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An Evaluation Methods for Preferred Residential Air Conditioning System
Based on Fuzzy Comprehensive Assessment

ZHAO Wenwen, GONG Jiajun, HUANG Zhijia, JIANG Zhuxuan
(School of Architecture Engineering, Anhui University of Technology, Maanshan 243032, China)

Abstract: In view of the shortcomings of common evaluation methods for evaluating residential air conditioning
systems, such as incomplete evaluation indicators, complex evaluation processes, and subjective evaluation results, a
fuzzy comprehensive evaluation method for residential air conditioning system performance was proposed.
Considering the green and low-carbon development requirements of the air conditioning industry, additional
indicators related to the outdoor environment and technical characteristics were included in the original evaluation
indicators. The analytic hierarchy process (AHP) was used to establish performance evaluation index system for
residential air conditioning systems. The expert survey method and information entropy method were used to assign
and revise the weights of the indicators, respectively. The distribution function method and grade proportion method

were used to calculate the membership for quantitative and qualitative indicators, respectively. Finally, the fuzzy
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comprehensive evaluation was carried out. Taking two typical residential air conditioning systems, namely multi-
split and temperature-humidity independent control systems, as examples, evaluations were conducted using both by
AHP and the method proposed in this paper to verify the scientific rationality of the proposed method. The results
show that the comprehensive evaluation grade of the two evaluation methods for multi-split systems and temperature-
humidity independent control systems are both grade II. For the AHP, the comprehensive evaluation values are
53.72 and 53.43, respectively, showing almost identical evaluation results for the two solutions, indicating no
obvious superiority or inferiority, and making it is difficult to provide references for the air conditioner selection. In
contrast, the evaluation results using the method proposed in this paper show a significant difference, providing
useful references for the air conditioner selection. This is because the evaluation indexes used in this paper are more
comprehensive, and the quantification of complex problems are completed under the function of fuzzy evaluation
method and information entropy method, which can make up for the shortcomings of complex evaluation process
and strong subjective evaluation results.

Keywords: residential air conditioning system; fuzzy comprehensive evaluation; analytic hierarchy process;

information entropy method; green and low-carbon
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Fig.1 Performance evaluation index system for residential air conditioning systems
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Tab.1 Methods for obtaining performance evaluation index data of residential air conditioning systems
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Tab.2 Revised comprehensive weight of performance evaluation index for residential air conditioning systems
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Tab.3 Score grade of performance evaluation index for residential air conditioning systems
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Tab.4 Membership distribution function of different levels
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Fig.2 Flowchart of

residential air conditioning systems
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Tab.S5 Main equipment of residential multi-split central air conditioning systems
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Tab. 6 Main equipment of residential heat and humidity separate control air conditioning systems
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Tab.7 Index values for types of residential air Tab.8 Comprehensive weight of performance evaluation
conditioning systems index for residential air conditioning systems
iz ZWHLITER  PRSELTE HEWZE A EiER = WE A AE
W %% /(I8 /m’) 730.69 870.77 LR d 7 03191 0.0618
4B 17 /0t /md) 96.33 98.75 i BT 03377 0.0654
205 0.1937
i F 75 iy /a 20 15 i 11 73 i 02757 0.0534
J& W1 R AR /(T /m®) 73.26 87.02 5 I 0.0675 00131
BRI 361 220 WHEYE  0.1562 RLAER 1 0.1562
L/ 245 263 it 04047  0.1897
o VL R
X 2 /% 335 36.5 = N M&SmﬁwE 0.2047  0.0960
JoT ' ;
JXUEE /(m/s) 0.19 032 0 Ak 0.1122  0.0526
- Hr X
FRE /(¥ (he N)) 0 417 B A 0.2784  0.1305
. - THEABRWHER 0.6212 0.
A % 72.40 54.70 % 4h IR 85 ' 06 0.0356
W1 OOIT3 e A 03788  0.0218
[ERESIIEINZ R 70.98 46.14 AR 2 B : :
AT A (353 bt A 0.6149  0.0762
e 4 5 K ek =S a7 £ BARFEYE 01240 HEY SR 01939 0.0240

CIE:ETcs i BRI & WL AT % EIE - EZEE 0.1912  0.0237




%5 6 1 R, A ST RO ZE G P AY P A I R G 07 PG O 1% 653
50 mm AL AR T AR5 4205 %, 735 68.50, 59.09,
o TRRITE VPGSR S, TR P S T A
_— RN, W 2 Fhas I8 R G 07 BT TR R A,
& BINATE MBS VR E LT — 2, &0k
=201 REVE RSB (F 2 WL T 56 80, 2 7 PR I8 R B4 o 240
10} Mo B . GG RV Z AL 5 BARTEAR,
0 Ry TE%XU‘?% PR PG L SR AR 118 b DX AR 45 T e T
B .
AN v 0 - gﬁ?ﬁm <
LA 4 60 | BB HGRE
B3 ETFREXSMENGEEITNER 501
Fig.3 Comprehensive evaluation results based on the AHP E 40+
HTIED 3 T MARBRAM VTN, 203, 1 e s zg -

PR AR R RS bR Z2 B0 22 PEE (10.73, 12.98,
7.52) LT HGR/345 07 585 N E N IREE B s A bR 174y
F, ZWHL ZIPMMEMR TR 07 585 NE IR A
B MR bRV, W7 R PP E— 20 A0
SRE, ZHHLT R MPGR RN E LT
—3, 4358 53.72, 53.43, PE SIS AL T T 2, 2 Ff
S RG T R W RIS, B R HTEMELL
2SRRI S
3.2 EHEESITMETNER

MR HE ST (3R i B BRIE, LA Z LT R4 57
PR, A TE U, R RN = IR A, He R
= HR R B R RN o A pR B TR

X2 =500 < xp, = 730.69 < x; = 800
A3 3R A5 SRR R B, Z MM SR IR B
Shn s B R (0,0.23,0.77,0), FH IS 3 2 BEHL i £

1) SR 3

0 0 0.18 0.82
0 1 0 0
0 022 078 0

X 2 IR PRI T LR A TR, 2B R
AT T B T B=W R,
0 0.23 0.77 0
00 018 0.82
01 0 0 |
0022 0.78 0

R1=

0 023 077 0 }

B,=[0.0632 0.068 9 0.053 3 0.007 2]

[0 0.069 4 0.066 7 0.056 5]
LW B LT LA PN E: Z,=0%90+
0.069 4x70+0.066 7x50+0.056 5x30=9.888, HAIFMH
FEAR A LR AP AT R b, HARSE R LA 4,
&L 4 A0 B T RO ZE G PRI Y 2 s T &R
BT REFA TV S IR T 29, (A ZHRHL T 1025

& & S
/}«‘
weooR {@%&’ 4%%” ,%iﬁ' \%’70

NN

B4 ETFEMESTFEMENSESITENER
Fig. 4 Comprehensive evaluation results based on the

fuzzy comprehensive evaluation method
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