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Tab.1 Project excerpt of classic fluid mechanics experiment
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Tab. 2 Project excerpt of modern fluid mechanics experiment
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Fig.1 The measuring apparatus of engine cooling system
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Tab. 3 Fan velocity measurement and flow calculation
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1107. 3 0. 954 1. 909 2.699 va =36.354r—1. 600 0.072
1500. 7 2.699 4,47 6. 330 ve =175.646r—2. 687 0. 155
1903. 3 0.926 4,049 6.473 9.543 Vs =117, 813 1r—4. 531 0.228
2301.7 1. 410 4. 690 7.725 11. 531 va =139, 1587r—5. 211 0. 282
2699.7 2.338 5.240 8. 642 12.516 Us = 141,400 r—4. 552 0. 325
3100. 4 2.699 6. 882 10. 221 14.473 U =161, 088 1r—4. 802 0. 366
3501. 1 3.318 7.692 11. 988 16. 118 vg =177.900r—4. 987 0.417
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Tab. 4 Variable speed performance measured and calculated value of fan

U 4 MR MR WO HEOIE UK
n/(r*min ") ¢/ (m* + s7H) p/Pa P/kW P./kW 1]/%
1107. 3 0.072 —12.50 0.0031 0. 0009 29.03
1500. 7 0. 155 —26. 44 0. 0080 0.0041 51.23
1903. 3 0.228 —38.82 0.0143 0. 0089 61.94
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3501. 1 0.417 —136. 83 0. 0695 0.0571 82.10
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Fig. 2 Variable speed performance test curves of fan
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Tab.5 The forming mechanism of virtual computer experiment platform
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Fig.3 Engine fan performance computer virtual experiment model
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Tab. 6 Computer virtual experiment case
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/(r» min ") L./mm i S EL G 42 R/m u;/(mes ') /(mPes ') p/Pa P/kW 7%
Ri=0. 047 Uy =2.769
R,=0.071 Uy, = 6. 635
3100 8 4 0.375 —106.4 0.0504 80. 31
R,=0.095 | «,=10.501
Re=0.119 | 4 =14.367
F 7 HHENGTESLIREE A S B IR A b SR 2%
Tab. 7 Data contrast and error of computer virtual experiment with real test
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/(remin ") /(m® «s71) p/Pa P/kW /%
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SR 3100. 4 2.699 6. 882 10. 221 14.473 0. 366 —107.7 0.0499 79.02
15 5AUH 3100. 0 2.769 6.635 10. 501 14. 367 0.375 —106.4  0.0504 80. 31
A X R 22
0. 000 —0.026 0.036 —0.027 —0.007 —0.025 0.012 —0.010 —0.016

e=(ax— 1)/ a0

B4 RA R ROKAS 5 A

Fig.4 Tank cover for automobile Fig.5  Axial flow pump impeller

K6 ML CPU XU
Fig. 6 Computer CPU fan

B 7 T4
Fig. 7 Hand fan
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Development and design in computer simulation
experiment teaching of fluid mechanics

SHA Yi. LI Qi-peng. LI Yong
(School of Mechanical and Automotive Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang,
China)

Abstract: In order to strengthen the experiment teaching of fluid mechanics course, on the basis of
analyzing nine main problems of fluid mechanics experiment teaching at present, this paper puts
forward the necessity and new idea of developing computer fluid mechanics simulation experiment
teaching. In order to facilitate the development and production of multimedia experimental simulation
software combined with scientific research, 14 traditional and 4 modern fluid mechanics experiment
projects are introduced in this paper, which basically covers the knowledge points of the course of
hydrodynamics. Through the study and development of engine axial cooling fan performance computer
simulation experiment, the method of using real machine experimental data fitting equation to
generate simulation software experiment platform is expounded. Through comparison with
experimental data, it is showed that the computer simulation experiment of fan performance is
accurate. The practice proves that virtual simulation experiment teaching is a shortcut with practical
significance.

Keywords: hydrodynamics experiment; experimental teaching; computer simulating; axial-flow fan;

Pitot tube



