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Analysis of Energy Consumption and Research on Energy Saving
of Lighting and Cooling Energy of a Superstore
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ABSTRACT: This study analyzes the current and after retrofit energy consumption of lighting
and cooling system of a superstore in Seoul. Energy consumption data were measured and collected
with a measurement system. Annual energy consumption was calculated using TRNSYS program.
After replacing lighting and chiller with higher efficiencies, annual TOE consumption decreased
from 1,066 before retrofit to 832 after retrofit, saving 234 TOE (22%) in total. Similarly, total annual
TCOz consumption decreased from 2,214 to 1,721, reducing 493 TCO:z (22%) during this pilot study.
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TRNSYS(Transient System Simulation Program, $E54 &4 Tz )
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Table 1 Summary of the building

Land 68,910
‘?;f;‘ Building 17,070
Total floor 39,270
Floor 3 F above, Al F below
Usage Commercial superstore
Comp]etiorw 2004
Gas fired absorption chiller
, 630 USRT x 3 EA
Major . .
. Vacuum type boiler
equipments

150,000 kecal/h x 2 EA
Electric capacity 4,000 kVA
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Fig. 1 LED module and LED lamp.

Table 2 Measurement equipment specifications

Item Specifications

Fortaflow 300
Velocity range 0.2~12 m/s

TES-6830+3007

Flow

Power Current range~3000 A
TNlumination TM-203
Range 20~200,000 Lux
Tenmars
Temperature Range -100~1,300C
Accuracy 0.1%
Revolution Tesco-0470

Range~98999 rpm
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Table 3 Before and after replacement

Item Before After
Metal lamp

Industrial lamp
LED downlight
LED FL indirect lamp

Downlight

Lamp FL lamp

FL lamp High eff. FL lamp
FPL lamp High eff. FPL lamp
Chiller | Absorption Turbo

Table 4 Chiller specifications

Item Absorption Turbo
630 USRT | 630 USRT
381 m/h 379 m'/h
Heat source 172 Nm'/h 453 kW
COP 1.0 49

Capacity

Flow rate
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Fig. 2 Electricity consumption measurement
of metal and industrial lamp.
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Fig. 3 Electricity consumption measurement
of normal and LED downlight lamp.
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Fig. 4 Electricity consumption measurement
of FL. and LED indirect lamp.
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Table 5 Energy consumption of chillers

o . | Absorp.| Turbo
peration | cpjjjer

Saved

Date hours(h) chiller (TOE)
TOE TOE
May 1 95 1.0 0.28 0.72
May 22 7.0 0.85 0.24 0.61

May 27| 130 1.69 0.47 1.22
May 31 11.2 1.34 0.37 0.97
Total 4.88 1.36 352
Average 244 0.34 0.88
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Fig. 10 TRNSYS simulation.
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Fig. 11 TRNSYS simulation result.
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Table 6 Annual reduction of energy and CO: after retrofit

Before After Amount saved
Item Energy CO2 Energy COz Energy in TOE CO2 in TCOz
(TOE) (TCO2) (TOE) (TCO2) (%) (%)

Industrial lamp| 1718 3553 1041 2154 6.77(39.4) 13.99(39.4)
LED lamp 50.34 104.15 31.56 65.30 18.78(37.3) 38.85(37.3)

FL lamp 168.67 348.95 159.56 330.09 9.11(5.4) 18.86(5.4)
FPL lamp 659.72 1,364.86 582.75 1,205.62 76.97(11.7) 159.24(11.7)
Chiller 17041 359.99 47.55 98.37 122.86(72.1) 261.62(72.7)
Total 1,066.32 | 2,213.48 831.83 1,720.92 234.49(22.0) 492.66(22.3)




348 HEg - A - 344

Winter Annual Meeting, pp. 164-169. 6. Solar Energy Laboratory, 2000, TRNSYS
3. Korea Energy Management Corporation, 2006, (Transient System Simulation) 15 Program,
Operation code of energy audit. University of Wisconsin—-Madison.
4. Japan Chain Store Age, 2008. 7. Ministry of Knowledge and Economy, 2010,

5. Korea Trade Center Vienna, 2008. Regulations of energy law, Vol. 124.



