o535 #2553 1 e fig %0 b T B Vol. 35,No. 3
2020 43 H JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. ,2020

JCEHS 21001 -2060(2020)03 -0116 - 06
RASHESE S ERERIXENR

R e
(BEAXF REZAANRBEREX LR E, W) KA 610039)

B EATHRERRASHEARKA Y SRR AR HEEEAREF M, A A RRT R TH.
MR 5B A ITABK S B ARSI AARAS AR, ARAEELHET ST ARRA S & B
HeEFEZ2ERARSTHRTHILMEX, AFEH A BB s B8 %, 2RAW - HES B S LA R
AR BFREAFTAL0~-64 ' /h it , B BN S B ERMYEHBX LB ' /h 5B B0 5 F %3
RARML95.16% , £ ZRAAAFE3D m'/h B, KEARRESRA Y, FHARASTL, A E T REMNFH B
FAA B EREAN I0Om/h 5 BB BAERF, 4 99.29% ;5 5 Bahmit o F4 e AR PEREBAR
Hey s BAER ATARERKsER R oAk PR THER A oAl o R BRITHER, EEREH
950 Pa;iflah KRR B E X RAH TARMES B, AFBREFTHLS B AAFERRK,

¥k B OR.RREGHEAISE BRI 28 kT T

hE 49 #E . TEY SCHEARIDED A DOI,10. 16146/]. enki. rndlge. 2020. 03. 017

[BIAAX®EA]E H.E 2%, 2ER, % KR B A BN AT g [ 1] #BE=h 77 T#2,2020,35(3) : 116 - 121. ]I
Lei, WANG Xing, LI Zheng-gui, et al. Experimental study on the performance of new gas-liquid separator of natural gas[ J]. Journal of Engi-
neering for Thermal Energy and Power,2020,35(3) ;116 - 121.

Experimental Study on the Performance of New Gas-Liquid
Separator of Natural Gas

JI Lei, WANG Xing, LI Zheng-gui, LI Rui
( Key Laboratory of Fluid and Power Machinery, Ministry of Education,Xihua University, Chengdu , China, Post Code: 610039)

Abstract: Natural gas contains saturated water vapor and a small amount of hydrocarbon which reduces
gas transmission efficiency and results in blockage of pipelines and equipment and other problems. To ad-
dress these issues,a new natural gas separator is proposed and it is composed of cyclone, flow stabilizing
element, cascade separating element and baffle separating element. The separation efficiency of the new
natural gas separator is studied by comparing the particle size and liquid water content in the inlet and
outlet of the new natural gas separator with the phase doppler particle analyzer. The results show that the
new separator has good effect on gas-liquid separation of natural gas. In the test, when the flow is in be-
tween 10 ~64 m’/h,the separation efficiency of the separator is in parabolic form. When the flow is 33
m’/h, the separation efficiency of the separator drops to the lowest value at 95. 16% . At 10 m*/h, the
maximum separation efficiency of the separator is 99. 29% . The separator has a higher separation effect on
the foggy liquid particles in the gas with the inlet condition, and can clearly reduce the average particle
size of the liquid particles in the gas at the outlet of the separator. The pressure from the inlet to the gas
phase outlet is gradually decreased, and the total pressure drop is 950 Pa. The large change of velocity
gradient in the flow region adversely affects gas-liquid separation, and flow mixing will lead to the de-

crease of separation efficiency.

WS EHI:2019-03 - 11; {&ITHHEE:2019 -04 - 11
EEE & H(1969 -) B, BV YRS, E — mail :657485435@ qq. com.
BIEE LR (1974 - ) 5B HA 22 M A FEAEREN AL L E — mail : lzhgui@ 126. com.



553 1] i

5 KA S B AP R R AT 7T 117 -

Key words: natural gas,new gas-liquid separator, flow field calculation,doppler particle analysis

Ell

i3

KARSANE—FFE RN, R EE
BT IEOR [ P AR B IR 22 AT < AR
PESCH, DA I 81 58 (Y R AR S8 A L 7K R R b &
e, AR R AL ) RIR A HEA BT LR 2 K IFE
[ R« AR AR A 28 N R A 3 0 T s KRR
A COL I H, S, 5 RS /K HE filh 23 B FSCAR , A T 1 ot
B AR RN SKIEBUKS W4l i, B T
SR B E AR, BRI TR AR ™
WIS EFRAGR L . BT LA B R
LWL, B E A B [ e i 43
WESREA B BRIRERE

B A AT B3R A [R] 08 52 5677 1k A (AT
SYESE T KRB, AR LI%E T T
(DOS) Ky LI AT, 2R I 2 32 %oF AR ik B A8 4
S EHEREVEAT T SLER AT IE 45 10 T BEE 1805
TET 0 SR T 18, s ) SO A3 B P RE B = 4 e L 1
iy &S SRR TR IR ST R v DT )| P =¥
FFUAE R IR TR A U 2R A S R Y S R
FEH SRR AW J7 50, 38 winner318B 3#
DU REXT H FUREAR AT AR R B PR RIR RS
T AR A RS B RE Y Ol 94 ~ 182 m/h,
N EIBAARHE E Ry 30 ~ 75 g/m’ i, A 43 79 0 26
A MBI YR A IR B A g K, 2
i 220 m’/h B, A B ROR AGE IR 4R A
AERIAER T 8 um RUMRIR AR, EAAE E%
| A AR B8 ) o B A O O B R R AT
g,

A 58 R AR L £ 38 $ ok 4 AL S
(Phase Doppler Particle Analyzer, PDPA ) 2§ it 47 i
B, R a3 B AR A ) TR LT L AR B vk BE AT
A, 8 TURL RS S MK & S EE, A5
ST E AR B ACR  S R E WO R
PR LA R it 2l DX ek B A BE B R X P RE R 5K
Wl , R KSR Is i f ik 1 ORI

1 HESESR

L1 JLfarEsy
BB KRR B AF HAR A DN300, Bl 42

7300 mm BIH . FEEHBER T AR ICHE M
G NIl T W vl S < e )
BOCIF LA B N 1 R

-4 53 B T i = o B

Bl JSEASTHENLMAEE

Fig. 1 Geometric model of each combination element
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Fig. 2 Separator test section
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Tab. 1 Test conditions

TH R R/ WK GRS po AT g
F5 m’ - h! m? - h! g+ (m®-h)! m? -« h!
1 10 0.010 44 1 040. 825 10.010 44
2 20 0.010 44 520. 684 20.010 44
i) 33 0.010 44 315.631 33.010 44
E 40 0.010 44 260.410 40.010 44
5 53 0.010 44 196. 548 53.010 44
6 64 0.010 44 162.772 64.010 44

2.3 REWERSH

TE g b 72 v o R 77 2R I AS 43 18 25 8 32F 11 i
F 4 B AR TR E R R 350 Pa, 43 B 859 P E
H Dl FE A 600 Pa, 28 05 43 15 28 K AR S R R A
950 Pa.

i R 6 I R 5 AR I A s R L
RN 2 e 3 Fran. Hoop MR WA K&
& (LWC) FR.
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Tab. 2 Test data of separator inlet

.?64 053 040 033 020 (.) 10
R/ LWC/ R/ LWC/ R/ LWC/ ke LWC/  Rifes  LWC/ Rifes LWC/
pm gom’ pm g m~> pm g m™’ pm g-m”’ pm g-m”’ pm g-m’
24.8 131.107 23.23 163.856 21.32 217.659 22.19 245.386 21.24 432. 608 21.12 910.248
24.66  131.228  23.083  168.931  21.80  202.714  22.02  272.764  20.94  422.170  21.56  988.531
25.00  133.305  23.38  163.374  21.62  206.679  21.72  253.414  21.15  405.273  21.72  932.431
24.95  132.359  23.15  160.744  21.87  209.740  21.80  250.745  21.3  433.798  21.86  990.017
24.852  131.999  23.211  164.226  21.652  209.198  21.932  255.577  21.158  423.462 21.565  955.307
I E B T INE B a it R ae s 33 m'/hi iR SIS AL, REAMRAE

fEtnk 4 i, FEHR A 10 ~33 m’/h i, 43 B 48
B4 B AR I R R 7E R O 10 ~20 m*/h B, 43
BRI AT BIBCR TR MR R 1 33 m’/h 4 B HR Y
DERREGEDNRIRE 95.16% , TEFHNERETT

il o DA ZE T 36 I A5 o R A X e R 3R A
33 ~64 m’/h, SFES R S BEAUR I B R b,
DR G EMIERRR . 7B 0 BRey
H99.29% , B AR AT B RCR R 95. 16%
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Tab. 3 Test data of separator outlet
Oﬁd QS] 040 033 020 an
iz, LWC/ kii%/ LWC/ i, LWC/ iz LWC/ K, LWC/ Kii%/ LWC/
pm g-m™? pm gem™’ jum g-m™? pum g-m™ pum g-m™? pm g-m™’
13.75 1.19 13.99 3.8084 13.91 8.6228 13.8 12.2288 13.34 15.3453 12,73 8.7456
13.77 1.3 13.98 3.8274 14.02 8.2734 13. 81 12.5628 13.37 15.411 12.83 7.3751
13.68 1,25 13.95 4.3409 13.98 8.2201 1315 12.1765 13.31 15.1363 12. 68 5.8578
13.84 1.1798 13.87 4,109 13.92 8.3955 18537 12.553 13.37 15.1513 12.67 5.1684
13.76 1.22995 13.947 4.02142 13.957 8.37795 13.6825  12.3802 13.347 15.2609 12.727 6.7867
F4 IS B RREE  H ORI BHE Ab I Bikife ok 0.022 mm, R 2 TRy BEUEE L N

Tab. 4 Processing of inlet and outlet

test data of test separator

St/ LWC/g « m™* Bk AR/ pum

m’ - h! #O o /% HH Mo
64 131.99  1.23  99.07 24.85  13.76
53 164.23  4.02  97.55  23.21 13,95
40 209.20  8.38  96.00  21.65  13.96
33 255.58 12.3%  95.16  21.93  13.68
20 423.46 15.26  96.40  21.16  13.35
10 955.31  6.79  99.20  21.56  12.73
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Fig. 4 Grid discretization of the separator model
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Tab. 5 Working condition of the separator

for numerical simulation

T EiE kg s RERR SR
1 0.006 175 0.001 043 0.998 957
2 0.009 455 0.000 522 0.999 478
3 0.013 720 0.000 316 0.999 684
4 0.016 016 0.000 261 0.999 739
5 0.020 281 0.000 197 0.999 803
6 0.023 890 0.000 163 0.999 837
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Tab. 6 Separation efficiency of numerical

simulation under test conditions

HE AL iR PSRT s
TrERL
TH B RESAKER BERES RESRE R St
I gem™3 il g m?

1 10 1 040. 825 9.995 0.138 99. 987
2 20 520. 684 19.994 0.123 99.976
3 33 315.631 32.903 0.130 99.959
4 40 260.410 39.919 0.263 99. 899
5 53 196.548 53.043 0.178 99.909
6 64 162.772 64.008 0.127 09:922
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Fig. 5 The numerical simulation results of separator
separation efficiency compared with the experimental

results
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