


DESIGN CONSIDERATIONS

The impeller is the heart of a
waterjet. Whilst conventional fluid
mechanics are used in waterjet design,
manufacturers also need to cope with
departures from the idealised one di-
mensional case to account for unique
features, which include:

- the flow is not uniform or steady,
influencing incidence angles and
losses.

- cavitation sets limits on fluid veloc-
ities and blade loading,

- the finite number of blades influ-
ences the flow.

- the flow deviates from the direc-
tion of the trailing edges.

- boundary layer growth (fluid fric-
tion) has to be minimised without the
condition of flow separation or stall
occuring in the blade passages.

Good design achieves a high pump
efficiency and maximises intake effi-
ciency by best utilising the approach-
ing entry flow. The design of the
standard HamiltonJet impeller takes
full advantage of the requirement that
the waterjet is a device for increasing
the velocity of the flow and is not prin-
cipally for generating pressure, as in
most pumps. Consequently, it is capa-
ble of pumping large volumes of water
at relatively low pressures, permitting
high propulsive coefficients to be
achieved at fast boat speeds. Import-
ant characteristics of the "parallel
O/D-mixed flow" impeller design in-
clude:

- optimum flow/thrust for a given
diameter ie., high volumetric/weight
efficiency. Some waterjet manufactur-
ers incorporate a greater radial out-
flow component in their designs but
this results in a larger jet diameter at
the transom for the same nozzle size
ie., the same thrust performance.

- high resistance to cavitation (im-
portant to ensure heavily displaced
hulls can reach planing speed).

- high wear tolerance. Tip clear-
ances are not absolutely critical to per-
formance, a feature which allows a
simple and reliable wear-lubricated
marine cutless bearing to be utilised.
Moreover, the parallel bore enables
the provision of a low cost replacable
liner (wear-ring) around the impeller.
Tapered O/D impeller designs cannot
readily provide such a liner and addi-
tionally require shimming axially to
maintain tip clearance.

CAVITATION

Cavitation is the rapid formation
and collapse of vapour cavities within
a liquid where the impact force of the
collapsing fluids is beyond the strength
of most metal surfaces, resulting in
damage (refer JetTorque No. 2 March
1993). The jet impeller is most likely to
suffer cavitation damage but in the
worst conditions the stator blades and
tailpipe housing may also suffer.

Design factors which increase cavi-
tation resistance are -

long blade passage) and maintain im-
peller efficiency. The large blade area
improves caviation resistance, aerated
water performance and bollard pull.

PROFILE OF 'TURBO’
HAMILTONJET IMPELLER

INTAKE/PUMP INTERACTION

For best efficiency, the pump ide-
ally requires uniform flow at entry. To
achieve this, the intake usuallyneeds to
be very long but such an intake carries
a weight penalty. Uniform flow can be
improved if the intake bend can accel-
erate the flow, an arrangement that
enhances cavitation performance at
low speed . HamiltonJet’s streamlined,
low loss, low lift intake design offers

- greater impeller blade
area ie., longer blades or
more blades of same size.
Pump efficiency may reduce
as blade area increases due
to the frictional effect of the
increased surface area.
Therefore, a practical com-
promise may have to be
achieved between cavitation
and efficiency (thrust).

- blade loading design.

The blade profile controls
the load distribution across
the blade surface, a critical
factor for cavitation performance.

- smaller nozzle size. Reducing
below optimum nozzle size tends to-
wards a smaller, less efficient jet.

- larger inlet. As hull

speed increases, too large
an intake can cause addi-
tional hull resustance.

Two options available from
HamiltonJet which improve
cavitation performance are
multi-staging (HS Series of
jets), where multiple im-
pellers are employed to pro-
vide a higher power density
package and the "Turbo"
impeller option, which uses
a ’tandem cascade’ design.
Two rows of blades are em-

PROFILE OF PARALLEL O/D IMPELLER PUMP
COMPARED WITH TAPERED O/D DESIGN

ployed to avoid separation
(which might occur with a

CURRENT HAMILTONJET MIXED FLOW PUMP

(Model 321 illustrated)

acceptable uniform flow whilst keep-
ing intake and entrained water weight
down to contribute to good overall per-
formance. Impeller design can also be
matched to the intake flow, maximising
intake efficiency. By comparison, some
mixed flow jet designs have narrow,
steeply angled intakes which create a
tortuous, complex water passage.

The HamiltonJet package is an ex-
tremely rugged and practical waterjet
which combines high performance
with reliability and simple low cost
maintenance.

HamiltonJet believes their design
ensures the best match of volume/ve-
locity relationship for the important
operational parameters of better ac-
celeration, load carrying capability
and cruising economy.
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