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CHAPTER 18. PIPE INSULATION

the cooling of pipe and water, and the resistance of
{ the insulation to the transfer of heat to the air have
the computations it is

all been neglected. When these factors enter into
the factor of safety. Also as stated, the-time shown

necessary to enlarge

in the table is that required to lower the water to the freezing point. A

longer period would be required to freeze the water but the danger point
w of water will stop and the entire

is reached when freezing starts. The flo
line will be in danger as soon as the water freezes across the section of the

difference due to
the outer surface o

he times designated

linear foot of pipe. j

. pipe, 1
Pe, in order to prevent the temperature of the water f
: . er Irrom - H
i pipe at any point.

When water must remain stationary longer than the tim s

in Table 11, the only safe way to insure against freezing is to install a

steam or hot water line or to place an electric resistance heater along the

The heating system and the water line are

side of the exposed water fine.
then insulated so that the heat losses from the heating system are not

PipE INSULATION ORDINARILY Usep INDOORS?

Should be multlp y PO
hed b the total leﬂgth Of the €x Sed plpe lllle eXpIeSSed
in feet- 1&5 an addltlonal factOI Of safety' and 11 Or del to ptovlde agamst
IABLE 11, Dara FOR ESTIMAIING REQUIREMENIS TO IREVENI
RI G -
FREEZING OF WATE N EIPES WITH SURR()UNDIN Arr AT I8 F
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ST Sen vusea or Houas 7o Coot 42 F Warez' w. : . ‘
l&'! 4 (ncaxs) ™ Fazeumo Poner "“,”Z.?.f;af‘ggmn 47 42 F 10 Pusvay TaBLE 12. THICKNESSES OF
‘;:l’ i Thickness : or Pus eza Hooa ' 0"
e ickoess of Insulation i : Tatcxxess or InsuaTion
;" ) i o tion in Inches (Conductivity, & = 0.30) - Srmau Pressvrms Srzay TEUPERATORES
(&4 ¢ ‘14 3 r Z . . . aas:n) anm Pives -
bk — TTIONS 'AHRENHETY Larger
i 1% 8:§§ ‘1"05‘2’ ' 0.57 0.54 5 - 4 * Ky it o Bin.
1 1. . 1.16. - : 45
2 1.32 1.74 2.02 8'32 0.55 8:4‘3 0to25 212 to 267 1in. 1in. 1in.
3 3.25 % 2.90° 0.55 0.68 | 058 25 to 100 267 to 338 134 in. 1in. 1in.
4 4.55 4.27 5.08 1.24 0.75 0.64 100 to 200 338 to 388 Zin. | 13in. 1 in.
5 593 (75.02, 7.20 147 0.94 0.79 Low Superheat 388 to 500 214 in. 2in. 134 in.
"~ 6 7.35 9'96 9.69 1.73 1.11 . 0.93 Medium Superheat 500 to 600 . 3in. 23 in. 2 in.
8 | 100 1350 12.20 1708 1. 1.06 High Superheat 600 to 700 314 in. 3 in. 2 in.
13.00 18.10 .25 Pt 46 R
. - . l. -
12 15.80 22.20 22.70 2.96 ) ;g 1.43 aAll piping Jocated outdoors or exposed to weather is ordinarily insulated to a thickness 14 in. greater
28.10 3.43 . 2.45 % 70 than shown in this table, and covered with a waterproof jacket.
* . .93 .
excessive, and the heating effect is concentr.ated against the w_ater'pipe
of protection 2 in. of an efficient insu-

where it is needed. For this form
lation may be applied.

ECONOMICAL THICENESS OF PIPE INSULATION
' The thicknesses of insulation which ordinarily are used for various
in Table 12. Where a thorough analysis

temperature conditions are given in
of economic thickness is desired this may be accomplished through the

use of the chart, Fig. 5.

temporary reductions i} : ;
visable t6 d ns in flow occasioned b oad- ) .
sized that tl?: gfwd;egat% of flow listed in tﬁergil;ll(;ed Ilir essure, it is ad-
‘conditions stated. 'éll‘oesesatrilgl211)te ntpd s of time cleSigﬂat.ed aplgilsfm?f efm pha-
meitthd of procedure may be uesec?r other service conditions {he ff),llg:n?r}ll; -—
water enters the pi .
cool it to the freezj pipe at 52 F instead of 42 . . »
table, or the r;f:f;? g point will be prolonged to f\;vitél:getgge gi:squ ed tﬁo :
required  will be o . ~ en in the -
Ho " ne-half that shown i i
onev-vgf‘g’;ir ’oltf g:e water enters the pipe 52“3;_11 F iiast,lfdumn of Table 11{’ , The dotted line on the chart illustre
increase the ratCe t)xtr_n ffog ‘S(gnthint'tgle table. It w:ﬁl thbeicglid to82 Fin.- ‘ example: o usglng tt'};f gy startbv\lr’x of hours of operation per year
will ow so that five ti . ecessa . margin representing the given numbe [ ) :
’If}tl;: fntiz'be supplied in order to p;:&:ntgl ? r:gzeizged quantity of V?;tg: : then proceed vgltically to the line reproieni_:mg the given tgalue of heat;
. imum air temperature js — o . ’ thence horizontally to the right, to the ine representing the given tem-
o gll?ltegd é’f —18 F, the timg?—eqlri:ésto 38{" (temperature difference 80 AF) perature difference; thence vertically to the line representing the con-
) wateretool{g(s) of lih;i time given in the ggleth: vzﬁter to the freezing point ductivity of the given material; thenceﬂllorizontall}i, tgh the left, to ga}icle line
> be supplied will be 8 » Or the necessary : i 3l i n that material; thence vertically to
. In making calculations to ;Z_?O of that given. qflantlty of the curve representing the required per cent returti on the investment; .
oss of heat stored in the insul ve at the values given in Tabl thence horizontally to the right, to the curve representing the given pipe
sulation, the effect of a varying tem;}a'tﬂe ‘ size; thence vertically to the scale at the top right margin where the
e economical thickness may be read off directly.
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