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ABSTRACT: As an alternative approach to evaluate the unit heating load for apartment
houses, we newly developed and proposed unit building method. The new method, which cal-
culates the heating load of an apartment building as a whole, conceptually corresponds to in-
tegral analysis of building heat loss, while the existing unit apartment method to differential
analysis. Four typical building models of Korean-style apartment house and two dynamic load
calculation programs were selected to validate the present method under realistically imposed
conditions. Eight sets of unit heating load calculated respectively by unit building and unit
apartment methods showed excellent agreements regardless of building model and simulation
program. It is expected that the unit building method can take the place of the unit apartment
method due to fewer modeling assumptions as well as less computational efforts. Additional
calculations to investigate the effects of various parameters on unit heating load yield good
consistencies with known facts, and re-confirm the validity.
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Fig. 1 Representative locations of apartment in
a building.
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Fig. 2 Conceptional constitution of a building
in the unit building method.
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Fig. 3 Model apartment buildings considered
in the present study.

Table 1 Specification of the present model buildings

puing_| Arongement | M of | Bowiners | ot T eaing v
I In-line 4 2 8 449
I In-line 15 2 30 55.9
it In-line 15 4 60 84.7
v In-line 25 4 100 133.0
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Fig. 4 Plans of individual apartments corresponding to four model buildings.
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Fig. 5 Details of composite floors and walls (Unit: mm).
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Table 2 Thermophysical properties of wall materials and window

L Thermal conductivity Specific heat Densi

Material [W/mK)] [k)/(kg "K)] [ke/m’]
Gypsum board 0.21 113 910
Expanded polystyrene 0.034 1.25 28
Concrete 1.62 0.79 2400
Autoclave lightweight concrete 0.17 1.09 600
Mortar 151 0.79 2000
Leveling mortar 0.37 0.79 2000
Double windows Overall heat transfer coefficient : 3.0 [W/(m"*K)]
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‘Table 3 Comparison of unit heating load be-

tween UAM and UBM [W/m’]

) Model building
1 0| m |
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Table 4 Unit heating loads in representative
cities in Korea

City Chuncheon | Seoul | Daegu | Busan

Unit heating
load [W/m’] 57.14 51.65 | 47.89 | 43.99
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Fig. 9 Effect of indoor temperature on unit
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