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An Operation Methed
for Longitudinal Flow Ventilation System in a Road Tunnel

T. h. Kim, I. J. Hwang, D. H. Hong, J. S. Chung and J. K. Chung

Key Words: Longitudinal flow ventilation system(Z2] #-7]), Vertical tunnel for ventilation(-T3]
27178), Electric dust collector(37] F 7)), Tunnel ventilation(E]l'd 37)),
Pre-estimation of pollution concentration( 2 85 =d%)

Abstract

In automobile highway tunnels, in order to maintain a suitable environment for drivers and traffic,
visibility in the tunnel must be maintained, and the concentrations of poisonous substances including
carbon monoxide must be kept at or below allowable levels. For this reason, in long tunnels and
tunnels with heavy traffic, ventilation facilities are installed. When the ventilation facilities are run at
full capacity, the environment in the tunnel is obviously adequately maintained, but this consumes a
great deal of electric power. Consequently, a central problem in highway tunnel ventilation control
systems is to keep the pollution concentration at or below the allowable level, and thus provide a safe
environment for traffic, while consuming as little electricity as possible.

This paper introduces an operation method of longitudinal flow ventilation systems with jet-fan, dust
collector and vertical ducts,

Jlz4dd 1. A 2

Coy "B E (g/m’) Hae 2ol E3d ¥ HIWY 7FHE50)
CO,, : scr 979 COEE 433 E A28y Aol HE ol BHae
) w o (- apggell ofsiA oAl MZE VIHIF e
Ko i7MIE e uel 298 o) 201;23944@;4&01@, Hue EdaE AFoz
Ly ser S22 A BE wWEE odBdol HY uRz BaH:
M MIRA A5 (=6.25) del 288 AT 87)A4e ¢AH of
gl RICO(7) @ iE 9 &% kol M CO W& g BHa Wi 29557t sAsE dd 42
al KISM(3) - ii}&ﬂ EE koA o &y S Az @ wEe] AQNRE 2 Ad-

Ve, scr SQERAY &4 337 HoAZ AT + U
=g YT AFold et A} &=
R P ) 2 HEe P, @ § HES Sdse &9
Toadgem T zennse® /ANt AQ 2 Wil LEEAe wjEgo
E-mail : thkim@kict.re.kr 24 veud, BdE FH4ste ZAFel o
Tel : +82-344-910-0384; Fax : +82-344-910-0381 AE Hg dFe 2dwsErt d2A Yehds

_87_



EAS
o} e}
A 1

& A

A3 .
A HYe #rAde g 4o Mg
1 EAEE A% 2 £ g ¥3
Slobtel = BFan 0@ 7lzxAE
b Hustel F0 Ede) @744 £RE AR
W¥e ¢AsE schedule €8 = AAZG A
ol o8 £5eMe o&d Fom, way g
Q @ride) eAARE BE AAE 99 )
2ARE GRH0) A e Ardl Ak
ERAE ol Fue FAL Raa ©
QRSN eRwetel Yl mAdTA o},

'_EE

ol

2. HHEUl ¥ sE oS
2.1 AN oY

Fig. 1ol& 84 2ag Agss] s A8
2 HY9 ALEE £3dYen, £48 2y
J #EE A4 A88 ARe G 2o

CHY URe egFEE A meh A

2 d3}

-HY S 598 AForRy wEd 298
Aol FErE Ao Fasd

AR o3 FHE S FAF

- FAENEE T MEHE FF¥Y fdHE
¥ g}

- =A@ MER AT FU¥Y FFA
o9 Age Bd A Hd FAY = Ao
CAARAZ) FARAM WMEEAAL A
B Ay e A% 4 U

371 744 Jted mAS pEe $H87) 7
Aoz HY WY Yo Biyo) wyy
AF9 ¥ sbsAel glo] B BEE
Al 87t Q17 gl

Fig. 1ol vetd uis} Zo] Bl dFeAs
g5 Jdg F7t fFdHER COvEst 7h
AR BR 0oz Adgen, £387]74 )
27 QTR COFEY FYTF ETFHE9
COs =7t 2 Yehd Reloz z4zt (O,
CO% 1 Stk vlAZRE s E GA] 3
7] J&ETF 2 FARI AN P2A Yeig
Aolmg A7} FHE7NR YET FEAA
e gtoz xASYL.

=

)
(]

T

_88_

a) 2HEYY WS

COvi
/lm/

b) A2l @& coske ¥Mas

cos

c) Helol ME AT MaE

Fig. 1 Concept diagram for analysis
22 LYst olE 2

221 CO sk o5

Ao B2 GTAN FABAAAAY 2R
2 B4 AuRe $n 2HWBAARE o
4 277K 2R HY FuRen Jarz

a9 ndA AolFr] ¢ HYE ¥R
@ Aggel Ad LB FHHEN NBY &5
CO 722l AX Vo (we thes Rol mdYL
= A

Volr) = 2 SdACO0 M)t ()

Fig. 1994 ndA A7) $¢ Hdg $3
@ Aol Hde) AUYE FHFEA HY
W BEF $F 00 72F Vooualn e

(1)

o= ¥ LT
Vcovlmr(n) = %ﬂ— ) gl gq[klco(i) (2)

7t En, o] & o]&3dte] n+1WMA AFEI7 A

A9t &3 Hd Aupd TARE £4 CO
Hed FF VeoudntDe FHE BB ge
4% 9 + 9ok



ALy
2-10°
A71AA COAmE niA AAF7] TG F
A&7 AFAA 249 CoL 7k 7 7}
FUgd 49 %9 oujg

oAl Eld wiel F£L n+lMA AojFy]o
ME nfd AoF7IdA 9 B WRES p(a)
o2 FddA FAGTGI JFFEa n+ 1A A
AFNF Bue £ HY W 4 QoA
SUFEES R Wk HY URe F
ol v mE dAFA FAHZ JYOoBT p+1d
A ANFI7E AAHE £ ANARLS 325
£ AN F Y AuR e 29 £48
71789 92 & Hd ATFEZRE A Lgd 9
N3k Q. FAEE ARy xR &Y
ne A ATt Bk el Hdel 97
EFH Lytv(n)-t,9 AXNZ o|F3dA Hol
AT NN B PGTFRYH FAB7 AR
old HAHA A o] Ao|F 7t Bt AP HY
FTENE Lyto,(n)- 7472 354 €
=3

kA g Aol ARt e £33 HE
AebRo EA8Y £4 CO 7b& o] s o
F717F #uve €= Fig. 29 2343 g
AT Lytoln)-t, 32 Azl AA A
FHog Byt dodn 4z = Ao

Vcoulti(n+ 1) = : Covif( n) + Vcovlmr(n) (3)

CoO=sx

€O,

COvi/

0 Lvl Lvl + 1),(%) <,

Fig. 2 Variation of CO concentration at the
front tunnel.

O|RFEH n+1¥A AAFIIE BUE &3 o
=l 7‘5‘,&}—“1.}' e85 COse Comef( +1) T
Agr|7 HE29 COsE COL{n+1E TeH

2ol Aol

B

CO,,,gf(n+l) = 4)
9. Veogi{n+1) 108
A, - (Ly + v,(n)-t,)
COn+1) =
L, 6))

m + COuAn+1)

AWt AGEFEH n+1dA AojF7] <t H
g AR FutRz o|FHE COtEY F
S AME F don, FARNBE W F45£&
g1 Joim 7HAHIFAE E4EA HE Fuie
ol EE 7t2FS AL F Atk AB)E At
& ool vizrbA] e EHY ANRIRE
olFHol2 &+ CO 7t&%H nid# A7)
Ao 2 249 CO¥® 283 nWA AoF

ES B FURE FIHY AFoNH WE
9 CO 7=¥e Wgo nawA AFs §
ok HY Furve] gelgA 9 &4 CO Aaw
Voo (nt & & % 9k,

A7\ QAele] AFESH HY WEE s2E
5L Q, FAVNAL B §9 - 4EHE
5BE Q, HY ARPAN Ty 5o
FAHE FFL QAT i P2AF A
o Bd FuE @AY AGRRY £AR7
FUR oo MaAY aNFLE FASHE A
A o] Ared B9 w2
g R 5 1% Ny MERAAS FLE CO
$Ee f9 0,0/ $ABAAE ool &
DEES %%k 04 waAd wx A

o}

A, el FHATE ARE 5 Qemm
g3 2ol 2A8E 4 Ytk

_ 9y

COfn+]) = 525

+ COAn+1)

A, v (n+1)
= l_m] M Comf(n‘i"l) (6)

oAl Hd &749 COFE COLn+1)E T
¥

37) skl 9 FARE AR} LG P S
HgAAAY, e e A%E 2% F A
Veo gl nt1)
COAn+1) = 2+ (Zfi(z LA - 10%
— COufn+1) D
Coe/(n+1) — va' (COw,(n+1)—CO,,o£(n+1))

va+ v,(n) . t”

_89..



+ COpAn+1) (8

222 7T oA F

g9 uRd ANAdE WA 29 &
HsE MNE o8se BERoR 2
Wlol AEHT A ol BHA
W uEe wdsEe Po| 2o
Moz TASS Ao Fasd, o
MIRAGIA th&3} Zo] FPstel WE ket
K= M Csy ©

doe AoF7] nell HES FAF AF NG
7t Ad L.E FTHREA wiEd oA
SM(n)& o33 2

SM(n) = L. 5 BdHSHG - ND (& (10)

a3 HE 47N Letge] A X%
A Had N e nidA A7) vixstez F
A€ 7HE7E Ken)Zh 344, Bd 7oA A
HaztAo] EAste WA FF SM(n)S &

Hozyy A 4 Utk

FJI‘-\EJIN'oZ‘.NR
X oo O ol

Mo M o rfif o

s = +oa L2 ap
oI5 4 (9), (100 2 (IDE 1§39 CO ¥ =
dZ do} & WPez Ayl IR YEFR,
THAE /Y- FEF 28 HE EFR
MNEE 452 5 3o
3. gvjdd(el 2H
3.1 2 g 98 A 3™ 74

Fig. 391 Hd¥ @724 &
He AA 288 =AU

B @7IA4de] &4 Z2ao] AzHd H
4 Bdd ASdEE 2Asa 3 o]Fd &
71dvi st #¥9 e E YA 89 4
o stetelEe] g Aol drHW AaAFF
71Ce), BIGAE ZAFZ(L), B714H]) RS
710t) R REFAFIN(L)E AT

Z AR AAFIIF e AL 7 R
AP F718 AHGo2A 0FL a3E AY
ojv A3 F WA A o] FolHokte A

g Aol 74

_90_

>
3
2
2

off

L

&

o o
@ g

S N

2 N
2 gy o
oo
o
=}
LN Tl
8 o

N
= 5o

2 g
Y

>

of
rO
434. fr

5

e 3
A8 AolF7lo W@ AR ¢
wre g ed¥E 2 @AAR
Qs B2 1 thgez A 19

£ 29Ed WEF FAUE o

°]

8 ot Bt do > i 2 ob
LA )

s

- YX)) BE OMH A0
- 2EYE BAH Ay

rT] WE_L_H 43
= jet fan O+ : Njat (0N
- otien 101G BR omlm 3/8)
~sthan 102 A2

-mERus :rwur.( )

- A IS BY

- YEH 10 AR8H boet

- 8% fen? AUXE Y BY : Qe

D% ime m8ac S 205 Pad

NgEe 48
- RERY FI): ta ()
- HIZAD ZAFEI h(i)
- BYEE BOEI in(X)
- REAY HOFI : 0lE)

r’ﬁﬁt—a?_

~ BB A JIEXE | Weinh

A% VAME 43
- 4ER 2SW COMAR ! alkICOl
-RBY KT NANAE ulkISM(l)

LEZT:EEY
EREEE B TR
%=t
HHEHZY 2AR0
ag=N?

2aRE WA Y
FHRDASE UT
% HEN7?

NE2Y Y MNTE

2Ry KA
LEEEE] ﬂh)w

Yes. B NS ERBE

O T

T

Yes-s] PARE WA T BY ¥

Fig. 3 Flow diagram of system control.
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