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Abstract

The purpose of this study is to analyze and compare the life cycle cost of window glass with insulation film and
regular glass, to verify an economical window construction method. As an approach method, the thermal performance
data of each type of glass was measured using Window 6.3 and ECO2-OD Simulation Program, applied it to the case
building to calculate the air conditioning and heating maintenance costs and LCC, and compared the economic
feasibility. As a result, installing an additional insulation film prevents the solar heat penetration in the summer, so
it reduces the cooling cost, on the other hand, it increased heating cost in winter. From the life cycle cost perspective,
the effect of cooling cost reduction does not counterbalance the increase in heating cost and the additional cost from
film installation and repair; therefore, the installation of insulation film may not be a proper method.
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A Comparative Analysis of Life Cycle Cost on the Window Glass and the Insulation Film Coated Glass for Window
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Table 1. The descriptions of case building

Building detalil Description

Building location Suwon city

Structure type Reinforced concrete

Number of stories First basement, Three stories

Construction area 774.42m
Gross floor area 1997.83m*
Cooling and heating area 1421.58 m*
Window area compared to 20.45%

the outer wall area
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Table 2. The selected factors by glazing type on window 6.3

Type Library 1D Thickness (mm)
Clear Glass 13503 6
Low-E Coated Glass 13527 6
Clear Glass + Film 2753 5.7
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Table 3. Thermal performance by glazing type

Glazing Type U-Value SHGC VT
Case A B6CL+12A+6CL+Film 2.49 0.56 0.39
Case B 6CL+12A+6CL 254 0.70 0.78
Case C B6LowE+12A+6CL+Film 1.33 0.40 0.35
Case D B6LowE+12A+6CL 1.35 0.44 0.69
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Figure 1. Cooling & heating energy consumed per year (kWh/m")
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Table 4. Cycle time and rate of repair & substitution

Type Cycle Time Rate
(year) (%)
Repair 10 20
6CL+12A+6CL Substitution 30 100
Repair 10 20
BLOWET2AECL o ostitution 30 100

] ] Repair 0 0

Insulation Fim Substitution 10 100
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— Table 7. Life cycle cost (Won)

38,720
60,050
30,000
10,000

Type
6CL+12A+6CL
6LowE+12A+6CL

Time(year) Case A Case B Case C Case D

Material

Costs Initial 78,720 38,720 100050 60,050

Insulation Film

23,659 23,569 21,992 21,910

Labor Costs Film Installation

65,539 29,399 67,895 31,677

21,294 21,294 19,870 19,796
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