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The Practical Formulas and Influence Factors
for the Height of the Windows Plume Flame

WANG Yu,LIANG Yunfeng,LI Shipeng

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The purpose of this paper is to study the fusion mechanism of vertically adjacent multi-
window plume flame in high-rise buildings. First, the dangerous temperatures of the plume flame
T,T, and T, are introduced in this paper. Second,the changing rules of the dangerous temperatures
and the influencing factors are analyzed. The software PyroSim was used to study the numerical
simulation of the fire building models under the different conditions such as the window size, fire
load density and the number of vertical windows and other factors. Based on the data from simula-
tion,we drew curves of changing temperatures and the vertical temperature isotherms. The result
shows the fusion phenomenon of the vertical adjacent multi-window plume flame. The height of
dangerous temperature 7,and 7, in the vertical two windows is increased by 2.1 ~ 4.0 m com-
pared with the single window. The height of dangerous temperature 7, and T, in the vertical three
windows is increased by 0. 05 ~0. 8 m compared with the two windows. The height of the danger-
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ous temperatures 7,,7, in the vertical two windows are similar to the three windows. For the pre-

vention and control of the fire spreading outside the high-rise buildings of the same type,the dan-

gerous temperature distribution of two adjacent windows in the vertical direction can be met. Based

on the simulation research and previous research, applicable formulas of dangerous temperatures T

and T, are obtained. The concept of safety factors is introduced and the range of its value is deter-

mined.

Key words : plume flame ; dangerous temperatures ; fire load density ; external fire spread ; safety fac-

tors
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K2 KRG 0.47 MW/ m® 1 B 2 i i
Table 2 The height of dangerous temperature with 0. 47 MW/ m” fire load density
Rk s % M58 x Hi/m faB R T BE/m  ERIRE T, W& E/m GRIRE T, WEE/m
2.1x1.5 2.50 2.80 3.75
WG 2.1x1.8 2.70 2.85 3.75
2.4x1.5 1.75 2.40 3.60
2.4x1.8 2.00 2.10 3.00
2.1x1.5 5.75 5.95 6.75
2.1x1.8 6.50 6.05 6. 85
E AP
AP 2.4x1.5 4.75 5.95 6.80
2.4x1.8 4.90 6.10 6.90
2.1x1.5 5.75 6.40 6. 95
2.1x1.8 6. 60 6. 80 7.25
PAFARAR =61 11
A S =5 2.4x1.5 5.25 6. 00 7.10
2.4x1.8 6. 00 6.25 7.20
R3KIKMEEE0.54 MW/ m® FOfE R IR R 0

Table 3 The height of dangerous temperature with 0. 54 MW/ m” fire load density

7 A % F5E x f/m fE IR TRYESRE/m ERIRE T, EE/m  ERIRE T, &EE/m

2.1x1.5 3.75 3.90 4.25
S 2.1x1.8 3.10 3.30 4.00
2.4%1.5 2.15 2.65 3.95
2.4x1.8 2.50 2.80 4.00
2.1x1.5 5.25 6.10 6.90
2.1x1.8 6.60 6.20 7.05

T AHAR T T
* 2.4x1.5 4.75 6.15 6.95
2.4x1.8 5.10 6.25 7.10
2.1x1.5 5.75 6.70 7.70
2.1x1.8 7.60 6.80 7.55

A AL =5
A 2.4x1.5 6.75 6.75 7.55
2.4x1.8 7.10 6.50 7.90

R4 JORTTHRBE 0.62 MW/m” 1Y G5 IR B 5 B

Table 4 The height of dangerous temperature with 0. 62 MW/ m’fire load density

7 A % M9 x H/m fE IR TSRS /m ERIRRE T, M /m  fERIRE T, R E/m
2.1x1.5 5.05 4.10 4.65
2.1x1.8 5.10 3.75 5.05
M
e 2.4x1.5 3.05 3.25 4.15
2.4x1.8 3.10 3.25 4.15
2.1x1.5 6.25 6.20 7.05
2.1x1.8 6. 60 6.35 7.20
) FHER G
AR FIE 2.4x1.5 4.75 6.25 7.15
2.4x1.8 4.60 6.40 7.30
2.1x1.5 10.25 6.30 7.20
2.1x1.8 9.10 6.70 7.65
N R = |
WA= 2.4x1.5 7.05 6.30 7.75
2.4x1.8 5.90 6.50 7.95
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Fig.2 The history curves of temperature at the windows
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Fig.3 The isotherm of temperature distribution
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