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Study on the Application Possibility of Heating—cooling system with

Smoke ventilation duct to Standard Apartment

Chun JungGil™, Park JungHan’, Son WonTug"
Sahm Shin Engineers, INC, Sahm Shin Energy & Environment Institute

ABSTRACT:

Currently, most of the buildings have been the high-rise buildings and not only the damage

for people but also loose of property have been increased significantly. Furthermore, the

damage for residents in indoor is increased significantly, the law related to fire protection is

not established yet. We discussed safety of evacuation according to unitary system in

standard apartment. At a result, when installing the smoke ventilation system, the RSET has

been achieved and delay effect for reaching time of CO and smoke area has been obtained.
Key words: Unitary System(7}3-8 T ZFA2®) Standard Apartment Plan(¥E5F9 X%
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Fig. 1 Project Processor
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Table 1 Standard Apartment outline

e RC Structure
e flat slab construction

Construction

Area e 115.35m*(40py)

e (Ceiling height @ 2900mm
Height e Height : 2400mm
e plenum : 220mm

Direction e southeast

Fig. 2 Standard Apartment plan

2.2 Unitary system M3

A8 A4 ARE EYE MEE a4
G 7kl vam ) A oiE] AlAE e
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Table 2 Characteristics of Unitary System

H]
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ool

System Unitary System

e Heating—-Cooling/Ventilation Unit
Installed within Ceiling

Constitution | ® Supply duct

e Humidify air & Dry air Unit

e Qutdoor equipment

e Solution Disproportionate room
temperature due to the Vestibule
ventilation

Characteristics ® Condensation prevention by dry
dehumidification method

e Enlargement of Indoor space
utilization

e (Ceiling heights rise
e Maintenance of Dehumidification

Problem
rotor
e Qutdoor equipment space ensure
If comfortability is ensure after
Application compare ceiling space guarantee
Possibility with floor heating methods, it can

be applicable
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2) A% /e E dwsly], 9, 28 5 gold g Ay Al dafetd 5l o wE
3) AAA  AFE A7), AP T TA S &F S o Table 57 2t}
4) A AN 7 7 A, AAE] 5 Table 5 Pick-load & Cooling load
cAla 1
5 7Iet t AbEE e B 2, Al NAME Area |Ventilation| Cooling supply?
— 718 =b)7| (m') (m'/h) load(W) (m’/h)
|_| " [ 2718 2ui3| -
Family
_ 7.76 13.04 494 120
p . room
’%‘D’:zﬁﬁ Room?2 | 10.27 17.25 778 210
ﬁmg,,,:j E Roomd | 10.06 | 16.90 494 190
- i Living
21.33 35.83 2,112 620
jn room
7‘ ‘ Kitchen| 18.12 30.44 807 170
Hallway| 12.42 20.87 360 70
Fig. 3 Unitary System Rooml | 20.75 34.86 824 190
Total | 100.71 169.19 5,869 1,570
2.3 Unitary system2 EZ=FHole HE MA
ME A9e oz FepALt Al AEE A HE AeAAd HAEE oS Fig. 43 2t
e =5 27 2 Ay IdEdxde us

Table 3 Outdoor & Indoor Temperature terms

T

Summer Winter B
SEASON
(C DB) | (T WB) | (T DB) | (% RH)
Outdoor 31.2 255 -11.3 63
Indoor 26 50 20 40

Table 4 Indoor load terms

Human-body load liohti ] .
ighting | equipmen
NAME J'sensible  Latent load(W) | load(W)
heat(W) heat(W)
Room 53 114 5 5.3
Room 24| 53 114 5 -
Living ) ) )
46 33 8 18 Fig. 4 Heating—Cooling duct Plan
room
Hallway 46 33 5 - . g o ) ”
EFET T HE 9 22X YIYE AF
Kitchen | 47 64 4 12.8 - TT*’“_ g HE S 9=+ =
spste] A g8ttt
3 AHFE oA HFEAVIE, AEUFTE 1A Q .
=—F (53 =1z R =)
Al 2001-118% 4 v Co- AT (Q H-3}, Cp Hg, AT 1)

- 470 -



24 HetMul 8%
FEFY A AQHu AA g Fe] 5
SAY R ugESRe A A

2k

b gtoh A A A
2,
Table 6 Smoke ventilation System discussion
Smoke
NAME Ar?a Sul?ply ventilation | Discussion
(m") (m'/h) .
(m'/h)
Family
room 7.76 120 465.6(b) (a)=()
Room?2 10.27 210 616.2(c) (a)=(c)
Room4 10.06 190 603.6(d) (a)>(d)
Living .
room 21.33 620 1,279.8(e) (a)=(e)
Kitchen| 18.12 170 1,087.2(f) (a)=(f)
Hallway| 12.42 70 - -
Rooml | 20.75 190 1,245(g) (a)=(g)
Total 100.71 1,570(a) — —
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Table 77 Zth.
Table 7 Simulation Outline

Simulation Outline program
Evacuation RSET(Required safe | Simulex,
Simulation egress time) V 2.0
Fire ASET(Available safe FDS,
Simulation egress time) V 5.0

5) Alddn]e] shAjtAd 7] E(NFSC 501), A=A
A LAl A2007-165

JuetAdAd 5SS RSETOZ ASETNS HRE

Fig. 5 Simulation Modeling
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6) I FR QA=A PRI 9ds FRSH7|7HA
2% Al7H(Required Safe Egress Time)
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<RSET® 67sec>
Fig. 6 Evacuation Simulation
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Fig. 7 Fire Simulation (normal)
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Fig. 8 Fire Simulation (smoke ventilation)
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Fig. 11 Sprinkler working by Temperature
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