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A Study on the Displacements-Thermal Stress Analysis of
Smoke/Heat Interception Screen in Fire Door
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ABSTRACT

This study investigated about smoke/heat interception screen that can protect underneath of fire door
and floor when occur fire, and keep out leakage or diffusion of smoke/heat. In this study, to consid-
ered differential pressure form smoke control area and mechanical force by fluid buoyancy of smoke
when occur fire and stream of heat, are analyzed to used ANSYS® of finite element analysis code. It
presented direction of optimal design of smoke/heat interception screens that can minimize loading
condition from study results, and helped that construct basic engineering data of smoke/heat intercep-
tion systems as that utilize its shape design of smoke/heat interception screens.
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Fig. 1. Shape of smoke/heat interception screen.
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Table 1. Physical characteristics of smoke/heat interception
screen

Aperar AR
Al A Al5052 Al¥ A 4 Teflon
E3AlS- |70 GPa @A |0.5GPa
&-8-22 |0.48 GPa 3488 |1.0GPa
SHAAT 115X 107°,PC | DA S 8X107°,C
GAESE (204 WmK gH=4 025 W/mK
A 7] 850X 35X 16Xtl | = 7) 850X 10X 12

4. siMdar % D@

8L Fdgn RIS 2A0ZRE At
E7150l T sExAH dXd nE AAXRAS &
a4 nde HL31H Fg 33 2T} Fig. 32 3}
wop Gukeke) stERAS BAZRAS vekd Aol

Argete] BG83 Auikg A3} )84 2A
£ HFoE F7)F0 AT xR TS I e s
W8 = ANSYS®E olgste dgow A
B &, A RoA AdHto g do] Add wf A
AR E THEa 7 ARG %8 4 (6)F ()
ERE AN T ol 252 4 3)-G)l HYstA
AZdsA Eoh Fig 4= G787 d€ESRY A
wow AdE w LxEYE el Aolu}

Fig. 4= AA9e] S t1=1.0 mm¥ w AHHo =
A 2=1.5mmel Z$ 77 23 LEREE e}

ELEMENTS

20 126,461 233,323 £ 446,667
73.333 389 286,847 393.233 530

Fig. 3. Load and boundary conditions.
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Fig. 4. Temperature distribution of smoke/heat interception
screen.
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Fig. 5. Displacements of x-direction (For t1=1.0 mm, 2=
1.5 mm).
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Fig. 6. Displacements of y-direction (For t1=1.0 mm, 2=
1.5 mm).
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Fig. 10. Displacement of interception screen (Thickness
t1=3.0 mm).
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Fig. 12. Thermal stress of smoke/heat interception screen.

Fig. 13. Optimal design of smoke/heat interception screen.
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