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Fig.1 The local structure geometry model and the
specific size of spiral tube heat exchanger
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Tab.1 Calculation results of three turbulence models
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Fig.2 Velocity vector diagram of different sections

of the shell side
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Fig.3 Influence of diameter on Nusselt number
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Fig.4 Influence of diameter on synergetic number
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Fig.5 Influence of diameter on entransy
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Fig.6 Influence of diameter on P
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Fig.7 Influence of thickness bar on Nusselt number
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Fig.8 Influence of thickness bar on synergetic number
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Fig.9 Influence of thickness bar on P
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Fig.10 Influence of tube pitch on Nusselt number
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Fig.11 Influence of tube pitch on P
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Fig.12 Experimental test platform for heat exchanger
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Study on Numerical Simulation and Experiment on Fluid Flow and Heat
Transfer in Shell Side of the Spiral Tube Heat Exchanger

WU Jinxing, LIU Shaolin, PENG Xu

(Research Center of Energy-saving Technology of School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou

450001, China)

Abstract: The two layers tube model of spiral tube heat exchanger with different tube diameter (6 mm <d, <
14 mm) , different thickness of space bar(2 mm < S, <4.5 mm), and different tube pitch(2 mm < Z < 14
mm ) was studied for the structure parameters of the spiral tube heat exchanger. Water was used as the heat
transfer fluid, and the numerical simulation research about the characteristics of heat transfer and flow of the
shell side fluid of the spiral tube heat exchanger was carried out by using Realizable k-& model of Fluent soft-
ware. The influence of tube diameter, thickness of space bar and tube pitch on Nusselt number, synergetic
number, entransy loss rate, entransy thermal resistance, and comprehensive heat transfer performance evalua-
tion factor was analyzed. The experimental model was made by combining the numerical model; and the per-
formance test was carried out. The research results showed that the comprehensive heat transfer performance
evaluation factor of the spiral tube heat exchanger could reach the maximum when the pipe diameter was 6
mm, the thickness bar was 3. 5 mm, and tube pitch was 14 mm. The difference between the simulation results
and the experimental data of temperature and pressure drop was 1 ~4 °C, 0.8 ~ 1.2 kPa.

Key words: spiral tube heat exchanger; heat transfer enhancement; numerical simulation; heat transfer per-

formance judgment

(L4255 76 T1)
Study on Vibration Fatigue Test and Numerical Simulation of EMU Tank

WANG Jianming, LI Xiaoxiao

(School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: Welded structures were commonly used for railway vehicles and equipment. Fatigue failure of welded
structures with fluctuating loads usually occursed at weld seams. So Random Vibration Bench Test and Numerical
Simulation for Fatigue Life of Welded EMU Tank were studied. Through the bench test, the acceleration power
spectrum of the structure was input, simulating the random vibration of water tank fatigue conditions to get the tank
vibration time domain signal. It was regarded as a fatigue simulation of the input load. The finite element model of
tank and weld was established by shell element, and the internal liquid was equivalent by the additional mass meth-
od. According to BS7608 standard, different weld grade S-NN curves were selected, prediction of fatigue life of water
tank is based on nominal stress approach under test conditions. The simulation results show that fatigue failure site
and fatigue life of weld in tank was similar to those that in the experimental tests of random vibration. This research
provesd the correctness of the fatigue life prediction method of weld, and could provide a theoretical reference for
the fatigue design of the welded structures for EMU tank.

Key words: the fatigue life of weld; nominal stress approach; vibration test; S-N curves; simulation



