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Abstract This paper proposed a multi-objective optimization method for building energy system design using primary energy

consumption and initial cost. The designing of building energy systems is a complex task, because life cycle cost and efficiency

of building are determined by decisions of engineer during the early stage of design. Therefore, methods such as pareto

analysis that can generate various alternatives for decision making are necessary. In this study, the optimization is performed

using the NSGATI, and case study was carried out for feasibility of the proposed method. As a result, alternative solutions

can be obtained for the optimal building energy system design.
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Fig. 1 Various type of device for building energy system.
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Fig. 2 Schematic diagram of proposed method.

Table 1 Device type and capacity line-up for building energy system design
Type Acronym Capacity Line-up of device[kW] - Variable
Turbo Refrigerator TR 0 390 470 630 680 780 945 1,000
Absorption Refrigerator AR 0 125 160 320 380 560 630
Absorption Heater and Chiller AHC 0 125 160 320 380 560 630
Heat Pump HP 0 30 40 50 63 78 100
Gas Boiler GB 0 85 115 150 185 290 350
Co-Generation System CGS 0 115 200 230 300 350 480 600
Ice Thermal Storage ITS TR capacityx10h
Water Thermal Storage WTS AHC or GSHP capacityx10h
Geothermal Heat Pump GSHP 0 10% 20% 30% 40% 50% 60% 70%
Photovoltaic PV 0 50 100 150 200 250 300
Solar Heating Solar 0 50 100 150 200 250 300
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Table 2 Variables for Optimization

Type Device Number Variables
TR 4 x01-x04
AR 2 x05-x06
AHC 1 x07
HP 2 x08-x09
GB 4 x10-x13
CGS 2 x14-x15
ITS 1 x04
WTS 1 x07 or 16
GSHP 1 x16
PV 1 x17
Solar 1 x18
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Table 3 Primary Energy Factors

Source Factor
Gas 1.1
Electricity 2.75
District Heating 0.614
District Cooling 0.937
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