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Abstract

The objective of this research was to assess the natural history museum of Khon Kaen University,
in terms of energy conservation and in accordance with the criteria of the Ministerial Regulations and
Announcements of the Ministry of Energy. This was accomplished by exploring and collecting the
information about the building, including the building’s physical data, building materials and building
systems. The data was calculated and analyzed using the BEC v.1.0.6 program. A building’s energy
conservation can be assessed via two options. The assessment for option 1 revealed that the building’s
envelope system had shown a total OTTV value of 52.45 watts per square meter and a total RTTV value
of 3.68 watts per square meter. According to the criteria, the total OTTV value must be less than 50 watts
per square meter. Therefore, the building’s envelope system had failed the criteria. The building systems,
which had met the criteria, consisted of the lighting system with the maximum power density of 13.754
watts per square meter and the air conditioning system with COP values of 3.236 and 3.227, the results of
the assessment for option 1 had failed to meet the criteria. In contrast, the assessment for option 2 found
that the whole building energy consumption had been equal to 353,978.46 kilowatt-hour per year, which
was less than the reference building. The results of the assessment for option 2had met the criteria. An
improvement, which could reduce the whole building energy consumption, was determined to be the use
of solar cells, which could generate 69,921.07 kilowatt-hour per year of electrical energy. This would allow

for a savings 262,554 baht in electricity costs per year with a payback period of 16.79 years.

Keywords: whole building energy, renewable energy, solar cell, Building Energy Code program (BEC)
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4 BEC v.1.0.6 : Building Energy Code
File View Tool Help

- T T——
Table: Lighting System Performance
Total Power
Total Buiding Area Lighting System Status
Power Densty
Compliance 1400, W/m"2
Luminaire Report by Floor  Luminaire Report by Zone
Floor Total Power Total Area Power Density
o1 30,105.00 Watts 1653.00m"2 18.212 W/m"2
2 |2 22.516.00 Watts 1.783.00m"2 12,628 W/m"2
3 |Deck 558.00 Watts 337.00m"2 1.656 W/m"2
4 | Mechine Room 174.00 Watts 106.00m"2 1.642W/m"2
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%" BEC v.1.0.6 : Building Energy Code
File View Tool Help

Report : DX Air-Cong
Table: DX AirConditioning Unit Report
éﬁe ?lyge Cooling Capacity Power Consumption Performance Compliance Status
[ RN SP18000 Spiit Type 18.00 kBtu/h (5.27 kWth) 163kW 3.236 COP 3.22 | Passed
2 |SP38000 Spit Type 38.00kBtu/h (11.13kWth) 345kW 3.227COP 3.22 | Passed
3 |SP42000 Spit Type | 42.00 kBtu/h (12.31 kWth) 3.82kwW 3.221COP 0|n/a
4 | SP48000 Spit Type | 48.00 kBtu/h (14.06 kWth) 436kW 3.226 COP 0|n/a
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%" BEC v.1.0.6 : Building Energy Code
File View Tool Help

Report : Whole Building Er "«

Table: Whole Building Energy Report
Building Energy Consumption 35397846 kWh/Year
B from PV System 0| KWh/Year Building Energy Code Compliance
Net Energy Consumption (Evaluated Building) 35397846 kWh/Year
Net Energy Consumption (Reference Building) 36564058 kWh/Year
Energy by Floor  Energy by Building Zone
Floor Area Wall Area Roof Area oTTV RTTV . N 0occu
Floor ) 2 @2 W/n™2) W/mn"2) cop LPD (W/m"2) EPD (W/m"2) (Head
> 1 1653.00| 864.80 | 0.00| 5648 0.0 322| 1821] 1441
2 (2 \ 1,783.00 990.98 1,880.00 4893 ’ 368 [ 32 ‘ 1263 | 1.56
3 [Deck \ 337.00 000 000 00| 000| 00| 166 000
4 | Mechine Room 106.00 0.00 0.00| 0.00 0.00 0.00 164 0.00
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4" BEC v.1.0.6 : Building Energy Code
 File View Tool Help

. -
Report : Whole Building Energy = T

Table: Whole Building Energy Report

Building Energy Consumption 35397846 kWh/Year

Eneegy from PV Systenn 0] kWh/Year Building Energy Code Compliance
Net Energy Consumption (Evaluated Building) 35397846 kWh/Year

Net Energy Consumption (Reference Building) 36564058 kWh/Year

Eneray by Floor  Energy by Building Zone

Zone Zone Area Wall Area Roof Area oTTV RTTV 5 N
e Zone Floor i hil phoch e B cop LPDW/m'2)  EPDW/m
b1 1 ' 1653.00 86480 000 56.48 000 32| 1821
2 |Zone2 2 1.783.00 990.98 | 1.880.00 4893 368 2 1263
3 [Zone3NA  [Deck 337.00 000 000 000 00| 000 168
4 [Zone4NA | Mechine Room 106.00| 000 000 000 000 000 164
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NN IFIWI U8 1UUNTY BEC v.1.0.6 LORRLFIDNNAHIZRINITONEANSIN AR LA aaNITITWAIINY
la8373289071M17 bbHinNAY 69,921.07 Alaiaa-12luddat] asnaadlunInd 14 uaz 15
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Report : PV System

Table: PV System Report

System

Inclination Angle ESR Total Energy
Name

(degrees) kWhr/year)
> 1 |325w 1 43852 0 16 441256 69921.074

Efficiency (%) Module Area (m"2) Azimuth Angle (degrees)

AR 14 UAPLAZIBEATRUTAR MR AR LAT NN IANA N RER I8
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Report : Whole Buildi
Table: Whole Building Energy Report

Building Energy Consumption

Energy from PV System

846 kWh/Year
7 kWh/Year Building Energy Code Compliance

39 kWh/Year Passed

58 kWh/Year

Net Energy Consumption (Evaluated Building)

Net Energy Consumption (Reference Building)

MAA 15 uanareazidananisldnadaanuingsanaesenaslunsdiflfiasuasa inehannasani i
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