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Al 2 lange state-owned consultant engineers
for public works, has completed consult
&design of about 2000km expressways, more
than 400 tunnels, etc.
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S ow tol evaluate and control fire hazard?
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How to control chimney effect in down-grade
mountainous tunnels in case of fire.
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To develop a new longitudinal

ventilation system with a stand-
alone ex-smoke conduit, which
has the following functions of
-competitive construction costs
-lower power consumption under
operation

-better safety of road users in
fire accidents
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The defective slope feature increases possibility of fire.

ek (Left tube, a long down-grade tunnel):
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L[] 1 1Rl (unidirection) 200ppm
R [w) 155

A ) B 2 Jt(traffic jam) 300ppm
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o - Decreasing 5% annuall
B X[ BH ZE 1740 (traffic jam) 0.009m! el I uatly

from 2017.

Typical fire loads Typical fire powers

Vehicle type o )

Fire loads used in fire

Fauivalent Ventilation Dieshgn Laad (VW) Passenger car 3000 -3 900 2,55 tests in Finland
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About vehicle with dangerous goods:
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Unidirection traffic: permitted,
but must be lead by pilot
vehicle.
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Bidirection traffic: not permitted.
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velocity) (¢ 1ght tube) (left tube)
733.5 4148
414.8
40km/ 459.8 459.8
40km/h 519.8 519.8
- .ré0175¥$f'ﬂfl.mjﬁ,)dﬁj(trafﬁcjam) Uik 682.8 4148
=D0274= 54 [l FHIZE A f (traffic jam) H& 812.2 448.4
J&IE = i (fire, unidirection) 200 200
K ST (fire, bidirection) 80 80
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Fresh air demand of right tube depends on required VI concentration, while
fresh air demand of left tube depends on CO concentration.

; Tl o, I SR (CO/and VI concentration keep changeless, adaptive
T* Il E’]ﬁ[:]—LJEI ﬁl: F}J} . selNength s almost unlimited.
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e %H‘]f In-air conduit Roagidcondult = (Cross section is so large that both construction cost and
(X = consumption are very high.
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In case of fire, the ex-
air conduit is used to
discharge smoke.

Because of piston effect, it’s difficult to get trans
flow.
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Neither in-air conduit nor ex-air conduit is necessary, so the
cross section is relatively small and the cost is low.

Adaptive length increases accordingly as shafts are added.

In unidirection-traffic tunnels, piston effect can be made full use.

b

tortake advantage of economy and efficiency of longitudinal
Sentilation system.

In a bidirection-traffic tunnel, ventilation power consumption : ~'d i
increases sharply as the piston effect disappears (using; the stand-alone ex-smoke conduit in case of fire)

to prevent smoke from spreading and falling down, improve
hazard resistance, and minimize lining and equipment loss.
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(Air exchange station
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Left tube, the long down-grade tunnel, uses
longitudinal ventilation consisting of jet fans.
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Ex-smoke conduit
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(Fire location: near to entrance)

#m#qj

e ETL

E | ) #\
[JCAS

=, S d | [ii] m
., Y
o, € - =

75 0

( Tafﬁc mode: bidirection)
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HENHIE

J Ex-smoke conduit
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(Fire location: in mid section) e 21N Ex-smoke conduit
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(Fire location: near to exit)
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flow field in vertical cross pressure field in horizontal cross
section section
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flow field in horizontal cross Smoke concentration field

: flow line track s . e Smoke concentration field
section PEiE R Eg 2 SOMW X RAEHL  fire location: in the center section
HRR: 50MW

Smoke concentration field

temperature field BT (1 EZ SOMW K R fire location: near to entrance
fire location: in the center section SR [T, HRR: SOMW

traffic mode: unidirection

SEERS T traffic mode: unidirection ventilation mode: longitudinal and
ventilation mode: semi-transverse semi-transverse




nospheric pressure dlfference between po1nt A and point B,
een A and C)

temperature field
Bﬁﬁgﬁiw fire location: near to entrance
' : ‘ HRR: 50MW AR EIRSTHIEE, AEB
traffic mode: unidirection 1A, BRAEZERRTRE
ZRERN T ventilation mode: longitudinal and

semi-transverse
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In a long expressway tunnel with heavy traffic flow
and high passenger vehicle ratio, a special ex-smoke
conduit is necessary to prevent smoke from spreading
and to improve safety in the tunnel.

i

B I'he new ventilation system with a special ex-

= smoke conduit, a significative practice, is adaptive
> : > . ~ to all road tunnels longer than 5km, especially to
is adaptive to most cross section types in both mountain road tunnels, and shows fine promise.
unidirection and bidirection traffic tunnels , including

vaulted, circular, and rectangular cross section.

Furthermore, the ventilation system mentioned above
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Ex-smoke conduit
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shaft No.1 4 HEHHE

Ex-smoke conduit
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underground fan
station
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| In-air conduit
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vehicle passage
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shaft No.1 underground fan station
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General Plan for

air exchange
station No.2
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Profile of in-air & ex-smoke conduits

for air exchange station No.1
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underground fans station shaft No.2
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Ex-smoke conduit
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cross section 1-1 of ex-air conduit for the ventilation tower
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Plan of ventilation tower in open

area




