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The study of operation mode of ventilation system in the longitudinal

ventilation system tunnel

{XL¥, AHE 0182*, 0I8&H

Yoo, Ji—Oh + Shin, Hyun—Jun - Lee, Dong—Ho - Lee, Young—hwa

Abstract

In the past many tunnels have been built to lowest capital investment cost without adequate regard
for the cost of operation, But according to increasing the capacity of a ventilation system and to
becoming diverse, it is to become more important to come up with the optimal operation stage of
ventilation system, In this study, the tunnel ventilation dynamic simulation program had been
developed. it is used to calculate the unsteady—state tunnel air velocity and concentration of
pollutants according to the assumed average day traffic profile and summarize the energy
consumption for the operation of ventilation system, And the operation energy consumption for the
electric precipitation system and vertical vent shaft system are evaluated and compared in various
operation mode, As the results of this study, the optimal operation stage for these ventilation

system are provided,

Keywords: Tunnel ventilation system, dynamic simulation program, jet fan, operation mode
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Table 1. Specification of model tunnel
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- Table 2. Number of Jet Fan for Extracting Smoke
area 75259 m'
diameter 8.670 m Traffic speed | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80
elevation 400 m Number of car|551|489|441|401|368|340|316|295
weight of HV 30% Neumber of jet fan| 9 9 8 8 8 7 7 7
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Fig. 6. Emission contamination for electric precipitation
system
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Fig. 2. Emission contamination for vertical vent shaft
system
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Table 3. Specification of EP and vertical vent shaft fan

Ventilation frl;)t\g prset:;fre Power $ Total power
System (m/9)| (mmAQ) (kW) y (kW)
Electric

L 100 140 200 2 | 400+50.81
precipitation

Vertical Sugﬁly 85 | 160 | 195 | 2 | 390

Vent 690

shaft ex:‘:n”St 85 | 130 | 150 |2 |300

Table 4. Power consumption of Electric precipitation

flow Power Power

Ol rate (kW ) supply
Contector 10.8 7.58

3P
power pack| 9.67 6.79

1 290 380V

m/s | breed fan | 51.92 | 36.44 | Looi-
total 72.39 | 50.81
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Fig. 4. Comparisons of operation power with Qgr and
number of jet fan (Vt=10 km/h)
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Table 5. Operation Step for E.P. system

Congest traffic Normal traffic
Operation - -
step | el e Axial Fan|"® el e Axial Fan
fan fan
1 2 0 2 0
2 0 30 0 30
3 0 40 0 40
4 0 50 0 50
5 0 60 0 60
6 0 70 0 70
7 0 80 0 80
8 3 80 0 90
9 6 80 0 100
10 9 80 3 100
1 9 90 6 100
12 9 100 9 100

SHTE Wil 3 2jo]E Ho|il glon o2 AERN
Oti+571H 80%-8F R sk 7322 AEH 9t
+37|H 50%% H9= B 825 m'/sQ] FeFo| WAyt
L A7) eols 2AE o] 450 kWolal $xj=
230 kW= ¢ 28] Axo] Zeixjol7} 9l2-g < 4= Qlrk
weba] LT uEulrt A e Hok X179 &

= B
=

jm.il

wlebA] HUy Edo] ZrRRE A7) 1771 AE
R i i = I

Table 5% o3 22 HES F3lA mdledo| o
A ARl oA H=o] 817]7] SAAE
Ehi Zlolch A7) WAlo) Bde Seel o] Aol
Hopy wiie] AEMS x5kl ofo] Br|=F vEskA]

wahe A9ol] FH71S 7HEsHs Aurks 7} o)
Aol et H=o] LATAS AEslel W71 &

oJ5l= Ao| vFkRIE Ao g wokgch

3.1.2 M2 Hlu

2 Hojl= T3] AERE 4 28k AEH
o3l IS S5 Hshe Aol A7) AR7E
2418k 75 (013} CASE 10]g} ghet & oA =
Z% 2HAl| 2JaliA 7ot AEMS: 236le] 2

348  E{97|z M4R M4S, 20024 12¥

Hdl= 7% (CASE 2)of gt 2458 vl - HE
s3It

2 Ao ARgRE B4 AlEEold 2RI 317)7]
o] Aloj2 2] Wl 2H7IE HXHOE /Ut A0 E 2}
Algh Y-g=2 o] dar v glomg eyt

Fig. 82 CASE 19 thall 6:00~22:007F4] 7M.
Fololl A Ao]F7|E 3EOR dto] AlEH o)L =
g Afoltt, ¥ (o) & AlEeolHe] 283 AZE
Bl w2 W 9 LT HiskE yERd ZolH,
Pooleo] 271719] 4H715 QlsliA] 283t s &
g 7|%2R st REEEY S8 A-galA At
At AoR SEITARES AFals] ZAE EAYsk= v
WA Ak W AR, X ase=2 2200 pe/
h - lane® 60 km/hof|x] Y3}

FAAEY A 20 3)7] Alojmde 5
A& A8t om, Aot gy LAEd
9] =R AoJAHe] st A7) Bkl FER}
£ Aoldg o= a9t Alo] AAA] COY] d18sE=
& 5oA 100 ppm, wido] gt &-8AgAlF= A
<; (10~30)°ll4] 0.008, F< (40~50)0llA4l+= 0.007,
112 (60~80 km/h)oJA= 0,006m & #-&3}9ic},

19 (b)= E'dH COL} Kof| tigh 2t .¢s:9
AL Uepd 2 oR 77|17} 7hs =l AREERE B8
Feof gt Bdu] s 0] Bt HAR: oF 7.6%% U
st v TIRlolA Abe] HatdsEr) ofF 8
km/h7}A] ZHash= FAAIZ (17:30~19:00) o=
Y] F5=7} Ao} 2191 0.008 m ™S ZHFHaL Q)
=, oA AAA =2Ed9] 618 23 AGE 0,012
m 2 g3} 37]7] g APgst oLt g4l
L o] i3t 3185 wE 0.008 m &2 J3lste] Ae-
51517] wizolct, ey o] ARt eloll= HEW o9
Fs o8 EEE YA 2 TS 9SS & 4= Sl

I8 (a)= 71719 AG9A1L} 5y 3452 et
W AR Hdy Hit 52 oF 7.5 m/solskRE YERY
L glem, g7|uo] ksl ARk 73580, 4
82 9F 5288.9 kWh/day = UEFT

Fig. 9= CASE 2¢] tigt AlEgold ZAE vehd
ZAoltt, &8skl izt HdW 529 Bt HA=
7.3%% CASE 13} 79| H]s=51A] Uil glew, o]

=
[}

3
#




el g4 B2 2|7 28 o 2

g
e
-4

14 10.0

Vr

K[1/1000m]

1 1 1
15 16 17 18 19 20 21 22
Time [h]
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Table 6. The operation step of vent shaft system

Table 7. Results of simulation
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Operation - ; precipitation
step e, G Axial Fan|"® of jet Axial Fan system system
fan fan ltem
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2 0 30 0 30 Running time of fan 735 799 735 799
3 0 40 0 40 (min)
4 0 50 0 50 Operation power
consumption 5288.9| 3507.8 |5622.8| 4485.6
5 0 60 0 60 (kWh/day)
6 & il 0 0 Average deviation 76 73 75 73
7 6 60 0 80 (%) ’ ’ ) ’
8 9 60 3 80 OSV;r 482 | 4360 |61.03| 3588
9 9 70 6 80 °
10 9 80 6 90 Excessive | OVOT |49 18| 113,17 |148.55| 118.07
deviation | —5%
11 9 90 9 90 time over
12 9 100 9 100 (min) 10% 14.47 19.43 13.65 2017
over
Z10% 9290 | 8375 |94.03| 90.78
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Fig. 13. Ventilation System simulation (combined
operation mode)
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