2004 3 Vol.19 No.3
19 3 TRANSACTIONS OF CHINA ELECTROTECHNICAL SOCIETY Mar. 2004

200092

TU831.2 TP18

Air-conditioning L oad Prediction Based on Seasonal

Time Series Methods
Sun Jing Cheng Dazhang

Tongji University Shanghai 200092 China

Abstract The optimal controlling method based on air-conditioning load prediction is an
effective way to solve the problems of ITS (Ice Thermal Storage) system. On the basis of achievements
of the two international load prediction tests, time series methods are useful in predicting the hourly
load of the target building due to its convenience and high prediction accuracy characteristics. Then the
theory and method to establish the time series model were discussed. At last, the validity of method
mentioned above was verified by a project.

Keywords Icethermal storage system, time series, load prediction

20 90

ASHRAE
SHASE

2003-05-08 2003-09-19



19

BM Test

[1,4,5]

BM Test

SHASE

89
3
[2,3]
t {X.,t=0x122,- }
AR MA
ARMA
ARIMA
Seasonal
ARIMA
ARIMA
AR(p) MA(q)
ARMA(p,q)

ARIMA

24h

ARIMA
S
{X.,t=0x122,- }

F (BS)N2 X, =Q (B®)E,

B_——
N——
F(B®)=1-F,B°-F,B*-...-F ,B™
Q(B®)=1-Q,B®- Q,B%- .- Q,B®
E¢
ARIMA(p,d,q)



90 2004 3
e 1
i (BINTE; =q(B)e;
€ ——
B——
R ——
j (B)=1-] B -] ,B%- -] B
) ; SAS SPSS
q(B)=1-q,B -q,B"- ----qqB
w, =N9RP2 X, 2
Akaike AlC AlC
i (BF (B5)W, =q(B)Q(B® 1
J(BF (BIW =a(BR(B)e, (1) Kullback-Lelibler
(1) SAS
p.dg x(PD,Q)s AlIC
4 (6.7] AlC
4.3
Y Y
C2
D W
[3] 4.4
SAS SPSS SAS
4.1
1
5
S
2 2001
2002
5.1
2000 8 1 2000 8 7
4.2 1
1
24h
24



19 3 91
1.0
1400 o
s
5 15
1200- j;g
m o_o-lilililiiit-ﬁlilil:tttl
R
10004 R
& 0,54 _
= 8001 R M
1 L_IRIIEES
6001 12345678910111213141516
it e BlE
4004 (a) HHXEEE
1.0
20(\1 19 37 56 73 91 109 127 146 163 %
g 1.54
*
E j:l:.zl:lﬁ.:—.
0.04
&
1 4
Fig.1 Sequence chart of the air-conditioning load T*i 0.5 —
_ HfER
500 Y S m HRARY
123435678910N1213141516
i fg B
0 O LEL &
£ 2004 3
h Fig.3 The autocorrelations function chart after seasonal
o difference
-2004 1.0
i
-4004 =
=
K
-500 =
1 19 37 55 73 91 109 127 145 163 o 004 — —= —
R
¥
g T mm
2 R — L JEEE S
Fig.2 The sequence chart after seasonal difference 123456 (7%)8%5({1150 21311516
(a) EAMXEREE
1.0
2000 7 1 2001 8 31 b
1= 1.54
24 %
=
&R 0.04
¥
3 > . ) -
=03 R
10— R
4 I'C12345678910111213141516
i) Bt
(b)) fii AR % B8 B 1]
4
Fig.4 The autocorrelations function chart after second

difference



92

2004 3

5.2

PROC ARIMA ESTIMATE AlC

p.9
AlC

PROC ARIMA
AIC

AIC=19950.13

2 g=(24) p=(24) AIC=20018.47

3 g=(1,24) p=(1) AIC=19580.88

4 q=(1,2)(24,48) p=(1)(24) AIC=19370.01

5 g=(1,2,3)(24) p=(1,2,3)(24)
AIC=19352.36

6 q=(1,2,34)(24) p=(1) AIC=19348.87

7 g=(1,2,3,4)(24) p=(1,2,3,4)(24)
A1C=19449.41

AIC 9=(1,2,3,4)(24) p=(1)

W,

1 g=(1,24)

(@-j 8w,
= (1' 0B - q,B%- q4B° - Q4B4)(1' Q1524)et

J 1,91,02,03,04,Q;

i, =022202 g, =098882  q,=0.23698

q,=004696 @, =008584 Q,=092588

5.3

c? 2001 7 1 8
31

1 c?
Tab.1 c?verification

m 6 12 18 24 30 36 42 48

p 0.998 0.582 0.407 0.091 0.086 0.058 0.085 0.116
a=0.05 p 0.05

Ho e
54
SAS PROC ARIMA
FORCAST 2002 7 1 8

31 24h

5 2002 7

140}
12004

It
wood [N 'I ['l; 1

L‘ a'r ’r

_ 1 | .
2 R 4 b f .}H :,'f
| ., | aitdll
-: il ..) " I ?’ I'jj" il)“l 1
- 4001 4 1T \
200 L
3 L 10
1 1% 37 55 T3 9l 109 |27 |45 163

B ] e )
5

Fig.5 Sequence comparison between the predicted load
and the actual load

18 = 2
—a Q- Q)
_VN
My = 3
Qmax

QA Q& —

Qmax—

N —

0.043
6 2002 7 1 8 31
R=0.759
1400
12001
10001
& 8001
6004
4001
2004
O.
-200 0 200 400 600 800 1000 1200 1400

/ Rt

6
Fig.6 Scatterplots of the air-conditioning load
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