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Smoke control system leakage air volume and pressure
control analysis

JI Xin
(China academy of building research, Beijing 100013, China)

Abstract; This article directs at some smoke control system problems usually in projects such as lower wind volume
of duct system end diffuser, and unsuitable pressure control of smoke-proof place. Through leakage air volume
calculations of various smoke control system with different duct wind speed, it analyzes hsow significantly the air
leakage from normally closed diffuser or fire valve and duct influence on the smoke control system operation, and
discusses the interaction effect between leakage air volume and duct resistance, and the relation between the smoke
exhausted area and leakage air volume. It also suggests advises the duct wind speed of smoke control system
calculation in high-rise buildings, and puts forward different pressure control methods of atria and smoke-proof

staircase, so to provide some reference data and effective solutions for project related problems.
Key words: smoke control system; leakage air volume; wind speed calculation; duct resistance; pressure test point;

pressure control
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Fig. 1 Smoke control system diagram
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Fig. 2 Air leakage rate varies with floor number and

air speed in duct
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Tab.1 Smoke prevention system duct and leakage air volume computation

HEZ%
HHENE
12 285 18 25T 22 JR@BR 28 R
B =& X O TF BN /A 2 2 3 3
7 K LT 3 KR /m® - h! 13 000 15 000 19 000 20 000
TR R R R & /m® - h™! 14 300 16 500 20 900 22 000
BEWELENE /m* - h 6 500 7 500 6 333 6 667
HEATEE XD RS /mmX mm 550 X 600 600 X 650 550X 600 550 %X 600
WA /m 2 0.33 0. 39 0.33 0.33
T — (EXGEERBIT KL 17.4~18.6 m s )
EXNEER /mmX mm 630X 320 700X 320 800X 360 800X 400
F X G EERL /Pa - m ! 6. 098 6.276 5. 281 4.393
FREKGE /m s 18 18.6 18.3 17.4
A FIIRFEBL ) /Pa 956 1142 1319 1 354
TAE BRI A 4 /Pa 1052 1256 1451 1489
JRAALAE L1 3 10236 X 9B J7 45k /Pa 336 361 348 308
T 2% X 4b B E /Pa 426 573 770 864
T 2% X IR /m® - h! 431 591 578 612
HIZUTE J1/% /Pa 21 22 18 15
3(4) 2 ~T0 2% R e XU /m® - b 3783 7 896 9 732 13 654
AL BRI XUEE L/ %% 2945 53+5 51+5 68+5
IO (FENXEERBITREL 12.3~13.2m + s ')
FEXREER /mmX mm 800X 360 800X 400 800X 500 900X 500
FXE L EERL /Pa - m™! 2. 631 2. 590 2. 240 1. 883
FERERGHE /m- s 12.5 13 13.2 12.3
AT R EEBL S /Pa 466 543 653 667
TR RHLER 2 /Pa 514 597 718 734
KALBE 1 3 15 2 36 0 R J1 4% /Pa 161 175 180 156
T2 5% X AL #EE /Pa 211 266 368 420
TUEZ2EX DR E /m’ - h! 304 402 400 428
& )ZUTFEH J18% /Pa 9 9 8 7
S RE~TEHHMX O E /m® - h™' 2 758 5 537 6 801 9 531
ML B X R b/ %% 2145 37+5 36+5 4845
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Tab. 2 Leakage air volume computation with F3~F18 diffusers count in

=K v YLEo =
Fi g Ni/ B /mm i em kym v R OREET R
m’ - h™! m-s ' /Pa:m! EX 0 /Pa
1 7 500 600 650 0 5.342 0 1.5 17. 09 25.635
2 7 500 500 320 4 13.021 3. 755 0.95 101. 539 111. 481
3 15 000 800 400 3.5 13.021 2.59 0. 35 101. 539 44. 606
4 15 283 800 400 3.5 13. 266 2.681 0.02 105. 407 11.491
5 15 575 800 400 3.5 13.52 2.775 0.02 109.473 11.903
6 15 876 800 400 3.5 13. 781 2.875 0.02 113. 745 12. 336
7 16 186 800 400 3.5 14. 05 2.978 0.02 118. 23 12. 789
8 16 506 800 400 3.5 14. 328 3. 087 0.02 122. 952 13. 264
9 16 834 800 400 3.5 14. 613 3. 201 0.02 127. 887 13.761
10 17 169 800 400 3.5 14. 904 3.319 0.02 133. 027 14. 276
11 17 514 800 400 3.5 15. 203 3.442 0.02 138. 427 14. 816
12 17 867 800 400 3.5 15.51 3.571 0.02 144. 063 15. 378
13 18 226 800 400 3.5 15. 821 3.704 0.02 149.911 15. 961
14 18 593 800 400 3.5 16. 14 3. 842 0.02 156. 009 16. 566
15 18 967 800 400 3.5 16. 464 3. 985 0.02 162. 348 17.195
16 19 349 800 400 3.5 16. 796 4.134 0.02 168. 954 17. 848
17 19 737 800 400 3.5 17.133 4. 288 0.02 175. 798 18.523
18 20 135 800 400 3.5 17. 478 4. 448 0.02 182. 959 19. 228
19 20 537 800 400 7 17. 827 4.613 1. 54 190. 338 325.411
20 20 537 800 650 2 10. 971 1. 332 1. 14 72.08 84. 837
Nt 20 537 69 5.78 817. 305
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Tab.3 Smoke exhaust system duct leakage air volume computation

KL
25 )2
s et et g mE T2 HE . [ X 2~10 )2 _
EXE EXE O EXE BARR o T2 HE J 2 EEHE M —— HILIZ R
i/ WEN G WU WO SRRSO R
mmemm Pa-m?' m-s'  Pa BIE/Pa /P REBS /Y% WEE Ly
VAR ES m’ - h! /m’ « h!
m’ + h™!
/Pa
800 % 450 1.27 9.3 330 115 164 292 4 1070 14 2 492 26
800 % 320 3.11 13 558 172 284 384 11 1 326 16 3 167 31
700 % 280 5.95 17 892 263 456 486 21 1625 19 3 939 38
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Fig. 3 Smoke prevention system pressure control diagram
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