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The Study of Jet Fan Control Logic for Longitudinal Ventilation
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ABSTRACT : In tunnel ventilation, the purpose of ventilation control is to keep the required
pollution level with minimum consumption of energy. But tunnel ventilation has large
disturbances caused by discharge of pollutants, traffic forces especially strong for longitudinal
ventilation. Hence in this paper, the tunnel ventilation control logic applying fuzzy control
theories is proposed and the simulation program of tunnel ventilation control is developed. The
characteristics of longitudinal ventilation with jet fans are estimated and the effect of the
proposed tunnel ventilation control is verified by the simulation program.

Key words : Tunnel ventilation(81'd%7]), Longitudinal ventilation system(Z &2 %7]%4),
Jet fan(HA E M), Ventilation system control (Z7]#]o])

7124 aslA 25

A @93 [m]
C: 29829 %= [ppm, 1/m] 7: AEWN Z& [%]
D: &A% [m¥s] p: F719 W% [kg/m’)
F: @718 2 ulzx3g ¢ FEoREAAS
L: Zo] [m] Ar BdavtEA S
N: 5% 92 9 [ tl/km - lane) _
q: @970 F £ [m¥m - s] SHx
S: 2923 HAF [m¥s] -

. Az [s] vy
IR - wy
V. F% [m/s]
+ Corresponding author StE X

Tel.:+82-351-870-3315; fax:+82-2-870-3313

r - tunnel

E-mail address:jolew@shinheung-c.ac.kr



764 AL - @RE - AEE

t: A

j . Jet fan
n: A48
1.8

EagdoM 71 AF ¢ FUEd 7t
s} 87 2 FoAo UFEHA HALH, EAA
9 o92AL Ay 9FS WAE CO%t
29 HANARE AHste] gAY dFE F
A HE widoel 71 Hu, Bde 7] A&H
e o989 $EE HEIE olEE FAE]
9ste] AMEINE FF3E 71AAEY & A
ojal7] 9 Ao Axwoz FAHL

g7 Nzdo) g3 AAe HASNAE 79
AY L AAZNE AHe gEHL 3o A
A8 A4 2 ARG ge& BAHE ¢ S
ot ohe, AojRole B AYH »#¢E
gag 37 gid A=A ARds £
o gHggr| 2okl QlolM 7HE HFFE 2ok
Az 2 HAHA A7t AFE AAe)o

7140 A2de BHdu 43S FAE7] 9
& A AAH(CO, VIAN, REFAAN, FHAM,
zg£5 A 87171 2 AARZ FAHHT,
7)Ao e HAA 9ul9 BAH #7119 A
A gre 2xoz &x HYAAY B sA
A A 2EEL A A8 F5E &
ol £z §2 7] 9% udAoZ ddd
o

gyl 2 9%5E AEY £ € AAFS 9
Fg wom ®I o FHPLT ut HE
717t d5tn G5 AR @ Ao F
ol WA H=Z BdAde nAYTEH A
JENE zZtETh A g9 Afde oEE
Aol71Me st Aojstm eut?, Fud
E diaEE 2 e $AREE AHvya B=E
W gASE AEA G55 vy Hso 4
sx 9o A LAHE AEN v

]
C
&3

«

el AQe) olF ARFed d¥ AAHT QY

£ Agelg®

ed B ATFANE FFAGet fandA) @7
Ao BN Aolzd FEL A Hddol
2 ggx £ded we Br54e sean
g 72Z sl 2P B R WHFS

dAx 2 o] AEW FMEHRTE F
HAL 4 AEA AAZHE NEs
ZF dgle] o A AEE H
e FEANE FH57] AT A A
old ZzaHg Jwsta o]& FIA LA
Ajz 2B & AL Ad7iHe Adel 53
o] tt.

o
N
=
L
2
=
o
=]
o

2. 374
2.1 sdu of HE4

Aol Bxd AEF W3l wE HEd 2
FEA T 22 M E uHFL FHEY
zao 33 Yot glod, o HAW 7]
Aasts g8 PHPJozyy FE F Urh
gy 2l Zeate 4E 8718 2 ATE
& A(1)e] §9, o] 4€& Runge Kutta method
of olalH Zo} Aol WE HIAW F&E T3
Ak

oA LA = SF 1)

o 71 A,
' S F=F+F+F,+F, 2

[

11, olze By BT AeHE W T
g guise, F,: 429 F9 9% LT
4, F: AEWe 8719, F,: 9En@ 2 9
57 &4, F,: A4Ed g8 871A%L e
We Aoz thgdt 2ol uehd & Aok

Fo=L A {N; (V,— V)E=N; (V4 V)" 3)

2
Fj=g;N;| V;|1A;(V;= V) 4
L
L r
Fr— 2 A,(1+§+A Dr) Vrlvr' (5)
L,

=L

r

22 CEREYUe QHEE AMA

=2Ede F7Ee AF wir|7ksed 9
g Aoz AFoM MEHE L9ELLE IFF
Aol o3)M olF - BEch U 2922
o ¥EE¥E Hau 37 %5 I3 E<E



AER F74 B9 HA &4 Aoj2Xd AP A7 765

GHHEo7 i 85 gHAdAM 9 &
%*EQ} a7 A2 7L g 7&2& 7+ ghcl,

Badd 99 AAAANA 2dEAY olFH
AL (N3} 2}

2 —C.a.
oC aC _ 5 9°C _ Cdur Caun, s (7)

32C  (Cqu— C;a;n)Ly+ LS,
e 3% VA Vs

(8
28l A] Per Peclet( V,L,/D)&2 &z
of g o)FaAFe HE Uehle ALE E2
Eldel Zol7b 1 kmol Z3tE 7Sl 10%4A4
10°A S orders] +7F ®th watA H@®)9 23
RlEge FAY £ 3lon, Ee, D g2 F
7 AoEE B #&Y Fr Frle Fojmz
AEN Ao £F B/AHE ZF 00 "o}
melA H(8)L A9 Zol verd £ Yo
m, o] 28 (R Azl WE HIW L9
A 3E2xs T34

oC _
+ Vo S, 9

sl

3714, S,& HIW daAAd LgE8d 24
Fo2 E2FAH AA71E% Faa FE.

3. Hoi7|y

AA71HL 3 X Ao} (fuzzy logic contro)& &
f3gom Hx=g AHojrlE 34 B, F 1)
AA 295 2 WgFS HAgste HAF
B(fuzzifier) 2) 73L& AMRste HAF &=
ZZ B (inference engine), 3) "X &E ZAAE A
olgzdog WHsE FYHH(defuzzifienE T4
Ho, £ A7F5E 9§ dolg HelEn FES
A AolF3 dHoldel Ut

3.1 Hx| 37

AAgEE WM ASHE AdYHI;k(L
48R Fx B Bz WsH)S Table 12
Are st HAdFA)E TET

2 AFME COsEe ¥EzEFe Aodde
2 s 499 mdd o eHAEE el
= K(&23A% ; extinction coefficient)$} W3} =
& AYdgez 3 HSE v HAGH 3}
dom, K9 ZA$de Kol dd &7 &
go] FPLwo wekA W) Qi vV, < 30
0< V<50, V50 km/hZ ol AF3F Hel
2g Z4gsdet. & FPL=7E 30km/h o)l
AE  K=0012 m", 30914 50 H$ele
K=0.008, 500]4ellA= K=0007& A3 711+
Zroz sgd. Table 1& Vp50Ud A5 K
2 AK9] A3 " olEoth

S COBZE AHFH(VLEDANAE 125 ppm,
AAEPA( V3= 100 ppme 71Fo2 A
73 &t
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Table 3 Specification of model tunnel

Length (m) 2000
Average grade (%) 1
Heavy vehicle ratio (%) | 30
. Area (m') 65.51
chaiZZtS;;Zliics Hydraulic diameter (m) 8.243
Perimeter (m) 31.79
Lane 2
Altitude (m) 400

Traffic flow 1-way
Wind velocity (m/s) 25
Air flow Flow enterance coefficient| - 0.6
parameter Flow exit coefficient 1
Friction coefficient | 0025
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Table 4 Units of required jet fan

V, 10 20 30 4 5 60 70 &0

NGO

25412211 - 7 - 6 - 2 -~ - - - -
»%0415213-10-9-7-~- - - - -
275 419316 -13-13-1-1 - - -7
300 423319 -15-17-17-6 - 1 -16
32552423 -18-22-22-11-7-25
350 534427 - 21 - 26- 28-17 - 14-~-34
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Fig. 1 Variation of air flow velocities with
jet fan.
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