(BRI
RIRIEIN -
1 ity BN
AF it B
B2 -

£ h JHREH
W AE 12 1 Pk ik 2E

K
75
1E

=
HH

Hh R =2 ife] 28 G I B o0 i S 4 i SR
R SF IR AL et 44 2K

Ly A e

Mt 4 Rl AR

b2 |



www . tipdm.org

A S E] 2R G SE IR AR DA SR

W

TR RGN NIRRT ETE R ARSI, RN BAR T ERIREIRIHAE, At
R R R GU T RE AR R L oy R

TEARSCH, FIH MATLAB XFRTZS HER AT Sais 2. ZE k. H 2 AR 4 26 i
MEERID IR . T ACER AR, K R AR S RS FE TR IET B R R RS
. HEREBAT 05 BEMEZ A 3T A0, MERENT2T 0.3 HIE
PERUAFRFIE R . $EHCHE T 10 MRMER 2, WK 3.

B —, ERD IR E . AR AR BRI T ARG AT
FALEA T RRAERIAY, AHINED AT AR ) e R A AR AL, FARYE RARRRERIA S
RGNB L, BBIRGRE, /5T double-fold 52 XIHIE, A IUBAYIE RHUREL
ot

R, ARFEAA e R AR R XS ¥ KR . ¥ B R AT A B (1 it
s, Bl 58 SRR KR . BRI AN, ENEE IR e d, IR R TR A e AT T e
W, AR R SRR LAY, 15 P S U R G ) B A SR, 5 JE R I
(] Fp F S B AT T, T 45 R IR A 4

R =, R LAl LSRR RN A AR, LRGSR R, PLRE
BATIEAN S WA W R S R AR, @ RE R RRBITSEIMERL. IR HE
T MATLAB, FIHIBEEEERGEREUM, @GRS EN R
SRR BATHOES, IR = B AR, 4R TE LI AT 5.

PP, FERT I = MR R IEA B — R L 0.5h N A7 &) 08 48 MR THIE:, %
W RGNIBAT AT I B BN A R, DL R RN T R, T
s RI IS (B TR RGBT 2 18] R GEVH FE R Th A J9id ERIBUE, H2 0 R G0
PER AN B, R ShaSHRRI 0 e R AR ) RUIEAT SR AR, 19 2B Dumé, vE I
B 6.

R PRFRARG ARG, OSSN, BAEHL a5



www . tipdm.org

Abstract

Central air-conditioning system has brought a comfortable living environment for
humans, but it also brings enormous energy consumption. So the central air-conditioning
system on the issue of energy saving has become one of the popular research.

First of all, we use MATLAB to data cleaning, data integration, data reduction and data
transformation and other pre-processing steps. Then, based on the data of preprocessing, we
analyze the data of each attribute and the power consumption of the system by Pearson
correlation coefficient. We have a correlation coefficient greater than 0.5 attributes of the
secondary correlation analysis, and the correlation coefficient of less than 0.3 attribute is the
eigenvector. Finally, 10 feature vectors are extracted, see table 3.

For the model one, firstly, we analyze the chiller, cooling tower, chilled water pump and
condenser water pump respectively. We establish their energy consumption model, than get
the energy consumption model of the central air-conditioning system. Secondly, we get the
system efficiency based on the ratio of the system energy consumption model to the system
load Finally, we conduct a double-fold cross validation, and found that the model fit better.

For the model two, according to the model one, we first use a single variable principle of
the chilled water pump, condenser water pump and cooling tower to control the speed,
respectively, to change the chilled water pump, condenser water pump and cooling tower
speed. Then we change their speed, and establish the central air-conditioning system energy
optimization model. The optimal control strategy of the central air conditioning system is
obtained. Finally, we use the time series to predict the speed, and the forecast results see
Appendix 4.

For the model three, on the basis of model one, we have the minimum total power
consumption as the goal. Taking the equipment state as the decision variable, with the
conservation of energy and the coupling conditions between the devices as constraints. The
optimization model based on the operating parameters of the central air conditioning system
is established. Import data into MATLAB, and he global optimal solution is obtained by
genetic algorithm. By comparing the total power consumption and system efficiency of the
system before and after optimization, we find that the model three has better optimization
effect. The results are shown in Appendix 5.

For the model four, On the basis of the previous three models, we carry out sub-control
of air conditioning and divide the day into 48 time periods by 0.5h as a unit measure. We
virtual a starting point and end point, with the unit metric as the vertex. The time interval
between the vertices as edge, the power consumed by the system between the vertices as the
weight of the edge, we will then control the air conditioning system into a weighted directed
graph, finally, the shortest path of dynamic programming is used to solve the problem, and the
optimal solution is obtained. See Appendix 6 for details.

Key words: Central Air-conditioning System; Non - linear fitting; Optimal control strategy;
Genetic Algorithm; Dynamic programming;
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RAGMEFIXE (BEFEAKF, 0.05) MG EN T~ RTR:
®71 BEKFASGTREE

~0.0234m_ . +10.45 (31)

cwshdr

ZH BIEXIH R? RMSE SSE
a, [1.729x10° 1.837x107°]

a, [-0.02442 —0.02237] 0.9652 0.7196 664.4
a, [10.01 10.88

MR ERATDVE H, A RCREES
5.1.6 FRZ IR RGHIREFEA R RIRAY
K IR BEREA IR A] 75417 b 2 1 AR S R BEFERE LA -
P = P + Pio + Pao + Py (32)

total chwp cwp
Hrp Py WA HERE IR, Py, WRKRIIR, P, AWREUKEINR, PR AEIIR,
RGHEN:

P
n=2 (33)

5.1.7 double-fold & X I&F

Wt AR 41 0 AR — M YIZRSE, BD trainingSet, 53— E IR AE,
HI testingSet, %) HIUIZREEINZR, HIMNAERRIE . 2 )5 FRRAIZREEAE Il s, Iiial4e
VENNZREEREAT — OB, K I3 RG0S FE BB R G R RZE NN SR
IR 2 o

RZERE N s

T R e B M
T T T T T

ROk

Bl 14 X RIERZER

13
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b, FEHERZEN 354, RANKIRZN 0.0125, WJLLEH, RER/DN, BN
RAEHT
5.2 FE I R G REFER AR EL

RS R EINRIE . B E SiET TSR s, BONE k. e
NI, Bl FEAF R ZEINTIRFAE T AT RS AN A IKIE . BB IE DL A 215
U BT o BB PR 7KER VA 7R DL VA EN 38 XRS5 AT P Tl N A5 R REAK
B, RIRERERAL.

ST AR A (5] P42 ) S T 2R GERE R R, X ¥4 #0EE JRUWL-5 7K 25 1y i 4 7 e
KHTIMTHSE:

a. U KRR, WIS R AR

b. SR A EIEE XU i, IKIR R IR AN s

C. [FII AR K IR 5 VA EVHE XU ) % T

MR R =Mt sReE, A TR RIERR/D, RAWF &S, HAER RN
BRI (8 T KSR AA HES TR o A5 IX IR 2 R BERE 3 HIE B /N, RCR S 4oy HiE B
B, WARR S REFER AR, RAVCRM A F o AR X /K ZEFNA E1E 5 Tl i i),
FRATHE I 7 BT 7K 5 AT s TR VA H) 35 785 1 S 1) T A S D425 1) SR
5.2.1 KIRAR B TR 1) S 3% il SRR

FRPEAR T —J0L G H A K IR L KRR 5V K IE & B [R50 R DA ROK IR Th &
AUKFE LR, 454 A30(29)F1(30), A LIS HE/KIEDIR, BKIEHE DL LA K
EEHMARN:

I:z:hwp:bo—i_:qul—i_/uZsz (34)
N, —(0.1096-0.996xn,;,,)

- 35
H 1.002 (35)

Her, by,b,b, 25BN A RS, Hb,=73.3336, b =-0.1841, b, =1.0938x10",
BATCAAIKIE I Z B, BN R, B KIRHHE . AR BRKER L« WA
BB K ZE . TN AR B K ZE AR, B B0 T R e K=
A AL,
min B, =by, +uxb + 1’ xb, (36)

mchwsfhdr,min < mchwsfhdr < mchwsfhdr,max

St. r]r:hwp,min < nchwp < nchwp,max

T <T <T,

chwrhdr,min — "chwrhdr — " chwrhdr,max

(37)

N, —(0.1096 —0.996 % n,,,)
1.002 ’

AN MY e T e VA Y >
mchwsfhdr,max N mchwsfhdr,min 7] %Uj\j{V 7J(7K7J({}"‘I$;§ E/(JJ:“FQ?" nchwp,max N nchwp,min

/\I:FI7 H=

o
haynl

\

IpSies

14
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IKIEHEEEFEN TRy Tmarmac ~ Terwrnar min 2978 VRZK BEZKIRFER) B R ER . T A5
P I RCR L P T ERERE, T, 00 ANBERAK, ARERE

FH, ABUKERIIE., BEUKEEEL A BOKEGHIN LR, 148 n10(24)
F1(26)15:

P, = 2.663x10° (v)” +0.00189 +1.561 (38)

N, —(0.3578-0.02429xn,, )
. b (39)
0.001802

Hrf, R, WREUKERITNZR, n,, AREUKEIFE, N R EOKE T 64

PRV K IR (3 /N bR, PR KRB L KR KK IR - SN H 74 Tk
BE KR ZENLIRFM, BB R

P, =2.663x10° (v/)’ +0.00189v +1.561 (40)
mcwsfhdr,min < mcwsfhdr < mcwsfhdr,max’
St. nr:wp,min < rlcwp < ncwp,max' (41)
Tcwshdr,min < Tcwshdr < Tcwshdr,max'
S o N, —(0.3578-0.02429xn,, ) ;

0.001802

mcwsfhdr,max N mcwsfhdr,min ﬁj\%ﬂf\j‘{é\?ﬁﬂ(fiﬂ@;ﬁﬁﬁ E/:JJ:‘FQ%‘ ’ ncwp,max N ncwp,min ﬁj\%uyg‘{é\

IKIREEEE L) E TR Tonormax > Towsnarmin /9% BER BEKIR LK ERBR o D9 17 ARZI A
AL AR TP HIEFERESE s Ty BABERAG, ABER

5.2.2 1R 1 H e T B B L ] SRS

FRLAR R TRY— DL 2 1074 10 5 SR B S5 T 36 0 06 2R T 1, VA SIS IR /K ik
B LI A HIES WA IRAS AR AE AR S5, phk, ST MATLAB S Al 112 1170 2

Mysthar =12.37 <N, +216x N, +238.4 (42)

R ENEE XUl . v RN/ B2 5 v AN T T & U 18] B 5C JR 0 B s

15
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®  chwsfhdrvs. ct_pc, num

chwsfhdr

1.2 20

num ctc
p

&l 15 WA & HAl e R
LAV MBS TR /N E AR, R BB XU FE L DA R KIRLZE A A AR SR AT S 1 AN B
(ALY
min P, =c, +¢, x(12.37xn, +216x N, +238.4) + C,N, + C; AT, sencer (43)

25Hz <n, <50Hz
sts (44)

cwshdr,min — ATcondenser — " cwshdr,max

EFI AT, condenser =Tcwrhdr _Tcwshdr » Gy,C, Gy, G %%Uj’\jjﬂ‘%%ﬁ’ H G = -36.07, G =143,
C, =115, €, =0.003. T,y AW HKBKRREMBME, —BoK, RS T
%ﬁﬁﬁg,nmmmﬁéﬂmhmﬁEMEﬁﬁ,ﬁﬁiﬁ,I%??ﬁﬁﬁo

5.2.3 FRT R ARG REFENARE

Y 3R 7K R A B e 42 1) SR S 45 81 PR 7K IR T 3 AR 74 0 B 2 e T i 1 42 1) S i
PREIRR AT . A R R GRS RERE SN N F AR, DLUKIR B AT A1 EE X
PRI NZIAROR A, L R G REFEIE AR Y

min Ptoatl = mm( chwp T ch )
= Min[73.3336 + 1x (~0.1814) + 1/° x (1.0938x10™*)
+2.663x10°° (v)” +0.00189v +1.561 (45)
~36.07+1.43x (12.37xn, + 216 N, +238.4)
+1.15x N, +0.003AT,_ . .. ]

mchwsfhdr,min < mchwsfhdr < mchwsfhdr,max
<n

r]chwp,min < r]chwp chwp, max

(46)

S't' Tchwrhdr min — Tchwrhdr - Tchwrhdr max

Tcwshdr,min - ATcondenser — " cwshdr,max

25Hz <n, <50Hz

16
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/\EFI’ ﬂ= chwp y V= CWP) o

1.002 0.001802
R E IR = i e, 49 2K = Fhda il sk N (A [F D) e
& 8 RTINS T IREFER

1 77 =0 KA (KW) | KRN (KW) | EIHER (KW)
AN PR AR K SR TR 4.02 17.25 21.27
AN AR VA A3 R e TR 7.11 10.73 17.84
[F) B 5038 K SR RR ¥4 H 3 Xt P i 5.18 7.19 12.37

N T, KRN E:

25

I 5 ) %
O IkEux
201 I e

101

all

1 2 3

Bl 16 AR HI SIS T B REE R

MR E BT, n SRR I AR KR AN BB AT, LA SR v R ES AT KR (1 e i
EAM. B, RAHEAKRIBEREN, (LSRR ETT RO EINEN. dit, [H
I AR AR IR ATV BVES KU (R TN, T RERCR BN B3, (B2 U RAE Y RE AR 35 (1 1

OUR, W B ARV, A4 RS RE A K IR [
Ty 8 3 SR R R SRR LA T R L

— SR Pt Ja e

4000 -E.WW»*%%V‘

QD AD” A Q
AV Q \‘o\ \\q\

\ W
,.»Q q:”ﬁ\@b(’\g\ N &

Q\b Q\b o Q\b Q\b Q\b Q\b
AL
NN \%\%"\'f"
RN NN ZEN NS

B 17 BAEEERALETEX L
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AR EY W &S

0.5

0.4

0.3

0.2

0.1

0

. r»_f b b b q,.-' %..' r\’_~' (\,"' q,..' r\,_.' (\,"'
NN IR G I
NN NN NP SR\ SR\ RO
\\&\\fo\m\\%\q’ NN \\\q,\\\q',y\%qf\w SRRSO
ANIENIEN AU

S S o e o o
P S S S
\Q\\Q\\\\\\\\

Bl 18 RGMEMALET SR LLE

TEAN R 21 KR AR Ve H B IR IR AN DI, DRI 25 B 2050 oL D 26
FPAEE AN (R, 5 R8I R AR, 12 IR )P B0 KR 15 XU ) T A K
FERTSAE B T RGBT BN . LA 2016 4F 10 H 15 HEWRH], 0k B BT Fitkb
Mg, FIHIRECPEE, b, =02, b =05, b, =08, H13EIAEKREIIY]
UE{E A :

Gy = Dorps * Revp2 ; T2 _ 7 666214

Iy, =n§), =7.666214

R IKEAIIRE -
n(1) — nchwp,l + nchwp,2 — O
chwp 2
v —n® _—
EI] y2 - nchwp =0

R EEYIIRE -
n,,+nN
n® = % =7.785074
By, =n$ =7.785074

TR Sy 2
Vg =ay, + (1_ 8.) Y, (47)

FIF MATLAB 5 2016 4 10 H 15 HiX— K HH— 0 563, 151X =& 2 ]
SEBRE DL R SO TONE,  VE W 4, 34 FE T an T B R
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100

0O

80

70

60

50

a0

30

201

101

L
100 0

(@) VBt /K R e T T 45

(C) ¥4 B T 45

19 =M BAFERNSR

M EBEFHI@). (b)s (C)FTLAE H, I FEECTIE 75 TN A B K 32 FA B 18 (1) 4 i
BA R EERYE, HoP AR ZE 2 58 0.01%F01 0.006% . SR 1M1 X784 7K 252 54 38 1) 1
TP AE TR Z5 3 0.2%, RS TRIE AR E, (i, SERSURIE A Y
GBI

B, BRI AT T 1% 7 v oAt vA E0 6 HEAT TN, -t AT RS 2 TR TR] e A B
DRGSR BT Z A TR . B K R RIS ENEE 5 .

5.3 FRZF P RGBT S BN BEAER
5.3.1 HArR BRI

B ARAS (0 BRe DCH2 1 SRR AR A2 78 TURT AT IR T, AR 2 R G B AR R /)
ARG R, WAL B Fr -

N, 48 N, 48
Min Py =Min(. > Pr(t)-2,+ Y. > Ph,1)-2
x=1 t=0 j=1 t=0 (48)
N; 48 N, 48
22 Pa®-z, 42> Pi(t)-2)
k=1 t=0 1=1 t=0

Fob, Py NAGHORFERE, PLQ) AEUMZIE X AR EEEIRERE. PL (1) 8 ] MAKE

19
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EURZIMIEATRERE, P (0): K MABUKEE N2 TR, PM): BIAH
BEGE LN ZIFIE (T AR, NN, =123, N,=1234, N,=12, 2 Wit&miksE:

1, W CIFA
Z = 49
'{Qﬁ%ﬁ%% )
5.3.2 4R
o RAEILK:
Hh tfe 233 U VA AR R A T T I SRS, B
Q.=2Q (50)
Horb Q WA T I SR AR
IR DX S P SR A A L E 9 B A
30< chwp <50 (51)
30<n,, <50 (52)
25<n, <50 (53)
® JEEZ’\]FE
T chws ,3 Tcws Miﬁ‘]ﬂ%ﬁ-
Tchwrhdr min — Tchwrhdr - Tchwrhdr max (54)
Tcwshdr min — Tcwshdr - Tcwshdr max (55)

Teusnarmin 297 K BEAGHR E M e /IME, AMEFTIAEEAFRIRIR L T gngr max 7373 EIK
KRR RARAE, AR T TEREE . T PRERME, AR

o A IR A K

IR AT, RHKGR AR ERATRSH, KRR E AR E T E, K
IE AR A s 1R PO, AR OK 5 A HIE B AR R IR -

Qe = mchwsfhdrC(Tchwrhdr _Tchwshdr ) (56)

FC, My A K IO, ¢ FK I .

H 74 0 B AR B A HUR e A AL, IR AR B 518 MUK R Z A
LI R A

I:)CH + Qe = CMypstnr (Tcwrhdr _Tcwshdr) (57)

20



P H K 5 VA HI B 2 IRIAEAE 56 MR 20 R 6 R T,
ﬁ 7 cwrhdr

B
1_|_ ﬂs( cwrhdr ]
nc’[

Qe + I:)CH =

b, B B B NG REL

gi b, BRI s

mln Ptotal - mln(iz Pch(t) Z +§Z chwp(t)'zi

x=1 t=0 j=1 t=0
N, N, 48
+ZZ cwp (t) Z; +ZZ (t) Zi)
k=1 t=0 1=1 t=0

(N,,N,=1,2,3; N,=1,2,34; N, =12;)

Qe = mchwsfhdrC(Tchwrhdr _Tchwshdr) > Q !

I:)CH + Qe = chwsfhdr( cwrhdr _Tcwshdr) )

Bo
m
7" " ‘cwrhdr
Qe + I:>CH -

By !
1 + ﬁ cvvrhdr
nct

<50,

st.
30 < nchwp’ cwp

25<n, <50,
Tchwrhdr,min < chwrhdr < chwrhdr,max !

T <T, <T,

cwshdr,min — "cwshdr — " cwshdr,max !

z, =0mk1.

5.3.3 BfEHE

www . tipdm.org

(58)

(59)

(60)

e Bk AR, A e i R SR R B ARV RS AL AR ARG
BRI, 255 FRBRMRAM, Kk, N T34 R, FIH L

BT BRI REE R, U R BT K AR
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It

S i L g % 1]

VIR FREP(Y)

|

TSNS B

|

BERAE P(t+1) #4UP(Y)

A

A

T R4 LEHED 2

GiitEiARP(t+1)

A 20 BEHERER

Ry L SRR Y, N L AT DL A S B LA DRI

step 1:

step 2:
step 3:
step 4:
step 5:
step 6:
step 7:

WItEte, LRSS, THE B ARREUE, R EUE Rl SE T, it
1T %

THEAMR I IE R 5

RAF IR

BALERAE, B, XA, FFE R

TR A R B 5 L 5

FEXE N e AR AT, T R R, R A R R A
AWy fo ol 45 R 7 A A5 LEHEN, A SR AL, 19 B R iR A, 75 %% & step 2.

Zoab A SR S 1 8 JI A A RV WM 5, FRAL TS i AR R A R
SGACE S, RS-

5000 SAFE AL G E e R

4000 NA— A oA DA S LN AN e
3000
2000
1000

0

b\‘ofob‘ob‘ob‘cbb‘obbbb‘ob‘o‘ob‘ofob‘ob
NN QQQQ

RO O O O R O SOOI OO ON N
S S e & o ol s g o S o S
S A N N O O S A AN RS SN

B 21 JEFE R ERAGET SR EL B
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RGHE AR
0.6
05 Ry
04
03
0.2
0.1
0
b o b b bbb bbb bbb bbb bbb bbb bbb
S A D RN N N T NN AT DN
S S P B F T S PP BT Py D
B S e S P S 0 O S S P N 0 o S P e o ™
MAI O OO QRN AT NANTNTD OO O

Bl 22 RGEMRALETJEXT EL B

MEBEIWT LA G 8A SA SR AR 1% ] RS 2 4 Jy e A A, AR R OR B
HA B HCR

5.4 £ BASRAETY
ST F R ST T U RS R R A OB, AR RS A R R
(1) 456 B % 2EFF/ LU 2 A/ B A BT LRI /26
(2) 156 B A T A 2 FLRETE 6 1K
(3) 54 B &R RERE T i IZ 3
(@) (LA A2 b BT — 6 B

N IEBTRELL R SR RGRCR AT B, AR 24 /N 2 B 2] SeAT o0 i B
FEfle AEARSCH, FATEL 0.5 /NIy TRIRE, BEM /N YR, St 2 P A, ARYE
DL, K e oA U 2R G5 e 1 A 2 B R I d e 4 1 R, R s Mk
Xtz AR G IR A AT 42

FERFZ I RS, i T AT — R EL 0.5 /NN MR RG220y 48 NI EG, BRIBEAE SR AR i
[ RRIN,  PATX 48 /> Jp BUn 18] f B 1F A 1A R T, 2% T 2 TA) PR I 1] 1) B A 1 1
i, BT 2 18] RGEE AR Dh &AM O8I0 ERIAUE, 2016 4 10 A 4 H % 2016 4 10
6 HAZI RgeEm AT, W T EFR:

700

20164F 10H 4H #E 1 &
20164F 107 5H E L it ‘
20164F 10/ 6H & 1 & | |

600 -

500 ‘
400 -

300~

200

100

Hr

¢
12:00:00 18:00:00 00:00:00

0 c
00:00:00 06:00:00
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&l 23 R ARG B I B

44 — 48

S

40 — 45

B 24 EREFEEBRTERLKFHE

W EEIFTR, RN s fIZpit, PARER 00:00 4 1, 00:30 A 2, DAL,
23:59 4 48. A TR B RS ATIHFE M B/ N2, BRI SRAE TR s B TH A t (1 B i o 1
KIG=(V,E)E—"MmBARE, c,®rLBEENEML<uv> ERBUE, MiESs E
Kt EREBRAERKEIL A (Y « W TR Hd(S,V), B FRRL:

{d(s,v):cSV (<s,v>eBE)

d(s,v)=min{d(s,u)+c,} (<u,v>eBE) (61)

AR FIR I A AR, 12 F Bh A ML SR PSR gt 22 B PRl gt e e 45 O R ) e A
L

N ZBEG=V,EW), HkMNMEL nANTAT;
futh . R ICE KT o[n][n] ;
1. EAAE j N1~ (n-1) EE AT TR EAE:
1.1 FEE j A NL, SFil<i, j>eE AT Fik#EAE:
a. cost[ j]=min{cost[i]+c[i]l[j1};
b. path[j]=i (iFcost[i]+c[i][ jTiZFH/) ;
12 j++;
2. fnth AR K cost[n-1];
3¢ AL E | = path[n—1], EFIEH 3 path[i]=0, it A2 2 BT
3.1 fith path[i];
3.2 i=path[i];
I FIR TR PLRAG R el R G — RN SRR, FRARYE AT A —
ﬁﬂljﬁﬁ’\*ﬁ 73t op e R GEAEAS RIS 21 DA S A [R5 IRES T WIS AT BEFE T A2 -
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48 N 48 N,

min Ry, =min(} > Pi(1)-Z,+2.> P, (0)-Z,

t=0 x=1 t=0 j=1
48 Nj

+ZZ¥MW&+§2%®ZJ (62)

t=0 k=1 t=0 I=1

(N;,N, =1,2,3; N,=12,3,4; N,=12;)
L _ LA TR )
0, BxEB B E KIT
1 BB I/KEETH)E
0, BB A KERITE
1, kG B EKE TR
0, kG B BRI ARTIT I
(LB RIS TS )
"o, ISR R

(64)

K=

(65)

Pt AYMIEITHE
PE(t): 8 X AN IR ELYE I 2547 A HE
P () 8 | ARSI 2 TR HE
PY (1) 48 K ANVABEK R L Ui 220 (03 47 B e
PU(t): 51 ANA HIHETE LN 2 H0IZAT REKE .

T 74 B A O . KL LA T 8 % T B £ O = 2 I AR A S 1
NTAEGRE N, BRI, R

o LE AR, KU T W R

o KGR, YRS TR 3 R

ST FRPAEN, WA AT TR, MR TTREAFIRIL, If B RGHRE

HERD, AeREm. ik, BATLL—RARGHEEN IR R H bR, DR R
G A REIR(1),(2),(3), () WAV HUK A

KT ()25
1Z.(0)-Z, (t+4) =1,
Z(t)-Z,(t-1)<1 (r=1---,12;t=1,---48) (67)
Z,(t) =0xk1,
KT (245K
f}zr(t)—fz,(t—l)ss, (r=1---,12) (68)
KT (3) Lk
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Ph min < P (t) <Py

ch,min — ch,max !

I:)cglwp,min < Pctj1wp (t) < Pcﬂ]wp,max’
Prtp.min < Pap (1) <

cwp,min —

I:)clt,min < Pclt (t) <

(vte{l---,48}) (69)

k
Pcwp ,max ?

|
I:)ct,max’

KT (G)IZIR:

Ny

> Z,21(N,=1,2,3)
x=1

N,
>.Z,>1(N,=1234)
j=1

. (70)
Y7, 21 (N, =12)

N,
> Z,>1(N,=123)
1=1

Hrb, BATKAEGE =G B& M L2505 08 1,23, KK RN & B MBS
RSN 45,67, KABUKR=GRMMNEEL (W ERITTD 5504558 8,9,10, #
AEEEP GBS N BB ONERIAD Frsoh 11,12, W, Z, @) (r=1---,12) orts 5
AT BN ZIRES, 0 FRATT, LIOREIF, Py FRE X B AR B R/
DNE s Py e RN X B A E IR R, RUABUE N Py e B850 | HHRK
MR, Pl e N | GRIKRINBE DI Py, 0 FOR K G BRI B
NDIE, P max RN K BREKRINEUE DN Py FOR | BRI,
P e 2785 | 65 V4 BB HBUE D 36

R Lik, Lha(62) 8 HireR%, L2 3((50)-(58) M2 (63)-(T0) ML R &, 2
SLRERFE TR

ARAE XS P 5 A8 B (TR 4, 75t T (S e A i SR T~ A 010 0.5h 45 B4 RS PEAIEK
eI 6, FEFIIIBLA, R SEH AR R AR SR LA HT S LU R B

B E AL S5 G
5000
4500
4000 INA—AA A D A AAAA A AA—
3500
3000
2500
2000
1500
1000
500
0
6 b b b b b . b .b.b . b.b.b . o.b.b . b.b.b . b.b.b . b .b. b . b.b.b
S S S S o> S S S S S S S S S S S oS oS o
O O S R A N R R N O N NN S i
AR NN NS NN A A NN N RN NN L R N N N NN AN N

&l 25 S ERALET SR EL B
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RGME —— MIERRGNCE

0.6
05 b — e
04 [mAESINAAASN AT NNASNINANIANA AN
0.3
0.2
0.1

0

CRCECRC RIS RIS b ‘o\‘o\‘o ‘o\‘o ‘o\‘o ‘o\b Q ‘o\(o b

B 26 RGRURALHT X L

FERARAEA NS N LA 2h D J8 J A0 % v s BRPIRAS BLSAE A J B R G 1) i AR HL B AT
ARG, WNERPIR:

R 9 BRI RS T 50 8 MRS

Time Stamp | chlstat | ch2stat | ch3stat | chwplstat | chwp2stat | chwp3stat | chwp4stat
0:2 0 1 0 0 1 0 0
2:4 0 1 0 0 1 0 0
4:6 0 1 0 0 1 0 0
6:8 0 1 0 0 1 0 0

8:10 1 1 0 1 1 0 0
10:12 1 1 0 1 1 0 0
12:14 1 1 0 1 1 0 0
14:16 1 1 0 1 1 0 0
16:18 1 1 0 1 1 0 0
18:20 1 1 0 1 1 0 0
20:22 0 1 0 0 1 0 0
22:24 0 1 0 0 1 0 0

R 10 BRI R T 5o R KB

Time Stamp | cwplstat | cwp2stat | cwp3stat | ctlstat | ct2stat | systotpower | effsys
0:2 0 1 0 1 0 63.23 0.55
2:4 0 1 0 1 0 56.72 0.57
4:6 0 1 0 1 0 51.74 0.6
6:8 1 1 0 1 0 121.91 0.5

8:10 1 1 0 1 1 234.95 0.48
10:12 1 1 0 1 1 237.95 0.49
12:14 1 1 1 1 1 268.16 0.53
14:16 1 1 1 1 1 234.67 0.49
16:18 1 1 1 1 1 221.84 0.48
18:20 1 1 1 1 1 208.54 0.48
20:22 1 1 0 1 1 121.92 0.49

27



www . tipdm.org
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R #HE Pl 2016 & 10 H 5 HAKI; 0 FRmwxk, 1 Ryt SHEEENEESAN
KW, REGRCREEEHBALN KW/RT.

6. 45k

e R g e A T LB R I R G LR, AW TCIRTT I, A 2070 Sl 5 R 4t
BRI HEAT 5 18, s Z500T B 28 G 4t Wb R 1, 4 BE SIS R DBAE T RE A IR -

I b e 2R R G Bl e oK BLAREL, BB 15 R SRMIWT I, 2500 ot it
ITHUAEE, SRBURFAL, REJE PR o 2T HAC R JE A RHE,  FATT 20 il oxt rp 2 4 1 74 1
T, WEIREE . WIS BRI DL SR KR I RERE 2 AT 20 i . 05, RS E
HaRZIERER, @R, B R s R, B AKRE . WRKEMS A
PERE 2 A AR A A B AR B R AR, REBCRR A £ ORI BN HE
Il R R, B R RS A S AR B R L, RGRCREK. &a
LGP R, O TR R GRACREEHE . R BRI T LU v BB IR )
HERERSHRNHAE, HREHBEERIK, RIENERK.

FERE TP e R GE T REL AR P, BRARAEE H e AR (0 Al EASOR 1 BoRRE
FErteteist, B2, tWRIAAEKPRAEFR A ARSud iy, . RARE
A RE IR 2 7 KRR, QR AT AR X — B v, 2 T AExT A RS 1 R 48
BEATHE Z T RE

T, AR R GHEOY AR TR AR IR, W E R S REAE AR,
IBATHERE, HES A AMITHESR H AR,
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