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SIMILAR TO A FORCED AIR BOX HEATERSIMILAR TO A FORCED AIR BOX HEATER
BURNERBURNER
IGNITIONIGNITION
GAS VALVEGAS VALVE
FAN AND MOTORFAN AND MOTOR
SAFETY CONTROL AND COMPONENTSSAFETY CONTROL AND COMPONENTS

DIFFERENCE IS MEANS OF TRANSFERING HEATDIFFERENCE IS MEANS OF TRANSFERING HEAT
HEATING THE AIR VS. HEATING THE TUBEHEATING THE AIR VS. HEATING THE TUBE

TUBE HEATER BASICSTUBE HEATER BASICS



RADIANT HEATINGRADIANT HEATING

HEATS OBJECTS, NOT THE AIRHEATS OBJECTS, NOT THE AIR
ELECTROMAGNETIC  WAVE ENERGY TRANSMISSIONELECTROMAGNETIC  WAVE ENERGY TRANSMISSION

ABSORPTION BY THE OBJECT CREATES THE ‘HEAT’ABSORPTION BY THE OBJECT CREATES THE ‘HEAT’
LIKE THE SUNLIKE THE SUN
IF YOU CAN SEE IT YOU CAN FEEL ITIF YOU CAN SEE IT YOU CAN FEEL IT
AMBIENT AIR IS HEATED BY ENERGY GIVEN OFF BY THE AMBIENT AIR IS HEATED BY ENERGY GIVEN OFF BY THE 
OBJECTSOBJECTS

AMBIENT AIR TEMPERATURE WILL BE LOWER THAN THE OBJECT AMBIENT AIR TEMPERATURE WILL BE LOWER THAN THE OBJECT 
TEMEPRATURETEMEPRATURE

FOR POULTRYFOR POULTRY
THE BIRDTHE BIRD
THE LITTER (GROUND)THE LITTER (GROUND)

COVERAGE IS KINGCOVERAGE IS KING
MAXIMIZE HEAT AVAILABLE AT BIRD LEVELMAXIMIZE HEAT AVAILABLE AT BIRD LEVEL
HIGHEST EFFICIENCY IS LARGEST AREA TO HIGHEST HIGHEST EFFICIENCY IS LARGEST AREA TO HIGHEST 
TEMPERATURE FOR LEAST BTUH INPUTTEMPERATURE FOR LEAST BTUH INPUT



RADIANT HEATINGRADIANT HEATING

TO MAXIMIZE COVERAGETO MAXIMIZE COVERAGE

AT THE WIDEST POINT WHERE COVERAGE IS DESIRED, AT THE WIDEST POINT WHERE COVERAGE IS DESIRED, 
NEED TO BE ABLE TO SEE THE TUBE AT GROUND NEED TO BE ABLE TO SEE THE TUBE AT GROUND 
LEVELLEVEL

MINIMIZE TEMPERATURE VARIATION OVER THE MINIMIZE TEMPERATURE VARIATION OVER THE 
LENGTH OF THE TUBELENGTH OF THE TUBE

MINIMIZE PEAK TEMPERATURE DIRECTLY MINIMIZE PEAK TEMPERATURE DIRECTLY 
UNDERNEATH THE TUBEUNDERNEATH THE TUBE



RADIANT HEATINGRADIANT HEATING

Heat PatternHeat Pattern
ACCOMPLISH WITH REFLECTOR DESIGNACCOMPLISH WITH REFLECTOR DESIGN

NO DUST TRAPS



RADIANT HEATINGRADIANT HEATING

WIDER REFLECTOR DESIGN WIDER REFLECTOR DESIGN -- RESULTSRESULTS

Temperature data 7-22-04, 7:30 am with chickens in house, outside temperature 74 F
Room temperature

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

wall 8 9 8 9 89 89 89 8 9 8 9 89 89 8 9 8 9 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

20
19
18
17 8 9 8 9 89 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

16
15
14

water 13 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91

12
11

feed 10 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

9
8
7

water 6 9 1 9 1 91 91 91 9 1 9 1 91 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

5
4
3
2
1

CenterLine 0 9 2 9 2 93 93 93 9 3 9 4 94 95 9 5 9 5 95 95 9 5 9 5 94 94 9 4 9 4 94 93 9 3 9 3 93 93 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

1
2
3
4
5

water 6 9 1 9 1 91 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

7
8
9

feed 10 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

11
12

water 13 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91

14
15
16
17 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

18
19
20

wall 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

83 84 85 86 0 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102

87.60

33 34 35 36 37 38 39 40 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 8 9 89 89 8 9 89 8 9

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 91 9 1 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 3 93 9 3 93 9 3 93 9 3 93 9 3 93 9 3 93 9 3 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 92 9 2 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 93 9 3 93 9 4 94 9 4 95 9 5 95 9 5 95 9 5 95 9 5 95 9 5 94 9 4 94 9 4 93 9 3 93 9 3 92 9 2 92 9 2 92 9 2 92 9 2 92 92 9 2 92 9 2

9 2 92 9 2 9 2 91 9 1 91 9 1 91 9 1 91 9 2 92 9 2 92 9 3 93 9 3 93 9 3 93 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 90 90 9 0 90 9 0

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 91 9 1 91 9 1

9 1 91 9 1 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 90 9 0 90 9 0 90 90 9 0 90 9 0

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

30 31 32 33 34 35 36 37 38 39 40
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

89 89 8 9 8 9 8 9 8 9 89 89 89 89 8 9 8 9 8 9 8 9 89

90 90 9 0 9 0 9 0 8 9 89 89 89 89 8 9 8 9 8 9 8 9 89

91 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

91 91 9 1 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

91 91 9 1 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

92 92 9 2 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

91 91 9 1 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Temperature data 7-22-04, 7:30 am with chickens in house, outside temperature 74 F
Room temperature

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

wall 8 9 8 9 89 89 89 8 9 8 9 89 89 8 9 8 9 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

20
19
18
17 8 9 8 9 89 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

16
15
14

water 13 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91

12
11

feed 10 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

9
8
7

water 6 9 1 9 1 91 91 91 9 1 9 1 91 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

5
4
3
2
1

CenterLine 0 9 2 9 2 93 93 93 9 3 9 4 94 95 9 5 9 5 95 95 9 5 9 5 94 94 9 4 9 4 94 93 9 3 9 3 93 93 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

1
2
3
4
5

water 6 9 1 9 1 91 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

7
8
9

feed 10 9 1 9 1 91 91 91 9 1 9 1 91 91 9 1 9 1 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 9 2 92 92 9 2 9 2 92 92 9 2 9 2 92

11
12

water 13 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 9 1 91 91 9 1 9 1 91 91 9 1 9 1 91

14
15
16
17 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

18
19
20

wall 9 0 9 0 90 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 9 0 90 90 9 0 9 0 90 90 9 0 9 0 90

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

83 84 85 86 0 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102

87.60

33 34 35 36 37 38 39 40 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 8 9 89 89 8 9 89 8 9

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 91 9 1 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 3 93 9 3 93 9 3 93 9 3 93 9 3 93 9 3 93 9 3 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 92 9 2 91 9 1

9 2 92 9 2 9 2 92 9 2 92 9 2 93 9 3 93 9 4 94 9 4 95 9 5 95 9 5 95 9 5 95 9 5 95 9 5 94 9 4 94 9 4 93 9 3 93 9 3 92 9 2 92 9 2 92 9 2 92 9 2 92 92 9 2 92 9 2

9 2 92 9 2 9 2 91 9 1 91 9 1 91 9 1 91 9 2 92 9 2 92 9 3 93 9 3 93 9 3 93 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 90 90 9 0 90 9 0

9 2 92 9 2 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 2 92 9 1 91 9 1 91 9 1 91 9 1 91 91 9 1 91 9 1

9 1 91 9 1 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 91 9 1 90 9 0 90 9 0 90 90 9 0 90 9 0

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

9 0 90 9 0 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 9 0 90 90 9 0 90 9 0

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

30 31 32 33 34 35 36 37 38 39 40
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

89 89 8 9 8 9 8 9 8 9 89 89 89 89 8 9 8 9 8 9 8 9 89

90 90 9 0 9 0 9 0 8 9 89 89 89 89 8 9 8 9 8 9 8 9 89

91 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

91 91 9 1 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

91 91 9 1 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

92 92 9 2 9 1 9 1 9 1 91 91 91 91 9 1 9 1 9 1 9 1 91

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

91 91 9 1 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

90 90 9 0 9 0 9 0 9 0 90 90 90 90 9 0 9 0 9 0 9 0 90

86 87 88 89 90 91 92 93 94 95 96 97 98 99 100



NUMBER OF UNITS REQUIREDNUMBER OF UNITS REQUIRED

DETERMINED BYDETERMINED BY
TOTAL HEAT LOADTOTAL HEAT LOAD
GROUND COVERAGEGROUND COVERAGE

TOTAL HEAT LOADTOTAL HEAT LOAD
CONDUCTION LOSSES THROUGH THE HOUSE CONSTRUCTIONCONDUCTION LOSSES THROUGH THE HOUSE CONSTRUCTION
VENTILATION AIR EXCHANGEVENTILATION AIR EXCHANGE

CONDUCTION LOSSES CONDUCTION LOSSES 
CAN UTILIZE A LOWER AMBIENT AIR TEMPERATURE IN CAN UTILIZE A LOWER AMBIENT AIR TEMPERATURE IN 
RADIANT HEAT HOUSERADIANT HEAT HOUSE

DAY 1 AT 83DAY 1 AT 83--85 Deg F. for radiant vs. 9085 Deg F. for radiant vs. 90--92 Deg F. for forced air92 Deg F. for forced air
Utilize ASHRAE winter design temperature dataUtilize ASHRAE winter design temperature data

Eastern Shore is 5 Deg. F. Eastern Shore is 5 Deg. F. 

VENTILATION LOSSESVENTILATION LOSSES
WE ASSUME 0.2 CFM / BIRD AT DAY ONE AND 1 CFM / BIRD AT WE ASSUME 0.2 CFM / BIRD AT DAY ONE AND 1 CFM / BIRD AT 
DAY 14DAY 14



NUMBER OF UNITS REQUIREDNUMBER OF UNITS REQUIRED

COVERAGECOVERAGE
DETERMINED BY LENGTH AND WIDTH OF HEATED DETERMINED BY LENGTH AND WIDTH OF HEATED 
AREA AND TOTAL HEAT LOADAREA AND TOTAL HEAT LOAD

NEED QUANTITY OF UNITS WITH SUFFICIENT INPUT NEED QUANTITY OF UNITS WITH SUFFICIENT INPUT 
ENERGY TO MEET THE TOTAL HEAT LOAD ENERGY TO MEET THE TOTAL HEAT LOAD 
REQUIREMENTS.REQUIREMENTS.

BECOMES COMBINATION OF HEATER LENGTHS AND BECOMES COMBINATION OF HEATER LENGTHS AND 
INPUT RATINGS TO COVER THE LENGTH OF THE INPUT RATINGS TO COVER THE LENGTH OF THE 
HOUSE AS WELL AS THE WIDTHHOUSE AS WELL AS THE WIDTH

MAXIUMUM OF 20 FEET, LENGTHWISE,  BETWEEN UNITS. MAXIUMUM OF 20 FEET, LENGTHWISE,  BETWEEN UNITS. 
MOST PRODUCTS OFFERED WITH DIFFERENT LENGTHS MOST PRODUCTS OFFERED WITH DIFFERENT LENGTHS 
FOR A GIVEN INPUT RATINGFOR A GIVEN INPUT RATING

RECOMMEND LONGER THAN SHORTER LENGTH WHEN IT IS RECOMMEND LONGER THAN SHORTER LENGTH WHEN IT IS 
AN OPTIONAN OPTION



HEATER LOCATION and PLACEMENTHEATER LOCATION and PLACEMENT

AS A GENERAL RULE, LOCATED DOWN THE AS A GENERAL RULE, LOCATED DOWN THE 
CENTER OF THE HOUSECENTER OF THE HOUSE

AVOID BEING DIRECTLY OVER ANY FEED OR WATER LINES IF AVOID BEING DIRECTLY OVER ANY FEED OR WATER LINES IF 
OFFSET FROM THE CENTEROFFSET FROM THE CENTER

AS A GENERAL RULE, WANT THE UNIT AS HIGH AS A GENERAL RULE, WANT THE UNIT AS HIGH 
AS YOU CANAS YOU CAN

PROVIDES MAXIMUM WIDTH COVERAGE AND LOWEST PROVIDES MAXIMUM WIDTH COVERAGE AND LOWEST 
TEMPERATURE DIRECTLY BELOW THE UNITTEMPERATURE DIRECTLY BELOW THE UNIT
CATCH MACHINE OR OTHER EQUIPMENT CLEARANCECATCH MACHINE OR OTHER EQUIPMENT CLEARANCE
HAVE TO MAINTAIN COMBUSTIBLE CLEARANCES HAVE TO MAINTAIN COMBUSTIBLE CLEARANCES 
REQUIREMENT TO THE CEILING REQUIREMENT TO THE CEILING –– 12 INCHES. 12 INCHES. 

BURNER BOX ENDBURNER BOX END
LOCATE TOWARDS THE HIGHEST LOSS AREASLOCATE TOWARDS THE HIGHEST LOSS AREAS

CURTAINSCURTAINS
DOORSDOORS
COOL CELLS / TUNNEL INLETSCOOL CELLS / TUNNEL INLETS

88--10 FEET FROM CURTAINS, DOORS10 FEET FROM CURTAINS, DOORS



HEATER LOCATION and PLACEMENTHEATER LOCATION and PLACEMENT

40 40 –– 43’ WIDE HOUSES43’ WIDE HOUSES
40 X 520’ CENTER BROOD40 X 520’ CENTER BROOD

60 60 -- 66’ WIDE HOUSES66’ WIDE HOUSES
60 X 500’ CENTER BROOD60 X 500’ CENTER BROOD



HEATER LOCATION and PLACEMENTHEATER LOCATION and PLACEMENT

60 60 -- 66’ WIDE HOUSES66’ WIDE HOUSES
60 X 600’ END BROOD60 X 600’ END BROOD
HEATERS IN OPPOSITE DIRECTIONSHEATERS IN OPPOSITE DIRECTIONS
HEATERS STAGGERED TO IMPROVE TEMPERATURE HEATERS STAGGERED TO IMPROVE TEMPERATURE 
UNIFORMITYUNIFORMITY



SENSOR LOCATIONSENSOR LOCATION

SENSOR LOCATION 8 SENSOR LOCATION 8 –– 10” FROM GROUND10” FROM GROUND



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

CLEARANCES TO COMBUSTIBLE MATERIALSCLEARANCES TO COMBUSTIBLE MATERIALS
CEILINGSCEILINGS 12 INCHES12 INCHES
SIDESSIDES 6 FEET6 FEET
BELOWBELOW 6 FEET6 FEET

GAS PRESSURES AND PIPING TO UNITSGAS PRESSURES AND PIPING TO UNITS
TUBE HEATERS, AS WELL AS FORCED AIR BOXES, REQUIRE 11TUBE HEATERS, AS WELL AS FORCED AIR BOXES, REQUIRE 11--
13 INCHES WATER COLUMN GAS PRESSURE AT THE INLET TO 13 INCHES WATER COLUMN GAS PRESSURE AT THE INLET TO 
OPERATE CORRECTLYOPERATE CORRECTLY
GAS PIPING MUST BE SIZED TO PROVIDE SUFFICIENT CAPACITY GAS PIPING MUST BE SIZED TO PROVIDE SUFFICIENT CAPACITY 
AND PRESSURE FOR THE SYSTEM LOAD FROM THE AND PRESSURE FOR THE SYSTEM LOAD FROM THE 
REGULATOR THROUGHOUT THE REST OF THE SYSTEM. REGULATOR THROUGHOUT THE REST OF THE SYSTEM. 
HEATER OUTPUT AND PERFORMANCE IS DIMINISHED UNLESS HEATER OUTPUT AND PERFORMANCE IS DIMINISHED UNLESS 
1111--13 INCHES WATER COLUMN LP (713 INCHES WATER COLUMN LP (7--13 INCHES WATER 13 INCHES WATER 
COLUMN NG) GAS PRESSURE IS PRESENT AT EACH HEATER COLUMN NG) GAS PRESSURE IS PRESENT AT EACH HEATER 
UNIT, WHETHER ONE UNIT IS RUNNING OR ALL UNITS ARE UNIT, WHETHER ONE UNIT IS RUNNING OR ALL UNITS ARE 
RUNNING.RUNNING.



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

GAS PRESSURES AND PIPING TO UNITS (cont.)GAS PRESSURES AND PIPING TO UNITS (cont.)

SHORT ¾” DIAMETER PIPE SHORT ¾” DIAMETER PIPE 
BETWEEN REGULATOR AND BETWEEN REGULATOR AND 
METER RESTRICTS THE METER RESTRICTS THE 
CAPAICTY OF THE SYSTEMCAPAICTY OF THE SYSTEM

GAS PRESSURES NEED TO GAS PRESSURES NEED TO 
BE CHECKED AT BE CHECKED AT 
INSTALLATION AND AT INSTALLATION AND AT 
PERIODIC INTERVALS TO PERIODIC INTERVALS TO 
ASSURE PRESSURES ARE ASSURE PRESSURES ARE 
CORRECTCORRECT

THESE ARE CONCERNS THESE ARE CONCERNS 
FOR FOR ALLALL HEATERS, NOT HEATERS, NOT 
JUST RADIANT TUBE JUST RADIANT TUBE 
HEATERSHEATERS



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

  

ATTIC AIR SUPPLYATTIC AIR SUPPLY
TUBE HEATERS MUST NOT BE INSTALLED WHERE COMBUSTION AIR  TUBE HEATERS MUST NOT BE INSTALLED WHERE COMBUSTION AIR  
IS DRAWN FROM A NEGATIVE STATIC PRESSURE AREA.IS DRAWN FROM A NEGATIVE STATIC PRESSURE AREA.
SOFFIT VENT AREA MUST EQUAL OR BE GREATER THAN RIDGE CAP SOFFIT VENT AREA MUST EQUAL OR BE GREATER THAN RIDGE CAP 
VENT AREA.  NEGATIVE ATTIC PRESSURE WILL OCCUR IF RIDGE VENT AREA.  NEGATIVE ATTIC PRESSURE WILL OCCUR IF RIDGE 
CAP VENT AREA IS LARGER THAN SOFFIT VENT AREA.CAP VENT AREA IS LARGER THAN SOFFIT VENT AREA.
NEGATIVE STATIC PRESSURE IN THE ATTIC CAUSESNEGATIVE STATIC PRESSURE IN THE ATTIC CAUSES

POOR COMBUSTION QUALITY AND LOWER EFFICIENCYPOOR COMBUSTION QUALITY AND LOWER EFFICIENCY
REDUCED TEMPERATURE UNIFORMITY ALONG TUBE LENGTHREDUCED TEMPERATURE UNIFORMITY ALONG TUBE LENGTH



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

ATTIC AIR SUPPLYATTIC AIR SUPPLY

THIS STYLE ROOF MATERIAL HAS SMALLER SOFFIT THIS STYLE ROOF MATERIAL HAS SMALLER SOFFIT 
VENT AREA THAN ROOF CAP VENT AREA, CREATING A VENT AREA THAN ROOF CAP VENT AREA, CREATING A 
NEGATIVE PRESSURE IN ATTIC WHEN ATTIC AIR IS NEGATIVE PRESSURE IN ATTIC WHEN ATTIC AIR IS 
WARMER THAN OUTSIDE AIRWARMER THAN OUTSIDE AIR



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

ATTIC AIR SUPPLYATTIC AIR SUPPLY

CORRUGATED ROOF MATERIALCORRUGATED ROOF MATERIAL
RIDGE CAP AREARIDGE CAP AREA 5.4 sq in5.4 sq in
SOFFIT AREASOFFIT AREA 5.4 sq in5.4 sq in

RIDGE CAP:SOFFIT AREA RATIORIDGE CAP:SOFFIT AREA RATIO

1:11:1

PBR PANEL ROOF MATERIALPBR PANEL ROOF MATERIAL
RIDGE CAP AREARIDGE CAP AREA 9.0 sq in9.0 sq in
SOFFIT AREASOFFIT AREA 1.8 sq in1.8 sq in

RIDGE CAP:SOFFIT AREA RATIORIDGE CAP:SOFFIT AREA RATIO

5:15:1
ROOF CAP AREA > SOFFIT AREA = NEGATIVE ATTIC PRESSUREROOF CAP AREA > SOFFIT AREA = NEGATIVE ATTIC PRESSURE



CONTROLS INTEGRATIONCONTROLS INTEGRATION

SINGLE STAGE (ON/OFF)SINGLE STAGE (ON/OFF)
STRAIGHT FORWARD WAY IS TO SWITCH THE MAIN STRAIGHT FORWARD WAY IS TO SWITCH THE MAIN 
POWER TO THE UNITPOWER TO THE UNIT

NO EXTRA WIRING REQUIREDNO EXTRA WIRING REQUIRED
CAN RUN WIRES TO THE UNIT AND SWITCH THE 24 VAC CAN RUN WIRES TO THE UNIT AND SWITCH THE 24 VAC 
IN THE UNITIN THE UNIT

NONNON--POWERED CONTACTS AT THE CONTROLLERPOWERED CONTACTS AT THE CONTROLLER

TWOTWO--STAGE (OFF STAGE (OFF –– MEDIUM MEDIUM –– HIGH)HIGH)
SWITCH THE 24VACSWITCH THE 24VAC

SUPPLIED IN THE UNIT, NO EXTRA TRANSFORMER SUPPLIED IN THE UNIT, NO EXTRA TRANSFORMER 
REQUIREDREQUIRED

TWO NONTWO NON--POWERED RELAY CONTACTS REQUIRED POWERED RELAY CONTACTS REQUIRED 
PER HEATER OR ZONEPER HEATER OR ZONE

CONTROL WIRES RUN TO UNITCONTROL WIRES RUN TO UNIT



SENTINEL LENGTHS AND RATINGSSENTINEL LENGTHS AND RATINGS

XXXX125 K Btu125 K Btu--hrhr

XX150 K Btu150 K Btu--hrhr

XXXX100 K Btu100 K Btu--hrhr

XX80 K Btu80 K Btu--hrhr

50 foot50 foot40 foot40 foot30 foot30 footHigh RateHigh Rate

S
in

gl
e 

S
ta

ge

XXXX75 K Btu75 K Btu--hrhr125 K Btu125 K Btu--hrhr

XX90 K Btu90 K Btu--hrhr150 K Btu150 K Btu--hrhr

XXXX60 K Btu60 K Btu--hrhr100 K Btu100 K Btu--hrhr

XX48 K Btu48 K Btu--hrhr80 K Btu80 K Btu--hrhr

50 foot50 foot40 foot40 foot30 foot30 footMedium RateMedium RateHigh RateHigh Rate

Tw
o 

S
ta

ge



OTHER INSTALLATION ASPECTSOTHER INSTALLATION ASPECTS

L. B. White Sentinel Radiant Tube HeaterL. B. White Sentinel Radiant Tube Heater
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