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Abstract: To optimize the positions of natural openings and jet fans in highway tunnel, and to achieve the
purpose of reducing the construction cost, saving energy and reducing the environmental impact, taking the
longitudinal ventilation system of urban tunnel section with natural openings as a study object, we studied the
influence of positions of natural openings and jet fans on CO concentration distribution in the tunnel through
establishing highway tunnel ventilation mathematical model. The results show that (1) with the natural
openings, the pollutant concentration distribution is not always better than the situation without roof openings;
(2) among the multiple natural ventilation opening schemes, it will promote purification effect when the
natural openings are near the tunnel exit as exhaust natural openings; (3) by centralizing natural openings in
the back of the tunnel and putting more jet fans behind the natural openings, the pollutant concentration will
decrease and actual ventilation rate will rise up at tunnel exit.
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Tab.1 Tunnel traffic capability and CO emission at
different vehicle speeds
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Tab.2 Calculation result of thermal pressure effect
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Tab.3 CO concentration at tunnel exit

COHmM AR, @EXE/ R/ COHOMmsE,
(m* -s7)  (mPesTY) (mPesT')  (x107%)
EHETHI 0.065 519.5 6.93 125.1
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Tab.4 Relation of jet fan of positions with natural
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Tab.6 CO emission and CO concentration at tunnel exit

HOWEE/(x107%) $0 COHME/(m® - s7")

IHmS

20 km/h 60 km/h 20 km/h 60 km/h
RHETH 125.0 33.1 0.065 0 0.021 0
TH1 145.3 35.2 0.058 4 0.0195
T/2 138.8 34.7 0.059 3 0.019 7
TH3 134.0 34.3 0.060 4 0.020 0
T4 123.7 33.5 0.063 6 0.020 7
TS 123.7 32.9 0.065 0 0.021 0
TR 6 119.9 32.2 0.065 0 0.021 0
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Tab.7 CO emission and CO concentration at tunnel exit

WEOWRE/(x107%) HO COHME/(m® - s7")

THR%S
20 km/h 60 km/h 20 km/h 60 km/h
PREET 125.0 33.1 0.065 0 0.021 0
TH1 153.6 36.7 0.059 3 0.019 8
T2 142.6 45.8 0.060 8 0.019 1
TI83 134.1 34.6 0.062 6 0.020 5
T4 119.3 32.3 0.065 0 0.021 0
TIHS 114.0 31.2 0.065 0 0.021 0
T 6 110.5 30.3 0.065 0 0.021 0
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Tab.8 CO emission and CO concentration at tunnel exit

WOWEE/(x107%) MO COHMR/ (m® - s™")

THHmS

20 km/h 60 km/h 20 km/h 60 km/h
TR 125.0 33.1 0.065 0 0.0210
TH1 131.7 33.9 0.050 7 0.0180
TH2 127.7 33.6 0.058 4 0.019 6
TH3 119.9 32.4 0.063 8 0.020 6
TH4 104.6 29.3 0.065 0 0.0210
THS 100. 4 28.1 0.065 0 0.0210
T8 6 97.2 27.2 0.0650 0.021 0
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