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By Brian Hope

A brief news item in the May issue 
of light Aviation mentioned a new 
British diesel aero engine, the 
240hp CKT 240-TSD, making its 
debut at AeRO Friedrichshafen. it 

really did come out of left field too, a complete 
surprise to many, me included, so i was very 
keen to learn more about it. 

Aimed at aircraft suited to Lycoming four- 
and six-cylinder engines, and rated at 240hp 
maximum for take-off and 210hp maximum 
continuous power, the water-cooled CKT 
240-TSD also offers 160hp cruise power at
24lph low-cost diesel economy. The engine is 
being produced under the banner of CKT Aero 
engineering, the Tiverton-based company 
better known for its range of high-quality 
Rotax exhaust systems, which are supplied 
as original factory-fitted equipment on many 
LSA and VLA aircraft. I quickly arranged a trip 
down to Devon to learn more about this very 
interesting development.

The engine is the brainchild of Tim Skinner, 
who worked for many years in motorsport 
engine development and will be known to 
some members through his past connections 
with Alpi Pioneer before he joined father and 
son team Chris and Tim Piper at CKT.

Tim (Skinner) has a passion for the diesel 

aero engine and believes it makes eminent 
sense for a number of reasons. It is accepted 
that leaded avgas has a finite life; the 
environmental lobby in the US has already 
ensured that a zero lead alternative must  
be sought, but it is a difficult technical issue 
and thus far no alternative has been found  
that will satisfy the requirements of many of  
the larger engines that enables them to  
maintain their current power outputs.

notwithstanding the future of avgas in the  
first world, in much of the third world it simply 
isn’t widely available now, whereas diesel fuels 
and Jet A1 are. This situation was affirmed  
at Friedrichshafen where Dick VanGrunsven 
was very encouraging about the engine 
because it would enable sales of Van’s kits 
in parts of the world that until now have seen 
minimal or zero take-up because of the lack of 
reliable availability of suitable fuel.

The engine itself is not an all-new production, 
it is based on the ee20 Subaru two-litre,  
flat-four diesel automotive power unit that  
was first introduced in 2008 and subsequently 
had a design upgrade about two years ago. 
The engine appears to be all aluminium, but 
interestingly uses a build technique that sees 
the introduction of cast steel elements that 
‘rigidise’ the cases at points of high stress, 

such as around the crankshaft main 
bearing journals. This very cleverly solves 
the problem of the inherent flexibility 
of an alloy crankcase, which can limit 
the potential power output because it 
simply cannot cope with the stresses put 
into it. It is interesting to note that Austro 
engines has reverted to a cast iron case for its 
version of the Thielert engine, despite the not 
inconsiderable weight penalty.

Weight is a key driver in an aero engine 
so let’s deal with that up front. Tim has a 
Glasair with an O-360 Lycoming and, having 
stripped the ancillaries off the Lycoming 
and the Subaru, the latter was about 3kg 
lighter. Of course, that isn’t the full story as 
there are many more add-ons to the liquid-
cooled Subaru, and including fluids it ends 
up 34kg heavier in an as installed scenario. 
Bear in mind, however, that it puts out 60hp 
more than a standard O-360 (and 20hp more 
than an O-390), but its fuel consumption 
is considerably lower so fuel load can be 
reduced if a like-for-like range profile is being 
considered. I think the numbers, provided 
production units meet the anticipated specs, 
stack up very well indeed. For the record, the 
installed weight of the 170hp Austro engine 
Ae300 is 40kg heavier again.
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The demands of an aero engine are clearly 
different from those of an automotive one, but 
Tim believes if you have a good basic block 
and design the ancillary equipment correctly, 
there is no reason why the end result has to 
be a compromise. Tim has taken the engine 
core, which uses a forged steel crankshaft and 
con-rods, and discarded virtually everything 
else. In place of the automotive components 
he has fitted a billet machined bell housing 
which contains a hydraulically damped 
flywheel to deal with torsional vibration. This 
damper system has been used in industrial 
diesel applications for years and is reliable and 
effective. A spur gear reduction unit will attach 
to the housing to provide the final propeller 
drive, the prop turning in the same ‘American’ 
direction as a Lycoming (the gearbox shown  
in the pictures is a 3D printed nylon mock-
up, a useful technique to assess 
how the finished item will fit). Spur 
gears have been chosen rather 
than helical gears because 
they do not have such high 
point loads and can be 
designed with much stronger 
teeth roots. Lubrication will be 
self-contained. no form of slipper 
clutch will be incorporated  

(Above) The CKT 240TSD made its debut at 
AERO Friedrichshafen, where it sported its 
MT C/S prop. Its compact size and flat-four 
form means it should prove a relatively 
straightforward option for airframes typically 
using 150hp+ Lycoming and Continental 
powerplants.
(Photo: Nigel Hitchman)

in the gearbox but the hydraulic flywheel 
should protect the engine from typical prop 
strike damage.

A supercharger drives via a multi-vee belt 
from the crankshaft and feeds incoming air 
through an intercooler before it passes through 
a turbocharger and a second intercooler, and 
enters the cylinder heads from the top of the 
engine via beautifully made stainless steel inlet 
tracts. The supercharger and turbo are high 
capacity units that enable the engine to provide 
high torque at take-off and climb – the engine 
gives 500nm of torque, almost twice that of a 
Lycoming O-360.

The two rear radiators are the intercoolers, 
while the two front radiators are for the water-
cooling; there is no external oil cooler as the 

engine features a water-cooled internal  
oil cooler.

A ‘european’ version of the engine 
without the supercharger may be an option; 

it would produce 30hp less power at 210hp 
but without the more extreme density altitude 
take-off issues in europe that the supercharger 
overcomes, it would save around £4,000 on the 
anticipated firewall-forward package cost. It is 
early days of course but it is anticipated that a 
firewall-forward package, including the engine 

mount, an MT constant speed propeller 

(Below) The two front-mounted radiators 
take care of engine cooling. Note also low-
mounted supercharger and the mocked-up 
gearbox, which bolts to the currently billet 
machined, later to be cast, bellhousing that 
contains the hydraulically damped flywheel.  
(Photo: Brian Hope)
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and a fully assembled and tested engine 
will sell for £40K plus vat. If that sounds like 
a lot of money, consider that the fuel saving 
costs alone will pay for the engine over 2,000 
hours – and rebuild cost of the Subaru will 
be considerably lower than for the Lycoming. 
Yes, I know these are all unproven numbers 
and there is an awfully long way to go before 
any of them can be verified or otherwise, but 
there is no denying that they certainly add 
considerable credence to the project, so much 
so that the CKT has received a development 
grant from the national Aerospace Technology 
exploitation Programme (nATeP), a joint 
Industry and Government £40m initiative to 
encourage technological innovation in the 
aerospace industry.

But back to the engine, specifically the 
electrical/electronic aspects. Two alternators 
are fitted, driven from another multi-vee belt 
at the rear of the engine that 
also drives the water pump. 
Dual purpose designed 
eCUs, monitoring sensors 
that include crankshaft and 
camshaft rotation, induction 
air temperature, oil and water 
temps and pressures etc, take 
care of the common rail injection 
system that uses the multi-stage 
injection technique that injects 
a small charge to ‘start the fire’ 
and then a further five squirts 
to provide a progressive power 
stroke – all in a millisecond or two!

From an overall size 
perspective, the installation you 
see in the pictures is based on a 
mount designed to fit the Glasair. 
The standard Lycoming engine 
cowling fits this installation. The 

engine is about three inches narrower than a 
Lycoming and about the same depth.

So where are CKT as of now? Well, the 
gearbox design is being finalised, and that is 
the last major component to be made before 
the engine can be test flown. The engine 
currently has the standard automotive sump, 
but this may be changed for a bespoke unit 
with additional capacity. There is also currently 
no silencing system, but a redesign of the 
exhaust will enable a silencer to be fitted low 
and behind engine. A purpose-made aviation 
wiring loom will need to be made rather than 
the current modified automotive loom.

Longer term the bellhousing and gearbox 
casings will become castings, and the former 
may well incorporate what are currently part of 
the forward engine mount attachments (which 
would simplify engine mount manufacture).

It is hoped to have the first two engines flying 

by the end of 2015, whereupon they will be 
subject to a comprehensive test regime. Then, 
initially at least, the engine will be aimed at 
the uncertified sector; it is larger in terms of 
new aircraft builds and certification remains a 
very expensive road to go down. Chatting to 
the Rotax factory rep at the CFS UK agency 
opening a few months ago, he mentioned that 
although Rotax had certified the 912, only 5% 
of sales went into certified aircraft. The certified 
potential for a Lycoming competitor is almost 
certainly higher than that, and of course there 
is the retrofit market to consider, so certification 
does remain a possibility looking much farther 
into the future.

With Weslake working on its 80hp twin 
two-stroke diesel that competes directly 
with the Rotax 912, and now CKT working 
on a competitor to the Lycoming, British 
engineering is at the forefront of diesel aero 

engine technology. It is going to be a 
fascinating couple of years 
as these engines work 
through their development 
phases and, hopefully, 

enter the marketplace. ■
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The left radiator is the intercooler 
for incoming air from the 
supercharger which passes 
through the watercooled 
turbocharger and then through a 
second intercooler before entering 
the cylinder head. The pipework 

will be subject to a redesign to 
add an exhaust silencer.  
(Photo: Brian Hope) 

Tim Skinner is the man behind the 
CKT diesel engine project and has 
been working on the engine for 
about two years. It is hoped to fly 
the prototype engine before the end 
of the year. (Photo: Brian Hope)
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