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Table 2.. ., Heot Losses from Horizontal Bare Steel Pipes and Flat Surfaces
Ia Bt per (Sq FI of Pipe Surfuce) {Hour} (F Deg Temperature Difference Between Pipa and Air}

§ . Temperature Difference F Deg Between Pipe Surfoce and Surrounding Air,
Pipe [ linear Air af 80 F.
Sics | Foot
taches | Factor®
50 1100 [ 150 {200 | 250 { 300 | 350 { 400 | 450 | 500 | 550 | 600 450( 700 | 750 | g0o ssoi 900 9so|moo
0.220 | 2.12| 2.48) 2.80} 3.10/ 3.42) 3.74) 4.07| 4.47) 4.86( 5.281 5.72 6.19] 6.60| 7.22| 7.79] 8.39] 9.03] 9.70110.42]11.18
0.275 | 2.081 2.43| 2.74] 3.04) 3.35! 3.67] 4.00 4.404 4.79! 5.21) 5.65| 6.12) 6.61| 7.15} 7.71] 8.31| 8.95] 0.62110.24111 0%
110344 | 2,04 2.38 2.69| 2.99| 3.30| 3.61) 3.94| 4.33] 4.72| 5.14| 5.58) 6.05] 6.54] 7.07 7.64| 8.23] 2 87 9.55(10. 2611 02
134 | 0.435 ( 2.00] 2.34) 2.64/ 2.93| 3.24/ 3.55| 3.88] 4.27) 4.66{ 5.07| 5.51| 597 6.47| 7.00| 7.56| 8.18] 8.70| 9.47110. 1810 9%
156 | 0.497 | 1.98) 2.31) 2.61f 2.901 3.20] 3.52f 8.84 4.23! 4.62] 5.08] 5.47) 5.93( 6.43] 6.96] 7.52] 8.12] 8.75/ 9.43010.14)10.80
2 [ 0-621.85 2.27| 2.56] 2.85| 3.15| 3.46( 3.78] 4.17| 4.56} 4.07! 5.41 5.87| 6.37 & 20! 7 45| 8 05| 8 63| 9 3¢l30.07]10.82
a5 | o/753 | 1792) 2.2 359 2.811 3.11) 3.42) 3.74f 4.12! 4.5 4.92] 5.36| 5.82] 6.31] 6.84] 7.40{ 7.99] 8.63| 9.30/10.01/10.77
3 | 0-918 | 1.89 2.20] 2.49) 2.77] 3.07) 3.37] 3.69| 4.08) 4.46] 4.87| 5.31| 5.77| 6.26| 6.79] 7.35| 7 94} 5.57] 9.25| 9.96(10.71
334 | 1.047 | 1.87) 2.18| 2.46) 2.74} 3.04 3.34] 3.66| 4.05) 4.43) 4.84] 5.27] 5.73] 6.23] 6.75 7.31| 7.91 8.54! 9.21] 0.90010.67
4 [1.178 1.8 2.16| 2.44 2.721 8.01| 3.32| 3.64| 4.02) 4.40] 4.81] 5.25| 5.71| 6.20{ 6.72] 7. 28| 7.%7] 8.81| 9.18] 0 80l10 84
436 | 1300 | Usal 2.14! 2,49 2770] 2 00| 330) 3.61) 4.00 4.38| 4.70] 5.22) 5.68 6. 171 6.60] 55 7.85| 8.48/ 9.15| 9.86]10.61
5 | 1.458 | 1.83) 2.13] 2.40( 2.68( 2.97( 3.28| 3.50 3.97] 4.35| 4.76| 5.20] 5.85| 6.15) 6.68| 7.23| 7.82] 8.45) 9.12| 9.83/10.58
8 (1.734] 1.80| 2.10] 2.37/ 2.65] 2.94 3.24| 3.55] 3.04! 4.39] 4.72| 5.18] 5.61| 6.10] 6.63| 7.19] 7.78| 5.41 9.08] 9.79010.5¢
7 11.9911.79 2.08 2.35 2.63| 2.91] 3.21f 3.53| 3.01| 4.29| 4.69} 5.13| 5.58] 6.07| 6.60] 7.15| 7.75! 538! 0.05| 9.76/10 51
8 12.25811.77 2.06] 2.33| 2.60) 2.89f 3.19) 3.50| 3.8} 4.26) 4.87 5.10] 5.56] 6.05} 6.57| 7.12] 7.72) 8.35) 9.02] 9.73110 48
9 [2.520 ] 1.76) 2.05) 2.31) 2.50} 2.87) 3.17] 3.48] 3.86] 4.24 4.65] 5.08] 5.53] 6.02] 6.54) 7.10] 7.69| 5.32| 3.99| 9.70]10.45
10 12.814)1.75 2.03) 2.30| 2.57) 2.85) 3.15] 3.46) 3.84] 4.22] 4.62] 5.05| 5.51] 6.00| 6.52] 7.08| 7.67] 8.30] 58.97] 9.68}10.43
12 [3.338 [ 1.73( 201} 2.27) 2.54 2.83] 3.12) 3.43] 3.81/ 4.19] 450 5.02) 5.48] 5.96| 6.48| 7.04| 7.63| 8.26| 5.93] 9.64/10.35
14 13.685 | 1.721 2.00{ 2.26( 2.53| 2.81| 3.11{ 3.41| 3.79] 4.17] 4.57) 5.00] 5.46} 5.04) 6.47] 7.02] 7.61] 8.24] 8.91| 6.62110.37
16 | 4.189 | 1.70] 1.98} 2.24] 2.51] 2.79| 3.08) 3.39] 3.77| 4.14] 4.56] 4.98] 5.43| 5.92] 6.44] 6.99) 7.59| 8.21] 5.88] 9.50/10 34
18 14.717 | 1.60 1.96 2.22) 2.49) 2.77| 3.07) 3.37) 3.75} 4.12] 4.53] 4.96 5.41| 5.90| 6.42] 6.97| 7.56{ 8.19| 5.86] 9.57/10.32
2 (5236 | 1.63 1.95 2.21; 2.47f 2.75) 3.05! 3.36] 3.73| 4.11) 4.51| 4.94| 5.30| 5.88| 6.40 6.95| 7.54] 5.17| 2 84| 9.55/10.29
24 |6.283 | 1.66) 1.63f 2.19| 2.45( 2.73] 3.02! 3.33( 3.70 4.07!.4.48{ 4.00] 5.36| 5.84] 6.36| 6.92] 751) 8.14] 8.80| 9.5110.26
Ve‘rtica' Sur- | 1.84] 2.14] 2.42/ 2.70} 3.0} 3.30] 3.62| 4.00| 4.38| 4.79] 5.22| 5.68] 6.17| 6.70] 7.26| 7.85| .48} 9.15| 9.86/10.62
ace
gorl;izonta.l
uriace
Facing 4.70]
Upward
.
urface 1.61] 1.86 2.11{ 2.38] 2.64] 2.93! 3.22
ng
Downward)

Values are for Fiat Surfaces four square foet ar more in area.
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mms 2y the loases for the 24-in. pipe.

layer must be determined along with the thickness of each.
Thig is readily dope in two or three calculations performed
a8 a series of approximations, in which assumptions of thick-
ness and mean & & djusted as indi d in the
discussion which follows.

In the case of a single thickness of pipe covering, the quan-
tity of heat transferred per square foot of cuter surface of the

insulation is given by the equation:
kb — o

= m

s
s log, o
t

where -

¢» = Btu per (hour) (aquare foot of outer surface of insula-
tion).

i = outer radius of pipe or imner radius of insulation,
inches.

74 = outer radius of insulation, inches,

k = thermal conduetivity of insulation, Btu per (hour)
(square foot) (Fahrenheit degree per inch).

4 = temperature of inner surface of insulation, Fahrenheit.

42 = temperature of outer surface of insulation, Fahrenheit.

It is convenient to work from the outer surface of the in-
sulation, gince the loss through the covering must be deter~
mined from the outer surface loss by means of surface loss
eurves such as given in Fig. 5. The curves were plotted from
tests conducted at the Mellon Institute.

After the true heat loss is obtained, the loss per square
foot: of pipe surface can be caleulated from the relati hip:

% = gu(rs/r)
where

gi = Btu per (bour) (square foat outer surface of pipe).

The heat loss through two or more thicknesses of insulation
applied to a pipe can be calculated by means of the equation:
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Table 3.... Heat Losses from Bore Tamished Copper Tube'
FHorizoniaf Tubes
Temperature of Tube, F
100 I 120 ! 150 | 180 { 210 l 240 ! 270 ‘ 300 | 330 I 340 I 390
Nozind! Diomater of Temperatore Differance, Tube fo Air, F Deg
Te
30 ' 50 I 80 l 1o | 140 l 170 l 200 l 230 ‘ 260 l 290 ‘ 320
Heat Loss per Linear Foot of Tubs, Bfu par Hr.

.8 14 21 29 37 46 56 66 red 88
g é - 10 18 23 37 43 80 72 85 9 114

16 7 13 22 33 45 59 72 88 104 121 139

5 8 15 26 39 53 68 8 102 121 141 183
b4 9 17 30 45 61 7 97 17 139 162 187
21 k.14 55, 75 97 120 146 173 201 232
} }} 25 45 66 90 117 145 175 00 242 279
lié 16 -29 52 e 105 135 167 241 281 3%4
2 20 37 56 97 132 171 212 257 305 356 411
2% 4 4“4 78 117 160 206 255 310 367 429 496
51 92 136 186 240 297 428 501 578
g}f 323 59 104 156 212 274 412 490 573 862
4 36 66 118 174 238 307 381 550 644 3354

5 43 80 142 212 288 373 561 669 783 %
8 51 83 166 246 336 432 541 656 776 915 1059
1 215 317 435 562 699 848 1010 1184 1372
10 g I?G) 260 387 577 681 848 1031 1227 1442 1670
12 94 172 304 447 621 999 1214 1446 1699 1969

Vertical Tubes

Temperaturs of Tube, F

180 l 210 ] 240 { 270J 300

Nominal Diameter of
Tuba {inches)

Temperature Difference, Tubs fo Alr, F Deg

i10 t 140 ‘ 170 l 200 I 230

Hoct Loss per Linear Foof of Tube, Biv par Mr.

EUEET exsanx

Ty
N

158
103 189

oy
NO®

21
-]
35
42
49
63
7
91
120
148
176

41
55
69

82
96

123
151

! From Reference 1. Used by permissiva.




