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Experiments on the Influence of Opening of Natural Smoke Ventilators on the Stack Effect
in High-rise Mixed-use Residential Buildings

QURNE* - LT - LrBEbrs

Lim, Chae-Hyun - Kim, Bum-Gyu - Park, Yong-Hwan

ABSTRACT

The stack effect in high-rise buildings is expected more significant at nights in winter due to the large temperature difference
between the inside and outside of the buildings. However, the existence of large openings such as natural ventilators on the floor
may effect the position of neutral plane, smoke spread at fire and thus obstruct the door openings for rescue. In this paper, the ver-
tical and horizontal pressure distribution with different openings of natural smoke ventilators was experimentally analyzed by

investigating pressure differentials.
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Fig 1. Pressure differences during normal stack effect.
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Fig 2. Structures of the test building
Table 1. Climatic condition of the outside
Case Temperature Wind velocity
5°C 4.8°C~5.8°C 0.3 m/s~1.1 m/s
-1°C -0.8°C~-1.4°C 0.4 m/s~0.7 m/s
-5°C -4.3°C~-5.4°C 0.7 m/s~1.4 m/s
Table 2. Indoor temperatures
Room | Corridor | Lobby Stairway
Temperature 22°C 21°C 20°C 19°C
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Table 3. Details of the measuring instruments

Instrument Model Range Resolution Accuracy
Pressure gauge RUSKA(USA) series 6200 0~130 kPa 1Pa +1.0 Pa
Digital manometer DWYER(USA) series 477 0~5 kPa 1 Pa +0.5%
Digital push pull gauge SHIMPO(Japan) FGN-50B +50 Kgf 10¢g +0.5%
. 5~60°C 0.1°C +0.3°C
Velocity gauge TSI(Japan) 8386
0~50 m/s 0.01 m/s +1.5%

Table 4. Specification of natural smoke ventilator
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Open story| Size (m) a(lm %rea QEE“A; y a(;; (v; zl)
1x1.3 0.65 8
38.39F 832
0.3x1.3 0.39 8
1x1.3 0.65 8
19,20F 8.32
0.3x1.3 0.39 8
IF | 0921 | 189 5 945

THea o] ef7lezde] wet widge] /igEA] e

=2l oz TR JHE 245G
.
(1) AR W A o) A, R, Bro] ¢

(2 2) %‘4 FZ0ol $II%E 1
A 39%F, 295, 195, 9% 18]Il 159 A, F& B
_1_/] o]—E:Lz_;g

(2-3) 9] 3R] XIS 159] PEEANA 395, 29
Z, 195, 9% 831 159 Ag4, H&a BErol Q=

o2

A7, wiAR AR Ao i) QuEle] BAY
A W) vl AEA Bela 3 = 9 2} 2o
e & €9 ”X]Q he] MAd v 7P F54
2 A Fo s AudEs SAsision s
Rk ‘_%7401]/‘1 150] WY Axdbde] oz 27l
29 vje /PR A) Adehs FETZ ) YRS A
sto] At S WAl it AlFARE
Table 49} 2t}

3. HEzn # B4

3.1 BAITZIOIMe] oleiE

A QO AU R AT
55919 02 o] ofFolHith. o/ BE BEE |
A QMo BaAe 27} kaTel AT AL 37
SrATGoleka Belolick. LY A olud QATAE
2 5% wpdEHo] dvle) FWPEs B Aol

P

UEFUSEAS0M BiAZ IOl 2

Ao R I 2a3aEols AdAre kg vdat %
AAAEE AAE Sl ey dEeE EAEES F
3le] o]Fofxior & Hlolct.

WA, 7F o] AdAelx o S 157k19] 293
oA HAEE YHEBEEE BAsi] B FHAZES] &
ole} Aol xxlol| HlgElet Friehe A9k MW 4
= 35t AR BlEel wet gEfRle S 9=
7} FAQEREEY] Fas IR} "ot

Fig. 32 ATy} Uy ojfelo] x9S o|&7 SHAE
Hlurste] UERH AR orlesr) Woldars ] 2%
27t ZA Aste] Zjjdo] Flsle As 1T 7 Utk
249 9L Y7]1L% 5°ColA] 89 Pa, -1°ColA] 146 Pa,
-5°Co A 163 Pa® o] 2o &l AARE 5°Col A 90 Pa,
-1°CollA 131 Pa, -5°CollA] 159 Paz} AuEH o8 {AFSHA
el o, o] S4X9] Axks 1-5%00 XIg df
APdo] o Foll Hlg) viEZ] B oiFTEo] WA 435
o Att= A WY 6~155° 9A¢ TS B53=
10mx36m =719 T8 A ® 5 ulEe] ikl o3|
Uehh= slo= skt

19 FAAYA TS 1dE 7EE 9 S S
wel FEE W], B AT dHelME 15 2H] 3
Hol| Z2HE St Aslalkd B2E 53 o7l 7Y F
o7 AZH9] AFHIE0] AHeR 31741 Rt 2o A
ZA EE =019 16% H9-9] =oldl AAF 65 BECIA
12\41;]]7} ?‘53)&54041:]_ o]7lo] 1/174] -sﬂ/HQE %"é‘iﬁ’c H=
Ago] F53hal e FHEIIEY 3 AR A
e siAle] @] AUlFeE 2 dhjAldT 9=t

Ao, F - Eelle FAAAC] Hix]Eo] Stk HujAlA

oLt Sl S A ST ol Tl FAAAE
FA7Y 712 2E9E F doH, Atdoxe AEa)
94%1 ?Jr"‘ﬁi o] JRoly HHel FelE THaE

= BAEE 73 Tk

‘“d ?ﬂﬂﬂb}ﬁi‘ﬂ 7% ‘, B, 544 1831 Algao
A EE HEEE A2, SAUE TRESE HES
Adigde] oi7|gE %_—%O} A7 712 =254 o)
22 *‘1410‘01 ﬂ]ﬂ"‘l‘ﬁﬂr ol gi77F AR fYEs 7]

= A & 7 A oz 4 3 A
FJE A7 } o] 437 rHExol wet
7%_3 o o3t Ao=ZA 7} FolA] WE=E A
3 37sES A

=

A=z ulof| 0IXl= ol oiet &8N A+ o1



¢ Measurement Calculation
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Fig 3. Pressure differences between stairway and atmosphere
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Fig 4. Pressure differences between stairway, lobby, corridor
and atmosphere
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Fig 5. Pressure differences with the opening condition of
natural smoke ventilator
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