i 28 & F 26 M
2008 £ 9 A 15 H

R == I T 1 R B (= O 4
Proceedings of the CSEE

\Vol.28 No.26  Sep. 15, 2008
©2008 Chin.Soc.for Elec.Eng. 35

XEHS: 0258-8013 (2008) 26-0035-05

FESES: TK 284

SUIFHRETIFEE

XEARERS: A

SRR

ZR45%ES: 47020

BB % %3 I2 EE I
ok, R, EAHK

(R kZHREIRETR, THE HFT 210096)

Numerical Investigation of Gas-liquid Heat and Mass Concurrent Transfer

Process in Vertical Pipe in Gasifier Quenching Chamber

LI Tie, WU Xuan, YUAN Zhu-lin
(College of Energy & Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: A numerical simulation was conducted to
investigate the gas-liquid heat and mass concurrent transfer in
the vertical pipe of Texaco type coal-water slurry gasifier, using
volume of fluid(VOF) multiphase flow model and the species
transport model of the gas phase. The numerical prediction of
the temperature distribution along the vertical pipe was in a
good agreement with experiment. Based on this, both the
influence of the phase transition on liquid-film flow pattern and
the influence of the flow on the water vapor distribution are
investigated. It is found that the liquid-film flow pattern is
significantly affected by the phase transition. The liquid vapor
distributes with great gradient along the vertical pipe and the
liquid vapor concentration of the outlet is highest, as a result of
vapor carrying effect. The liquid entrainment of the gas in the
vertical pipe is also discovered.
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heat and mass concurrent transfer; volume of fluid model;
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Fig. 1 Heat and mass transfer process in vertical pipe
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Tab.1 Geometry parameters and inlet
conditions of vertical pipe
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Fig. 2 \ertical pipe temperature
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Fig. 3 Temperature of the vertical pipe center
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Fig. 4 Experimental and simulated result in reference [17]
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Fig. 5 Simulated result in reference [18]
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Fig. 6 Liquid film distribution along vertical pipe
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Fig. 7 Liquid film distribution along
vertical pipe when different time
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Fig. 8 Mass flow rate trend of the liquid
vapor along vertical pipe altitude
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