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Abstract

Abstract

The central air-conditioning system is large and complex. In order to save energy
transiently during the mnning time, the global idea that consider all purts of central
air-condition as pne system and every part as sub-system is necessary. Adopt the transient
analyze and optimized centrol method will enhance the enerpy efficiency totally. I is very
adverse for ranning the system that emphasize just one parameter and neglect others.

This Lhesis aim a1 actval stale of lack of resvarch firklings on System cnergy conservation
inland:

First, there is detailed analysis ahout the principle 2od method on quantitative control in
central air-conditioning, Base on the analysis, mathematical modcl is determined by considering
the energy saving operalion as ¢bject and frequency coonversion as method, Object funclion is
provided for energy consumes parts (water chilling unit, pump and tan). Scheme and optimized
opcration mode arc also reprosented;

Second, make use of the global searching ability of genetic algorithms and optimized
program base on modified genetic algorithms, we get the law that all parameters change with
the disturbance in and out and load factor. All operation parameters' influence to the EERs is
also considered;

Third, according to retrigeration load and outdoors veeather paramceters, optimized analysis
is done for water tempcrature variation control also called gquality contral;

At last, the transient simulation is done with Matlab software and used for optimized
analysis on ccntral air-condition of the general merchandise. The result of optimized, simulation
and actual operation are compared. The results of different control method ars aiso compared.,

The conelusion is useful for reconstroct, extension and new buaild project.

Keywords:  Centrul air-conditioning system (ienctic algotithm
Energy efficicney Emulation Optimal contral
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Table 4-2 Test of 7 buildings ecnter air-conditioning system and comparison rncasurement
result of optimization program in Guangdong probince

¥ HY 1 2 3 4 5 G 7
F.20 3 B 8, CoP 43 3.7 42 45 2B 43 40
flLAFE COP 5.0 537 33 45 4K 43 53
Rirerdribatt EER, MR8 R 3 33 35 30 31 300 25
PR RIS (0D 2.0 2.4 313 54 15 30 28
Fral R F T 4.6 3.8 a5 an A7 a7 34

REL ik Ik BER (L4 T 3100 343 331 307 102 294 31
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Table 4-3 Comparing the checking temperatore diagram with humidity data diagram

““mg;ﬁiﬁ M b AT Sy (0o IR &M AR
T T AE A HE RAICT) W R
6H3E 270 26.0 26.0 26.0 26,5 27.0 320 78
11: 00 27.0 26.40) 2a.{} 26.0 260 26.0
12 00 270 6.5 26.0 26.0 6.5 27.0 370 b5
2.0 260 26.0 25.0 260 26.0
14: OO 26.0 26.0 27.0 26.0 27.0 27.0 34.0 71
26.0 260 26.0 25.0 26.5 7.0
15: 30 1.0 26.0 26.0 26.4) 7.0 27.0 330 7
27.0 26.0 26.0 26.0 265 270
6 H 4! 26.5 26.5 26.0 26.0 260 26.0 330 77
11: 26.0 260 26.0 26.0 26.0 26.0
12: 00 26.5 26.0 26,0 26.0 26.0 27.0 370 60
26.11 26.0 255 26,0 25.5 26.0
13: 50 26.0 25.5 26.0) 26.0 Z6.0 26.0 353 64
26,5 26.0 26.0 26.0 26.0 7.0
15: 45 26,0 26.0 26.0 26.0 26,0 26.0 34.0 &4

260 260 26,0 26.0 263 270
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Table 4-4 Comparing checking cold water chiller technical pacameter record diagram

T~ R LAl dal AR R R EIRET SRS AR

B el R (kglem2)  AGRE (T KEE (T (Hz’ Hz Hz
5 H3MO
j " 5.6/14.0 30.624.0 14.6/11.2 29 26 40
12: 45 36138 301532 1 11.800 2% 26 40
13: 58 5.6/13.8 30.0/32.1 12.0/9.9 % 2% 40
15: 50 5.A/13.8 20,8210 12.3/9.9 2% %6 40
ﬁl):i 25 LT2E T0N2T S [4.6/13n 1t it A0
12: 30 1.7/12.6 264275 14.3/132 50 50 50
14: 10 3726 2042768 14,1/12.5 50 50 50
15: 4} 3124 259270 136125 50 50 50
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Table 4-5 Comparing the checking clectric ¢nergy parameter
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i 1) T (A) (V) {cosdi) (kW) (kWh>
6H3H 10: 1%16: 18 11284 393,50 0.87 656.96 40176
6 H4E 10 08-16: 08 20007 15535 0.83 117.73 706,38

AR ATIE (%) (706.38-301.76) (T06.38%100=43,1
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Table 5-1 The change of eolding water temperature to fan-coil performance influence

= __  7C §C 9t  WC aC 12C  13¢

(Wilha 1.00 0.92 {1.B4 0.76 0.658 0.640 D32
00 1.00 0.95 .5 085 0.80 0.73 .70
Qi 1.00 .86 0.71 0.57 043 .29 (.14
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Table 5-2 The relationship between load ratio and cutdoor air dey bulb / wei bulb temperature
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Fig. 3-3 Rclationship between load ratio and dry bull lemperature in the outside
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6.1 Simulink FEFE

Mathworks 2> 7)1 & FISimulink & Matlab 5] - 2 A BB RATRL, W 2T
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LW (sgals
clear; LRTRE T A
clrn i AR
tic: YR R ETF B ET R

Fidl=fopen ' data novxt’ " r 0 S FEREE AN date_din
Fidf=Fopen{ dula_oul. . xi’, "st'}: H3THREBHEE T iata_ oot

pep~ Escan f (CLdd, %", 1¥; SIEHL R pop

gen_max=~fseant ifidl, "%d', 13; ST H G R pon
pe=fseanfitidl, " %t", 10; YWERT TME pe

po=fscanf(fidl, "%, 1) ; BiXET 5 i e

indexl=fzcant{fidl, " % %4 %d % % 437,460 SRR TR il
dnor-Teeant (£1d1, " %0 %d %l %l %ed %d' 652" il B i H 3

fd Ty 1, g )=Find (dear) -
for I l:l:aumid_z)
Index(ip=lelaatl (d I(i0);
end
for PLE=1:1:14 %nlr (FIRW (0 T
sh bl -randint (pop, suniindex) ) ;
chi_te PECOLDTNG (ch_bi. index, door! :
[fit, fit mesn, Tit max. fit min ch_de max, ch_bi_max, Fi_#1-FTTYESS (ch_rle, ch_ni, PIR) -
arocess_w(PLE, t1=fit_w;

goo_now =1 T8 ik R
processigen now, 15 -(fi=_mean, £21_max, fit_min);
wl1i 1o en_ e 2er_mees AH RSN SRR TR e B o i Er
[eh hi =5FLECT{eh hi.fit); %0k HY 20 R M SELECT
Ceh_bij—CROSSIVER (ch bi,ped;  %UHITE W E#h CROSSOVER
leh bi |=MUTATE(ch b, po! ; %3RUH & i S MUTATE
ch_de=THOOLOLMS (ch bi. index, door) : % T AR B 8 DECOLOLNG

[fit, fit_mesa, Tie_unx, £t mio, oi_de_wax, ob_bi moe, [it_w]- FITRESS [cli_de, «b_hi, FLR];
i | B AN S FTTNRSS

proccss wiHLE (i=fit w:

gen_nowsgrn_um - | ; Y FIIRE A B pen now A 1

process(gen_now, 133 - Fit_oean, Fit_max, U win's  STASH proces: AW . BXR, &GERE

Pz Ceer _now, 11=fit_min: WP AT SR B O weighe_min 8545 P RCHE welght

ch_de zex ielgen ~ow, 1) =rh_de_wax; SR B ch de_mar de SRS AR B fupg © 2850
ch_ile_ax

ci i ssa_blleen_now, i} ch bl max; WH TR ch bi_mex bl AR AENE RS (I
ch. bi mas

Smpanaioe v T 4E 3 IR 12 TR RSk m bty Ffkak=ich
i prucess lgen now, 2 orocess (gen_noe 121 SRUL Y AT 80T A e BRI | — R e L AR F
ch bidl, i) ch Bi_mex L fgen_oow 2, cr. Sl - BT Bk 0 O AT AW T A REARS B — R 1R
Hen now=gen_now=1; % iR R L
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AF

end
opt ioum (PLE, :)="PLE) fit max ch de maxl:

e

Spbotokdobotkoh bk s acteobobon A oot bk B H L] wocokhraioh bbbk £4mk o
forinl ¥ (Fid2, " H A TR ) B ThE e

forintf (Fid?, "o B T3 % | popd: HH E R T8 pop
forintf (F1d2, v RAHACEES, gon_mux} ;S A58 pen max
Tprintf{rid2, "y & HEE. %3, 30, pot; it T8 pe

fprinef (rid2, "y TRWEL S A0, ) Y 1008 e 48 om

tprint FEEINZ, " o FAHEE R\ ) ; STATLELA PO 5 B

WEprintf(UEA, " o BT O9IRIE S . %hn' . £ man) NEE N IR (bl . SN ErRs (&
Y bkireriy LR AR 9 U1 4

For PLR-1:71
far i-1:%
Fprini FIFiAZ, "% 7, process_» (PTR, i1y
cnd
ERrie L BCo 2, e 1
£l

TpricLT(C4dE, "4y 70
fprintf(fid2, "wPLE  EMHs  Tel  Te2 Tl Tef  Ge Gebi'): WedVFESEsfeibss g
for FLE 1:1:14

for i=1:5§

fprinefifidd, %2, 55 ', optinumiPLE, 100

end

%fprintf (Fidz, ' %2, of
%2, 317, Le0b#FLRA (10008 | G (4. |85 Coprimom (PLR, 5) —opt fom (LR, 83117, {1A06%PLRS 100404 1 0 £, 186% {opt Dinum (P
LR, 8% -opl Dmee §PLR, &) )3 00 QTR

YWlparir CPEC A2, 3.
Y2, 3€, b 2o 40P LR (LU0 10= ¢, 1498 lont inomIPLE, £) —optimeam JPLE, 317003, (1. Zal 40P R/ O1MI0R 100k (4, 1RG0
Pt imadPLR, 30 -npt imon CPLR, 51000 A0 0863

Farlntf (F1d2, "4n' ) B 0D B, T0 O, R R R 0 A0

el

friose ' all™}.  WIT-G1TRE) M

o EFEE R SR IR

a-lcdgan max; LRLE S . 2 et S P
flgure 1], STTFETE 1

Flot (, promess (2,20, "v# g, process (o, 0, @' 0 bt hid)
platlz, oroccse (s, 20 ' od="_x procesa(s, 1), "¢’ = provass e, 20, T3 et A
gric o An il ¥
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[prineE(Lidd, " n'); BRI

fprintf(fid2, " BREQHK: '), %3iF

e Lt COFLAR, " W oG ISR EE . %60, oh_de max de(gen_max, 10}

forintf(Fid2, " A AIACH LIEIE: %', ch_de mex e (gen_nas, 233

Fprintfifid, "M@k EE . %F\n’, cb_dv_max_de(pen_max, 33}

FprintFIFIAD, " B AU TSR, %e\n' | ch dr maz_de(gen_max, 433

forintt(fid2, " WikA i % %5, ch de mex delgen max, 2J, ch de max delgen max, 5970 075);
lprintf(Cid2 " MRt % %0, ch_de_max delgen max, 6, ch_de_may_ded{pen a=x, 6} /0. GRE)

FEY (salegtk
function [ch new <SELECT (eh_ald, fit}
[pop, var numl=sizefch pld);  Sch_oVl EAEEF PO RET ArBEE M M. pop, SBEL MBS BETE: var_num
(o 1=1:k:pop I TR

trail-randint (2, L, LL, poplY;

i CEvi(trailiLdesFititreil (23}

ch wew (i, O=ch_old(trad | (1), 1)
e_se chocewli, 2 "uh_old(beall (27, 00
et

and

FRFF (mutatal:
tunction [ch_oew]=MUTETE(ch_als, pml
[pop, Dits_sum=size (ch_old) ;
foar =0 lipop
for 3=1:1:bits _zum
Trail=randil);
if truslipm
ch oldfi, =1-ch_olddi, j):
Lred
end
ok

eb_twew—ch_nlid;

THEME (fitnezah

funetion [tiz, tit mewn, O1l_mex Tiz_min, ch_de_gax, ch_bi msx fit _w]=F1TNFER (ch_de, rbi_bi, PLE}
Lpep, vAr_num, =size {zh del;

PLE=PLEA 10

“or o-1:pop

Uhakwisk et [ T T o dre e ek e L)
Tel=rh_eim, 1] ;

Tod-eh deim, 13

Tel=ch_dedm. Ji;

Ted=ch dela, 43

Ge—vh_deim, 20 :

Lumzh_deim, &)
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T ARCHCRCHH A5 HEATHCHGHHG H HROH A AR SRR K K A RO o RO HOK
O L4064PTR;
pbpobohben dodot B Tk sloiok g bR kb ok Mool kAo b ok o
IH j=C 1 2930 L 0459 1, 068T:
=3, 077 -1, 1347 0.6yt
L #65 LB4s 00U ).
C-4.174;
Tiel=310,
Reslh- 54500 ;
Gel=0. 0Ee;
Gel=a. O7a;
H1=1-1;:
Bi=]. 2.
rz=th Th;
ne o.K;
kol ftheiob edesipmtekaob= o bbb ki R A R AR
¥i-0-

Fnr 37121

LEPT o (s
WI=WL L 340, 40 Cle =gt ) T ibe (el 18 ) 7
end
end
FLOC=0, 186541, 85873+TLE 5. LERZEPLR 21 -3 RS 1= {PLH ) -1, D9BAR*(FLE 1) ;
Wh=H p*CLCT
ir wien
Wi=104)
end
Sh1-0 174
SR TLO00E U [T L-Ta2d 1]
o dein, 4=/ (Redlw] 000 + T2
Ne—Hea{l# [ (Ge Gy "2
Wi—B 1B #Gase e
=1, A (1L R Ted=Te 1))
ch dedw, 2) -1 S0 TG LINDY 1 T
He=He % ClGeAGon) "2%
Wi—B b#B2 #G0%e /e
WA, ABSARD. TITIRG: 46D, SOTEHRG "D
Wo=0, D164+Q: EERs(m, L) 47 (P -WioR+W4 WE
EWE- O 05160 BER: Im, 1) -4/ (WL FE+FA-RA+hg?
titim, 11-FFR=im, 13
ot
Piv w [W1 w2 4 %4 %57,
SPEL e LWL W WS W WA
FiL mean=mose (0i-)-

[T 1 max, “11_rax Tngdes’-maxifit).

- 0l -



G 3l e ATl

ch_de_max=ch_deifit_max_index, :1;
eh_bi_max=ch_bi(fit_max indeos, 21

Eit_min-min{fit);

FRIF¥ (deenlding):
function fch_de|‘ﬂﬁEﬂLDTNﬁ{ch_hi.lndCx,dﬁnE}
pop, bits som]=sleelch bl
ld_h,d_I, & z]=Find (docT) ;
ch bits no-[0 comeum(index; ]
l_de=zeros [pop, B}
tor i=livp
tor jzsumidore:-L:1
fFor %och hits pofj-10: Lrleiy Lits qw(ik+l)
temp ¢i, k} -pow? (ch_Lits o 11 Srach_bi (L, kb,
rod

ch_de_Lempli, jl=sumitemnli, -1, 21;

temp=i};

and
end
IndesP=142 47 12 7
B ]
templ=1;
if doorily—4 [T {EMHITILESR]

clodeds, b=index2(13; L4 ¥ IHFT IR
Bl

for i Lipnp

cn__dé(i, 10 =24+ (12-24%ch_da_teapd_, teapl) /27 index (rexpl)
SE4RIY [-HEEE
o
Lewpi=Lempl+l,
cnd
if door{d)--0
chode (s, D=index2 (2},
else
tar i=1:pop
ch_dali, #¥=92- (40 521#ch_de_temp(f, tennl) /2" index Coemp by
[ ol
tanp=1emnl+l
and
if deor(® A
chode{:, 3 =index2 (31 ;
rlee
[ar d=l:poyp
eh_d= (i, 83=00 (15-10;%eh de temyii, tuopl} /2" index(terpl}:

und

_ i .
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templistemplsl;
anil
if doorid)==0
ch_ded;. 4)-Index2 (1) ;
clse
Cee [=1:pap
choe (i, 47 54 (10 37 =ca_de_tewpdd, sempl) /2 indos (tompl)
211
temol=tvwgpl- 1
end
if donrdd)=-0
eh_dle (i, A= imgex Gal ;
elup
far i7l:pop
ch_deli, 5) -0, 0754 (10 (100 10}#eb_de demp {1, templ) /2" ituleaf bamgp ) ) £100;
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Templ=templ+l;
end
it door(@)==0
ch_def:, B =indoxt () ;
1lse
Loz i lipop
ch_de (3, 87 =0, 086 (104 (1060 103 #ch_de_reap (i, cewpld /27 Doles {Lempd 1) A 100,
end
tenpl-tompt-1:
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for § lopeirs e | FEERERRE AT ZHARY (pairs_numd
trail=rand (1) %~ E— T HBREE (1rail)
If trail<=pch il B F LB A T URE (o)
position randint{l, 1, (1, bits som-17) ;M HLA E— P ¥ HFE
tor i position+l:l:blos_sandis R R 06 X4 RS M SR A
ch_teppiecoont, 7 =ch oldfcount, 79;%
ch old{emmt, i) ch_old fcoul+!, 1%
ch_old {momlt], jh=ch_teap (cout, j) ;%
eod
cnd
count count+d; %t ST T —rt HD
end

ch_new=ch old; %
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