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Behavior Regulation of Variable Refrigerant
Flow System in Office Building Based on
Statistical Analysis
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(1. School of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2. Daikin (China) Investment Co., Ltd., Shanghai
200040, China)

Abstract: Operating unit ratio (OUR) was addressed to
analyse behavior regulation of variable refrigerant flow (VRF)
system. Correspondingly one office building located in
Shanghai was investigated to get data of one year including
cooling and heating periods. Statistical results showed that
maximum value of OUR was about 60% during heating period,
the corresponding energy consumption of VRF keeps in line
with the increase of OUR and the maximum range value of
sample data during statistical intervals was about 0. 4. As to
the energy consumption in cooling period, it shows
exponential variation (ie. flat at beginning and steep in the
subsequent) with the increase of OUR, the maximum range
value of sample data during statistical intervals was about
0.55. Data envelope analyse (DEA) and Parzen window were
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used to further investigate the variation characteristics of
behavior regulation. Results showed that probability of
effective behavior regulation during heating period was about
0.54 and that corresponding value during cooling period was

about 0. 44.

Key words: office building; variable refrigerant flow system
(VRF); behavior regulation; operating unit ratio (OUR);
statistical analysis
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Fig.2 Behavior regulating illustration of variable refrigerant flow system in office building during cooling period
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Tab.1 Nominal capacity of variable refrigerant flow
units
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Fig.4 Monthly energy consumption of the office
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Parzen SAEZAM L R HA ARB = T d H=
Al AR B — L M L« Rl Sy A B4R ST
TP REARBIAE (s s o zin ez, ) A & AEUER
RIEASLIT A @ = A S Fa B p (o) 10
itz

| o — 2| 1
Ti—x 1, <5
i = h 2
#(* ) {o - 3

_ B _ 1<\ 1z
p(x)—hd—n;hdsﬁ( —) @

Kb ARBLESL TR s RHE T DM 2 R
R PR — o WA kR R YE
SEJTAR G K e XL e BROREAZS (855 4 4
P sn REA BB d S ARG ¢ D FR N E B
B, i b, b T — 4 TR B 0 e R A R A R
B R, AR SMAL




918 Rl ¥ k2 2 WE KRB 2B

Bus

- 1 _ (i —a)?

exp
-1 h /2% ( 2h?

plx) =

3=

) 5)

4 HEBERERSH

WRIEX D, O BUBTLFE R 0~1, 57 EXT
SRR GLHVS ABERE O R AT HE fL AL B, 4 (6D
Bt

X; — Xmin

X=0.1+4+0.8

(6)

K X WEHRHT PRI RERE 2, W2 j > ZHRHLEE

FEREAS KT 5 T » 2in 7390 0 ZERHLBERERE A ZUHE 19
R H/IME.

Hi P 6a,6b AT LU Hi . i 20 1] B #E 5 AL

LITHLR B LR AL, v B ) gERE AL B 22 2%,

LHEHHLERNT 50000, BRFEALILIRERN ,

"0 10 20 30 40 50 60 70

HIPITHLR/ %
al2 ARWA 2 A
091 1 105
o8l § PRHEMLTCEE KhERE ;
‘ 0
3%, ol © REFEI = // !L}i 0.4
-
K 06 zL 1n 21
= e ] E]:{ J 0.3%
w® 0.5 - L }.
g 04 / j ] [ 1028
x ¥ N
=03 4 tr 1 10.1
02F =
P T — : : —Jo
TS5 100 200 30 40 50
HIRIFHLR/%
c fl#GeTt

WE A 4 T oR A8/, BB ALZS PR HE A A TR 7
TTiE1 T HAEFEAL FRAKAE ; M FFHLATF 50%
B, 55 S B TR 2R, BERR MR B 5 TFHL R &
B, B R E I ILRT ,, TieH% kiR
R FIAREFE 7E — B R AL, W 6a,6b H 1
AB,CD Ji7 iz TG BB BR T4 E TP R T 17
R KAEREXTREFE R A . B 6c,6d 4
%4 FFHLER X (8] P B9 BERE B A T GE 3t . &%
Giit X B T 308 5 A 508 Eh R B, MR AR
BOHE TR B AT P R S B 5 X (Rl R AR BE AR
e 220 R TP AL 3 488 KT 386, F B A 0. 40 245
¥4 1 1B G B0 45 IX Fe) R A RERE AR 22 1 A8 AL RS 1
R4, BT FE 30 % ~50 %0 FFHL AR I [ 9 AR AR B 4%
b, PR HC AR 25 (6 55 2 Bl B T W4 T R T 2k e
0. 10 245 » B I Bt 35 T HIL 38 38 KT 38 O, S R ME A
0.55 &2 A.

7010 20 30 40 50 60 70 80 90 100

HIAFFHLE/ %
b7AZ9H
0.9¢ : 0.6
| B AL R IR EERE —@
0.8 ;
b 2 10.5
2 ] © fRFEE / |
g 06k / H_OAM
E 0.5 4 l T {03 %
S 04f = oo ®
% 0.3t ./o T
0.2 %‘r'!/‘ [ 101
012 <5 10 20 30 40 50 60 70 80 90
HIA TR /%
d F1% 8T

6 BEFEREFAVETUL

Fig.6 Energy consumption variation with operating unit ratio
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