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OOWWNNEERR  OOPPEERRAATTIINNGG  IINNSSTTRRUUCCTTIIOONNSS  
  

 WARNING  
Improper installation, adjustment, alteration, service or maintenance can cause injury or property 
damage. Refer to the burner manual for assistance or additional information consult a qualified 

installer, service agency or the gas supplier. 
Do not store or use gasoline or other flammable liquids and vapors in the vicinity of this or any other 

appliance. 
 

START UP 
Preparation for Start Up 
1) Ensure that the system is in working order. If 

heat exchanger is a boiler, ensure that proper 
water level is available. 

2) For oil burner make sure that the oil tank has 
an adequate fuel level and that the fuel is the 
proper grade. 

3) Set the burner control panel switch to the OFF 
position. 

4) Combination Gas/Oil burner: set the fuel 
selector switch to the fuel to be burned. 

5) Turn the thermostat or operating control down 
to its lowest setting. 

6) Check fuses and replace as necessary. 
7) Depress the flame safeguard programming 

control reset button. 
Start Up – Gas Burner 
1) Manually open and close the main gas shut off 

cock, leak test cock and pilot cock to determine 
that they operate freely. Open all three cocks.  
(Reset low gas pressure switch if supplied). 

2) Set the main power switch and burner panel 
control switch to the ON position. Wait 30 
seconds and turn up thermostat or operating 
control to the desired setting. 

3) The burner blower motor will start and after a 
suitable pre-purge period (this will vary with the 
type of flame safeguard control supplied – but 
will usually be minimum of 30 seconds to a 
maximum of 90 seconds) the burner pilot will 
light, after which the main flame will be 
established. 

4) If the system does not respond properly, 
contact your qualified burner service company. 

5) When burning gas on a combination gas/oil unit 
that has a blower motor driven oil pump, open 
all oil line valves. Oil must circulate through the 
oil pump, even when burning gas. 

Start Up – Oil Burner 
1) Open all valves in oil lines. 
2) If pilot gas ignition system is supplied: open and 

close the pilot gas cock to determine that it is 
operating freely. Open the pilot gas cock. 

3) Set the main power switch and burner panel 
control switch to the ON position. Wait 30 

seconds and turn up thermostat or operating 
control to the desired setting. 

4) The burner blower motor will start. Depending 
upon the type of flame safeguard control 
supplied, the fuel ignition system may energize 
within 1 or 2 seconds after the blower motor 
starts or could be as long as 90 seconds. 

5) If the system does not respond properly, 
contact you qualified burner service company. 

EXTENDED SHUT DOWN 
1) Place main power switch and burner control 

panel switch in the OFF position. 
2) Close all valves in gas lines.  
3) Cover burner to protect it from dust and 

dampness. 
FOR YOUR SAFETY 
If you smell gas: 
1) Open windows 
2) Do not touch electrical switches 
3) Extinguish any open flame  
4) Call you gas supplier immediately 
IMPORTANT PRECAUTIONS 
1) Never attempt to light burner with paper or 

other materials. 
2) Never experiment with the burner. 
3) Never change the fuel or air adjustments 

without consulting with the burner service 
company. 

4) Never attempt to light the burner if combustion 
chamber contains any unburned fuel or gases. 

5) Never throw waste paper, rags, garbage or 
other waste materials into the combustion 
chamber. 

6) Never wash out heating equipment room 
without first covering the burner with waterproof 
material. 

MAINTENANCE 
Burner should be maintained and serviced by a 
qualified service agent. See service and 
maintenance section of the manual for suggestions 
on periodic maintenance and service. 

 
POWER FLAME INCORPORATED 
2001 South 21 St. Street, Parsons, KS 67357 

620-421-0480, FAX 620-421-0948 
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66..  MMAAIINNTTEENNAANNCCEE  

66..11  GGeenneerraall  IInnffoorrmmaattiioonn  

6.1.1 Only qualified service technicians should make mechanical or electrical adjustments to the burner 
and/or associated control equipment. 

6.1.2 Preventive maintenance can usually be performed by building maintenance personnel. 

6.1.3 Always follow the information provided in the Owner Operating Instructions at the end of this 
manual. These should be conspicuously posted in the burner room at the time of the initial burner 
installation and startup. 

6.1.4 Always turn the power supply off to the burner and close manual fuel valves as appropriate for 
routine maintenance. 

6.1.5 Make sure that combustion and ventilation fresh air sources to the burner room remain clean and 
open. 

6.1.6 Periodically check all electrical connections and make sure the flame safeguard control chassis is 
firmly connected to its wiring base. 

6.1.7 Refer to manufacturer’s product bulletins supplied with the burner for maintenance on the flame 
safeguard control and other components.  

6.1.8 Refer to heat exchanger manufacturer’s instructions for general inspection procedures and for 
specific testing and inspection of all liquid level controls, pressure/temperature relief and other 
applicable items.  

6.1.9 If you have any questions about the procedures listed above or questions relating to components 
or devices on your unit not specifically covered in the above, contact our Service Department at 
(620) 421-0480 for assistance. 
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Figure 2: Model CM Dimensions 
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22..  IINNSSTTAALLLLAATTIIOONN  

22..11  GGaass  SSuuppppllyy  PPiippiinngg  

2.1.1 The installer should contact the local gas utility relative to available supply pressures, limitations 
on allowable pressures in the building, general piping requirements and applicable codes, 
restrictions and regulations.  Considerations of these types, as well as written permits and other 
state, city and local codes should be discussed with and approved by the appropriate governing 
bodies. 

2.1.2 Gas piping should be sized to provide required pressure at the burner train inlet manual shutoff 
cock, when operating at the maximum desired fuel input. 

2.1.3 All gas piping should be appropriately pressure tested to ensure leak free operation.  It is 
recommended that a dirt pocket or trap be piped into the gas supply system just ahead of the 
burner train inlet manual shutoff cock. 

2.1.4 When testing with pressures higher than the maximum pressure ratings of the gas train 
components, be sure to isolate these components and test their piping for gas leaks with correct 
pressures only.  

2.1.5 Refer to Table 1 for information relating to the sizing of gas supply piping.  These charts are 
based on the general flow characteristics of commercially produced black carbon steel pipe.  If in 
doubt regarding flow capabilities of a chosen line size, the next largest size is recommended. Use 
multiplier at right for other specific gravities and pressure drops. 

2.1.6 Refer to Figure 3 for the typical gas piping schematic to meet U.L. requirements in the CM burner 
firing ranges. 

1 1-1/4 1-1/2 2 2-1/2 3 4
10 520 1050 1600 3050 4800 8500 17500
20 350 730 1100 2100 3300 5900 12000
30 285 590 890 1650 2700 4700 9700 0.5 1.1 0.1 0.577
40 245 500 760 1450 2300 4100 8300 0.6 1 0.2 0.815
50 215 440 670 1270 2000 3600 7400 0.7 0.926 0.3 1
60 195 400 610 1150 1850 3250 6800 0.8 0.867 0.4 1.16
70 180 370 560 1050 1700 3000 6200 0.9 0.817 0.6 1.42
80 170 350 530 990 1600 2800 5800 1 0.775 0.8 1.64
90 160 320 490 930 1500 2600 5400 1 1.83

100 150 305 460 870 1400 2500 5100 1.1 0.74 2 2.58
125 130 275 410 780 1250 2200 4500 3 3.16
150 120 250 380 710 1130 2000 4100 1.55 0.662 4 3.65
175 110 225 350 650 1050 1850 3800 6 4.47
200 100 210 320 610 980 1700 3500 2 0.547 8 5.15

Propane

Butane

Pipe Size – Inches (IPS)Pipe Length 
(Feet)

Specific Gravity 
other than 0.60

Specific 
Gravity Multiplier

Propane -   Air

Specific Drop 
other than 0.3" w.c.

Pressure 
drop

(" w.c.)
Multiplier

Capacity of Pipes – Natural Gas (CFH) 
With Pressure Drop of 0.3” w.c. and Specific Gravity of 0.60

Note: Use multiplier at right for other specific gravities and pressure drops

Correction Factors

 
Table 1: capacity of pipes and correction factors 
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4) Oil pump coupling loose or defective.  Tighten or replace. 
5) Defective oil pump.  Replace. 
6) Linkage mechanically binding.  Readjust. 
7) Fuel/air ratios set incorrectly, causing flame to blow out when going to high fire.  Readjust 

linkage. 
8) Atomizing air pressure set incorrectly. 

5.6.6 White Smoke Formation on Oil Firing 

1) Oil/air ratios incorrect due to excess air, or oil flow is too low.  Readjust for proper fuel 
input, O2 and smoke reading. 

5.6.7 Gray or Black Smoke Formation on Oil Firing 

1) Impingement on cold combustion chamber surfaces due to under sized chamber, or 
incorrect oil nozzle spray angle for application.  This could also result in carbon formation 
on chamber surfaces.  Refer to chamber sizing, Table 1 for additional information.  If 
chamber is the correct size, change nozzle spray angle in order to shorten or narrow the 
flame as required. 

2) Defective or dirty oil nozzle.  Replace or clean nozzle. 
3) Incorrect oil/air ratios. Readjust burner to correct O2 and smoke levels. 
4) Atomizing air pressure too low resulting in poor atomization.  Readjust. 

5.6.8 Oil High Fire Input Rate Cannot Be Achieved. 

1) Oil nozzle size too small.  Remove nozzle and check markings.  Replace with correct size 
nozzle.   

2) Nozzle defective.  Replace.  Nozzle mesh filter dirty.  Clean or replace. 
3) Oil supply pressure to nozzle too low.  Readjust. 
4) Oil pump defective.  Replace. 
5) Atomizing air pressure too high.  Readjust. 
6) Oil pump coupling loose (slipping) or defective.  Replace. 
7) Linkage mechanically binding.  Readjust. 
8) Metering valve set incorrectly.  Readjust. 
9) Oil suction line too small or partially blocked.  Make vacuum test while at high fire.  If the 

vacuum is in excess of 10” HG, consult line sizing on Figure 4.  Make line size changes, if 
required. 

10) Blocked or dirty suction line oil filter.  Replace or clean. 
11) Manual valves in suction line not fully open.  Check and correct. 
12) Suction line check valve or foot valve operating incorrectly.  Check and correct. 
13) Vent system on oil tank blocked creating vacuum on tank, with high vacuum and lowered 

oil flow to burner.  Check and correct. 

5.6.9 Additional trouble shooting information can be found in the Flame Safeguard Control Bulletin 
supplied with the burner. 

37
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12) Normally open vent valve (if supplied) not closing when automatic gas valves open.  
Check to see if valve is fully closed when automatic valves are open.  Replace vent 
valve, if not closing fully. 

13) Gas annulus ring too far forward.  Turn adjusting rods ¼ turn counter clockwise.  Repeat 
if necessary. 

  

55..66  TTrroouubbllee  SShhoooott iinngg  SSuuggggeesstt iioonnss::   OOii ll   

5.6.1 Burner Motor runs, but Oil Flame Is Not Established 

1) Defective or incorrect size oil nozzle.  Remove and clean or replace. 
2) Low oil pressure.  Check with gauge for correct light-off pressure. 
3) Defective oil pump.  Replace. 
4) Defective oil solenoid valve.  Replace. 
5) Oil pump coupling loose or defective.  Replace or tighten as required. 
6) Low oil pressure switch defective or incorrectly set.  Adjust or replace switch. 
7) Ignition transformer defective.  Replace. 
8) Air flow switch not making.  Reset pressure or replace. 
9) Defective flame safeguard control or plug in purge timer card.  Replace. 
10) Air dampers held in high fire position due to mechanical binding of linkage.  Readjust 

linkage. 
11) Loose wire connections.  Check and tighten all connections. 

5.6.2 Oil Flame Ignites, but then Flame Safeguard Control Locks Out On Safety 

1) Flame scanner lens dirty.  Remove and clean. 
2) Scanner sight tube blocked or dirty.  Check and clean. 
3) Flame scanner defective.  Replace. 
4) Defective oil nozzle causing unstable flame and scanning problems.  Replace oil nozzle. 
5) Fuel/air ratios incorrect, resulting in unstable or smoky flame causing scanner flame 

sighting problem.  Readjust ratios for clean stable flame. 
6) Defective flame safeguard amplifier or control.  Replace as appropriate. 

5.6.3 Oil Flame Extremely Smoky At Light Off Or In Low Fire Position 

1) Defective or incorrect size oil nozzle.  Replace. 
2) Fuel/air ratio incorrect.  Readjust. 
3) Atomizing air pressure too low. Close air bleed valve to increase air pressure. 

5.6.4 Light Off Oil Flame Is Established and Proven, But Burner Will Not Attempt to Go To The High 
Fire Position 

1) Temperature or pressure control could be defective or not set to call for high fire.  
Readjust or replace control. 

2) Loose wires or incorrectly wired.  Verify wiring and tighten all connections. 
3) Flame safeguard control or high fire panel switching relay (if supplied) defective. Verify 

and correct as required. 
4) Linkage mechanically binding.  Readjust linkage. 
5) Defective modulating motor. Replace. 

5.6.5 Low Oil Flame Is Established and Proven, but Flame Out Occurs in Transition from Low Fire to 
High Fire. 

1) Defective or incorrect size oil nozzle.  Replace. 
2) High fire oil pressure too low.  Readjust. 
3) Air dampers set too far open at low fire, which causes flame to blow out in starting to high 

fire.  Readjust dampers. 
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1 1-1/4 1-1/2 2 2-1/2 3 4
Std tee through side 5.5 7.5 9 12 14 17 22

Std. E11 2.7 3.7 4.3 5.5 6.5 8 12
45�q E11 1.2 1.6 2 2.5 3 3.7 5

Plug Cock 3 4 5.5 7.5 9 12 16

Pipe Size (IPS)

 
Table 2: Equivalent Length of Fittings in Feet 

 
Figure 3: Typical Gas Piping Schematic for Model CM Burner, UL Listed 

22..22  OOii ll   SSuuppppllyy  PPiippiinngg  

2.2.1 The CM burner is designed for use with light grade fuel oil commercial standard grade #2. 

2.2.2 It is recommended that prior to installation all national, local and other applicable codes be 
reviewed to ensure total compliance. 

2.2.3 It is recommended that prior to installation, NFPA-31 and all other national, state, local and other 
applicable codes be reviewed to ensure total compliance with their requirements including, but 
not necessarily limited to, the use of anti-siphon valve(s), oil safety valve(s) (OSV), or other 
acceptable means to prevent siphoning of the oil when tank is above burner level.  Even if such 
devices are not required by code, they should be considered good installation practice and 
mandatory when the tank is above burner level. 

2.2.4 Do not install manual valves in the return line between the pump and the tank unless required by 
a specific code.  If a manual valve is required, an automatic relief valve must be installed across 
the manual valve to ensure that oil will bypass directly back to the tank in the event the manual 
valve is inadvertently left in the closed position.   

7 36
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2.2.5 Use copper tubing with flare fittings or iron pipe on all installations.  All units must utilize the 
proper size and type of suction line oil filters (see Table 3 for sizing oil filters). 

2.2.6 If the oil storage system has been used with fuel heavier than #2 fuel oil, the entire system should 
be thoroughly cleaned and flushed before starting up the new system.  Utilize fusible link and/or 
overhead anti-siphon valves as appropriate. 

2.2.7 If iron pipe oil lines are used on underground tanks, swing joints utilizing nipples and elbows must 
be used and joined together, making certain the piping connections are tightened as the tank 
settles.  Keep swing joints in the suction and return lines as close to the tank as possible.  
Underground tanks should be pitched away from the suction line end of the tank to prevent 
sediment from accumulating at the suction line entrance.  The suction line should be a minimum 
of 3” from the tank bottom. 

2.2.8 Before starting up the system, all appropriate air and oil leak tests should be performed.  Make 
certain that the tank atmospheric vent line is unobstructed. 

2.2.9 Refer to Figure 5 for fuel pump oil piping connection information.  Further information relating to 
burner oil piping can be found in Table 3, Figure 4 and Figure 5. 

Gas/Oil Model Oil Model
Suction Capacity

(GPH)
CM9-GO-30 CM9-O 130

CM9A-GO-30 CM9A-O 220
CM9B-GO-30 CM9B-O 220
CM10-GO-30 CM10-O 292

CM10A-GO-30 CM10A-O 292
CM10B-GO-30 CM10B-O 292
CM10C-GO-30 CM10C-O 292
CM11-GO-30 CM11-O 480

CM11A-GO-30 CM11A-O 480
CM12-GO-30 CM12-O 510

CM12A-GO-30 CM112A-O 510  
Table 3: Oil Pump Suction Capacity Chart 

2.2.10 It is very important to properly size the oil suction line and oil filter, to provide fuel flow to the 
burner without exceeding 10” suction pressure (vacuum) at the oil pump suction port. The method 
to properly size fuel pump supply line is outlined below (Figure 4).  

1) Check oil pump GPH Suction Capacity shown in Figure 4, Oil Line Sizing. 
2) Measure total piping length (horizontal and vertical) from the end of the line in the tank, to 

the connection at the oil pump. 
3) Choose the appropriate graph above based on the pipe size.  Read up from horizontal 

line Total Feet of Iron pipe to Suction Capacity in GPH. 
4) Read left to the vertical line Inches of Vacuum at Fuel-Unit.  (This is the vacuum required 

to draw oil through the length of pipe selected. 
5) If installation has lift (Lift is defined as the vertical distance the fuel unit is above the top of 

the tank,) add 1” of vacuum for every foot of lift. 
6) Add the vacuum determined from items 4 and 5 together to determine total inches of 

vacuum. 
7) If total is over 10”, move to next larger pipe size chart and re-calculate total inches of 

vacuum. 
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2) Pilot solenoid valve not opening – listen and feel for valve actuation.  Solenoid valve not 
being powered – check electrical circuitry.  Replace coil or entire valve if coil is burner 
out. 

3) Defective gas pilot regulator – replace. 
4) Gas pressure too high or too low at pilot orifice.  Check orifice size in gas pilot assembly.  

Replace if incorrect.  Refer to gas pilot adjustments for correct settings.  Readjust as 
required. 

5) Defective ignition transformer – replace.  Incorrect ignition electrode settings – refer to 
gas pilot adjustments for correct settings. 

6) Defective flame safeguard control or plug in purge timing card.  Replace as required. 
7) Air flow switch not making circuit – check out electrically and correct pressure adjustment 

on switch, if required.  Defective air flow switch – replace.  Air switch negative pressure 
sensing tube out of position – reposition as necessary. 

 

5.5.2 Burner Motor Runs and Pilot Lights, but Main Gas Flame Is Not Established 

1) Main shutoff or test cock closed.  Check to make certain fully open. 
2) Pilot flame signal reading too low to pull in flame safeguard relay.  Refer to gas pilot 

settings section and readjust as required. 
3) Defective automatic main or auxiliary gas shut off valves.  Check electrical circuitry to 

valves.  Replace valves or correct circuitry as required. 
4) Defective flame safeguard control or plug in amplifier.  Check and replace as required. 
5) Butterfly valve set incorrectly on modulating burner.  Readjust as required. 
6) Main gas pressure regulator atmospheric vent line obstructed.  Correct. 
7) Defective main gas pressure regulator – replace.  Miss adjusted main gas pressure 

regulator – readjust to meet required operational values. 

5.5.3 Carbon Monoxide Readings on Gas Firing 

1) Flame impingement on cold heat transfer surfaces caused by excessive firing rate.  
Reduce firing rate to correct input volume. 

2) Flame impingement on cold combustion chamber surfaces due to undersized combustion 
chamber.  Refer to chamber size charts, page 13, and/or contact factory for additional 
information. 

3) Incorrect gas/air ratios.  Readjust burner to correct CO2 / O2 levels, reducing CO 
formation to appropriate level.  Refer to Figure 7 for additional information. 

5.5.4 Gas High Fire Input Cannot Be Achieved 

1) Gas company pressure regulator or meter operating incorrectly, not allowing required gas 
pressure at burner train inlet.  Have gas company correct. 

2) Gas cock upstream of train inlet not fully open.  Check and correct. 
3) Gas line obstructed.  Check and correct. 
4) Gas train main and/or leak test cocks not fully open.  Check and correct. 
5) Gas supply line between gas company regulator and burner inlet too small.  Check 

supply pressure at meter, determine pressure drop and increase line size as required, or 
raise supply pressure to compensate for small line.  Do not raise pressure so high that 
under static (no flow) conditions the pressure exceeds the maximum allowable pressure 
to the gas train components on the burner. 

6) Burner gas train components sized too small for supply pressure.  Increase component 
size as appropriate. 

7) Automatic gas valve not opening fully due to defective operation.  Replace gas valve. 
8) Butterfly valve not fully opened.  Readjust. 
9) Defective main gas pressure regulator.  Replace 
10) Incorrect spring in main gas pressure regulator.  Replace as required. 
11) Main gas pressure regulator vent line obstructed.  Check and correct. 

35
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Manufacturer Model Minimum* Maximum

Honeywell R7800 1.25 DC Volts 5.0 DC Volts

Fireye E110 10 80

Scanner Signal (U.V. or Infrared)Flame Safeguard

* Below the minimum signal the Flame Safeguard will lock in failure after 3 sec  
Table 5: Acceptable Stable Pilot and/or Main Flame Current Readings 

 

55..44  TTrroouubbllee  SShhoooott iinngg  SSuuggggeesstt iioonnss  GGaass,,  OOii ll   oorr  GGaass//OOii ll   BBuurrnneerr::   ggeenneerraall   

5.4.1 Burner Fails to Start 

1) Defective On/Off or fuel transfer switch: replace. 
2) Control circuit has an open control contact.  Check limits, low water cutoff, proof of 

closure switch and others as applicable. 
3) Bad fuse or switch open on in-coming power source.  Correct as required. 
4) Motor overloads tripped.  Reset and correct cause for trip out. 
5) Flame safeguard control safety switch tripped out.  Reset and determine cause for 

apparent flame failure. 
6) Loose connections or faulty wiring.  Tighten all terminal screws and consult wiring 

diagram furnished with the burner. 
7) Flame safeguard control starting circuit blocked due to flame relay being energized.  

Possible defective scanner: replace.  Possible defective amplifier:  replace.  Scanner 
actually sighting flame due to leaking fuel valve: correct unwanted flame cause.  
Defective flame safeguard control: replace. 

8) Defective blower motor.  Repair or replace. 

5.4.2 Occasional Lockouts For No Apparent Reason 

1) Gas pilot ignition failure.  Refer to pilot adjustment section and readjust to make certain 
that the ignition is instant and that flame signal readings are stable and above minimum 
values.  Use a manometer or 0 to 10” W.C. gas pressure gauge on pilot test tee to make 
certain that pressure is as recommended. 

2) Gas pilot ignition.  Verify that there are no cracks in the porcelain and that transformer 
end and electrode end plug in connections are tight. 

3) Loose or broken wires.  Check all wire nut connections and tighten all terminal screw 
connections in panel and elsewhere as appropriate. 

4) Ensure that when main flame lights, the air flow switch is not so critically set as to allow 
occasional momentary opening of the air switch contacts. 

5) Occasional low voltage supply.  Have local utility correct.  Make certain that the burner 
control circuit transformer (if supplied) is correct for the voltage being supplied. 

6) Occasional low gas supply pressure.  Have utility correct. 
7) Air leak in oil suction line or check valve not holding.  Correct as required. 

 

55..55  TTrroouubbllee  SShhoooott iinngg  SSuuggggeesstt iioonnss::   GGaass  

5.5.1 Burner Motor Runs, but Pilot Does Not Light 

1) Gas supply to burner shut off – make sure all manual gas supply valves are open.  
Automatic high pressure valve at meter such as Sentry type tripped shut due to high gas 
pressure – reset valve and correct cause for trip out. 
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8) The instructions above do not allow for any added restrictions, such as line filter, elbows, 
sharp bends, check valves, etc..  Suction line vacuum values for such components vary 
from one manufacturer to another. 

9) It is always safe to size the return line from the pump to the tank at the same size as the 
selected suction line. 

10) A Rule of Thumb to determine total vacuum for suction line sizing is to add 10% to 
vacuum determined from Figure 4 calculations. 
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Figure 4: Oil Line Sizing 

 
Figure 5: Oil Piping Details  
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22..33  CCoommbbuusstt iioonn  AAii rr   RReeqquuii rreemmeennttss  

2.3.1 Fresh air required to support combustion, as well as to provide adequate location ventilation, 
must be supplied.  All types of fuel require approximately 10 cubic feet of standard air (sea level 
at 60�qF) per 1000 BTU’s firing rate, for theoretical perfect combustion.  In actual practice, a 
certain amount of excess air is required to ensure complete combustion, but this can vary 
substantially with specific job conditions.   

2.3.2 Additional air is lost from the boiler room through barometric dampers, draft diverters and similar 
venting devices.  It is generally accepted that ½ square inch of free air opening (for each gas or 
oil burner in the room) per 1000 BTU/hr firing rate will be adequate.  Under no circumstances 
should a boiler room be under negative pressure.  Jurisdictional authority relating to combustion 
air and boiler room ventilation requirements vary widely.  In order to make certain compliance, the 
controlling authorities should be consulted. 

  

22..44  BBuurrnneerr  MMoouunntt iinngg::   GGeenneerraall   

2.4.1 Provisions should be made to provide adequate space around the burner and associated 
equipment to allow for ease of inspection, maintenance and service. 

2.4.2 Observe codes for the minimum clearances to combustible materials. 

2.4.3 Provide a suitable burner front plate, consisting of a steel plate of ample thickness to support the 
weight of the burner and hold it firmly in alignment with the heat exchanger.  The front plate must 
be protected from heat using high temperature refractory.  The refractory (burner quarrel) must be 
formed as shown below in Figure 6. 

2.4.4 The burner mounting flange must be securely attached to the front plate with suitable gasket or 
non-asbestos, high temperature rope packing to prevent any products of combustion from 
escaping from the combustion chamber through the burner-boiler mounting flanges.  The burner 
assembly must be supported at the base of the housing to prevent undue strain on the front plate.  
(A mounting pedestal is furnished for this purpose.) 

  

22..55  CCoommbbuusstt iioonn  CChhaammbbeerr::   GGeenneerraall   

2.5.1 Combustion chambers shall be provided as recommended in Chamber Dimension Charts and 
should be constructed of high temperature refractory, in the form of firebrick or rammed plastic 
refractory, backed by suitable heat insulating material. 

2.5.2 Certain types of heat exchangers, such as warm air furnaces, some hot oil heaters, wet base 
steel and cast iron packaged firebox boilers and Scotch Marine boilers, use the combustion 
chamber to transfer heat and therefore do not require refractory of other insulation.  If in doubt, 
consult the heat exchanger equipment manufacturer. 

2.5.3 All possible points of air infiltration or ex-filtration must be sealed.  If the unit is to be fired under 
positive combustion chamber conditions, extreme care must be taken to ensure that a 100% seal 
is maintained.  The Model CM burner is designed to provide all the air required for complete and 
efficient combustion.  Entry or loss of air from sources other than the firing unit will decrease its’ 
overall combustion and operational efficiency.  
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2) Close checking cock (main test cock).  Start up burner and flip run/test switch to test.  
Access to check switch on Fireye D Series is best obtained by using a small right angle 
tool, such as an Allen Wrench.   

3) Observe pilot signal with DC voltmeter or micro-ammeter and reduce pilot gas pressure 
to a point where the signal is erratic or reduced substantially from initial reading. 

4) Raise the pilot gas pressure to the point where the signal is again stable.  Remove 
scanner and use a mirror to view the pilot flame through the scanner pipe (a live flame 
from cigarette lighter or butane torch may be needed to keep scanner actuated).  Be sure 
to get full coverage of scanner pipe by pilot flame. 

5) Release check switch and observe meter as main gas valve opens and moves air 
damper.  If there is a drop in signal as this happens, increase pilot pressure slightly until 
signal is steady at all times. 

5.2.2 Refer to the next section, Gas Pilot Flood Test, as another means of determining proper pilot 
fuel/air mixture. 

  

55..33  GGaass  PPii lloott   FFlloooodd  TTeesstt   

5.3.1 Many pilot problems are caused by a poor mixture of gas and air at the point of ignition (ignition 
spark gap).  The cause of this poor mixture condition is usually excessive gas flow or insufficient 
air (air dampers are closed too far). 

5.3.2 Once the pilot is adjusted and felt to be correct – it is suggested that the following test be 
accomplished to further verify that the pilot will be reliable. 

1) Turn the burner off and shut the main leak test cock in the main gas train.  (This valve 
should always be closed when making pilot adjustments.) 

2) Take steps to keep the fuel air linkage in the pilot light off position.  If the flame safeguard 
control has a run/test switch, it can be placed in the test position.  If the flame safeguard 
control does not have the run/test switch, it may be necessary to disconnect the power 
wire to the motorized gas valve. 

3) Install a 0 to 10” W.C. gas pressure gauge or a manometer in the pilot test tee fitting.  
Plug an appropriate flame signal meter into the flame safeguard control. 

4) Disconnect the high tension ignition lead-wire at the ignition transformer secondary 
terminal.  Either hold onto the insulated portion or let the free ignition wire hang loose, so 
that it is not able to come into contact with the bare ignition terminal on the transformer. 

5) Start the burner and let it go through the pre-purge period.  As soon as the pilot ignition 
circuit is energized (listen for the sound of the solenoid valve opening or watch the pilot 
gas pressure gauge), let about 3 or 4 seconds lapse and then CAREFULLY (the ignition 
transformer is putting out 6000 volts) touch the ignition leadwire to the transformer 
terminal secondary. If the pilot fuel/air mixture and ignition electrode are adjusted 
correctly, the pilot will light instantly and the flame signal reading will be steady and of the 
correct value.  If the pilot does not light instantly, then readjust the pilot gas pressure 
and/or the air dampers and/or the ignition electrode setting according to the information 
provided in this manual. 

6) Turn the burner off.  Re-connect the ignition leadwire to the ignition transformer 
secondary terminal.  Set the check switch in the flame safeguard control for automatic 
operation.  Re-connect any wires that have been disconnected to hold the motorized gas 
valve in the pilot position.  Open the checking gas cock, turn the burner on and verify that 
the pilot lights and proves instantly, providing good, smooth ignition of the main gas 
flame. 

7) If Gas Pilot Flood Test is successful, it is not always a guarantee of correct pilot air/fuel 
mixture, but a failure will almost always indicate an excessively rich mixture. 
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55..  TTRROOUUBBLLEESSHHOOOOTTIINNGG  

55..11  OOii ll   PPuummpp  oorr  OOii ll   FFllooww  PPrroobblleemmss  aanndd  TTyyppiiccaall   SSoolluutt iioonnss  

5.1.1 No Oil Delivered 

1) Reversed pump rotation 
2) Suction lift too high (see Figure 4) 
3) Air leak in suction line 
4) Pump not primed, or has lost prime 
5) Pump coupling not installed properly 
6) Pump defective 
7) Line plugged 
8) Valve closed 
9) Defective relief valve or valve pressure set too low 

5.1.2 Pump Leaks 

1) Cover bolts need tightening; gasket broken or defective 
2) Mechanical seal (used on certain models) may be scratched, due to dirt 
3) Inlet head pressure too high.  Install a pressure reducing valve set a 3 psig or less 
4) Oil line fitting not tight 

5.1.3 Noisy Pump 

1) Air leak in suction line 
2) Pump not securely mounted 
3) Vibration caused by bent shaft or misalignment 
4) Pump overloaded 
5) Suction line vacuum so high that vapor forms within the liquid (see Figure 4) 

5.1.4 Capacity Too Low 

1) Suction lift too high (see Figure 4) 
2) Air leak in suction line 
3) Suction line too small (see Figure 4) 
4) Check valve or strainer is obstructed or dirty 
5) Mechanical defects – pump badly worn or seal defective 

5.1.5 For additional oil pump information, refer to the oil pump manufacturer’s product bulletin supplied 
with the burner. 

  

55..22  GGaass  PPii lloott   IIggnnii tt iioonn  AAddjjuussttmmeenntt   

5.2.1 Excessive gas pressure and insufficient air may be the most common causes of pilot ignition 
failure. Gas pressure should be read at the test tee on the pilot gas supply pipe with a manometer 
or 0 – 10” W.C. gauge.  Look for stability of gas pressures at all times.  Some job conditions or 
heat exchangers may require larger air damper openings or different gas pressures than 
recommended.  For dependable pilot ignition, always use air damper setting to provide the MOST 
air and LOWEST pilot gas pressure settings allowable for good pilot signal at all times. 

1) Remove pilot assembly and check for proper orifice size and spark gap.  The spark gap 
between the electrode and outside radius of the gas pilot assembly should be 1/16” – 
3/32. See Figure 13. 
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BHP
Min. Inside 
Dimension

300 34”
350 34”
400 38”
450 38”
500 38”
600 42”
700 45”
800 45”
900 50”
1000 50”
1200 54”
1500 54”  

Table 4: Scotch Marine Boiler Mi nimum Furnace Tube In side Dimensions 

2.5.4 Note: The above dimensions are recommended minimums.  If boiler dimensions are less than 
indicated, consult with the factory.  
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Figure 6: Burner Quarrel Dimensions 

11 32

®



Cmax Installation & Operation Manual  - POWER FLAME INCORPORATED  

 

 34

4.5.7 Most codes and standards regarding NOx emissions are based on a PPM level corrected to 3% 
O2. To correct NOx to a specified O2 level, use the following formula: 

)(
)(9.20

9.17
)(

2

�P�H�D�V�X�U�H�G�1�2
�P�H�D�V�X�U�H�G�2

�F�R�U�U�H�F�W�H�G�1�2 �;�; �˜
��

�   

4.5.8 Figure 17 shows combustion efficiency as a function of net stack temperature and O2 in the stack 
for natural gas. Net stack temperature is the difference between the measured stack temperature 
and ambient temperature. This graph does not include radiation and convection losses from the 
boiler or heat exchanger. 

 

 
Figure 18: IFGR flow determination 
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33..  SSTTAARRTT  UUPP  PPRROOCCEEDDUURREESS  

33..11  BBuurrnneerr  SSttaarrtt   UUpp  aanndd  SSeerrvviiccee  TTeesstt   EEqquuiippmmeenntt   RReeqquuii rreedd  

3.1.1 The following test equipment is required to ensure proper start up and adjustment of burner 
equipment to obtain maximum efficiency and reliability of operation. 

3.1.2 See Figure 7 for CO2 versus O2 Curves. These curves correlate the relative values of O2 and CO2 
for the fuels listed, as well as the percentage of excess air at given O2 and CO2 values. 

3.1.3 Equipment required: 

For any fuel: 
�x O2 analyzer (Required) 
�x CO2 indicator (Optional) 
�x Stack thermometer 
�x Draft gauge or inclined manometer 
�x Combination volt/ammeter 
�x DC Micro-ammeter or DC Voltmeter, as required by Flame Safeguard programmer  
For gas: 
�x CO indicator 
�x U-Tube manometers 0-16” W.C.  
�x Calibrated pressure gauges 0-35” W.C. and 0-5 PSIG (Higher pressure ranges may be 

necessary depending upon gas inlet supply pressure) 
For Oil: 
�x Compound vacuum/pressure gauge for pump suction side (-30” to 30” W.C.) 
�x 0-100 PSIG oil pressure gauge (two required for atomizing pressure and oil pressure) 
�x 0-400 PSIG gauge for pump pressure 
�x Smoke tester 

3.1.4 Note:  When firing gas fuels, it is possible to attain CO2 readings that appear to be acceptable 
(i.e., 8%, 9%, 10%, etc.) while actually producing an unsafe condition.  At such CO2 readings, a 
deficiency of air will create the formation of CO (carbon monoxide) in the flue gases.  Therefore, 
when firing gas or oil, always measure O2 and test for CO to make certain that the burner is 
adjusted so that it has an excess, rather than a deficiency, of air.  CO is a dangerous product of 
incomplete combustion and is associated with combustion inefficiency and increased fuel cost.   
CO readings on any fuel should be near 0%. 

  

33..22  GGeenneerraall   SSttaarrtt --UUpp  AAll ll   FFuueellss  

3.2.1 A thoroughly qualified burner technician must be employed to provide the initial burner start up, 
as well as any subsequent servicing of the burner and related controls. 

3.2.2 A representative of the owner and/or the person or persons responsible for operating and 
maintaining the unit should be present during the initial start up.  A service representative may 
also be required by the local utility on gas-fired equipment.  Instructions regarding the proper care 
and maintenance of the unit should be outlined with these people present. 

3.2.3 Before initiating start up, the start up technician should thoroughly study and become completely 
familiar with the exact sequence of operation and all other details of the specific flame safeguard 
control system being used. This information will be found in bulletins printed and supplied by 
Honeywell, Fireye, or Siemens. A copy of this bulletin is supplied with the burner. 
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