2025 F” B BB T EPARICIE
Contribution ID: 98 Type: [I2KIRE

=2 R B R FIRE 8 ) W eh@E X & TN R A

X 1A
FRIBEE § AR ; ERERR ; B

i

FEMRREFEMAIRZERF, BT RELER, BHEIREIITRRER RSB ES B4
MZERFF AT EER, AUTFEH N HRIREE N R E RS [ Z R K sh@ MR AT TH%E, @il
B A S IFFIR/FRF IR =A% (EERREKRES, ShK-1EKER R R Rk
%), R 7P EATRS | 2RISR AT ERUESKRE TS RN AR RER Lo B R
KI5 EENE T n=B01/3ALsina/(g0’'1/2H3/2) HEYIMH X, ZHFLZE TENRESES /LAKWTRES
e TERESBMEAMNRR, HmEEENRE, FTFERE T S22 R I X shim & i
BA, EREERTORMSHEN, HEAURNERSKRBIRRIEY &, L T & B0 ERTBURE RN
NERHI D ENE, ZIE A B XFGAK, Iy TR REREEEET A,

Abstract

In inclined narrow and long spaces such as tunnels, the buoyancy-driven flow pattern and the resulting ven-
tilation flow rate are different from those in enclosure-type buildings, because of their large length-to-width
aspect ratios. In this paper, the buoyancy-driven flow rate induced by a localized heat source in inclined
tunnels was investigated. Theoretical analysis and three series of experiments including non-isothermal or
isothermal buoyancy sources, i.e., large-scale fire tests, brine-water tests and helium-air tests were performed.
Two typical buoyant flow patterns were identified in the experiments, which are stratified and well-mixed
patterns, respectively. Both the stratification pattern and the longitudinal decay rate of temperature rise were
proved to be correlated with a dimensionless factor, 1=B01/3ALsino/(g0'1/2H3/2) , which is composed of char-
acteristic parameters referring to both buoyancy source and geometrical configuration. The flow stratification
results in stack effect attenuation and consequently ventilation flow rate reduction. A model for predicting
the buoyancy-driven flow rate in such spaces was proposed, with special emphasis on the effects of stratifica-
tion pattern. The predictions were validated with the experimental data, and the necessity for accounting for
the stack effect attenuation caused by stratification was proved. The prediction model possesses an explicit
expression and can thus provide a convenient tool for design calculations.

Keywords

Inclined tunnel; Flow stratification pattern; Natural ventilation flow rate; Stack effect

Authors:
)

Prof. [H, 7R (EJK K%); Dr 5, 3 (EK K%); Dr ¥, 1L (EK KH); Prof. ft, & (K&K

Presenter: Dr ¥, 17 (EHKK%)
Session Classification: ZERFE5F K

Track Classification: 03 [13LiR5: ZeRIZEF K



