Hat s
2021 459 A

XEHE: 2096-5125 (2021) 05-0516-09
DOI: 10.19705/j.cnki.issn2096-5125.2021.05.011

EEREEREER

Journal of Global Energy Interconnection

FE>ZES: TUS3

Vol. 4 No. 5
Sep. 2021

XERPRERRD: A

5 RS T KRR AL R s
GEIFNTTETR

SR 7, R Y, HISCH Y, R

HER S, N

(1. s EAATRNE /B M A SR RARNE, LA dwd 210000;
2. B MW A A FH R R TR FEAE], HAkE KT 430074;
3.EMIIR AR AARNT HFAAESNG, LHE &HFF 210019)

Fuzzy Comprehensive Evaluation Method of River Source Heat Pump Energy Supply System

Considering Dynamic Weighting

GUO Song'?, FENG Pengpai'?, HU Wenbo'”", XU Chenguan'?, XIAO Jing’, XU Jingzhou’
(1. NARI Group Corporation/State Grid Electric Power Research Institute, Nanjing 210000, Jiangsu Province, China;

2. State Grid Electric Power Research Institute Wuhan Efficiency Evaluation Company Limited, Wuhan 430074, Hubei

Province, China;

3. Nanjing Power Supply Company in Jiangsu Provincial Electric Power Company, Nanjing 210019, Jiangsu Province, China)

Abstract: In this study, we focus at the problems of the single
evaluation index system of the current river water source heat
pump energy supply system, the dynamic changes in weighting
and the inability to quantify qualitative indicators, the working
principle, and operating characteristics of the river water source
heat pump energy supply system from three aspects: technology,
economy, and environmental protection. In this study, a
comprehensive technical and economic evaluation index system
for river water source heat pumps was constructed. The fuzzy
evaluation method is used to quantify the qualitative indicators,
and the combination weight of the evaluation index system is
obtained using the AHP entropy weighting method. Considering
the dynamic changes in the weights of the river water source
heat pump energy supply system in different scenarios, we
herein propose a dynamic weight correction method to realize
the dynamic weighting of evaluation indicators. The application
of our proposed evaluation method for a river water source heat
pump energy supply system in the Yangtze River region verifies
the effectiveness and practicability of this evaluation approach.
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Fig.1 Working principle of river water source heat pump energy system
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Fig. 2 Technical and economic evaluation system of river source

heat pump energy supply system
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D, 06000 08709 07380  1.0000  0.0415 o105 Dy, 0.0306 00416  0.0306
’ .

D, 10000  0.6000 07053 07832  0.0415 Dy 0.0148  0.0412  0.0147
Dy 0.907 7 0.753 8 0.846 2 0.600 0 0.041 7 Dy 0.0074  0.0420  0.0075
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sk
—% _ AHP BE
b _pwE - ik
o BR g W s
D, 0.116 8 0.041 7 0.116 9
Cs 0.182 5 D 0.018 2 0.041 8 0.0183
D 0.047 4 0.041 6 0.047 4
D,, 0.0410 0.042 0 0.041 4
C, 00547
D 0.0136 0.041 2 0.0135
D, 0.018 1 0.042 0 0.0183
C, 00219
D,, 0.003 7 0.041 5 0.003 7
D,, 0.086 8 0.041 6 0.086 7
G, 01736
D,, 0.086 & 0.042 0 0.087 5
D,, 0.072 3 0.042 1 0.073 2
C, 0.096 4
D,, 0.024 1 0.042 0 0.024 3

FEAFEIF R B, PR RN, B A bl
ZEE, AT RAERRIR R WA s SR e . AR
REVRAE FAFIT I 822, W 1A Ty 67 fop A R A Ko
530 (19) —=0(21), RAEA I BEAREGE, XL
IKIEHIEAERE R G h— R AEFR A T S A RALIN T 26 .

Fo6 —RIBRIEWMN

Table 6 Dynamic weights of first-level indicators

FEFRINE ZiFTHERR FARIEHR IMRIEHR
ARt B 0.363 2 0.3658 02710
GRS 0.345 4 03343 0.320 3
T BE 0.3843 0.364 6 0.2511
Sy 0.364 3 0.3549 0.280 8

F_E SRS AT TS AT A28 0 5y SR BB 25 5 A
R
B=u-R=[0.1715 0.1641 0.1467 0.1584] (23)
A EABI LRI AR TR 2], TS
(LTI AR HEIR+HERE ) JELR G PR BTy
&, HUONTES2 (R MHTKERRRAS 0 ),
WONTTEEs4 (HL M+ TR S ), W22

TSR & FREIR VLK IE ML ERE R 5E, W
Ry, EESRRON T RIS REN, AU
KEHREMERE, JFaf A fkReRe s, —ABIRIHAERD,
H—WKBEBEM IR AT 560, T2 ATy
ZAR, TP, MTARA S MBOIRES , FRAL
s AT S AF, IR R . TSR S2AAN & AT

REVR VIR IR BERERSE, H— BT I 5 35
Wi TITERST, TS =, S9PRRfT.
X T AL T 5S4, AR S B i 22 Dr M 7 T G 345
R, AALEHAR DT RE , SRBIER = TrRS3IALE
DA T AL T3, HABOME S AT IOe
SNl 5 198

5 %5t
XA BT R 3 B K TR AT (A R S K

— I HRERI DT, SRR RS R LA T
B, ASCHEE K IEPCR MR R S n sk
BEATEMAE R, Wl TEEER . & LM =

EMSFWITEMES &, HTSERTIE, #)z
UM - BGE B 2 TR ARER S AU 5 10 BEA B
WK IEARMBE R GAEAFIBTT 57T i sh A
(EARfR IR, SCRfR L TR IR R HERE R 5 — 2T
WARPR I BIASRATT %5 IRl B AN J7 140 BEE
PESEDR, Mtk T ZARAAEMELL ARG AR, S T
S VLK A AL RE R G 3 SR 25 G AN RIEL

RGN, SCBI o Bral RR AN 45 R B0
HAGEBRRRT, TR IR R G ) 2o SR A
TR
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