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Numerical Simulation Analysis and Optimization Research

of the Voltage Regulation of Jet Fan in Highway Tunnel
Shi Ping' * Xia Yongxu'
(1. Institute of Tunnel Engineering Safety Chang’ an University Xi’ an 710064 China;
2. Hubei Provincial Communications Planning and Design Institute Wuhan 430052 China)

Abstract: By means of the finite element numerical simulation the article gives a 3-D numerical simulation and
analysis of the installation position of jet fan for longitudinal ventilation in railway tunnel. And with the comprehensive
effect coefficient K as the evaluation index there have some simulations and analysis of the cases for one fan two fans
and three fans. Last the article gives the concrete suggested values for fan installation about the height distance
effecting length and optimal grouping number in railway tunnel.
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Fig.1 The schematic diagram of jet fan cross-section installation demension
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Table 1 The summary of numerical simulation results for voltage regulation effect at jet fan

APR -1120/403

X N Hy(m) L,( m) P(Pa)  AP(Pa) P,( Pa) P( Pa) K
1 5.48 ~12.4116 4.7895  17.2011  18.6719  0.9212
2 5.68 ~12.0887 4.7895  16.8782  18.6719  0.903 9
3 5.84 ~11.8658 4.7895  16.6553  18.6719  0.8920
: 4 6.00 ’ ~11.7388  4.7895  16.5283  18.6719  0.8852
5 6.16 ~11.4857 4.7895  16.2752 18.6719  0.8716
6 6.32 ~11.2164 4.7895  16.0058  18.6719  0.8572
7 .50  -29.2297 4.7895  17.0096  18.6719  0.9110
8 2.000 -29.3713 4.7895  17.0804  18.6719  0.9148
2 9 5.68 3.116  -29.3258 4.7895  17.0577 18.6719  0.913 5
10 4.216  -28.9696 4.7895  16.8795  18.6719  0.9040
11 5316  -28.0495 4.7895  16.4195 18.6719  0.8794
12 5.48 26.8638  4.7895  -22.0743 -23.9534 0.921 6
13 >.68 27.2108  4.7895  -22.4213 -23.9534  0.9360
1 14 Z:ig . 27.1859  4.7895  -22.3964 -23.9534  0.9350
15 6 16 27.0176  4.7895  -22.2281 -23.9534  0.928 0
16 6.32 26.9823  4.7895  -22.1928 -23.9534  0.9265
17 27.0070  4.7895  -22.2175 -23.9534 0.9275
18 1,520  48.6040  4.7895  -21.9072 -23.9534 0.9146
19 2.000  44.8292  4.7895  -20.0199 -23.9534  0.8358
2 20 > 08 3.116  43.9182  4.7895  —19.5644 -23.9534  0.8168
21 4.216  44.5564  4.7895  -19.8835 -23.9534  0.830 1
2 5316 49.0925  4.7895  -22.1515 -23.9534 0.924 8
23 5.48 _47.535  4.7895  17.44164 18.6719  0.934 1
2 5.68 2.0 _47.064 47895  17.2845  18.6719  0.9257
25 6.08 _46.464  4.7895  17.0845  18.6719  0.9150
’ 26 1,520 -46.9070 4.7895  17.2322  18.6719  0.9229
27 5.68 2.000 _47.064  4.7895  17.2845  18.6719  0.9257
28 2.500  -47.1106 4.7895  17.3000  18.6719  0.926 5
29 5.48 57.2059  4.7895  —17.472  -23.953  0.7294
30 5.68 2.0 57.5264  4.7895  —17.579  -23.953  0.7339
3 31 6.08 56.9347  4.7895  —17.382  -23.953  0.7256
32 .50 65.2055  4.7895  -20.139  -23.953  0.8407
33 >-08 2.000  57.5264  4.7895  —17.579  -23.953  0.7339
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Table 2 The length of fan voltage regulation and comprehensive effect coefficient under different working conditions

Vr P, AP L L,
No. N K
(m/s) (Pa) ( Pa) ('m) ('m) D=8.34m
_ 3
1 4.00 -1.3169 4.3012 3.0 94.0 o421 Pp=1.205kg/m
Vj =34.3 m/s
63 2 4.25 -0.8066 4.7895 3.0 97.0 .946 2 .
4,=0.312 m’
3 4.96  0.7875 6.3026 3.0 100.0 0.9551 4 g5 55 2
_ 3
4 4.00 -9.3211 43012 3.0 94.0 9067 P =1.205kg/m
V] =34.3 m/s
100 5 4.25 -8.7862 4.7895 3.0 100.0 0.911 1 ,
4,=0.636 m
6 496 -7.0798 6.3026 3.0 103.0 09199 4 g5 55y
_ 3
7 4.00 —16.815 4.3012 4.0 105.0 0.9004 P =1.205kg/m
Vj =34.3 m/s
125 8 4.25  —16.183 4.7895 4.0 111.0  0.901 7 .
4,=0.786 m*
9 4.96 —14.337 6.3026 4.0 6.0 0.9088 4 g5 552
— 3
10 4.00  18.937 4.3012  83.0 22.0 9525 P =1.205kg/m
V/. =34.3m/s
90 11 4.25  19.483 4.7895  78.0 21.0 1950 0 .
4,=0.985 m
12 496 21.175 6.3026  72.0 19.0 M2 4 65 5y
3
13 4.00  26.765 4.3012  89.0 28.0 9439 P =1.205 kg/m
Vj =34.3 m/s
112 14 4.25  27.307 4.7895  83.0 25.0 L9401 )
4 =1.227 m’
15 4.96  29.102 6.3026  78.0 22.0 9346 4 s 5y
_ 3
16 4.00  23.175 4.3012  91.0 22.0 9191 P =1.205kg/m
Vj =25 m/s
140 17 425  23.729 4.7895  84.0 20.0 9145 .
4 =1.540 m*
18 4.96  25.498 6.3026  78.0 18.0 9049 4 552 ur
— 3
19 24.3  -5.3679 4.7895 4.0 69.0 9239 p=1.205kg/m
V,=4.25 m/s
125 20 293 —10.264 4.7895 4.0 73.0 908 9 .
4,=0.786 m
21 343  —16.183 4.7895 4.0 79.0 9017 4 5.5 ur
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