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Fig. 1  Photovoltaic pumping system
LOBIREES] 2. 4548 3.aghl 4. kR 5.8 6. K4l
WG — BOCIRR R R G is 1T Rk, KRR LR
BRI G R Q A

* [E 58 SRAL I G BT H (51109095 ) 5] 5% e B A IE % o 113 (863 %)) B¢ B 301 H (2011 AA100506 ) 1YL 5 i 452 A0 3 2 b a2 e T

I H

YEF B A XA, DT 5L, W AR S, 322 R B B0 B8 5 07 35 58, E-mail ; liuhoulin@ ujs. edu. cn



%73

XS 2 SR B O R AR TS 99

-
Rof 0 b s

s 0 SRR B, H 4 K
LR b T T DR R

0=/ (2)

Xt T 40 5 g RO IR I R I (8] 09 20 A G (e) |, U
—RHKE QR AN

RN o= S

+ /0 +4a(G=¢) (1)
2a

c

v L N i B N | Y S |

—RHKE Q)N KT/ KE Q, 4 i llm H %
WESRE o fH, W AT SoR M a {H7E TSR A5 B KO I o
FE B U B Q s o

)06 T AL S AR ORI i Q. 1F i R B UE
BT Q0

T 347 K il h %

Ph;zl =P§dex(H‘,», +AH) (4)

X p— K
H —RG#HHE
D) v 5 b AR e g %6

AH— A0k

P,
P =t (s)
M pump M motor TTMp1
A Dy M oor ~ M T LB HIL 2 1) 25 2L
%

aha F AR A5 0 DL SE B B W . FE 45 8 AR
H,=17.5m, % Z%0.015 ,55/K& Q, =70 m’,
JEHEBRE 734 G (1) =1000sin(we/12) M4 F ik 7
AL I e — ﬂﬁ%ﬂ(l‘d‘dﬁlﬂ%ﬁﬁ%ﬁ"”ﬁxﬂkﬁ
RS E ¢ =300 W/m® , f1X (1) ~ (3) 7] 0,
11,9 m’/h, FRLZ A 8 O B s Q0

— R DL, A A B F 60% , H B AL AR
80% , ¥l 4% 5% 92% , MIARHE L (4) L (5) 132 H
AR D) 2 1500 W, A28 K IFE29 1100 W, e K
U 5 H 2970 19. 6 m,
1.2 fA#EHFHERK

R A5 — e 50 5
R ROR

SRR B B

n=a +BQ° +y0Q’ (6)
X aBoy—FESERMEAX
Him R A S WUE e, A 'l ,_,, =0,

Ny, =60%
T B K s FEER % 3 o5 7 16 2 D) 3R 24 of, B
H
P,.. :pig()m =11 kW (7)
M0=0

SR H, B B YA T X I 9
i, 570 52 30y 6 — R T 2%
P_0 b
[N (8)

AP Po— 8 e UR SCHE S TR
Q—HEF M T R
P —— % 78 it i i R
P IR PYI
IBATESR IR IE LA,k HLO. 5,
XA R A5 ) £ 00 RN 4
_Pn

(9)
pgQ
RURr A5 8 A T 1 H - Q & 3 5 1 2
H=d+eQ +fQ° (10)

Ap die f—H K

I B8 JEE IR, DU/ A A B s 47 il e k7%
PEAE 0.5 A5 T IR =2 P, IO FH 25 AR B 40 B30 1 178 i
BN . IR T A H - Q Rkl

Ly

(%) et (o) (o) a0

n
X ny—BERKHE BT
Xt S AR R I R, R OR AR A
XL AR IR AR 5 R R ) E A AT LA A R AR
0 g L PR 5 0 T B A U AR A A AL E R
B BE B3R YRR

easa0) o (B0)
MG RR A A S e R A R R N
n=8f (13)
b e— W
25 7 W RO B3 B 4 AT
G(t) =G, sin(wi/T) (14)
X G, —BREFECIEE
T— YRR

WA S At & BL258 v-m®/), G, B 1000 W/m”,
JERERF I 12 by 5@ b AT A5 B AR R IR
SR G ORI ] ¢ (56 R ) 4 TP H g R e

ty

f’q(t)dt
n= (15)
¥ b Al S 4 0, = 0, 4% 0,, =0, =
11.9 m*/h R G BUR R QU , i 5 1 i 3153 n]

SR AN Q.7 0, F I AR BIHOR
1.3 fAULER

AN QIUEL T O F A I H — Q 1l 2k 25
R 2 frs .



100 & A Bl B ¥ i

2014 4

25| R

1 | 1 1 |

0 3 6 9 12 15
Wit O/(m3-h™")

B2 S [l I A T A8 0 ik 4 7 o 46

Fig.2 Pump H - ( characters under different rated flow values
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Fig.3 Pump efficiency changes with illumination intensity
under different rated flow values
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Fig.4 Average efficiency changes with rated flow
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Fig. 6 Experimental setup of photovoltaic pumping system
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Fig. 8 Efficiency contours of photovoltaic pumping system
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Fig.9  Average efficiencies of pump and system
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Investigation on Load Matching Characteristics of
Photovoltaic Centrifugal Pumps

Liu Houlin Cui Jianbao Tan Minggao Wu Xianfang
(Research Center of Fluid Machinery Engineering and Technology , Jiangsu University , Zhenjiang 212013 , China)

Abstract; With the aim to optimize the centrifugal pump load matching characteristics with a photovoltaic
system, a method to estimate the system configurations was established at first. In sunny conditions, the
basic parameters of centrifugal pumps in the highest solar radiation level were obtained through this
method. Several sets of centrifugal pumps with different ratios between rated flow and maximum flow were
matched with the PV system, and the system performances in different conditions were analyzed.
According to the results of comparisons, a group of load characteristic parameters were selected for
selecting pump model and testing. Results show that the more oblique of the characteristic curve of
centrifugal pumps, the more suitable for the PV system. The efficiency of this system increases with the
ratio between maximum flow and rated flow, and is higher when the ratio is between 1.1 ~ 1.2. This
study provides a reference for PV centrifugal pumps load model selection and optimization.

Key words: Photovoltaic Centrifugal pump Matching



