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Abstract: In the ventilation system of long highway tunnel

there is often concern of the use of bending-ducts

with diversion vanes. At first this paper explores the problem of the local loss effect in ventilation system in the tun—

nel

then by means of numerical simulation studies the local loss coefficients of bending-ducts with an angle of 30°

60° and 90°and the ducts with the diversion vane of the types as concentric circle wing 107° thin circular 95°thin

circular at the same time empirical formula are used to test and verify the reliability of the model parameters final—

ly the bending-duct parameter in road tunnel design is optimized based on the acquired conclusion. It is concluded

that: (1) The local loss coefficient of bending-duct is closely related to the types of diversion vane and the parameter

r/D the diversion effect would be better as various diversion vanes meet the specified r/D; (2) The feasibility of re—

placing diversion vane by adjusting different bending-duct angle is verified.
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Fig. 1 The flow field of bending-duct 1
1
Table 1 Physical parameter and boundary condition
o (1) .(2) of numerical simulation
(1)
- (3
(3) ( /m) (m /s)
( Pa) (°C) ( kg/m-s)
1.813 5 x

101 325 20 0.02 1.205
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Fig.2 The diagram of bending-duct and diversion vanes
D VT 6
( )
( CFD) ( APa
(Pa/m)) ( Pin
Pout( Pa) ) 2
3 ¢ 10~14
Fig.3 The FED model of bending-ducts { = 2( Pin — Pout — [APa) (2)
2
: ( pV
»! . p ( /m’);V
( ) . (m/s); =2L +7r0/180 2L
;0 o
4
FLUENT6. O
¢ ( )
( 15 16
»! 4 N
¢ L r/D
¢ = (0.131 +0.1632 x (D/r) "?) « (6/90°) ' .5

(1) o



458 10

6 90°
Fig. 6  Contours of the flow field and full pressure in the 90°

bending-ducts with the diversion vane
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Fig.4 The local loss coefficients of bending—ucts with

different degree in the case of different r/D
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Fig.7 Comparison of the diversion effects in the 90°

5 bending-ducts with different vanes

Fig.5 Contours of the flow field and full pressure

in the bending-duct
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