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Abstract Electric energy consumption is always followed by the introduction of diversity scale-up and state-of-the-art
equipments in logistic centers. In order to analyze the status and the characteristic of the electric energy consumption
quantitatively, and also to evaluate the efficiency of the electric energy, this research aims to develop an estimation
model of standard electric energy consumption for logistic centers. The proposed model applies the thermodynamics
theory so as to effectively reflect the peculiarity that the temperature in the logistic center influences the electric
energy consumption. And the model consists of the energy consumed by the refrigerator, which can be subdivided
into the heat conducted through the wall, the heat convected by the open doors and the heat lost into the goods, and
the electric consumption of the machinery equipments. The model also includes a variety of explanatory variables to
support an operator of logistics centers in evaluating the efficiency of energy consumption and establishing
improvement strategies for energy efficiency. Application of the model developed in this study is discussed with
observed data on energy consumption of a logistics center.
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Table 1. Energy consumption of the logistics center
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Fig. 1. Composition of the energy consumption
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Table 4. Equipment and facility

Table 5. Heat loss of the floor (unit: kWh)

Numbers 18 Floor Wall Entrance Goods Total loss
Refrigerator Consumption kW 1,725 B2 85,063.6 29,835.8 0 114,899.4
Operating hours min/day 600 1 332232 8,803.7 1,584.2 43,671.0
Numbers 360 3 -5,371.1 8,863.7 0 3,492.6
Lighting Consumption kW 90 4 27,548.9 18,756.2 0 46,305.1
Operating hours min/day 480 5 14,193.0 18,756.2 0 32,949.2
Numbers 20 6 14,193.0 18,756.2 0 32,949.2
Fork lift Consumption kW 226 7 14,193.0 18,756.2 0 32,949.2
Operating hours min/day 480 8 14,193.0 18,756.2 0 32,949.2
Numbers 9 9 27,548.9 18,756.2 0 46,305.1
Vertical .
Consumption kW 300 10 8,144.6 8,863.7 0 17,008.3
conveyor
Operating hours min/day 480 Total 232,929.9 168,963.9 1,584.2 403,478.0
Numbers 1
Elevator Consumption kW 300
Operating hours min/day 450 Table 6. Monthly power consumption of the equipment
Power Operating Numbers | Power consumption
Contents W) hours (ca) (kWh)
4.2 2RMH oYX £8 M ®
B AP A= 20139 89S 71F0E o Tte] of Lighting 90 8 360 21,600
- _ o Fork lift 113 8 20 27,120
UA &5 B4 Y € H7]e 254Co] o, :
o) Vertical 1 3 8 9 72,000
T Y BT 13192801 A E5ES 16% conveyor :
o] T;]— Elevator 300 8 1 72,000
Total - - 192,720
421 20l 2Igt AH[XE AE
WE ARl A Y AR PR A5 ) 422 28 ME 23k v, UA AR
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AEATHE 032702 Gt FEFAES HEe

H]E2 70%~85%, & A
75%= 7F 8kl 3.35(k)/kg « K)& AR gt} 153
ol 2/ Z+ WE . WATe] 9 g
2 A" anEks walo] o5 ASsbH Table 59 2t}

Table 42] An] 9 ZJu] Aol Azt 4 7]AA
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Table 7. Power consumption analysis

Power
Contents consumption Rnatc
(kWh) )
Wall 232,929.9 39.1
Thermal loss Entrance 168,963.9 28.3
Goods 1,584.2 0.3
Sub total 403,478.0 67.7
. Lighting 21,600.0 3.6
CEE:S;TEEEL Fork n? 27,1200 45
Equipment Vertical
corculsufr)nption conveyor 72,0000 121
Elevator 72,000.0 12.1
Sub total 19,2720.0 323
Total 596,198.0 100.0
Observed consumption 634,824.0 -
(Observed/model) 106.5%
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