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1.The emission standard of vehicles in 
China is firmed and the values of factors which 
affect the vehicle emission are modified

Results-1
Results-1
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2.The hygienic standard in 
extra-long tunnel is established
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The control standard of pollutants density

km/h 40 45 50 55 60 70 80 90

min 27.03 24.03 21.62 19.66 18.02 15.45 13.51 12.01

CO
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the control standard of CO density
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kg/hmg/m3 m

15 6.3 12
20 10 20
30 35 63
40 61 120
15 0.47 0.91
20 0.77 1.5
30 2.6 5.1
40 4.6 8.9
50 7.0 14
60 9.9 19
15 2.1 4.1
20 3.5 6.9
30 14 27
40 20 46
50 36 70
60 51 100

150

420

150

permissible concentration limit for pollutants of shaft
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The longitudinal distribution of pollutants density in the 
tunnel is simulated
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3.The concentration distribution of 
pollutants in the tunnel is simulated and 
the environment effects of pollutants in 
shaft and openings are evaluated
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Distributing of NO2 density
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Distributing of NO2 density
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tunnel portals location of highway and railway
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The distributing and environment effects of pollutants density in 
openings are evaluated
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4.The complicated ventilation 
network technology of highway tunnel 
is established and calculating program 
is work out
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Principal problem
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Basic principle which is followed by ventilation network

Results-4 calculation model Results-4



press calculation model of air out opening

press calculation model of air in opening
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technological of program
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interface of  program
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5.The advanced physical model 
experiment system is established
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The theory condition about physical model experiment of ventilation
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The selection of similitude rule
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The definition of self-simulate area
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physical model experiment system of ventilation
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Data acquisition system
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The dissepiment resistence design
Results-5

The basic fuction experiment of ventilation physical model
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6.The program based is work 
out with matlab which is fit for 
one dimension longitudinal 
ventilation
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matlab
program based is work out with matlab
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7.The ventilation scheme comparison 
of Qinling Extra-long highway tunnel is 
made
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The research on ventilation schemes of different length

A2K 13175m

A1K 11145m)AK 18020m
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The research on other ventilation schemes

without physics poewr of small shaft

use the piston wind of train

Level ventilation scheme
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double shaft segment longitudinal ventilation

three shaft segment longitudinal ventilation

The research on shaft segment longitudinal ventilation scheme
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The physical model experiment of shaft segment longitudinal ventilation

longitudinal wind speed distributing of three shaft

longitudinal static press distributing of three shaft
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The numerical simulation  of shaft segment longitudinal ventilation
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Key point definition of desired wind
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desired wind of every year on up line

2010 2015 2020 2025

m3
295.07

VI
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722.56
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desired wind of every year on down line

2010 2015 2020 2025

m3
252.43
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CO
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desired fan power of double shaft scheme

1# 2#

kw/ 22 22 22 540 830 700 600

50 50 14 3 3 3 2
2508 7410

9918

kw/ 22 22 22 520 640 590 600

28 26 22 3 2 1 3
1672 5230

6902
kw 16820
kw

kw

~1# 1#~2# 2#~
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desired fan power of three shaft scheme

1# 2# 3#

kw/ 22 22 22 22 260 400 510 830 440 410

6 6 18 6 1 2 2 2 2 2
792 5440

6232

kw/ 22 22 2
2 22 590 570 530 520 610 800

2 2 6 14 1 1 2 2 1 1
440 4670
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#
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8.The optimization research of 
ventilation system is made
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The analysis and optimization on local stress loss of ventilation
section network

X
Y

4.

r/D
/
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The analysis and optimization on local stress loss of ventilation
section network
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The analysis and optimization on local stress loss of 
ventilation section network
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The analysis and optimization on local stress loss of ventilation
section network
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The analysis and optimization on local stress loss of ventilation
section network
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The short section Flowmeter analysis on air in and air 
out ventilation of tunnel

The short section Flowmeter analysis on air in and air 
out ventilation of tunnel



The short section Flowmeter analysis on air in and air 
out ventilation of tunnel

The analysis on boosting efficiency of jet fan

The analysis on geometry shape of emergency 
parking place
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The cross flowmeter analysis of tunnel portals
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9.The operating mode simulation method 
is put forward which is used to simulation 
the operating mode simulation of Qinling
Extra-long highway tunnel

Results-9 Results-9

Net of ventilation system
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10.The on-site testing of 
ventilation parameters is made

Results-10
Results-10
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Filed test on air temperature in the tunnel

Filed test on 
Ventilation
resistance factor of
shotcrete lining

Filed test on climate 
environment of 
tunnel portals

Filed test
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Filed test on Ventilation resistance factor of shotcrete lining

Results-10

Filed test on climate environment of tunnel portals

climate of tunnel north portals

climate of tunnel south portals
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air press of tunnel north portals

air press of tunnel south portals

Filed test on climate environment of tunnel portals
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opposite moistureair of tunnel portals

wind direction frequency of tunnel north portals

Filed test on climate environment of tunnel portals
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Filed test on air temperature in the tunnel

Results-10

Results-10

Thank you


