Joule-Thomson &#& 3133 HA72 vjA e 25 W3

A& A
Ao addn NAFERF

Temperature Variatiens in the Natural Gas Pipeline with the
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Abstract

A numerical method for determining the temperature vartiation in a natural
gas transmission line is presented. By considering an element of the gas
pipeline and assuming radially lumped heat transfer at steady-state conditions,
the energy equation is developed. The integration of the developed nonlinear
differential equation is done numerically using the fourth order Runge-Kutta
scheme.. The results of the present study have been compared with the
results of Coulter equations, and show a fairly good agreement.
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Table 1 Flow conditions and thermal properties of natural gas

SUMMER | WINTER

Q [m®/s] 2136 184.5
p1 [MPa] 5.48 5.47
0, [MPal 3.08 3.12
T.[TC] 26.67 16.67
x [ m] 130

D [m] 0.6096

U [J/(m*sK)] 2.8391

C, [J/(kg K)] 2089

R [J/(kgK)] 455.8
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Fig. 2 Comparison of gas pipeline
temperatures with the different state
equations for summer conditions.

Fig. 1 Comparison of gas pipeline
temperatures with the different state
equations for winter conditions.

Fig. 3% 4= #&7] 7}2ul ¥ 9] van der Waals 7] A% Redlich-Kwong 7
A9 Joule-Thomson B34S 244 YehlUc aPoA B $ YSo] Agay
AEe] ZA%%E 28 Joule-ThomsonAFE AP Ao o d Mol wWals
B d2e ¢ + U

K T ] he—— e a
1.24€-07 P §-
i 1 8520807 e
§ . -é o
& 1.226-07 r H p
. g W gs226.07 /
§ 120807 . & /
g ’ g /
£ 118607 £ ssuEar /
/ !
r] - yan der Waals Gas F 7/ - Rediich-Kwong Gas
g 1.16£07 3
3 ) S 8526607
114607 7
/ -8.528E-07 4
112607 /
1.10E-07 — T ——T—T— -8.530E-07 -} — ——T ——
0 20 40 60 80 100 120 140 0 20 40 60 B0 100 120 140
Length of the plpeline [km) Langth of the pipeline fkm}

Fig. 3 Joule-Thomson effect of the Fig. 4 Joule-Thomson effect of the
van der Waals gas along the gas Redlich-Kwong gas along the gas
pipeline for summer conditions. pipeline for summer conditions.
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