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We Test World’s First
Volvo IPS Drive 
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According to Volvo’s top engineers,
their new Volvo IPS drive system is

the next big break through in
propulsion systems. With IPS, the

boat is being pulled through
undisturbed water instead of being

pushed through the water by a
conventional shaft or sterndrive.

Last month, F&B had the
opportunity to check it out, and put

the IPS through its paces.
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Last month we had the
opportunity to trial the

first powered cat installation
in the world using the new
Volvo IPS drive system, a
unique, innovative approach to
marine propulsion that Volvo
is convinced will revolutionise
many aspects of underwater
marine technology.

They should know, Volvo
popularised the sterndrive in the first
place, later came up with the patented
Duo-Prop system featuring twin
counter-rotating propellers, and have
probably spent as much on product
research and development of marine
propulsion systems as any other
company in the world.

According to Volvo's top engineers
though, the use of conventional shafts
and propellers, with their attendant
(separate) rudders, involved technology
dating back to the pre-WW1 era; this
was technology that has gone about as
far as it was ever going to go.

According to Volvo, it was time to
think outside the square and start over.

Recognising that most propellers in
aircraft pull forward rather than push,
Volvo decided this was a significant
clue as the laminar flow of propellers

in the air and the water is not
dissimilar. 

Several years and many millions of
krona later, the Swedish engineers have
stepped forward with a marine
propulsion system they've dubbed
"IPS" (from Inboard Performance
System) and whilst it's not likely to
find its way into a Quintrex near you in
our time, the principle represents a
significant break-through in marine
technology.

First up though, it should be noted
that this system only applies to planing
craft capable of speeds in the 25-45
knot range, and boats that need twin
installations. At this stage, the IPS
drive is not available for single
installations for reasons we've not been
able to fathom. Nevertheless, for a
huge range of boats in Australia, the
IPS drive now represents a significant
and competitive alternative to a
traditional shaft drive set up. 

Benefits
What are the benefits? Volvo make a

lot of enthusiastic claims about the
performance benefits, quoting fuel
efficiency gains as high as 30%,
outright speed advantages of up to 20%
and much faster (15%) out of the hole
acceleration. 

Most of this is due to the fact that

the props are now working in virgin
water, and pulling themselves through
water that is virtually undisturbed.
Even with the most sophisticated
hydrodynamics in the world, the gear
box hub in any drive unit does create
turbulence and dynamic flow
problems, so the Volvo engineers were
able to achieve a quick boost to
efficiency, simply by having the props
pull forward into undisturbed water, as
distinct from working behind a leg or
shaft.

There's also the very well known
advantage of horizontal thrust. As the
IPS drives are working in a horizontal
plane (relative to the chines of the
craft, as distinct from the keel)
virtually 100% of the forward energy is
directed aft parallel to the chine line, so
there is no down-angle power loss at
all. 

In any conventional propeller shaft set
up, there is a minimum down angle
(usually) of 7-8 degrees, and that's before
the boat starts to move forward. On most
of the popular planing flybridge cruisers
that we have in Australia, running angles
of 8-11 degrees are not uncommon and
that represents an awful lot of
horsepower (and fuel) being directed
down towards the bottom of the sea,
instead of along it.

This is one of the main reasons why
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sterndrives have been far more
efficient than shaft drives, although
they too have their disadvantages – but
that’s more about maintenance than
anything related to performance.

Shaft drive owners though, generally
don't like sterndrives and that's
primarily because of the cost of
maintenance associated with a
sterndrive, and the simplicity and
safety afforded by a shaft set-up
compared to a sterndrive. These are
usually reliant – ultimately - on its

rubber bellows to sustain the watertight
integrity of the hull.

So the IPS drive has a lot going for
it. It is significantly more efficient than
any shaft drive is ever going to be, and
offers sterndrive-like levels of
propeller thrust along the sea instead of

down into it.

Easy Installation
Performance issues aside, Volvo has

a winner with the IPS as far as the boat
builders are concerned. 

Never has a powerful diesel inboard
installation been so simple to install. It
really is an elegant piece of
engineering.

Both the IPS 400 and IPS 500 are
based on the new D-6 Volvo with a
total horsepower of either 310hp (IPS
400) or 370hp (IPS 500).

Volvo claims the IPS gives them
such a measurable boost to the
performance parameters of the drive's
system, Volvo claims the IPS 400’s
performance corresponds to the
conventional inboard engine output of
400hp. The IPS 500 is so named
because it produces the equivalent of a
500hp inboard installation. The latter
model, the IPS 500, uses the 370 hp
Volvo D-6, so they obviously have a
lot of faith in the IPS delivering
exceptional performance benefits to be
able to substantiate such gains. 

Time out: I do stress that these
figures are taken from Volvo at face

value, as we have not had time to
objectively test them. 

Nevertheless, aside from the
performance gains, there is no doubt
the engineering of the Volvo IPS
system is simply awesome.

Essentially, it allows the boat's
designer to position the
weight of these diesels and
drive systems (we're talking
about approximately a tonne
each) much further forward in
most boats, and a long way
forward compared to a
sterndrive.

From the boat builder’s
point of view, it's really not
much harder than installing a
sail drive. In something like a
deep vee Mustang, in theory
at least, it really only requires
a circular hole to be cut out in
the bottom of the boat and the
IPS drive dropped in
appropriately behind the
engine mounts.

There are no shafts, shaft
logs, rudders - any of that, as
the IPS unit is a total package
right down to the integrated
steering - even the autopilot
protocols. All the builder does
is drop the one unit into

position, and Volvo's superb modular
loom system is plugged in, with the
loom then run forward to the various
controls on the boat - it's all electronic
and digital, of course. 

Volvo enjoy something near
legendary status as far as installations
are concerned, and just about any
diesel mechanic on the planet looks
forward to installing a Volvo compared
to just about any other diesel. Volvo
have made their work much simpler,
and this new drive system takes it one
step further.

Of course, time is money - and this
means that for the likes of Mustang,
Sunrunner, Riviera, Noosacat etc,
engine installation will be faster - and
that means cheaper – or more likely, a
useful boost to profits. 

Trialing The Noosacat
Wayne Hennig was very keen for me

to test the Noosacat 4100 which was
the first cat in the world to install the
IPS 500's. 

Hennig is aware the writer has been
critical of the tendency to put bigger
and heavier engines in Australian
powercats, with the result that many of
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them tend to have barge-like
performance characteristics, as distinct
from the traditional values associated
with high-performance powered
catamarans.

Some of the more contemporary cats
coming through are now featuring
more displacement in their sponsons,
but the fact of the matter is simple
physics - you can't bung a one tonne
payload in the back of each hull and
expect any cat to get up and boogy like
a cat that only has (say) 300kg of
outboard hanging off the back. 

All the cat manufacturers have
wrestled with this problem and the
result have varied from quite good to
just plain awful, depending on the
enthusiasm and commitment of the
manufacturer.

Hennig is probably more
performance oriented than any other
cat manufacturer, and he's worked very
hard to keep his Noosacats at the top
end of the performance tree. But even
he concedes that at the end of the day,
the issue of physics ultimately takes
over.

So he was pretty excited about the
potential of the Volvo IPS 500
package. Not only did it mean he could
put this weight about 2.0m further
forward in real terms, it also meant that
he could achieve sterndrive-like thrust
instead of losing so much horsepower
with the down angle of the inboard
shaft drives. 

This is compounded in cats because

they're so hard to fit trim tabs to
(effectively) and what is a standard
band-aid on most monohulls, becomes
a real problem in powered catamarans
using shaft drive diesels. It's the worst
of both worlds really, because the shaft
drive diesel involves 7-8 degrees down
angle and another 3 or 4 degrees of
running angle - all in a system that
cannot be trimmed up or down or
tabbed off for better running control ie,
what you've got is what you get, and in
most cases it's not good.

IPS At Sea
Well, I was looking forward to this

trial more than most. With a lot of help
from Debbie Hennig at the factory, we
finally co-ordinated the boat, moi, the
new owner, Volvo's techs, the weather
and half a dozen other sub-issues that
always make arrangements like this
difficult to put together. But I'm glad
we did, because it was worth the effort. 

These drives are significantly
different and in many ways better than
I expected.

The biggest feature was evident
almost as soon as we crossed the
Noosa Bar heading for Point
Arkwright, prior to heading sou-west
for Mooloolaba's Point Cartright. We
were going to be at sea for about an
hour or so, and by taking a bit of a
loop around the block (so to speak), I
was able to run the boat in a variety of
conditions culminating in a typical
summer nor-east day with the seas

about 1500-1800mm on the stern
quarter. Very nice, thank you!

It was a fascinating exercise.
I have to say I'm not that impressed

with the IPS system at the top of the
performance envelope, but I'm hugely
impressed about its performance at the
other end of the scale. Here was a big,
9 tonne 41' cat with two quite large 5.5
litre diesels onboard and we were
planing down the coast at around 15-16
knots without batting an eyelid.

The running angle was superb - and
the ride absolutely wonderful. You
could cruise at this speed for ever and
a day, and it was significant that we
were only using about 80L/ph at 17-18
knots, which I later established was
just about the definitive coastal
cruising speed. 

Now let me make this clear. My
interest in these type of boats concerns
the ability to go relatively fast very
comfortably and painlessly - and in
such a way that the crew can work
around the boat en-route. It might be
making a cuppa, reading a book,
studying the manuals or brushing up on
your navigation, running out some high
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Above: Slipping isn’t really any
different to slipping a conventional,
shaft drive cruiser. 

Right: There is no doubt about the
fundamental elegance of the Volvo D-6
IPS combination. From a boatbuilder’s

perspective, it sets the industry
benchmark for ease of installation.
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speed lures, or just enjoying being out
there! Whatever - but generally
speaking, the art of coastal cruising to
this writer is achieving a really good
across-the-ground-speed that is
extremely comfortable for the crew.

Here, the IPS 500 really shone. The
lift it gave the big Noosacat 4100 was
quite astonishing - and as noted, more
obviously so at low speed than at high.

Around the 17-18 knot mark in
particular, we would normally have
had to tuck the sterndrives right in
against the transom to achieve this
level of planing performance at such
low speed with so much weight right
aft. Indeed, as the day roughed up, I'm
not sure we could have even stayed on
the plane at the 18-19 knots, but the
IPS allowed us to plane efficiently
right down to 13-14 knots – and still
maintain a superb running angle. 

Pushing the boat up into the mid 20's
resulted in probably the most amazing
ride I've experienced in a coastal
cruiser for years. 

Bearing in mind we were working in
our normal East Coast summer nor-
easterlies, we were cruising 3/4's

downhill at 25-26 knots on the
(optional) Simrad AP16 autopilot, one
of three companies (the others include
Raymarine and Furuno) who are
authorised to share the IPS protocols.

This was seriously impressive
crusing. Fast, disarmingly quiet and
smooth, whilst we chatted away, joked
with each other and enjoyed the air
conditioned comfort of the
wheelhouse. Way to go, I kid you not!

It was hard to believe we were doing
25-26 knots across the ground and
given that the boat was so quiet and we
were all very cool and comfortable,
with no sensation of wind at all, the
only way you could find out how
quickly we were going was to walk
back outside the cabin, into the
cockpit, and stick your head around the
corner! Then, believe me, you found
out just how fast we were travelling.

Much of the trip was taken up with a
debate over the various merits of
sterndrives vs shaft vs IPS vs jet drive.
It was particularly interesting to talk
with Wayne and the third member of
the crew, a buyer of an identical
Noosacat 4100 from Hawaii who was

along for the delivery run to
Mooloolaba. 

His boat was due for launching on
the first week or two of January,
complete with conventional shaft
drives - so you reckon he wasn't
curious about this IPS system? All the
way down the coast we discussed with
great interest the differences between
the systems, and debated the
advantages of all 3 types. 

As Wayne pointed out, the Noosacat
4100 is probably the only boat in
Australia that is actually available with
sterndrives, shaft drives, the new IPS
system, jet drives and surface drives -
and over the last 4 or 5 years, since
this wonderful boat was first
developed, he's installed all of these
different drive systems.

Conclusion
The obvious question for Wayne

Hennig was: Which drive system did he
prefer? 

After all, he's been in the unique
position of being able to drive all of
these different systems and make
specific comparisons on exactly the
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same boat with very similar engines. 
Interestingly enough, he (like the

writer) still favours the sterndrive
installation for most of his customers,
but agreed that people who work in
deep water, and who are unlikely to
ever need to put the boat down on the
hard (as you do quite commonly in the
far north) would be a long way better
off with the IPS drive because of its
freedom from the sterndrive
maintenance regimes. 

Indeed, Volvo advocate that the IPS
drive doesn't even need antifouling,
thanks to the special alloys they've
used in the manufacturing process. 

In other words, people in the Sydney
region who normally travel backwards
and forwards on Pittwater and Sydney
Harbour, would have absolutely no
need for a sterndrive or shaft drives
any more - they'd be miles better off
with the IPS drives. In the deepwater
environment they would 

● Eliminmate sterndrive
maintenance. 

● Enjoy significant performance
gains.

● Save an awful lot of fuel thanks
to the increased efficiency of the drive
system.

● Have a quieter, much smoother
riding boat.

● A far better handling boat into the
bargain.

The Volvo IPS is not a drive system
for everyone, and obviously, readers in
the north would be less than interested
- for them sterndrives are probably the
best proposition although there are
many Noosacat owners who still prefer
the shaft drives with a protected skeg.

I guess that's the Noosacat
advantage - Wayne doesn't mind what
you want, he'll fit 'em all! 

Including Volvo's new IPS drive
system for those people who can
afford some of the finer things in life.

Footnote: Staring into our crystal
ball, it doesn’t take much imagination
to see where Volvo is heading with this
IPS drive; Wayne Hennig reckons the
Swedish-based Volvo techs flown in for
the sea trials intimated they have 90°
swiveling models coming through
within the year (that will actually pull
the boat into a wharf sideways!) and
bigger, more powerful engine drive
combinations already on trial. 

F&B

Volvo Penta turned the
propellers round - and

discovered a whole new world.
As a result, the boat industry is
facing the greatest change since
Volvo Penta launched its
Aquamatic Drive in 1959. Here is
the secret behind the new IPS
system.

Inboard engines with a
conventional straight shaft represent
a well-proven technology in the boat
industry, but at the same time a
technology with severe limitations.
And as this realization grew, Volvo
Penta's technicians began
pondering. "Conventional inboard
installations were beginning to seem
like a dead-end - it simply was not
possible to squeeze much more out
of the technology," notes Lennart
Arvidsson, technical project leader
for the IPS system. "Instead, we
gave free rein to our creativity and
utilized the unique know-how that
exists within Volvo Penta regarding
marine propulsion units and
propeller technology for high-speed
boats." 

Forward-facing propellers 
The first visual impression of IPS

can seem surprising - the propellers
are mounted at the forward end of
the propulsion unit, facing in the
boat's direction of travel, so that they
pull rather than push like
conventional propellers.
"Forward-facing propellers are in fact
entirely logical; it's just that no one
has taken this approach before in
our industry," says Lennart
Arvidsson.

"Because the propellers are
mounted at the forward end of the
propulsion unit, they can function in
undisturbed water and thus achieve
maximum efficiency. The propeller
backwash is absolutely parallel with
the bottom of the boat, so that all
the power developed drives the boat
forward. Efficiency is further
enhanced by the twin-prop
technology with counter-rotating
propellers, since rotation losses are
canceled out." 

The same principle of pulling

propellers is used for
propeller-driven aircraft, which
normally have propellers facing
forward in the aircraft's direction of
travel.

In Volvo Penta's IPS system, the
propellers are made of a special
nickel-aluminum-bronze alloy in nine
different sizes, for boats with a
maximum speed from 25 to 45
knots.

Electronic Control 
The IPS system is designed for

twin installation. Each engine is
connected to its own propulsion unit,
which is steerable and functions like
a rudder for the boat. Because the
propulsion units turn, the entire
propeller thrust is aimed in the
desired direction, making
manouvering and driving highly
efficient. There is a noticeable
difference compared with a
conventional installation with a fixed
propeller and rudder.

"All boat owners want simple, safe
and intuitive driving, and the best
way to achieve this is through
steerable propulsion units. But we
did not stop at that. By controlling
the steering electronically, we can
improve both performance and
operating safety," explains Lennart
Arvidsson.

The entire system - from steering
wheel to propulsion units - is
electronically controlled and
integrated with Volvo Penta's EVC
electronic platform. Each propulsion
unit is linked to a stearing gear
powered by an electric motor. The
system processes the driver's
steering-wheel movements and
instantaneously converts them into
steering movements of the
propulsion units. It is a highly
sophisticated system that takes into
account how the water flows along
the bottom of the boat at different
speeds. The steering is progressive,
making it easier to turn the wheel at
low speeds.

"During development of the
steering system, safety was a high
priority, the primary consideration
being that it should be possible to

Background:
How The IPS** Was Developed
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reach harbor safely under any
circumstances. All functions are
duplicated, and in the worst-case
scenario it is possible to turn the
propulsion units manually. We spent
thousands of hours testing in every
conceivable situation in an effort to
provoke problems and thus assure
ourselves that the safety functions
are effective," says Lennart
Arvidsson.

Volvo Penta is launching an
integrated autopilot in conjunction
with IPS. The autopilot's steering unit
is coupled to the EVC system to
become an integral part of the
electronic control system. The driver
controls the autopilot from whichever
helm station is in use and can rapidly 

and easily switch it on or off. 

Well-damped Mounting 
Each IPS unit is mounted in a hole

integrated in the hull structure. Each
propulsion unit is lifted into place
from beneath the hull, together with
two heavy-duty rubber rings for
sealing and vibration damping.
Finally, a clamping ring is mounted,
completing the installation without
the need for any hole-drilling or
plastic-work. The propulsion unit
handles all the propulsion forces, and
the vibrations that occur are
effectively absorbed by the double
rubber rings. The efficient damping of
propeller-generated vibrations also
means that the engine is not affected
by propeller forces, which in turn
enables the engine to be soft
suspended so that engine vibration is
effectively damped.

One Lead Through For Everything 
The propulsion unit also functions

as exhaust pipe, noise damper and
cooling-water intake, so that
boatbuilders do not need to create
any extra hull lead-throughs. This
simplifies and speeds up installation
and increases reliability. Combustion
gases are expelled via the propulsion
unit into the propeller backwash
beneath the boat, reducing
unpleasant combustion odors, fumes
and noise on board. 'Reducing the
need for maintenance was a key
objective during the development
work for IPS," says Lennart
Arvidsson. "The way combustion
gases are handled is a good
example of a low-maintenance
solution."

Engines with Low
Emissions 

The engines
used in the IPS

400 and

IPS 500
systems

are in-line
six-cylinder diesels with a cylinder
volume of 5.5 litres and common-rail
fuel injection. It is basically the same
engine as the Volvo Penta D6,
adapted to the requirements of the
IPS system. Both of the IPS engines
have turbochargers with aftercoolers,
and the IPS 500 also has a
mechanical compressor to generate
maximum torque directly from low
rpm. Exhaust emissions are
extremely low and will meet the
overall emission requirements
planned to be introduced in the EU

and the US in 2006-2007, as well as
enhancing onboard comfort in
combination with the IPS system's
efficient handling of combustion
gases.

Robust Design 
IPS has excellent corrosion

resistance. All components that come
into contact with the water are made
from either bronze or stainless steel,
and the propellers consist of a
special nickel-aluminum-bronze alloy.
The propulsion unit itself, including
bearings, couplings, etc., is
extremely robustly dimensioned.
Efficient seals give longer intervals
between oil changes.

The engines are produced at Volvo
Penta's plant in Vara, western
Sweden, and the propulsion units at
the Volvo plant in Koping, central
Sweden.

A complete new production line
has been built at the Koping
plant, which also has

advanced equipment for
quality-testing and
development.
Each propulsion

unit is tested
exhaustively and

test-run fully assembled.
The key test data for
each individual unit are

stored so that
they can be
used when
needed in the
future.

Rigorous testing 
The first boat

incorporating the
IPS prototype was

launched in
1998. Since

then, IPS units at
various stages of development have
undergone many thousands of hours
of testing in Europe and the US, but
principally at Volvo Penta's own
marine testing center at
Krossholmen near Gothenburg.

** IPS = “Inboard
Performance System”

F&B
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