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Table 1 The values of human body parameters
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Table 2 Analysis of population characteristic
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Fig.3 Microgrid scheduling structure
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Table 3 Thermal comfort of units under
traditional scheduling strategy

Ak B 2% C % D% E 2%
mgﬂ max max ~max “max max
i L/ feen/ b/ feen/ o/ feen/ to/ fren/ to/ fren/

mn 9% min % mn % mn % mn %

1 0 1501 0 20.16 0 2540 0 19.22 8 4557
2 0 16775 0 22.01 0 16.26 12 3522 63 52.98
3 0 1145 0 13.18 0 28.52 3 3241 12 49.29
4 0 2406 0 2928 0 23.11 25 50.27 51 78.86
5 0 1443 0 2755 3 31.61 29 44.68 6 36.02
6 0 2424 0 2785 5 3556 0 28.58 15 43.93
7 0 2440 0 1294 6 38.09 0 23.08 31 60.84
8 0 17.15 0 23.10 0 2474 3 3344 9 51.76
9 0 20.67 0 17.00 8 32.06 49 42.61 9 40.09
10 0 19.89 0 29.04 2 30.81 21 46.28 81 72.17
11 0 1003 0 11.04 0 11.05 2 31.12 16 78.25
12 0 14.67 0 18.12 0 2345 0 28.72 31 47.12
13 0 1372 0 2047 0 16.65 4 3252 0 27.92
14 0 1794 0 2211 0 16.26 29 48.52 21 54.96
15 0 1424 0 1510 O 1593 2 31.20 30 56.37
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Table 4 Thermal comfort of units under
strategy proposed in this paper

Ak B2 (OF'S DES E 2%

HLH
gz W/ Se/ t/ e/ b/ S/ o/ fee/ te/ Sy
mn 9% min % min % mn % mn %

1 0 259 0 1855 0 2281 0 29.21 0O 28.10
2 0 2574 0 1420 O 18.09 0 21.27 0 29.34
3 0 2735 3 3226 0 15.17 3 3223 3 3245
4 0 2051 0 2520 0 27.28 0 2377 0 23.55
5 0 2216 0 1694 0 1971 0 2377 0 20.28
6 0 2202 0 28.11 0 2246 0 28.76 0 23.01
7 0 2524 1 3029 0 2725 0 1591 4 33.66
8 0 2028 0 1597 O 2857 0 1539 0 2751
9 0 2070 0 2579 0 1990 0 26.17 0 21.19
10 0 29.19 0 2891 0 2249 0 28.68 0 29.09
11 0 2354 0 2971 0 1220 0 1693 0 29.19
12 0 2431 0 2867 0 2557 0 2845 0 27.07
13 0 2750 0 16.76 0 2481 0 29.40 0 28.04
14 0 2621 0 21.29 0 2668 0 2082 0 29.54
15 0 2832 3 3217 0 2396 4 3377 0 25.04
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Fig.5 Air-conditioning load planned and actual output
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Table 6 Constraint transformation
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PPD Zy5/% REEXEZH/C  REEE/C
A% [5,30] [20.04,28.06 ] 8.02
B % [5,30] [21.74,28.75] 7.01
C% [5,30] [23.37,29.40] 6.03
D2k [5,30] [24.97,29.85] 4.88
E 2% [5,30] [26.78,30.83] 4.05
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Fig.6 Operation of class A crowd units under
two scheduling strategies
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Air-conditioning load aggregation scheduling strategy

based on user differentiated thermal comfort
ZHANG Yong', LI Ning®, DING Haohui’, LU Moyuan', TANG Difei', WANG Qi'
(1. School of NARI Electrical Engineering and Automation , Nanjing Normal University , Nanjing 210046, China;
2. State Grid Wenzhou Power Supply Company of Zhejing Electric Power Co., Ltd. , Wenzhou 325000, China;
3. School of Electrical Engineering,Southeast University , Nanjing 210096, China)

Abstract: As an important resource on the demand side, air-conditioning load can flexibly participate in the power system and
promote new energy consumption. In the process of air-conditioning load scheduling, there are differences in thermal comfort
requirements and scheduling potential among different users. How to satisfy the user differentiated thermal comfort and tap their
scheduling potential is a difficult problem to consider. In response to the above problem,the thermal comfort model is firstly
introduced to comprehensively quantify the user’s thermal comfort experience. Secondly,according to the human parameters in
the thermal comfort model, the K-means clustering method is used to divide the user groups with different characteristics of
thermal tolerance. On this basis,the air-conditioning direct load control strategy based on user differentiated thermal comfort is
proposed and validated by simulation. The example analysis shows that, compared with the traditional strategy, the strategy
proposed in this paper fully taps the scheduling potential of different user groups on the basis of completing the consumption
task ,and guarantees the thermal comfort of them.
Keywords :new energy consumption; air-conditioning load ; thermal comfort model ; K-means clustering; differentiated thermal

comfort ;scheduling potential
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