Ch'dp'ter 28

PIPE INSULATION

Heat Losses from Bare and Insulated Pipes, Low Teﬁu;;};zlﬁre Pipe Insulation,

Insulation of Pipées to Prevent Freezing, Economical Thickness -
of Pipe Insulation, Underground Pipe Insulation

HE heat loss from uninsulated pipes may be of considerable magni-

tude if the temperature of the surrounding medium differs appre--
ciably from that of the fluid conveyed. Losses are increased by rapid
motion of the surrounding air or by contact of the pipe with bodies of
high conductivity. Careful consideration must, therefore, be given to
this factor in a properly designed system and adequate insulation pro-
vided, if necessary. .

HEAT LOSSES FROM BARE PIPES

Heat losses from horizontal bare steel pipes, based on tests at Mellon
Institute and calculated from the fundamental radiation and convection
equations (Chapter 5), are given in Table 1. Heat losses from horizontal
copper tubes and pipes with tarnished surfaces, are given in Table 21

Heat losses from bare pipe of materials having lower emissivities may
be calculated from data appearing in Chapter 5.

 The area in square feet per linear foot of pipe is given in Table 3 for
various standard pipe sizes, and Table 4 for copper tubing, while Table 5
gives the area in square feet of flanges and fittings for various standard
pipe sizes. These tables can be used to advantage in estimating the
amount of insulation required.

Very often, when pipes are insulated, flanges and fittings are left bare
so as to allow for easy access to the fittings in case of repairs. The fact
that a pair of 8-in. standard flanges having an area of 2.41 sq ft would
lose, at 100 Ib steam pressure, an amount of heat equivalent to more than

_a ton of coal per year shows the necessity for insulating such surfaces.

Examples 1 and 2 show how the annual heat loss from uncovered pipe
and its dollar value may be computed from the data in Table 1.

Example 1. Compute the total annual heat loss from 165 ft of 2 in, bare pipe in
service 4000 hr per year. The pipe is carrying steam at 10 Ib pressure and is exposed to
an average air temperature of 70 F. )

Solution. The pipe temperature is taken as the steam temperature, which is 239.4 F,
obtained by interpolation from Steam Tables. The temperature difference between
" . the pipe and air = 2394 — 70 = 169.4 F. By interpolation of Table 1 between tem-
perature differences of 157.1 and 227.7 F, the heat loss from a 2-in. pipe at a temperature
difference of 169.4 F is found to be 1.624 Btu per (hour) (linear foot) (Fahrenheit degree).
The total annual heat loss from the entire line = 1.624 X 169.4 X 165 (linear feet)

X 4000 (hours) = 181,600 Mb. (Mb = 1000 Btu.)

Example 2. Coal costing $11.50 per ton and having a calorific value of 13,000 Btu -

_per pound is being burned in the furnace supplying steam to the pipe line given in the
previous example. 1f the system is operating at an over-all efficiency of 55 per cent,
determine the monetary value of the annual heat loss from the line.

Solution. The cost of heat per 1000 Mb supplied to the system = 1,000,000 X 11.5
(dollars) + {13,000 (Btu) X 2000 (Ib) X 0.55 éﬂﬁciency)] = $0.804. The total cost of
heat lost per year = 0.804 X 181.6 (thousand Mb) = $146.00.
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PIPE INSULATIONS .

Pipe insulations are of several general forms and are made of various
“types of material. The most-common form is the rigid sectional covering
either split longitudinally into halves or cut through on one side and
scored on the other, to facilitate assembling on pipes. Preformed ma-

TaBLE 1. HEeAT Lossks FroM HORIZONTAL BARE SteEL PreEs

Expressed in Btu per (hour) (linear foot) (Fahrenheit degree difference”
) between the pipe and surrounding still air at 75' F) 4 )

HoT Water = - . +  STEAM
Nommar 120F | 150F | 180F Z2TAY | 2009F | 33TOF.
pamaL | : 20F | “G'ib) |- GOLb) | (100 Lb)
Size g
(INCEES) -
g TEMPERATURE DIFFERENCE
50F 80F - 110 F 140 F 1571 F | 227.7F | 2679F .
3% 0.455 0.495 "0.546 0.584 0.612
¥ 0.555 0.605 0.666 .0.715 0.748 0.866 8';:?3
. 17 0684 0.743, 0.819 0.877 0.919 1.065 1.147
1 0.847 0919 .| 1014 1.086 - 1.138 1.324 1.425
1 0.958 1041 1.148 1.230 1.288 1.492 ‘1.
2 .1.180 1.281 1412 1.512 1.578 ° 1.840 1,987
214 1.400 1.532 1.683 1.796 1.883 2.190 2.363
3 1.680 1.825 2.010 2.153 2.260 630 - 2.
3% - 1.900 2.064 2.221 2433 2552 2.974 3.215
4 2.118 2.302 2.534 2.717 2.850 3.320 3.580
5 2.580 2.804 3084 3.303 3.470 4.050 4.385
6 3.036 3.204 3.626 3.886 4.074 4.765 5.160
1s 3.880 4.215 4.638 4.960 5.210 8.100 6.610
0 4.760 5.180 5.680 6.090 8.410 7.490 8.115
12 559 | 6.070 6.670 7.145 7. 8.800

TasLE 2. HEAT Loss FRoM HorizoNTaL TARNISHED CopPER Pieg

Expressed in Biu per (hour) (linear foot) (Fahrenheir degree difference
between the pipe and surrounding still air at 70 F)

HoTt WATER (Type K Copper Tube) STrAM (S&n’dard Pipe Size Pipe) .
Nommar .| 120F 150 F 180 F 2 2271F | 2071.7F | 3379 F
Nomar - : : < 20F ) Giny | 0Lb) | (100 Lb)
. Size - -
-, (INcaEs) . b
Lo TEMPERATURE DIFRERENCE
50F "80F 110F 140 F 157.1F | 2277F | 2679 F-
14 0.250 0.287 0.300 0.321 0.433 0
¥4 0.340 0.381 0409 0.429 0.533 0559 8'222
1 0.440 0475 0.509 0.536 0.636 0.748 0.803
1 0. 0.550 0618 0.622 0.764 0.878 0.934
1 0.5¢ 0.656 0.710 0.750 0.904 1 11120
2 0.730 0.825 0. 0.957 1.101 1:273 1.364
.234 0.880 1.000 1.091 1.143 1.305° 1.490 1.605
.37 1.040 1.175 1.272 1.343 1 1.800 1.940
- 314 1.180 1.350 -1.454 1.535 1.750 |- 2.020 2170
1}6 1.460 1.500 1.635 1.715 21,11;31 2.240 2.430
R e S - 1131 2.465 !
5 1.600 1.812 1.080 2.071 2.387 2.770 g%
8 1.850 2.125 2.270 2.430 ‘2740 |° 3210 3.440
8 2.400 2.685 2,910 3110 .| 3310 4.050 4370

terials are supplied in segments for assembly on large pipes. The sectional
coverings are generally supplied with a pasted on canvas jacket. Blanket -
insulations are sometimes used for wrapping large pipes, particularly
where removal for frequent servicing of the pipe is necessary. F ittings
and ‘bends are commonly covered with portions of standard preformed



