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Abstract

The goal of this study is to retrofit the windows of residential buildings and to activate the green
remodeling by verifying energy saving and indoor thermal environment. As a result of analysis
of the energy saving effect of 458 units window retrofits, it was possible to reduce the energy
requirement by 48.20% ~ 54.97%. According to the improvement on indoor environment, it was
possible to operate by reducing heating temperature and supply time. The actual gas
consumption of the heating period was reduced by 25% compared with that of the window
retarder to save 28,968 thousand won of heating energy cost. Resident’s satisfaction surveys
were conducted one year after window retrofit. More than 80% of the respondents answered that
they satisfied the improvement on window performance, indoor thermal environment and
indoor sound environment. As a result, we verified the energy saving effect and the improvement
on the indoor environment through window retrofits.

Keywords: %3 2] E 2 1] E(Window retrofit), 1% 2] 2@ 3 (Green remodeling), A 2373
(Indoor thermal environment), | 2]’ 2F(Energy conservation)
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Table 1 Building overview and specification

Item Detail
Floor area 20,453.98 m* / B3 ~ 13F / 458 Units
Classification Dormitory
Structure type Reinforced concrete
Window Glazing: 5 mm Clear + 6 mm Air + 5 mm Clear / Frame: Aluminum sliding
Wall Concrete + 50 mm Insulation + Dryvit
Completion date 1999. 03. 13
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Fig. 1 Concept of retrofit window
Table 2 Improved performance through window retrofit
Performance Before After
) Thermal transmittance (W/m’K) 4.0 1.64
Winter L )

Air tightness low High

Summer SHGC 0.5 0.1~0.4

4 ZAEL]n] A Agle] TR nEy] 2435} Ve A, Sh=AArEd Y, 2015.12, pp.9-14.
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Fig. 2 ECO2-APT (left), Types for simulation (right)

Table 3 Simulation setting conditions5®

Item Value Note
Set temperature 20°C
Ventilation rate 0.5/h Natural ventilation
Floor area (unit) 16.2 m? 27mx6m
Floor height 2.8m Ceiling height 2.4 m
Window area 3.60 m* Sliding window
Window thermal transmittance Existing : 4.0 W/m’K Retrofit: 1.64 W/m’K
Wall area / Thermal transmittance 3.96 m* 0.58 W/m’K Dryvit insulation
Shade (horizontal) H:0.5mV:2.08 m :[
Shade (vertical) H:0.5mV:2.80 m :
Wall area (corridor) 536 m* No heat loss from corridor
Door 220 m’ No heat loss from door
Boiler efficiency 80% Absorption chillerheater
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Table 4 Results of heating energy simulation by type

Type Type-A Type-B Type-C
Orientation South North South  Northwest Southwest Northeast Southeast
Unit Area (m?) 16.2 16.2 21.6 15.6 15.6 15.6 15.6
Unit 120 110 48 36 54 36 54

Before (kWh/m®)  89.60 93.16 105.23 137.22 127.17 136.86 128.52
Heating energy ~ After (kWh/m?) 49.25 50.07 53.77 66.14 62.83 66.53 62.57
Reduction (%) 54.97 53.75 51.10 48.20 49.41 48.61 48.69

Heating energy Before 15673 14,938 9,817 6,934 9,639 6,916 9,741

cost After 8,615 8,029 5,016 3,342 4,763 3,362 4,743

(1,000 KRW) Reduction 7,058 6,909 4,800 3,592 4,876 3,554 4,998
Total cost reduction (1,000 KRW) 35,788
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Table 5 Gas consumption before and after retrofit

Gas consumption / cost NOV DEC JAN FEB MAR APR TOTAL
20132014 Gas consumption (m*) 14,354 23,083 23,696 21,953 14,341 5,136 102,563
Cost (1,000 won) 14,428 23,212 25,115 22,264 14,831 5,339 105,189

Gas consumption (m’) 10,702 18,997 17,422 14,877 12,408 3,277 77,683
Cost (1,000 won) 11,097 19,674 17,040 14,508 10,982 2,920 76,221

2014-2015
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