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A Study on Sensitivity Analysis for Numerical Solution
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ABSTRACT

The aim of this study is to analyse the sensitivity of fire simulation parameters including grid size
and solid angle number which affect the performance of subway cabin fire simulation by FDS 4.07
version. The results of sensitivity analysis shows average of 10~20% differences in plume tempera-
ture, upper layer temperature, and layer height depending on the change of grid size. The study also

shows that simulation with 0.05m grid size produces better resolution than that with coarse one which
is 0.1m.
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Table 1. Cabin Sizes

Location Size

Exterior 19.5m(W) x 3.2m(D) x 3.1m(H)

Interior 18.9m(W) x 3.0m(D) x 2.4m(H)
Door 1.3m(W) x 1.9m(H)

32

Figure 1. Snapshot of cabin model.
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Figure 2. Position of thermocouples (TC No. of Ra analysis in parenthesis).
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Table 2. Sensitivity Analysis Cases(F-G¥-4) Temperature (S00kW)

Case | Fire Size (kW) |  Grid Size (m) - =il
Case 1-1 500 0.1x0.1 0.1 = e
Case 1-2 500 0.05 x 0.05 x 0.05 £
Case 2-1 100 0.1 x0.1 x0.1 ;":

Case 2-2 100 0.05 x 0.05 x 0.05 g
Case 3-1 1500 0.1 x0.1 x0.1
Case 3-2 1500 0.05 x 0.05 x 0.05
Table 3. Sensitivity Analysis Cases(Rat-2}) i
Number of solid angles Figure 3. Temperature of case 1-1, 1-2.
Case (Grid size=0.1 x 0.1 x 0.1m)

Case 1 100 Upper Layer Temperature {500kW)

Case 2 200

Case 3 300

&
Table 4. Specifications of an Operated Computer é
CPU AMD Athlon(TM) 64X2 dual core H e
processor 3800+ 2.0GHz
RAM 2.0GB o
(O Microsoft Window XP Professional e * 100 1= 0 =0 %

Time (s}

Figure 4. U.L. temperature of case 1-1, 1-2.
o] - Azls WO Z 0.1 % 0.1 x 0.1(m)e} 0.05 x

0.05x 0.05(m) =719} F FF=E FEHT.

Layer Height (500kW)
olE AAr7t F7EHA Eoluh= 4] A7) o 50 e
St s At F 8 Thed sl lely NEAT o o
A8 2AE Bt ARE ARl Zslel) Ty e
Ra £ SHl(TC-D), 8 A2 AT goo o4 s e T
(TC-2), 21 5% AH(TC-3)9 TC7} A& (Figure 2) £
Hv] % 3 Case(Table 3) T4 HT} =
TC-19M = 2%, TC29AME 4% 3(Gauge Heat PR 5 B
Flux), TC-39|X & 7% 25*9) 2527t S4€ch R
AHEE AR Z7)E 0.0 x0.1x0.1(m)e) 27 @ 3 ) - e m m w
& mdoln, ¥4 ALSH FHFEQ ALFS Table 4 Time (s)
¢} 2t Figure 5. Layer height of case 1-1, 1-2.
4. BN #3f
4.1 F-G 4 1
EXFH Figure 3~12€ AA 43 £ Fo A3 Figure 3~5% W¥, 500kwW3d 4 459 &%
o] gt 2 E ke AlFg), (TC-1ye Az tisiA ok 20%2] Apol& Holm,

A FA AT AR LRTC2)E 27 A A
*FDS9] %3 (Upper layer) €2 £Zone)=d o] g7 715 A8 F 10% o] 2ol Zhe

of 7¥k stER «2x ol PREADS w3t 2 FA A 971% &ol(Layer height, TC-

J. of Korean Institute of Fire Sci. & Eng., Vol 23, No. 1, 2009



Temperature({'C)
g

Time(s)

Figure 6. U.L. temperature of case 2-1, 2-2.
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Figure 7. Layer height of case 2-1, 2-2.
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Figure 8. U.L. temperature of case 3-1, 3-2.
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Figure 9. Layer height of case 3-1, 3-2.
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Figure 10. Plume temperature above fire source.
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Figure 11. U.L. temperature at center.
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Figure 12. Heat flux at chair surface.
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