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452 CHAPTER 24 1965 Guide And Data Book
Table 26 ... Sunplnﬂed Thicknesses {t) for Rigid Pipe tnsulations .
fron Pipe A Nominal Thickness, Inches
Size, In. 0D, in RSN P | i33% 2 2% 3 £1%4 4 4% 5

-4 0.84 0.42 . 1.00 156 [ 2.06 2.88 3.38 3.88 4.38 4.94 5.44

¥ 1.05 0.52. 0.88 1.4 1.94 .2.75 3.26 3.75 4.25 4.81 5.31

1 1.32 0.66 1.06 1.56 2.9 2.63 |-.3.13 |- 3.63 4.13 4.69; 5.19.

1 1.66 0.83 0.88 1.63 1.91 2.44 2.94 3.44 3.94 4.53" -1 5.03,

-1 L 1.90 0.95 1.00 1.50 2.31 2.8_1 3.31 - 3.81. 4.38 - 4.91 5.41

V3 "238 | vae [.1.03.| w6 |, 200 | 259 | 3.00 | 350 | 416 | 466 [ 518

234 2.88 - 1.44 . 1.03 1.84 |. 2.34 2.84 3.3¢..1- 3.91 4.41 4.91 5.53

-3 - 3.50 1.7 1.00 ° 1.53 2.03 . 2.53 3.03 3.59 4.09 4.59 5.22

33 4.00 . 2.00 1.28. *1.78 3y 2.28 2.78. 3.34 . 3.84 :4.34 4.34 4.97

4, 4.50 2.25 - 1.03 1.83 2.03 [:.2.53 3.09 |. 3.59 4.09 X 4.72, 1 ' 5.22

4 5.00 2.50 128 | 178 | 228 | 2 | 334 |38 | aar | siag | lee

5 6.56 2.78 1.00 1.50 2.00 2.56 3.06 3;56 4.19 . 4.69 ©°5.19

RN ] 6.63 3.31° |- -0.97 1.47 | 203 |~2.5-|- 3:.03 | .3.66- 4.16 ;] ~4.66 5.22

7 7.63 3.81 “1.53 2.03 2.53 3.16 ;| - 3.66 4.16 4.66 5.16

I X rRiny 183 | 208 | 266 | 316 ] 3066 | .4.16 | 466 | 516

9 9.63 4.81° 13|26 | 268 | 36 | o366 46| i | 5.8

10 10.75 5.37 1.59 “2.09 2.59 3.09 | 3.59 4.09 . 4.59 5.09

11 ‘11.75 ' 5.87 1.59 |5 2.09 2.59. 3.09 3.50 -f. 4.09 4.59 5.09

12 12.75 6.37 1.56 .2.06 2.56 3.06 3.56 |, -4.06 - 4.59! 5.09

7.00 | 1:44 1.94 2.44 2.94 . 3:44 -3.94 4.44 4.04

OvarMup tol.ndm\:lud.msaa R 144 194 .2.44 2.94 - 3.44 3.94 4.44 4.94
k = thermal cond y of © ";\atma-n Forswadysm(eeondmons theheatﬂowthmugheach
Btu per- (buur) (lq'“m {oot) (Flhmﬂiﬂf- degree Pﬂ'mﬂi successive material is the same. However, thé temperature
thickness). X drop through each material is pmporuomsl to its thermal
L = thickness of insulation, inchel-‘; . resistance. The terms which appear in the denominators of

T e o oner ertace of inoalstion, Fahrenhet. 10 aad 11 the to beat flow.

b= peral of of

"t = temperature of outer surface of insulation, Fahrenheit. The heat transferred is mvexsely propomona.l to the sum
bt =i surface of Inyers of insy- O the resistances (Ri + Ea + - - - + R.) of the system. The_
Iation, Pahrenheit, various temperature drops i in the system are pmpomonal w

r, = inner radius of insulation, inches.
a7 7, = outer radius of insulation, inches. -
7i, 7y - + + = outer radius of intermediate layers of insulation,
inches. | . .
R, = surface resistance = 1/h, (hour) (square foot)
(Fahrenheit degree) per Btu.
. h = surface conductance coefficient, Bw per (hour)
3 (square foot) (Fahrenheit degree).
fog, = natural or Naperian logarithm,
To calculate the heat fiow per squm foot of pipe suriwe,
Equation 12 can be used. . .
Go = q. r./r. (lz)

.-
q.-nuofha.tmalerpasqumfmtdpxpelmﬁoe,}im
per (hour) (square foot). -
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Fig. 5 . ... Heat Flow Through Aat Surfaces

thermst.a.nees S
- The i usedfor Jcul

ump of heat los are
usually:

Tty = tanpmmre mnermr(meofmm!nhonequnlwlhe‘

temperature ol fluid in the pipe or container.

1, -= gtill air ambient temperature = 80 F.
1, = inner radius of insulation = outside mdms -of iron plpe.
. 7, = outer radius of msuhtwn= o+l

’ Ezample 18: Compute the heat loss from a’ boller wall if the
interior Insulation surface ture is 1100 F and the ambient
e wall is insulated with 4}{ in.

‘ofnnmmblackand}éln.ofmwﬁher

finishing cement.

fig- 6 . ... Heat Fow Through Cylindricat Sirfaces
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Design: Heat Transmission Coefficients
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e = T B a1
oes om0, -
memg1n.7763m(hx (5q 1t), By 0.59.
Themmn e ).‘ ), ygiliea ig: . 7
1200 — (4.00/14.40)(1120) = 1200 — 313 = 887-F.

* The mean temperature of the mlmum cilicate ia:
1200 — (10.97/14.40): (1120) -1200—853-347F
From Table 21, k = 074 aad b= 044, *, .| .
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ﬁg.7....Heut imission vs . Surfoce Resé fur
. Flat and Cyfindrical Surfaces -

Solution: Amxmeﬂntﬂzemntgmpentamo{themmeml
fiber block is 700 F, themnmnpuauueofthemmhhng
cement is 200 F, and

From Table 21, b = 0.4 and b, = 0.80. Then,

1100 — 80 1020
= 05T s 1235 Btu/(hr) (sq ft)
0.64 * 0.89 +..°~'6°

As & check, from Fig. 7, at 123.5 Bm/(‘hr{m’ ft) R. 055
The mean Oempuatum of t.he si)

noo (352/826)(“)%) = 1100 — 435 = 665 F
The mean Lempuakzmonhemmtmgmentu .
1100 =’ (7.35/8.26)(1020) = 1100 —908 = 192 F.
Frvaubk?l at 665 F, k = 0.62, and at 192F hﬂ

" Recalcdlating g, with® these adj values:

- 100 ¢
=4 395 o 5’5 T 38 1203 Biuy (h') G f‘)‘
062 62 0.80 . : Lo

From ﬁg 7, at 120.3 Btu/(hn) (9q ft) B, = 05&
The m h:mpenbure £ the mineral fiber block is:

1100 — (3.65/8.48) (1020) = 1100 — 439 = 661 F.
The mean temperature of the insulating cement is:
1100 — (7.62/8.48)(1020) = 1100 — 917 = 183 F.

From Table 21, at 661 F, k; = 0.62, and at 183 F, &z = 0.80.
R, k, and k; do not change a% these values, g, = 170.5

Bua/(bn) g 119,
te the
eutaont nlaion s g ot ST oot o ovter

hlentthﬂurﬁempen&lremsol"m is a nominsal 6 i
iren pipe and is insulated vut.hax:u:uzz:mminpe drawmaceol:n
ﬂnmcuthlimnahyalndanommd2m.ofulaumuhn'cu

A_S‘dut:m Rm Tnhle 26, r. - 3.31 . A nominal 3-in. thick

fore,r, = 331 in.;pr = -
il tham‘t'h’:: 6-34m aund r, 840m.

the
;‘é‘.ﬁ?.ﬂnggoxl'? thome&nfampuahueofﬂmmluumnhcahu

0.50.
meTnbleZl hHOGSundh 0.40:

o~ 1200 — 80
631
84010g, 2= smlo&%
55s o3 + 0.50

* = 545 2.3

Cu20 o
g ’.84’1 B:u/(hr) O

G-
o7t Fom TO5

meFlg7lt84.IBtu (hl')( ft), R, ='0.58. ="/
The mean u-zmpern. of the u:lquuu': silicate
1200 - (10.04/13. 30)(1120) = 1200 846 = 3541"
From Table 21, k, = 074lndh 044_ !
1120

=842 Bcu/(h.r)(sq ft)

—_0,74_ 044 - LY

Since &, ki, and k, wi f. chan at 84.2 Bm/ ft
et A s Iy “ge o (sq 4

'Il‘:x]sl;? lmspersquarefootonhemnusur{amo msuhhon
wo' D “r e
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data for lpad calculations (AS&:HOV‘]’.?‘ ‘Transacrions, Vol. 56,

1950, p. 371).
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B AS Resmarcn Rmty No. l2l§iﬂeat loss
t. walls and floors (ASHVE Tranasctrons,

Robi and H. E. Robi Mo
Slab Floors (National Buresu of
Standards, Building and Structures BMS 103).

" G. V. Parmelee: H Trwwnmmthmuqhﬂhu(m

Minnesota,
June 1949)

Researca Burierin No. 1, July 1947).

* Clifford Strock: Hmdbook Air Conditioning, Heating and
Ventilating (The Industrial Pn:s, New York, 1869, p. 4-167
and 170).
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