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A Study on Simulation Methodology for Energy Consumption

of Complex Unit Apartment Housings

Min-Hwan Kim*, Hyun-Jin Nam , Dong-Ho Kim , In-Soo Yook
Integrated Simulation Unit, DASS Consultants Ltd., Seoul 143-834, Korea

ABSTRACT: The need for urban-scale energy simulation is increasing as the world is

aware of urgency to decrease CO. emission. As a bridge of building energy simulation and

that of urban, this paper presents a case study to examine the effect of changing resolution

of a model in case of complex apartment unit. Also it suggests a modeling strategy to

correct differences caused by simplification of the model and evaluate the extent of its use.
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Fig. 1 An air view of case apartment
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Table 1 Properties of materials used in
simulation
Thermal . Specific
. . Density
Materials conductivity (ke/m') heat
(W/m-C)| & (J/kg - C)
Gypsum board 0.210 910.0 1130.0
Expanded 0.034 28.0 1250.0
Polystyrene
Mortar 1.510 2000.0 790.0
Leveling Mortar 0.370 2000.0 790.0
Asphalt Single 0.111 1000.0 924.0
Habphan 0.187 600.0 1302.0
Glasswool 0.042 24.0 840.0
Concrete 1.400 2200.0 882.0
Copper 0.140 600.0 1210.0
Flooring 200.000 8900.0 418.0
Aerated 0.175 6000 | 1092.0
Concrete
Water 0.597 1000.0 1000.0
Double U-Value : 28 W/m'C
windows

Table 2 Casual gains input data

.. Weighting
Characteristic | Heat
Radiant | Convective
O t
COUPANES 1 og 4 0.2 0.8
(m*/person)
Lights
20 0.6 0.4
(W/m?)
Equipment
5 0.2 0.8
(W/m?)

A= ¥WAY 4 X+ Visual ESP-rolA A&
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Fig. 5 Heating energy consumption
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Table 3

pattern

Cooling energy consumption

Cooling Energy Consumption (1/29)

unit: KWhr
floor | house |[room

unit unit unit
represent  floor | 2699.1 | 2125 1717.95
)
totals 2514.7 1 1985.1 | 1629.29
1 5

(rep.—totals)/total | 7.33 7.04 5.44
s *100(%)

Table 4 Cooling energy consumption
pattern
Heating Energy Consumption (7/30)
unit:KWhr

floor | house|room
unit unit unit

represent  floor | 505.7 | 633.35 | 934.8

* 5

totals 725.8 | 834.39 | 1129.31
2

(rep.—totals)/total | -30.3 | —24.1 -17.2

s*100(%)




Table b5
modified floor unit model and room unit model

Differences in pattern between

cooling energy heating energy

pattern pattern

(rep.- | diff. (rep. - |diffx*
totals)/t | =1 00 | totals)/total | 1 0 O
otals (%) S (%)

modified | 0.0546 0.368 -0.172 -25.5

floorunit

room 0.0544 0

unit

-0.231 0
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