check for leaks from the valve body joints, piping, packing and stem areas. 
2. Visually check for excessive corrosion on the regulator, bellows, capillary, bulb, bridge, and 

yoke.   
3. Check for full valve travel.  Less than full valve travel may indicate a leak in the bellows, 

capillary, or bulb. 
4. Test the temperature adjusting nut assembly for freedom of movement. 
5. Remove bulb from the steam generator and check for excessive corrosion or erosion. 
6. Strainers should be inspected and cleaned.  Damaged screens should be replaced.   

Annual Maintenance 
1. The relief valve must be tripped to insure proper operation as a safety device. 
2. Pull the tube bundle and clean the inside and outside of the tube bundle of scale.  The 

frequency of tube cleaning will be determined after inspection.  (Heavy scale will indicate 
more frequent cleaning is necessary).  A light sludge or scale coating on the tube greatly 
reduces its effectiveness.  A marked increase in pressure drop and/or reduction in 
performance usually indicate cleaning is necessary.  The tube bundle should be cleaned with 
a tube brush and/or a muriatic pool acid solution.

Replacement Parts 
Ajax Boiler maintains a complete equipment list for each Unfired Steam Boiler, filed by serial number.  In 
order for us to give prompt service and to ensure that correct parts are supplied, please be sure and 
supply the model and serial number.   

Replacement Parts 
Ace Heaters maintains a complete equipment list for each Unfired Steam Boiler, filed by serial number. 
In order for us to give prompt service and to ensure that correct parts are supplied, please be sure and 
supply the model and serial number.
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Material Safety Data Sheets
Some of Ajax Boiler products contain materials that have been recognized as posing health risks.  
Material Safety Data Sheets for these materials are available from your local Manufacturer’s rep.  When 
requesting this information, be sure to have the model number and serial number available. 

If you do not know who your local Manufacturer’s Rep is, you can find out by logging into the 
www.ajaxboiler.com website, and clicking on the Representative tab found in the table of contents. 

Ajax Boiler Inc. 
2701 S. Harbor Blvd. 
Santa Ana, CA 92704 
Parts: 714.437.9050 
www.ajaxboiler.com

email: info@ajaxboiler.com

Material Safety Data Sheets 
Some of Ace Heaters, LLC products contain materials that have been recognized as posing health 
risks. Material Safety Data Sheets for these materials are available from your local Manufacturer’s rep. When 
requesting this information, be sure to have the model number and serial number available. 
If you do not know who your local Manufacturer’s Rep is, you can find out by logging into the 
www.aceheatingllc.com website, and clicking on the Representative tab found in the table of contents. 

Ace Heaters, LLC 
     www.aceheaters.com 



FACTORY LIMITED WARRANTY POLICY

The Ajax Boiler Factory limited warranty provides assurance that all products are free from manufacuteres defects at the time of
shipment and meet specifi cations and performance described in the product literature.

It is important to understand the difference between a factory warranty and an installed warranty.  There are many factors that can 
occur to the products after they are shipped that the company has no control over and can not fully verify.  These includes:

 1.  Hidden damage during the shipping.
 2.  Handling damage.
 3.  Damage during storage.
 4.  Installation conditions.
 5.  Other unknown variables in the system design:  maintenance, pulsation and vibrations.

The installed warranty is the responsibility of the architech, specifying engineer, contractor and/or owner who jointly have control over 
the application, installation, location, operating and maintenance conditions.

The Ajax Boiler Inc. warranty excludes extended liabilities.  Extended liability typically occurs when products are installed without proper 
drainage, fl ooding containment or when safety devices are not tested and repaired or replaced when needed.

Product problems are often caused by the condition of the water, the lack of water treatment and/or the improper treatment of 
the water, insuffi cient combustion air, improper draft conditions, bolts not re-tightened, pipes not fl ushed and cleaned of oil, metal 
chips, rags, vibration and pulsation etc.  These are installation, operating and/or maintenance conditions that are beyond the seller’s 
responsibility and are not covered by the factory warranty, but may be covered by the installer’s warranty.

The factory warranty covering company products is based upon extensive product development and testing.  Combustion products 
under go certifi cation testing and approvals to Underwriters Laboratory (UL) standards.  Auditing of the production of combustion
products is conducted by a nationally recognized testing laboratory.

Pressure vessel products are designed and manufactured to American Society of Mechanical Engineering (ASME) and National Board 
(NB) Design standards.  Design reviews, factory product manufacturing quality inspections and testing are carried out by a third party 
National Board authorized inspection agency.

Ajax Boiler Inc. products have proven themselves in service for over 85 years which indicates that the company products perform
exceedingly well when normal installation, operating and maintenance conditions exist.

The following is a review from the terms and conditions of sale.  Also included in paragraph two, below, is the Ajax Boiler Inc. non-
conformance policy.

 1.  Ajax Boiler Inc. warrants its products against defective material and/or workmanship only.  The warranty does not apply to
      operational failures, electrical failures, gasket leaks, and/or other malfunctions caused by improper application, installation
 and/or maintenance.

 2. It is the buyer’s responsibility to inspect and accept the product, when received, as conforming to their purchase order, 
  specifi cations and approved drawings.  All claims for non-conformance, errors, shortages, etc. must be made within 10 
  days after receipt of the shipment.

 3. Ajax Boiler Inc. do not provide a warranty or guarantee, express or implied, in any manner, form, usage of trade, merchant 
  -ability or fi tness which extend beyond the product description and quotation.

 4.  Ajax Boiler Inc. liability is limited to the factory repair or replacement of warranty failures, or non-conformance, upon the
  return of the product to the factory.

 5.  Ajax Boiler Inc. is not liable for any direct or consequential damages.

 6.  The Ajax Boiler Inc. warranty is based upon section 23161(2) of the uniform commercial code and is printed in the terms 
  and conditions of sale which is referenced in every quotation, on the back of sales order acknowledgements and invoices.  
  It is legally correct and is an industry standard policy.
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    Ace

The Ace Heaters, LLC warranty excludes extended liabilities. Extended liability typically occurs when products are 
installed without proper drainage, flooding containment or when safety devices are not tested and repaired or replaced when 
needed.

Ace Heaters, LLC products have proven themselves in service for over 85 years which indicates that the company 
products perform exceedingly well when normal installation, operating and maintenance conditions exist.

The Ace Factory limited warranty provides assurance that all products are free from manufacteres defects at the time of 
shipment and meet specifications and performance described in the product literature.

The following is a review from the terms and conditions of sale. Also included in paragraph two, below, is the Ace Heaters 
LLC nonconformance policy. 
 
1. Ace Heaters, LLC warrants its products against defective material and/or workmanship only. The warranty does not 
apply to operational failures, electrical failures, gasket leaks, and/or other malfunctions caused by improper application, installation 
and/or maintenance. 
 
2. It is the buyer’s responsibility to inspect and accept the product, when received, as conforming to their purchase order, 
specifications and approved drawings. All claims for non-conformance, errors, shortages, etc. must be made within 10 
days after receipt of the shipment. 
 
3. Ace Heaters, LLC do not provide a warranty or guarantee, express or implied, in any manner, form, usage of trade, 
merchantability or fitness which extend beyond the product description and quotation. 
 
4. Ace Heaters, LLC liability is limited to the factory repair or replacement of warranty failures, or non-conformance, upon 
the return of the product to the factory. 
 
5. Ace Heaters, LLC is not liable for any direct or consequential damages. 
 
6. Ace Heaters, LLC warranty is based upon section 23161(2) of the uniform commercial code and is printed in the term s 
and conditions of sale which is referenced in every quotation, on the back of sales order acknowledgements and invoices. 
It is legally correct and is an industry standard policy.



Tanks 

LIMITED

WARRANTY
Ajax Boiler Inc. provides a limited warranty on its products against defective material and/or workmanship only.  This 
limited warranty is not applicable to operational failures, electrical failures, gasket leaks, wear or malfunctions caused by 
improper application, installation, and/or maintenance.

Product Period - The following Limited Warranty period are from date of shipment:
Boiler Pressure Vessels:  One year.
Carbon Steel Tank and Heat Exchanger Pressure Vessels:  One year.
Stainless Steel Tanks:  Three years.
Boiler Copper Fin Coils:  Three years.
Single-wall or Double-wall Tank/Exchanger Coils:  One year.
Single-wall or Double-wall Mini-Packs™:  One year.
Atlas Series Condensing Boiler: One year.
Linings:  (Pro-rated Warranty)

               In Section VIII Tanks: Glass 30" dia. and above (Five years).
    Glass 24" dia. and under (One year).
    Cement (Five years).
    Pre-Krete (Ten years).
  In Section IV Tanks: Glass (One year).

Controls: Components manufactured by other than Ajax Boiler Inc. such as controls, instruments, forced draft 
  burner, etc., provided with the boilers and packaged products are not covered by the Ajax Boiler Inc. 
  Warranty.  However, Ajax Boiler Inc. extends to the customer the same warranty provided by the 
  manufacturer to Ajax Boiler Inc.  The customer shall receive the full benefi ts of adjustments made to 
  Ajax Boiler Inc. by the manufacturer.

Any claim for adjustment under this limited warranty must be made within the warranty period.  Ajax Boiler Inc.’s liability shall
be limited to factory repair or, at Ajax Boiler Inc.’s option, replacement of all parts which, upon test and examination by Ajax
Boiler Inc., prove to be defective material and/or workmanship and within the above limited warranty.  If required by Ajax 
Boiler Inc., parts which are claimed to be defective must be promptly delivered to the Ajax Boiler Inc. facility, transportation
charges prepaid.  This warranty does not cover the cost of labor, removal, or installation of the warranted item during the 
limited period.

This warranty is limited to the above and applies only for the period set forth.  Ajax Boiler Inc. will not be liable for any loss
damage, direct, incidental or consequential damages of any kind, whether based upon warranty, contract, negligence or 
strict liability and arising in connection with the sale, use or repair of the products.  Ajax Boiler Inc.’s maximum liability shall
exceed the contract price for the product’s merchantability or fitness for any particular purpose and in no event shall be held
responsible for any consequential damages.

For complete Limited Warranty conditions see Section G and H under terms and condition of sale.

Ajax Boiler Inc., also doing business as Ace Boiler Inc., is referred to herein as Ajax Boiler Inc.

          Ace Heater, LLC
130 Klug Circle, Corona CA 92880

 

                 PHONE: (951) 738-2230 • FAX: (951) 281-4959 
                                 www.aceheaters.com 
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Ace Heaters, LLC provides a limited warranty on its products against defective material and/or workmanship 
only. This limited warranty is not applicable to operational failures, electrical failures, gasket leaks, wear or malfunctions 
caused by improper application, storage, installation, and/or maintenance. 
Product Period - The following Limited Warranty period are from date of shipment: 

Tanks - Carbon Steel: One Year
 Tanks - Stainless Steel: Three Years
 

B-Series Copper Fin Boiler: Three Years 

Single-wall or Double-wall Tank/Exchanger Coils: One Year
 

Minipacks™ Single-wall or Double-wall: One Year

 Atlas™ Series Condensing Boiler (Heat Exchanger): One Year

  

Linings: (Pro-rated Warranty) 
Magnesium Anodes must be used at all times to maintain the Limit Warranty 
Section VIII Tanks:  
Epoxy: 30" dia. and above (Three years) 
Glass:  24" dia. and under (One year). 
Glass:  30" dia. and above (Five years). 
Cement: (Five years). 
Pre-Krete: (Ten years). 
Section IV Tanks: SW Model Only
 Glass (One year) & Epoxy (Three years). 

Controls: Components manufactured by other than Ace Heaters, LLC such as controls, instruments, forced draft 
burner, etc., provided with the boilers and packaged products are not covered by the Ace Heaters, LLC 
Warranty. However, Ace Heaters, LLC extends to the customer the same warranty provided by the 
manufacturer to Ace Heaters, LLC. The customer shall receive the full benefits of adjustments made to 
Ace Heaters, LLC by the manufacturer. 
Any claim for adjustment under this limited warranty must be made within the warranty period. Ace Heaters, LLC’s 
liability shall be limited to factory repair or, at Ace Heaters, LLC’s option, replacement of all parts which, upon test 
and examination by Ace Heaters, LLC, prove to be defective material and/or workmanship and within the above 
limited warranty. If required by Ace Heaters, LLC, parts which are claimed to be defective must be promptly 
delivered to the Ace Heaters, LLC facility, transportation charges prepaid. This warranty does not cover the cost 
of labor, removal, or installation of the warranted item during the 
limited period. This warranty is limited to the above and applies only for the period set forth. Ace Heaters, LLC will
not be liable for any loss damage, direct, incidental or consequential damages of any kind, whether based upon warranty, 
contract, negligence or strict liability and arising in connection with the sale, use or repair of the products. Ace heaters's
maximum liability shall exceed the contract price for the product’s merchantability or fitness for any particular purpose and 
in no event shall be held responsible for any consequential damages. 
For complete Limited Warranty conditions see Section G and H under terms and condition of sale. 
Ace Heaters, LLC, also doing business as Ace Heaters, LLC, is referred to herein as Ace Heaters, LLC 

Liberty™ Series Condensing Boiler (Heat Exchanger): Ten Years 
Twelve Years 

 

Limited

Tanks
  

Storage Water Heaters
Clean Steam Generators: One Year

 

Shell & Tube Heat Exchangers  Single-wall or Double-wall: One Year

 Triton™ Series Near Condensing Boiler (Heat Exchanger): 

  



WARNING
PRODUCT

SAFETY NOTICE
AJAX BOILER AND WATER HEATER PRODUCTS OPERATE AT HIGH TEMPERATURE AND PRESSURES

• Before using this product, read and understand instructions.  Save these instructions for future use.
• Before servicing, to prevent serious burns or injury, the boiler and water heater products must be cooled to less than  
 80°F (27°C) and the pressure must be 0 psi (0 bar).
• Turn off the electrical power before making electrical connections to prevent electrical shock.
• These products must be placed in a controlled location where untrained or unqualifi ed personnel cannot access the   
 operating or safety controls, must not be able to come in contact with high temperature or high pressure parts and must  
 not perform maintenance or demolition work. 
• All work performed must be by qualifi ed properly equipped personnel trained in the proper application, installation, and 
 maintenance or demolition of plumbing, steam, and electrical equipment and/or systems in accordance with all 
 applicable codes and ordinances.
• Ajax Boilers and Water Heaters are complete package units with safety and operating controls and are constructed with 
 non ASBESTOS materials.   Any replacement gaskets, refractory, insulation, etc used must not contain Asbestos. 
• No additional insulation is required on the Boilers and Water Heaters. 
• Additions or replacement of insulation on any connecting pipes or accessories to the Boilers and/or Water Heaters must 
 be of “NON-ASBESTOS” and contain only non-hazardous materials.
• Crystalline Silica, a material known to cause cancer, may be encapsulated in some refractory or insulation materials 
 and must be handled only by authorized trained personnel.   Crystalline Silica as used is encapsulated and is not harm 
 full in this form.  Care must be taken during removal or replacement of refractory or insulation to remove it in bulk 
 form and avoid generation or inhalation of dust.   Removal must be properly performed by trained, qualifi ed and 
 equipped personnel.   This is also true of Asbestos not contained in Ajax products but may be otherwise contained in 
 replacement materials or parts, in connecting piping or other nearby products.  
• All safety and operating controls must be set within the specifi ed operating limits and tested periodically to assure proper 
 operation.  All limit and operating controls must be installed in series on the boiler.
• Connect drain pipes to a safe drain to prevent serious personal injury from relief valve discharge and or from boiler blow 
 down discharge.
• After installation, check for proper operation of all limit and operating controls before leaving the site.
• Perform scheduled and annual inspections including checking Controls for proper calibration and performance.  

Failure to follow these warnings, to allow access by unauthorized persons and the use of non-properly trained and 
equipped personnel in the operation, service, modifi cation, removal or demolition of these products or replacement 
of parts with non-authorized factory non-asbestos materials could cause damage, personal injury or death.

          Ace Heaters. LLC
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                            ACE  BOILER AND WATER HEATER PRODUCTS OPERATE AT HIGH TEMPERATURE AND PRESSURES 

 

• Before using this product, read and understand instructions. Save these instructions for future use. 
• Before servicing, to prevent serious burns or injury, the boiler and water heater products must be cooled to less than 
80°F (27°C) and the pressure must be 0 psi (0 bar). 
• Turn off the electrical power before making electrical connections to prevent electrical shock. 
• These products must be placed in a controlled location where untrained or unqualified personnel cannot access the 
operating or safety controls, must not be able to come in contact with high temperature or high pressure parts and must 
not perform maintenance or demolition work. 
• All work performed must be by qualified properly equipped personnel trained in the proper application, installation, and 
maintenance or demolition of plumbing, steam, and electrical equipment and/or systems in accordance with all 
applicable codes and ordinances. 
• ACE Boilers and Water Heaters are complete package units with safety and operating controls and are constructed with 
non ASBESTOS materials. Any replacement gaskets, refractory, insulation, etc used must not contain Asbestos. 
• No additional insulation is required on the Boilers and Water Heaters. 
• Additions or replacement of insulation on any connecting pipes or accessories to the Boilers and/or Water Heaters must 
be of “NON-ASBESTOS” and contain only non-hazardous materials. 
• Crystalline Silica, a material known to cause cancer, may be encapsulated in some refractory or insulation materials 
and must be handled only by authorized trained personnel. Crystalline Silica as used is encapsulated and is not harm 
full in this form. Care must be taken during removal or replacement of refractory or insulation to remove it in bulk 
form and avoid generation or inhalation of dust. Removal must be properly performed by trained, qualified and 
equipped personnel. This is also true of Asbestos not contained in ACE products but may be otherwise contained in 
replacement materials or parts, in connecting piping or other nearby products. 
• All safety and operating controls must be set within the specified operating limits and tested periodically to assure proper 
operation. All limit and operating controls must be installed in series on the boiler. 
• Connect drain pipes to a safe drain to prevent serious personal injury from relief valve discharge and or from boiler blow 
down discharge. 
• After installation, check for proper operation of all limit and operating controls before leaving the site. 
• Perform scheduled and annual inspections including checking Controls for proper calibration and performance. 
 
 
Failure to follow these warnings, to allow access by unauthorized persons and the use of non-properly trained and 

equipped personnel in the operation, service, modification, removal or demolition of these products or replacement 

of parts with non-authorized factory non-asbestos materials could cause damage, personal injury or death.

www.aceheaters.com

Ace Heaters, LLC                      
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AI R PR E PA R AT I O N

MO D U L A R TY P E

FI LT E R RE G U L AT O R SE R I E S AW
Port  S i ze  M5  –  3/4
D i ffe rent ia l  o r  f loa t  t ype  autodra in
Qu i ck  r e lea se  bowl .
H igh  f low
5μm f i l t e r  e l ement
Bowl  guar d  s tandard  (Mode l s  3000  &  4000 )

S Y M B O L S

ACCESSORIES

F I L T E R R E G U L A T O R

F i l te r  E lement  5 μ
11344 …………………………… AW1000
1129116 ………………………… AW2000
111585 ………………………… AW3000
1116103 ………………………… AW4000

Bracket
B120 …………………………… AW1000
B220 …………………………… AW2000
B320 …………………………… AW3000
B420 …………………………… AW4000

Auto  Dra in
AD61 …………………………… AW1000
AD62-C ………………………… AW2000
AD43 …………………………… AW3000
AD44 …………………………… AW4000

AW BG

1000 M5
2000 1/8• 1/4
3000 1/4• 3/8
4000 3/8• 1/2• 3/4

B O D Y S I Z E

M5 …M5
0 1 … 1/8
0 2 … 1/4
0 3 … 3/8
0 4 … 1/2
0 6 … 3/4

P O R T S I Z E

N i l …Without
D … … Wi t h

A U T O D R A I N

H O W T O

O R D E R

F I L T E R R E G U L A T O R

T E C H N I C A L

SPECIFICATIONS

D I M E N S I O N S

D I M E N S I O N S

AW 1 0 0 0 • 2 0 0 0

Model AW1000 AW2000 AW3000 AW4000

Port size M5x0.8 1
/8 

1
/4

1
/4 

3
/8

3
/8 

1
/2 

3
/4

Flow rate Nl/min 90 500 1550 2800

Max. supply pressure kPa 1500

Max. operating pressure kPa 1000

Pressure regulating range kPa 50~700 50~850

Port size for pressure gauge 1
/16

1
/8

1
/8

1/4

Ambient and media temperatur     e 5 ~ 60˚C

Filtration Standard: 5μm

Bowl capacity cm3 4 15 20 45

Bowl material Polycarbonate

Construction/regulator Relieving type

Accessory
(standard)

Bowl
guard

- - • •

1 … … 2 0 0  k P a
2 … … M e t a l  b o w l
C ……AL2000  on l y

Model
Port Size A B C D E F G H J K L M ØN P

With Auto Drain

Float Type
Differential 

pressure type

B
M5x0.8 25 109.5 50.5 25 26 25 30 4.5 6.5 40 2.0 20.5 28 – 130

AW2000 1/8•
1/4 40 164.5 78 40 56.8 30 34 45 5.4 15.4 55 2.3 33.5 40 – 187.5

AW3000 1/4•
3/8 53 211 92.5 53 60.8 41 40 46 6.5 8.0 53 2.3 42.5 56 236.5 –

AW4000 1/4•
3/8•

1/2 70 262.5 112 70 70.5 50 54 54 8.5 10.5 70 2.3 52.5 73 288 –
AW4000-06 3/4 75 267 114 70 70.5 50 54 56 8.5 10.5 70 2.3 52.5 73 292.5 –

N.O
B
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N  O  T   I  C  E 
This owners & operation manual provides 
warnings of risk of harm from improper 
installation, operation and/or maintenance 
of Ace Products.  Ace Heaters, LLC 
used ordinary care and complied with 
UL and ASME Standards in the design 
and manufacture of Ace Products.  Proper 
installation, operation and maintenance 
are covered in the manual supplied with 
the product.  All equipment must comply 
with local codes. 

Ace Heaters, LLC 
www.aceheaters.com

Ace Heaters, LLC.  All rights reserved.  Printed in the USA 
Performance specifications are effective with date of issue and are subject to change without prior notice.  
The brand and product names contained within this document are trademarks or registered of their respective holders. 
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