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Abstract

The circulating water breeder ship needs to replace the circulating water in the aquaculture cabin
at all times. This type of water intake pump has the characteristics of large flow, low head and high
efficiency. Through the hydraulic design of the water intake pump and CFD simulation, this paper
verifies that the design method is feasible and can meet the performance requirements of the wa-
ter intake pump in aquaculture projects.
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Figure 1. Outline drawing of the water intake pump
1. BUKRIMNEE

Table 1. Water intake pump performance parameters

F 1 BUKRMESH

At AP L. B XU
B 1.025 kg/dm®
TAEA R K
g 1cSt
e 2200~3500 m%h
PHERESHL e 22~35 mic
LESUY 980~1185 rpm
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3. BUKZRK it

80,000 m® HiL 78 5 T MR /K 75 3K 6500 m3ih, BUKZE R A 9 — 4%, i 5 i 5 BUK A M I AR
PRI, EATRERT, ST ZBUKER, TITHAAHENBEIT, W 1 fos. BUKIE R RERRE 7758 7 ok
AR AR A R R R B TR R . MERESER N £ 1.

FEHATBUKIE K FJ BT 20, SRS BOKIE B R S A i e UK IR /N i IRR &, dAE.
s SRR S E K B R RN .

HUKZZ B 3500 mfh, 5 12 25 0o 2 (/B H PR PR 218 86% [1], %3 1185 rpm N AIELRIK A
& MPSH, <5m [2]. BEHIZBUK IR SEAE /K e 80 S 50 Sk s -

JiE: Q=3500m°h

#FfE: H=35m

FEi: n=1185rpm

RF: n>86%

R4 E: MPSH, <5m
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BUKFRFEARSH O D EA . i, 3d 0 EAEWmBUKEH D REMER, 5FEMNE
GrERERE R3]

1) it HER

e BIUKIEAE A 453408, BURRAN D RE V=45 mis, 1% F\Be Rt BE% D, %%
FRIOPRAE A2, (RIS A T I8N R RS, Bk 115144829 500 mm.

S 4Q :\/ 4x3500 0,525 (m)
3600V,n  \3600x4.51

2) EHOHRAE
NN EBRAHE S BAR, FH B Dy /A THEDESE D, —MHELDy =(1~0.7)D,, XHik
D, =0.9D,,
D, =0.9D, =0.9x500 =450 (mm) , HUkrifE B % 450 mm.

3) LHHTE
eI 57K Dot TRAR A BE AT 0%, ARMBHUKR IR E . 2 Bl H LU
3500
o 3.65n\/6 _ 3.65x1185x% %3600 a0
s H 354

3.2. HEMK I

56 EE U SHCAE e E L BEAR . R Rt ELAR S R VSRR 0 T AL RS 1 P A
A LTS EO BUKRKITRE . #1E. IRERE A B Z 50 [3].

1) WHAeHE O EAR

FIE—BEN, SR D S B EHAR D,, HHESHE T EAR Do #2EL D, AR 15 I AN T A
A BB AR . E T A B EAE D,
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D, = ko3| U2 =4
n

XY 3500 =356 (mm)
2x3600x1190

Hrp, kg NAREL, ARG BORHER . ORITIRTERE, [N HBICR, hALECk, =4.8
AL HAR

D, =/DZ + D? = /3567 +1207 =376 (mm) , HU%H D, =380 mm .

2) MEGH O BE
RIEG B R3]

5/6
Q
b, =k, 3~ , HHk, =0.64k
2= %y, i bz(lOOj

kp, =0.868, fAALLEAR, HH15 k,=1.03, by=76 mm, B b, =75 mm. SURMHHEH 5%
>4 150 mm.
3) MFeaME

1
4 5
kp =9.35k , Hh D, =k 3=
Dz(looj 2= oAy

M kp, =1.007, FOALLEAIITEAS D, =483 mm. H D, = 480 mm.
4) MR HH A
Bk LA B =30%, HUKH VAN TN R B, AT () 1A
5) M4
R LR n iR M Z, X M Z = 6.
3.3. EAREKRIEI
RS AR (A, FFAIE BIUKRHARRR 11, DRUE-HE A0S0 2 X AR, ARE i e A F AR
KIS EH AR 5 (K 5K, AN B R 3] [4]. FEEBHUT
1) HEB EAZ
D, =(1.03~1.08)D,, Ht#4 D,=510mm .
2) WS
b, =2(b, +0.05D, ) =2x 75+ 2x0.05x 480 =198 (mm)
3) M IRIE

\i .
a,=a, =arctg-"=12.8",
VU2

H vy =371mls, v, = Vuze =(u2 ~ Vo J/(1+ p)=163m/s.
9/,

1+p
4) = BT TR
IR LR 210, BRFG T 4 A9HL = 30
5) i = W i T A

B S B0 U 6, =307, 3548 8 AN L # 2, GBI E 8 Wi i E Qs N
&, 360-¢, y_360-30 3500 s
= = =0.8912 (m*/
Q= 360Q 360 Q= 360 3600 (m°7s)
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Table 2. Section area of vortex chamber
2. RERTEmIR

W 1 2 3 4 5 6 7 8
AP () 15 60 105 150 195 240 285 330
[ F 4 (cm?) 454 182 318 454 183.34 727 863 1000

34. RKEHEERITE

WK 2 SEIRRAR AL EL R 26 A S NHES, oK Z BIRBIRAS, semantfe iRt mish, FESHE
R 7K 2 AN 25 W T TR R

1) WK &= s v

BUKZE R A B 5, WK & P WAUHE v = (0.7 ~ 0.85) v, , Horr vy gt 1 i, W
K [ FH1GE v = 3.33~4 m/s, BN 3.8 mis.

2) & WA

BB v B 57K P TR 45 M B, A E Wi O i, @il LA ik S B0 K & K S5
HRH 3.8 mis, INNH Q2 s 5 8 Wi, BUATih AR RoK S 5\ BRI AR Feo HUEHELE
FA7 180 5, 5 HoKE S Wik AR T E 2R, & Wi AR e 3.

Table 3. Section area of suction chamber
% 3. Wk=&mmil

Wi 1 2 3 4 5 6 7 8
A5 ¢ () 22.5 45 67.5 90 112.5 135 157.5 180
[ F, (mm?) 80 160 240 320 400 480 560 640

4. BRKIRIK Ptk Resrah

I CFD 7 EASAUR AN B vh (/K IR AL AT T AR S 10 Bt 5, Rt HoK e b T T 0
W, BAEK A BT RE

KIS, AFEREKE . K= M. KR HKE B AANE S, 17 BEER A e
5], ANHEE SR . CEX TN R i A&7

1) #EH. B, Po= 147,000 Pa (15 m 7k:k);

2) HH: FEEM, Qn=972.222 kg/s (3500 m*/h);

3) HEM: JulE oM AL BEN, SR ¥ R BLBETH o H0E

4) A7 k-e MWALAY, High Resolution —FrZ= 048 =, Wedks & 10°°,

1) Bok=

2 AWK ZEREMEE R A0, IWEFRTCUE H, oK = BRI F R 0395, T RRE ) RE
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Figure 2. Static pressure distribution
on the wall of suction chamber

B 2. RKEEEFREDD

Figure 3. Streamline distribution in-
side the suction chamber
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Figure 4. Velocity distribution at suc-
tion chamber outlet
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Figure 5. Static pressure distribution on blade surface
E 5 MRERERESH
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Figure 6. Velocity distribution inside impeller
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3) kK=

K7 TR TIERE A= L AL, 8952 A SRR R IR A, AL TR AT IV R A0 1 X 3
F 3R T A A RGN X8 1 8 2 Te xS ARl LI A m B MR WEATELE
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Figure 7. Static pressure distribution on volute surface
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Figure 8. Velocity distribution on the middle surface of spiral case
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4) 217X ) fk A

3500 J7HUKZEZATIX M N T R EdiE . N 9 W LUE H, KA AR RE 83 2 Wit 28Kk,
RURYERFTE 79.4%~89% 2 18], RUCRAKIRBET & T ER.

5) ZE4LPERR

10 R CEX Ak B st D) EI-56 5 1) 7K Jo ARSI AT 25 Ak PR RE TIU (1) 2R L. el Pl mT AL, 5 DA
HUFE T % 3940 (7 i A oM I SR A B, WAL 4.3 m, X BRII/K J7 803t B R 6] .
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Figure 9. Performance curve of hydraulic model
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Figure 10. Cavitation performance of hydraulic model
10. KRBT (L1 RE

5. &ig

BT R PR K IR AT 5 AOBOKEREAT TR0, SRR ARk s, Ko
PREUE TS D5 B BT I0AE, 1185 rpm NAIUE ek it 3500 77 UK A A RAFHIRAIE, #OUEIRaETs
EBBIHESR, AR BUKER K Ao Bt 5 ik
E&WmE

TP AME AR TR ah 2R AR TARTT A X SR R Ge T (115 A8 2k< 6 [2019] 360 ).
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