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Abstract

As one of the forms of electrical energy substitution, wind power heating projects can eliminate
the obstacles of wind power grid connection in the northern regions during the heating period in
the electric load valley, improve the wind power consumption, promote the clean and low-carbon
development of energy, and thus realize the obvious improvement of the atmospheric environ-
ment in the northern regions, which is of great significance. In this paper, we study the factors in-
fluencing the development potential of wind power heating projects, and establish an evaluation
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index system and evaluation model for the development potential of wind power heating projects
by combining hierarchical analysis and fuzzy comprehensive evaluation methods. The case study
is conducted on a typical wind power heating project, and the evaluation result is “good”. The
scientific value of this paper is that the evaluation index system and evaluation model provide
references for analyzing the factors affecting the promotion potential of wind power heating
projects, and are of practical significance for evaluating the development capacity level of wind
power heating projects.
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Table 2. Standard values of average random consistency index Rl
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Table 3. Evaluation index system of development capacity of wind power heating projects
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Table 4. Relevant economic data
=4 BFAEAREE

iz e, K 3 SREH
P ERUA 3 26 (%) 7.87 8.25 /
B EWUR () 18.07 19.69 /
AL TR AR AR (J6/m?) / / 31.75

Table 5. Relevant data on environment
=5 MEREAXHIE

15 R HER R & #ak HR AR (kg/m?)
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Table 6. Comparison and judgment matrix of development capacity indicators of wind power heating projects
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RIERETT Ay RIERES A, KIERET] Ay RIEREST Ay
LU TR RERE ST A 1 2 3 2
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Table 7. Judgment matrix of factors affecting economic development capacity
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Table 8. Judgment matrix of factors affecting the development capacity of environment
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Table 9. Judgment matrix of factors affecting technical development capability
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Table 10. Judgment matrix of influencing factors of social development capacity
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TR JERES Ay KT Ay TRAET Ay P A TEREFRBLARY RAR IAL R Ay
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Table 11. Calculation results and consistency test of primary index weight

F 1L —RIENEHEERE -GN

— 2R dahr FUE w — MR
ST TR R A 0.42
WK JERETT A 0.29 Cl = 0.0237
BARTTHKEREST Ag 0.11 CR=0.0263
H2 TR JERE ST A 0.18

Table 12. Calculation result and consistency test of secondary index weight

F 12, QIR ETEERE—HMHERE

— R 7 &1 7 U w — AR
MR A P EBUR RS Agy 0.25
KA PRI RS 2 Ay 0.12
ST TR RS S A e Cl = 0.0592
4 0.42 ! AV IO Ags 0.25 CR = 0.0829
R A MDA 5 [BICHA Agg 0.17
FH PR BE AR Ags 0.20
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Table 13. Evaluation criteria for evaluation indicators of economic development capacity
= 13. B FE A REDTNIEIRITNIRE

&% #:(0.25) #1(0.5) K.(0.75) (1)
PR P AR 2 2 (%) An Ay <6 6<A; <8 8<A; <10 A;>10
JAH A P U2 2. (%) Aga Ap <6 6<A;p,<8 8<A,<10 A2 > 10
PERAARY A TF ETUSCHA(AE) Ags A;3>20 15 < A13<20 10 < A;3<15 A;3<10
JAHL A A% 2 RIS (FF) Agg Ay >20 15 <A, <20 10< Ay, <15 A <10
FA P BRBR AR (JGIM?) Ags Ass > 36 28 < Aj5<36 20 < Aj5<28 A5 <20
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Table 14. Evaluation criteria for evaluation indicators of environmental development capacity
= 14. MREHE L REDTNIERITNIRE

E241 72(0.25) #1(0.5) K.(0.75) (1)
CO, JfFEE (g/m?) Ay Ay <20,000 20,000 <A, <50,000 50,000 <Ay <80,000 Ay >800,000
SO, HFHE R (g/m?) Ay Az <10 10 < Ay < 20 20 <Ay <30 Az > 30
NOy JE & (g/m?) Ags Ay <10 10 <Ay < 20 20 <Ay <30 Agz>30

HB DX B A B FHZKSF Agg

1 A, <6
Co.zs(An): %, 6<A; <8 (6)
0, A, >8

PEFAR MY YU 25 2 (%)X T+ 0.5 1 5 & B2 e 4

A -4 4<A, <6

6-4 "
1 6< 8
Co.s(An) = 10-A A @)
0.8 8< A, <10
0, A, 210
HEHA Y P RIS 2 2R (%)X T 0.75 [ & R 5L
A11_6
36 6<A, <8
1 8< A, <10
C0.75 (Ail) = 12— Ai A (8)
L 10< A, <12
12-10
0, A< = A, 212
AR A P IR 2 2R (%)X T 1 R
0, A, <8
_ A11_8
Ci(A)={1og: B<A <10 ©
1, A, 210

T KUY BRI RS 2R . R AE AR B X AL B B . P SRR AR . CO, I
W E T w B, HVPESEA R, X e B R bR PR A2 ISR i B R 05 R F B Y SR s B2 R 4,
5 ESCEBL, BTRATELL A .

I H BRI SIS RN 7.87%, R Ay = 7.87 FJE TIFIBEH{L, 0.75, 0.5, 0.25} & fF
N hy = |:Co.25 (A11)1Co.5 (An)lco.75 (Ail)'Cl (An ):| = [0-065!110-935’0] °

JRHL Ak P R3S RO 8.25%, Ap, = 8.25 SRR TIFIELE{L, 075 05, 0.25} K H @ E N -
f, = [Co.zs (A12)’C0.5 (Alz)’COJS (A12)’C1 (AL2 )] = [0, 0-875’1’0-1] °

A AL £ B A 18.07 4E, Rt Agg = 18.07 3t J8 TIFE 4L, 0.75, 0.5, 0.25}K55 @ 1E Ny
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LA MY B HE 5 RIS 19.69 4E, BRI Ay = 19.69 )8 TIFIE4E{1, 0.75, 0.5, 0.25} 1R @ .
My = [Co.zs (A14 ) ) CoAs (A14 ) ) C0.75 (A14 ) ) C1 (A14 )] = [0'938111 0.062, 0] °
£ v 2 SRR P P A SRR AR N 31.75 Je/m?, [RIE Ags = 19.32 S8 T-FIE4E{L, 0.75, 0.5, 0.25} 1
iEEj‘j s = [Co.zs (Ais)lco.s (AIS)'COJS (ALS)'CI (A15 )] = [0'469']-' 0'531’0] °
T35 77 TR R R RE 17 Ay IR TEAN 56 R R,
(r,] [0.065 1 0935 0
r, 0O 0875 1 0125
R =|r,|=/0614 1 038 0
r,| /0938 1 0062 0
0469 1 0531 0

Lhs |

AN AT LAAS PR 75 TR R RE J1 Ag HBSORI VA 46 K R,:
] [0 0 084 1
R _|%2|_|0 06 1 04
2| |0 03 1 07
.| |0 0.1 02 07

4) LT 8 B EAR bR ORI VR FE R o T XU BB 101 H % R RE I VPN FR bR A &R b 0 E & 4y
HT I ACHE i e SR8 s AR R, R TR JERE 1 A FIRE S 7 TR RRE D) Ay IR E VEFRARSE,
B 10 4% AR B SR AT I H S0, RO LR T B R R RE N TN, B AL
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16 fw.

Table 15. Expert evaluation matrix of technical development capability index A;

= 15. RARF EEREENIERR As EFIFMNIERE

477 #(0.25) #1(0.5) K(0.75) ()
BRIV Ay 0 0.3 0.4 0.3
FRATEEME Ay 0.1 0.4 0.3 0.2
IR [ SRR I BED Agg 0.1 0.3 0.4 0.2
FFERETE 5157510 Ag 0 0.2 0.4 0.4

Table 16. Expert evaluation matrix of social development capacity index A,

@ 16. HRH A REENIER A, TFIFNER

1374 #£(0.25) 1(0.5) K.(0.75) (1)
oG P ARG IR Ay 0.2 0.5 0.2 0.1
R H ) RGP ARIEAT As 0.1 0.2 0.5 0.2
PRBERH I VI Agg 0.1 0.4 0.4 0.1
TRBEFR I LRI IR AIAL 3 Agg 0 0.2 0.6 0.2
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