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Data analysis and control strategy of central air conditioning

Abstract

With the development of economy and society, the use of central air-conditioning is becoming
more and more popular in large and medium-sized cities. In this paper, we consider the real-
time control system from the mathematical model, and use the dynamic analysis method to
optimize the system.

Firstly, we preprocess the data, and use the three means to judge the change of the data; then,
according to the characteristics of dry bulb temperature, wet bulb temperature and humidity, we
select the data every seven days. Furthermore, we can get the multiple regression equation
among of the cooling load, the system efficiency, the total power consumption and the
controllable variables and uncontrollable variables, by multiple regression analysis. At last, we
randomly select some data, and calculate the mean square error of the model which is less than
5%.Therefore, the model has high reliability.

Secondly, in the case of time, outdoor temperature and humidity, cooling load and equipment
state are known, we use the speed of each equipment as the decision variable, the central air
conditioning system efficiency and the total system power consumption as the objective
function, speed, equipment state parameters, thermal stability as constraints, to establish the
multi-objective nonlinear programming model. Then, we based on the data of December 28 to
get the optimal solution by simulated annealing algorithm, and the total power consumption is
reduced by 15.29% and the system efficiency is decreased by 19.73% on average.

Thirdly, on the basis of model two, we build the multi-objective nonlinear programming model
using the switching status of each device as the decision variable, and the central air
conditioning system efficiency and the total system power consumption as the objective
function. After that, we still solve the data on the basis of December 28, and compare and
analysis, found that the total power consumption decreased by an average of 18.34%, the system
efficiency decreased by an average of 18.98%.

Fourthly, based on the above model, we use the status and speed of each device as the decision
variable, and add the constraint condition of the system state variable parameter to perfect the
optimization model. In addition, we improved the simulated annealing algorithm by using the
steepest descent method, which greatly improved the efficiency of the model. After that, we
randomly selected the data in the annex to optimize, after comparative analysis, the total power
consumption and system efficiency significantly decreased.

Keywords : Central Air-conditioning, Multiple Regression Analysis, Multi Variable

Nonlinear Programming, Simulated Annealing Algorithm
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e
s
F<F, #XH,), BHRPARE
B 11 BE R
[ )5 RS B E R

Stepl. #&H %
JRBWR H,y by =b,=..b, =0; &FBEKH, b AN 0(i=1,2,..k).

A

Step2. HHEGH T =2 1,2 k.

s(b,)
Step3. AR, =1, (n—k-1).
Step4. 145
_ 4{\\
ITil<twz | H4H,, BEIHRBEE
rR

Bl

1Tt ) =, BHRRREE

K12 B R B
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o ZERKHE

FEREAT BT OIS 56, 77 ERH A AR R M E AR, X8, RARERITEN
AR, dia il =R R, BATRIR R SRR EE N
AT M. B AR EAR R A B AT M.

MR BAN R AR B AN [ AR B N 22 ou 2 VRl A6 AL, IR SPSS HHEK M4 R
4. ZEKE AT
1) ThERFEZREKEE5

B, BATE GBI T R A

j’zzn:xi-}?/zn:xi. (4)
i=1 i=1

Heh, PRFPHINE, x Frug i RS, PRFRE iM%,
® REBKEIIR
WX R BRI R 554 B RN EIE M, F200 N REER .
TR 7 A BUKIE T DA BR 5 B

A brvEtk R FiHE R HL B A s Ay

i t Sig.
B b Rz R K VIF

() 1.150 0.471 2.440 0.015
B K G 0.074 0.002 0.904 49.046 0.000 0.845 1.184
AR E 0.012 0.005 0.041 2.241 0.025 0.845 1.184

i B, JATAT AR 2 JTEA TR
P, =1.15+0.074-v, +0.012-db. (5)

Horf, WP, BRABKETHTR,

X EH R BT ¢ AL, nTRBOKE R MHEE . W ENEE AT
P 1B 75524 0. 0. 025, 0.015, fEEEM/KF a2 0.05 F, ¥Weeidd B ML . FHH,
A5 Hr % R 754 0. 889, A3k S i,

& RHFEIHR
X EIEE A A B AR AT R B, B3 R IER

16
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RS 8 R I FEIThR K B A0 Hr

Aekritl 2% Frifk 2% B A s Ay
LAY t Sig.
B FRdE RE RA R KE VIF
(HE 1.677 0.248 6.757 0.000
A ENEE AR 5 T 0.135 0.001 0.974 97.505 0.000 0.972 1.029
AR E 0.024 0.003 0.085 8.502 0.000 0.972 1.029

g Bk, AT 2 cRETTE A
P, =1.677+0.135-v_+0.024rh . (6)
Hr, P, oA HIETERTHE,

X (A1 R EGHEAT ¢ AR, IR AR R MR R R W R R
R PR 0 AEEZE MK a 5 0.01 F, Bl BEMALR. 0, HE5
BT R 7728 0. 964, G RRELT .

& RAKEIHE
PATIE R KR D ZRASEA B EHEATREIA 04, B2 R REiR
Fok 9 Y KIS E Ty ¥ [E1 VA 43-#r

E[RIRG R Frifk 2% LG R

ot t Sig.
B kbt iR KR KE VIF

(HH) 1.781 0.176 10.121 0.000
A K 0.082 0.001 0.961 81.970 0.000 0.956 1.046
AR RE 0.010 0.002 0.056 4.742 0.000 0.956 1.046

W B3R, BATR LA 2 o ml A R

P

chwp

fih, P, NAKREFEHTHE,

X (A R EGHEAT ¢ AR, AR KRR R MR R WREEE
B P AR 0 AE WK a 9 0.01 °F, HReld BEAL. JFH, BIESH
IR 7779 0. 951, $UERCERELT

& RAREIHR
PRS2 A B B DR M B AR BT R0, B3 FRPIER.

=1.781+0.082-v,,, +0.010- 7 . (7
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Ftk 10 ¥ K05 B DA A A A 50 A

E[ AR AT b R 5L ik gl
it} t Sig.

B b iRZE AR KE VIF
(H) -73.149  12.896 -5.672 0.000

MATHA R EPKIREZE  17.005 0.378 0.760 45.035 0.000 0.463 2.162

RIKIEHHE 0.958 0.030 0.466 32.099 0.000 0.624 1.602

1 TS X e ik -0.285 0.027 -0.140 -10.382 0.000 0.724 1.380
M BRI 2 A 6.063 0.851 0.183 7.123 0.000 0.199 5.024
TRl = S -2.589 0.431 -0.160 -6.005 0.000 0.186 5.390
7 Bl /K IR e -0.059 0.022 -0.049 -2.713 0.007 0.403 2.484

g B, AT AR Z oA A
P, =-73.149+17.005- AT+0.958 v, —0.285-v, —0.059-v,, +-2.589-db+6.063wh . (8)
Hrf, P, ARHIEETHIIE,

MRS S BT + KO0, A A ORI B 0 5 RO R P A 5%
PEACE a 9 001 F, SRR BRI, R, EFEAHI0R /70951, BIAR
R

2) HFEHRES
K, AT SAE A H AR AT BT, AR S AR [H [
KA, A UARREAEEERTE AL

n n
W:Z F:‘t,i X xct,i +
i=1

i=1

n n
Qhwp,i X xchwp,i + chwp,i X xcwp,i + Zah,i X xch,i' (9 )
i=1 i=1

HIS R B = M AR B IR RS - = MR BRI AN /KR B TR AR,
RSB ERIE.

3) WHRBARZEREES T
LA S s E AR e, 5 B ERAT R, B3 PRI RS R
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Rl 11 A GERE B 4T

AEFRHEAL R EL bk RE SRS
R t Sig.
B FrdE w2 AR K7 VIF
() -232.401  16.977 -13.689  0.000
AR EIRE 135.375 4.717 0.422 28.702 0.000 0.216 4.620
K 2.287 0.091 0.218 25.232 0.000 0.628 1.592
AHERS 79.474 5.346 0.231 14.866 0.000 0.195 5.141
AR e il 0.834 0.065 0.136 12.866 0.000 0.419 2.384
AUBENFRE 0,736 0.090 0.071 8.220 0.000 0.631 1.586
AKESIRAS 26.271 3.747 0.137 7.014 0.000 0.123 8.103
+-BR il 2.650 0.656 0.032 4.038 0.000 0.743 1.346
i B, JATATLMAR 2 oA
loadsys = -232.401+135.375 - x,,+2.287 -v,,, . +79.474-x,+0.834-v_ +0.736-v,, (10)

+26.277 -x,,, +2.65-db

AN [ AR HOEAT A, RIS AR B R BN R 2 VEAR AR ) PR YR 0,
FERZEMKF a3 0.01 T, HetEd B, JFH, BHSH# R 778 0.983,
B REREST -

BB
Bl SRR AT
o
2.5
0.0
(=]
: :
| T
AE 28
= oo
7.5
-10.04 e
2 A 0 1 2 3

[ely= frdE BT

K12 [BIH%ZE
I EEEATTCEE, BIHAS TR ZE R 2 A IEAE-2.5~2.5 Z[a], BIFEREALFR
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ENERRDAG, A OB
4 BRGERMBIT

RGN FALZ kw/RT, kw ZTIREIANL, RT 2R 7 AHRAL, a] DL
ARG TE NI G BT o

effsys =W, (11)

loadsys’

Hrh, WRRARFZLINEK, loadsys 7&¥% E 3.

IRYEIX RGN ARG AR BAEER, iP5 R GRS 254 B 56 |
BB PR BLAGREN I H v 20206 B /KR 72 5%

5) RES
N T R IR R R EEE, FRATTE TN 57 iR =N
i(.):i_yij
0.2: i=l - )
2

ﬁ*,xﬁﬁ$%M%,ﬁﬁﬁﬁ%i%ﬁoﬁlﬂiﬁ¢,%&<mﬁyﬁmMﬁ
PR AT R e i m] SR

AV P B Jm () B BEAT [V 3, P e 0 e s AT AR R AT SR A, JF
RAER A3 45 K5 B SR Z B 505 3R %, AT DRI BU T 45 2R

T 12 RETER

n A 2 n
AR 5 Z(yi_yi) Zy,z o’
i=1 i=1
MFEH 851444. 66 24475166. 32 0.035
KRGEB 955. 53 19624. 59 0. 049
R ES 0.03 0. 86 0. 037

b BT DUE N, SRR, RERANE. REBCRITEL/NT 5%, Hit,
FATAT LA AL E I 1 iR A o
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2.2.5 HRRTENGHHERMELIERER

(1) AR
FET R I AT, 0 FRATI H AR R Bl o SRAZ B L LRSS 7 TN AR AT U B
) BiRREEHE
XH, ARAEHATSR RPN, 6E B E AR R
> ARGUESAEHR RN
> RGBSR VL N A REN

B, B RIEIREOE T AATIR T, Mz BER /D> BEIRIVE #E . 1T AR 3 A
H s AR T RGRCRIE S AL R A LR, NNz RGRCR R AT e,
B RGRCRBARETCIR DN, BN IS0 2 IR L — € 2 FE L, HItH
REA L RGBCRA —E I NI RE N HIk, W T RGEERFRERY, 7ELB/N
e/
R o M A A
min W = f(v,,x,)
min.effsys '

(12)

Hrp, W RREAERE, EaRARESRAHENRE; v RSN HE, £=1,2,3;
xSEWERIRESE, i=1,2,---,12; effsys NRFEE.

2) RIRZEL

AT 52 H AR BRI AR B S B R, DR R B R R TR R AR B
BATCAA KRG . A K IR R H 25 KR T = AN B N . N R
ALY, k=123,

3) AWFMHar
REH, WM RFEELA R, BRRELAR . RYFE LR =I5 #4724 .
> WRFEERAR

PRI . VR IR IR B R 11 X e o = e S g A Y TR B ), DAL, AT
0<v, <100,k=1,2,3.

> WRERELR

M T B HPRE D TR, FATLL 0 Ron B &AL TORHPIRES, B 1 Ron & it T
TARIRES, MRS x, 7 0-1 228, NiLxy, =0or Li=1,2,--,12,
21
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> RGREAR

N T BT B A IE 3 T, REHCPIRREZ K, i 20ROk, A1
UL FLI: hbsys < 5% . [, 456 A KRB GURIESE, BB A& 1 SERI
TRENRPLSP, . .

v TR, BATRSIIT % B ARSI R,
min W:f(vk,xl.)
min effsys
loadsys =g (vk Y )
effsys =W [ loadsys
hbsys =h(v,,,) : (13)
s.t. < hbsys < 5%
P <P .i=12,..,12
0<v, <100,k =1,2,3
x,=0o0rli=12,--,12

Hrp, wRREBFEE, \THAR (5) - (9) K15G: efsys NRRRE: loadsys NRS:
RAGEG hbsys NRGINTAT: BN i KSERRIIZ, P, NRE 1 EUEDIR: v,
RWFREE, k=1,2,3; x, 2ESERESE, i=12,--,12.

(2) HERBEIZE

X PSR N 2 H AR E MR 1), AR R E T IR EOR AR,
BERATHS FL Ay 5 H AR P RRISR AR, 32X HELR AR v bR AU (O N A SR 2R AR IR TR

X HAR R B R GRS — HAR R, SEX S I e I G RS CRIX— 45
o FRATRZ B AR R BRI RS REMERTET RAERENR/ME, KGR
B GURUAR  Bie/ IME BAN T3 0 SRR PR A it (14 2R 98 0 i) i/ IMER R R,

M, A3 20N Al i AR A .
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min W = f(v,,x,)

loadsys = g (v, ;)

effsys =W /loadsys

effsys > effsys..,

hbsys =h(v,,y,) . (14)
hbsys < 5%

P<P ..i=12,.12

0<v, <100,k =1,2,3

x,=0orli=12,---,12

S.t.

FEXE IR TR IR B S P SRS A AR, AT TR PR B R R SR — —ARLADLIR K
Bk, 'EEFET Monte Carlo IEAUSKRAR SN (1) —Fh 5 & sUBEH LR R 5k N ATRR K
PR LR R B (LA, B o R S50 e/ ME

BRAIR KA H AT — Pl R S, IRAE — AN KA 32 ) P 346 Tl A ) A
fufi. HEBETEAMIRJGIRE, BURHREMAE % m iR, B8R, THR
I, [ AR T BRI BTSN TE P AR, RIS K, TS JNIN kL7~ S -
M EF, W RS MR R8I A P AT— A #RBEIA BP0 F)
R IR I8 BX IR T Y RER /MRS

PR KRN T e A o) SR AR I, R T AL a8 H AR s B v N Be B, A
Java i SRS UM —) , BARKEVE DRI T

Stepl. WITAILB % WEYIMHIESE T. VIHAHRE . B4 T KSR KE L;

Step2. Xf T K=1,2,3+--L. HE & Step3 ¥/ Step5:

Step3. FEALH &N M, R LIREKAE, WIS 55 RBEAT R

Stepd. FWIIGMERTHrid, WISEEWIUGME, S IMAkEE T —IKIEMA,

Step5. A RHEUL BB 28 2 H br s BN, fi 45 2R 5 T ) Step3 .
3) BBURMBER ST

KT REREATRE G, FRATTCAPE S 2016 4F 12 H 28 HEURE LAY, it iR
KEIEXZ A B el g AT etk i, 153 12 A 28 HE MR &EIFE. R
FRGFEE, Mofdsm IR (OLH=) .
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R 13 AR S TG . REMCRNEABLE
WKREE  WHRUKR  AUWEXE  RMERZ )5S

RAH i - i Yok i
12/28/2016 0:00 1.7079 14.3735 99.5874 0.4849 32.9708
12/28/2016 0:01 2.1373 77.1165 78.1749 0.5706 38.4254
12/28/2016 0:02 1.6457 45.1421 90.5559 0.5187 35.2912
12/28/2016 0:03 2.5844 93.3231 71.6261 0.5796 40.0520
12/28/2016 0:04 0.0257 31.2971 60.8005 0.5627 39.4529
12/28/2016 0:06 0.2226 40.1118 97.0384 0.4889 33.4312
12/28/2016 0:07 1.0589 84.4804 93.4927 0.5087 35.4974
12/28/2016 0:08 49531 26.5154 98.7868 0.5635 38.8306
12/28/2016 0:10 2.0982 91.3273 95.7305 0.5319 35.7712

XHE, RAITEBALE B RS M FEH B RGBCE S 5 R IBUE TN E, 15 H e
HE PN T 15.29%, REVEFLEITF T 19.73%, 183100~

el FE LB B I ) AR AL

350

[ MEERER — AN BRAER]
300 .
2501 .
3
€ 200 \ .
H N ”\{ | "f,
1 (N I
E 50| A .
e \ \
gL A W \ (]
| \ VY /
100 i H‘ N \f‘\ (I ]
| 1“ | “ ”‘ \ | " /| \" I ‘
| | ! t \J \
! K
“ ‘ ' y'ON
50 b e | |
m 4\F'MW/ﬂ“@”"”‘ﬁM‘"’WWWWW /““W“l M |
0 | | | |
0 5 10 15 20 25
i [l /h

B 13 SRR HE B P N R AR 1
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R YR BE A2 4l

e [ RERRGHE  RACHAGME]
:%’z 0.8 | K‘
i ‘ ‘ \ My | U‘ |
06@WJ’NVWWWMMJ‘WN’,‘VLWW“U { “ J “* kil A ‘ uy [H |
1" | | (| .
0.4} | ‘\‘HM‘ | (’L\"““H\H ‘
| ) { 1 | |

i [l /h

B 14 RGEACRRER R AL
AN E I RGRER, WA RSHE, R RGIEEEM RS
MR AR BAR T A 2 BT 98, BRI S e FPIRS A R A . e 71
AT SEPE 5 A B

2.2.6 HRREBAMARFRTSEERORULEE

(1) RAUARBIE T F SRR
BT FAHT, AT FE R AT T ek, BEI T % H AR SR
min W :f(xl.,vk)
loadsys = g (v, y,)
effsys =W [ loadsys
effsvs = effsys,,
hbsys =h(v,,,) : (15)
hbsys < 5%
P<P, ..i=12,.,12
0<v, <100,k=1,2,3
x,=0o0rli=12,---,12

Hr,  effsys,, NRGBCE R I/ME.-

FEXE EIARRY, A SO UL IR K EEIRACRY (ALY, fEC oA, =4
IR EARSE . VA BRI KR T8 . ¥ Tt 7K R B SR v A1 X s B R IS L T

S.t.
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e B HIRSE S HL
RSV EHESL/ I

T4
v
XA A 8 HEAT ) Uk

| &

v‘
BEATL A2 B — 2T U A A
X, HHEHA A‘f@ HHHAX)

REMLAE R — T EX 7,
FEHH @i&ﬁﬂX’ )
HHEAAX " )-AX)
v
Y— 40 ——N
BWCHRX=X" , Metropolis #E )]
f(x):JI‘(x ) %%Zli%ﬁﬁa’i
v
RELIL? — > GBI
Yy
il A IR
v
4R

K 15 BERUE K E VR E

(2) BRI RS T

N T EERSHATAS S, FATIAPR L 12 H 28 H B Enisf (8] EAMEEEFEREE . B EI7
BNV K I L Vo Bk 7K ZE B T RN VA AN XU B T R e M BB A C A&, I
1B KEVEIZAE R Fh el g AT e s, 153 12 H 28 HEMNREATTIRE. RS
WMHFEMSFERE, WofdE TR UMD .

T 14 LTSRS N SRS
B E B ENIE B IKIE VK 3%

—_ O O O R O O o o)~
S OO OO = OO O
S OO OO OO O oW
S —m P — O = = O —|
S OO OO OO OO
S OO O OO oo o
e e e R e e B eo B e I \S ]
e e e e e e e e YY)
S OO OO OO = = b
—_ O O O = O O o o~
SO O OO~ O OO
S OO OO OO OO oW
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XH, BATEBIALG I RS SFEREM RS RS FRKBUEFT L, 150 R
HEFY T T 18.34%, RHARCRFIITNIE T 18.98%, 132U FXTLLE.
L R R N ) A A
I I

350

I
— ke EERE
— ks ERE

300

250

200

150

BFEH E/kw

100

50

i 5] /h

K 16 AR e N R 22

EE I EY R
| R RAME —— R RANK

1.8

BRGRI(kWIRT)

I 8] /h

B 17 ARG BE 2210 1&
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AENNNE I RGRCR, WO RSRE, R RGIEEEM RS
MR AR BAR T A 2 B 98, BRI S e FPIRS A R A . e 71
AT SEPE 5 A B

2.6.7 HRREBAMATEERIAIKMER

(1) AR KRR

)R 4 SRTA AR L, AR A 2SR, I B E LAk E RIS ECE AR
A WARHOE, IR R 4 A0y 72 e 7 2 )RR 3 (s A
FER R 4 v, PRSRAR &R N UM AR IR, RN LR J LN %
> BEBRANITRLE 2 AN/ ELRAE LR/
> BEWREERRE RBEITR 6 Ik
> BHERFAREHE AR
> ARfIREIE A ETT R — S8 . A, aT RIS R LLT st R 2 H AR
R -
min W = f(v,,x,)
min effsys
loadsys = g (v, ;)
effsys =W / loadsys
At=t,—t,>2,i=12,.,12
P<P

i i,max ’

24
DX, <6,i=1,2--,12 : (16)

st 40

hbsys = h(vk,yl.)
hbsys < 5%

0<v, <100,k =1,2,3
x,=0orli=12,--,12

Holt, g, B MBI, 4 B AN TER N T P ONES § AN B4 SR
hE, P WE | MRAHE T

AR R R, DR BRATI SR f e T PR o BB K S AT itk
Bl N R AR, EHE BN ER . BB (o) FEPE R a, IO DUBE
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—Vj(a,) &—A &, HITHZ j(a) B sPRTTIA . fol T R DL R 7 1a) 9
RTINSl R Rk B AR, KBS, R .
B EE R BV T SRR R WA R BB 7 SR AR M, AR ARy
a. =a, +pS5Y
Hor, §OAREBESAITN, o, ZoRBhETT A LR RPK
BATFIA Java w5 A0S, SCIUBEROR K EE LA .
(2) HRBGERN

T FRERI AT, FRATT AR R T CL R TR] . SAMREE AR . A
PR E N A&, IR K R Z A T b el B T A A ], 5 R
WENPIRZS . il REVEMSFEREMEYE, WKL, BROTEIRAER RS SFE
HEMNRFENEE FERMNEEHTH I, FHESFERE I T T 41.55%, RGEMEF
YR T 41.56%.

TAVREAE A 12 A 28 H— KN AN A E/MNEEFRIEE . BH7 %L
BmE N s, SREE SR T IARE R A& FEE, BRI RGRE
AT AT

BV LA T e R G BCR AR TR SR G kT Xt te, /52T K.

54 R T 7] A A

350

I I I I I I
A e

300

SRR E /kw

\ \ L L
0 50 100 150 200 250 300 350 400 450 500
f [6]/h

B 18 AR HE I N R) AR A 1
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B G BRI ] 224k

[ RRERGME —— WAREAE]
08 -l T
08f ——= oo |
ol B T L e
| ARl AN RN A Y A RATRILD
£ | L 1/ AL Tt VM
§°'5ﬂ»f~".wﬁ“rj‘47'
DR N T 1 4 Y Y
T TE T 1 T i
0-3’*quM'*HWﬁW.Hm\vlw‘w*“
IR AR i
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P N L
R B R T
1] T NI RURE
00 5‘0 1 2)0 1 éO 2(‘30 21"':0 360 31"’:0 460 41"’:0 500
i 8] /h

B 19 RGEACKRER R AAL

NI IE I RGRER, WO RSHE, R RGEEEM RS
MR AR BAR T A 2 B 98, BRI S e FPIRES A R A . P E 74
AT SEPE S A B

3. &ig

ARSCH SRR AT AR B, f S A E H SERATE I, RETIN=IE
MMt el TR . JBERIREE . AR .. WA TR ENKEZE. SR,
A HEAM R GERCR RO AL =ME 2 B, i Foa S5 AT 0120 iR, R X L
it £ & A _E#REAT H A I

N T 6 T AL R AT R A0, AT e TUAN A B D/ o K i
LA g 2L 3 LRI LA I B R R4 P, R B JUAV A B B R B, EL PR
L SRR 2 SRR HUTE 15 B2 4T, MR RE AR BUTE 15 I Je 47, il
TRATZ A BATH T AHEEIAT R, TR AN & 0 TF SR A7 30
BRSO, BE 12 MRAN 4 ADSRLL A AHRE 2. WK 2. BEKE 2. B
KB T2, BAEE 3. B 4 BRI K, BHEE 1L AKE L B
BEEE 3 2%, AHIEE 2. AEKE 1 K,

FATRE 73 B F ) LA e ARIRZS AR [R] A ka2t SR A D 2 T 1R R 8l o et
BT, FATIS A EK IR 5 7% SR IR M AR 2 ARG, W HIEE TR S
P HIEE R e TOMTAR AR B S IEAT R, Y /K IR T 5 1 7R B AR R E &2 IE ARG,
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FIHA LRI E INERESEANERRZ MR R o, FRATHRREIE S P
SR ETARE R REAT A, SRk R A HER

XSO =AU R L, SRATEESL 1 A R SR i NS I R S8 A R R
N A AR 2 HARAREME R, ARYE SRR B, AR @S AR LA R %
(G

S, PAABEKIR . WeKIR . Y BIRE EAIA A S 1 XU e O o A, AT
HRE T A FE BB L IR IRESSHUE . AeE e BN 2R, JF BB
Java 9 587 SEIUBLILR KB, LL12 H 28 HIEdE LA, SR ARt st g 5 i a6 4k
PEREATXS LT, RIS FEFRE T R IE T 15.29%, REHCETH NET 19.73%.

FE=, DA EIKIE . AKIE. BEIZEE A HEE I ORS AR &, DLk
R IUEIEE . RARSSEUE . e e R @S LR & 4F, N Java di 512
7 SRBUBRL R KB, BL12 H 28 HEE A ISR T LR AR, X L1 BRI S
FEFL BT R T 18.34%, RAWRTHI TR T 18.98%.

SV A, DAV BRI VR 7K IR 18 R BT AN EE IR T SRS AN N tR SR AL B
FEEE . 1A TP ARRFRTIR T IR T S IRBORI N 8] [RJ B S5 A LI AR 2 A, SR A
(I TN T foc i N B R AR UL R R EAT ot $R T BARIRCR . DA %K
Ya Ak, HEATORALSRME, JHEFRRETYINE T 41.55%, RERCETH RET
41.56%
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