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Diesel engine for aircraft propulsion system

Stricter requirements for power in engines and diffies in fueling gasoline engines at the airpmidke aircraft engine manufac-
turers design new engines capable of combustingdier@ted from JET-ALl. New materials used in compoesigjnition engines enable
weight reduction, whereas the technologies of a ComRaihsystem, supercharging and 2-stroke workindecgoable us to increase
the power generated by an engine of a given displecé. The paper discusses the parameters of aliotypés of aircraft compression
ignition engines. The parameters of these engimescampared to the spark-ignition Rotax 912 and timboprop. The paper also
shows trends in developing aircraft compressiontigniengines.
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1. Introduction

The choice of the engine for light aircraft deperais
several factors: power, weight, power-to-weightosaspe-
cific fuel consumption, power density out of whicel
consumption and engine power are fundamental. e p

fuel composition free from toxic substances sucheasl,
benzene or solvents. Their reliability and low nbairance
costs result from eliminated carburetor icing, figm system
failures, and vapor jams [2].

Aircraft compression-ignition engines run on diesetl

er-to-weight ratio is important, but detailed intigations JET fuel. These fuels are also favorably low flarbteand
show that higher specific fuel consumption can have cheaper than AVGAS 100LL. Fuel, or rather its cpiys
greater impact on the overall aircraft design ttrenengine a very important role in the life of the engine. anevhile,
weight so engines with low specific fuel consumptio the price of diesel fuel (diesel or JET A-1) is abbalf the

which also satisfy power requirements are morenotteo-
sen [1].

The beginnings of aviation particularly preferréght-
weight engines that were designed as water-coaielihe
spark ignition engines. Optimum performance waseae
for the aircraft piston engine, always spark igmitiduring
the Second World War. Currently, reciprocating ergiare
found in sports, emergency, agricultural and re@ea

price of aviation fuel — AVGAS 100 LL [12]. The s=d
problem is that most flights do not terminate oatishs
where refueling with aviation fuel is possible. hin turn,
is caused by the high expense of all required phaes to
undertake a refueling - landing, refueling and sciieg
for further flight, which takes up to several haufer ex-
ample, aviation fuel in Poland is available at 3dtisns
located in 28 cities. Diesel engine responds tdocnsrs

aviation. Technically, they are mostly at a pre-wapreferences — easy access to the automotive caesed

knowledge of the theory of operation, design anehurfec-
turing technology, especially if compared to thithhlevel
of development of automotive engines. Typicallyest
engines are driven by carburetors of a quite pimnitles-
ing. At present, due to environmental requiremeamd the
need to deal with climate change, it is benefitdadlevelop
aircraft piston engines and adopt the achievemansito-
motive engineering such as computer-controlled Comm
Rail high pressure injection systems and varial&sgure
turbochargers.

additional cost and the supply of aircraft engiresel fuel.
Their primary disadvantage is their weight and ibeu
some low-temperature start-up and higher operattmg-
perature range. However, fuel consumption in diesel
gines is lower than in spark ignition ones, whieluces
the amount of fuel to fly the same distance, emabdi larg-
er cargo to be transported despite these engindseavier.
The General Aviation claims that the market of asltr
light aircraft is more than 3,500 units worldwid#,which
Rotax provides approx. 3,000 engines for ultraligincraft

Compression-ignition engines show several advastag@nly. Maximum power of its units is near 100 kW.t&o
They aresingle-leveldrive units, i.e. they do not need aprovides approx. 75-80% of all aircraft engines ofao-

fuel-air mixture to be supplied, they do not neadceaternal
fuel pump and ignition source like spark plugs amagne-
to. The fact that there is no ignition system efiates elec-
tromagnetic noise and reduces disturbances inadtincavi-

gation and radio communication. The diesel engiegigh

is more wear-resistant due to lubricating propertiediesel
fuel.

tured worldwide to be dedicated to single- and desleat
aircraft. The rest is supplied by Jabiru (Austiali@onti-

nental and Lycoming (USA) and a small percentage by

HKS (Japan) [14].

The light engine is also dedicated to the autogymd
ultralight aircraft. Over the last fifteen yearbetautogyro
has been rediscovered because as one of few #iitchais

Ecological requirements and climate change makig-a snot been subject to very strict regulations on troigtion

nificant opportunity to develop aircraft piston e@res even
by adopting the achievements in the automotive strgiu
Regardless of this, the introduction of diesel pagirunning
on the unified fuel [5]. Less toxic exhaust gaaultssfrom

and certification of new constructions as a resiltittle
interest by uniformed services [18].

Our research focused on compression ignition engine

parameters and compared them with those of airspaiik-
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ignition and turboproped engines so the compressiohas no gear so power is transmitted directly toptiogeller
ignition engine to drive the lightweight airframeasvde- with varied stroke and a constant speed of 2,200 fhe

fined. French manufacturer of this engine also has onr dffe

. . L SR460 which is a 6-cylinder engine of 270 kW.
2. O_verwevy of aircraft compression-ignition 2-stroke WAM engines are 3-cylinder (WAM 16588 —
engine designs see Fig. 3) and 4-cylinder (WAM 167BB) engines f d

Many companies like AustroEngines, Continental MOferent maximum power. They have an indirect inmeti
tors, WilkschAirmotive LTD, SMA have decided to re-gystem known as IDI that unlike in structures wtklirect
apply the diesel engine and are successfully imgsheir  jnjection system (DI) results in a slower combustand a
money to develop this technology. These enginee baen  ge|ayed cylinder pressure increase. So combustionre
produced and certified. Some aircraft diesels, udicly j, 5 separate chamber above the piston and therslight
DeltaHawk, WilkschAirmotive LTD, ZocheAerodiesels|oss in efficiency but a significantly smoother daustion
and Superior remained prototypes. and a lower vibration of torque.

The Austro Engine is owned by Diamond, an aircraft
manufacturer who developed and certified the AE2093
kW diesel engine based on the Mercedes-Benz engibe
installed on two types of aircraft. This 4-cylindengine
has a Common Rail system, 2 camshafts in the aind
head and 16 valves. The propeller is driven withduction
gear with torsion damper (Fig. 1).

Fig. 3. WAM-165BB diesel aircraft piston engine [19

Based on a car engine design, Subaru EE20, the boxe
engine by CKT Aero Engines Ltd., England is fitieih a
turbocharger, an intercooler and FADEC. It is auilig
cooled engine with an aluminum frame with steetiogs
reinforced main shaft bearings. It is combined veithjear-
Fig. 1. Austro Engine AE 300 diesel aircraft pistorgine [7] box that drives a 3-bladed hydraulic adjustablepplier, a
hub shield and its mounting. The engine has sepa@l-

The Safran SR305 (Fig. 2) is a 4-cylinder enginé@¥ ing and oil systems. The engine consumes by 40-#5%
kW at a 3 bar inlet pressure. The boxer engine2hiasbo- fuel, which means 50% of fuel saved compared to ASG
chargers to maintain flight parameters at an alétof 3.8 engines. There is a hydraulic damping flywheel. @llits
km, and its TBO is 2,400 hours. So its fuel constimmpis parts come from the automotive industry. The cosgue
by 40% lower than comparable Avgas turbocharged eis-driven by multiple-V-belt.
gines and its noise is lower by 4dB. Fuel consuompfier
one-hour flight for Cessna 182’s cruise speed i§it86 of
diesel fuel compared to 51 liters of Avgas.

Fig. 4. CKT-240 TD diesel aircraft piston enging [8

The Continental Motors CD series 100 (Fig. 5) is\a,
4-cylinder, turbocharged engine of 99 kW and 114 Rihe
engine is a Mercedes-Benz A-class-sourced iterns. lit]-

. e uid-cooled with a Common Rail system.
= A;hisgﬁln:ng-?sirgegp ecnerit;]f(leedcotgmtheisEArSOCi daé;;j the The Superior Gemini 100 is a 2-stroke, liquid-cdole
’ 9 g1sp diesel engine with 3 cylinders and 6 opposed psst&ach

cylinder fins, whereas the rest by oil flowing ajonhan- : g : Sn
nels around the cylinder liner and oil coolers. Hmgine cylinder is fitted with a Common Rail injector aadglow

Fig. 2. Safran SR 460 diesel aircraft piston enflitg
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plug. Its steel liners are inside a die cast alumirblock.
The opposite piston engine is driven by 6 pistond a
crankshafts mounted at the sides of the engine.cfének-
shafts are made of high quality ste®40used primarily at
Formula One. Inside, there is a gearbox to redpesd
(4,000 rpm) transmitted to a propeller (2,500 rpitjere is
a dry sump lubrication system. Figure 6 shows thescof
sliding cylinder liners with its intake and exhaggstems.
A compressed air fuel mixture goes through smaiksion
the left side of the liner, and the outlet is or tight side
(larger holes).

Fig. 5. CD-135/155 diesel aircraft piston enging [9

Fig. 6. Gemini 100 diesel aircraft opposite pistmgine (right) and its
cylinder liner (left) [6]

The Weslake A80 (Fig. 8), a 2-stroke opposed-piston
engine has a special large-diameter flywheel intfiaf the
engine. It is just where a propeller, an alterndrdre and a
compressor are installed. This 2-stroke engine @itdylin-
ders reaches 60 kW at a speed of 4,800 rpm. Thed!iqg
cooled engine is powered by an in-line fuel pump.

Fig. 8. Weslake A80 diesel aircraft opposite pistagine [17]

The DeltaHawk DH series (Fig. 9) is a 2-stroke W e
gine. Its cylinders are supplied with 4 separatéinjectors
(137 MPa) and a supply pump (0.6 MPa). Its suppsgesn
is completely mechanical. Its charge system cansia v-
belt-driven compressor from a shaft, a superchangir a
by-pass valve and an intercooler. Its mechanicaipres-
sor provides for 50% of power and is used at a-sfaand
in emergency. In other states, its compressor doeg/ork.
There are inlet widows instead of valves. This raguith a
dry sump is pressure-lubricated.

The DAIR-100 (Fig. 7) is a 75 kW, 2-stroke opposed-

piston OPOS engine design with 4 pistons, 2 cylisdad
2 crankshafts coupled with a gearbox to drive gelter.
Its design is similar to that of the Gemini. Itdioger in-
takes and outlets are rings opened by moving Estbhis
is a liquid cooled engine powered by a high presguel
pump. In each cylinder there are two fuel injectdrhe
engine is supercharged with a centrifugal compresso

Fig. 7. DAIR 100 diesel aircraft piston engine [10]

Fig. 9. Delta Hawk diesel aircraft piston engin#][1

Zoche aero-diesels, a German manufacturer, comestruc
three modular engines of different configuratiofigin-
ders and power (Fig. 10). Its air-cooled 2-strokeiee
directly drives a propeller. It is based on a diffeel injec-
tion system. It uses a 2-stage supercharging systena
turbine and a supercharger as well as an intercémlpro-
vide an intake air absolute pressure of 3 barsu@dgscroll
compressor is installed inside an intercoller botgw
noise is achieved by a 2-stroke cycle and supegeimar
There is dry sump pressure lubrication. The altema
directly driven. There is no starter (a start-up dm-
pressed air) and rubber parts.

COMBUSTION ENGINES, 2017, 169(2)
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Fig. 10. Zoche aero-diesel ZO series diesel airpiafon engines [20]

3. Aircraft diesel engine basic parameters

needs to be strengthened and more rigid so anebipak,
crank-piston systems and a crankshaft are heaVlezir
larger weight can be compensated for their moreepful
charging systems.

The 2-stroke cycle allows for a significantly bett@w-
er-to-weight ratio than it is in the 4-stroke cyclkhe 2-
stroke engine design is mechanically simpler soemelia-
ble due to fewer moving parts. camshafts, valviesing
gear system were replaced by a port timing witbtimin-
dows to be opened with a reciprocating piston. E@gi

There have been created a database of about 48l diggeight is also reduced as there is no valve systenegu-

piston engines installed in light airframes andogjanes.
The database provides basic parameters of avaikaiple
gines. Piston compression-ignition engines arehin for-

lar operation and a very low vibration of a 2-s&angine
results from its single stroke in the cylinder paation.
It is important to note that 2-stroke engines dugheir

mer part, whereas opposed-piston compressiondgnitidouble firing frequency versus 4-stroke engines,eh0-

ones in the latter one. For example, the parametetke

40% reduced cylinder pressure and gas temperatare t

most popular engines like the Rotax and the turaidsh the 4-stroke engine at the same power rating [Bk Tans-
engine are investigated. There are compared theepowates to the 2-stroke engine having approximated3

weight and brake specific fuel consumption (BSFE€)he
180-Watt turboshaft PBS TP-100 and gasoline, pifton
tax engines. In the turboshaft engine, the pilohtiads
power with a variable blade angle propeller. Itangtary
gearing reduces turbine shaft speed at an outidt lom

61,000 rpm to 2,750 rpm. The engine weighs 62 kg an

have fuel consumption equal to 525 g/kwWh.

lower NQ, emissions than the 4-stroke engine.

The 2-stroke cycle is, however, less efficient sea
the air-fuel mixture is diluted by exhaust gas qadtially
released through the exhaust window. Some diffesilt
occur when the 2-stroke engine is lubricated aradecb[6].
More than 30% of the modern aircraft diesel engares
2-stroke. All opposed-piston designs are 2-stroWeegreas

The air and liquid cooled (heads) Rotax 912-ULS &asthe rest are 4-stroke car engines.

power of 75 kW at 5,800 rpm and weighs 55 kg. sl f

consumption is equal to 285 g/kWh. The engine is 4-2- Cylinder arrangement

cylinder boxer engine that operates in a 4-strokaec The
engine has a turbocharger and an electric valverelts a
dry sump lubrication system with an extra oil tank.

Fig. 11. Aircraft turboshaft TP- 100 engine (rigfity] and Rotax 912-
ULS spark ignition engine (left) [13]

Cylinder arrangement in aircraft engines enablesous
minimize engine weight and a front surface arearinieh
propeller. Different types of cylinder arrangemané ab-
breviated as follows: B (boxer), R (in-line), G dral), V
(V-type), the V90 (V-type engine with cylindersat angle
of 90°), V180 (V-type engine with cylinders at an angfe o
180°), OPE (opposite-piston engine). A dominant configu
ration is flat cylinder arrangement, i.e. boxer @fines)
and opposed-piston arrangement (7 engines).

OPE engines have two opposed cylinders per one mod-
ule of the crankshaft between them and two pistipso-
sitely reciprocating per each cylinder. Accordingthe
cylinder head and valves can be removed so suemgine
design is much more efficient and simpler, with mless
parts than in the other engines.

This type of engines is lighter because its cylin-
ders/pistons are opposite each other so they dee tab

Some compression-ignition engines are based on gglance inertia forces and no extra balancing nsasse

engines so the following technical parameters a@@me
ined: cylinder arrangement, engine power, weighgl f
consumption, etc. Our examination enabled us tmedhe
configuration of the aircraft compression-igniti@mgine.
The examined parameters included the main dimessifn
the engine (stroke, bore), cylinder configuratiancrank-
shaft speed range and basic operating parametbese T
were described the tendencies of the average \aflue
given parameter.

3.1. Operating cycle

Diesel engines are heavier than gasoline onesadthet
nature of their operating cycle, i.e. much highempres-
sion pressures, higher combustion pressures agdrlgas
forces. If these forces increase, the engine aoctsin

necessary to improve rotational speed uniformity.

Our examination of aircraft engine designs shove th
aircraft compression-ignition engines based onerajine
designs are in-line (8 engines) and V90° (7 engindss is
the most compact type of design capable of achigttie
lowest weight-to-power ratio. In addition, the \fpgydesign
is compact and easy to be installed in gyrocopmadsheli-
copters. The crankshaft with 90° cranks enablet® ugin-
imize fluctuations of instantaneous torque.

The in-line engine design makes the engine hednger
cause of its long and heavy crankshaft. Howeveapfflied
in airframes, it has the smallest frontal surface.

The radial engine has the most lightweight crargteay
and the largest frontal surface. The two engines have
such a cylinder arrangement only.

10
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3.3. Number and displacement of cylinders Figure 14 summarizes power-to weight ratio P/W {spe

Figure 3.1 summarizes the number of cylinders ithea cific power), so the correlation between power dgrend
type of aircraft compression-ignition engines. Ted frame weight for models of each aircraft engine. Thisgpagter is
indicates opposed-piston engines. Our researcbaitedi that very important for aircraft engines and should bénigh as
the engines have on average 4 cylinders and opjmisith  possible approaching 1 kW/kg as indicated by thtedo
engines on average 3 cylinders (6 pistons). Higlepd/- line. All gasoline Rotax engines and turboshaft ieeg
type and radial engines have 6 or 8 cylinders. achieve higher values. Modern classic diesel essgare

The opposed-piston (3 cylinders and 6 pistons)reng  not able to achieve such a good value of P/W. @search
a well-balanced engine, which is its advantage.r@ha shows that currently manufactured OPE engines can
exchange there is optimal due to its dynamics,charge achieve a good value of this parameter near 1 k\dkd
exchange is undisturbed so there is a continugearstof the best values are reached by the radial Zochediesels
exhaust gas mass that drives a turbine and congpressZO02A (1,8 kW/kg). A most of engines has power helo
based air supercharge is efficient. The 2-cyliridgpistons) 200 kW. The engines marked above the dotted liaénigyh
engine design shows, however, long breaks in chaxge power lightweight engines. Their power density, P/sl
change resulting in turbocharger power loss, paleity at more than 1 kW/kg. This group of engines includasog
low load and speed. Therefore, a mechanical corsprés line Rotax engines, turboshaft engines and most @RE
necessary but engine performance is reduced [4]. gines.

An average displacement of a single cylinder resche
290 cni, 660 cni and 690 crin gasoline, OPE and other
aircraft diesel engines, respectively. It should gménted
out that a displacement of a single cylinder in @EE
engine results from a movement of two pistons kstrof 2 z
pistons). Therefore, a displacement of a half dfirgle

I oPE Im cci mmm cSl MM Turboshaft
25

15

P/W [kW/kg]

cylinder produced by a movement of a single pisso830 11
cm®. A displacement of supercharged engines is less th I I I
an average level. 1 I I I I
0 4 e T
5P SO E DR TP S D S T2 S
z lv] radia S »92 \Q 9 %‘3‘@ :““’% :\\\\é\ O @0%0%0& ‘\o&o@?\v vy q;”@**;vg@"
g7 ¢
E 6 Fig. 14. Power-to-weight ratio for aircraft engines
&5
5 . . . o
e B A S EEEEEEEE i
g, T Ieinntinnntnn nnnniin oPE I\il]o_st of tr;e er)gllqne. deglgr)]f stufleﬁ_ hﬁre It? Ilg;qm(jj
52 (I so their total weight is significantly higher butdefine
AR level of engine temperature is better maintained raoise
o IUNNNN NN NN NN NN NN NN NN emission is lower than in air-cooled engines, whictheir
G ODR 59O DX QO 2O QK K K AT QR QOO ; P i A
&Y @%Sgggg%%%F@'i@@&%ﬁ%@%@%%%%@%ﬁgc;%%\‘*%v@ strong point. Moreo_ver_, the maximum efficiency clae
Vﬁf\;{@ 19 R @QR\O;Y\' NN OO achieved while monitoring coolant temperature depen
on load. The group of air-cooled engines includasotine
Fig. 12. Cylinder arrangement in diesel aircrafjiaas. engines, the SMA, the VM ltaly, the Zoche Aerodiessd

the Achates Power.

Aircraft engine power can substantially improve tise
of a supercharging system. Typically, the lightwigur-
bine is used to achieve a defined level of powetoanor-
malize the engine (to maintain the sea level preskavel
regardless of the altitude). Engines capable ofaijpgy at
an altitude above 2,000 m need a superchargingrayas a
mechanical compressor, pressure wave superchafdyrg
namic charging) or a turbocharger. The last satugipplied
in engines based on car engine designs is mostlgropu

3.4. Engine power and weight
Figure 13 summarizes the specific engine outpuiv{po

er/unit displacement ratio) of individual aircragngines
This parameter describes the efficiency of an endm
terms of the brake horsepower it outputs relativés dis-
placement. and is around 50 kW/inOne liter of dis-
placement generates 66 kW in gasoline enginesV&ank
OPR engines and 64 kw/diim the other diesel engines.

250 BN o W cC mmm CS Their power output is proportional to the mass iofthat
200 fills cylinders. The application of a mechanicahguressor
T oo is most frequent in all of the analyzed OPE engizesl
g I some of them are fitted with a turbocharger.
= 100
2 1 I 3.5. Fuel consumption
so mAM-B-—yra-----gf-—P-—----F-- | . . -
I I I I I I I M I I I T Il—lﬁl I I I Here we summarizes Economy Cruise break specific
0 PRIy . S ! S S A ! fuel consumption (BSFC) in g/kWh for each of theceift
SINR & ok NZOA N4 H H H
\b&;ﬁg&ggﬁo&%\“ > ;i “ﬁ%g@f;};” ™ iiw‘%j%o° engines. This value can be achieved for the 0.66.15
V@% v S o Q\u &&3\\\ nominal power flight. Figures 15 and 16 depict poard
_ o o _ _ weight as a function of the BSFC of the diesel ragie-
Fig. 13. Power/unit displacement ratio for aircziftton engines signs studied here. The compression-ignition ersgstad-
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ied here have their Economy Cruise BSFC close © 20 Compression ratiee for compression-ignition engines

g/kWh. Our research shows that the ZO03A Zochethed
Rotax 912 are the best designs in terms of theF@8nd
power-to-weight ratio.
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Vision 350/~ A OPE
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Fig. 15. Power vs. BSFC for the aircraft enginesligd here
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100 &
L A (Romeiz] e
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Fig. 16. Weight vs. BSFC for the aircraft engineglied here

3.6. Chamber dimensions

The engine chamber is defined by the stroke S hed t B 10 1

bore D (diameter of cylinder liner). The chambemritypi-
cal engine is limited by the head, the moving pistoown
and cylinder liner walls. The chamber of OPE engme
shaped by two moving pistons and cylinder linerlsvalhe
stroke-to-bore ratio, indicated as S/D, specifiagiee main
dimensions. Figure 17 summarizes the values off&/fhe
aircraft engines studied here. S/D for today’s caragion-
ignition engines ranges from 0.9 to 1.1, wheread for
gasoline aircraft ones is less than 0.8. Achatdh Wi/L
examined in detail S/D while designing a 2-strokpased-
piston engine and concluded as follows [3]:

ranges between 12 and 21. Figure 18 summarizeth¢oe
retical compression ratio for the models of theraiit en-
gines. Compression ratio for gasoline engines sifrgen 7
to 8.5, for diesel engines its average value is 18.

Heat generated by increased pressure is high enough
ignite the fuel in the chamber. Increased compoassitio
results in higher power because of pressure angeeature
at the end of the compression stroke. Too high ceagon
e, however, has an adverse impact on load of thekera
piston system so geometric compression ratiéhould not
be more than 22 due to thermal and mechanical Iteats
have an impact on lifetime. Too low compressiomoratn
the other hand, has an adverse impact on perfoenand
fuel consumption.

1,6
14— Il OPE mm I(CCl B ICSH—
1,2
oo IR NL
“o il
0,6 -
i i
o
o MM NNNN]
NN NV R LR D
N R S A R R
¢ FOCTRT XTI g FEew
S & e S
&
[Cucy
Fig. 17. Stroke vs. bore as S/D ratio for the afitqpiston engines studied
here
25
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|
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» ?;\,ooco%zs QRS PV L RV
S o S

&
Fig. 18. Compression ratio for the models of theraft piston engines
studied here

Summary
The development tendencies for aircraft compression

- the in-chamber heat exchange reduces with incrgasilgnition engine are twofold, i.e. modifying car émeg de-
the S/D ratio because the chamber area/volume isatioS19nS and designing completely new engines, gegezal
reduced. Such reduced heat exchange directly irapro\Stroke opposed-piston engines. Our investigatioavaila-

engine thermal efficiency and reduces heat trarisfer
cooling medium.
- an engine flush is more efficient if the S/D rdtioreas-
es, and pumping increases below 1.1 of the S/D.rati
— friction in the engine is non-linearly correlatéal the
S/D ratio so friction increases when the S/D ratiach-
es 1.15 although it is much less than heat traresfer

pumping.

ble aircraft compression-ignition engines shows tihay
are chiefly 4-stroke, 4-piston, liquid-cooled, asdper-
charged. The average displacement for analyzedeldies
aircraft engines is 3,640 émwhereas for the Rotax 912-
UL it is 1,211 cm. The average displacement per cylinder
is 812 cn, and for the Rotax 912-UL reaches 303 cfihe
disadvantage of diesel engines is power-to-weigtioy
which has average value equal to 0.97 kW/kg, wioitehe
Rotax 912-UL is about 1.34 kW/kg. If these values a
compared with the values of other engines, diesglnes

12
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clearly stand out from their competition. But owmntpara-
tive investigation shows that diesel engines comsumch
less fuel than spark-ignition engines and turboprdthe
average fuel consumption amounts to 237 g/kwWh and

the aviation industry are quite new compared taokspmmi-

tion engines but they have already managed to utnuch
competing engines in reduced fuel consumption amd t
eémissions. Accordingly, in the forthcoming yearsjgstors

332 g/kWh and 548 g/kWh for the spark ignition Rotaare inspected to be more interested in these desigich

912-UL and turboshaft PBS TP100 respectively.

The average rotational speed for diesel engin@87
rpm and for the Rotax 912-UL — 5,800 rpm. So diesel
gines can run without reduction gear and the saggecdse
mass of the whole aircraft power plant.

Power, size, and better use of displacement arethew
greatest challenges faced by today's engine desigoe
design compression-ignition engines capable of ingld
dominant position in the aviation market. Diesgfjiers in

can crowd out spark-ignition engines.
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Nomenclature

TBO time between overhaul ICE internal combustion engine
FAA Federal Aviation Administration Cl compression ignition

EASA European Aviation Safety Agency Sl spark ignition

IDI  indirect injection P/C  power-to-displacement ratio
BSFC brake specific fuel consumption P/W  power-to-weight ratio

OPE opposite piston engine e compression ratio

RPM revolutions per minute
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