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Study of Operational Associated Rules of Air-conditioning Water System under Unconventiona Conditions
Based on Minimization of Euclidean Distance
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[ Abstract]  An air-conditioning system in an actual building is simulated, and the associated rule data mining method is used to
mine these operation data. The obtained associated rule may ensure the efficient system operation. For some operation conditions
(i.e., unconventional conditions), associate rules may not be obtained. This study proposes a method based on the Euclidean
distance minimization to supplement the associated rules for the operation of the central air-conditioning water system under
unconventional conditions. Two instances are presented to explain the supplemented associated rules. The supplemented associate
rules are applied for these two instances. The system operation efficiency of these two instances with the supplemented associated
rules by the Euclidean distance from near to far are 5.72, 5.63, 5.46 and 5.71, 5.53, 5.04 respectively. Compared with the results by
using the coincident existing mode, the high COP of the closest correlation criterion are improved by 1.4 and 1.7 respectively. The
results show that the associated rules supplemented by minimizing Euclidean distance for unconventional conditions may ensure

high efficient operation of the air-conditioning system.

FEWH: EEESIIRITRIZINE (2019YFC0605105)

RN BEM (1985.12-), 55, WiL, &L, E-mail: 317583739@qq.com
WIEE: %BEfE (1972015, B, 184, #4%, E-mail: bexhxu@mail.hust.edu.cn
Wk Hi: 2023-02-03



*338 - A5

751 2023 4F

[ Keywords]

condition

0 5I8

2030 HE T BRIA UEFN 2060 4 A A H AT TR [E &
KR ke o A BREE ST BE IR HE (5 S BRI FE =
gy 2 — LA b, FF Ho& A RRHE RO E R A R 4
M, TEEFAEFED, 25 RGBT HERE & LA
40%, PO SRS REFER AT RE I EE T
YRR, fE AT ESH R Giis T, HIAPLRIKE
S AT ECRAS T, BATRCRMS, e
Sk, BEAE PR IN (5 B R PR kSR RIS A )
(& ST N YNAIIIYER E N SR B
AT HARE, ] A OEE RS A R, T
BEREWALGMIET, I T HEMIME. 3
PEFZIRFARMIE R E , A ER R M R
AWM EREEIREE TR 07, HanaE i ) i i
B A B0 R P2 B AE B2 SR L AR IR T oliR S
MR, N TR RE R MRS ) 3T BP
45 [0 4% (10 R 2 W D ORI 36 T 0 45 0 1 25 R &R
Gigm i v o SEIEHE U H 425 4 R P
—Ff, FEF TR IR S I AR R0,
P FE PR AE S AR A V2 B . ERSCIBER A
Apriori FEI2IE AR R 585 Fhig AT 0 1 g
AL DT SIS AT B AT T RGO 42 4, 25 R
2 BA IV DU AT AR TH AR R GE R B RE Y, T HL
AN, A, 26 BUAMRH MR
For M 5 R HE W2 I A 45 5 1 77 2%, K re FE AR H
RI53 BT JUANE, O LR AT DU RE I R GeRe
B, I HAE S A BeRERE T R Apriori %k
AT RIBAEI 4347, mT LA 5 F e, £
A ISR S HE U 7 o 25 K RS is 17 &
B AT T 1240, SRIBEA R Z 42 RIRE 5 E#5H
ARTRZM T EB0eT W R GIE1T S5 U
o 5 SR R AR MIEAT .

I FH QI HE U %o 23 7K R G is A7 B iE gk AT 4%
I, T LLEBIEARFR T T, RERAE R4
BROBITHIK RGBS %, thin, AisKEKERE.
BRI ZE  AHKEDKEEAE KR S . H
&, K FH RIRHE AT BB A2 T, XS 4T 40

Minimazation of Euclidean distance; Associated rule; Air-conditioning water system; Unconventional operation

TRV S E, EHE T, —STH S
o T3 — 51, FESERRISAT R M LA T B
wRGUE L A A R ETE T, Bk, fERH
SRIRAE I BEAT HE AR B P2 RN, Sy SRAG S I U
LR ToL CHEALTA0 M HAR T EF T
DU BIBATBOEAE, X T Sbr TAR S AT R AR
HEL P, ASCHR AT RO LR AR B R
AR AR L DL 22 K R GLia AT R HE N (142
I

1 KRECEMFZHEN B

Apriori SIF & W FI ) — i G R AE I F) B df 42
P U, A A AR R . Apriori B
R SCRP L+ BLAS B X ST R AR IR AT O #E U)
M. SCRFERMARERFINGE 4, B IESTERN
AFS P BRI, RIS B o 2 a2 o iz
WA s, sl (1D BRI AB RIS
LRI 4 FOR s, sl (20, =RIHER
FHT VPG G HE G 2t 48 bR, skl (3). & X
SCHFIEN:

support(A—B)=P(AUB) (D

Hrp, PAUBREFFOELES A M B HIF
CEELE 4 A1 B IR T IR

E SCEAF N

confidence(A — B)=P(B|A)=support(A U B)/

support(A) (2)
5E SCRTTEE -
lift (A— B)=P(B/A)/P(A4) (3)

RIVERRIESH AFMT, FNSHE B
fIRER, 5 B RN K AERBEZ L.

T4 A2 B /N ST PR i /N LA € AR £ i
FRIBRHAE N, {E 95 S IBCHE U th 2 A A N T e 7
(1, G RARTHE lifA—B)>1, B4 RER A &K
IR, 0 AR THEE lifitA—~B)<1, 8B 52
ORI, R, 2 lifi=l B, AAER 4 A0
B R AL

RN BE L BRERAR A 1 o 1 5E 045



37 55 3

AR, % BT RRIEE S MU AR I T 00 MK R G0 AT RBRAE NI 7T *339 -

TE T AAE T BRI SCHF L L B A S Tt
FEMAT VM, PR BEEIS BE A, ARAR &5
I S U045 2 R AR HEAT R, FERIBRTU A%
B o R A28 50 B bR %5 CARs  ( Category

Association Rules) & WEEHATHEY, I HE L0
%, RESHEREAIHN,. 5 ERERE, BH%
SE I T AT TA TR 26 AN BB AL 3L 5 ik, fJe 3K
1R HTA B 45 78 1 A T I RERAEI

N

Vs

/Erﬁ*ﬁ/::
e LI FAT T BRI AT
BEATEUOR USRI . B B DU AR T BT

_ )
b
SRR SO, AT SO ST L, SRR 2
S /M SR RN B3 1, R T SR I T B B 03 0 S
(0, AT LU B AL

4 B2 A

AT TR L PRI AT 077 32 A 0 ) 258 0% 1140 5 DO 34 7 R U HE 7 ) e o
K28 R0 FR45CARs (Category Association Rules) f%#HEZEZ%idt1THE
B JGiiik, PREEES T SN, RUER SR EER. EREFEM

- J

-

\GE R SR BT, oz S5 T Rl ), 3T IR )
é Fnsb: h

WAL F AT RS AR, R PR —-FE=0, ikt

AT R, FFORE

\ DM, G 4 I pTAT I SR AR I ORICHE T . )

Bl XEENEZSERIETEE

Fig.1 Schematics of the procedure of the associated rule algorithmm
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Table 1 Table for associated rules (Conventional conditions)
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SEfH/C e |
350-400  25-30 40-60 7 6.2 5.9 27.6 53 7.3 82.4 1.6
350-400  25-30 40-60 8 6.2 32 30.1 53 1.2 92.3 1.8
350-400  25-30 40-60 9 6.2 32 30.1 53 1.7 88.9 1.7
350-400  25-30 40-60 10 6.2 32 30.1 53 1.4 72.2 1.4
400-450  30-35 40-60 7 6.2 5.9 27.6 53 1.0 100 32
400-450 30-35 40-60 8 6.2 4.5 28.9 53 1.0 100 32
400-450 30-35 60-80 9 6.2 59 28.9 53 1.2 71.8 1.8
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Table 2 Table for associated rules (Non-conventional conditions)
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Fig.3 Flowchart of the application of associated rule
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