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Fuel Symbol Gross Heating Value Specific Gravity

Natural gas CH4 90%+ 1004 BTU/ft3 0.60

1.55

2.09

( 40.1 MJ/m3 )

(101.2 MJ/m3)

(133.7 MJ/m3)

Propane C3H8 2564 BTU/ft3

Butane C4H10
3333 BTU/ft3
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Optional Mounting 
Flange

Burner Length

Effective LengthFurnace Wall
Thickness

Burner Length - Furnace Wall Thickness = Mounting Flange Length
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LOW FRICTION Silicon Carbide Brick=
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Figure 1
Recommended Flux
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A Tube enclosed on three sides  Metalic inner & outer tube

B Tube free to radiate   Metalic inner & outer tube

C Tube enclosed on three sides   Ceramic inner metalic outer tube

D Tube free to radiate   Ceramic inner metalic outer tube
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E Tube Enclosed  Ceramic inner & outer tube

F Tube free to radiate   Ceramic inner & outer tube

F
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The maximum heat transfer can be determined by using Figure 1 and in this
example is 60 Btu/hr/in2  (2.7 watts/cm2) for the upper tubes and 45 Btu/hr/in2 

(2 watts/cm2) for the lower tubes with metallic inner tubes.  With ceramic inner
tubes, it is 92.5 Btu/hr/in2  (4.1 watts/cm2) for the upper tubes and 72.5 Btu/hr/in2 

(3.2 watts/cm2) for the lower tubes.   With ceramic inner and outer tubes, it is
120 Btu/hr/in2  (5.3 watts/cm2) for the upper tubes and 95 Btu/hr/in2 

(4.2 watts/cm2) for the lower tubes.   The maximum heat transfer is the flux at
which the burner can be operated without exceeding the the recommended
tube temperature.  The surface area = OD x π x effective length and in this
example, is equal to 6 x 3.14 x 70 ~ 1320in2  (15.24 x 3.14 x 178 ~ 8518cm2)
Efficiency can be estimated as .70 and is dependent on furnace temperature,
tube length, burner length, excess air etc.  If calculation shows the maximum
input is within 10% of the capacity rating of the burner, a more precise
determination of efficiency may be required.  (Example continues on page 12.)

Maximum Input = 
Maximum Heat Transfer x Surface Area

Efficiency
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Upper tubes =

Lower tubes =

With ceramic inner tubes, the Maximum Input is:

45 x 1320
.7

= 84,857 Btu/hr.

60 x 1320
.7

= 113,142 Btu/hr. 2.7 x 8518
.7

= 32,855 watts/cm2

2.0 x 8518
.7

= 24,337 watts/cm2

Upper tubes =

Lower tubes = 72.5 x 1320
.7

  = 84,857 Btu/hr.

92.5 x 1320
.7

 = 174,428 Btu/hr. 4.1 x 8518
.7

= 49,873 watts/cm2

2.0 x 8518
.7

= 24,337 watts/cm2

The maximum inputs are within the range of the burner.  See Data 325-3 or 325-3S.

With ceramic inner and outer tubes, the Maximum Input is:

Upper tubes =

Lower tubes = 95.0 x 1320
.7

  = 179,142 Btu/hr.

120 x 1320
.7

 = 226,285 Btu/hr. 5.3 x 8518
.7

= 64,493 watts/cm2

4.2 x 8518
.7

= 51,108 watts/cm2

Therefore, with metallic inner tubes, the Maximum Input in this example is:

Maximum heat release = Maximum Input x Efficiency
This is the heat available for the process.

Metallic
Inner
Tubes

Upper tubes = 113,142 x .7 = 79,200  (32,885 x .7 = 23,020)
Lower tubes = 84,857 x .7 = 59,400  (24,337 x .7 = 17,036)

Ceramic
Inner
Tubes

Upper tubes = 174,428 x .7 = 122,100  (49,873 x .7 = 34,911)
Lower tubes = 136,714 x .7 = 95,700  (38,939 x .7 = 27,257)

In this example, with 16 upper tubes and 16 lower tubes, using metallic inner
tubes, the maximum heat release is 2,217,600 Btu/hr (641 kW) which is less
than the 2,400,000 Btu/hr (700 kW) required.  Using ceramic inner tubes, the
maximum heat release is 3,484,800 Btu/hr (1020 kW) which meets the above
requirements.  Ceramic inner and outer tubes are also an option with maximum
heat release of 4,540,768 Btu/hr (1330 kW). 
If ceramic inner tubes are not an acceptable option and additional tubes cannot
be added, a larger diameter tube is required.
Repeating the calculations using a 7-1/2 inch (19.05 cm) tube with metallic inner
tubes:

Surface area = 1650in2  (10,646cm2)  
  Maximum input for tubes;
     Upper tubes = 141,428 Btu/hr.  (41,063 watts)     
     Lower tubes = 106,071 Btu/hr.  (30,417 watts) 
The maximum inputs are within the range of the burner.  See Data 325-2
  Maximum heat release;
     Upper tubes = 99,000 Btu/hr x 16 = 1,584,000 Btu/hr
                           (28,744 x 16 = 459,904 [460kW])
     Lower tubes = 74,250 Btu/hr x 16 = 1,188,000 Btu/hr
                           (21,292 x16 = 340,672 [341kW])
With 16 upper and 16 lower 7-1/2" (19.05cm) OD tubes the maximum 
heat release is 2,772,000 (801kW)which meets the specified 2,400,000 Btu/hr.
(700kW).

Ceramic
Inner &

Outer Tubes

Upper tubes = 226,285 x .7 = 158,399  (64,493 x .7 = 45,145)
Lower tubes = 179,142 x .7 = 125,399  (51,108 x .7 = 35,775)
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Main Gas
Valve Train

High/Low air & gas control (pulse firing)

1

3

4

to other burners

to other burners2

If fast high/low control is not necessary, the CRS valve 2 and the solenoid valve 1 can be
replaced with a two-position automatic butterfly valve.
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Main Gas
Valve Train

On/Off Control

1

2

to other burners

to other burners

N.C.

N.C.

3

N.C.

optional bypass
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Main Gas
Valve Train

Modulating Control

1

2

3

to other burners

to other burners
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Automatic Gas Shut-Off

12

to other burners

to other burners

N.C.
N.C.

Air
Line

Gas
Line

1 Automatic gas
shut-off by burner.

2Automatic gas
shut-off by zone.
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Offered By: 
Power Equipment Company 
2011 Williamsburg Road 
Richmond, Virginia 23231 
Phone (804) 236-3800 
Fax     (804) 236-3882 

 
www.peconet.com 
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