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Abstract

In order to improve the efficiency of central air conditioning system and reduce energy consump-
tion, it is necessary to study the energy-saving optimization control of the central air conditioning
system. However, the current control strategy of central air conditioning system is difficult to
realize real-time control, and has the problem of poor optimization control. Therefore, we pro-
pose an optimization control method for central air conditioning system based on multi-objective
programming. Firstly, we study the changing rules of the variables in the central air conditioning
system, and reduce the dimension of the data. Then, we used the multiple regression analysis to
obtain the regression equation of the variable. On the basis of the above, we use the operating
condition and speed of the equipment as the decision variables, and take the total energy con-
sumption and the system efficiency as the objective function. Under the constraints of equipment
speed, state, system stability and equipment operation, we establish the optimization control
model of the central air conditioning system based on the multi-objective programming model.
Finally, the optimization result shows that the optimized control effect of our proposed method is
better, and it can effectively reduce the total power consumption.

Keywords

Central Air-Conditioning, Multiple Regression Analysis, Multi Variable Nonlinear Programming,
Simulated Annealing Algorithm

ETZ BB PREFRENLEFIR

wmXE, B #, K R, T
MRBHE R SEHCE S RGR R, LR

CESIH: #ICHE, R, SRR, EREON. T2 BRI R RGO D] BB EE, 2018, 8(1):
64-74. DOI: 10.12677/pm.2018.81010


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2018.81010
https://doi.org/10.12677/pm.2018.81010
http://www.hanspub.org

ok 55

ANFREHE R F I EALRN Y 5 TR, LR F5

E-mail: sxim_w@126.com

Weks HiH: 20184F1H8H; FHHM: 20184F1H23H; kA HM: 20184F1H30H

R

ATRFEPREFFRAR TIERER, R RERERIEEE, 2 REHRGEET TR
DA O R A R A SR RSBl sE i 2],  BRACEBIRCREE. Ak, RETETZ BRI
K REFREHBMN TV ZTEEHA T HREWRASRENZUONER, FXHEHEAT 4,
WIa, MEAZEEMTTERRIRRREIRTE, EHEME, URESTRENEENRKLE,
DRASHEENRAREN AR, EREFHE. RS RAREENREEHEORZHT, &
MATETZ BRRAREOFREZFARADNSHUUER . RUSERER, FRTERLERRREE, A%
KT RESFHRE.

Xeia
HREE, ZIUERSYT,. £ BRI, BN KA

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

BB AR, ERBORMPRE AR, BT 5 REUE I BUZ T O A TR
W Pl RS [t @R T, MAHE BEAN TR METE . ERMIARSS . e
BES T A, A R A AN W] R AL R 23, 1T H AT R 22 Hrh R R G AERCRAR . R G RE I
W, AR, (EREE BB RIRE AR, REIETE AR B AN AT [l JLREFERIANWTE N, o
BELE T BRIRAT R T EORIGRE g, BRLoxt o e 23 48] 2R 48 07 RE DL A A% ) L2 i 17 8 RES T PG REFE 0
HEI

SRR S KB 3 rh e B R e AT BB, A8 N AN AR — R Y B AR AT FR R, DAOREF
7 7 A B PR AT RERRE HWTREN H AR, 572 H ARSI v s R BEAT AL F i) o 25 VA
PRI AN BEAR L7 1t S A i 2 TRV AR Z PEAR AL R, s RS E R . SCIRR[3] LAFA ] 0 P il ¥4 ML Fe
VRSATIS TR o5 W B EE Dy e SR AS e, $REH 1M i U A 2 v ke 2 R R A I A ) R L A T
P20 I B A 4 BEAE OR P IR A IE AT PR T R E W RE . ORI RO, HARAE R R BGR  Sk
PR ZE ) 1]

BEX LR A, ASCMECEER R R, SRSk, SR 7T 2 HARILRI A R e
T RGBSR,

2. BURNKiRE R ALE
AR R B TUm “ RN B2 Pkl sE B AL rb Je s i A G R0 20 AT 55 4% il SR

el

DOI: 10.12677/pm.2018.81010 65 PRS2


https://doi.org/10.12677/pm.2018.81010
http://creativecommons.org/licenses/by/4.0/

S A

WEFE” [1]. s i R G ah S8 LA 88,840 skidaxk, BEAFICRA 51 M7 B, BAERAEE B,
HEEE. RERESH. BHSH. REREREEMRRIBITEHRE L.

IR R A U AR G SN B AT A, R BV AR SR A SO X S A
RABME B HAE AP AT B . LA RAAL,  BUR G688 b o0 B S5 0 A 5 T 20 4E, o 7t W it it AT

,ﬂ%IE’ El]:
2% = 2%
7] — I =1 s=1 . (1)
n-m

Hefe Xv % x ZPRIEORER j AITIME AT j AR, s M AREE.
N G et 0 B R A R B RO A R 2 3O IR as Bt AT A — AR B
Xii = Xii i

Xi’j _ ij ijmin . (2)
X — X

ij max ijmin
Hop, X FOREAIIEAL, X Xy 2B X, BB . KA
3. BURHEX T
3.1. BiRH AR ERR

N T BRI, AR SOR A GO PR IE 7E 2% A R A AL AU, BIVREATLIZE B LZEL AH = B[] 1)
BB AT X e AT e, MR AR R DU O S AR 3 A, nlE] 1 Fs

HIPEL 1l AHXHREE . FRRIR AL AN SRR L ARG H v A% B /Kl 72 1 DY A ARt a3
NS O E 2 7 S e s Bl ST ) i DS B e Y a1 T U o S S e

N Y RS T IR S R, TR I O — B B o B AR R H AR DL, i 2 .

AT 2 AP, AHXHREE . FRRIR AN SRBRIR L S AR GAL v A 3% B KR 2 AR (B R
FHTE, PRI AT BLAA D DU b A S B A B ) P PR AR A R o Ak, 3 W] AN — K PP KT BRI E (9 e v
RUMBUE 15 WA AT, SRR L A MR M BAE 16 I AcAy,  ELURIS (AR R B 2 B (IR 1

AH X E I S 1) 1 AR £ T3l FE 2 AN I A 1 AR 4L
34
ﬁﬁh Aﬁﬂ
" & ol alh A
Z oy I | ¥
B H ool Nm Y {WM%
i
%0, 50 100 150 200 s 50 100 150 200
10.4-10.10 —— 10.18-10.25 —~— 11.5-11.11 —— 12.1-12.7
TR FE =AM R AR 40 NI A 0 285 B 119 /KR 22 B B 1) 1 2R 4k
30 w8
e A |
i 2 m
6L % 4
| i = l
= I € |
0 24 LN T H 2{
[ b
<
z 50 100 150 200 g0 100 150 200
i [A] A i 1)

Figure 1. Curve: weekly changes
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Figure 2. Curve: daily changes
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Figure 3. Dendrogram of cluster analysis
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Table 2. Regression analysis of average power of the condensate pump
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Table 4. Equipment status under optimal control strategy
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