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Abstract
 This article refers to a study on the cost effectiveness in the 

selection and retrofit of glazing systems for buildings under 

standard meteorological data of Bangkok. By using DOE 2.1E 

simulation program, the life cycle cost analysis and the result 

from the prediction in building electrical consumption are used in 

this study. The typical building with clear glazing window was 

used as a baseline case. Then the study was done to see how 

much the cost effectiveness that the building owner would get if 

they changed the type of glazing from the baseline case. The 

electrical consumption predicted by the DOE 2.1E was verified by 

directly compared to the real electrical consumption from the 

audit data. The effect on the size of glazing window was also 

studied. The study shows that the cases of using film applied to 

the clear glass and changing from clear glazing to single tinted 

glass, single reflective glass and double glass with outer pane as 

tinted and reflective glass are cost effective and give a short 

payback period. However, the change to double clear glass is not 

an appropriate choice and gives payback period longer than 10 

years. For the effect of window size, the changes of the size of 

the glazing window give the same trend as found in the previous 

case but having a longer payback period. In case of the existing 

building, the retrofit by using film applied to the existing clear 

glass window and changing the existing clear glass window to the 

single reflective glass window are found to be the most cost 

effective compared to the other options for this study. 
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4.  life cycle cost
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Electrical consumption : Engineering Building 4
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GLASS TYPE 
Shading

Coefficient, SC 
U ( KmW 2 )

Clear 0.960 5.83 

Clear+film 0.497 6.23 

Tinted 0.680 6.21 

Single reflective 0.360 5.23 

Double clear 0.820 3.18 

Double tinted 0.450 3.31 

Double reflective 0.270 2.96 

Double Low-E 0.440 1.95 
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Glass selection 

Baseline New glass 

Incremental

investment

(Baht)

Electricity

saving

(kWh/year)

Payback

period

(years)

Clear Clear + film 626,970 414,742 4.51 

Clear Tinted 417,980 248,380 0.39 

Clear Single 

reflective

2,507,880 539,638 1.08 

Clear Double 

clear

18,643,940 100,053 +10.0  

Clear Double 

tinted

20,811,840 450,196 3.04 

Clear Double 

reflective

24,280,480 622,003 2.81 

Clear Double 

Low - E 

26,881,960 450,396 5.02 
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 1 

Glass selection 

Baseline New glass 

Incremental

investment

(Baht)

Electricity

saving

(kWh/year)

Payback

period

(years)

Clear Clear + film 1,300,740 634,327 6.71 

Clear Tinted 867,810 361,510 0.58 

Clear Single 

reflective

5,202,960 850,507 1.48 

Clear Double 

clear

9,105,200 136,472 +10.0  

Clear Double 

tinted

11,273,080 692,805 4.38 

Clear Double 

reflective

14,741,720 996,477 3.85 

Clear Double 

Low - E 

17,343,200 687,007 7.60 
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Glass retrofit 

Baseline New glass 

Investment

to retrofit 

(Baht)

Electricity

saving

(kWh/year)

Payback

period

(years)

Clear Clear + film 626,970 414,742 4.51 

Clear Tinted 5,015,760 248,380 5.42 

Clear Single 

reflective

7,105,680 539,638 3.28 

Clear Double 

clear

8,986,560 100,053 +10.0  

Clear Double 

tinted

10,031,520 450,196 6.18 

Clear Double 

reflective

11,703,440 622,003 4.95 

Clear Double 

Low - E 

12,957,400 450,396 8.73 
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 1 

Glass retrofit 

Baseline New glass 

Investment

to retrofit 

(Baht)

Electricity

saving

(kWh/year)

Payback

period

(years)

Clear Clear + film 1,300,740 634,327 6.71 

Clear Tinted 10,405,920 361,510 8.92   

Clear Single 

reflective

14,741,720 850,507 4.62 

Clear Double 

clear

18,643,940 136,472 +10.0  

Clear Double 

tinted

20,811,840 692,805 9.42 

Clear Double 

reflective

24,280,480 996,477 6.99   

Clear Double 

Low - E 

26,881,960 687,007 +10.0  
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