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ABSTRACT

The disc value system comprises of at least one rotating disc valve and an intermediate

real number. The stating disc is mounted between the cylinder head manifold which contains

intake and exhaust port and our engine cylinder housing the piston and thus defining the combust

non chamber. The disc comprised of sequencing parts to be brought into periodic communication

with the exhaust and intake parts at cyclic intervals of the rotating movement, thus providing for

the intake and exhaust parts to be brought into periodic communication with the combustion

chamber.

The intermediate seal number mounting between the disc and the cylinder is used so as to

seal this combustion chamber at a junction of the disc and the cylinder. This intermediate seal

number comprises of a dynamic seal for contact with the disc and a stationary seal for sealing

contact with the engine cylinder.

The rotating movement of the disc sequentially opens and closes each exhaust and intake

Parts synergistically with the translational movement of the piston.
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CHAPTER 1. INTRODUCTION TO INTERNAL COMBUSTION ENGINE

The device in which the combustion of fuel occurs with some amount of air or

sometimes in the presence of an any oxidizer in the combustion chamber is known as the Internal

Combustion Engine. The high pressure and temperature gases are produced due to the burning of

fuel during the process of combustion. These then applies a direct force to the piston or the

turbine blade. These are the components of the engine which are movable. The useful

mechanical energy is generated by these movements.

CHAPTER 2. ROTARY DISC VALVE SYSTEM — AN INTRODUCTION

There is atleast an intermediate seal member and one roatating disc valve in the rotary

disc valve combustion system.

The placing of the disc is in between the cylinder head manifold which in itself

comprises of the exhaust and intake port and an engine cylinder which contains the reciprocating

piston,

an Internal Combustion Engine, the exhaust and intake valve opens

ary Disc Valve Internal Combustion Engine the

Normally in

and closes with the help of tappets. But, In Rot

helps in the sequential opening and closing of each exhaust and

the disc’s rotating movement

intake ports with the reciprocatingl movement of the piston.

aced within the cylinder head of

perimeter of the cylinder head and a number of

The disc is rotatively pl an Internal combustion engine

which contains beveled gear teeth at the outer

equal distanced ports about the center of rotation of the disc whi

ch will meet with a couple of
exhaust and intake ports. These exhaust and intake ports start from the combustion chamber and

lead to the respective exhaust and intake manifolds.

B TERNAL COMBUSTION

8 | ROTARY DISC VALVE SYSTEM OF AN
ENGINE

\ 4//‘_—____f




UNIVERSITY OF PETROLEUM & ENERGY STUDIES
AUTOMOTIVE DESIGN ENGINEERING
The disc valve rotates systematically with the crankshaft taking the help of a chain which

is
mounted to the sprocket located on the crankshaft and also to the second sprocket which is in

working mechanism with a pinions rear having bevel teeth.

Therefore, the disc valve allows the opening and closing of intake and exhaust port which

helps in transfer of fuel and exhaust into and out of the combustion space.

INTAKE OPENS EXHAUST CLOSES
\

COMPRESSION POWER

«— INTAKE

INTAKE CLOSES EXHAUST OPENS

BDC

Figure 1. Valve timing diagrsm

The valve timing diagram for both rotating dise and tappet valve system remains same.

e —
TEM OF AN INTERNAL COMBUSTION
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CHAPTER 3. CONSTRUCTION
The disc valve system comprises of a rotating disc for placing between the cylinder head
manifold contains exhaust and intake parts and also there will be an engine cylinder which is

guiding the piston and thus providing the combustion chamber.

There will be an intermediate seal material used for mounting between the rotating disc and the

engine cylinder so as to seal the combustion chamber at the joining of the rotating disc and the

intermediate seal member. The seal member includes a dynamic seal for contact with the rotating

disc and a stationery seal for sealing contact with the engine cylinder. This will lead to the

sequential opening and closing of the exhaust and intake ports due to this translational movement

of the pistons because of rotating movement of the rotating disc.

CHAPTER 4. PROCESS OF DISC ROTATION

In the rotary disc valve system, the disc rotation is due to the transmission assembly
Which is placed between the crankshaft and the rotating disc in operating condition.
is a gear assembly comprising of first and

In the assembly, the transmission assembly

second gears, which are used in the form of sprockets. Sprockets are in working communications
h will be provided in the form of either a chain,belt

due to the movement transfer assembly whic
the crankshaft, whereas the

Or a wire, The first sprocket gear is in operating movement with
second sprocket gear is in engagement with the disc through a disc gear with the disc gear

gear elements are bevel teeth and the disc gear is a pinion

€lements on the disc. Here, the disc
d together with the disc gear teeth. The first

gear which comprises of bevel teeth which are meshe

e crankshaft causes the rotation of the bearings by the

SProcket gear, that is mounted firmly to th
working similar to the 4-bar slider

®Ngine piston acting though the connecting Tod in the

O —
F AN INTERNAL COMBUSTION
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The rotation of the sprocket gear is transmitted to the second sprocket gear through the
chain which is mounted to both the first and the second bevel teeth gears. The second gear

includes an aperture used for receiving an extending member like a rod or shaft, which can be

extended from the bevel gear.

As the rotary disc valve engine system can be used to operate on a variety of alternate

fuels. Thus the need of the diversification of engine can be achieved by very slight modification.

This is due to the fact that the intake and exhaust circuits are combined in a single disc, which

Operate in a single rotational motion relative to stationary cylinder head ports. Modification is

easily accomplished by bringing out changes in the angular positioning and in dimensioning of

the cylinder head port opening and the relative matching disc.

Combustion in the disc value engine is mechanically provided by the swirling motion

Which is generated in the combustion chamber due to the high speed rotation of the disc valve
below the cylinder, that increases the turbulent mixing before to spark ignition. This swirling
trbulence is highly increased by placing the small propelling black members that are located
around the disc valve conical opening protruding from the disc located under the surface.

ombustion efficiencies are exhausted by

In diesel engine designs, auto ignition and ¢
jecting fue] into the conical volume found in the centre of the disc valve. The rotational
Velocity of the swirling motion changes the same at every axial location with in the conical
ed by the rotating movement of the disc. But air

sect; o
®Ction as the swirling motion 18 generat
e conical diameter decreases. This

tangential or circular velocity decreases propoﬁionally as th
point of fuel injunction. The atomization and

1 .
Cads to increasing of the temperature at the
emperature at the point of fuel

Co ; . i ; . crease in system t
Mbustion efficiency will increase with the mcr y

infecg; .
fectl(,n and generated turbulent mixing.

\
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The M . B
major source of hydrocarbon 1s cylinder wall quenching, inefficient exhaust

évacuation i
an ; :
d incomplete combustion on assuming a complete homogeneous charge in the

small hi e e .
gh speed spark ignition rotary disc valve. These deficiencies are removed in the rotary

disc val :
\% . . .
e engine system, which operates 1n a high pressure or temperature regime, which

pro 1 eq:
vides the fuel volatility and thus leads to subsequent mixing and is dynamically supplemented

b ) )
y mechanical movement disc rotation.

In the diesel rotary disc valve engine, constant volume Otto cycle is easily converted to
the constant pressure diesel cycle. This can be done by the proper replacement of the engine
ignition spark plug with the fuel injection unlike the homogeneous mixture of fuel and air on the
constant volume combustion in gasoline engines, the constant pressure combustion of diesel
occurs as droplet surface burning phenomena. This

en 3 . . M
gine is heterogeneous in nature, and it

of emissions than those that were 0

e combustion chamber of the diesel engine. The

r : . N
Produces a different mixture btained in the gasoline engines.

Alte i ..
uto ignition can occur at several locations 11 th
fuel may still be in the liquid phase i other portions of the chamber. The distribution of the fuel
n the combustion process and thus it also

With;
ithin the combustion chamber has a great effect o

eff . .
ects the emissions produced due to it.
ons are unbumt hydrocarbons, carbon monoxides, aldehydes,

The undesired emissi
harmful emissions can be reduced by redesigning the

nj .
trogen oxides and smoke particles- These

e. This will result in efficient mixing which can be achieved

o . :
mbustion chamber of the engin

durip
g combustion process.
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CHAPTER 5. DESIGN OF COMBUSTION CHAMBER

The most significant parameters in the designing of high performance low emission

diesel engine are Atomization of fuel, good spray formation and Turbulence in the combustion

chamber. This turbulence is created in conventional engines by applying a radial flow

compression which is defined as squish.

In the disc value engine, Turbulence is generated as a radial swirl. This motion is carried

Upward in a spiral by conically designing the disc toward the point of fuel injection.

In the rotary disc value combustion chamber, the compression flow consists of a
tangential as well as radial component. The radial flow is caused by the piston compression and

the tangentia]l swirl which is caused because of the spinning of the rotary disc valve. The two
Components of the radial and tangential flow results in a vectorial upward circular path which

When compressed in the conical volume generate an upward climbing spiral which terminates at

the injector opening.

As the piston has reached TDC, the upward mechanism of squishing action stops and
fluid momentum reacts against the blades, thus producing an supplementary torque force in the
the frictional load.

Same direction as the disc valve rotation which removes

eral configuration of the sequencing port could be

The shapes, number, $iz€ and gen
he disc value can be configured and

Varied for a number of intake and exhaust ports. Further t

Sized depending on the ill-positioning of the ports, depending upon the sequencing time for
Making the disc ports mating with the cylinder head ports, therefore modulating the outtake and
hapes of the disc and the material from which

Shaust time. All this depends upon the geometn'c §

It is made from.

\
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The intermediate member comprises of a dynamic seal for contact with the rotating disc.

Als : . .
0, there will be a stationary seal for sealing contact with the engine cylinder.

The intermediate seal member consists of an upper face, a bottom face and an

Intermediate surface.

Ring seal effectively seals the combustion chamber defined by the engine cylinder by

forming a dynamic sliding seal with the rotating disc and a stationery seal with the engine

Ylinder within the limiting axial distance of the combustion volume when the engine piston is at

Top Dead Centre (TDC) at the end of the compression stroke.

includes the stationary seal at the intermediates surface. In this

The ring number
beyond the surface and slidability held within

Structure, the stationary seal is an O-ring extending

2 groove machined at the outer perimeter of surface.
The bottom face of ring seals are sO designed so as to be fitted within the cylinder and
Mate with the inner top surface. Also, the bottom faces include a locking member in the form of

Arecess.
Ring seal includes either an inclined recess ring seal or a straight recess. Recess are so
designed so as to accept complimentary Jocking numbers in the form of pin at the causes top

ob of holding the intermediate ring seals in

Perimeter surface of cylinder thus, performing the j

Pla . .
Ce and presenting their rotation-
ynamic seal contact with any of the disc

As the top faces of both the ring seals are inad

v
Alues. Thys, they provides for the disc values to rotate-
r. The bottom face of each ring is in

th the rim of the cylinde

The stationary seal seals Wi
it forms a seating

Statj . . i d and
Ationary seal within the cylinder. The tP internal periphery is recesse

\
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arrange : .
gement that is complimentary to the bottom force so that the rings can be seated there on in

sufficiently fit.

An important point of discussion of the rotary disc valve engine is the method of sealing

th .
e combustion chamber of the engine between the cylinder head and the engine cylinder. In the

en 1 . . . . ) . .
gine cylinder, intermediate ring seal provides a static seal with the engine cylinder by a seal

0 e i 1 . 3
Perating with the seal groove machined into the outer surface of the intermediate ring seal.

Thu . ) ' ' '
8, the intermediate ring seal comprises of both static and dynamic sealing characteristics as

th . . '
€ sealing interface between the rotating surfaces of the engine cylinder.

In the system, the stationary seal mates with the external rim of the cylinder. Static and dynamic

s i . . . . . . .
€aling between the rotating disc valve and stationary engine cylinder occurs within the limited

axi . . . .
Xial length of the combustion chamber. To alleviate the restructure spatial requirement a skirt

e . . .
Xtension can be added to the disc valve, which extends the axial length of the sealing contact
b . . . .

Ctween the dynamic and stationary seals without changing the combustion volume, which will

lead ¢ the change in engine compression ratio and thus alters its performance.

Another view of the rotary disc valve engine is the extension of the axial distance
between the dynamic seal and stationary sealing surface in such a way that they overlap the
interfaces between the cylinder head and the engine cylinder. Thus facilitating the engine
*Mpound manufacture and installation of the cylinder head with improves s ealing reliability.
mbustor volume of the rotary disc valve engine is provided by the

The sealing of the co
urfaces of the disc valve and also

Sea , o
's. The seals provide dynamic sealing against the sliding S
ffective in the limiting axial length

Proy;
Vide static seal with the engine cylinder. These seals are €

ance between the engine pisto

of th . n head and the
© combustion volume measured as the dist

eyl; |
e head surface configured within the surface of the disc valve.
AN INTERNAL COMBUSTION

18 | ROTARY DISC VALVE SYSTEM OF

ENGINE



UNIVERSIT

Y OF PETR

AUT OLEUM & E

OMOTIVE DESIGN ENGINEERII\JIE(I;GY STUDIES

Figure 4. Sectional view of the Disc Valve System

TION

F AN INTERNAL COMBUS

1
\ngloTARY ~ISC VALVE SYSTEM 5)
o ENGINE



UNIVERSITY OF
PETROLEUM & ENERGY STUD
AUTOMOTIVE DESIGN ENGINEERING e

To facili . . i
ilitate the sealing function, the intermediate ring seal is designed to overlap the

distance .
between the engine cylinder head and engine cylinder. The main purpose of the

intermedj i . ) ‘
iate ring seal is designed to confine the working fluids, being acted upon by the

reciprocatin . L.
g motion of the engine piston, across the stationary interface of the engine cylinder

and the rotati .
tation surface of the disc value of this engine. The present seals are dynamic in nature

and hen : ,
ce during the translational movement of the piston, the side undergoes the minute

tremb] . )
e. The intermediate seal allows the combustion to take place.

There is also a second sprocket including a hub, which holds the resilient member as well

as exte .
mal teeth on which the chain is mounted. This sprocket gear functions as a timing gear

has :
a hub which is assigned concentrically about the axis of rotation of gear. The hub holds the

resili o .
lent number and it is corresponding by contoured in the hub. The timing gear 1§ mounted on
the tipo; .

Iming shaft. The timing shaft comprises of the bevel gear, which is fixedly by a variety of

Da

fral or synthetic rubber.
This hub in combination with the resilient number serves s a flexible coupling between
to work flexibly under heavy

the
gear and the shaft. This flexible coupling allows the shaft

Marting | o
oads or to provide offset 10 2 shaft misalignment.

mean for Jowering big frict
g with in the fluctuating pressure fi

jon loads stationary stator

The resilient member provides a
eld of

anq ¢ .
he surface of the rotating disc, which is operatin
ation of the disc within the combustion chamber of

the ¢
Ombustion chamber of the engine- Rot
ed in the

exhaust and intake parts locat

the on:
Ngine periodically opens and closes plurality of
ynamic pressure cycles.

one or more d

Station .
Ary seal of the cylinder head of the engine through
rs spike

gsure at the point of the ignite
the timing shafts. This

is SI . .
Wed down due to the flexible coupling petween the timing gear and
INTERNAL COMBUSTION
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decrease i : .
in the rotational velocity of the disc reduces the sliding contact frictional energy

betWee .
n the disc and the stator surfaces, which is experimentally at its peak position during this

brief period.

For the few milliseconds of the peak combustion pressure, ignition spike the resilient

mem . s . s .
ber between the hub of the timing gear and the iming shaft is slightly compressed causing

the timi . .
iming shaft to rotate slower the timing gear for a brief instant own a small millisecond

incre . oo : .
ment of a rotation and thereby transmutting or slowing motion to the disc rotation. This

slow;i . . .
wing rotation is hardly measurable. The slowing impact across the interface is reduced

ex . . .
Ponentially as a function of the contact and velocity due to the molecular interface of the

lubrieas: .
bl‘lcatmg film between the surface and the sliding contact.

will be lessened due to absorption of peak torque load

The wear between the two surfaces
ombustions pressures when the

of .. )
the timing shaft by the resilient number at the time of peak ¢

slid; . . .
ding contact friction between the stator and the disc will be maximum.
The resilient number is an elastic material capable of fully responding over the engine

sponse can be stiffened by the formulation or rubber resilient

0per .

ating frequency. The re
n . . .
Umbers with an extender or catalyst accelerators, in a manner such that it permits complete

Teg, . TIp )
OVery after each compression and also will not couple with the engine s natural frequency.
The major physical property which the material used to manufacture the resilient is that

on loads with rapid recovery and good storage durability

of g
UStaj .
tained response of rapid compresst

Wi
th l(’llg-terrn fatigue capability under heavy loads.

where chain is used, a tensioner system is used on 1t,

On those rotary disc yalve systems;
This tensioner system contains first and second

Whie
8 2cts on the top and bottom sprocket gears-
ers such as arod, or a

teng; .
Son element which are linked together by the means of dynamic memb

21 | ROTARY DISC VALVE S
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Spring, or an
» el
liptical ring, or a solid rod. The tension element can also be mounted to the

dynami
¢ members by the means of flexible resilient numbers.

When th
e s o
sprocket moves and the chain 1s In movement, it will act on tension element

and this el . .
ement will push the chain inward thus causing the dynamic member t0 push tension

element .
in o ) .
the same directions. This movement will cause the dynamic number or the biasing

member C
, which is mounted to the tension element, due to an equal and opposite reaction to the

Upward
movement of the chain causes the tension element to push side of the chain inwardly.

Simult
aneously, the dynamic number will tend to push the tension element inwardly. This

Teciprocati
c .
ating movement will tend to slow down the second gear or make 1t to rotate in a non-

Const.
ant speed. This slows down 2 given intake or outtake port on the disc from making its

Com
Plementary outtake and intake apertur® on the engine cylinder head. This meeting of the

Ports i .
‘will be in such a way so as to cause 1ot uniform sequencing by causing the periodic
teng;

i . .

On on the chain.As it is known that engine starts easier at high compression. For increased
e engine timing is designed for high compression starting at

Oper . .
ating reliability, the disc valu
amic flow losses and syst

em resistances are

Ttardeq intake and exhaust part openings. DyR
llewated by easily intake and exhaust part opening at high speed operation.
Thus, increasing the engine efficiency by advancing the offective period of the power
e engine efficiency and reliability and also easier

cyCIe
under load. Value timing improves th

Matting 1.: )
& higher operating equal and increased good capacity:

EM OF AN INTERNAL COMBUSTION
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CHAPTER 6. CONSTRUCTION AND FABRICATION OF WORKING
MODEL

For constructing the working model of Rotary Disc Valve System of an Internal Combustion

Engine, we have used a cast iron rectangular Dimensions of the Cylinder Head -

* Length of the cylinder head = 139.6 mm
e Breadth of the cylinder head = 124.48 mm
e Thickness of the cylinder head = 6mm

Dimensiong of Rotary Disc -

e Diameter of the Rotary Disc = 112.3mm

o Thickness of the Rotary Disc = 7.95

Dnameter of the port —

e Diameter of the port =21mm

e Inlet and exhaust centre t0 centre distance 47 .79mm

e Inlet and spark plug centre to centre distance 82.82mm

CHAPTER 7. ADVANTAGES OF ROTARY DISC VALVE SYSTEM

e Low lubrication oil consumption

* Low vibration and noise during yalve operations

* Easy in construction and simplicity in design
* Low material cost

* .Small size and weight

* Low hydraulic resistance

=~TBUSTION
\zarﬁoTARY = VALVE SYSTEM S ANINTERNAL C

‘\ ENGINE
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HAPTER 8. DISADVANTAGES OF ROTARY DISC VALVE SYSTEM

e Slightly low power output
e Loose chain may lead to lag in cycle.

CHAPTER 9. MATERIAL CHARACTERISTICS

* Cylinder head: Cast Iron

* Rotary Disc: Aluminum

Due to low coefficient of thermal expansion, Aluminum is used instead of Cast

Iron iy, Rotary Disc.
CHAPTER 10, FACTORS AFFECTING THE COST

Matel‘ial cost
Co
St of the Aluminium disc

Ge
ar . . .
S: Bevel gears and Pinion gears

Tim:
Ming chain

Seq] .
I Stationary Seals and Dynamic Seals
ling;
Mination of Cams ,camshafts and tappet
a
nufacturing costs
Dige.
Turn:
urmng ;Facing, Hobbing, Drilling and Heat Treatment process.
Lay,
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HAF 1 COST ANALYSIS OF WORKING MODEL
Iron plate
. Rs.150
Rs.
o s. 100
) Rs 20
anufacturing cost
Rs 1200
(Facin
) g surfacing turning and drilling)
elding cost
Rs 500
CHAp
TER 12. APPLICATION

The di
isc an i
. value systems can be mounted to a varety of the present piston drives engines
tngine ‘
can b an i
e fitted any type of tr sport vehicle such as acarora motorcycle. This system
ke or 4-stroke piston engines.

Can alSQ
be fi
itted in gardening equipments and the various 2-stro
ty of power and size

Hen,
Ce th
e di
sc valve systems can be used for engines having a varie

“Wabilitj
¢s.
e any type of fuel, such as diesel or gasoline or any

The .
Rotary Disc Valve engine can s
d by methanol,

()ther type of
fossil fuel. The engine ¢an also be used in fuel cell engines powere

Sthan,
ssed hydrogen- Above all, the engines can be used in

» Natur.
al gas, gasoline and compre

Clrj
cal
ly power motors too.
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CHAPTER 13. CONCLUSION

With the Help of Disc Valve Rotary system, we can reduce noise and vibration during
®ach cycle due to the elimination of tappets and cams. Rotary Disc Valve System is a system
simple in construction with no complexity in design with operation similar to the conventional

Interna] Combustion Engine. Due to the removal of cams and camshaft, the system is simple in

C : . :
Ofstruction ,light weight and thus the cost is reduced.
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