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ABSTRACT

In the conventional internal combustion engines, the elements of linear
movement cause the friction power to increase the manufacturing economy to
deteriorate and also cause vibration. The diameter of intake valves, which is
smaller than the diameter of the cylinder, causes the volumetric efficiency to
decrease. In the two stroke engines, in which the number of work per cycle is
increased, power output per unit volume (kW/liter) is higher; however, specific
fuel consumption decreases considerably. In this study, an alternative elliptic
internal combustion engine, in which crankshaft, camshaft and valve mechanism
are not used, has been designed and its prototype has been manufactured. The
elliptic engine works on 4 stroke Otto cycle principle. However, the cycle is
completed in 360 degrees. The first prototype has been manufactured and proved
workable. And the problems related to the first prototype have been determined. It
has been anticipated that by eliminating the problems that affect the running of the
first prototype, some advantages for the second prototype could be obtained such
as improved manufacturing economy, increase in the mechanical efficiency and
decrease in the specific fuel consumption. Furthermore, the patent application of
this new engine has already been made.

Key Words: Alternative engines, elliptic engine, internal combustion engine

ALTERNATIF BIR ELIPTIK iICTEN YANMALI MOTORUN TASARIMI VE
PROTOTIPININ URETIMi

OZET

Geleneksel pistonlu motorlarda dogrusal hareket elemanlari, siirtiinme giicliniin
artmasina, imalat ekonomisinin kotiillesmesine ve titresime sebep olmaktadir.
Silindir ¢apmna gore kiicik olan emme supabi c¢apt voliimetrik verimi
diistirmektedir. Cevrim basina is sayisinin arttirildigr iki zamanli motorlarda
kW/litre giicii daha yiikksek olmakta, buna karsilik 06zgiil yakit tiiketimi
kotiilesmektedir. Bu ¢aligmada, krank mili, kam mili ve supap mekanizmasi
kullanilmayan alternatif bir eliptik icten yanmali motor tasarimi yapilmis ve
prototipinin imalati gergeklestirilmistir. Eliptik motor, 4 zamanli Otto ¢evrimi
esasina gore caligmaktadir. Ancak cevrim 360 derecede tamamlanmaktadir. ilk
prototip imal edilmis ve motorun ¢alisabilirligi kamtlanmistir. {lk prototiple ile
ilgili sorunlar belirlenmis, bu sorunlarin giderilmesi ile ikinci prototipte imalat
ekonomisi, mekanik verimin arttirilmasi ve 6zgiil yakit tiiketiminin azaltilmasi
gibi avantajlarin saglanabilecegi anlasilmistir. Ayrica motorun patent basvurusu
yapilmustir.

Anahtar Kelimeler: Alternatif motorlar, eliptik motor, i¢ten yanmali motor
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1.GIRiS

Biyel, krank mili, kam mili ve supap mekanizmasi gibi
dogrusal hareket elemanlari, geleneksel igten yanmali
motorlarda elde edilen giiciin bir bolimiiniin siirtiinme
kayiplar1 ig¢in harcanmasina, imalat ekonomisinin
kotiilesmesine, giiriiltii ve titresime sebep olmaktadirlar (1,
2). Ayrica, emme supabi tabla ¢apinin silindir ¢apina gére
kiigiik olmasindan dolay1 voliimetrik verim diigmektedir
(3, 4). ki zamanli motorlarda ise, emme, sikistirma, is ve
egzoz zamanlarinin birbiriyle i¢ ice girmesinden dolayi,
Ozgiil yakit tiiketiminin artis orani, litre giiciinlin artis
oranindan daha yiiksek olmaktadir (5, 6).

Bu caligmada, biyel, krank mili, kam mili ve supap
mekanizmasi gibi dogrusal hareket elemanlar1 ve bunlarla
iliskili dislilerin kullanilmadigi, hava sogutmali alternatif
bir Eliptik Motor tasarimi ve prototipinin imalati
gerceklestirilmistir. 4 zamanli Otto ¢evrimi esasina gore
calisan eliptik motorda 360 derecelik ¢evrim bagina her
silindir i¢in bir is zamani gergeklestirilirken, dort zaman
birbirinden bagimsizdir. Eliptik motorun ii¢ boyutlu kati
modelleme ve animasyon islemleri i¢in 3D Studio MAX
5.1. programi kullanilmistir. Ayrica motorun patent
bagvurusu yapilmistir.

Eliptik Motorun imal edilen ilk prototipin calisabilirligi
kanitlanmigtir. Denemeler sonucunda imalat ve calisma
parametrelerine iliskin problemler saptanmigtir. Bu
problemlerden biri silindir blogu ile zaman mili arasinda
kompresyon kagaginin olugmasidir. Bu sorunun ortadan
kaldirilmas: ile ikinci prototipte imalat ekonomisi,
mekanik verimin arttirilmas: ve 6zgiil yakit tiiketiminin
azaltilmasi gibi avantajlarin saglanabilecegi anlagilmustir.

2. KAYNAK ARASTIRMASI

Icten yanmali motorlarin temel calisma prensibi olan
kapal1 bir hiicrede degisken hacimler olusturma diisiincesi
degisik tasarimlarla ortaya konabilmektedir. Yeni motor
tasarimlarinda  sikistirlan - yakit-hava  karigiminin
ateslenmesiyle elde edilen basmcin direkt dairesel
harekete doniistiiriilmesi egilimi dikkat ¢ekmektedir. Bu
yeni motorlarin bir ¢ogunun ortak &zelligi kam mili
supaplar ve bunlarla iligkili olarak c¢alisan dogrusal
hareketli diger pargalarin kullanilmamasidir. Sistemlerin
bir kismmda krank mili, silindir ve piston yine
kullaniliyorken bazilarinda ise bu motor elemanlarinin da
kullanilmadigi ~ goriilmektedir (7, 8). Yeni motor
tasarimlarinin  bir kisminda, pistonlarin  doért zamani
olusturmak igin yaptiklari dogrusal hareketi sabit bir
durumda  degil, bir eksen etrafinda  donerken
gerceklestirme egilimi dikkat ¢ekmektedir. Bu da motora,
sadece bir eksende (yukari-asagi) hareket eden geleneksel
pistonlu motorlara oranla O6li noktalar1 asmada ve
dolayistyla pistonun eylemsizlik kuvvetini yenmede daha
fazla avantaj saglamaktadir. Ayrica piston ¢apma gore
kisith ve kiiciik olan emme subabi ve egzoz subabi
kullanilmay1p bunlarin yerine biiyiik kanallarin

1. INTRODUCTION

The elements of linear movement in the conventional
internal combustion engines such as connection rod,
crankshaft, camshaft and valve mechanism cause a part of
the power to be wasted for the friction losses in the
conventional internal combustion engines and cause the
manufacturing economy to deteriorate and also noise and
vibration. (1, 2). Besides, since the plate diameter of
intake valve is smaller than the diameter of the cylinder,
volumetric efficiency decreases (3, 4). And in two stroke
engines, the increase rate of specific fuel consumption is
higher than the increase rate of the power output per unit
volume due to the fact that intake, compression, power
and exhaust stroke are all interconnected (5, 6).

In this study an alternative elliptic internal combustion
engine with air cooling system, in which connection rod,
crankshaft, camshaft, valve mechanism and other gears in
connection with these are not used, has been designed and
its prototype has been manufactured. In the elliptic engine
which operates according to the 4 stroke Otto cycle
principle, while one power stroke is performed for each
cylinder per cycle of 360 degrees, the four strokes are
independent of each other. The three dimensional solid
modeling and the animation of the engine has been
performed in 3D Studio MAX 5.1. Moreover, the patent
application of this new engine has already been made.

The first manufactured prototype of the elliptic engine
has proved workable. The problems related to
manufacturing and working parameters of this prototype
have been determined. One of these problems is
compression leakage that occurs between the cylinder case
and timing shaft. It has been anticipated that by
eliminating this problem which affects the running of this
first prototype, some advantages for the second prototype
could be obtained such as improved manufacturing
economy, increase in mechanical efficiency and decrease
in the specific fuel consumption.

2. SOURCE RESEARCH

The thought of creating variable volumes in a closed
cell, which is the working principle of the internal
combustion engines, could be put into practice with
various designs. In the new engine designs, there is a
tendency towards the conversion of the pressure occurred
by ignition of the compressed fuel-air mixture to direct
circular movement. The common property of most of
these new engines is that camshaft, valves and the other
parts with linear movement that operate in connection
with these are not used. It is observed that while
crankshaft, cylinder and piston are used in some systems,
these engine elements are not used in some others. (7, 8).
In some of the designs of new engines, the pistons tend to
perform the linear movement in order to form four cycle
movement when they are turning around an axis rather
than performing it in a constant position. And this
facilitates the engine to get over the dead points and
accordingly to overcome the inertia power more easily
with comparison to the conventional piston engines which
move only in one axis (up and down). Apart from that,
efforts related to using big ports instead of small intake
valve and exhaust valve and accordingly decreasing the
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kullanildig1 ve bdylece bir yandan parga sayisi azaltilirken
diger yandan da voliimetrik verimin daha da iyilestirilmesi
cabalar1 dikkati ¢ekmektedir. Egzoz zamam ise egzoz
kanalin1 gegmekte olan pistonlarin, silindir i¢indeki
yanmis egzoz gazlarini itmesi ile gerceklestirilir. Cevrim
bagina is zamani sayisinin arttirilmasi, parga sayisinin
azaltillarak siirtinme giicliniin azaltilmast ve supaplar
yerine genis kanallarin kullanilmasi ile voliimetrik verimin
arttirllmast  bu alternatif motorlarin avantajlaridir. Bu
buluglardan eliptik motorun yapisina benzeyenlerden bir
kismi agagida resimlerle agiklanmigtir.

2.1.Ucgen Rotorlu Motor

Sekil 2.1.’de goriildiigii gibi sabit durumda bulunan
pistonlar, geleneksel pistonlu motorlardaki gibi diizgiin
dogrusal hareket yaparak dort zamani olusturmaktadir.
Buradaki fark, krank mili kullanmayip onun yerine ortada
bir rotor kullanilmasidir. Pistonlar serbest olup rotorla bir
baglantis1 yoktur. Uggensel yapiya sahip olan rotorun ok
yoniindeki donme hareketinden pistonlarin kurs hareketi
olugmaktadir.

Figure 2.1. The General View and Operation of the Tritec Engine

Sekil 2.1. Uggen Rotorlu Motorun genel goriiniimii ve galisma bigimi

Sikistirtlan  yakit-hava  karigiminin  ateslenmesiyle
olusan basing, pistonu rotora dogru iter ve boylece piston
da rotoru ok yoniinde dondiiriir. 5529029 numarali U.S.A.
patentine sahip bir Kanada bulusu olan motorun,
geleneksel pistonlu motorlara gore parga sayisi, kapladig:
hacim ve bakim masrafi daha az, imalat1 ve montaji daha
kolay  olmaktadir (9). Daha yiiksek devirlere
ulagilabilmektedir. Kolay ve modiiler tasarim, algak
devirlerde yiiksek tork ¢iktisi, hareketli parca sayisinin az
olmasi, termik veriminin yiiksek olmasi avantajlaridir.
Prototip iizerindeki Olciimlere goére genel verimde %
25°1ik bir artig gortilmiistir.

2.2. Tiirbin Tipi Motor

6164263 numarali U.S.A. ve 2192714 numarali Kanada
patentlidir.Sekil 2’de goriildiigii gibi dort pargadan
olusmus olan rotor, oval olarak yapilandirtlmig bir kilavuz
igerisinde donerken Wankel motoruna benzer sekilde
olusan farkli hacimlerdeki bosluklardan faydalanilarak
dort zaman olusturulmaktadir (10).

number of the parts used and on the other hand improving
the volumetric efficiency draw attention in recent days.
Exhaust stroke occurs when pistons, which are passing
through the exhaust ports, push the burnt exhaust gases.
Increasing the power stroke per cycle, decreasing the
friction power by reducing the number of the parts used
and increasing the volumetric efficiency by using wide
ports instead of valves are all the advantages of these
alternative engines. Some of the designs that resemble the
structure of the elliptic engine are illustrated below.

2.1. The Tritec Power Unit

It is shown in Figure 2.1, pistons at constant position
form four cycle movement by making regular linear
movement as the conventional internal combustion
engines. Here, the difference is the use of a rotor instead
of crankshaft. The pistons are free and have no connection
with rotor. The triangle rotor turns in arrow direction as
shown in Figure 2.1, so course movement of the pistons
occurs. The pressure that occurs by ignition of compressed
fuel-air mixture pushes the piston through the rotor and by
this way the rotor is turned in arrow direction by the
piston.

Pistony
Pistonla

The engine, which is USA patented with the number of
5229529, is a Canadian design and have some advantages
such as reduced number of the parts, low cost of
maintenance and lower volume. Its manufacturing and
installation are easier as well (9). Its engine speed is
higher in comparison with the conventional engines. Other
advantages of this engine include easy modular design,
high tork output at low speeds, reduced number of the
moving parts and high thermal efficiency. According to
the measurements on the prototype, a rate of 25% increase
in general efficiency has been observed.

2.2. Turbine Engine

The engine with number 6164263 is USA patented and
that with number 2192714 is Canada patented. As shown
in Figure 2.2, the rotor which is composed of four parts,
rolls in an oval guide roller and performs four cycle
movement by making use of the gaps of different volumes
as in Wankel engine (10).

251
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Figure 2.2. Operation of Turbine Engine
Sekil 2.2. Tiirbin Tipi Motorun ¢aligma bigimi

Figure 2.3. Manufacturing of a small Turbine Engine
Sekil 2.3. Kiigiik bir Tiirbin Tipi Motor imalat

Her ¢evrimde 4 is zamani olusmaktadir. Kiigiik hacimli
olarak yapilandirilabilmesi kolaydir (Resim 2.3). Agag
kesme makinelerinde basari ile uygulanmaktadir. En az
%20 enerji tasarrufu saglanmaktadir. Titresim ve giirtiltii
degeri daha diisiikk olmaktadir. QT400 serisi hava
sogutmali kiigiik bir prototip bu motorlarin havacilik
sanayinde  kullanilabilirligini  géstermektedir ~ (11).
Piinomatik gibi birgok uygulamalari vardir.

2.3. Donel Govdeli Tip Markel Motor

Sekil 2.4’de g¢alismasi gosterilen Donel Govdeli Tip
Markel Motor U.S.A. patentine sahiptir. Silindir blogu
icindeki pistonlar yanma sonucu olusan basing sayesinde,
icinde bulundugu silindir bloguyla birlikte merkeze kagik
olarak duran ¢ikis milini dondirmektedir. Krank mili
yerine ortada duran ve silindir blogu ile 1/1 oraninda
donen bir mil vardir ve pistonlar bu mile baghdir. Her
piston, i¢in ¢ikis mili cinsinden 720 derecede bir is zamani
olusturmaktadir (12).

Four power strokes are formed per each cycle. It can
easily be structured as in low-volume manner (Figure 2.3).
It is successfully applied in wood choppers and at least a
rate of 20% energy is saved. Moreover, value of vibration
and noise is reduced. A small prototype with a QT400
series of air cooling system shows that these engines can
also be used in aviation industry (11) and have a wide
range of applications like pneumatic type.

2.3. Markel Engine (Or Rotary Body Markel Engine)

Markel Engine, whose operation is shown in Figure
2.4, is USA patented. Pistons in the cylinder block rotate
the outlet shaft, which is offset from the center, together
with the cylinder block, by the help of combustion
pressure. There is a shaft which is placed in center instead
of crankshaft and turns at a speed rate of 1/1 together with
the cylinder block. Power stroke for each piston occurs at
720 degrees of outlet shaft type (12).

Figure 2.4. Operation of Rotary Body Markel Engine
Sekil 2.4. Donel Govdeli Tip Markel Motorun galisma bigimi

Uretilen tork, ¢ikis mili ile fazla agisal degisiklik
gostermez. Cevrim verimi %30 daha fazla olmaktadir
(13). Geleneksel pistonlu igten yanmali motorlara gore

The moment produced does not differ much in angular
variety with outlet shaft. The cycle efficiency is increased
by 30 % (13). Both vibration and number of the parts are
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titresimi, parca sayist ve imalat maliyeti daha az bir
motordur. Hava sogutmali olup sogutma suyuna ihtiyag
duymaz. Mekanik tasarimi basittir.

3. TASARIMI YAPILAN ELIiPTiK MOTORUN
CALISMA ESASLARI

3.1. Calisma Prensibi

Sekil 3.1°de goriildiigi gibi silindirlerin i¢inde bulunan
pistonlar, eliptik bicimdeki kayitin i¢ kismundaki
hareketleri ile yanma odast olusturmaktadir. Yanma
odasinda sikistirilan yakit-hava karigiminin yakilmasi ile
ortaya ¢ikan basing etkisiyle pistonlar, silindirlerin iginden
cikarken, silindir blogunu dondiirmektedirler.

Silindir yay1
Cylinder spring

Silindir
Cylinder
Silindir blogu segmant
Cylinder Block Ring

Egzoz kanaly
Exhaust port

Egzoz zamani sonu
End of exhaust stroke

Silindir blogu 1" mhﬂ;t
Cylinder block ™18 Sha

Buji
Spark plug

Figure 3.1. Timing shaft and parts of the Elliptic Engine
Sekil 3.1. Eliptik Motorun zaman mili ve boliimleri

Beginning of power stroke

reduced and cost of manufacturing is lower in comparison
with conventional internal combustion engine. It is air-
cooled and does not need cooling water. Moreover, it is
simple in mechanical design

3. OPERATIONAL PRINCIPLES OF DESIGNED
ELLIPTIC ENGINE

3.1. Principle of Operation

As shown in Figure 3.1, the pistons in the cylinders
create combustion chamber with their movements inside
the elliptic guide. The pistons rotate the cylinder block
while leaving the cylinder by the help of the pressure
occurred by the combustion of fuel-air mixture
compressed in this combustion chamber.

Piston

Emme zamani baslangici
Beginning of induction
stroke

Emme kanali
Intake Port

Kayit
Guide

tirbo kanatglklarlE
Turbo winglets_ EINE Zamant sory

End of induction stroke

{s zamam baslangici
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3.2. Eliptik Motorun Teorik Cevrimi

1. Zaman (0 — 90 derece): Figure 3..a)’da goriildiigi
gibi ilk hareketin verilmesi ile silindir blogunu
dondiriilmektedir. Olusan merkezkag kuvveti ve silindir
yaylari etkisiyle pistonlar, disartya dogru itilmektedir. 1.
silindir, emme kanalinin karsisina geldiginde bu silindir
icin Sekil 3.3.a)’7da emme zamani baslamakta, Sekil
3.3.b)’de devam etmekte ve Sekil 3.3.c)’de sona
ermektedir. Bu siire zarfinda 1. silindir 90 derece
donmekte ve emme kanalindan yakit-hava karigim
dolmaktadir. Figure 3.a)’da 2. silindir, sikistirma zamanini
tamamlamistir. Bu noktada bujinin atesleme yapmast ile is
zamani baslamakta, Sekil 3.3.b)’de devam etmekte ve
Sekil 3.3 c)’de sona ermektedir. Bu siire zarfinda 2.
silindir de 90 derecelik bir doniis gerceklestirmektedir

(14).

1. Cylinder
findir

2. Cylinder

indir

a. start of the movement
a. harekete baslangig

b. 45 degrees
b. 45 derece

3.2. Theoretical Cycle of the Elliptic Engine

First period (0-90 degrees): As shown in Figure 3.3.a,
the cylinder body is rotated with the first movement.
Pistons are pushed outside with the effect of cylinder
springs and centrifugal force. When the first cylinder
reaches the induction port, induction stroke begins for this
cylinder in Figure 3.3.a, continues in Figure 3.3.b and
ends in Figure 3.3.c. During this period, the first cylinder
rotates at 90 degrees and fuel-air mixture fills through the
induction port into the cylinder. The second cylinder
completes the compression period in Figure 3.3.a. At this
point, the power stroke begins by ignition of spark plug,
continues in Figure 3.3.b and ends in Figure Figure 3.c.
During this period, the second cylinder also rotates at 90
degrees (14).

. Cylinder

¢ 90 degrees
c. 90 derece

Figure 3.3. Operational Principle of the Elliptic Engine, First Period (0-90 degrees)

Sekil 3.3. Eliptik Motorun ¢aligma prensibi 1. Zaman (0-90 derece)

2. Zaman (90 — 180 derece):Sekil 3.4.a)’da gorildigi
gibi emme kanilin1 gecen 1. silindir i¢in emme zamanin
bitmis ve sikistirma zamanint  ger¢eklesmektedir.
Sikistirma zamani, Sekil 3.4.b)’de sona ermektedir. Sekil
3.4.a)’da. 2. silindir, igerisindeki egzoz gazlarini karsisina
gelen egzoz kanalindan ¢ikararak egzoz zamanin
gergeklestirmektedir. Egzoz zamani Sekil 3.4.b)’de sona
ermektedir.

a. 35 degrees
a. 35 derece

Second Period (90 — 180 degrees): As it is shown in
Figure 3.4.a, for the first cylinder which passes the
induction port, induction stroke ends and compression
stroke begins and it ends in Figure.3.4.b. In Figure.3.4.a,
the second cylinder forms the exhaust stroke by directing
the exhaust gases out from the exhaust port. The exhaust
stroke ends in Figure.3.4.b.

Cylinder
Silinidir

b. 180 degrees
b. 180 derece

Figure3.4. Operational Principle of the Elliptic Engine, Second Period (135-180 degrees)
Sekil 3.4 Eliptik Motorun ¢alisma prensibi 2. Zaman (135-180 derece)
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3. Zaman (180 — 270 derece): Sekil 3.5.a)’da gorildiigi
gibi 1. silindir i zamamni gergeklestirmektedir. Is zamani
Sekil 3.5.b)’ye kadar devam etmektedir. 2. silindir, Sekil
3.5.a)’da emme kanalinin {iizerinde hareketine devam
ederken emme zamanini gergeklestirmektedir. Emme
zamani Sekil 3.5.b)’de sona ermektedir.

a. 225 degrees
a. 225 derece

1. Cylinder

2. Cylinder

Third period (180 — 270 degrees): As it is shown in
Figure 3.5.a, the first cylinder performs the power stroke.
The power stroke continues until Figure 3.5.b. While the
second cylinder continues its movement on the induction
port as shown in Figure 3.5.a, induction stroke begins and
ends in Figure 3.5.b.

Silindir

b. 270 degrees
b.270 derece

Figure 3.5.. Operational Principle of Elliptic Engine Third Period (225-270 degrees)
Sekil 3.5.. Eliptik Motorun ¢alisma prensibi 3. Zaman (225-270 derece)

4. Zaman (270 — 360 derece): Sekil 3.6.a)’da goriildiigi
gibi 1. silindir, egzoz kanalinin iizerinde hareketine devam
ederken icerisindeki egzoz gazlarini bu kanaldan disariya
atmaktadir. Egzoz zamani Sekil 3.6.b)’ye kadar devam
etmektedir. 2. silindir, Sekil 3.6.a)’da sikistirma zamanini
gerceklestirmektedir.  Sikigtirma zamani Sekil 3.6.b)’ye
kadar devam etmektedir

a. 315 degrees
a. 315 derece

1. Cylinder
i

12" Cylinder
Silindir

Fourth Period (270 — 360 degrees): As it is shown in
Figure 3.6.a, when the first cylinder continues its
movement on the exhaust port, it directs the exhaust gases
inside itself out from this port. The exhaust stroke
continues until Figure 3.6.b. The second cylinder forms
the compression stroke in Figure .a. the compression
stroke continues until (Figure .3.6.b).

b. 360 degrees
b. 360 derece

Figure 3.6.. Operational Principle of Elliptic Engine Fourth Period (315-360 degrees)
Sekil 3.6.. Eliptik Motorun ¢alisma prensibi 4. Zaman (315-360 derece)

3.3. Eliptik Motorun Pratik Zaman Diyagrami

Sekil 3.7°de eliptik motorun pratik zaman diyagrami
goriilmektedir. Ayrica Cizelge 3.1°de diyagramdaki
degerler toplu olarak verilmistir. Degerlerden anlasildigi
gibi Eliptik Motorda 360 derecelik her bir ¢evrimde her
silindir i¢in bir ig zamani olugsmaktadir.

Table 3.1. Values of valve timing diagram of the elliptic engine
Tablo 3.1. Eliptik motorun pratik zaman diyagramu degerleri

3.3. The Valve Timing Diagram Of The Elliptic Engine

The valve timing diagram of the elliptic engine is
shown in Figure 3.7. and the total values of the diagram
are also given in Table 3.1. below. As it is understood
from the values, one power stroke occurs for each cylinder
per each cycle of 360 degrees in the elliptic engine.

Induction/ Emme Exhaust/ Egzoz
The intake valve The intake valve The exhaust valve The exhaust closing lgmt:m/ Villve /
opening before the top | closing after the top | opening before the top after the top dead Z t:alelcife ol?an:]lJ
dead center/ dead center/ dead center/ center/ Avsans1 Bindirmesi
Acilmas1 U.O.N.’"Dan __Kapanmasi Agilmasi U.O.N.’"Dan _Kapanmas:
Once U.O.N.’Dan Sonra Once U.O.N.’Dan Sonra
6° 29° 29° 6° 5° 12°
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AON

BDC

Opening of
the exhaust
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Figure 3.7. The valve timing diagram of the elliptic engine
Sekil 3.7. Eliptik motorun pratik zaman diyagrami

4, PROTOTIPIN IMALATI VE CALISTIRILMASI

Uc boyutlu katt modellemesi yapilan pargalardan
govde, silindir blogu ve zaman milinin imal edilebilmesi
icin Once aga¢ malzemeden modelleri yapilmistir.
Modelleri hazirlanan pargalarin dokiimleri yapilmistir.
Dokiim malzemesi olarak govde igin aliiminyum, silindir
blogu ve zaman mili i¢cin GGG 70 serisi sfero dokiim
malzemeler kullanilmagtir.

Dokiimleri yapilmig pargalar (gévde, silindir blogu ve
zaman mili) ile diger parcalarn talasli imalatlar1 proje
kapsaminda piyasada imal edilmistir. Piston icin
aliminyum malzeme kullanilmustir. Piston bilyeleri hazir
pargalardan secilmisgtir.

Sekil 4.1.’de goriildiigii gibi imal edilen tiim pargalarin
montaji  yaptlmistir. imal edilen parcalarn  monte
edilmesinden sonra prototipin ¢alismasi i¢in yakit olarak
benzin kullanilmigtir.

4. MANUFACTURING AND TESTING OF THE

PROTOTYPE

In order to manufacture the parts such as the body,
cylinder block and timing shaft, whose three dimensional
solid modeling has been made, first their models have
been designed by using wooden material. The parts,
whose models have been prepared, have been
construction. The body has been manufactured with
aluminum and sfero casting materials (GGG 70 series)
have been used for the cylinder block and timing shaft.

Casting engine parts (body, cylinder block and timing
shaft) and other metal parts have been worked for the
market within the scope of the project. Aluminum has
been used for the piston. Piston balls have been supplied
from the market.

It is shown in Figure 4.1 all of the manufactured parts
have been installed. After the installation, prototype
engine has been run with gasoline.

Figure 4.1. First stallation of the elliptic engine (closed body)
Sekil 4.1. Eliptik motorun ilk montaj1 (govde kapali)
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5. SONUC VE DEGERLENDIRME

Bu  calismada, eliptk  motorun  parametrik
hesaplamalari, tasarimi, modelleme ve simiilasyon
islemleri yapilmigtir. Parametrik hesaplamalar sonucunda
prototipi imal edilen dort silindirli ve 132 cc’lik toplam
silindir hacmine sahip olan Eliptik Motorun teorik olarak
3000 devir/dakikada 10,2 KW giic iiretebilecegi
hesaplanmustir.

Motorun  ¢aligabilirligi ~ simiilasyonlarla  ortaya
konduktan sonra ilk prototipin imalat1 gergeklestirilmis ve
montaji yapilip cahistirilmugtir. Imalat sirasinda isleme
toleranslari ile ilgili bazi sorunlar sebebiyle hassas bir
imalat s6z konusu olamamustir. Bu sorunlarin basinda
eliptik bir bigime sahip olan kayitin imal edilmesi
gelmektedir. Tkinci prototipte bu kayit, dik isleme
tezgahinda imal edilecektir.

Calistirma sonucunda pistonun, zaman miline en yakin
oldugu noktada, sikistirilan yaki-hava karisimi, ¢alisma
boslugundan disariya sizarak kompresyon kacagina neden
olmustur. Bu durumda sikistirma sonu basinci tam
olusamadigindan, yanma verimli olamamistir. Yanma
sonucu olugan egzoz gazlarmin bir kismi aym
bosluklardan diger silindirlere ve zaman milinin emme
kanalina kagak yapmustir. ikinci prototipinin imalatinda
daha hassas igleme toleranslarin kullanilmasi geregi ortaya
cikmustir.

Eliptik  Motor, imalat teknolojisine  yonelik
problemlerin ¢dziimlenmesi durumunda igten yanmali
geleneksel motorlara bir alternatif olusturma potansiyeline
sahiptir. Ayrica bu g¢alisma, alternatif motorlarla ilgili

5. CONCLUSION AND EVALUATION

In this study, parametric calculations, designing,
modeling and simulation operations of the elliptic engine
have been carried out. According to the parametric
calculations, it is concluded that the four cylinder elliptic
engine, having a total volume of 132 cc and whose
prototype has been manufactured, has a capacity of
generating 10.2 KW power at 3000 cycle per minute
theoretically.

After the engine proved workable by the help of
simulations in virtual environment, the first prototype has
been manufactured, installed and operated. Due to some
problems related to processing tolerances during
manufacture, a precise manufacture couldn’t be
materialized. The main problem is the manufacture of an
elliptic guide. The second prototype will be manufactured
on vertical processing bench.

After the engine has been operated, at the point where
the piston is closest to the timing shaft, compressed fuel-
ail mixture has leaked out from the working gap and
caused compression leakage. In this situation, since the
pressure after compression has not occurred properly, the
combustion has not been efficient. A part of the exhaust
gases occurred after combustion has leaked through the
same gaps to the other cylinders and induction port of the
timing shaft. This has resulted from the inappropriate
processing tolerances during manufacture. As a
consequence, it is understood that the manufacture of the
second prototype of this engine, which is being designed,
requires more precise tolerances.

The elliptic engine, whose first design and prototype
has been manufactured, can be an alternative to the
conventional internal combustion engines once the
problems related to the technological manufacture has

calisma yapmak isteyenlere bir kaynak niteligi been solved. Furthermore, this study will serve as a source

tagtyacaktir. for everyone who wants to conduct a study about
alternative engines.
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