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气化炉煤气冷却器对流换热特性的数值模拟

赵振兴，王祥雨，常勇强，曹子栋

西安交通大学能源与动力工程学院

摘要： 

采用数值模拟方法研究高温高压下气化炉中膜式螺旋管煤气冷却器的对流换热和流动特性，分析径向节距、轴向节

距和管圈曲率对换热和流动特性的影响。模拟结果与试验结果吻合较好。研究发现：在相同的入口速度下，膜式螺

旋管换热器的表面换热系数与轴向节距和径向节距有关；换热器环形通道内的轴向速度波动有利于强化传热；膜式

螺旋管的局部壁面换热系数与管圈曲率无关; 螺旋管圈的膜片面积比对于换热器的平均换热系数有显著影响。另

外，该文还获得了换热器的阻力特性与径向节距和管圈曲率的关系。 
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Numerical Studies of a Membrane Helical-coil Heat Exchanger in Integrated Coal 
Gasification Combined Cycle

ZHAO Zhenxing, WANG Xiangyu, CHANG Yongqiang, CAO Zidong 

School of Energy and Power Engineering, Xi’an Jiao tong University 

Abstract: 

Numerical investigations were conducted to understand the flow and heat transfer characteristics of 
synthesis gas (syngas) in membrane helical-coil heat exchanger. Simulations were performed for 
different axial pitch, radial pitch and inner helical coil diameter. The numerical results are in a good 
agreement with the experimental works on heat transfer in membrane helical-coil annular channels. The 
heat transfer coefficients of the membrane helical coil were found to be strongly associated with the 
radial pitch and axial pitch. The results show that the periodical variation of the axial velocity in the 
annular channel strengths the convection heat transfer; the heat transfer of the inner and outer tubes 
are irrelevant to coil curvature; membrane area percentage is important to the average heat transfer 
coefficient of membrane helical coil. In addition, the resistance characteristics of the heat exchanger are 
obtained.
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