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ARTICLE INFORMATION ABSTRACT
Original Research Paper Ventilation is essential to provide a smoke-free path for safe passenger evacuation and effective
Received 06 December 2013 rescue services in case of a tunnel fire. The critical ventilation velocity, V¢, is defined as the
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minimum velocity which cr his safi reventing smoke from spreading upstream
Available Online 14 June 2014 um velocity ch creates this safe passage by preventing p gup

in tunnels. This research discusses smoke flow control in tunnels with a focus on the important

Keywords: parameters affecting critical velocity. Critical velocity values are evaluated for different heat

Critical Ventilation Velocity release rates and results show good compliance with model-scale experiments. The study is
Blockage Ratio extended to investigate effects of fire source blockage ratio and lateral location, tunnel slope and
Tunnel Slope ventilation air relative humidity on the behavior of critical velocity. Results show that a drop in V¢

Fire Lateral Location

Relative Humidity about equal to blockage ratio occurs in presence of fire source blockage. Investigation of critical

velocity in sloped tunnels illustrates that for each %1 increment in negative slope, about 2.4%
higher ventilation is required. Results also show that air relative humidity does not have
significant effect. However, fire lateral location impacts critical ventilation velocity in such a way
that about 10-20% higher airflow is necessary to suppress smoke in a near-wall fire in
comparison with a middle-tunnel fire.
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4- United States National Institute of Standards and Technology (NIST)
5- Favre averaging
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1- Smoke backlayering
2- Heat Release Rate (HRR)
3- Fire Dynamics Simulator (FDS)


www.sid.ir

Oed 9 )93 oBU e

GIob Q95 el LIS G959 BT Ule) V3 Hilpmy s pus $9) 2 S piolil Anllos

)l aS Sl A.s"bd"; @LAJ oS e )..-S DMQUL».J (¥4) Jo}l:?u )..-S |
() alal, ©y900 5 (005 ol sl losis?) WS oo Liie g

Dy g0 o 25
w. W, W,
Z=Y+ ; Yoo, + s
XVVCOZ ’ XVVCO xW, av)

Lgle oS il o Y053 Byme S 5 Sdgr J3a 8 15 )5 ol dhast
SVslae 53,5 gz 5 vy ol 3l el bl el eSS
Liie cogm 5l a8 o amsls po ol gladisS ples o> (Sl
ahl; Oygon bylie 1S Al oS gly @S Wolie WpS e

.aa)fso Jol> (1Y)

f(pZ)+f(pu Z)—f(ng) an

:'.X.l“so Sty (VF) alayl ) cdolas cpl 51 S (6,5 5l8 L
Ap2) opiZ) _ o

o0 T ox ox 7)_7[’)(% a2)]

Q)]
5 SLol,S sy 5l eolaiul b 559 alolee Conly oo po alax oy 3]
Jo 5l DVss S o acaloee <10 L ol el sae 18,5 ks
oS anl e Camsny > amely o bolse S olie (358 alolee
SUPSSE JURCTIENIVER SUISUR 35 PSR SCCHNSAEN
b B Sigen 5 Jo Al 3 0anS S L GlaaisS ey S
oS 5 bgle 1S o saiao bl wisd e dnnlre byl oS )
Oban 3 slp b Luly, 095 0 ool el Laily, dadisS o>
QS gige 5 0393 (coyx S (JSI (nl 50) Sewlodd sy N JSCE H0
b 398 Jloges (gd oo osalin jloged ;o 5 Coul jho 4 SQ35 1S
AT gige 5 0393 agi £ 5 sl oy 10 5 VIF slie (38,5 ki
LAV NN ARCUOR SRCSv S | £ ) IO PRV PON PO 5
ol 00l 48 S a5 5 ws s

Oyl phaley £ e ansls )3 ekt copm ST G 5l
) il Gk 51 Flonbma Jsbo 5 5 55 bons 3T5 51 50
100,50 dolons

E

pmin| Y, v ¥, —C
_ MF H
9= . & 00)

Al o M e Luliie T oy 0 a8
2
_C(6x6yo6z)?
Dy 0%
DiV]sgs o 48,5 lasyo «/V L ply (VF) el 0 € culs

- CH JUS [T
do Tl Jl Wslee riais Ol JESH 5,5 Jow sle
a3 F LA alald odS pilie 5 odiS A Sygody Jhew 00,5

g anlss (1Y) alal, &gty 2206 JUis! alobes 13 5 oo

SVI,(x,5)=k(x [ 1,(x)-1,(x,5) ] V)

7- Soot

8- Conserved

9- Mass conservation

10- Turbulent Schmidt number

11- State relations

12- Yield

13- Humidity ratio

14- Radiation Transport Equation (RTE)
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1- Turbulent Prandtl number

2- Smagorinsky model

3- Mach number

4- Background Pressure

5- The low Mach number assumption
6- Mixture fraction
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4- Characteristic fire diameter
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1- Band
2- Solid angle
3- Stainless steel
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5- Heat Release Rate Per Unit Area (HRRPUA)
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1- Super critical velocity
2- Flame zone

3- Intermittent flame

4- Buoyant plume
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