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Abstract

Addressing the engineering challenges of complex inclination angles, frequent liquid accumulation,
and poor operational stability in the hilly and uneven terrain of the Chongqing Gas Field’s wet gas
gathering and transportation pipelines, this paper takes the B section of the Tiangao Line as an ex-
ample. A refined gas-liquid two-phase flow model of the gathering and transportation pipeline is
established using Hysys and OLGA multiphase flow simulation software. Verified with field meas-
urement data, the overall error of the model is only 1.28%, meeting the accuracy requirements for
engineering research. The single-factor variable method is used to systematically explore the influ-
ence of key parameters, such as outlet pressure, inlet temperature, and ambient temperature on
the critical liquid-carrying velocity of the pipeline, clarifying the liquid-carrying response mecha-
nism of the pipelines in hilly and uneven terrain. Meanwhile, the adaptability of the Shokawyn liq-
uid film inversion model and the Belfroid droplet model to various types of pipelines in hilly and
uneven terrain was compared, and model optimization was completed through error quantification
analysis of six gathering and transportation pipelines in the Chongqing gas field. The results show
thatincreasing the pipeline outlet pressure significantly reduces the critical liquid-carrying velocity,
while increasing the inlet and ambient temperatures slightly increases the critical liquid-carrying ve-
locity. Compared to the Shokawyn model, the Belfroid model has an average absolute error of only
3.86% and a standard deviation of 5.68%, demonstrating significantly better prediction accuracy
and operational universality. It can accurately adapt to the multi-angle composite gathering and
transportation pipelines in hilly and uneven terrain the Chongqing gas field. The research results
can provide theoretical basis and technical support for predicting liquid accumulation, optimizing
operating parameters, and controlling liquid accumulation in undulating pipelines in the gas field.
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Table 1. Composition of natural gas in section B of the Tiangao Line

1. RStk B RRARSEMRK
Hoy BEIRSY B, % Wy BEREL %
Hibe 83.176 AL 7.04
ZJ5% 0.067 AR 9.24
Pk 0.000 A 0.460
7T ke 0.000 A 0.009
ETH 0.000 A 0.008
e 0.000 A 0.000
1E ek 0.000 CLbe B 20 4y 0.000

2.2. EMEERB SRS
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DOI: 10.12677/me.2026.145128 1295 i AR


https://doi.org/10.12677/me.2026.145128

TR 5%

RE
i 21.63 c
R=%kB Eh 6000 kPa
mE | 2160 C BA | B/RFE | 5.869e+004 | kgmole/h

E}1| 6000 | kPa g MIX-100
% ;;ﬁs— SAT-100
= 5%
BE 21.60 C
Eh 6000 kPa
EE/RiRE | 5.869e+004 | kgmole/h

Figure 1. Calculation model of mixed media in section B of Tiangao Line
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Figure 2. Mixed components of the medium in section B of the Tiangao Line
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Table 2. Calculation results of medium mixing for the B section of the Tiangao Line double track
i 2. 3&1—153% B EXEQJZ’/TE/H: = l‘|’§2t%

iy BEIR M HL, % v BEIRHL, %
5t 0.83116 0.83142 0
b 0.00067 0.00067 0
b 0.07035 0.07036 0.04193
AR 0.09233 0.09236 0.01575
AR 0.00459 0.0046 0
AR 0.00009 0.00009 0
K 0.00062 0.00042 0.61658
7 0.0001 0 0.32574
A 0.00008 0.00008 0
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Figure 3. Temperature and pressure curves along the B section of the Tiangao
Line double-track

[E 3. X5k B RELHAIRRE. ENmhsk

NTIRA RS EHI R Rk B BOR 42 AR FA UG & B SEPR 00 i 2 TREWE FORGRE R, K
FEII SIS AT HHEIT AL SRS FERAIE . AR AR A M LB Tl DU Ze i v A 1

DOI: 10.12677/me.2026.145128 1297 i AR


https://doi.org/10.12677/me.2026.145128

TR 5%

WEIS AL MR N LS, DL MR B2 5l 5 7 O Y AR, AN CE R IERI 1 iiZH
D EMESH, ITRRESEMIZSE.

N7 RIS B S St S WP TE TR AR K 1 5 2R3, FEROZ R, DL R 28 i ) S AT
R B SN K o b R B B X T P BE A AL P S £ AT IR AR BCEAT 1AM S R IR L X
B 2R TE A BE 4 6 RERE B2 B 52 D9 0.045 mm,  FEXPAE BRI I ORIRZ 5 ) Bl L3 (AL A S HOHAT T &R
BIE.

Table 3. Comparison of simulated and actual values of the Tiangao Line B section double-track

3. K5tk B RE&EMES EFRERIIEE

¥ it ik 71(MPa) Al [ 11(MPa) AR (TC) RIFIRE(C)
SRR E 6.19 5.25 21.60 11.9
BEUME 6.21 5.10 21.20 11.89
T 22 (%) 0.32 2.86 1.85 0.08
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Figure 4. Pressure gradient variation along the line
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Figure 5. Determination of critical liquid-carrying velocity
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Figure 6. Impact of export pressure
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Table 4. Comparison of calculation results for each model
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Table 5. Error analysis statistics
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