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‘rs = outer radius of insulation, inches.

k = thermal conductivity of insulation;

- Heit-degree per inch). A ) o

4 = temperature of inner surface of insulation, Fahrenheit degrees.‘ o
ty = temperature of ‘outer surface of insulation, Fahrenbeit degrees.. . .

the outer surface of the insulation, since
the loss through the covering must be determined from the ourltghr suurf'::((é:
loss by means. of surface loss curves such as given in Fig.. 4. ec
were plotted from tests conducted at the Mellon Institule. o

" 1t is convenient to work from
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FEMP DIFF FROM PIPE TO ROOM, F DEG

Fic. 3. Hear Loss Turoucs 2 IN. TaICK 85 PERCENT MacgnEsia TyrpE COVERING

After the‘tn.le ‘heat loss is dbtaine(}, the loss per square foot of pipe sur-
face can be calculated from the relationship: o

g = Qolra/n)

where -
¢ = Btu per (hour) (square foot outer surface of pipe).

"' "Phé heat loss through two or more thicknesses of insulation applied toa

pipe_can be calculated by means’ of the equation:
' : t— b
Qo= ——————
7. 10g, jh T, 10ge i
m

T2
—_— — + .-
P
where .
r, = outer radius of secondlayer of insulation, inches.

i

r, = outer radius of last layer of insulation, inches.

Btu per (hour) (sqtfér'e foot).(Fahren. -

. (2)

.
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The method of solving Equation 2, which i difi p
e I C which is the mo -of:
two, is given in Ezample 3. ST L St o cult Ofthe
Ezample 8: Compute the heat loss per linear foot of i sur hour from |
. 3 . . . . - 3 l e su f

f};’é ;:;’;1)3, au;s;ﬁatéehi ;{vlllth a %-ég. thickness of 'diatomacgogs si]?c:cig(% %o;x;}f‘:g:‘lrg

, -in. thickness o percent magnesia. ipe is operating at s tem
perature of 1200 F and is exposed to a roomgtem;era%:?_r: x;lfp;.olsF?pemtmg ata tem-

Solution: In figuring the heat loss from Equation 2. it ; :
assumption for the outer surface ‘temperatl?re “and the pomsary to frst make an

TaBLE 7. Prre- Coverineg FAérons' TO BE iAlj’PI;IEi) i'o EFI:GSf. 1,2 anp 3

Teos o iin ,Nsmﬂ‘;N .. ! ‘ an TMEBATUBB, FAHRENHEM '
P © | 7 | 100 | 200 | 360 |.500 | 700 | 900
85% MAGNESIA . N X 1 5 :
MOULDED AMOSITE AND BINDER - ; | | 0| %08 | 1051 1.05 ] 1.05 }:1.05
LAMINATED. ASBESTOS PAPER G540 PerIn) | — | = [108 | oo |ve (L8 = | =
RRUSATED AND LAMINATED ASBESTOS] [ © |5 |1°|VO7 02| — | —
4By Pern. o I S RN B8 PN 178 PO I
- 8Py Perln . -+ f1.85 1137 148 182| — | = | =
A Fy Fer In. 7 — fusofise (148 12| — { = | =
CALCTUM & éJLcAAs"gE . = |~ 10907!{100|103{113| =~ | =
. DIATOMACEOUS SILICA (22 1b 1 ¢u ft) el ol e R R B el
DIATOMACEOUS SILICA (5 1b 1 ou f1) - g Dy e el Bl R e A B
INERAL WOOL (Rock, Slag or.Glass) IUL U DU N I e i R
Lo Temp. (Asphal}or Resin Bonded) 0.8040.83| 0.8 {0 bs < |
ow Temp. (Fine Fiber Resin Bonded) 0631064 |0.65{0e8fors| — | < | =
pLAgemp, (Blanket, Metal Reinforoed) ~ | = 107810901098 105| — | —
BUBBER (Foamed) S clom|oml ===z =
HAIR FELT OR HAIR FELT PLUS JUTE: o5 AR5 il Bl Bl Bl

¢

tomaceous silica and (570 + l40)> .2 or 3 A : perce
lica | - + 20r355 F for the 85 percent- ia i i
;I;ht: corllductlwtxes of thesé two materialg at mean.tenlx)peraafrgagxfl?slg 1;1:‘1111 ggg’%
rlﬁ:: ;tf:l lggm Tablg:,g,tagedo.w% and 0.467 Btu, respectively. ’
1 £ -are substituted in Equation 2 and a trial eal i
hominal 6-in. steel pipe: r, = 3.312, rs = 6.312, and r.'=r188.3;:§. 91“’1’:23',@ made; Fora -

1200 — 140 1060

Qo =

= =911 Btu-
6.312 8312 6.74+ 489
8312 log, s g, === bR
8331z S32log. oo =
+

0.796 -

"0467

The temperature dro . arf i i : g

. p from the outer surface. of the insulation t i
g‘rli‘cf&r a h;eat loss of 91.1 Btu is-found from Fig. 4 to be 55 dez }g'lrla(;ggg.s 81'5) u(l:l)'('illilrllg-
Surfa :l{; ace, or 55 4 80 F room temperature = 135 F surface temperature.. Since ‘3
135 ot mperature of 140 F was assumed, it is evident that a temperature closer to

s or, for instance, 136 F should be usad for recaléulation : o

T oo S
= -~ = 915 Bty. '

o= §71 1 480

Since the tem 1gh each jal imes
: temperature drop through each material is equal to the hé i
gﬁgzg:lisrgiugtance of each material, the temperature 'dgop th(:-ough iﬁz %‘i’ﬁgﬁaﬁg
is (1905 ] '61?1< 6_.74 = 617 F, or the temperature between the two insulating materials
) =583 F. Since a temperature of 570 F between the two materials was




