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A Study on the Absorption of Thermal Stress on the
Underground piping for the District heating

Jae Hyang Kong*, Byung Kug Sin’

i Abstract I

There have been many studies on generation equipment and plant piping, but there is no significant study result on
the heat transportation pipe. As such, this study established basic theory on the compensated method among buried pipe
for regional heating, and further obtained the following results by applying the conditions of AGFW and NCHPP respectively
in calculation of friction and maximum installation distance for the buried pipe. Friction coefficient according to the types
and physical properties of soil, friction and maximum installation distance were compared to set the application value
of friction coefficient according to the location of works. Calculation forrmula of clay load to be applied for calculation
of friction was introduced to the formula of AGFW and the formula of NCHPP that has been used in Nowon district
since 1997 to determine the difference and applicability. 120°C and 95°C were applied in temperature difference for expansion
volume to compare the arm length at the curve pipe so that it can be reflected in the design in the future. Maximum
installation distance according to thickness of pipe was compared to present the necessity of unified specification so that
same kinds of pipe materials can be used for same kinds of works.

Key Words : plant pipe(-ZE 5|31, buried pipe for regional heating(X] & & =gl ), friction coefficient(2}-2HAl4), AGFW(EY A
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Fig. 1 The force which operates to the PI-PIPE
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Table 1 The weight due to DIN1055 and angle of friction
production ground
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Fig. 3 The force which operates to the piping where the
elbow is united on tube one side
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Fig. 4 Comparison of maximum friction length, maximum
set length and allowable stress
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Table 2 Piping thickness it compares

N EEE e
HAT | wAAT@D
65 5.2 4.5
80 5.5 4.5
100 6.0 49
125 6.6 5.1
150 7.1 5.5
200~400 6.4 6.4
450 71 6.4
500 79 6.4
550~ 650 87 8.7
700~ 750 9.5 87
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Fig. 5 Friction force of application conditional(250A)
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Table 4 The friction force which it follows in depth and
the maximum installation distance

gz T8 | opEEkg/mn) | R A X A7 (m)
NCHPP 1.63 918
A
i gg;:)] 51'2”” AGFW 126 1262
H=e AloF 1.18 126.7
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Table 5 The investigation which it follows in thickness

a2n HTEA | oy | g dRAE
= (mm) (kg/mm) (m)
YA 7.1 0.72 139.6
ZRAAFHED| 55 0.72 109.2
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Table 6 The investigation which it follows in specific weight

of the soil
FE | ¥5HHke/mn) | wHEE (kg/mn)| 2 A 2] A 2l(m)
NCHPP 1,800 1.18 126.7
AGFW 1,938 1.26 118.7
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Fig. 6 The friction force which it follows in laying depth
(1=0.45, 20A ~ 200A)

Table 7 The friction force which it follows in laying depth
and coefficient of friction

4Lz ohE A
HZmm) | WEZo)m) | 045 | 050 0.53
0.6 057 | 063 0.67
250 12 106 | 1.18 1.25
2 171 | 190 2.02
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Table 8 The friction force which it follows in around
coefficient of friction and the tube

Hexd #74(nm)
oidgolm) | oAl | 100 | 250 | 500
045 051 | 1.06 | 1.98
1.2 0.50 057 | 118 | 219
_ 0.53 060 | 125 | 233
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Fig. 7 The maximum installation distance which it follows
in laying depth(n=0.45, 20A ~ 200A)

Table 9 The maximum installation distance which it follows
in laying depth and coefficient of friction

HqgzxH opzHA 4
T (mm) | s Folm)| 045 0.50 0.53
0.6 2374 223.2 148.0
250 12 1267 | 1196 86.4
2 8.7 74.0 55.6
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Table 10 The maximum installation distance which it follows
in around coefficient of friction and the tube

qgz4 7 (mm)
oA Zlo)(m) | vpEAISE| 100 250 500
0.45 94.1 126.7 145.1
12 0.50 84.2 119.6 1312
0.53 79.9 86.4 1233
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