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Effect of the Balcony Space on Thermal Environment

and Heating/Cooling Load in an Apartment House

Jung-Min Seo, Doo-Sam Song'!, Sang-Ho Kim

ABSTRACT : The former studies for expanding a balcony space were tend to be focused on
only quantitative aspects. In this study, the characteristics of balcony space on thermal
environment in apartment house were analysed. First, the effect of the balcony space on thermal
environment of living space was analysed by field measurement. Second, the temperature
distribution of the bedroom and heating/cooling load with the balcony expansion were analysed by

numerical simulation.
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Fig. 1 House model for field study
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Table 1 Properties of materials of Wall

Az Con. Cap. ) Den.3 7
(kI/hmK] | [kJ/keK] | [kg/m’] | [mml]
Cement mortar 5.02 1 2000 80
Polystylenel 0.13 1.6 91 100
Sheet 0.38 1.51 750 3
Concrete 5.78 1 2200 150
Polystylene?2 0.16 1.6 750 20
Gypsum 0.63 1 2240 9.5
Glass wool 0.13 0.96 35 70
ohtwei
Ligntweight 0.46 0.84 450 | 50
Concrete
Wall board 2.63 1 1602 25
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Fig. 2 Layer of Ceiling, Floor, Wall

Table 2 Schedule for field study
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Fig. 4 View of field measurement

PMV #7192 98 A, Ar|FEs, A
%, MRT(mean radiant temperature)
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Fig. 5 Outdoor temperature fluctuation
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Fig. 7 Prediction of PMV (Room1)
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Table 3 Cases for TRNSYS simulation
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Table 4 Conditions for TRNSYS Simulation
Base Condition
Weather | ) garsl 30d E&71% dloldl
hvi 2 AL 12
Location | 95 A%, A% TAATA
Heating set q
point 200C, 40%
Cooling set| 5nq
point 26C, 60%
Seated at rest
Person Sensible Heat: 60 W
Latent Heat: 40 W
7 l)\l
Heat Gain Computer ;N %gVW%E
. . 2] /\1:
Lighting 71,\1: %g%;ﬁ
ventilation | 0.7 3/h(71 A2 7))

Table 5 Properties of window

FEEH dFE ) AEAT T
{W/mhC] (-] [mm]
BZ 2] 2.95 0777 | 2SNZTL2.
£3#
T ow—E) 1.76 0.579 |3/12.7/2.5
E5e
(low—F, Argon)| 143 0.596 |3/12.7/2.5

Fig. 8 Schedules for TRNSYS simulation
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Table 7 Conditions for CFD Simulation

CASE 1 CASE 2
Sise[nr] 4.1%3.8X2.4 | 4.1x5.5%2.4
Mesh[7]] 36X26x41 53x26%41

Solution Method

Steady State

Turbulence Model

standard k—e model

Differential scheme

Simple

Wall Boundary
Condition

No Slip

Table 8 Boundary condition for Simulation
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Table 6 Cases for CFD simulation

T & A
CASE 1 71&38 o
CASE 2 Y i (nlebasdy)
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CASEL | CASE2
HAH HAE[C]
&3 9.8 16.0(7}%)
A5 (F) 9.3 17.9014)
2 &3(Eh 8.3 14.2(7+4)
Lle=AB 1Ry 10.1 32.0(7t4)
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Fig. 11

(b) CASE 2 (&%)
Results of CFD simulation
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