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emphasized that the flow rates and periods of time desigriated apply only ~ if insulated so that the heat losses from the heating system are not exces-
for thg ‘conditions stated. To estimate for -other service conditions the ‘& sive, and the heating effect is concentrated against the water pipe where
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cool it to the freezing point will be prolonged té twice that given in the
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required will be one-half ‘that shown in the -last column of Table 12, 7 o bolad |30l o I
However, if the water enters the pipe at 34 F it will be cooled to 32 Fip  } Q LOTe T\ S
one-fifth of the time given in the table. It will then be necessary to'in. i | Y AL ‘
- ‘crease-the rate of flow so that five times’the specified quantity of water  f :g__ AN \ \ N \« NOMINAL RIPE $12€
will haveto b.e s‘upp_h.?c'lj in order to prevent freezing, *- ' 1 Bl N\ A W\ <, INCHES
If_the minimum air temperature is —38 F (temperature difference, 3 o N NS NAA IS
80 F), instead of —18 F, the time required to cool the water to the 3 1 N W\ %1%
Py ) ) . . - . . H . N . . = - ::" 1 - N ‘\ | <o
TaBLE 12. DATA FOR-ESTIMATING REQUIREMENTS TO PREVENT - N AN X X_; \ N <
: v FREEZING OF WATER IN PipES ' ‘ 1 TEMP DIFE. N DN \ wiEEE\. \g-.\\
N‘;’ﬂu’ o Noupse or Hoves - Warer R:qvmxl;)ml?‘ww - '}; | AIR TOIPIPE x\: N \ \T(\( N
aSm N : : V;gmp-{:o A Pol:v‘;nll;;:nhmxﬁnlfoo:_'ovx ': DN & E OV e
g : i 1 o : Rl | . 3 AN \\ . i S R e e
‘ Thickness of Lusulation in Luches T b ] o o b ~ !
IR 2 3 " ? ¥ T oA Thoch shT v
1 0.42 0.50 0.57 0.54 0.45 0.40 i T "
1 0.83 1.02 1.16 0.68 0.55 0.48 - . : 8
134§ 1.40 1.74 2.02 0.84. . 0.68 0.58 - T P S ) O A O o
2 1.94 2.48 2.90 005 | i 075 0.64 > S 4 Z X 2
.3 | 325 4.27 . 5.08 1.2¢ 0.94 0.79 S: - T o B e B R 74 > |
4 4.55 6.02 7.20 1.47. C L 0.93 4180 &) =14
S 5.92 7.96 9.69 - 1.73 7 7 1.29 1.06 <! S < N 2
.6 7.35 9.88 12.20 198 |~ 1.46 1.19 a7 & WNR 5
8 10.05 13.90 17.25. 2.46 - - 1.78 1.44 3r 570 D 3
10 | 13.00 | 18.10 22.70 296 | 212 1.70- 3 S , NRNRe -
12 | 15.80 22.20 28.10 3.43 2.46 1.93 . f‘%’o AR TetPERATURE NS i N
- ; ngudr RN <
. i . T ’ 4 1 v\\ n
freezing point will be 60/80 of the time given ir the tafle, or the necessary 2‘:‘4 OFLINSULATIION \;’ N \\ N 5 ;
quantity of water to be supplied will be 80/60 of that given. AN \J =
In making calculations to arrive at the values given in Table 12, the loss \ N P

of heat stored in the insulation, the effect of a varying temperature dif-
ference due to the cooling of pipe and water, and the resistance of the
outer surface of the insulation to the transfer of heat to the air have all
been -neglected. When these factors enter into the eomputations it is
_ necessary to enlarge the factor of safety. Also as stated, the time shown
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

F16. 2. THICENESS OF PIPE INSULATION TO PREVENT SWEATING2

sSolve problems by drawing lines as iz_zd}mted by dotted line, entering chart at lower left hand scale.

Pipe Sweating
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is reached when freezing starts. The flow of water will stop and the entire
line will be in danger as soon as the water freezes across the section of the
pipe at any point. . . ,

When water must remain stationary longer than the times designated in
Table 12, the only safe way to insure against freezing is to install a steam

or hot water line, or to place ar electric resistance heater along the side of Il

the exposed water line. The heating system and the water line are then
680

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. Fig. 2 may be used for determining the thickness of
any material of known conductivity which should be used to prevent con-
densation on pipes and flat metallic surfaces. Thesurface resistances used
for calculating the family of curves in Fig. 2 are based on the results of
tests made on canvas-covered pipe insulation surfaces at Mellon Institute
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