7SO AR VI =

2014412 A

doi:10.6041/j. issn. 1000-1298.2014. 12. 011

IE 35 e B T Bk E BUK S Szt

F o4 ok & F-0 K &

(TLIR R TR DU TR R BT S b, BT 212013)

FEE ¢ A Sk T WL A X A R YA B, T LA e Sk T b K SR Sk K B AR o T SUTOK S TE AU B9 e i
IR B B A2 2l R TS DK A S R G A R e W A 5) R o BRI A R RS R IO B X 8 Sk K
PERE BRI o LABIOK U 2 i DX f) B 4 560 5 RIS I DX I A 2 S B oo R K T 9 O A6 38 A L RS IE 22 U 1, BT
FEHOK W 5 H RSE (CHOK 6 SEBE o, BOUK G 1A S IRTRE b FIOK S I 0 ZEHOK 6 B BE T o) XK S PR RE B9 520, OF
ARAT A R F XK I PERE A R ML, SR R BOK G 1 2 R SRS Bl a = 1.6 mm (k=1 mm c =4 mm DA} a =

45 & B 12

L6 mm. h=0.c=9 mm, YR BTk 4% ) K i 23 A i 0K 55 52 0 B0 K B O3 A 55 TG HIOK 147 B9 7K i 23 A1 12 IR —
WS 57 0 L 25 2 0 T S A ML R 91 A 28 Bk AR 1) KA A RO B =BT L T UK A 5 e X R A

SHRERITFE T

R mik R CHOKE  Bokd ERRIAE it

hESES: S224 XERARIREG: A

51

M S 2 S i % THE 1Y) S B T, Sk A K g P g
s e vk RE 7E AR R R JEE - e W 9 2% 406 114 9 8k o
o FRMESK E S I 8 5 R R Sk Pk R A T
BLEAR T AN H B AR 7 15 Sk K )
RE AT It A - G B Y S L S R G O 28 O 45
A EOK AL

A 3 58 Sk B AL AL XoF A O B A e, AT LB g I
S UL Ak KR B3R Sk K A . BURHLIG AT 23
W75 7 ORI ) B o i IR ATLAL) 30 s A6 T8 W 1Y
R 423 BN Al /N BRAT, A R AT XK
U BB A T, ke 58 Sk K B A1 o 3k 2 [ AU
IR UL 24 157 B, 0 T {ELTRE UG A S 7 R o4 38 7K
M

[a] & XK UL 4 BOK ML A K BRI 1% 18—
A AEAL o €[ Hunter 23 w] X 7 20 Sk o 47 45
A OSC e, A O I 10 8 T ALK R R 4 3 A A Y
BOKER  ZHBOK SR 5 LI r9 Sh R 1E T # 3l A
TR 5 AR IRBE 33X K RE AL DR Ik 5 AN 22 19 ] 1 3
ARSI o B Semi 24 F] 4k t 1 i 46
AT AR 2R 5] 7 o 0 38 2o 389 i o S AL, ok 48 vy
Wi A1 . B34, 36 Nelson 24 H] R —Fh 3R
HIOK B oK S H 2 BOK A8 T J) 1o 29 5 43

il

Wk H . 2014 =01 —02 &8l H . 2014 —01 — 07

NEHHS: 1000-1298(2014)12-0069-06

Aii Z2 A HOK I, W3R AR v o WOK 4 I 0K B AT
(] BJCPE AP T e o 30k i 45 K 1 b 3t i o 1 O R
W35 5 B2 Z 18] (9 7 J& 5% &, ve I T % G 8 Sk LA A
SR SR 96 R 149 20 B 4 T M, S BT G Sk o S R AR I
0 249 ) BE 1 Fe T

PRk, A X T 18 E oK BLR  1a] 8k SRR ILA
REAE 7E A D3 /D S R Y Bl bR i Wi R A (H2:
AT R 2= i, 18 R LG T UK HLG A K
TRIE 5K I A AR 33 50 I 25 2 (8] 56 AR 1 SRR AR
i

Jie e =X HOK B 8 7K R B4 oy A a] ak E B
iz gy, PR oK 6 RO 5% & 3 8 A T 5% sUHIOK £
Xt 7K T3 1k BE B R W o AN SCRLAS B8N ISk G R (R
I v e 3 &) O Bt SR R, R T IE A B
2RI EOK P 4 A RSE XK vk RE 1R R, O
ARATA R Z A K g P RE 0 R B oK
i e A5 Rt o

1 mEHEXBKEEN

3% [§ Nelson % H] 4 7 f) R2000, R33 4 & 51 jig
LTSk SR — i R TR BIOK S0 Bk 25091 e 1
FiF %%

B2 Sy Bk A ) 25 4 R I Bkt A
ROF 45 BOK 85 5 B o BIOK 5 46 AR R IR EE B AN

[ 2w ORI 78 S JR 1 4] (863 31 3)) B By Il H (2011AA100506 ) | VT35 4 /K Fl Bk % B 01 H (2013094 ) AL 50 o A5 I #4021 ¢

BymiH

EE R AT 4L, OF 5 6, 1 L 2L R0, 22N RS 4 5 H AR AT 5, E-mail: hli@ ujs. edu. cn



70 & Ak Bl B ¥ iR

2014 4

1 R33 BUIEL 454 75 B ]
Fig. 1  Structure scheme of sprinkler typed R33
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Fig.2  Structure scheme of rotating stream interrupter
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Fig.3 Area affected by diffuser
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Fig.4 Schematic diagram of radial water distribution
LSk TAE K J1 0 230 kPa BF, i Q N
110 m*/h S 12.5 m. B B K B
HHZRL(x) =a(12.5 —x) , U H

12.5
0= f 2maL(x)dx =1 100
0

1A% @ =0.538, 0] L(x) =6.725 - 0. 538x,

Sk AR 1o 230 kPa i), TG UK 4 JiE %
% Sk DL G I 7K k43 AT R A

L (x) =4 x10 °x° =0.002 2%’ +0. 036x" -

0.246 2x° +0.724 55° —0. 663 1x +0. 964 6

(R>=0.9518)

2.2 mEGTE RBIKE

MG KR b 3 b SRR Y R 80 n A OG, A 3
WIS VT 5 n 6.8 .9 .10 Fl 11, W53k [ 22 78 0
W B R 16 N4, PR Sk e i — 1 R I
e 16 P,

MEOK G R n = 6 B, Mk iE R — A JE
(16 W) , HUK A TE A — J7 1) b i B 8 2 1k,

Mk =4, fRAZ(2) 1

L,(x) =8L(x) =7L,(x)
R L, (x) =0, RGH v =7.8,
YHOK 5 E n =8 I, BOK S 7E [ —J7 ) B
PEIR A 8 W, k=12 AR A (2)715
L,(x) =2L(x) -L,(x)
% L,(x) =0,315R153] v =8.8,



%12 1)

RAT A WSk e e U HIOK S HOK 6 S5 M AL 1 BT 71

HHOK KA B n =9 10 11 i BOK 6 72 [/ —J7
li) bt BB 1ok k=116, AAR(2) , 4
Ly(x) =0,itHB{E v =7.5,

PR, FRE E IOK 3 572 me DXJ0RY e R 5 R R

AN/INTF 7.5 m,
2.3 FMXBAEEE o HKREE

ASSCWF T 9 HOK % 4 %k 6.8.9 10 F1 11,
PRAUEA AR 32 10K 147 572 0 14 DX, DU A2 BIK 145 52 1 )

XI5} 0 <360/11 =32.73°,
3 B AR
3.1 ABWAE

Sy 0 K B R A B R TR SR T A TR

AT BRGNS . i FBisk b s s,

PRI a0 8 X 38 Ay 1 R G S B, A e 6 BTN, T
M EFEE N 1 mx1 m, IRIEBEL WIEREWIE

P il R33 RUBERL WSk o T AR IR 714 230 kPa,
WM 1,10 m*/h, MERTE K 1 h, TBE M3 K,
W3 YR Ak A5 W 5

Bls TR R AT BN

Fig.5 Layout of catch-cans

IS IRIm

K6 B A
Fig. 6 Testing field

3.2 WA

e BURIOK R 58 o, BOK R 48 AR IR BE A A
KIS TR BOK K LR ¢ A N R (K 2)
B Ly (37) =R =K IER B, gk 1 R,
Horpr AR BOK W3l AR b, h =0 R UK
WAL F KA DL I h = - 1 FRoRBOK 367 F K3

gk B 1 mm, b= 1 F R EOK A7 T K5O
T 1 mm; BAAURBUK K G a3 C AUFRIK S
HERUKARIIEE co £2 IR, K7 AR
I 7 R HOK 5 S 1A

1 EMSHERKTE

Tab.1 Factor standard of geometrical parameters

ES
K AR BOK W SERE KR 2= oK 4 BE B
h/mm a/mm ¢/mm
1 -1 1.6 4
2 0 2.5 9
3 1 3.4 14
x2 RBAR
Tab.2 Test scheme
WY A B c 5
1 A, B, c, D,
2 A, B, c, D,
3 A, B, Cy Dy
4 A, B, C, D,
5 A, B, C, D,
6 A, B, C, D,
7 A, B, c, D,
8 A, B, c, D,
9 A, B, c, D,

7 AN [R5 58 i BOK 4 S ]
Fig.7 Prototype of different diffusers

3.3 REERSW

8 Oy 9 Bl Jy 58 T AN R UK 14 1 7K & o A
Ko B Rk 3 pros, \TLUE H 15 H 4 5
B s RSN 7.5 m Zi WA XA 32. T3° LA
3 SR S5 R A o B 52 ) X o 32, 73°56
7.8.9 Sl g R KRR, U 8 5 9 Sk
B, 5 W0 XA B 49. 50 63°, KU, 1 ik 5
4 53 R HROK 147 2 5 Ry AR B BIOK B 4 A

i A% 22 5 05 22 43 M ] A5 B R 5 48 AR ) /Y
F,anlE 9 M 10 s " LAA B :

(D) AR R Al A SRR EAE -1 ~1 mm §5 [



72 £ Pl OB ¥ 2014 4

8 Al fifok 5 i K o3 A

Fig. 8 Water distribution affected by different diffusers
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Optimal Design of Rotating Stream Interrupter Diffuser for Sprinklers

Li Hong Xu Min Li Yiming Chen Chao
(Research Center of Fluid Machinery and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Through stream breaking by stream interrupter installed in the rotary sprinkler, close-in water
will be increased and the water distribution will be enhanced. The rotary stream interrupter rotates

intermittently under the stream impact, which leads to improve the water uniformity, and at the same
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time, almost does not reduce the throw distance. The structural size of the diffuser fixed in the stream
interrupter plays an important role to the hydraulic performance of the sprinkler. The shortest performance
radius R and the affected area angle o produced by the diffuser are put forward as the optimizing indexes
in the orthogonal experiment. The key sizes, such as the diffuser width @, the diffuser length interrupting
in the stream h and the distance from the outlet nozzle to the diffuser ¢, are presented as factors. By
testing the hydraulic performance influenced by the factors, the relationships among the factors and the
performance radius and the affected area angle are obtained, and the optimum structural sizes of the
diffuser are also brought forward. The radical water distribution of a rotaty sprinkler is composed of the
distributions without the diffuser and with the diffuser by the definite spraying frequency. According to
above meationed law and the concept that the ideal shape of the final water distribution is triangle, the
method to calculate the shortest performance radius in the affected area is first built up.

Key words: Sprinklers Rotating stream interrupter Diffuser  Orthogonal experiment Optimal design
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Design and Performance Analysis of Fourier Non-circular
Gear-driven Differential Pump

Xu Gaohuan'>  Chen Jianneng'® Zhang Guofeng'"

(1. Faculty of Mechanical Engineering & Automation, Zhejiang Sci-tech University, Hangzhou 310018, China
2. School of Mechanical & Automotive Engineering, Zhejiang University of Water Resources and
Electric Power, Hangzhou 310018, China
3. Zhejiang Province Key Laboratory of Transplanting Equipment and Technology, Hangzhou 310018, China)

Abstract; A differential velocity vane pump driven by Fourier noncircular gear was designed and the
blades of pump were equipped the check valves in the same direction of rotation. Through the
establishment of non-circular gears Fourier model and instantaneous flow models and design of the
simulation software, we analyzed the influence of the three typical parameters on the shape of the section
curve, the flow rate, displacement, pump structure and single or double pump, check valve on the
blades to the pulsation rate. Dual pumps in parallel driven by the Fourier non-circular gear were
compared with that driven by the eccentric gear to reduce pulsation rate 10. 3% . And the installation of
the check valve can solve the problem that the liquid trapped in closed chamber.

Key words: Fourier noncircular gear  Differential velocity vane pump  Design  Transient flow

Trapped liquid



