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Predictive Evaluation of Outdoor Thermal Environment of Flat-type
Apartment Houses and Tower-type Apartment Houses in summer

Seon-Yeong Jeong, Seong-Hwan Yoon™
Department of Architecture Engineering, Pusan National University, Busan 609-735, Korea
*School of Architecture, Pusan National University, Busan 609-755, Korea

ABSTRACT : The purpose of this study is to analyze the characteristics of outdoor thermal
environment of flat-type apartment houses and tower-type apartment houses in summer by
numerical simulation. After inputting a building condition at CAD, we calculated the surface
temperature for two apartments by using the numerical simulation of a clear sky day in
summer in Seoul. The results indicated that the variation in Heat Island Potential(HIP) of
tow apartments were not only in the day but also in the night. According to form of

apartment the flat-type apartment houses appeared 1.3C more highly tower-type apartment
houses.

Key words: #43 o}t E(Flat-type apartment houses), 8733 o} 3} E(Tower-type apartment
houses), T2 A& # o] (Numerical simulation), <€ 2%+7 (Thermal environment),
& A7} 5 Al (Heat Island Potential)

.M 8 = Rz gtk
olgfgh Zhg-dl Al dE oA HA
A TAE} 7FEEEEA =AY a=A FobA Zhar JAINE A o gk Al WA
&3 olaBE IFWY TR AEWo IF e AH¥EA &, Ad9dE - A8 8523 4%
st o] =% WAool AAF FoEaL, I4F U 7 g digk oAl mek Fd] whsEE o
M grled 24w s w4 Awe Je  AA 9T dH@ALe ey 96 ud 4%
o) FW Ajnrt molA: Ad@del WAsy) A detel dAHojekal =AW 5A dE
AAAT Bo B9 ¢ duAdl Mw & Ha, 4F oluA Aok Bo] AZH oA

3 AR NEAA Y 284 AFaee A

AT St AFe = g7 7o) Wolx| | 2+ Agellds drle WAdSs wEeR, A5
ori= orjof Aol ZaHo] A ATA EA 9 ZAAA Y AGPAdATE dAddds T
AdSetal Azt 9s VxR E Mee A
* Corresponding author S BEHow sto], TEAe AFFERE T FUEd
Tel.: +82-51-510-2355; fax: +82-51-514-2230 §o}(1)oﬂ/\1 62% 5 A st FAFEH A
E-mail address: yoon@pusan.ac.kr G3E olES thdom oAFHY ¢ 84



= = 3 [ l_
Remote sensing 4\(2Dimension) ( Earth, Country Level
2. GlEEItwHel ML 7
_ 1Dimension Mellor-Yamada Model
B AP AE Fig. 13 o] AFE 9% . Heat Budgel \/
=P Model
B2 AmFee AAY WA CADR 4
o) = 41
v - -’ Outdoor of Bulding~Urban Block l—
220 Qeste] 9 ARG =AANE
e = = = R 2, 3)
< e T =2 F de s Perimeter of Buildin
Ab 7bEsA 2] o =3t 0] Hoyano : f Building
o] 29 I3l J=FHE o] 85 [Design Element of 3Dimension]
= . ~Building (Form, Arrangement, Facade, etc. > Scale of
Flg 20]] }‘1 E X] Q_I:], Z_?ﬁ“%gl ﬂ “'?“63 EH, J‘?“XH . ; d Predictive
-Land Coverage (Region, Surface Material) Objects
/\]- %]Z(ngy f,\—%, 7(] _;——fj_tﬁ_) %94 ZAL 75]'/‘3 3]—,1__’_ ~Tree (Quantity, Form, Arrangement) oot rfoct ol 4
- - ~Pagora, Verapd‘a “Baltomy, eat tiiect of qpace
w4 delee AA = d4xE ALkstdE A} A/ngm?:;g Elgment
o . 07 "0
42171 Psk=E Ao A gHeTsl A)1ZE o Oi j t § []fEffect of Heal Radiation
= _ = 3 ¥ Environment ¢f Heat
2 # }‘] Q Uﬂ MRTQJr I_HP(j )T']i‘i )1\_]_'3 %‘ 9] llj‘ - b,J Q A‘; O AccumulationfCpnsiderdti
) } B T T e of Material
A tg FAQ dFEE T 7 Uk

Fig. 1 Scale of Architectural Outd
and Predictive Method.

oor Space

\.

l :

Conversion of Equal Mash Data of Space Form

Information of Database about Material Texture
- Building : Number, Wall, Roof, Composition-type
- Tree : Tree, Type, Penetration Rate of Solar
- Ground : Building, Existence or Nonexistence of Tree...

Detailed Database of Material Type
(Data of Material Property)

Cloud Cover

4— Prepositor Disposal Part + Main Disposal Part g
( \
I 30-CAD l l Calculation of Heat Budget of Mash l
Drawing of Outdoor Form of Building . N Global
\. J Solar Radiation Direct Normal Radiation Solar
l of Heat Income Scattered Solar Radiation/ i Radiation
( ) Method
. . . Scattered Rat
Acquisition of Coordinates Information caered rate of Brunt
of 3Demensional space A - - ) Relative
tmosphere Radiation i¥ o
*Automatic Setting of Number of Building(Tree), Part, W P S?iltaryggpﬁsrinmy Humidity

Temperature

GL Convectional Heat:

Transmission

Sensible Heat
Convectional Heat Transmission

47.4

Method

Wind
Velocity

4

Room Temperature, of Jurge

[—

S

Convectional Heat Transmission of Indoor

Temperature Calculation
of all Surface

Calculation

J*

Of Long Wavelength Radiation

it Of Perimeter Object
Calculation of Long Wavelength Radiation Rate
MRT Distribution File of Weather Data

<

Expression of Calculation Result of 3D-CAD l

Fig. 2 Simple Graph of Predictive Evaluation Method.

- 878 -

HIP Result




3. FxAE8 oM
31 et dE =2

PG GHE oheEs A
A8 98 AAeT §AEL
0Fo= 3 F°9 Fi+ 2800

RN
[\

Table 1. Unite Plan and Site Plan
of Standard Model.

Flat-type APT. Tower-type APT.

Unit Plan
& | o roren roren = @-
=2 ==

Site Plan

Solar Radiation Rate : 0.3

| ]
l Surface of Roof Long Wavelength Radiation Rate : 0.9

Material Thickness Capacity Heat
Name (mm) specific Heat Conductivity
(KI/m°K) (W/MK)
Surface of - o oo o0
~ress ! !
Penthouse Slab CONC.
Inculating 110 25 0.034
Material
Surface of Fatien 30 1896 1600
Penthouse Wall -
CONC i35 1808 i.600
Plaster 9.5 904 1.500
Boara

Flat—-type Apartment Houses

A

GD—CAD MODED [N

Tower—type Apartment Houses }

Solar Radiation Rate : 0.3
Long Wavelength Radiation Rate : 0.9

Surface of Wall ]

Material Thickness Capacity Heat
Name (mim) speciiic Heat Conauctivity
(KI/mPK) (W/MK)
CONC. 180 1896 1.600
Inculating Side Wall:65 25 0.034
Material Out Waii:65
Plaster 9.5 904 1.500
Board
Surface of ]
““[Window and door] __Vveranda Wall
" - Surface of ]
Window 3.00IW/mK] | veranda Slab
Door 2.50IW/mK] —_— Surface of ]
(Entrance) i L Ground

Fig. 3 Database of Material Type of Models(Data of Material Property).
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