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Fig.1 Indoor temperature variation under

air-conditioning spontaneous control
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Fig.2 Temperature of air-conditioning in typical
intermittent operation mode 1
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Fig.3 Temperature of air-conditioning in typical

intermittent operation mode 2
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Table 1 Thermodynamic parameters of users

i (kw‘*f‘h’”f;g N i : A et
1 0.16 5.60 250 2.70
2 0.17 5.46 220 1.20
3 0.19 5.76 500 3.13
4 0.16 5.36 400 2.00
5 0.19 6.00 350 2.70
6 0.18 5.56 230 1.10
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Table 2 Time range,average outdoor temperature

and dispatch demand of each period

i B ] 5 FHMFHRU/C T R/KW
1 19:00—21:00 32 385
2 11:00—13:00 35 570
3 09:00—11:00 33 445
4 15:00—17:00 34 510
5 13:00—15:00 36 620
6 17:00—19:00 33 445
x3 HEEN
Table 3 Time-of-use electricity price
I Bt /[ o8- (kW-h) ']
WEmtB 07:00—11:00,19:00—23:00 1.2473
S B 11:00—19:00 0.845 1
NNz 23:00 K H 07:00 0.4430
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Table 4 Direct control results of air-conditioning load under synthetic improved model
i SRR/ °C R A L %
FBE 1 mrBr2 B3 W4 MBS M6 mBel B2 B3 B4 WS mE6
1 [23,25.5] [23,25.5] [23,25.5] [23,25.5] [23,25.5] [23,25.5] 20.93 29.21 23.72 26.48 31.98 23.72
2 [23,26] [23.26] [23.26] [23.26] [23.26] [23.26] 4804 6838 5505  61.81 7488  55.05
3 [25,27.5] [25,27.5] [25,27.5] [25,27.5] [24,26.5] [24,26.5]  6.22 9.91 8.73 8.73 11.09 8.73
4 [23,26] [23,26] [23,26] [23,25.5] [23,26] [23,26] 18.23 25.79 20.76 23.27 28.23 20.76
5 [24,26.5] [24,26.5] [24,26.5] [25,27.5] [25,27.5] [25,27.5] 11.83 17.52 11.83 15.66 17.56 11.83
6 [25.5,28] [25.5,28] [25.5,28] [25.5,28] [25.5,28] [25.5,28] 33.27 55.57 41.03 48.45 62.42 41.03
x5 WHAEBENTHER
Table 5 Evaluation results of schedulable potential
& = . _ .
i VRN e s SIRE/OND) g s MIVOE g s BT e
o " KW % - (kW-h) % - wor a0 T e
BIERT BIEE BIER  BIE)E BIER BiEE 7 " |i}/min "ORE
HEAEA  669.8 630.5 39.3 5.87 6576.2 6020.3 555.9 8.45 63139 57619 552.0 8.74 16.84 X
ieSn|
WIvERE  678.8 609.5 69.3 10.21  6594.2 5746.7 8475 12.85 6329.1 54955 833.6 13.17 17.67 X
AL Y
P
25 DSM  667.9 608.4 59.5 891 6542.1 5806.8 735.3 11.24 6283.3 5558.7 7245 11.53 16.64 X
A
T B HL
WEE 6876 6183 693 1007 6808.8 5963.3 8455 1242 65439 57122 817 1271 1699
i R AE T
e 8
677.3 618.1 59.2 8.74 6638.8 5908.6 730.2 11.00 63744 56552 719.2 11.28 16.28 VvV
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Direct control strategy of central air-conditioning load and
its schedulable potential evaluation
ZHU Yuchao, WANG Jianxue ,CAO Xiaoyu
(Shaanxi Key Laboratory of Smart Grid,School of Electrical Engineering, Xi’an Jiaotong University , Xi’an 710049, China)

Abstract: How to exploit and evaluate the schedulable potential of power system load is a hot concern at home and
abroad at present,so the air-conditioning load with larger proportion in the city load is studied. The cycling intermit-
tent operation characteristics of the air-conditioning system are analyzed based on the customer’s indoor temperature
model. The optimal models are established considering various core influencing factors,i.e. quasi-periodic tempera-
ture change ,comfort demand of customer, demand response to grid dispatch and so on,and the direct load control
strategy of different periods is proposed. Then,an evaluation method of load schedulable potential applicable to the
proposed model is summarized from three aspects of peak load shifting,load management and power saving potential.
Finally , the optimal air-conditioning load control is conducted and the schedulable potential evaluation method is em-
ployed through a simulation example, and the validity and practicability of the proposed strategy and method are ver-
ified.
Key words: central air-conditioning load ; demand side management; demand side technology ; direct load control;

schedulable potential ;models
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Table 1 Influence of average outdoor temperature
FANREIC  BIERTHEE/KW ) BIEEHEREKW L) WHEEKW L) EE%

W

31 746.4 599.5 146.89 19.68
32 865.3 731.5 133.85 15.47
33 984.2 860.0 124.19 12.62
34 1103.1 983.6 119.45 10.83
35 1222.0 1104.3 117.74 9.64
36 1322.6 1203.5 119.16 9.01
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Fig.1 Influence of air-conditioning parameters

a. HIIFR LI

HIFE 1 Ca) WI%A, B FIIRFANIE R, BIEMARELTAZ, BIEERTTEE., R AWRE
i, ERIIFRT 3.2kW J5 TS E, THEEEAMIT 10%. XZF NEIIEZLR, dl (4) 154
AR, Ve WA AR LN T IR RIE R, SUBIE R R T DR KR B, H
JAR R ROE P LS5 T DR KIS s RPN E AR L

b. il 7% RERCLL KR o

D2 P=2.6kW, HIFff ] 1 (b) wIF Y, RE = H A RERCLL G R, ZIERT. J5 ] /s (Al
P BERLEGBOR, v R, AT A RN v BEAL LA B R AU R, R A
(KT 10%).

C. FUVHRl L 2 R o

BRI P=2.TkW. I 1 (o) mI%A, Bl FSCVFE L 22 AT oK, ZIERTROI mE N, BIEE M



MR LA, T, TR, R T 8%, nILATUL, FEE A RERI AR RE, fevrR
PG 22K AT AR AN, A AR DR T

(3) BHBHI W T

AT R EHSE e, BRI A P=2.6kW, il /2 BERL L 11c0, =2.8, FAMEE N 33°C . #
BELART A 7% B R T L PR P 2 BT

140 = - 18 140 - 18
120 | ) | 4 120 | d s
100 = [ I 100 17 ‘ A 4 12
Lt
= 8n 8 = 8 [ ‘I,..--i"""‘ <
Z i 5 = = 4 9
j% 60 [ ’ S % 60 ] g
E ol 1° E 1°
k _ 3 | _ 3
20 [ 20
[ M i e e el [ o o U o U AN

0
51 52 53 54 55 56 57 58 59 014 015 016 017 018 019 020 021 022

AW hCT)
(b) HAZEHI

HABAC W)
(@) AAPHITIEEm
fEIEJG R, PR, R, A

MiE 2 ZFRSHF M
Fig.2 Influence of architecture parameters
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