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A numerical study on smoke layering plugholing under
mechanical extraction in a long channel

JIANG Ya-giang, HUO Ran, HU Long-hua, JI Jie, YANG Dong, WANG Hao-bo

(State Key Laboratory of Fire Science , University of Science and Technology of China, Hefei 230027, China)

Abstract: In a long model channel under mechanical extraction, the flow pattern, vertical temperature
distribution and depth of the smoke layer below the extraction vent were analyzed by numerical modeling.
The variations of the depth and temperature under different mechanical extraction rates were quantitatively
described. The results show that plugholing occurs in the long channel when smoke extraction rate
increases to some relative high levels, causing the efficiency of the mechanical extraction system to be
reduced.
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Fig. 1 Smoke layer depression below the vent
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Fig.2 Geometrical configuration

of the long model channel
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Tab. 1 Parameter settings for modeling

s CKRIPR/KW BREEREE/C HRMOITERE /s HEEO RS fem HEEEE/ (m? o s HHERE] /s

S1 15.5 25 60 20X 20 HEME D 2 B 150
S2 15.5 25 60 20 20 0.01 150
S3 15.5 25 60 20X 20 0.02 150
St 15.5 25 60 20X 20 0.03 150
S5 15.5 25 60 20X 20 0. 04 150
S6 15.5 25 60 20X 20 0. 05 150
S7 15.5 25 60 20X 20 0.06 150
S8 15.5 25 60 20X 20 0. 07 150
S9 15.5 25 60 20X 20 0. 08 150
S10 15.5 25 60 20X 20 0. 09 150
S11 15.5 25 60 20X 20 0.10 150
S12 15.5 25 60 20X 20 0.11 150
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Fig. 3 Temperature distribution in the channel with no mechanical extraction
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Fig. 4 Temperature distribution and velocity vectors below the vent under different mechanical extraction rates
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Fig. 5 Curves of temperature versus

extraction rate below the vent

KT 0.09 m® « s UG, A Wil 500 i B A 3 A
AN E AL,

AR B HEAR R 2 R S b A HEAR
TR IR A VTR, A SCHRHEHENR 1R 77 45 W ) A5
ARSI RS N-H 4 Lk 3 H R O
THMRAIZEE by N B35, BA MR THA RS %
RANRF 35% X (T, — T WIS THHAIZ AL 1t
A RNHEIE R SRR b BEHEGRE R G 22 ik
TEOLANIE 6 Frm, a5 5= B R A MR 5 ) <2 5
& h BEEHERE RV, B3 RN (R V, =
0.06 m® « s VIR SRR Bl 200 . R HE
WERT(ZET)H0.06 m® « s ' G ahss H I 28 3
ZHEH O E T FE4RA WSR2 X EBSE 4
AT Es R AR, BT V. =0.05 m® « 5!
LTV XN %R AR D (2 S E B
IHERE TR 25 WA HERE R 5 47 98 A A 58 4 1
IR Z.

HHAZ W EF 2 T BOMUACHE R R0 10 AR, 1A 7

0.204,

0 0.02 0.04 0.06 008 0.10
HEHHE Y, / ms™!
6 HBEOTHESEEEZLME
Fig. 6 Smoke layer depth versus extraction
rate (below the vent)
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Fig. 7 Smoke layer depth versus extraction

rate (4 m from the left channel wall)
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