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Performance measurement and analysis of filtration and separation
equipment for natural gas transportation

JI Zhong-li

(College of Mechanical and Transportation Engineering in China University of Petroleum ,
Beijing 102249, China)

Abstract: The concentration and size distribution of dust particles at the inlet and outlet of multi-cyclone separators and fil-
ters in two domestic natural gas stations are measured by the particle online measuring devices for high pressure gas, and the
separation performances of in-site cyclones and filters are evaluated. These field test results are compared with the laboratory
test results under atmospheric temperature and pressure. The field test results of multi-cyclone separators are in agreement
with the laboratory test results, and so the data measured under atmospheric temperature and pressure can be used as the in-
dicator for evaluating separation performance of multi-cyclone under high pressure condition. However, the field test results
of filters show some differences from the laboratory test results. The overall efficiency of filters decreases with the operation
period because some large particles can penetrate the filter candle.
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Fig.1 Particle online measurement device at high pressure
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Fig.2 Particle online measurement device

at atmospheric temperature and pressure
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Fig.3 Particle concentration change in multi-cyclone inlet
TR S 15 25 Hh 1T A B SR AR AR Ry AR VR Dy

1.02 ~8.76 mg/m’, kLKL 72 AT ANl 4 iy, #]
DLIER 73 By A UKL 86 TP 7E 10 pum AR 10 pum DA B
AR FURL A L IR 5 70N

1.0
722 A~ BBl 0.8
— RBSH ’
= <)
S 10.6 ®
g 129
= 4
R 40.4
]
<__
40.2
RI42 %% 0
1 10
hif® d/pm

B4 ZERNSBERHOTHERHEHEZSE
Fig.4 Particle size distribution in multi-cyclone outlet
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Fig.5 Grade efficiency of multi-cyclone
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Fig.6 Effect of inlet particle concentration on grade
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Table 1 Separation efficiency for particles size larger than

10 pm at different inlet velocity and particle concentration

%
R v/ ¥ ¢/ (mg - m™)
(m-s™) 5 10 15 20 40
10 97.1 98.5 99,9 99,9 98.9
15 98. 6 99.1 100 98. 5 99.2
20 99.5 99. 8 99.9 100 100
25 99,9 99, 8 98. 5 99. 5 99.3
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Fig.7 Particle size distribution at inlet of filter
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Fig.8 Particle concentration change in filter inlet
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Fig.9 Cumulative efficiency change of dust
particle for filter
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Fig.10 Test workflow of filtration performance

of filter candle
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Fig. 11 Cumulative efficiency of liquid droplet and dust particle for filter candle
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Table 2 Cumulative efficiency of liquid droplet

for filter candle at different operation period

BT WOEIREE o/ itz SRR /%
B (mg-m™)  d/pm KT lpm  KTS5 pm
KA 0.04~0.06 0.31~1.20  99.990 100
34MH 0.22~0.38 0.31~1.98  99.990 100
6 ~H  0.49~0.70 0.31~1.85  99.989 100
9MH  0.74~0.8 0.31~4.01 99.889 100
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Table 3 Cumulative efficiency of dust particles

for filter candle at different operation period

BT BARREE o/ Rtz BB/ %

B (mg-m™)  d/pm KT lpm KTS5 pm
KA 0.00~0.01 0.31~0.90 100 100
34MH  0.00~0.01 0.31~1.85  99.989 100
6 1H 0.26~0.40 0.31~3.05 99.896 100
94 H 0.35~0.52 0.31~3.52  99.880 100
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