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Experimental Study on Air Jet Characteristics of Underground
Interconnected Curved Tunnels Under Ventilation Conditions
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Abstract: Using the interchange curved tunnel on Jianning West Road as a prototype, ventilation
simulation tests were conducted by setting up a ventilation model test bench to study the characteristics of
air jets in underground interchange curved tunnels. The research results indicate that at the centerline of
the tunnel, when the fan is located at a position 60cm from the tunnel entrance and is not deflected, the
wind speed is the highest compared to other tunnel curvature radii when the tunnel is straight. Under the
condition of a straight tunnel, as the distance from the fan outlet increases, the wind speed in the middle
area of the tunnel gradually increases. When the fan deflection angle is 0° and 12°, the wind speed at a
position 0. 6m downstream of the fan outlet is the highest compared to other positions downstream of the
fan outlet. When the fan is located at the junction of the straight and curved sections, and the fan
deflection angles are 0° and 12° respectively, the wind speed on the concave side of the tunnel is
significantly greater than that on the convex side. As the distance from the downstream of the fan outlet
increases, the wind speed gradually decreases on the concave side of the tunnel. In actual tunnel
ventilation projects, installing the fan at the straight section can increase the wind speed inside the
tunnel.
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Fig.1 Ventilation model for interchange tunnel
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Table 1 Wind speed variation at 0. 6m downstream

of fan outlet

NI g AR T XGE (m - s7")

o
e e WEEE  WRkR  WERE
3.8m 4. 8m 8. 8m
-16.0 0.97 1.65 1.41 1.70
-11.5 2.16 2.72 2.28 2.53
-7.0 3.47 3.22 3.26 3.15
-3.5 3.28 2.98 2.99 2.90
0 2.69 2.61 2.92 2.65
3.5 3. 14 3.04 2.82 2.70
7.0 3.59 2.77 3.02 2.96
11.5 2.72 1.44 1.98 2.36
16.0 1.52 0.73 1.07 1.38
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Table 2 Wind speed variation at 2. 4m downstream
of the fan outlet

NI g AR R X (m - s7")

PER I8 ek

MR bR ieRRR
B/ 53
#/em HE 3.8m 4 8m 8. 8m
~16.0 114 1.75 1. 64 1.61
-11.5 117 1.37 1.55 1.57
~7.0 1.23 0.89 1.08 1.31
-3.5 1.35 0.43 0.76 118
0 1.31 0.38 0.65 1.05
3.5 1.40 0.45 0.67 0.87
7.0 1.40 0.55 0.57 0.70
1.5 1.58 0.67 0.58 0.53
16.0 1.47 0.79 0.54 0.51
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Fig.4 Wind speed variation at different fan deflection

angles when the tunnel is straight
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Fig.5 Wind speed variation at different fan deflection

angles when the curvature radius of the tunnel is 4. 8m
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Table 3 Wind speed variation when the wind turbine

deflection angle is 0°

R R% B H 2k ML O T E/m
BEES/cm 0.6 1.2 1.8 2.4 3.2
-16.0 1.41 2.27 1.98 1. 66 1.33
-11.5 2.29 2.36 1.82 1.54 1.33
-7.0 3.24 2.31 1. 66 1.13 0.99
-3.5 2.98 2.36 1.38 0.74 0. 86
0 2.91 2.20 1.07 0. 66 0.79
3.5 2.82 1.90 0. 66 0. 68 0.79
7.0 2.99 1. 60 0.38 0.57 0.74
11.5 1.98 1. 04 0.33 0.56 0. 68
16.0 1.10 0.78 0.27 0.51 0. 64
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Table 4 Wind speed variation when the wind turbine

deflection angle is 12°

R KMLH R &/ m
LFEES/em 0.6 1.2 1.8 2.4 3.2
-16.0 0. 84 1.56 1.63 1.31 1.28
-11.5 1.92 1.49 1.53 1.42 1.41
-7.0 2.41 1.09 1.28 1.40 1.32
-3.5 2.04 0.97 1.19 1.27 1.24
0 1.74 1.08 0.99 1.14 1.10
3.5 1.92 1.07 0. 80 0.99 1.03
7.0 2.23 1.05 0.75 0.91 0.93
11.5 1.85 0.51 0.63 0.82 0. 84
16.0 0.65 0.22 0.61 0. 69 0.70
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