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‘material, also that all variables due to diff i i
1 ial, ! ! erences in th i
pl?;hsw;s, and different air conditions are eliminat?ed fckness, dlﬂ'erent
e heat losses through any of the insulati . i i
) 2 ; tions shown in Fig. 2
ivanou.s thicknesses of covering and for any temperatures generalfly usf:é
n iangtxlx:eermg practice can be obtained from Table 5 and Figs. 3, 4 and 5
n these curves the unit loss through 1, 114 i ick covering is
] | 1 , 1V4 and 2 in. thick
given for temperature differences up to 700 deg. fahr. Thlec lo(sxs“?lelrrlgfgll?

other thicknesses of i i 1 by i
O ation, covering can. be obtained from the curves by inter-
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(R. H. Heilman, Mech. Eng., Vol. 46 [1924], p. 593) '

Fi16. 2. THErRMAL CONDUCTIVITY

Table 5 gives the factor by which the loss from the cun;es shown m .

Figs. 3 to 5 must be multipli i
Figs. > 11 plied to give the loss through a:
_ings whose conductivity values are given in Fig. 2.ug any of the cover-

INSULATION FOR COLD SURFACES

Surfaces maintained at a low temperature should be insulated so as

_to retard the flow of heat from the outside into the low temperature area - -

:lxl\lfi estoall:_)ée{‘/ent the f(;:’mation l(l)f condensation and of frost if the tempera--
ow enough, as well as to prevent corrosion, i e
Preéence. of condensed moisture on metal surfaces. » induced by the
overings are available commerciall ! Vi
) 1 y to meet varying temperatu
gra(itf:.ts. I;or t’ixa{nplgz The thickness of insulation fogr ice gvater :2
pproximately 1/3 in. if the temperature in the line is not lower than
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" CHAPTER 24—INSULATION ForR PIPES AND SURFACES

TABLE 2. RADIATING SURFACE PER Lingar Foot of PIPE

PipE SiZE SURFACE - Pip SuE SURFACE PrPE SiZE SURFACE
InN. Sq. Fr. IN. SqQ. Fr. . IN. Sq. Fr.
4 0.22 2 0.622 5 1.456

34 0.275 214 0.753 6 1.734

1 0.344 3 0.917 8 2.257
13 0.435 3% 1.047 10 2.817
1% 0.498 4 ’ 1.178 12 3.338

25 deg. fahr.; the thickness of insulation for brine is approximately 214 in.,
where the temperature ranges from 0 deg. to 25 deg. fahr.; and the thick-
ness of insulation where the brine temperature ranges from —30 to O
deg. fahr. is approximately 4 in.

The thermal conductivities of “the materials commonly used for low
temperature insulation for pipes and surfaces are given in Table 4.

In some cases, the prevention of condensation rather than the con-
servation of heat is the governing factor in determining the thickness of
insulation required. Figs. 6 and 7 may be used for the determination of
thickness of any material of known conductivity which should be used
to prevent sweating on pipes and flat metallic surfaces. The curves in
Fig. 7 have been calculated on .the basis of using an insulating material
which has a thermal conductivity of 0.3 B.t.u. per hour per square foot
per degree fahrenheit per inch of thickness. The surface resistance used
is based on results obtained on canvas covered surfaces. However, it
has been found that the resistance for asphaltic and roofing surfaces is

TaBLE 3. AREAsS OF FLANGED FITTINGS, SQUARE FEET

@ Raor .
NouNaL OF:AUI;;N% 90 Dsa. Bz Ilmlh.!. o Tes Cross
Pu’lng
standard] BX |standard| {50y (Standard Extrs |standand) frery (Standard el
1” 0320 0.438, 0795 1.015 0.892| 1.083| 1235 1.575 1.622 2.07
134" 0.383| 0.510| 0.957| 1.098| 1.084| 1.340 1.481| 1.925 1.943| 2.53
114" oa77| ‘or27| 1.174] 1332} 1337| 1874 1815| 2.68 | 2.38| 3.54
2” 067ol 088 165 | 201 | 184 | 216 | 2.56 | 309} 3.32 406
2y | 0sa1| 107 208 | 257 | 232 | 276 | 321 | 4.09 419 | 517
3 oo4s| 1484 238 | 329 | 2668 | 37a| 3.66 | 533 | 477 | 6.95
3”7 1.122| 1.644] 2.98 | 396 | 3.28 | 4.28 448 | 604 | 583 | 7.89
47 1314| 1914) 3553 | 4.64 | 396 | 499 | 541 | 707} 703} 9.24
4157 1474) 204 | 395 | 502 | 443 | 546 6.07 | 7.72 | 7.87 {10.07
5 Térz! 218 | 444 | 547 500| 602 | 6.81 | 8.52 | 88211097
6" 1821 278 ] 513 | 699 | 599 | 7.76 7.84 110.64 |10.08 |13.75
7" 217 | 346 | 617 | 862 | 7.38 | 973} 9.37 |12.33 1 12.00 16.83
8" {9241 3771 6981 9.76 | 8.56 {11.09 10.55 {14.74 |13.44 |18.97
9" 500 | 444 | 871 11148 | 10557 |13.17 | 13.18 |17.23 | 16.78 722.10
10 343 | 520 |10.18 |13.58 |12.35 |15.60 |15.41 |20.41 } 19.58 | 26.26
127 241 | 671 |13.08 17,73 {16.35 |18.76 | 19.67 |26.65 |24.87 | 34.11
14" 0. D. 539 | 8.30 |16.38 |22.31 {20.17 25:70 |24.81 |33.63 |31.48 |43.15
157 0. D. 6.18 | 9.52 |18.50 |25.28 |22.92 29.34 | 27.91 |38.04 |35.48 |48.79
16” 0. D. 6.69 |10.05 {20.17 | 27.18 | 25.41 31.73 | 30.32 |40.94 |38.34 |52.33




