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ABSTRACT
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A recent trend shows that more buildings are being constructed as mixed-use (residential and commercial) properties for
efficient land use. This has led to an increased frequency in the occurrence of fires and the associated potential risks. In
particular, in case of high-rise apartments, at least one of the elevators in each building is installed for evacuation purposes
separately from the emergency elevator; therefore, for a combined ancillary room and emergency elevator platform situation,
the structure is inevitably in series with the evacuation elevator platform. Thus, a proposal for a new type of ventilation
zone based on existing national fire safety codes is required to achieve smoke control performance. To this end, the air
egress velocity and differential pressure of each ventilation zone are checked using the "CONTAM" software; further, an
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alternative is proposed to secure smoke control performance for series structures.

Keywords : CONTAM, Serial structure, Air egress velocity, Differential pressure
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Figure 1. Serial structure and parallel structure.
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Figure 2. Structure of emergency and evacuation elevator.

<= Adkeke Zlo] ZAolt) olH 3 HAE FAstr] flsl
A& TNFSC 501A; 0 AA= ] e 2, s, At
2| 9] Aol FrEojof g,

'NFSC 501A; ASZAATHE] dA)oll =" A
e At 2 O BEAS FAO A, BEATS &
o2 A4, AT GdEAA, uaAgs}r) s GE

A F SUE whetol vk 1y 385743717t

Y
O{Nimﬁém-ﬂ

of Audele] 727} B AS A8 AATF 0] gl
Aol YL AF7AA 2§ e Faxol7] wEol
&3] 289 HAY oo} 4% Frel 2Fo] oS

a3t

Figure 2014 B mish o] w4577 5442 %
S AL E 5 AL MG A A YR, AT EY
B, 577) 2UE, A5 502 FARE v, fdes
B7) 577 FALe $77) Be Y 42 8 A9
o) 718 918 Fo] Fainte] EAlsA ek wheby 2t
Zho] Aol ol o] Aqtvl WAFLS BHlsta, AiAul7}
A0 JFERE A0 AP o A9, PAFE

o

2.3 RIGHH| AISHO T2 I2CONTAM)
CONTAM NIST/} et AU 2714 87184 A%
ZRIROE )R 55, 4 9 AR AR 483}

AL of rr @
N

H

Ld=d 9 oleE AT ¢ 3= ZEIFIL
g Ee Al

Pz 3 vi7ef 2

o
£
Y
il
=
e
o
o
o
122
r
e
o)
off

718719 FEE ASsh=l F8stH AraE A ="
AAE B4E flsted s ARSHL itk & AT
+ CONTAM W 3.2.0.2 % CONTAM RV 3.0 AF-8-3H3ith

3. Al=gflojMe] gt 4 U

3.1 Mgt =

£ Qo] AgEold e Ast 25~ A4 RFoE
FEE FYRY AFBoH, FEFYL 1051E T4
ol Q3 2 59 34T EFolth. SHRIIAT R&23 2
Wl wgeery) $4Ae Aests Txolm, o7l
AP PR 3 F§5747] $4H0] F/HE 4N ¥
e i

=

3} 130l A3
EoldE sy s =2 - 2o

) AS D AUEAE, $47] ELEY FEEANE
EEYGA T AT 9 RS AAdN AP &
(o138}t 71¥)S =gtk

2) FAT E BSFF G A TSV S A 85k
THES AT 37 TEHE ATEFE F g

3) HE9| 25& 0.18%, FHA5E 0641598 28310}

4) A5 AHF FE T SUELS ASHEsE
o2 A Aol W o] s

Fire Sci. Eng., Vol. 33, No. 6, 2019



56 Ao - ABZ - AR - FIW - SIF
AL U T=
[ == H
_’_’J’ Eacumion B 3 ’L’
[ = H
|1 R | — L
[ :] wdcuation E/L Stalipn e ol
[ X Hall
R
{ » -
=F s =R BN ==
Figure 3. Configuration and specifications of the experimental model.
|
Elb ° =
Y ° b l
= Zo " LE ®
Apartment
Figure 4. Apartment and Bl and fan room modeling.
5) AFEAF I =AY FIH = 29 A Al Al Qr=Q+q (©)
oa Apte fFrAStER 7 27]e S o wet H-8s) A7 @ : FUFTHm/s) 4 1 FABANEH (),
™, Al3=2tQ H(Trial and Error)oll 23l R-ggict. q: BEFmd/s), @ : BIVEHms),
6) S IAT F&a D vlyE5) SR I 5 BEERAR), v WAES /), b 20F
AAFHE 7|ESE HFHAS 25 ~20%), LEFHQI ol3} 1, 205 x4 2
~32%) YEE Zdsten, ddgeidr] 44 A 9) IS FRlsr] AZE A2 A4k 2
3 2% ~2% shte YE AAUHE THI - RN e B
7) AQdue] 22 Zhzkel AldTe B w87 F=Px4, 110
37T A7) 7ol T Asdhe Ao R N = Xx189, X = 582 P 4)
=g AZIA, £ (), P FEHWIm?), 4 2 WBRE WA ((m?)
8) AlATH AAADL A1)~ A3)% 2
- FAZGIEE]D) ¢ @=o08mxAx P, 32 SRt R AEH0KA 4= %
PE 50 radg 1) Figure 4= 3 A4 2 Al B oS dEstr] 28l +
CRET L g= k(S V) - Q 2) sFge] 7= A8} 159] Fan roome 2@ H 3+ Aot}
- BT HCEAEE 2 EAE Y =) Table 12 AAHHI} 7hsH = 739 AT Ast
=8k 233 =2 A, 4334 A6s, 2019



CONTAME o] &3+ 218g

Table 1. Airflow Calculation and Simulation Input Value

B 7o A Tl B3 A 57

Smoke leakage Supply air
(confirmation between ventilation area and | (air egress velocity and differential pressure
Division non-ventilation area) of unopened floor)
Calculated value Input value Calculated value Input value

(m’/h) (m*/h ) (m’/h) (m*/h)

Emergency E/L low floor 15,186 15,186 23,388 24,000

A Emergency E/L high floor 8,509 8,509 14,400 15,000
B Evacuation E/L platform 8,665 8,665 16,400 17,000
Emergency E/L low floor 15,186 15,186 23,388 24,000

C Emergency E/L high floor 8,509 8,509 14,400 15,000
Evacuation E/L platform 8,665 8,665 16,400 17,000
Emergency E/L low floor 15,186 15,186 23,388 24,000

D Emergency E/L high floor 8,509 8,509 14,400 15,000
Evacuation E/L platform 250 250 1,200 1,200

A. Specific fire escape stairs & Emergency E/L platform comband smoke control system

C. Specific fire escape stairs & Emergency E/L platform and evacuation E/L platform simultaneous action (Door gap between

D. Specific fire escape stairss & Emergency E/L platform and evacuation E/L platform simultaneous action (No door gap between

B. Evacuation E/L platform smoke control system
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Table 2. Differential Pressure and Air Egress Velocity Result

HERD -7

Differential pressure

Air egress velocity at the door opening and differential
pressure of unopened floor

51 35
50 30
,E 49 E 5
s g
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% 45 % 0
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43 e e e R L I e e e e e e LN B B B S o s S s B B B e e e e s e
Bz 1F 3F 5F 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F B2z 1F 3F 5F 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F
Floor Floor
Air egress velocity
Classify Differential pressure (pa) Alr eg.ress Differential pressure of Etc.
velocity unopened foor
(m/s) (Pa)
B1 47.6 - 28.6 FAN Room
IF 47.2 - 31.2
7F 47.5 - 30.3
8F 49.8
10F 46.4 0.86 - Open
20F 47.5 1.0 - Open
32F 46.5 0.8 - Open
11F, 29F, 30F 45.5 - 28.5~30.6
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Table 3. Differential Pressure and Air Egress Velocity Result
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Differential pressure

Air egress velocity at the door opening and dfferential pessure of
unopened floor

46 45
as 40
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(=] (=}
39 10
38 5
g7 AL EEERERENERAERERNINENANERERERLRER o AANNNRNRRRN NRRNNRRNNURUNNNRNRNRNRRRNIN
B2 1F 3F 5F 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F B2 1F 3F SF 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F
Floor Floor
Air Egress velocity
Classity Differential pressure (Pa) Air egress Differential ppressure of ete.
velocity (m/s) unopened floor (Pa)
Bl 454 - 38.0 FAN Room
1F 41.1 - 37.5
7F 415 - 35.0
10F 432 0.6 - Open
20F 40.1 - 334
30F 40.0 - 32.9
32F 413 0.57 - Open
15F, 16F, 17F 40.1~42.0 32.5
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Table 4. Differential Pressure and Air Egress Velocity Result

HERD -7

Differential pessure

Air egress velocity at the door opening and differential pressure
of unopened floor

52 40
51 35
z 50 z 30
E 49 5 25
g 48 g 20
2 E
g 47 g 15
% a5 ‘E 10
a5 5
L L e e SIS e e oo s s s s s s B e s s s B [ e e e B B S s e s Bt e e B S LN B B s e e s e ey s |
B2 1F 3F SF 7F SF 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F B2 1F 3F SF 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F
Floor Floor
Differential Pressure Air Egress Velocity
Classify Fire Room and Emergency Platform (Pa) v (i;;tligﬁj ) Dl}iler;rrlltézl ;fjrw(r;a())f etc.
B1 49.0 - 29.6 FAN Room
1F 48.3 - 32.7
7F 50.8 - 31.2
10F 46.4 0.9 - Open
20F 48.5 0.7 - Open
32F 47.5 0.8 - Open
8F, 19F 48.2~48.5 28.5
31F 47 35.6
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e AT
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L}E]-LH a = 734 Alolo] EE 9 FAEANE e
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Table 5. Differential Pressure and Air Egress Velocity Result

29| A T BH AT 61

Differential pressure Air egress velocity at tz; jr?s;egs(ejnif;lfo:md differential pressure
85 s0
80
0 70
£ £
g i g 50
3 e
é 70 é “
a
65 20
10
110 T s s s s s A N N A N e} L e e ML B s o s By s B Bt B LI B s s s e e s e |
B2 1F 3F 5F 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F B2 1F 3F S5F 7F 9F 11F 13F 15F 17F 19F 21F 23F 25F 27F 29F 31F
Floor Floor
Differential pressure Air egress velocity
Classify | Fire room and emergency Emergency and Air egress velocity Differential pressure of Etc.
platform (Pa) evacuation doors (Pa) (m/s) unopened floor (Pa)
B1 72.1 17.2 - 77.6 FAN Room
IF 71.1 17.4 - 76.2
7F 73.6 15.8 - 81.6
8F 70.9 184 76.3
9F 83.6 6.0 76.1
10F 71.3 18.0 1.2 - Open
20F 71.9 174 1.4 - Open
32F 722 17.7 0.95 - Open
Table 6. Differential Pressure (Unit : Pa)
Classify Case 1 Case 2 Case 3 Case 4
Bl 47.6 45.4 49 72.1
1F 47.2 41.1 48.3 71.3
7F 47.5 41.5 50.8 73.6
8F 49.8 41.4 48.2 70.9
10F 46.4 43.2 46.4 71.3
20F 47.5 40.1 48.5 71.9
32F 46.5 413 47.5 72.2
54 =2 AE AQERE ZEshs 5 AL 455 Pa~498 Fa

BEFAAN AP el
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—%sz} E/\IOH 25
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Table 7. Air Egress Velocity & Differential Pressure of Unopened Floor

Case 1 Case 2 Case 3 Case 4
. Differential . Differential . Differential . Differential
Classify Alr cgTess pressure of Alr cgTess pressure of Alr CEress pressure of Alr cgTess pressure of
velocity unopened velocity unopened velocity unopened velocity unopened
(m/s) floor (Pa) (m/s) floor (Pa) (m/s) floor (Pa) (m/s) floor (Pa)
B1 28.6 29.6 77.6
1F 31.2 37.5 32.7 76.2
7F 30.3 31.2 76.9
8F 28.7 35.1 28.5 81.6
10F 0.86 1.26 0.95 1.26
11F 28.5 38.7 29.1 77
20F 1.0 334 0.7 1.4
21F 28.4 33.4 29 80.3
32F 0.8 0.57 0.77 0.88
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WZ0] 2QFS 28.7 Pa~33.5 PaR 40 Pa2] 70% °]/d9 A5k, Asbeatdadst 248 571999 45 5)
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Yl MiA, SdEadA e REAT 8857 3% References
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