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Establishment of a Development Method of Water Jet Pump for 4 Stroke Personal Watercrafts
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ABSTRACT

Honda’s first Water Jet Pump for Personal Watercraft
installed 4 stroke engine has been developed. In the
development, correlation of the calculation results with
the actual test results was verified, and design tools such
as an examination method of intake shape optimization,
a characteristic calculation method for various aerofoil
shapes, and a prediction method of Water Jet Pump
performance were established. Using these tools, two
Water Jet Pumps that matched each of 4 stroke engines
with different output power have been developed.
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Fig. 2 Structure of developed water jet pump
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Fig. 5 Measurement result of velocity distribution
inside intake duct
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Fig. 6 Flow pattern inside intake duct by CFD
(Side view)

Fig. 7 Velocity distribution inside intake duct by CFD
(Front view)
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Fig. 8 CFD results of difference of flow pattern inside
each intake
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Fig. 11 Test piece of 2-dimentional aerofoil
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Fig. 16 Test equipment for water jet pump in operating

gbobobobooboooboooobooboboboonog
00000 Fig. 17 O0ODODOO0ODOOOODOOOODOOO
gbobobobooboooboooobooboboboonoo
gbobooooooboobobobobooooog

62. 0000000000

6.21. 00000000000

goooboobobooooooooooobbobooboooo
oobo0ooobOOoOoOoobDOooooooooooopPweOOd
oooooboobooooooooooboooboboooooo
goboobboobobooboboooboboobooooooo
oboobobooooboboooooooboobooooooo
gobooboboooboboooboboobobooobooooboo
oobooooooobooooobbooooobooo

0.7
| Actual watercraft
g 06 _— 0.8 =
hal B — £
~7% 05 £
=t b )
£E 04 +— 06 §
e A o
duz-) 3 0.3 OHead coefficient (Experiment) “Sigh.. i g
8 S 0.2 ®Head coefficient (Calculation) | S~ 0.4 IS
g g ) A Power coefficient (Experiment) % : 8
(O] 0.1 4 Power coefficient (Calculation) X Te
Tao : [JPump efficiency (Experiment)
W Pump efficiency (Calculation)
0 0.2
0.15 0.2 0.25 0.3 0.35

Flow coefficient ()

Fig. 17 Comparison of pump performance between
measurement results and calc ulation results

0 1220



gboboboooboooboooboobobooboobooooobobobobooboooboon

No.7 No.8
Pressure tap Pressure tap

Impeller

Head loss adjust section

= TEr——rrrrr—a

G s

S

Propeller thrust

torque meter

2 el | i Tl
= Opening / :mil‘
; ! ; T ...._] o=
7 L [ 2 L .7
No.1 No.3
Pressure tap(4) | Pressure tap(6) /|
No.4 No.5 NO-8 e tan(a
No2 Pressure tap(6) Pressure tap(6) \ Pressure tap(4)
Pressure tap(6) 11 1
Pressure Pressure ||| Pressure Pressure
gauge gauge gauge gauge
Pressure
gauge
Pressure !
gauge Strain Thrust
meter
] — Torque, Revolution
[Pen recorder | Personal | Mamorfra 1 s
[Penecorer] | | Fersoral (ot

Fig. 18 Design of cavitation test equipment

gooooooo pwCcOonoboooboooooDooOd
gbobooooooobooboboboboboooboooo
goboooooooboboooooobboooooobog
gbobooooooobooboboboboboboonoo
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobobooon
gbobooooooobobobobobobooboooo
gbooboooogoo
gbobobobobobooobooobooobooboooban
000D0O0O000D0CO0O00b0COOkRg. 1801900000
gboboooobooobobobobobobooboooo
goobobooooogo
gboboboboboboooooooooooboan
gbobooooooooobooboobooboboboonog
goboboooooooooooboooooooboobooooo
gobooooooooobooooooooboboooooon
00000000o0o0ooOoooOoOogdrg. 1500000
gbobobobobooooobooobooboooo
gbobobobooboboooboooboooboooboooboan
gbobooooooobobobobobobooooo
gobobooooooooooooboooooboooooo
gbobobooooboobooboobooo
Fig.20000CCOOOOOOOOOODOODOOOOO
gbobobooooboocrzbobooooboboooogo
gbobooooooobobobobobobooooo
O0000OFrg. 21022000 0000000000O000O0O
O0O0O0O0O0O0OFQ.21000000Fg.220 c12000
gobobooooooooboobooooooobobooobooooo
gboboooooboooboobobobobobobooo
goboooooobooobooooobooooboooo
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Fig. 22 Cavitation test result after improvement
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