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 AIR  COMMON BRICK  

CONDUCTIVITY CONSTANT  0.02622 0.69 
VISCOSITY CONSTANT  1.56 5 1e+010 

NATURAL STATE  Gas  Solid  
THERMAL EXPANSION  0.003292 0 

DENSITY   1600 
MOLECULAR WEIGHT  29.35  

SPECIFIC HEAT CONSTANT  1045.78 840 
 

CFD   
 
SMARTFIRE v4.3 995 University of Greenwich FSEG SMARTFIRE 
V4.3 SMF V4.3   
PHOENICS v2.1.3 CHAM Ltd  
CFDS-FLOW3D v2.3.2 AEA Technology  
 
FSEG / Fire Modelling Benchmarks/Standards

/
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1
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5 CFD 5 FSEG
[1] 1 Phase 1 [2] 2 Phase 2 [3]  
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2.1 SMARTFIRE Convective term  
 

SMARTFIRE V4.3
2-D  
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3 x y z  6

 
 

  
 

 
1 - 2D  

 

2.1.1 SMARTFIRE  
 
a)  
 

: :1.0 m/s  : 1.0 m/s  
: : 1.0 m/s : 1.0 m/s  
: : 1.0 m/s : 1.0 m/s  
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b)  

2  
 

 Hybrid : :1.0 m/s : 1.0 m/s   
 Upwind : :1.0 m/s : 1.0 m/s  
 Exponential : : 1.0 m/s : 1.0 m/s  
 Power Law : : 1.0 m/s : 1.0 m/s  
 
c)  
 :1.0 m/s : 1.0 m/s  
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SMARTFIRE k-ε  SMARTFIRE V4.3
PHOENICS FLOW3D 14  
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7- Backward facing step  
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: 1 kg/ 3m , 
: 1.101E-5kg/ms. 

 
 

 
: 13.0 m/s,  

: 0.7605 22/sm ,  

: 31.78 32/sm  
 

SMARTFIRE FLOW3D
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P P s CFD

(h) SMARTFIRE V4.3: 5.7 PHOENICS: 6.55 FLOW3D: 5.16  
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Velocity profiles  
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: 0.07179 W/mK  

: 1 kg/ 3m  
: 5e-5 kg/ms  
: 1005 J/kgK  

 
 

 
: 50m/s 

: 11.25 2m / 2s  

: 1378.0 32/sm  

: 10 J/kg  
 

 
 

: 1J/kg  
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2.5 Turbulent buoyancy flow in a cavity  
 

[6] PHOENICS
SMARTFIRE Launder  Spalding [7]
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2.852158 W/mK  

1.071 3kg/m  

1.008e  03 J/kgK  
2.0383e-05 kg/ms  

3.029385e-03 1/K  
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ht : 353.0K  

ct : 307.2 K  

 
 
2  1 14400 120 120)
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SMARTFIRE  EXP Cheesewright et al
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16 - SMARTFIRE y/H=0.5 k  

 
: y-

v x- u
0.15

 SMARTFIRE V4 SMARTFIRE V2.01  
 

2.6 2D Radiation  
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6

chmch ε,ε,T,T,T α
 6

 
 

x �F  
 

4)))(exp(1())(exp( mTxLxLDF �������� ���
 

 
 

4)1( ccc TCD ��� ��� C=B/A 

 
4))exp(1( mTL�� ���  

)2exp()1)(1(1 LA ch ��� �����  

 

x �F  
 

4))exp(1()exp( mTxxDF ��� ������  

 
 

 
 



SMARTFIRE V4.3  

 

 18 

σ -  
 

 
 

2.6.1 SMARTFIRE  
 

 
774K 304K 574K  L 1m  0.0222m

 
 
a) 1.0  

1.0εall � 0.0α �   

 

 

 
 

1
610�

 
 

1 - 1.0εall � 0.0α � SMARTFIRE  

  SMARTFIRE V2.01 SMARTFIRE V4.0 

F- 4.8423E+02 4.826421E+02 4.826421E+02 
F+ 2.0348E+04 2.032181E+04 2.032182E+04 

 
1  

 
b) 0.7  

0.7ε � 0.0α �   
 

  
)1)(1(1

))1(()1( 44
4;

��
�������

���
���

�� hc
h

TTTF  

 
2  

 

2 - 0.7εall � 0.0α � SMARTFIRE  

  SMARTFIRE V2.01 SMARTFIRE V4.00 

F- 1.59518E+04 1.574355E+04 1.574354E+04 
F+ 5.060E+03 5.060915E+03 5.060914E+03 
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d) 1 0.7  
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3.1 Steckler Steckler Room Fire  
 
Steckler  [10]

 
 

45 Steckler 2.8m 2.8m 2.18m
22  0.1m

30
8

 0.24m 0.99m
0.3m 31.6 kW 62.9 kW 105.3 kW 158 kW
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0.74m 1.83m

27 A 0.3m  62.9 kW  
 
CFD 62.9 kW 0.3m x 0.3m x 0.3m volumetric heat 
source  
 

3.1.1  
 
SMARTFIRE  SMARTFIRE 200 1

 2 2 9860
29x17x20) 49980(49x34x30)

6-  SMFV4 SMFV4RF
 

 

 

23 - 0.305 Vertical Corner Stack  
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1m x 1m x 1m  H 0.188 2t kW
t  5m 5m 3m 6

FLOW3D SMARTFIRE(v4.3 )
 

 

3.2.1 SMARTFIRE  
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28 - x 0.3m  

 

3.3 LPC-RUN-007  

3.3.1  
 

Loss Prevention Council (LPC) 12
 1

6m x 4m 3.3m 1.0m x 1.8m 6m 
x 3.3m 0.1m 

1.1 x 1.8m 0.2 m
0.57m 0.5m

3.0m 2.392m
/ Fire Modelling Benchmarks/Standards

[1, 2, 3]  
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3.3.1.1  
 

1 10,000 22011
2  22011

 
 

 
 

3 - 2000-2-5  
Mat.Name  Density  Viscosity  Conductivity  Specific heat  

  
29.35  

1.798E-05 + 
 

0.02622 1007.0 

 577 1E+10 0.15 1050.0 

 2300 1E+10 0.15 1050.0 

 7850 1E+10 45 45.8 460.0 

 
 

 
 

0.8  
SMARTFIRE  

 
 

m
rwgaswcww QTTTHnT ���� ����		� 4)(\/

 
 

w� wT gasT cH �

rQ

 
 

1.8m 1.3m 1.1m  
 

HRR = 50.0+0.0082t2 (kW), for t < 300 seconds; 
HRR =3000 (kW), for t > 300 seconds. 

 
 
FLOW3D  SMARTFIRE  
 
FSEG 6-  
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a = 0.01, if T < 323K; 
a = 0.01+0.305/377(T−323), if 323 <= T < 700; 
a = 0.315+0.315/700(T−700), if T > 700. 

T 0.8  
 

3.3.1.2  
 

4  
 0 150 450 460 1650 

m(kg /  0 0.01835 018636 0.1978 0.1978 
 
SMARTFIRE  

LPC
0.7  17.8MJ/kg  

 
 

 

heatPssOF ��
� )1(2  

 
F O P s

 1 H J/kg  
 

105938 46 X 49 X 47
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3D Steckler Hong 
Kong LPC run SMARTFIRE V4.3 995  
 
1) SMARTFIREV4.3 995

 
 
2) SMARTFIREV4.3 995
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