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Abstract

The purpose of this research is to evaluate the effect of insulation on electric energy consumption in air
conditioning and the cost-effectiveness of using insulation in the detached houses. A model of Base Case house
was simulated in eQuest 3.65, a building energy simulation program, to calculate the baseline energy under the
Bangkok meteorological data year 1998-2002 generated in Typical Meteorological Year (TMY) format. The Base
Case was a single-detached house contained information on various factors affecting the use of electrical energy
in air conditioning. This research constructed and simulated the Base Case model and compared the simulated
results with the electric consumption collected from a real house. It was found that the electric consumption in
the Base Case averagely differences from the real house by 10.2 %. Therefore, the Base Case model can
represent the energy consumption of the house. Then, the fiberglass insulation of 75 and 150 mm thickness
were input into the Base Case model facing North, South, East and West. The results showed that insulation can

reduce electrical energy in air conditioning by 19.08-38.8% compared to the non-insulated Base Case. The south
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facing house with insulated ceiling showed highest electric energy reduction. The 75 mm insulation installed over
the original ceiling without additional frame investment gave the fastest payback of 0.9 years. Wall insulation
needed frames and finishing boards can pay off at 5 years by installing insulation with a 75 mm thickness on the

exterior wall of the house facing south.

Keywords: Building Energy Simulation, Cooling Load, Heat Resistance, Energy Consumption,

Payback Period
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Wan  wasmwsInfiaas 'S'%nm"?il,ﬁﬂmszgaqﬂ aMUNANBINANL®AN N192NITNNANN
1B lwn1svinana 1iugegn
i
(kWh) Sufi an nszihzuig nsetheilen kW
(°c) (°c)

ue. 2244.5 18 21.00 29.4 25.6 11.7
nw. 2218.9 15 21.00 28.9 24.4 11.3
fa. 3190.4 20 21.00 31.1 25.0 141
L. 3440.7 4 21.00 32.8 27.2 15.0
We. 3310.1 13 21.00 32.2 26.7 14.4
Qo 3341.1 1 21.00 30.6 27.8 14.2
ne. 2907.1 9 21.00 30.6 26.7 13.0
qe. 2581.8 21 21.00 28.3 26.7 13.4
ne. 2615.4 17 21.00 30.0 24.4 12.2
ae. 3065.3 21 21.00 31.7 26.1 13.0
We. 2333.4 3 21.00 30.0 25.6 11.7
56. 1782.9 3 21.00 31.1 244 12.5

a
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4. HANNTIVY
4.1 HAN1TINADIAINAIN NN
gﬂﬁ' 6 LEAINAN1TINaRIAINaIw I AGall (Annual Electric Consumption) LazA1ANNFBINNT
"lwﬂﬁgaq@maaﬂ (Annual Electric Demand) Lam:muﬁlﬂumsﬂfummmlaaﬁ’mmﬁmnizﬁgmua:ﬂmtﬁmﬁﬁﬂ
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= AU : : Al Aunw
(A3.8.)  (Unias.a) (un) wwil)  (@wmwmAl) @
N3ti31% (Base Case) - - - 34,295.63 - -
AWIRAUT 75 mm WHIN1BBEN 182.78 487 89,105.25 27,751.08 6,544.55 13.62
AWIBAUT 150 mm WHINB%EN Wita 182.78 570 104,336.92 27,514.91 6,780.72 15.39
AWIBAWY 75 mm WA 68.00 487 12,750.00 25,937.72 8,357.91 1.53
AWIBAWY 150 mm HILWAH 68.00 570 18,416.67 25,836.95 8,458.68 2.18
AUWIRAUT 75 mm WHI + N 250.78 487 122,255.25 22,521.18 11,774.45 10.38
AUWINAUT 150 mm WIHI + BN 250.78 570 143,153.58 21,915.42 12,380.22 11.56
N3ti31u (Base Case) - - - 33,966.97 - -
AUWINAUT 75 mm WIINBUEN I 182.78 487 89,105.25 16,197.08  17,769.89 5.00
AWINAUT 150 mm WHINB%EN g 182.78 570 104,336.92 15,744.96  18,222.01 5.73
AWIUAUL 75 mm ELWa% 68.00 487 12,750.00  19,750.52 14,216.45  0.90
AUWINAUT 150 mm ELNAH 68.00 570 18,416.67 19,741.88  14,225.09 1.29
AUWIRAUT 75 mm WHI + N 250.78 487 122,255.25 16,098.34  17,868.63 6.84
AUWIRAUT 150 mm WIHd + BN 250.78 570 143,153.58 15,581.75 18,385.22 7.79
NIMI 1% (Base Case) AL - - - 35,264.31 - -
AWIBAWT 75 mm WIINBUEN aan 182.78 487 89,105.25 28,613.09 6,651.22 13.40
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AWIBAT 150 mm WIAIEUAN 182.78 570 104,336.92 28,430.45 6,833.86 15.27

= ° a o o a '
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nNIdgIWNIUANE 7eddn  Buainw el , "
AW Al Aunw

(A9.8)  (uiasa) (un) (wnf) (unAl) Q)]

AWIURUT 75 mm ALWAT 68.00 487 12,750.00  26,767.84  8,496.47 1.50
AWIUNRUT 150 mm AILWNAT @29%  68.00 570 18,416.67  26,671.41  8,592.90 2.14
AWIURUT 75 mm WK + FN @n  250.78 487 122,255.25 23,628.01 11,636.29  10.51
AWIUNRUT 150 mm Wikd + FN 250.78 570 143,153.58  23,085.23 12,179.08  11.75
N334 (Base Case) - - - 34,932.89 - -

AWIBAUT 75 mm WIINEUaN 182.78 487 89,105.25 28,237.19  6,695.70  13.31
AWIBAWT 150 mm WHINEUaN . 182.78 570 104,336.92 28,025.43  6,907.46  15.10
AWIBAWT 75 mm AUNaT% P 6800 487 12,750.00  26,347.07  8,585.81 1.49
AWIBAUT 150 mm FNLWENL o 68.00 570 18,416.67  26,235.29  8,697.60 212
AWIBAUT 75 mm Wik + dn 250.78 487 122,255.25 22,788.05 12,144.84  10.07
AWIBAUT 150 mm WIKI + EN 250.78 570 143,153.58 2221495 12,717.93  11.26
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