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Feasibility and Effect of Building Load Participating in Power Demand Response

Ai Songhui'  Wu Chengbin?
( 1.Beijing Shougang Construction Investment Co., Ltd, Beijing, 100041;
2.Ucloud Technology Co., Ltd, Shanghai, 200090 )

[ Abstract]  Power Demand Response is a key method to improve the efficiency of power grid. In this paper, a typical office
building model is established with Dest, a building environment and HVAC system simulation software. Dynamic characteristics of
building load is simulated and analyzed. It is found that the regulation of building load is an important means of power demand
response and virtual energy storage, and it shows high feasibility and great results. The power demand will be reduced by full-day
or short-term control of the indoor temperature. The effect of reducing the power load during the response period can be enhanced
by pre-cooling the building.
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Table 1 Parameter setting of building model
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Table 2 Setting of indoor heating value of building model
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2 0 10 26.7 18 13.35
3 0 11 26.7 19 2.67
4 0 12 8.01 20 2.67

5 0 13 26.7 21 2.67

6 0 14 26.7 22 2.67

7 0 15 26.7 23 2.67

2 1R
2.1 EEHUR 57 A

IS Dest fR4LL, AT DLSREULE B3 SR A SR
TEAHAZI R FBE A N T T
AR ETH2H—TH6 H (A—=&
JAHD THESERAT . B2 RERERTHIRE
BB AE 25 “C I A T AR 500 47 fr DA S S B B ) 25
GRS T BRI

160 [ —mmane  ----sobmE | 35
Y

140
/ 13 . a Y
! / A J
’/’ “._‘ /," “--—-\__/ "'\‘. 7 “|_,
1 1 1 1 10
1
]

%120
2100
7H30 7H40 I 7Hs0H 7Hs6l
IS

B2 ZEINEESEFAZRFAEE
Fig.2 Ambient temperature and hourly building load
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Fig.3 Hourly building load with different setting of

indoor temperature
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Table 3 Statistical table of building load with different

setting of indoor temperature
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Fig.4 Hourly building load with different

operating model
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Table 4 Effect of Power demand response with

different operating model

e R ER Raridg,
Y ISAT R T . . NN
s Uik FE I
WS A R (W/m2)  68.01  24.54 13.57
B far T B 0.0%  63.9% 80.0%
3 LHip

AR SR A2 SR 5 5 W 30 2 1] 2R G LA B
Dest #2377 — BES AR I G2 ST, X H B0 iy
PEREATBAD T, R BUEE SO BRI VR L
SR AR AU B B — P B B, R BRI
AT PEAT AT B ROR -

(1) @A = AR, 7T AR 3 b,
MRS . ARSI, ERINEN
BEIRERE 1°Cy 2°CL 3°C, BRI



9 34 &5 3 I, A
7

SRS 225 ¥ ) 7 SR S PR AT AT 4 B R

*325-

AT 6.4% . 12.7%. 19.0%; =N EHE
FEREE 1°CL 2°Cy 3°C, R THIAR 1~ 35 2 30 47 A
2B 6.6% 13.3%. 20.1%.

(2) 7B HL 775 SRmi 7 A Bt 28 P I 8 3R 47 4
AR, B RAF IR H S e R SRR T
YA ] DL 5 E H 7 SR N B B PRI R 7 47 e 1R
RO, ARTETIA I B 38 e ) 6 fe o AE AR SCERL1
HH XoF 2 P YL R T R 4 T DA B AR A R A7 AT 63.9%,
PEHT T 5 % 2 P IR B R IR 8 478 7T DA BRI el 300 A
fif 80.0%.

Sk

[1] Afhfe, PEER 7, BRI, 5. 70 7% SR Bk 0t 78
SRR [T]. L IK,2014,(3):86-94.

X as, T2 KPHRECAR R AR GErE 1Y i s (09 B i i
B 5 RO PRI T[] 4% 5 25 18,2018,32(2):137-140.
FLRTIN, 2240, NISCAS, S5 3T Sl B 1) 5 A A i
XA b i A A T[], #8555 751,2019,33(2): 135-
142.

RUSL AR T X 1 H g it 75 T AN G AR AL A 7 (D] AL
H AR AT R 42,2015,

(5]

Pacific Gas and Electric Company. Smart ACTM program
[EB/OL].http://www.pge.com/en/myhome/saveenergymon
ey/ energysavingprograms/smartac/index.page. 2018.
G A, A K, 24,55 25 T DLC W[ S XUZE
PR AN SR ()], R B UL TR 5441,2014,(10):
1546-1555.

SR, BRETBE, 25 ORBA, 4. —Fh 5 H B 1 R
TR A R ERSP]. PE:CN202904332U,
2013-4-24.

TN AR 2 5 T RO R 4 S S RORVE
fti[D]. F 50 A K 5#,2016.

IS, XK. 255 75 SR IS (0 20 18 5 A7 3 e 1 42
W5V S RAG R SRS (D], LRERFE 5HIR 2017,49
(BT 1):175-182.

SR RO, 2 A FH v 1 4 21 PR RE VAN 5 9EWE 7T (D] AL
HRHRRAE,2013.

AR UKL R B0 U SR L APE PERETEAN
HH 6] RELBFE TE[].74 VR 2 VA 56 01,2006,(6):4-33.
GB 50736—2012, FH@HHLRRIE X5 2 <M T8t
FRTE[S] AT [E R Tl th iRt 2012,

(LE#%E 315 7D
SE K :
[1] Society of Automotive Engineers. SAE ARP 85 Air
Conditioning Systems For Subsonic Airplanes[S].
[2] American Society of Heating,
Air-Conditioning Engineers. ANSI/ASHRAE Standard

161-2007 Air Quality within Commercial Aircraft[S].

Refrigerating and

Pang L, Qin Y, Liu D, et al. Thermal comfort assessment
in civil aircraft cabins[J]. Chinese Journal of Aeronautics,
2014,24(2):180-186.

Park S, Hellwig R, Grun G, et al. Local and overall

thermal comfort in an aircraft cabin and their

interrelations[J]. Building and Environment, 2011,46:
1056-1064.

Cui W, Ouyang Q, Zhu Y. Field study of thermal
environment spatial distribution and passenger local
thermal comfort in aircraft cabin[J]. Building and
Environment, 2014,80:213-220.

MR, T i A WL R Ge (CFD#E T ().
i 4%, 1999,20(38):21-23.

WEE A, BT BRI R G TR AL R EE
T[] N B 5 THRER} 22 4%4),1998,6(3):302-307.
PR 2 3 R AR AL AR S AN A% B BB B TR M. A 5t
AR LR K 2,1998.


http://www.pge.com/en/myhome/
http://www.wanfangdata.com.cn/details/detail.do?_type=patent&id=CN201220497803.9

©324 . ¥4 5 2= i 2020




