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Specifications / Design Details

Radiant Energy - source and transfer
The quantity of radiant energy the RadMax™ Burner

system is capable of supplying is a function of the
surface area, emissivity and temperature of the burner
tile(s). The effective surface area of a Type 25, Type
50 or Type 13 burner tile is 0.37 ft2 (0.034 m2). Emis-
sivity is defined as the measure of the ability of a
material to radiate energy. It is expressed as a number
from 0.0 – 1.0. The nominal emissivity for the
RadMax™ Burner tile is 0.92 @ 1500°F (815°C) or 0.94
at room temperature. The maximum operating tempera-
ture for the RadMax™ Burner tile is 1650°F (900°C).

To determine the radiant heat transfer or heat flux
from the RadMax™ Burner system to the work, the
temperature and emissivity of the work must be
known. Refer to the following table to determine the
maximum heat flux between one square foot of
RadMax™ Burner and the work at a given temperature.
Correct for the emissivity of the work by multiplying the
value from the table by the work’s emissivity. (The
table is corrected for the burner tile’s emissivity.)

For example, if we assume the work temperature is
200°F and its emissivity is 0.80, the energy transfer
rates per square foot at various tile temperatures are
as illustrated below.

RadMax™ Burner tile temperature = 1400°F
From the table below, we determine
the heat flux to be 18,600 Btu/ft2/hr x 0.80 emissivity

= 14,880 Btu/ft2/hr

RadMax™ Burner tile temperature = 1600°F
From the table below, we determine
the heat flux to be 28,000 Btu/ft2/hr x 0.80 emissivity

= 22,400 Btu/ft2/hr

Metric table appears on next page.

tf/utBs'0001ni(etaRrefsnarTtaeHtnaidaR 2 )rh/
erutarepmeT

F°kroWfo ]1[

)F°(eliTrenruB™xaMdaRfoerutarepmeT )erutarepmetrofdetcerrocytivissimE(

0011 0511 0021 0521 0031 0531 0041 0541 0051 0551 0061 0561

0 4.9 6.01 0.21 5.31 1.51 9.61 8.81 9.02 2.32 6.52 2.82 0.13

001 3.9 5.01 9.11 4.31 0.51 8.61 8.81 8.02 1.32 5.52 1.82 9.03

002 1.9 4.01 8.11 3.31 9.41 7.61 6.81 7.02 9.22 4.52 0.82 8.03

003 9.8 2.01 5.11 0.31 7.41 5.61 4.81 5.02 7.22 1.52 8.72 6.03

004 6.8 8.9 2.11 7.21 3.41 1.61 0.81 1.02 4.22 8.42 4.72 2.03

005 1.8 3.9 7.01 2.21 9.31 6.51 6.71 7.91 9.12 3.42 9.62 7.92

006 4.7 7.8 1.01 6.11 2.31 0.51 9.61 0.91 3.12 7.32 3.62 1.92

007 6.6 8.7 2.9 7.01 3.21 1.41 0.61 1.81 4.02 8.22 4.52 2.82

008 4.5 7.6 1.8 6.9 2.11 0.31 9.41 0.71 3.91 7.12 3.42 1.72

009 0.4 3.5 6.6 1.8 8.9 6.11 5.31 6.51 9.71 3.02 9.22 7.52

0001 2.2 5.3 8.4 4.6 0.8 8.9 7.11 8.31 1.61 5.81 1.12 0.42

0011 --- 3.1 7.2 2.4 8.5 6.7 6.9 7.11 9.31 4.61 0.91 8.12

0021 --- --- --- 5.1 2.3 0.5 9.6 0.9 3.11 7.31 4.61 2.91

0031 --- --- --- --- --- 8.1 8.3 9.5 1.8 6.01 2.31 0.61

0041 --- --- --- --- --- --- --- 1.2 4.4 8.6 5.9 3.21

0051 --- --- --- --- --- --- --- --- --- 5.2 1.5 9.7

0061 --- --- --- --- --- --- --- --- --- --- --- 8.2

0.1=ytivissimE]1[
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Radiant Energy - source and transfer (continued)

m/Wkni(etaRrefsnarTtaeHtnaidaR 2)
erutarepmeT

C°kroWfo ]1[
)C°(eliTrenruB™xaMdaRfoerutarepmeT )erutarepmetrofdetcerrocytivissimE(

006 526 056 576 007 527 057 577 008 528 058 578 009

0 4.03 0.43 9.73 2.24 8.64 7.15 1.75 8.26 9.86 5.57 5.28 9.98 9.79

05 1.03 7.33 7.73 9.14 5.64 4.15 8.65 5.26 6.86 2.57 2.28 7.98 6.79

001 7.92 3.33 2.73 5.14 1.64 0.15 3.65 0.26 2.86 7.47 7.18 2.98 2.79

051 0.92 6.23 5.63 8.04 4.54 3.05 7.55 4.16 5.76 1.47 1.18 6.88 5.69

002 0.82 7.13 6.53 9.93 4.44 4.94 7.45 4.06 6.66 1.37 1.08 6.78 6.59

052 7.62 4.03 3.43 5.83 1.34 1.84 4.35 1.95 3.56 8.17 9.87 3.68 3.49

003 0.52 6.82 6.23 8.63 4.14 4.64 7.15 4.75 6.36 1.07 1.77 6.48 6.29

053 7.22 4.62 3.03 6.43 2.93 1.44 5.94 2.55 3.16 9.76 9.47 4.28 4.09

004 9.91 5.32 4.72 7.13 3.63 3.14 6.64 3.25 5.85 0.56 1.27 6.97 5.78

054 3.61 9.91 8.32 1.82 7.23 7.73 0.34 8.84 9.45 5.16 5.86 0.67 0.48

005 8.11 5.51 4.91 7.32 3.82 3.33 6.83 4.44 5.05 1.75 2.46 7.17 7.97

055 4.6 1.01 1.41 4.81 0.32 0.82 3.33 1.93 2.54 8.15 9.85 4.66 4.47

006 --- 7.3 6.7 9.11 6.61 6.12 9.62 7.23 9.83 5.54 5.25 0.06 1.86

056 --- --- --- 3.4 0.9 0.41 3.91 1.52 3.13 9.73 0.54 5.25 5.06

007 --- --- --- --- --- 0.5 4.01 2.61 4.22 0.92 1.63 7.34 7.15

057 --- --- --- --- --- --- --- 8.5 0.21 7.81 8.52 3.33 4.14

008 --- --- --- --- --- --- --- --- --- 7.6 8.31 4.12 4.92

058 --- --- --- --- --- --- --- --- --- --- --- 6.7 7.51

0.1=ytivissimE]1[

To determine the radiant heat transfer or heat flux
from the RadMax™ Burner system to the work, the
temperature and emissivity of the work must be
known. Refer to the following table to determine the
maximum heat flux between one square meter of
RadMax™ Burner and the work at a given temperature.
Correct for the emissivity of the work by multiplying the
value from the table by the work’s emissivity. (The
table is corrected for the burner tile’s emissivity.)

For example, if we assume the work temperature is
93°C and its emissivity is 0.80, the energy transfer
rates per square foot at various tile temperatures are
as illustrated below.

RadMax™ Burner tile temperature = 760°C
From the table below, we determine
the heat flux to be 58 kW/m2 x 0.80 emissivity

= 46.6 kW/m2

RadMax™ Burner tile temperature = 870°C
From the table below, we determine
the heat flux to be 87.6 kW/m2 x 0.80 emissivity

= 70 kW/m2

Combustion Control ltd



RadMax™ Burners Page 1405

9/02

Specifications / Design Details

Absorption Charts and Wave Lengths
A second important consideration in any radiant

application is the wave length of radiation generated.
As the heater surface temperature increases, the
wave length of the radiant energy generated de-
creases. To get the most efficiency from the radiant
dryer, generate a wave length of infrared that will be
absorbed by the product to be heated. It does little or
no good to increase the generator surface temperature
in order to get more energy released per square foot
and generate wave lengths of radiation that passes
through the product much like light passes through a
window glass.

Select the proper range of wave lengths by using
a radiation absorption chart for the product to be

heated. The water absorption chart below will provide a
graphic view of those wave lengths of infrared that will
be most readily absorbed by water. As seen from the
absorption curve, there are two ranges of wave length
that fall under the maximum portion of the curve. The
first range includes radiation from 5.3 to 7 microns in
length and an emitter surface temperature range from
280°F to 530°F (140°C to 270°C). The second range of
maximum efficiency is 2.55 to 2.9 microns in wave
length and 1330°F to 1600°F (720°C to 870°C).

Many try to increase drying capacity by increasing
the burner input and face temperature. As the chart
indicates, system efficiency could drop by over 70%
when going above 1600°F (870°).

Combustion Control ltd
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NOx and Face Temperature vs. Excess Air
This chart represents the relationship between NOx
emissions and face temperature versus percent of
excess air. Actual readings may vary according to
operating conditions.
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Sample Calculations

The following is a sample set of calculations to show
the steps required to determine the number of burner
heads and burner rows in a given application.

Typical application for Maxon RadMax� Burner is
preheating material for powder coating.
Material to be heated: Steel Sheet Metal, 10 Ga.
Dimensions: 4 ft. x 10 ft.
Temperature Requirements: 65o F = initial temp

400o F = final temp
Time to reach final temp: 1 minute
Belt Speed: 20 feet/minute

Step 1
Select operating temperature of Maxon RadMax�
Burner of 1500o F.  (The RadMax� operates between
1050o and 1650o F.  Selecting 1500o F allows for a
good “mid-range” should the operating temperatures
require adjustment after installation.)

Step 2
Determine the radiant energy transfer for the operating
temperatures in Btu/ft2 hr.  According to the chart on
page 1403, for a product temperature of 400o F and an
emitter temperature of 1500o F, the radiant energy
transfer is 22,400 Btu/ft2 hr.  Keep in mind that this
energy transfer is for only one side of the product.

Step 3
Heating the material the thickness of 16 gauge only,
determine the weight per square foot of the material.
For 16 gauge (.0598”) cold rolled steel sheet, this value
is 2.50 lb/ft2.

Step 4
Determine the specific heat of the product.  For steel,
c

p
 = 0.11 Btu/lb oF.

Step 5
From the above information, we can now determine the
heating capacity per square foot.

(2.50 lb/ft2)(0.11 Btu/lb oF)(400o F - 65o F) =

92.13 Btu/hr ft2

Step 6
Applying the heat-up time of 1 minute we get:

92.13 Btu/hr ft2 x 60 min/hr = 5,528 Btu/ft2

This is based on an emissivity of 1.0, or 100% of the
energy absorbed.

Step 7
Assuming an emissivity of 0.8, our design radiant
density is (5,528 Btu/ft2)/0.5 = 6,910 Btu/ft2

This is the radiant density required to heat our material
from 65o F to 400o F in one minute.

Step 8
If we multiply this radiant density by the area of the
material we get:

(6,910 Btu/ft2)x(4 ft)x(10 ft) = 276,400 Btu/hr

We then divide by the radiant energy transfer (from
Step 2) to get:

(276,400 Btu/hr) / (22,400 Btu/ft2 hr) = 12.3 ft2 of burner
required per side

To determine the number of burner heads required,
simply divide the total area per side by the area of the
burner head, which is 0.37 ft2.

(12.3 ft2) / (0.37 ft2/burner head) = 33.2 burner heads
per side

Step 9
Determine and identify the zoning of the burner sys-
tem, if any.

Step 10
Select the burner type (i.e., type 13, 25, or 50).  For
this particular application we choose (7) rows of the
5-25 RadMax� Burner per side.  This provides us with
35 burner heads at a length of approximately 56 inches
per row (see page 1409).

NOTE: Powder coating requires material to be
heated approximately the thickness of 16 gauge per
side.

Step 11
Determine the fuel input to the burners.

(35 burner heads)x(25,000 Btu/hr burner head) =

875,000 Btu/hr per side x 2 = 1,750,000 Btu/hr

This is the input required to the burner.  Select an
appropriate premix system to provide this heat input.

Combustion Control ltd
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daeHrenruB05/52/31epyT™xaMdaR
erusserPdlofinaM .c.w" 2 3 4 5.4 )lanimon( 5 6

wolFriAnoitsubmoC HFCS 502 252 192 803 623 753

yticapaCmumixaM rh/utB 008,71 007,02 005,32 529,42 002,62 005,82

mumixaMtawolFleuF HFCS 8.71 7.02 5.32 9.42 2.62 5.82

yticapaCmuminiM rh/utB 008,01 001,41 006,61 000,81 003,91 007,12

muminiMtawolFleuF HFCS 8.01 1.41 6.61 0.81 3.91 7.12

egnaRerutarepmeTecaF F° 3841-0501 7351-0111 9651-0311 0951-0511 1161-3711 9561-0021

troProsneSemalF/krapStceriD
erusserPdlofinaM .c.w" 2 3 4 5.4 )lanimon( 5 6

wolFriAnoitsubmoC HFCS 66 77 78 39 79 601

yticapaCmumixaM rh/utB 043,5 012,6 050,7 874,7 068,7 055,8

mumixaMtawolFleuF HFCS 3.5 2.6 1.7 5.7 9.7 6.8

)atadcirtem(daeHrenruB05/52/31epyT™xaMdaR
erusserPdlofinaM rabm 0.5 5.7 0.01 2.11 )lanimon( 4.21 9.41

wolFriAnoitsubmoC m)n( 3 rh/ 08.5 51.7 52.8 27.8 32.9 21.01

yticapaCmumixaM Wk 2.5 1.6 9.6 3.7 7.7 4.8

mumixaMtawolFleuF m)n( 3 rh/ 05.0 95.0 76.0 17.0 47.0 18.0

yticapaCmuminiM Wk 2.3 1.4 9.4 3.5 7.5 4.6

muminiMtawolFleuF m)n( 3 rh/ 13.0 04.0 74.0 15.0 55.0 16.0

egnaRerutarepmeTecaF C° 608-665 638-995 458-016 668-126 778-436 409-946

troProsneSemalF/krapStceriD
erusserPdlofinaM rabm 0.5 5.7 0.01 2.11 )lanimon( 4.21 9.41

wolFriAnoitsubmoC m)n( 3 rh/ 88.1 81.2 84.2 36.2 67.2 00.3

yticapaCmumixaM Wk 6.1 8.1 1.2 2.2 3.2 5.2

mumixaMtawolFleuF m)n( 3 rh/ 51.0 81.0 02.0 12.0 22.0 42.0

NOTE: Most systems are
designed to nominal
capacities. Reduced or
extended capacities are
possible. RadMax™ should
not be installed in ovens/
chambers above 500°F.
Contact Maxon for more
information.

Face Temperature Range for Various Firing Rates
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srenruB™xaMdaR05epyTdna52epyT

telnI
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sdaeH
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)rh/utB(

ylbmessA)dne-ot-dne(52epyT ylbmessA)edis-ot-edis(05epyT
eziSdlofinaM

)sehcnini(noitangiseD
htdiWecaF
)sehcnini(

noitangiseD
htdiWecaF
)sehcnini(

"2/1-1

3 000,57 52-3 75.33 05-3 46.61

2x2

4 000,001 52-4 28.44 05-4 72.22

5 000,521 52-5 70.65 05-5 98.72

6 000,051 52-6 23.76 05-6 25.33

7 000,571 52-7 75.87 05-7 41.93

8 000,002 52-8 28.98 05-8 77.44

"2

9 000,522 52-9 70.101 05-9 93.05

3x2

01 000,052 52-01 23.211 05-01 20.65

11 000,572 52-11 75.321 05-11 46.16

21 000,003 52-21 28.431 05-21 72.76

31 000,523 52-31 70.641 05-31 98.27

"2/1-2

41 000,053 52-41 23.751 05-41 25.87

4x2

51 000,573 52-51 75.861 05-51 41.48

61 000,004 --- --- 05-61 77.98

71 000,524 --- --- 05-71 93.59

81 000,054 --- --- 05-81 20.101

*"3

91 000,574 --- --- 05-91 46.601

5x2

02 000,005 --- --- 05-02 72.211

12 000,525 --- --- 05-12 98.711

22 000,055 --- --- 05-22 25.321

32 000,575 --- --- 05-32 41.921

42 000,006 --- --- 05-42 77.431

52 000,526 --- --- 05-52 93.041

62 000,056 --- --- 05-62 20.641

TPN"2/1-2sitelnimottobrofezistelnimumixaM*

srenruB™xaMdaR31epyT

telnI
eziS

forebmuN
renruB

sdaeH

lanimoN
yticapaC
)rh/utB(

ylbmessA)dne-ot-dne(31epyT
eziSdlofinaM

)sehcnini(noitangiseD htdiWecaF
)sehcnini(

"2/1-1

2 000,05 31-2 26.13

2x2

3 000,57 31-3 64.74

4 000,001 31-4 13.36

5 000,521 31-5 51.97

6 000,051 31-6 99.49

7 000,571 31-7 48.011

8 000,002 31-8 86.621

"2
9 000,522 31-9 35.241

3x2
01 000,052 31-01 73.851
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Dimensions (in inches)

Type 13 RadMax™ Burner

renruB™xaMdaR31epyT

renruB
eziS

A

B

C D E

F
mottoB
telnI
ylnO

G
mottoB
telnI
ylnO

H
fo#
stelnI
mottoB(
)telnI

I
dradnatS

dednetxE
htgneL

31-2 26.13 24.4 24.5 91.1 TPN"2/1-1 36.72 00.0 60.2 1 83.52

31-3 64.74 24.4 24.5 91.1 TPN"2/1-1 74.34 29.7 60.2 1 22.14

31-4 13.36 24.4 24.5 91.1 TPN"2/1-1 13.95 00.0 60.2 1 60.75

31-5 51.97 24.4 24.5 91.1 TPN"2/1-1 61.57 29.7 60.2 1 19.27

31-6 99.49 24.4 24.5 91.1 TPN"2/1-1 00.19 48.51 60.2 2 57.88

31-7 48.011 24.4 24.5 91.1 TPN"2/1-1 48.601 77.32 60.2 2 95.401

31-8 86.621 24.4 24.5 91.1 TPN"2/1-1 96.221 96.13 60.2 2 44.021

31-9 35.241 29.4 29.5 96.1 TPN"2 66.831 16.93 26.2 2 82.631

31-01 73.851 29.4 29.5 96.1 TPN"2 05.451 35.74 26.2 2 31.251

Threaded Pipe - NPS Half Coupling

SIDE INLET

BOTTOM INLET

15.84
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D
Threaded Pipe
NPS Half Coupling
Each End

Threaded Pipe - NPS Half Coupling
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Type 25 RadMax™ Burner

renruB™xaMdaR52epyT

renruB
eziS

A

B

C D E

F
mottoB
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ylnO

G
mottoB
telnI
ylnO

H
fo#
stelnI
mottoB(
)telnI

I
dradnatS

dednetxE
htgneL

52-3 75.33 24.4 24.5 91.1 TPN"2/1-1 05.13 36.5 60.2 1 52.92

52-4 28.44 24.4 24.5 91.1 TPN"2/1-1 57.24 00.0 60.2 1 05.04

52-5 70.65 24.4 24.5 91.1 TPN"2/1-1 00.45 36.5 60.2 1 57.15

52-6 23.76 24.4 24.5 91.1 TPN"2/1-1 52.56 00.0 60.2 1 00.36

52-7 75.87 24.4 24.5 91.1 TPN"2/1-1 05.67 88.61 60.2 2 52.47

52-8 28.98 24.4 24.5 91.1 TPN"2/1-1 57.78 05.22 60.2 2 05.58

52-9 70.101 29.4 29.5 96.1 TPN"2 31.99 31.82 26.2 2 57.69

52-01 23.211 29.4 29.5 96.1 TPN"2 83.011 05.22 26.2 2 00.801

52-11 75.321 29.4 29.5 96.1 TPN"2 36.121 31.82 26.2 2 52.911

52-21 28.431 29.4 29.5 96.1 TPN"2 88.231 57.33 26.2 2 05.031

52-31 70.641 29.4 29.5 96.1 TPN"2 31.441 83.93 26.2 2 57.141

52-41 23.751 24.5 24.6 91.2 TPN"2/1-2 36.851 57.33 57.3 2 00.351

52-51 75.861 24.5 24.6 91.2 TPN"2/1-2 88.961 83.93 57.3 2 52.461
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Dimensions (in inches)

Type 50 RadMax™ Burner

D
Threaded Pipe
NPS Half Coupling 
Each End

Threaded Pipe - NPS Half Coupling
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See Page 1413 for additional dimensions
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renruB™xaMdaR05epyT

renruB
eziS

A

B

C D E

F
mottoB
telnI
ylnO

G
mottoB
telnI
ylnO

H
fo#
stelnI
mottoB(
)telnI

I
dradnatS

dednetxE
htgneL

05-3 46.61 24.4 24.5 91.1 TPN"2/1-1 13.61 18.2 60.2 1 60.41

05-4 72.22 24.4 24.5 91.1 TPN"2/1-1 49.12 00.0 60.2 1 96.91

05-5 98.72 24.4 24.5 91.1 TPN"2/1-1 65.72 18.2 60.2 1 13.52

05-6 25.33 24.4 24.5 91.1 TPN"2/1-1 57.33 00.0 60.2 1 49.03

05-7 41.93 24.4 24.5 91.1 TPN"2/1-1 18.83 18.2 60.2 1 65.63

05-8 77.44 24.4 24.5 91.1 TPN"2/1-1 44.44 00.0 60.2 1 91.24

05-9 93.05 29.4 29.5 96.1 TPN"2 91.05 18.2 26.2 1 18.74

05-01 20.65 29.4 29.5 96.1 TPN"2 18.55 00.0 26.2 1 44.35

05-11 46.16 29.4 29.5 96.1 TPN"2 44.16 18.2 26.2 1 60.95

05-21 72.76 29.4 29.5 96.1 TPN"2 60.76 88.61 26.2 2 96.46

05-31 98.27 29.4 29.5 96.1 TPN"2 96.27 96.91 26.2 2 13.07

05-41 25.87 24.5 24.6 91.2 TPN"2/1-2 65.18 88.61 57.3 2 49.57

05-51 41.48 24.5 24.6 91.2 TPN"2/1-2 91.78 96.91 57.3 2 65.18

05-61 77.98 24.5 24.6 91.2 TPN"2/1-2 18.29 05.22 57.3 2 91.78

05-71 93.59 24.5 24.6 91.2 TPN"2/1-2 44.89 13.52 57.3 2 18.29

05-81 20.101 24.5 24.6 91.2 TPN"2/1-2 60.401 31.82 57.3 2 44.89

05-91 46.601 29.5 29.6 96.2 *TPN"3 18.111 13.52 57.3 2 60.801

05-02 72.211 29.5 29.6 96.2 *TPN"3 44.711 31.82 57.3 2 96.311

05-12 98.711 29.5 29.6 96.2 *TPN"3 60.321 49.03 57.3 2 13.911

05-22 25.321 29.5 29.6 96.2 *TPN"3 96.821 57.33 57.3 2 49.421

05-32 41.921 29.5 29.6 96.2 *TPN"3 13.431 49.03 57.3 2 65.031

05-42 77.431 29.5 29.6 96.2 *TPN"3 49.931 57.33 57.3 2 91.631

05-52 93.041 29.5 29.6 96.2 *TPN"3 65.541 65.63 57.3 2 18.141

05-62 20.641 29.5 29.6 96.2 *TPN"3 91.151 57.33 57.3 2 44.741

TPN"2/1-2sitelnimottobrofezistelnimumixaM*

Combustion Control ltd
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