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1- Computational Fluid Dynamics (CFD)
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- Mont Blanc

- Tauern

- Gleinalm

- Saint Gotard

- Prevention of Tunnel Highway Fires

- Federal Highway Adminstration (FHWA)

- Heavy Good Vehicle (HGV)

- Transit Cooperative Research Program (TCRP)

- National Cooperative Highway Research Program (NCHRP)

O 031N LN = Wi —

¢



SIS Jd

fod wilgs aslis byl g Slasags ol digS> -

03,18 ool Jusly gy >y plas -

fo,l0 0929 (Ao ol o JWS] Jule jlade ax -

5,5 s Sslr Slagags 5 Lo ol o Bl sl 5| ol (om isS -

00,5 oS Slapagd (nl s E989 @ ol |y canslin Jaall (8o gl 35U (Sobol ol (o0 43Sz -
s e B0l ol Joilly 9,5 458 oy 51 o Jigh S ciblons (sl ol Jallygins 0355 0ol
30,550 03 mlw o, Sles a5 Wilgy LS Hloy Dow ;O o s F, Aol> F1aS 5 eb 4y canl 00,5
Sloopags 5 okt e 13 U Jig5 cind LU (ait 5o iagl o Jall gt s 3 Slas caalllao o o
e 2l B az LSs s 9 (22l 5 (o5 09l Blite Sleladl (ppizren Csload (o) o g 520
LIV] oS o 33 1) (g9 00 lelbl g bLa | o s el g

' plgob g oybuedo! BB  Ligi (gl o3l 039 —F—O-)

Thgyl wolosl dnng g Griod Slelbl gy 2o
Ity Glbee sla b, (5051 0929 4 sl el oo plmil Yo o ¥ L Y- o) (slo Jlow o a5 039 (2
S35 2 0590 Ol 35 yed el 485 O j50 (625 pre—al Sl)8 5 Jled g e Gl Sl 22
slajlais (8 blyh (Jaoe byl 429 b s ol colo anlp g la by ange gla ok 5] oz
L o)l 5 Sldos Jolids jos a4z 2 asy o Jilas ulwl 5 Ghg) cnl dl Dlods jas Job 5 (ol
olye 5 GEALS By ae @l bame (5 real 5 e Sl (Olipebl B g sl (0,5 Ay Saa

'[W] el amal 9 (Ll 8,157 (gl g Lils
ol 33" 5018 sale Colikoxs (o3l (s 391 ~F-0-)

"G5S el e Ay ael e (A
u‘°"‘°)5)’L5LQJ"a'9)M"\"JU4"L5‘)’ ‘w|ooymdm6u05;)|ﬂ R )‘J.i..«..«.odfm.:u;‘
e 2lsyl GlesiS slo by jl g and,5 IS ab ool medgs L8 Ceand 0 a5 ol sl By sl

aige) ;o J b (Mol oo o j0 a5 ax ] gy 2 0fg ] Ban 350 S woik gile By a0

1- Durable and Reliable Tunnel Structures (DARTS)
2- Community Research and Development Information service (CORDIS)
v- Organisation for Applied Scientific Research

4- International Technology Scanning Program
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1- Fire In Tunnels Network (FIT)
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1- Safety in Tunnels Thematic Network (Safe-T)
2- Safety Improvement in Road & Rail Tunnels using an Advanced Intensive Decision Support System (SIRTAKI)
3- Virtual Fires
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1- Safe Tunnel

2- Frejus

3- EuroTAP

4- Safety of Life in Tunnel (SOLIT)
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1- Heat Release Rate (HRR)

2- Large Scale Underground Research Facility on Safety and Security (L-SURF)
3- The French National Research Agency

4- Barbato



SIS Jd

a0 ' So; cdie 5l dlie (pl ;0 $bb. g Ghgdae by sle Jow o iST 5l ol g0 Blias b chogs
oo ol 0358 455, L5 5gm iT gy plSn sten] b 3 il 50 85 ol el Sy oyt
w)f&:wjoA_w 43‘)‘ ddxio Q)b.cjb LS)LM:MBLSQ.\.C LSLQ L)“Jj) Jlas u.,l)o J..AS(_SJ.A.?BJ.}
b ,gS1 pl slod Bl lag e (g)lg—d0 g 090 U (So) cde oduay )0 oo slo,eiS SassTy, Lo

A5 558 sler Bl o 51090 ad (S g (siem T e 45 WIS e (o el 5 Gy 5 s
Ol Gl jo a8l o S 4 Olga pled (0 090 g UL sleo L slal8 o b > a0 is
G 5 P s Sur S p Wl (o0 a5 WS (o0 obml B i sk j0 090 AU G ichns lgn
051920 9 192 sloo 9o e s CIB jo bl guoge Allde o S oy SB35 ol Bl adss b > cya bg 09 p

[f] el o zl el g LSt plej yo b

Vo ol b g aio,S ) Kan o] 50 ;585 2 a5 715,50 059 Olgie ot K00 iyl 50 ool Gy gl
Hedl sy sl s b3, VA0 B YAAY Lo sl g ol plsl VAAY B VAR slo Sl s cus

[yo] ols U 1) s gy o 15T cros pudlie

Jigs p 090 4l (Foj e 5l (5,55l j0 Slou ey (5 (55) 2 MLSeR 5 T90 (s (taghy 5o
yob 4 Slhon e o3Il rmg s ol o il 00,8 dslllas Jeb 505 e 5l oolainl b lo ol sl
Sl U ol G o axdllae sl g0 gl (g3l e 5 (5,585 Sloslll g ool 00 aalllas 00 28
o Jow 5l oolitl b andlias cpl o b o] sl 00 ol 5l slo Jigh 0 ol ety & (yiamm)
Sl S oy bl S 695 p @l @ 230 9 Gl Gl e e oS Wil esls (Ll (595

IRIENS

ale by o (515 ansd Ol b o sl anbiiio stz gy S VoYl o (il Sen 5 2UWS
50,5 oS i gom Ky gl aSd Jow S b 1 lesbes Sl Sialigs slo o8 )] 4o 4 i s] S92

Comnd (G SO 4l .l solo QT Cono g S8 A @S e |y (65 gumelS @L’w ¥ shhaie eolaiul ol

1- Backlayering
2-Jurij Modic

3- EUREKA

4- Tao Du

5- Francesco Colella
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1- Feng Wang
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1- V. Betta
2- Banana Jet
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1- Ansys Fluent CFD Package
2- Transient

3- Steady state

4- Heat transfer

5- Chemical reaction

6- Finit volume method

7- Navier-Stokes
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1- Continuity equation
2- Momentum conservation equation
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- Turbulent flow

- random

- Direct Numerical Simulation (DNS)
- Reynolds-averaging

- Term

- Scale-Resolving Simulation (SRS)

- Large Eddy Simulation (LES)
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1- Turbulence kinetic energy
2- Turbulence dissipation rate
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1- Launder

2- Spalding

3- Molecular viscosity
4- Energy equation
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1- ANSYS ICEM CFD
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1- Pressure based
2- Steady State
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1- Transient

2- Multiphase

3- Volume of Fluid (VOF)
4- Mass flow inlet

5- Heat Release Rate (HRR)
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1- User-Defined Function (UDF)
2- Volume of Fluid (VOF)

3- Time Step

4- VVolume fraction
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ttinclude"udf.h"

DEFINE_PROFILE(inlet_mf, th, i)

{
face tf;
begin_f loop(f, th)
{
if (CURRENT_TIME <= 185.0)
F_PROFILE(f, th, i) = 0.0;
else if (CURRENT_TIME > 185.0 && CURRENT_TIME <235.0)
F_PROFILE(f, th, i) = 9.9;
else if (CURRENT_TIME >= 235.0 && CURRENT_TIME <300.0)
F_PROFILE(f, th, i) = 16.4;
else
F_PROFILE(f, th, i) = 0.0;
}
end_f loop(f, th);
{
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Abstract

With increasing population and consequently, the demand for constructing more roads, more
tunnels are constructed to connect these roads together. According to the traffics of tunnels, the
ventilation inside these underground structures is very important. A proper ventilation causes the
contaminants from combustion of vehicles to decrease and provides better circumstances for
breathing for the people in this limited space. The significant role that ventilation system plays in
case of fire and dispersion of large volume of smoke inside the tunnel is another substantial reason
for the necessity of utilizing appropriate ventilation system in the tunnel. In this research, the best
ventilation system for Alavi tunnel, Shaid Rajaei town, Hormozgan is proposed. Using different
standards, the necessity of utilizing mechanical ventilation system in there is determined and
considering the advantageous of using longitudinal ventilation system, this ventilation approach is
selected for Alavi tunnel. The air flow needed for ventilating this tunnel is calculated using both
classic methods and the approach presented by PIARC committee. Then, the required pressure
drop is computed considering different pressure components. Finally, according to the
calculations, two jet fans from two separate company, Novenco and Korfmann is considered for
the ventilation of Alavi tunnel. To compare these two jet fans better in case of fire, the tunnel is
simulated separately for each jet fan in both normal and fire mode using Fluent software package.
As a result, by comparing the outcomes from the software and considering the technical properties
of each jet fan, the one from Novenco Corporation is proposed to use in Alavi tunnel.

Keywords: Traffic, Longitudinal Ventilation, PIARC Committee, Fire Simulation, Fluent CFD
Package
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