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Fig. 1

Structure and working principle of household

distributed photovoltaic air conditioning system
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Fig. 2 Selection process of system components
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Table 1  Parameters of household distributed photovoltaic air conditioning system
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Table 2 Test results for distributed photovoltaic air conditioning system
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Fig. 4 System operating efficiency and variations for system

components characteristic parameter
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Table 3 Comparison between simulated and measured values for characteristic parameters
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[FPN 11.5 10.8 0.35 0.32 0.36 0.33 1.30 1.18 1.45 1.36

H1%E 3 0l 45, ARG RS BRI SSCIIE O 117, SR IR R EC 1.36) iF, 1 F Al Sz A 3K
MR ZEAE T% LI, 2 = KT CHRBE R BN OBIRBEIR AR GE MY S i i K RE D A2 25 AL RERR K, 7
1.07, Hil Vo PRI R O 1.12) K R CRl AR R S OB R AR EA RIS BIRI Chl SR 80



2826 XK [H

0.62, Hl B R ECH 0.76) , 3 Al RGCIRBETR R 5
B IR BN 2S PHIE 1T 5~6 h, i 2 60%~70% L AE
TR o PR H it ) 25 B e o A OB IR BE VR R 48
TR 2 O 2, E A i ORI
Bic bE OC FR R R GE Mk RE S M B R o AR SO R I 43
MFROCRAER R G R E BN 4 4~ 12 V.65 Ah &
IGCRE LR B2 T A R 1 ARG TAE LR 48 V, RS
2 IFHB A BTN 130 Ah, B HMAERETI R N
6.24 kWh, 767 /& 348 2% TR R AT~ , BT
PR R R B IR B R I S R S i, B
A7 3G /e /0 Rl Y I KR, B 2 e o/
WD 312 kW, A 2 38 /s 2> 2200 ¥ FEAH [
AR AL FURR [ A5 F R B R A i v AR B 2R
Bos B ms /> 0.38, i FAOR R R 02 38 Ik >
0315 2 = KM ¥ O/ B R B2 388 sk 2>
0.56 , il # PR i 28 Eho2s 38 m /s /b 0.535 5 i K 1Y 1l
& R B R B2 BN b 0.68, il R R R B2 1
s> 0.59.

4 RELEMRESTRELLSEH

4.1 EPEICESER ERES T
24 RGBS B0 VT R A 3 RS REA )
SN, PRI 2R 8 BB A [R] 2400 DL BC AL b2 R Sk
REFRTHIOCHE . P 434 OB AR B I8 i ok G AR
A B KR Bt B 62,5V, e KR g i
HLU A 34.5 A {H R 40 BT L 45 1 42 ) 8 AN e K 1)
KR EE (MPPT) T AE , IR I Y6 AR BE IR 2 458 1 i i1 3y
T B TOGIRA B KIS, S8 e
R,

R S SR IIER T BAR (22 2= R K 3 it
RURASSM T 3 b A4 1) F 18 0 F b Al i ) P
REMIUCELOC R . IFFEAE SRR, 2.45 kW B fR 4
B4 130 Ah & L, il 3K 3h %5 P32 17 8~10 he
fE R TR a8 1 S A B, 35 i S i 0
KAE A 120 Ah, H BB B & b 45 8 1) 85%,
PEAE & L e A R P, 15% 10 L Hh A A2 R
il 75 B o1 1 B TR 9% o DR SRR b T A S R Tt
ZHMICEHR G C R, R 2 — 04k
Fho WFFEEE AR F W, 30 45 i T A8 Ak
A 700~1300 W, Hati A8 5 A R 0.7~0.8. [l 6 45

% i 39%
AN YR SRS PURE B IR (DO & il P Al
KR,
TEHIER A
100 20 49 69

T 06} / e PRI
25 il g L g At Y
osl o AR
. e SRt
0 500 1000 1500 2000 2500 3000 3500
AR W
Fl6 ey SR ge AN E Ak i il FReR ik

Fig. 6 Efficiency curves under different load conditions of

0.4

controller and inverter
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Fig. 8 Monthly mean ambient temperature and

irradiance in Bangkok
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Fig. 9  Monthly average power generation of PV array and
power consumption of air conditioning in 1.1 kW household

distributed photovoltaic air conditioning system in Bangkok
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Table 5 Economic performance analysis of 1.1 kW household

distributed photovoltaic air conditioning system in Bangkok
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Table 6 Payback period of 1.1 kW household distributed

photovoltaic air conditioning system in Beijing and Kunming
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PERFORMANCE ANALYSIS AND COMPONETS MATCHING
RESEARCH ON AIR CONDITIONING SYSTEM
DRIVEN BY DISTRIBUTED PHOTOVOLTAIC

Luo Xi', Su Kunye', Xu Yongfeng'?, Li Ming'

(1. Solar Energy Research Institute of Yunnan Normal University , Kunming 650092, China;
2. Zhejiang Province Solar Products Quality Inspection Center, Haining 314400, China)

Abstract: Constructing air conditioning system driven by distributed PV system, the mathematical model was
established to analyze the matching and coupling characteristics between distributed PV generation system and cooling
and heating performance of air conditioning system, and the experimental research work was carried out. The research
results indicate that the cooling efficiency and heating efficiency of the main characteristic parameters for the distributed
PV air conditioning system are 0.37 and 0.35, respectively. The highest operation guaranteed rate of air conditioning
system driven by distributed PV system is up to 1.41. The parameters of each component of the system are optimized by
the simulation and calculation, the system performance can be improved by 17.14% . Combined with national HVAC
standards, using typical meteorological conditions to simulate and analyze the operational characteristics of distributed
PV air conditioning system in three regions of Beijing, Kunming and Bangkok and parameter matching optimization
relationship of associated components, and also compare and analyze the economic performance of distributed PV air
conditioning systems in different regions. The research results can provide theoretical analysis basis and selection basis
for the design and application of distributed PV air conditioning systems.

Keywords: photovoltaic; air conditioner; simulation; characteristic parameters ; performance



