E R KREFEHR 2015,20(5) :235-240 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOT:10. 11841/j. issn. 1007-4333. 2015. 05. 32

WRGE R EMLEEE B EEEEEAEEITN PRI A

KR AW OF I K K
L P ILAR AR &7 bt BT Bk 7121005
2. VEILARMRBHE A AR 1 5 TR B B 2 712100)

H OE AHFENMDRABRETRANSESERE. R ES M EMES AL R TR ARBE S LA S B
WAL A A R R E AR LS B M ISR E, RE RN EMK R KT B IR RKE B A, A 20 Fr 4t
ME AR TR AR TR EZSFTN,EREAVN FN L FHBAS 97000 AR E LR E HA.
BA BT RN AAFT @B ES>A A 55.1%.19.4% 17% A0 8. 4%, i E T iZF Mk A w94, ERA
AFNBEZRESGBERBETH T EZ . KR IFN T LB EEMBER LS. TH TEREH ARG ITHALE R
e TR

KR BAE MR R AR R B AL TR M

hESES S625.1 XEHS  1007-4333(2015)05-0235-06 XEARER A

The application of weighted entropy and fuzzy optimization
method in the evaluation of comprehensive performance of
north wall in Chinese greenhouse
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Abstract This paper establishes a multi-hierarchy and multi-objective evaluation model combined with weighted
entropy method and fuzzy optimization method for the evaluation of heat preservation effect of north wall in Chinese
greenhouse. The multi-hierarchy and multi-objective evaluation model acquire the membership degree of the
performances of north walls which depends on the Information Entropy to ensure the weights of entropy of evaluating
indexes in each hierarchy. The result shows that the average entropy value of evaluation model for 20 greenhouses is
97.0% and the entropy weight of temperature, heat flux, time and cost are 55. 1%, 19. 4%, 17% and 8. 4%
respectively. Consequently, this model takes a high validity by valuing the properties of heat preservation and economic
efficiency on 20 kinds of north wall (simulation) in Chinese greenhouse. It offers an innovative and developed approach
to assess the comprehensive performance of north wall in Chinese greenhouse and is also expected to be applied on the
optimization design of greenhouse wall in the future,which can be incorporated with the greenhouse simulation.
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Table 1 20 Structures of north wall in No. 9 reference

kS 5l A 7 (el P 2240 kS N ARG ST
Case Structure (from inside to outside) Case Structure (from inside to outside)
1 240 K + 8% +120 BER A 120 K + 1% 11 500 i B Ak +
2 120 K +6% +120 B ER A + 240 K 6% 12 800 Jim Ak -+
3 360 K+ 1% +120 BBk A 13 1000 i F Kl 4=
4 120 Bk A +360 K ik 14 1200 Jil Ak 4
5 120 K L% +120 B2k A +240 IR EE L 15 240 Al 1-1% +500 JmEURE £
6 240 I/ IR BE £ 1800 Jin ks £ 16 240 K - 5& +800 Jin Hks
7 500 #7800 JinBKG 4 17 240 Al 1 1% 41000 i AL 4
8 240 4 1800 JmFHEHh + 18 120 K £ fik +500 fn B KL £
9 370 Al 1-1% 19 120 K £ 6% +800 Jin &AL £+
10 240 Al 1-1% 20 120 Kl £ 1% +1000 AL 4

TE R 240 K ik 7 BIVEEJEE Sy 240 mm B9RG 6k  H Al R B

Note:“240 brick” listed in the table 1 refers to the thickness of brick is 240 mm. Others are the same.
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Table 2 Structure of comprehensive evaluation with north wall

B2
The 1* hierarchy

%2R
The 2™ hierarchy

%32
The 3™ hierarchy

PR T
e 8 Ul C
B fIR U C
25 R H 2 C
TR C
e i °C
e I ik °C
B Bk °C

ARSI . C”

T 35 5 5% Tk AR BRI 25 5 3T M 1
Comprehensive evaluation
with north wall

B BE A

iAW/ m?
Bttt . W/m?”
B A A 8 A B 2 R R A L) 0

Bt VAR U A A R (1]

S A L h
SR E L he

J5 B TR I

J5hi TR IS f L T

TE A+ S8 bR R 28as R bR AR b5 A B R A

Note: Indicators with % are efficiency type and others are cost type.
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2.1

X —
r15.65 15.77 15.59 15.50 15.91  15.69  14.70 14.78 13.13 10. 81
26.66 26.51 26,61 30. 84 26.65 29.24  23.67 23.67 24.35 20. 80
11.25 11.15 11.18 9.18 11.40 9.92 11.43 11.49 7.51 4.38
15. 41 15.36 15.43 21.66 15.25 19.32 12.24 12.18 16. 84 16.42
18.25 18.33 18.22 18.25 18.42  18.32 17.59 17.64 16.73 15.34
29.86 29.80 29.81 31.39 29.89 30.74 28.52 28.54 28.24 26.69
13.74 13.77 13.69 12. 60 13.93 13.06 13.57 13.64 11.23 9.13
36.77 36.31 36. 64 54.87 36.81 46.66 29.21 29.13 60.61 26.30
14,54 13.87 14.36 8.42 14.48  10.43  16.25 16. 26 7.07 2.25
1034.5 1070.9 1041.3 244.8 1047.5 577.8 1577.5 1512.6 1283.8 1424.8
589.6 643.9 571.0 —114.0 698.1 197.4 656. 6 692.3 35.6 — 163.6
20 19 21 17 16 17 37 37 15 58
7 7 7 23 7 7 7 7 16 22
17 17 17 1 17 17 17 17 8 2
L 274 274 274 274 232 344 305 260 259 168

14.48 15.06 15.20 15.20 15.05 15. 24 15.17 14.87 15.24 15.20
25.25 25.74 25,87 25.87 26.13 26.29 26.23 25.96 26.28 26. 24
9.49 10,43 10.71 10.63 10. 31 10. 66 10.48 9.91 10. 64 10.50
15.76 15.31 15.16 15.24 15.82 15.63 15.75 16.05 15. 64 15.74
17.52 17.86 17.95 17.95 17.88 18.00 17.92 17.77 18.00 17.89
28.92 29.26 29.35 29.35 29.46 29.58 29.50 29.34 29.57 29.55
12.58 13.19 13.36 13.32 13.11 13.33 13.17 12.89 13.33 13.24
38.41 10. 39 40.91 40. 87 34.85 35. 44 35.35 34,20 35.41 35.24
10.07 12.60 13.39 13.13 12.18 13.08 12.71 11.27 13.01 12.61
1314.5 1233.1 1211.5 1213.1 1124.4 1095.5 1098.7 1154.8 1099.0 1106.7
251.3 459.3 518.8 503.9 380.1 455.3 435.6 307.8 457.0 125.6
39 32 30 30 30 27 27 33 27 28
7 7 7 7 7 7 7 7 7 7
17 17 17 17 17 17 17 17 17 17
136 218 272 327 304 386 440 220 302 356 -
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0.949 0.973 0.937 0.920 1.000 0.957 0.763 0.778 0.455 0.000
0.584 0.569 0.579 1.000 0.583 0.841 0.286 0.286 0.354 0.000
0.966 0.952 0.956 0.675 0.987 0.779 0.992 1.000 0.440 0.000
0.659 0.665 0.657 0.000 0.676 0.247 0.994 1.000 0.508 0.553
0.945 0.971 0.935 0.945 1.000 0.968 0.731 0.747 0.451 0.000
0.674 0.662 0.664 1.000 0.681 0.862 0.389 0.394 0.330 0.000
0.960 0.967 0.950 0.723 1.000 0.819 0.925 0.940 0.438 0.000
0.366 0.350 0.362 1,000 0.368 0.713 0.102 0.099 0.151 0.000
0.877 0.829 0.864 0.440 0.873 0.584 0.999 1.000 0.344 0.000
0.593  0.620 0.598 0.000 0.602 0.250 1.000 0.951 0.780 0.885
0.874 0.937 0.853 0.058 1.000 0.419 0.952 0.993 0.231 0.000
0.905 0.929 0.881 0.976 1.000 0.976 0.500 0.500 0.310 0.000
1.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000 0.438 0.063
1.000 1,000 1.000 0.000 1,000 1.000 1.000 1.000 0.438 0.063
L0.546 0.546 0.546 0.546 0.684 0.316 0.444 0.592 0.595 0.895
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.720 0.833 0.861 0.861 0.831 0.869 0.855 0.796 0.869 0.861q
443 0.492 0.505 0.505 0.531 0.547 0.541 0.514 0.546 0.542
719 0.851 0.890 0.879 0.834 0.883 0.858 0.778 0.880 0.861

.622 0.670 0.686 0.677 0.616 0.636 0.623 0.592 0.635 0.624
708 0.818 0.847 0.847 0.825 0.864 0.838 0.789 0.864 0.828
474 0.547 0.566 0.566 0.589 0.615 0.598 0.564 0.613 0.609
719 0.846 0.881 0.873 0.829 0.875 0.842 0.783 0.875 0.856

.424 0.493 0.511 0.510 0.299 0.320 0.317 0.277 0.319 0.313
5568 0.739 0.795 0.777 0.709 0.773 0.747 0.644 0.768 0.739
803 0.742 0.725 0.727 0.660 0.638 0.641 0.683 0.641 0.647

L481 0.723 0.792 0.775 0.631 0.718 0.695 0.547 0.720 0.684

.452  0.619 0.667 0.667 0.667 0.738 0.738 0.595 0.738 0.714

.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

.000 0.730 0.553 0.372 0.447 0.178 0.000 0.724 0.454 0.276d
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Table 3 Ranks of 20 walls according to the comprehensive performance between this study and the reference[ 9]
AR A e e AR AR ) BE
ES e ARWFFEHEA SCERLO TR WIES e ZN I A NI
Relative Relative
Case New rank Original rank Case New rank Original rank

membership degree

membership degree

1 0.793 4 3 11 0.714 9 10
2 0.792 5 2 12 0. 806 3 6
3 0.786 6 — 13 0.811 2 5
4 0.562 18 — 14 0.778 7 5
5 0.826 1 1 15 0.673 11 6
6 0.758 8 4 16 0.669 13 5
7 0. 645 16 9 17 0.626 17 5
8 0.666 15 8 18 0.669 13 7
9 0. 261 19 11 19 0.714 9 5
10 0.133 20 12 20 0.670 12 5
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