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NUMERICAL SIMULATION OF FIRE 
DYNAMIC CHARACTERISTICS FOR A 

TYPICAL TOWNHOUSE 
C.S Lin*, T.C Chen, K.D Chou, J.P Huang 

Department of Mechanical Engineering, Yuan Ze University 

ABSTRACT 

    Old-style townhouses were popular in Taiwan during 1960-1980, many of these 

houses were poorly-designed and did not include enough fire protection equipment so 

that often caused large casualty and property loss on a fire incident. Hence, It is 

important to evaluate the townhouse fire protection capability. In this paper, the 

FDS(Fire Dynamics Simulator) software is utilized to develop a computer model for 

investigating the fire incident occurred in a townhouse of An-Kang Village, Longtan, 

Taiwan. The important parameters for the fire field characteristics-such as upper 

temperature distribution and CO concentration site. The simulation results are in good 

agreement with the post fire reports. The information calculated might be useful for the 

future fire safety assessment and fire protection engineering evaluation of the similar 

buildings. 

Keywords: Townhouse, Fire, Numerical Simulation 
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Computer

CFD Townhouse Building (C.S. Lin, 

S.C. Wang, et al.) [1~5]

3D [6~8]  

 

FDS NIST/BFRL( )

LES(Large Eddy Simulation)

FVM(Finite Volume Method)

3D Smokeview
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( FDS ) 

 Density h  
Enthalpy; heat 
transfer 
coefficient 

 External force vector 
(excluding gravity) 

u = 
(u,v,w) 

Velocity 
vector 

q  Heat release rate 
per unit volume 

ij Viscous stress tensor 

m  
Mass flow rate 
of per unit 
volume 

q  Heat flux vector T  Temperature 

p  Pressure  Dissipation rate W
Molecular weight of the gas 
mixture 

 
gravity vector, 
normally 
(0,0, g) 

R  
Universal gas 
constant 

  

 
FDS 3

Case
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3  

                
2 ( )      3  ( )                

 

3D 4 2

2 3 3

6 1 2 3 4 1  

1 ( ) 

      

ROOM2

ROOM1

ROOM2

ROOM1

   

ROOM4

ROOM3

ROOM4

ROOM3

 

ROOM5

ROOM6

ROOM5

ROOM6

 

4 3D 1 2 3 ( FDS ) 

  * * (m)  
1  Room 1 3.9*6.8*2.8 WOOD WOOD CONCRETE
1  Room 2 2.0*4.3*2.8 WOOD WOOD CONCRETE
2  Room 3 2.9*3.3*2.8 WOOD WOOD CONCRETE
2  Room 4 2.0*4.1*2.8 WOOD WOOD CONCRETE
3  Room 5 3.9*2.4*2.8 WOOD WOOD CONCRETE
3  Room 6 2.0*4.1*2.8 WOOD WOOD CONCRETE
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 2

2~3  

 

FDS (

… )

 

(1) 2 (Room3) 

~105  105 ~440 440 ~580

580 Ca(OH) 

600

[11]  

5 (Room3)

6~8 

Room3 200 300 400 400

(Room3) 650

( 5 6~8 FDS )  

 

5 Room3
 

6 Room3
200  

7 Room3
300  

8 Room3
400  
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(2) 2  

2 (Room3~ Room4) 9 (Room3)

(Room4)

150 400

10 (Room3) 400

300 (Room4) 400 150

11~12 (Room3) (Room4)

( 9

10~12 FDS )  

 

9 Room3
Room4

10 Room3  
Room4  

11 Room3
200  

12 Room4
430  

 

 

(Base Case)  

13~14 100 180/200 400 600

2 Room3 13~14 100

300

Room4 400 2 3

3 3

Room5 Room6 2

2

1 CO Room1 Room2
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( 13 14 FDS )  

  

13 100 180 400 600  

 
14 100 200 400 600  

 

15~17 Room1~6 1 (Room1)

(Room2) 2 Room3 1

620 (Room1) (Room2)

30 1

1 1

 

Room3

184 608

800 250 2

Room4 386 617

2 2 3

Room5~6 Room5 470 451

3

2

350 (Room6) 614

3 1 ( 15~17
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FDS )  

   

15  Room1~2 
   

16  Room3~4 
 

17  Room5~6 
 

 

18 19 Room1~6 CO 1 (Room1) (Room2)

CO 2 (Room3)

150 CO

CO 185

1170ppm CO 200 500

2500~3000ppm (Room4)

CO (Room3) 352 CO

10ppm  CO (Room4)

CO

479 2885ppm  

3 (Room5) 350 CO 979ppm

(Room5) 360

(Room5) CO 1502ppm

450~550 CO 2500ppm

620 CO 2132ppm  

3 (Room6) (Room3)

2 CO

CO (Room6) 3

2 (Room6) 3
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1

(Room6) CO (Room6) 430

CO 1095 ppm 1000ppm 

3

(Room6) 508 CO 3023ppm 100

3000ppm 620 CO

2949ppm ( 18 19 FDS )  

  
18 Room1~2 

CO   
19 Room3~6 

CO  
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