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ABSTRACT: One of the most important functions of a building is to provide thermally com-
fortable indoor environmental conditions for the occupants. Therefore, a great deal of energy
is consumed for heating and cooling to satisfy those thermal requirements. In order to provide
thermal comfort with minimum heating and cooling energy consumption, optimal design of
building affecting indoor climate is required. This study used the TRNSYS for modeling and
simulation of the energy flows of residential building types, and examined the energy efficient
measures to reduce the thermal loads. The residential building types are classified into the
detached house, apartment house and high-rise residential complex. The results of the simu-
lation show that the heating energy consumption in the detached house is especially high,
whereas the cooling load is an important determinant in the apartment house and high-rise
residential complex. The measures examined are the insulation thickness, various types of
glazing, infiltration, natural and controlled ventilation, solar shading, orientation and etc. Com-—
parative evaluations and sensitivity analyses revealed the effects of these variables and iden-
tified their energy efficient building design strategies.

Key words: Residential building types(FA++3), Energy consumption(|\A] A 8}3¥), Thermal
comfort( A A), Sensitivity analysis(VZ=EA])
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Table 2 Prototype of residential buildings

Type Plan of simulation model
=
4
Detached o /IR
house .
(Horizontal oo §
rectangular e HSE
type)
Floor area : 110 m®
o ws N
B &
Apartment v
house [
(Hall type) ] o |
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High-~rise
residential
complex
(Square type)
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Table 3 Input conditions of TRNSYS simu-

lation
Parameters Input data
Location Seoul

Simulati Orientation South

imulation

model Air- Detached house : 86.06

conditioning| Apartment house : 93.46
area (m") \High-rise residential : 87.2
Weather data Seoul (SAREK 1990)
Air exchange
rate 05ACH

Occupants Sensible 65(75) W/person
(4 persons) | Latent 55(95 W/person
Occupants

schedule

Lights

Lights

schedule

0 —
% Y4 LA 25

Appliance ) gl 20(23) W/m®
equipment

Activity 1SO 7730 Seated (eating)
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Fig. 1 Annual cooling & heating loads (unit:
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Table 4 Needs for heating & cooling by Build-
ing Bio-Climate Chart

Period —!
Type Need for Need for
cooling (%) | heating (%)
Detached house 34.61 44.17
Apartment house 59.72 23.03
High~rise complex 65.25 14.60
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Fig. 2 Comparison of heating loads by vary-
ing insulation thickness of outer wall.
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Fig. 3 Comparison of loads with different glaz—
ing types (unit: kcal/m®: year).
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Fig. 5 Balance point temperatures of detached house and apartment house.
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Table 5 Environmental controls on different residential building types

Residential Strategies Simulation results
type
Insulation Optimum insulation thickness: 50~70 mm
Detached Glazin Application of Low-e glazin
house g L . -

Ventilation + HRV | Heating energy saving: 34%

Balcony Balcony with chassis: heating energy saving (10,000 kcal/m?- year)
Apartment Glazin In case apply buffer zone's external glazing by double glazing, more
house & than 5C synergy appeared winter more than when use single glazing.

Natural ventilation| Possible periods of natural ventilation: 42.56.%

Balcony Nonexistence: cooling loads increasing (24.16%)
High-rise Orientation In Fase .west side need for suln break and it is profitable in energy
complex saving side that apply flat type’s plane than tower type.

Natural Possible periods of natural ventilation: 36.23%

ventilation+ERV | Cooling energy saving (using ERV): 5.16%
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