FisE A1 T AR5 TR E i Vol.15
2019 4F- 2 H Chinese Journal of Underground Space and Engineering Feb.2019

Bt BB LLRE 3l X & S8 R A E R IR i o

TRAE N ! ,27/{i1 ’é%.))L]Lﬁ}Z b s =2 ] %2
(LARHAEBR (371K MRS TIRSEBE , 7 8 A7 8300065 2. K%K A BE2EE , 7% 710064)

B E.H AL EE K 13.4 km, R )ﬂv%ﬂr% = RBESBEARER, AT EIKGEEIZ
& 18] 64 38 R AL AL | 38 i HAEAE A a1 38 38 R 2R 4 P 0 b 4 RGE K B A B s R L b RGE
KEDRSYT AE . SHRET ﬁlf'ﬂﬁ“l\.ﬁ"f{tﬂc AR EE T A RRGEE 28 K
& B R R GEE HE KX e KRG8 42 ) RT3 T # ZBR L REiE a9 A 9k)’k:ﬂﬂli- #| B CFJZ6 i@
RALEE A XA g 1838 R R A # 3 BOERJG 09 B1 3R A 3 & R B AT T A 5=, #E’c%f}é%

P2 S 4 o s B ORGIE 74% A EB 100, IRGE K F 4 6.8 m-:éﬁ#rfxmumrfﬁ JE A 100,

BREA 241 m; T RE T WA E 80°, HALBH T EAIILA ZEH 0.100 7 & ﬂ:u&
AT 49 0.380 2,

KR R B A R, B AR LA AR K AR DL, I ]

FESES . U45 XEkFRIAAD : A X ERE.1673-0836(2019)01-0287-07

Optimization of the New Erlangshan Tunnel

Ventilation System Local Structure
Zhang Huichuan',Ma jia',Han Xingbo®,Chai Lunlei’,Liu Ji’
(1. Xinjiang Communication Planning Survey and Design Institute, Urumchi 830006, P.R. China;
2. Higway College, Chang’ an University, Xi’ an 710064, P.R. China)

Abstract: The length of the new Erlangsahan tunnel is 13.4km, and a 3-section with 4-shaft ventilation system
was applied in this tunnel. In order to decrease the energy assumption during the tunnel operation, a numerical
simulation method was used to optimize the local structure of the ventilation system including the length and angle of
cross section increasing duct, the length and angle of cross section decreasing duct and the curve angle of the curve
duct. Take advantage of the nature ventilation duct building experience of Nibashan tunnel, the air control doors and
drainage facilities were designed for the Erlangshan tunnel nature ventilation duct. The CFJZ6 ventilator
comprehensive testers was used in the field test to examine the effectiveness of the optimization results. From the
study, the recommended results are listed-length of cross section increasing duct is 6.8 m and its angle is 10°, and
the length of cross section decreasing duct is 24.1 m and its angle is 10°. And the curve angle of curve duct is 80°.
From the in situ test, the local resistance coefficient of optimized duct is 0.100 7, which is much smaller than the
0.380 2 before optimization.
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Fig. 1  Ventilation scheme of the tunnel
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Fig. 2 Calculation model of proper expanding duct
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Table 1 Air physical parameter values

'\

S 23 S Y xR g 2%
p/ (kg - m?) wkg/(m-s)™ i/°C P/Pa
1.205 1.813 5x107° 20 101 325
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Fig. 3 Calculation model of the increasing part
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Table 2 Calculation result of the increasing part

Vit CPHER/ @R, SR B/
(kg+s') (m-s™") Pa Pa Pa

AH 71.41 2.973 0.014 4.557 4.572

Hoo -71.41 0.793 0.934 0.532 1.466
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Fig. 4 Calculation model of the decreasing part
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Table 3 Calculation result of the decreasing part

i, FHECR, MR SR BIR/
(kg+s") (m-s™) Pa Pa Pa

AH 91.453 1.994 0.043 2.048 2.092

Ho -91.453 3.312 -8.058 5.889 -2.168
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Fig. 5 Calculation model of the curve duct
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Table 4 Calculation result of the curve duct

i/ FHECR. W SR BR/
(kg+s") (m-s™) Pa Pa Pa

AH 71.314 2.983  0.012 8 4.584 4.597

HA -71.314 2.744  -2.308 3.971 1.662
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Table 5 Optimized calculation result of the increasing part

Wik CPHER, R shH B/

(kg+s") (m-s™) Pa Pa Pa
AH 71.358 2.999 -0.003 4.632 4.628
i -71.358 0.706 2.089 0.364 2.454
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Table 6 Optimized calculation result of the decreasing part

Wi CFHEER/, R s B/

(kg+s") (m-s™") Pa Pa Pa

AH 91.453 1.994 0.033 2.048 2.081
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Table 7 Optimized calculation result of the curve duct

W, PR R s MR/

(kg - s (m-s™) Pa Pa Pa
A 71.314 2.983 0.012 4.584 4.597
Ha -71.314 2.822 -2.467 4.189 1.722
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Table 8 Optimized results of Erlangshan tunnel
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Fig. 7 Short circuit of the ventilation
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Fig. 9 Situation in mechanical ventilation
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Fig. 14 Data link and temperature and humidity sensor
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