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Simulation analysis on expansion and renovation of Fischer-Tropsch synthesis
light diesel oil to light white oil plant

LI Hu, YANG Zhan-qi, ZHANG Fei-yue, WEN Run-juan, HAI Hong-lian, YUAN Hua, SHI Bo-wen”
(Ningxia Coal Industry Co., Ltd., China Energy Investment Corporation, Lingwu 750411, China)

Abstract : Because the oil produced by Fischer-Tropsch process is light, the capacity expansion and renovation of
light white oil unit are studied.On the basis of the separation conditions of the original equipment and products, a
simulation software is employed to simulate the original system.The method combining energy balance, gas-liquid phase
equilibrium balance and pipeline pressure drop balance is used to analyze the feasibility of the technical renovation and

capacity expansion on the unit.Through simulation verification , the load of the unit can be increased to 130% —150% of
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original load.
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p. = 738.54 kg/m’ (1)
W, = 94452.4 kg/m’ (2)
W, = 68 524.7 kg/h (3)

m = 0.38 cP (4)
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(W/Wy) (py/p.) = 0.05 (5)
[(wepd) /gl (py/p ) = 0.006 (6)
Me = Mg o/1.2/py = 2.28 m/s (7)
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5.4 MPa  8.94 8.51 9.77 10.12 11.62 14.26 14.65 22.77

BER A 0.70 1.96 0.77 2.30 0.91 3.22 1.15 5.06
B B 0.70 0.69 0.77 0.69 0.91 1.41 1.15 1.61
0.31 0.34 0.41 0.61

T3AN, X BT R O VRO 1T BRI A LY
I J A5 Sk [ B, R Fluent 50 X6 AL 3264705
HRY, ZBUE LR BUE RN 1 R, b
MR ZBUE LB = B, A D i BOE Lt s
A ORI R B 8

Velocity Contour 1

. 6.890e+00
6.021e+00
5.512e+00
4.823e+00 IR - —
4.134e+00
3.445e+00
2.756e+00
2.067e+00
1.378e+00

I 6.890e-01
0.000e+00

[m*s]

Gas. Volume Fraction
Contour 1
. 7.308e-01
6.577e-01
5.846e-01
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0.000e+00
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Water. Volume Fraction
Contour 1
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Velocity Contour 1
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| 1.000e+00

1.000e+00

1.000e+00

1.000e+00
1.000e+00
1.000e+00
1.000e+00
1.000e+00
1.000e+00
l 1.000e+00
1.000e+00

(b) 1509 f1 74
B2 ol ogREEmSgkods B
SR INES S A F R T DR O K S Sk A AR
Fe i, 253k 1Y 48 bh 3 5 e AR TE i 25k
I PAY &1 A0 P 3 38 0 T L, 25 AR El 3 KU, T AT E
Dtk 25 3k B 1 R AR AL 23 B R A O A S Sk



2023 5 B

A 3 22 A 35 R F- 22, AT 38 B R AR S Sk ool
AR HW, WE 3 Fras, NERE L LRI
90° A S FE LS AR L 1 A1 3 Bt A8 wpish 8 R = (&1, A #fr AT
A B AMIN S RE AZ 38 ik d ™ R T LA B b i
LA, RN Y EER 44 1S k0T, H
U] A AR TR B B ) i U , O Ak B A S g B
W WO T R R At FIRHINR T AR AR
TG AR ) T R DA B S e L A ARE 3 am P o )
Jihh, XA R 1R 3 fAE B, AT L B K
LA L T I e e R Y e KB R 2. 6x 1077 %
3] 1. 29%107° , IR A 50%

Contour 1

DPM Eroaion (Oeneric)

DPM Eroaion (Oeneric)

Contou 2 w

B3 900 sk A 1 Fn 3 Bt o i 2 = [

T R T AR R, A% A ) VR
TR BER P BT AL & (9 U R0 B AN R 78 1t
WA IR A R TE I EE AL, 150% B B BER 1
PN AR A3 A I L A L 4 75, DA 73T 8 A A T 11

Witer. Volume Fraction
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M ERE/kPa 2.264 4.113 5.743 013 o-17 0.19
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