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Preliminary exploration of efficiency evaluation for integrated energy system

WEI Liangwei, FU Chang, WANG Weifeng, XUE Zhiheng, LIU Lei

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: To accurately assess the overall performance of integrated energy systems, with a focus on their key
characteristics of low carbon emissions and high efficiency, and to facilitate the safe integration of renewable
energy, this study proposes a weighted energy utilization efficiency index. The integrated energy system in
industrial parks is identified as a typical scenario for the application of comprehensive energy. Considering the
relatively low energy conversion efficiency of renewable sources in these systems, the study evaluates the
performance of the renewable and fossil fuel energy systems using energy efficiency ratios and primary energy
utilization rates. Moreover, the proportion of supplied energy is utilized as a weighting factor to indicate the
system’s relative significance within the total energy framework, leading to the calculation of the weighted energy
utilization efficiency for the park’s integrated energy system. Through comparative analysis with conventional
metrics such as primary energy utilization rate and exergy efficiency, the results indicate that the proposed index
can effectively reflect the level of renewable energy integration, showcasing the system’s core features of low
carbon and high efficiency. This is crucial for directing strategies towards energy saving and consumption
reduction.
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Fig.1 Input-output energy flow diagram of the industrial
park integrated energy system
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Fig.2 Schematic diagram of the weighted energy utilization
rate definition method
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Tab.1 Main equipment parameters and values in the system
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Tab.2 Design parameters for typical operating conditions

IiH Bt TH AFETH HEETH
BRI C 20 5 28
KA HIMPa 0.1 0.1 0.1
AHXHR % 60 40 70
PRV E J3/MPa 0.005 0.005 0.005
REFIREEIC 25.0 10.0 320
PREHRAL B/ (K kg ) 48 604.9 48 604.9 48604.9
EHR B KN FKIRIC 15.00 8.00 24.00
KR EIC 15.00 8.00 24.00
K PR 4R I8 /(W m2) 1000 600 1000
AR KGR T C 30 30
KR/ C 70 70
KK IEIKIREIC 12 12
B KBEKIR B C 7 7
Tl R AR &/t hY) 12 16 10
P ALK/ (T h ) 70 70 0
AR Rt h?) 281.3 0 281.3

x3IHEHER
Tab.3 Calculation results

5iH YT AFTR HFIR
FIRS N ZEIKW 121 354 129 315 116 804
X FH BEHi N Zh R IKW 116 400 69 840 116 400
PR EE LS H BT ZRIKW 4422970 4767320 4193179
FACHLAR H TR IKW 17666.97  18358.92  17459.00
J6AR FR G th r T A kW 13359.54 8 166.36 13 359.54
B B Ty 2 KW 3251.84 3251.84 0
TP AR AT T ZKW 1006048 1347492 8 305.83
PR V8 AT D H KW 1639.50 0 1639.50
A AR REURAERE (5 LE 0.148 0.090 0.162
— RRRIEFIF %% 37.94 45.66 35.46
MRERI% 33.68 39.54 32.68
fféfgf R RRER 63.33 64.00 59.36
otk RG R B AL RRI% 11.96 11.96 11.96
TR RGLRERLLL/% 79.57 81.06 79.57
TR JE T 221% 65.73 65.53 62.63
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