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Optimization Control Software Development for

Heating Ventilating and Air-conditioning System
Abstract

At present, the building enerpy consumption, along with indusirial energy consump-
tion and transport energy consumptlion, has become the energy consumplion ol the top
three "energy-hungry”. The huilding energy consummion accounts for about 30% of wtal
enerey consumption, of which HVAC energy consumplion aceounts For about 60%. In

general, the design of HVAC systein is based on the assumption that the system works on

the rated loads which satizfies the rated load of the cusiomers. The operation maode of

fixed-point of work which is designed by the rated lead is the key problem of causing the
low EER (Ratio of Encrgy and Efficiency) of HVAC.It was a major problem about how (o
optimize HVAC gystem.

Chiller is a complex heat exchange system, which is composed by the chilled water
loop and cooling weter loop through the Carnot cycle of compressor and Refrigerant
circuil. The energy consumption of the chiller is the largest energy consumption equipment
of HYAC, which 1s about 50 percent of the whole syslem, The key problem of reducing
ehetgy consumplion is how 10 make the refrigeration capueity and the load of real-lime
changes maich the best

[n this paper, according to the operating process, the chiller’s characteristics af enerpy
consumption ol various devices, the characteristics of dillerent application objeet, chilled
water supply temperature, cooling water supply temperature and ceoling load, the encrgy
consumption model of chiller are set up with the Least Square Method and the Grid
modeling method. According Lo the different characteristics of energy consumption model
#nd the application, chilled waler temperaure and load constraines for the HVAC, the
optimization problem of IIVAC refrigeration system with characteristics of non-lincar,
multivariable and strotig coupling is campleted by the grid scarch optimization method,
poynomigl method and the improved paricle swarm optimization, which solves the
optimization problem of work point. The software of optimixe and control the work point
of HVYACD refrigeration on-line is developed on the hasis of Visual C++ and S0
technalogy.

Through verifving by the acwal data, the cxperimental results show that the above
two models can reveal the characteristics of enecgy consumption of chiller ¢learly. ar the
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same time, all of the above three methods can achieve the objective that the work point
optimization of condenser supply water lemperature, condenser water supply flow, and
cooling tower air How on-line on HVAC refrigeration system at different loads, operating
conditions and initial conditions. 1t achieves the goal of the refrigeration capacity and the
loag of real-time changes match the best, and the goal of reducing the energy consumption

of HVYAC refriperation system.

Key Waords: HVALC, Optimation, Particle Swarm Optimization, Software Development
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EflAEHfEE ARREERENGES, SMEREREEE SRR, EHE
fTEMN R .



e o T A

2.2.3 WiEHeW

PSO Hik— B AP S EARERT XS, 2EE4H P P88
HAHEEWHER LALLM, BaT, PSO SREM DI M R AL
FLRESSRETRAEE LIRRTEEPY, Tl PSo Hikh—HEHhE
ARAEESR:

() ¥TFEE: —AHE 2040, ABRFRME, HFAFEEERE, 30 MHTR
AR EREOE R, TRlA-F b g o Sk S s L0, s TR ETR
Fl1008E 200, 55, RTEEHMS, BRBENZNEEARRL DREASENR
2 REEM. S, HihEiTe ek,

() HFRE: RFKERLMENKAE, ol AR EE.

(3) RFEHE: RTEELAERLRERE, B NENSENETHERS
RFREm. i B7s—@rLIRETHENER.

(4) MFEAER: HRFRAEERERTE R WTho L Eh# R IR,
RAILAHRSK T BAMESE, TR FRTERBIEESTR. HFainEEEy
HE AR T RANEA.

(5) MEEE: WEFH oW REERE, BFERED 2.

(6) Hiz k&4 ATURBEARFZIERNREDETHRL EHEEE
mi.

(7) ENERY: SRTUAERRHFREELDENERY. 348, BrLixg
FrERREITER .

2.2.4 JiEwE

FSO {3 EiH HERMN T

(0 F3adt, SEMERE o M o BRI Tmox. 38 L500ELIEE R <L,
TEE WA RTPBEALEE m DRET xp %20 o X SEREEME X NS
EFFUGEIBT vy vpe . vy ERTEELERE vy,

(2) WHAE A0, HETMTES ST RMNENE.

(3) PR THUENE R QS ERE. DR ST prey R TR poes 2 260HH
H I preg BB n 2 (WD F) S F {1 E



BOE RTHLILEE

(4) LEHTENESHRRLE. WRINEN g T, W g A 2004
FHFET FHENHE.

(5) FMIQ RN TRERNEETES, L8 xe-.

(6) RELERFMN, FHHL, WERIN. BN, 1, ¥202) HRESHRT
A BB AR Tmae, HIEHENTHERE 6.

2.3 RTHNINBR RS RAEE LI

ROFEEE I RNAANRAENS, RRESHLD, BdoERR, RTHEERS
Y AEWRER AP R T £ £ RACIE A8 TR RE S MR 2L &
1, B, R THEEDRERCEEER, BEH BT 8 ATRR—4H4
e AR, TERlEEE RN .

HIHBEENREHEAENGARE, DESERENEERIFNRSE. T
BHAMEENEERET EHOENLE. BWTRETSFERIE—EXIIBILE. W
ROy B R A 7 B B R R EER L R o, L7 BER B — R AUARTT LU
R —F I (pEfEIL e RS BB FEEH L N (crossover) 138 R (mutuiion)
£, BT REETARERD AR &IHRE, BERR LNAMEZ&. 8T
HEENEEZRARES LGB BER MR AT TREL B9, TR
THTHAT A EREBAE P~ ER/ AT, TE PSO HikrnER T 7
B, MBAFZEF M, MBI AR, il LIS RE L AT
AR A — T HOEARRERE AR — 1 AELE, AT ZER W,
HEEHAEBRTLAER— I RRET, HERMBRME R/ R T BT i 8 A
2HBIH MR HKEE, TUEMMBEEENERRFUEEELA, W
H AR BE LR INER. ZHAITEES %A EER . BolLIER A —
RSN, HEFMI D SEEARIEERTFHEX, SR FEEr 1, AR
BEE ) TR WERBEEL. BFTHEREENMT. AMIRTHE
—iF LR AR A AN R MR, SHREEEFHTHEELR,
PSO HAFMEHH BNENG . ERERED, RAFHAHIERER, AR
BRI R RSN EREEBY. & PSO F. REASRLARANER
A BE AR T, KRR FNEEES. BT RETHLEREME SRR

13



e L R e g O

P SREEEE, AEKETRTRERKER T RILR.

PSO BESRECHUNER MERAR AL TEERLIREFREHRE N
RUESZEAEE MASHUHENREDAAZEGE. NLa+E, EX
PSO HES R AELEFANZL. QRN &L SEEAREHNRHE, 2
PSO WM THARSREHEA L, RAHhTENORLTE. 384, PSO
HEERRE2RUAEE—F, FRBAREERE, RENEAR, RERSUER
@Far =

2. 4 RN ERCH

RHTHREZERHEREANR, 28R HAY RITME WM, 3aT
[TREHGIEE. OERERT/LFREHEARENEN—E=L R R, S
FHREAEE. HEHEEL. RUE. HEEEDE. SR AHEE SR HEL)
AEREHRMHEERE ), T L5 H7 A EREERTIRME SR ERETRF
HEEEE . LR, REHRCTERNEREERANRBERE I PE—FIEE
ELERIFRAH 526, AfEM T HEOKRREDSEER. ait, A{E7
TREMMEENE S HEEE~MRE ST, REMFESIEENRS, MR
T—AHNRESEZRMNF . HiE, £ PSO FiE0ETETRS ik e
1, MSREE PSO Hik, #h PSO MM — T EEMEE. X PSO Hikfeuk
LRSS ALV LR E R, RN e . MR EE S AR s . N3RS A
B, S2RRAARERES. SRTENRERAEZERSS. CLEFRENR
IR EHENE e, wirpak oy AmiEEETE N0, N PSO
HRMEN e AP LR R AR AT B BT o, BIRF 22 R i
BEWRAN, wmitasiarod, A SRBEANE SRS TH¥ETE
ERESHRTRENZE, ER@ESTLUS ALMERAR G RIGH PSO HEK
A, WITH BE A AE RN, TREEMELHRGARENIE PSO
Hik.

(1) iR B EE

BREED AN TRARERT M o IX—IRN, 7 1998 51 EEE HiFitH%
ARari b Y.5hi 0 R.C.Ebethart R R T & “ A Modified Particle Swarm Optimizer” 7

14



FTE NTHINLESE

WX, EREBERATEFIATHENE, wAACHFT. B TRUEEHRRT
BHEAT BMAWHIERE, ATRICSE FRSER TEEEFR AR r B
i T Eberhari Ml Kennedy R MR FRFZT U IWE o X 1 MR
fasl. e TREZED, GNETRMERERN. T A5 b 85 E 7 g m
AR, —EEREREE AR NS RER, AF5BEAREEN: I
AR TR, RREEEE, A TR . EE R E T e e @
RLBRIAENES. FREEVHEEATTHE. LA EFETRHER.
SRR T EENE BN T HEMESERS SRS,

v, (1 + 1y = awy (£) + o) (N Py (8) = 2, () + ooty (EH P () — (1)) (2.3)

(2) R%A TR TIHREE

PSO BEXETEAMM S RYE, BiEREE S, SRS LES
FHSRELEE N EFEN. Clore HEEHBEFEHRER. BET RENF
(constriction facton) A HE:E 1, X LR T —F%E » F o\ o MHE, DURIEHE

i 4.
BT
Vgt +1)= ¥, () + o (P () — >y (1 + ey (P (8) — 3, (1)) (2.4)
X U+ =x, B +v, 41 (2.5)
e, y= 2 WIERET, l=c +c, >4, yWERASY_ BER
|2 =T -t =4

Hih, FERFEFRSEBRTHITEE, ANEREEOREEEED. shi A
Eberhart® SR {418 & PSO SALA S0 5P F PSO AT T Mo, B4 Sphere,
Rosenbroek, Rastrigrin, Criewank 1 Sehaffer F6 2140k B LB EHEIN, %
H vmax B A Xmax I, AT PSO BRI HEE BRIFTHEERE PO B
HHEER. RMERERFAEERBREIT AR, BT a3 E S RIEK i,
HERARNMARNE, BTFA%IR PSO BEN EH .

(3) BT oS E PRI RS

PN.S.uganthan** M2 T —#E-F4M BAN B NEE, 3 ERMAERS

13



R K FER AR

M. BNMEUASEEHR, EEEFASHSTSHOANRRERK. &
MamEEER ARz, SERNEBEARCT). MEATROTLIES. #
BRAMEERERE N, BT RS .

vl +13 = am, (1) + o, (W PBEST — x, (1) + ¢yry (¢ X LBEST — x, (1)) (2.6)

[ _ 1 = _i
=@ +{m —o {1 1’]

o= s —c;*][1 —ﬂ @7

LL"; = 5 (0 )[1 - ﬂ

BT LR LM LS LRiget 20 T - Fr AR BB 85 0 A PR BE WK
{Attractive and Repulsive Particle Swarm Optimizer, /8t ARPSO)™). Fvanden Bergh
ed! T B Rt ok f c it m T B R GCPSO{Guaranteed Convergence Particle
Swarm Optimizer)*”. H.Yoshida 7F 1999 ££,Y,Fukuyame ¢ 2001 £ 3R T B SH&
MR TEEE. BRI SR FRRENSEEEARORE, nrmi[41152 H
I —HWE@R RN TFREE, CRMA2434EE TR TR Ein o FEE
B, JCEA[M4)3RIE T ETREN PSO HIE, WE[45) BB E R /MR R B TR
THHEET.
2.5 XE/NE

FESATHFTEFHENRBAEELNE, BF BN AR5 e E T
T ECRE, #h 3R T R RN R TR R AR A E A, S AT B TR R LR s
HETUR S T R R CROE AR I S AT T BERLE R RS T B R S
R, RHGEERE AR P RTINS R,

16



£ =EF VO++6. 0 REWEERA

FETEEILZH vort 6.0REES R SQL SR ER AT R+ o7 Bl RE
AT B . P RS R RS R R TR, B - 2R
B SFEURLMIRE. TRESEAENMHARMANESL —. DL IEHEE
= BT e £, Visual CH+6.0. DIREIRERA, XHEMTE . R, W
BA. HAfHBEEEA, ALCORBERGFRANRG . BERITRAER. AlLE
FIBA VO 6.0 AR A S k2 HEE RERLHNETRR, FHETIE
FERAB IR FEFE, FHAERSR (MFC) FRENE, M5 5RR
HIM R, IR A A o B B AR B (R A AR = RS R B AL 3R
1

3.1 VC++6. 0 4

Visual C++ 6.0 &E— M AER AR T ML ARF A TR, BT Windows A8
b 32 AR R FRLT AR, RO EHNMALUVHKBREFRNNAIIRIARZ . FE
BRI AILERTE AR M, Visual Ct+ 6.0 BEARY LEMN RIHTRERITNE
Ko AR E R O T S IR LR . 7 Visual C+ 6.0 3T, FIH] Microsoft
AR K 3FE MFC{Microsoft Foundation Class Litwary). ] LU 72 4 R & 16 A3
Fit 4T Windows FLHFEFRIFER, 8 Windows 25 R WA B HE A5 PR T
¥ EEBEEIEMRTES MRS RAFH RS,

Visual C++ 6.0 FHMERF LT /LA

(1) ErRt& MR Rtk

Visual C+ 6.0 EFERE KM T [ M X & 8 FEF 8 i 77 ¥ (Object-Oriented
Programming, OOF). F{EHMTE&H R FILMAL, EHETHRAFEMHER, A5
TEMARIFEARE, TERFRTLET MBS EEXEERRET.

(2) BRI MFC L8

17



PR TAk R

NP WA KL Windows $FE 4 LT R ARAF, BBHE—f £ K Windows
FIRRTRFHESN Windows MNRIERHGREFZIKUN, TEF THREHEEMAN,
FRF Y e et R B A £ AR R ) 2 L AT KO, S — T N T iR R,
TAEREE,. H—AEEENTERERFHAREYE, LMEER Windows HEE
BEHHEEMRLEEE. MPC L Visual C+ 6.0 HoX B T A #8489 Windows API
FEoHELE, WO, G, $&ETX. 23 6Dl &M Heizile Windows 3
o XERPRM T —E M Windows SRR CHak 7B EIED,

1 F] MFC S 7 FHITE A

1) MFC 8#8 T — MRS, AEREREPFE O R TER LR
W, W& T ABMER, 5T ERFRANE.

2) MFC 2RHE op 7852 3 3 B AR {10 3 K D RE T LASE R o RTS8 KR B 1
8, IREFRATEGREHAUSA AL, RIETBFRE LAWY, R
HEF TRt A EBREER,

3) MFC R4 X HE Windows FEREE. B, #HE. CDI £XEARRL. X
B REMIEHE.

4y R MFC BF 8. JTREKNERARF R HEN. MEBH Windows F .
T2 Fe BT AR Windows §5tE. MPC BRI SEMEE R, oM REEMF
LRI B,

(3) FBEHHEAER

Visual C++6.0 HERT ARHBFR A, & Activex. COM ¥R, BFFREA
AT LVE BAE R AT AR OR R ], AW ThEE 5 R B AR

3.2 REHA

Wb = WG RENA UGS ESHrD, FREREYETRE TR
Rl RSB ESD, ETMUARAT, FHRINIREMANRMES END A
. ST REET TR MES L. FERHOMIRERE X RPEE—
— e LR RIRLR RN, FEASRTHPEIRFHEIERE, XREAX
REEEMNEELR, FEEX ETHAREHHANGNARE, #NEFEZ 0%

RAfeibBfrer, FEMBEERITERNMAE, HBET REmiaEt.
18



BB VCHE. 0 RSB A

321 T soL HiBE

SQL 4G £ Microsoft JF AR REINARRE, KT Emm X EoEER. %
EIASE PC FUSITHIFERE Microsoft 247 Windows RFHRIERL, L REEA
Microsoft 22T # SQL Server 2000 . SQL Server B M AR : &WIF., wHEM.
AW FRIR. bR e KB AL R et i B R G R 00, of LA7E AR
IR R BN E e T A T T R AR AR T SR B I R
H4ETE Windows NT/2000 B3iE{T. 4~ AN BBk & b RETER 1 -4
2150 A AEHEVER . FFRRGE T HR SQL Server 2000 ¥4 FER Fl B FF AT 47 3748,
EHR—ARFE, FEATERAEREEEH. ZENFERARN. RITES
SQL Server 2000 ki X R OB ER .

Microsoft SQL Server 2000 & Microsofi 2T F REMFFRELTERE, E—uE
B R B o5 AR RS B T B R 4% . Microsoft SQL Sever2000 4B h—Hpc REEE N B E
FREERBINBABRREETHTY, XRERE LB RODH ¥ 768 R
BEMA, 4RGP NhERE SQL Server 2000 5. T IR SQL Server thiy i 4k 43
MBI LHERIENAEE, BAOTHEAER. Br&iFE., £ Ep
EREENRIT. REFRERNXE.

3.2.2 S0L Server 2000 K45,

SQL Server 2000 & — il M EEERA, £F& 7.0 RFMER L, X
W TREFAEFSE, Bamtiet. BRI R0, TR R
SN, FECERATHETHEHEP.

SQL Serve 2000 B 3 84 ST

() HFHEPIURERIERELH.

(2} Y WindowsNT 72825k, FRAT NT #iF£Thes.

() BEMHFpywaEtE, (FHAMERERELTM Windows 9598 E] Windows 2000
Advanced Server .

(4) 2 Web FIRRIZF, A RBEEFEOEREETORIT AN H web 7T
H L.

(5) SQL Server R ¥ IE 0B ThEE, X DIfE HEXNNERETEREFT L HE.
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PR Tk S i iR o

(6) AR —& L E&EE 4 SQL Server 4. B—LHE A CH—%R
s e Dok g o

() SIAT=HFMEAE2LE. biging 2 8B ¥R sql_variant BF LT FEARR
FAEAK RN EARE: wble RV E] CUE— A BHE R IR #1778 -

{8) I XML{Extensive Markup Language, "] BEICHES). SQL Server 2000
AFmEM wWeb I18E, YR XMLIBE, TTURIE. BE XML £,
3.2 3 MIRENEE

FRERZRATVEVAKPIIABREGNRS, —RONEE. S2ET
ARE (BRFRELE). WHRS. EEATEARM A8 SRFNET. §
ARG ST R —/ DBMS (DataBase Manapement System,DBMS ) it 48,
REEFLIMARREES, KEAWFHEIEEEE AR (DaaBase Administrator,
Bi¥F DBA). BB RSN NWT:

(1) HEdLEt

FEXHESH, AAMINTELFRABEFEMN, BRRZHEEHER. &
EERALMBEESIRPERL, SHIBENEEET.. — hREREREEXH
et 8 A X Fh

() BFEMENE. IEHEE. BT R

BRENEFRERFHFOELEE, EEAEURE ERTMEE R TR,
EHHEa LS MR, S NAEER . LR R HE S, T
fiti 7= fe] .

g At R iR M AHAE S - E, NRRERA A B EE
f—$EARELAES . ATEFEAIEEa THESERFR, 9ARK
P P £ F R B ol A (R i § 00 A 5 TR 28 B R I 1) A — B4

g RERAEN, HETH R

() FEH IR

ol o v R HR S Y — D R RE . SREEEE R ARy o Fg e oy
.

R 37 B4R B P B R R P R S T R SRR AR A P U AR R TR AT . R
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W-F V6. 0 RBEREEA

RN, HmERS LMEEEETEETMGRET DBMS HEY, HAEFTAEET
#, CHEFELEMNRAFRICEHER, XS EMYIBTAE TN, WHE
AP,

ERIMVERERAFNNAES SENENEREH AN, e,
WWEEFREANET, APEFRTLRE.

e anr R DBMS (1 8 8 WA RN .

(4) EiEd DBMS K—E A ES

BTN L2 R H BRI, & A o) LR B S IR 1 p S 3 33 AT EL
M FREREPFR -HE. Sk, DBMS b HRE L F IL A TORIIIT #2800

D) iR E 20, SaRp et R E R DB LT 53R E R ¥
i RS SR RREAE, WEAERIE AT ER .

2 FpMEEsRy. BENESENEREMNERE. FRENEEE.

) #RER: SENBPREAHARMNER ., BEEEER, fReREM
PR EIEIR 0 2 R RS B A S B S, P A B R SRR
R 1F A LAFE &I A bR .

3.3 Visual C++6, 0 FFESERE

HTHRGEET VO 6.0 BAITR ZAOMALE M. HEHAARER. BES
B8R 4 SQL Server, iBH VC++ 6.0 FTHLA P 718, REERVF REFRT SQL Server
M AEN.

3.3. 1 Visual Cr6. 0 FRIEEESANESS

VOHHR T £ 28 1% BT [ R——ODBC API. MFC ODBC. DAO.
OLE OB 1 ADOQ F. XEEREHEH OIS, RETRER. &g, HRtaE, 7
VLU R .

(1) WAt Visual C++F#EET MFC B, ATL #HRILLE AppWizard.
ClassWizard B — % 5] Wizard L EH FHBHEFRERZT AOMRARERE. KX
f L TR RERFAT B ERAEEER, JTRERS RPN E SRR A
FrEH—MEEREN R,

2y RiEME: Visual C++BHEMIFEHE, oJREFEERE B AT LT
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PR Tk K il

FREFE TR, WA, Visal CHEWT TERXRERSE, MHEFEE
B B CRRRET R

(3 WREREHR: o T# e 0DBC TT I BUR R R P i R SR R TR 1 ) )
R, Visual G305 T ik A ——OLE DB #1 ADO. OLE DB #1 ADO &%
T COM B NRIHAR, RRXHEART A SN SR a2 T e, KRR
BT

(4) A5 Rt Visual CHHRHET OLE BART ActiveX FeR, IFEARTEIHRE
FRARTMEE Y. Bt OLE # AR ActiveX $&AR, ATRMEIFEERIE Visual CHr
ROtp A, Eh. DRES A TRERENAFROEA CHRT, WTSH
FE R AP YRR P L

(5) PR ARFEIFFEEHIE: FS0K ODBC HARR A M X AEMEAE. # Visual
C++F, R T OLEDB th R, AOR LLUFil X REEHLE, EafLiim ek
AR,
3.3.2 8 WFC 3 #1E2 ODBG

Sh I BETT BTG BE (U Jet Engine ) B8 2% P AR 8040 B 5 45 (30 Oralee), VC++
6.0 H|M T RO, Flau: ODBC APL. MFC ODBC 2%, MFC DAQ 2% (8481
iEXT% ). MFC 1 OLE DB #l ActiveX #EH & (ADO). FREEM MFC X812
ODBC BV MR, T4 ODBC iBR REUERMIEEERHA.

(1) ODBC EBIR R e X

ODBC (Open DataBase Connectivity) B%& 5 R In] 5 AR R AER)
—4H—8EN, A TARANEEE, ODBCIR{HET ESH /Y APL, EERERFT
LA R R BT BRI AN APL Sk 4EMTEL T ODBC WEif¥ERE, 3 E, ODBC &
H—firg, BHAE R XREEESRN T ODBC WE#F, X{f ODBC MK
fErE, ExFTHTHRARXRYEE. BhT 0DBC RpEHl TRAHER,
/8RN H ODBC 1R Uy ) % SLEIR PR B K e dE  R#ERE,

iy F ODBC B—MEEMHHEAR, Hit. ODBC API o] LMEE P F AR T
BNEERBAEHIEEE, R 2REREERALEENTIE. M HEHE
PR AR ERE T RSN ODBC MEHTHE, rHEEEEETELHF DSN,

22



HM-E VOHG 0 EEESEA

FINBRFENERNREF, REHCENBRNREREENIERROASREVIR
B, ODBC ¥UBIRM#E LT 7, TRAHFETUERFRS o S .

(2) BEEMEZ S

FH MFC AppWizard(exe) ¥ Gl 3 Re¥038 e R R A #E + SDIL RN 0 FHE
FhEFEESEFNEIRER, TRM SR BB A R

1E CRecordSet B F ¥ T— At % B m_pDatabase:CDatabase*m_pDatab- ase.
R B R R RS, W e CRecordSet F0 £ MM Open( B Y dY, %
— 4~ DT TP CDatabase 2634 % 354 1540 m_pDatabase. B AEH S RN CDatabuse
Ryt

WA R: BEWIdFEF CRecordSet: :Open() ) CRecordSet: :Requery(Mik A if £L .

Hinies: B0k Mm AddNewR S, FBERRE G E LU VEE U b A
15F.

B ic Ft: HHE A Delete(VPR L, 3 A58 F Delete( i ¥.2 J5 %8 A Update()
PR 2.

ftdid®: BaidF{EH EditQE .

MFC (38 B3R 5 REE ettt CDBException 25895 5, BY WA A% H3E
HE AT BT S T AR B BRI, MFC ODBC 5L EFNART. AR
TR, RIEHTE.

3.4 AWM/NE

EEABT Visval CH6.0 AR RBEES AP S, FEA Visual C++6.0 R
FARENY S i frofm, SR RN REEF R IREEX . =iTREM
b R ZF B REtE b BRI R .
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FHE TFELRFMUG ENTATRMAM
MR I &

o s 27 B A AR MR AU AL B, B AL AT RS BRI TI T
EMBRLE TR S GRS, AEERATET LERNNSERR LY
. R RIEEA R EE REMT THAL, 3180 T HR SRR, RS
TERIFEIE AR . BN LR MR AR ERER IS STAERALS WE
FAGMESEIEE, BRBANRTRIS, BTSRRI, M
EIREEMUSAHARG LERERA Y, BT TREMA, Biksres. &
MR T R EFET TR Sk G A E R PR & R e W S
FHEMAE, 2 kW RN TS TESIE, NIREHLANE
. 8RR R LB .

4.1 FiRESRFERER

4. 1.1 F4H S A FEIET

B o 07 2 WG RGN ERRFE AR AVLRIREER Y, 20 T RAR M T
o G kil feg dhiolia2 kN

(1) Be/h ekl

I T G AR B TR A A R e R AN B R 5 B MR R
ERRPTEEEREFIR.

B RENEA A,

Pxy=a,+ax+..+ax" {4.1)

ELiERa,, a. .., a,. ®F

N 3
W(ﬂmﬂw-wﬂm)=Z[P{IJ}-P,] (4.2)
=l
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ST BT ERPTL AR SENTR

M AE.
(2) FTRARFEHRT
£ AR/ ZRER RMEENSE, KAEHERRARNAGNH T

R

2 2 g
P = Qmp COF (e toy T ety Ty v et a, T s [_'_ @y s

Lo ]

Tens @ [é] Terms t oy [i] Toims * 0 [i] Town + [i} Ty * 4, [i]

1 3 2 - z
Torms Towa T 0y i ta, 'i Fopye Ty _Q__ szfm +a & T T ag
2 g ]

2 F]
[i] Tc.?ﬂs"'ﬂn [i]

EH, P AEEVIE, 0 ARAHKSEEHY R, Cor,, RE¥NHH

Terms Tows ) (4.3)

EERRME, QATRILAEIE, T BShKEKER, 1., 2SSt

o, a.a,... a, ATENEEEY R,
4. 1.2 BE U RESERNE

LA RERER RN EOTr, TRHRF(P,,, ) 5HER(0), BiERHRA
i3 PR T VAL HIARK R (T YE X HBEBEN. BHSIEENEZR

Q. Tomus» Towe 7H8, BEBIBES RERHIEFEEUAEEE, FEATREE
REHHF (F4.1), BATHERESLAZE.

(1} BB T s Towes Qe WHZER £, KR

TRAME A=8,B-8,C=10

Tems( BRI 8% Touwswm CFEKRIERAKBRRE) A Tommsme (4
HABBIIGRE) f{E,

Tems(PrAVK BRI : 878 Townam (EIKEEEARER) M Towime (P4
R EIUKEMD f.

Qcﬁ.rﬂer{fm ??‘lﬁl E‘]%Jﬁ" E}- Q:Mﬁer.mh=2m’rﬂ;@ ﬁ.iﬁ]" H ngmm= 1 Uﬂ%:‘% ﬁ-‘[’éj r 200%-
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SLPH Tk N 2R

100% A RFTHRAMN.
PGP FLINEY. ThEFAEE KR, {8 A[KWhk)-KWhik-1)/F @,
(2) BRl=

z= Rumm’[ A crws = Tows }] K g=12,...(4+])
Tt:m‘sm _TL'HH‘:'F.rIm
FRPRIE ald-1)<a<=ald)
b= Raund[g{r’:” — Lowsnin }] A =12, 08+
CHY e T:‘l-'ﬁ‘m
R AHE a(B-D<a<=a(8);
o= RMM[E(Q“"”“ ' Qmﬂ)] P =12, (CH1)
Q.,-nmw,,m - er.'m.ﬂ

i HHE a(C-1)<a<=a(C):
# 4.1 HPrHBAIR
Table 4.1 Modsling Table of Chifler

RN AT Wikibk REREA Sk

5
fu,be} Ochier B Teuns BE Tepx & Poriter

| (1,11} S
2 (1,12}

3 (1,11

4 (L1

3 {1.1.5)

6 {1.1.6)

T {117}

2 {1,LE)

9 (L2,1)

630 (1087

&40 (108,8)
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HME YR REKETEHEX LR R

(3) B,
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the setpoint optimization of cooling water supply temperature
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Fig.5.14 40 percent of cooling load, chilled water supply temperature 3°C,

the setpoint optimization of conling water supply temperature
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Fig.5.15 40 pereent of conling load, chilled water supply temperature 97T,

the setpoint optimization of cooling tower air flow
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the enargy consumption compeare of HVAC refrigeration system

52



BHEEF RS540

T AT AR 40%, WIRKAEKBREY ICHENT. FRRKHEH
At rE. MERR I TERA . MRS S5REH TR FRERS SR
FRES REMATIA, FRENZIFEEF. 3D TEREST BN REREEN G
A ORI E AR E#ATHE, SR4HHE 5148 517 FEl. RFTEL, X
A B MR EELE T REVERNEEF LREMNE T LIFNE SERFET
WHBRERHTF T, HPERCGERME TR T ENTREEREY: T
FRAL T EF A B BRI TR IR, MIES SRR A e,
BERE . NS BT NEUE R 60%, kROt KREE . 9 CHIEL, EHRK
MR FRTET, RALDHERBEREIEN ZRELERKERS RH BT
i, EES VLR REFE AT T Ry F00% S8 B8 o T 0%, W B BB AE & 7°C
fatk, EAENSFRENEYSTT. RADHRBNEFHEMR. ZRFANESHK
WA E TS0, BES LA BEFEE AT TR,

5.1.2 XK K BREEEUTE

EA A AR, WHRAKMLKIBESEREET . HIRAETA
. Mg #EIEAENE RS SEHETAN THERESNER REY
irthie, TS B EARFEN A RS ERRAAE RS THRAAER.

(1) M- e AR 60%, RERSRRER 4 25°C

e AW HHUE RATE 60%, FEEHBEN 2SCHERT. RA=#RLH
B REMATRL, RIS RETHE, REINTARE AFRETEFRM
518~ 521 i

TEA TR BUEW AN 60%. HERIREE R 25CTHR&ESET, XABSHANK
WE MR REIRTERR TR RMEELEE T i FHEES AL iE
HERERTHE. FREGTHEE. S TEETSMMELENESEERSDT
R S EREATORRE, SRR WM sIs~E 21 EH. REM. £A LR=
A EAA T T RECWREM [ 47, HEREMEN T SHFESHKEKE
BoZE L, £RRAECTRAJESEHE TR TREERSG S PRI FEf
TRERRN. EHEST, TUHFHREKOUKERFHE, PRTEAGSFLD
RIEERER, EREN, HEHEKMHKEERE FERMSHEMES, EHRMSE

53



W Mk RFRAFEAE

EERBER AW &4 T, TRREKLEE TR,

5,18 60%¥ 7. SFHETIRERTE ) 25°C FriEk e s B IR A ik
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the setpoint optimization of cooling warer supply temperature
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the setpoint optimization of cooling water supply temperaiure
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Fig.5.23 60 percent of cooling oad, environment humidy ball temperature 22°C,

the setpaint optimization of cocling tower air flow
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the setpoint optimization of sovling water flow
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Fig.5.43 Chilled water supply wemperature 9'C, environment humidy ball temperature 22°C,

the setpoint optimization of copling tower air flow
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Fig.5.4% Chilled water supply temperature 7°C, environment humidy ball temperaturs 25°C,
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