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ABSTRACT

Recently, evacuation safety of building resident become the major concern, as the building has been
higher and more complicated. Required evacuation time using stairway is longer in high-rise build-
ings, moreover it is impossible for the disabled to evacuate by using stairway. For this reason the
study on the effectiveness of using elevator for evacuation is progressing. This study shows the flow
coefficient of hoistway when elevator is moving. The results of this study can be used for the study
of elevator piston effect as basic data. Experiments were performed in 5 different hoistways at 3-story
and 2-story buildings. According to the result of flow coefficient experiments, average flow coeffi-
cient is 0.954. Considering the 4o to guarantee 99.99 % reliance, it is 0.86. This result is 3.6 % bigger
than 0.83 that Klote and Tamura suggested. It represents that the maximum critical pressure is
decreased about 7 % on the same condition of elevator and elevator shaft. When the smoke control
performance of high-rise building is evaluated, the result is significant economically by applying a
more realistic and less value of elevator piston effect.

Key words: Elevator evacuation, Piston effect, Smoke control, Flow coefficient

1 M

5}

= ol

45

Zj%,] oT E]'

gHlolE 7} a1

=
S
ol

=

K
&

4

O 3]
R

rh

Ble] Aejulolei7} 2

2 sl ¥k A

E-mail: khj4513@hanmail.net

oUF 3% e o5 A 2E
=, Aulole] Aol Bwz, o

1=, =
AREEESE

= U, —15 LH

e Aol £
el $7=e} 7}
o)&) ke wr
& deolMe vE a3k 3 A A
A7NE AE *J—‘T’—i Avpsle A

gtz el e o]

&

ol
=

7= 8910 =

O
ikex]
=4

o > rlr >
ruﬂi o B
= L H«



44 Asls

3 A%He A7 g hdle] Waskth T Al
JANZQ) ZwolA el Slderd B ¢17) gk

Ay
o)
- 9

3 AT T3] Z7] @AIQl AA otk e Ag-
19961 WM& o3l A AZoM e FE U A

2ol eaol o) F 54T S47 Aole] qrelu
o 23 Ago] SR, 1 AT AEEA)
% ghe Assigon? o

2ulolele} 5742 Alole] FRAFE Has £}

o
)
Eg
ol Z
N o
4+ T
1113: oX,
ot off
o,
o
249
2
&

[

i

Fotl

KN
o
Ho

o

ge) 2AA 9 A9Ae Age) gErEd wel 2
QEed ok 44 EBEs ¥ gEREs 7
e 4 ok £AMEREEE AulolE L) o
@ A3 Rl WAlsln S QrEREe 7a
&o) QrEugEel WAE G3e W A8k g
4rxs YA LA YAHE YT A%
qol M 53 EE AR /FEES HE
H oleld REES AN A ArIEe] TE

)

olel 3% A=g WFew Aoy 23 Al
Ashe Y2 2] Aol oA A s
sto] AT g S Fstol Aoy Jhst
A2 W Aolo] FATE Ao o] AAgk
A AR AA Al FiE @] o
Y& A skt &8skt gt

T
=

2 dlo ofy Ho
B

)
N

g
tlo

o= =

LI - —_

21 48 59 % 4d

dejulole] F2E Z

FIFE A= FaAA
22 deuloly &=, AN WE, Sz 1A,
Sz Aoy Atele] AT SOl it
< deloly £, FARA BH, 4= e 7
Aee] 7z dejulole] Abgel os A== W
ol FFATE] A deulolH AR JAEE 4

SF B A 2 )5 =X, H26H AL, 20124

Klote2} Tamuras 729} dzwo]E] Alole] &
3led 12% AEe] 2the] Az

E7F 33t ARZECAN A¥E FYsidint. o
S ot 2019 daHolgrt Al S5l
o oA FE 0832 AABIHTHA

SIARE, o] AL 20)9] dHolEE FAld 23
ste] D] k= 1] deulolEl7t sk A
I FARE 232 YEhEE A 23 Ao AF e
125 715 1 oA o] Folx] Ad A gk ¢
TFAle] zHESH o]H o]fE deHolE FEATE
AR Y8 S AA AEA FaYste] H et
sz e} deluo|EALe| o] {EAIFE A st ol
B Age] Bt} g g3s 1 572 109
dalwlolE 717t EA3h= el 7P FA 2]
u29 1 572 1 Aol s g f3AS A
HE FYstd AxE AHgstaat gl

Ao H2g duolEHE 4= F4
sle] dejwoly & 9 AN NFREE =1
ZuolHE T w dziwlo]y AF 2 31| 9+
g3} £25 o 22 oz 43

(1) ASAE dguloly M9 (1shaft lcar)

(2 A5 dewoly = 4% & 7|AA D5 (1A
A UE Uy

(3 dulHlele] H3l5ol HA

@) AULEA SFES Aoy 3 $HAE
off AX

(5) A=l H4

(6) Azl Hst

(7) ey 4

(8) Aulk=EA o4y
o] x|

9) FFZlA FH3lE7HA] Aoy 3

(10) H3lEolA HSS7HA delwolE 23

1) 4= 2%, 747 =%, lobby - AEL]F

F
o
2
73

N

4F7A Aulely &3
A AeluolE] £l
o A7

42 dejwlolE 4R SdE

N
(Lo of o

Bellole) £ A 24 Azl Aulole §- 5
¥ gl gt Aeulols FE L $YE9| A
2 7z Yoleg B8] F+E HSA &
2ol Al 2 TxdlolEE AE 293 dejuoly



depulold <

Table 1. Elevator Specification for the Flow Coefficient Tests

7o) FAG el B A AT 45

Description EL.1 EL.2 EL.3 EL.4 EL.5
1 shaft 1 shaft 1 shaft 1 shaft 1 shaft
Shaft Type 1car 1car 1ca 1ca 1ca
. 900 kg, 1,000 kg, 1,000 kg, 1,350 kg,
Reted Capacity 13 persons 900kg, 13 persons 15 persons 15 persons 20 persons
Rated Velocity 1m/s 1m/s 1m/s 1m/s 0.75m/s
Door T 2 door center 2 door center 2 door center 2 door center 2 door center
ype operate operate operate operate operate
Floor Number B1F~2F B1F~-2F 1F~-3F 1F~3F 1F~3F
Elevator Use Disabled Disabled Disabled Disabled Disabled
Manufacturer Sinsung Sinsung Sinsung Sinsung Taewha
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Figure 1. Pressure change a the bottom of EL.1.
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Figure 2. Pressure change on the top of EL.1.
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Figure 3. Pressure change at the bottom of EL.2.
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Figure 4. Pressure change on the top of EL.2.

o] F AoZ APgEAN, 7|2A FEAEATE EX
SIEE YEHFZ-L o dErt 22 7he YERA T

EL. 19] &=+ 048 m/se|H, dzjwlolE 7 &3
% dEwlely 7} s Abele] Ao W52 Figure
1] veld ZXH S 23 5 04Pao] LA,
Aol Ao gHEWES Figure 20 Yebt AAY &
74 L3 5 04Pa] AU 2H=EE EL. 194
o] -3 Hu g ZolE 0.8Pao] LASIATH

EL. 29] &= 05m/so|H, dajuolg 1) £
Z dejuole] 7} 3 Atele] Hul HHF2 Figure
3ol Uehd RAAY 517 23 F 05Pac] LA,
Fio] Ao gHEHES Figure 40 YEbt AAY &
3 = 04Pae] WAL 2HEE EL. 2004
28] Z 4 el 09P] A
EL. 39 &=+ 042m/sol™, deulolE s 23

oy o

Lo

EL.3(Bottom)

101250,55
101250,50
101250,45
101250,40
& 10125055
£101250.30
£101250.25
& 101250,20
101250, 15
101250, 10
101250,05

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time(s)

Figure 5. Pressure change at the bottom of EL.3.
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Figure 6. Pressure change on the top of EL.3.
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Figure 7. Pressure change at the bottom of EL.4.
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Figure 8. Pressure change on the top of EL.4
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Figure 9. Pressure change at the bottom of EL.5
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Figure 10. Pressure change on the top of EL.5
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Table 2. Results of Flow Coefficient by Fidd Test

Description EL1|EL2|EL3|EL4 | ELS

Pressure
Difference (P | °8 |09 |06 |06 |04
Air Density

(kg/m?) 1.156 | 1.156 | 1.156 | 1.156 | 1.156

Velocity (m/s) | 048 |05 |042 |043 |035

Blevator Section |\ o0 | 4 387 | 5,062 | 5.062 | 3.06

Area (m?)
Flow Area (m? |1.872|1.872 (216 |216 |14
Flow Coefficient | 0.956 | 0.939 | 0.966 | 0.989 | 0.919
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