How rotary engine works

A rotary engine is an internal combustion engine, like the engine in your car , but it works in a
completely different way than the conventional piston engine. In a piston engine, the same
volume of space the cylinder alternately does four different jobs -- intake, compression,
combustion and exhaust. It's kind of like having a dedicated cylinder for each of the four jobs,
with the piston moving continually from one to the next. The rotary engine originally conceived
and developed by Dr. Felix Wankel is sometimes called a Wankel engine , or Wankel rotary
engine. In this article, we'll learn how a rotary engine works. Let's start with the basic principles
at work. Like a piston engine, the rotary engine uses the pressure created when a combination
of air and fuel is burned. In a piston engine, that pressure is contained in the cylinders and
forces pistons to move back and forth. The connecting rods and crankshaft convert the
reciprocating motion of the pistons into rotational motion that can be used to power a car. In a
rotary engine, the pressure of combustion is contained in a chamber formed by part of the
housing and sealed in by one face of the triangular rotor, which is what the engine uses instead
of pistons. The rotor follows a path that looks like something you'd create with a Spirograph.
This path keeps each of the three peaks of the rotor in contact with the housing, creating three
separate volumes of gas. As the rotor moves around the chamber, each of the three volumes of
gas alternately expands and contracts. It is this expansion and contraction that draws air and
fuel into the engine, compresses it and makes useful power as the gases expand, and then
expels the exhaust. We'll be taking a look inside a rotary engine to check out the parts, but first
let's take a look at a new model car with an all-new rotary engine. The RX-7, which went on sale
in , was probably the most successful rotary-engine-powered car. But it was preceded by a
series of rotary-engine cars, trucks and even buses, starting with the Cosmo Sport. The last
year the RX-7 was sold in the United States was , but the rotary engine is set to make a
comeback in the near future. Named International Engine of the Year , this naturally aspirated
two-rotor engine will produce about horsepower. For more information, visit Mazda's RX-8 Web
site. If you've never seen the inside of a rotary engine, be prepared for a surprise, because you
won't recognize much. The rotor has three convex faces, each of which acts like a piston. At the
apex of each face is a metal blade that forms a seal to the outside of the combustion chamber.
There are also metal rings on each side of the rotor that seal to the sides of the combustion
chamber. The rotor has a set of internal gear teeth cut into the center of one side. These teeth
mate with a gear that is fixed to the housing. This gear mating determines the path and direction
the rotor takes through the housing. The housing is roughly oval in shape it's actually an
epitrochoid -- check out this Java demonstration of how the shape is derived. The shape of the
combustion chamber is designed so that the three tips of the rotor will always stay in contact
with the wall of the chamber, forming three sealed volumes of gas. Each part of the housing is
dedicated to one part of the combustion process. The four sections are:. The intake and exhaust
ports are located in the housing. There are no valves in these ports. The exhaust port connects
directly to the exhaust, and the intake port connects directly to the throttle. The output shaft has
round lobes mounted eccentrically, meaning that they are offset from the centerline of the shaft.
Each rotor fits over one of these lobes. The lobe acts sort of like the crankshaft in a piston
engine. As the rotor follows its path around the housing, it pushes on the lobes. Since the lobes
are mounted eccentric to the output shaft, the force that the rotor applies to the lobes creates
torque in the shaft, causing it to spin. The two-rotor engine we took apart has five main layers
that are held together by a ring of long bolts. Coolant flows through passageways surrounding
all of the pieces. The two end layers contain the seals and bearings for the output shaft. They
also seal in the two sections of housing that contain the rotors. The inside surfaces of these
pieces are very smooth, which helps the seals on the rotor do their job. An intake port is located
on each of these end pieces. The next layer in from the outside is the oval-shaped rotor
housing, which contains the exhaust ports. This is the part of the housing that contains the
rotor. The center piece contains two intake ports, one for each rotor. It also separates the two
rotors, so its outside surfaces are very smooth. In the center of each rotor is a large internal
gear that rides around a smaller gear that is fixed to the housing of the engine. This is what
determines the orbit of the rotor. The rotor also rides on the large circular lobe on the output
shaft. But in a rotary engine, this is accomplished in a completely different way. If you watch
carefully, you'll see the offset lobe on the output shaft spinning three times for every complete
revolution of the rotor. The heart of a rotary engine is the rotor. This is roughly the equivalent of
the pistons in a piston engine. The rotor is mounted on a large circular lobe on the output shaft.
This lobe is offset from the centerline of the shaft and acts like the crank handle on a winch,
giving the rotor the leverage it needs to turn the output shaft. As the rotor orbits inside the
housing, it pushes the lobe around in tight circles, turning three times for every one revolution
of the rotor. As the rotor moves through the housing, the three chambers created by the rotor
change size. This size change produces a pumping action. Let's go through each of the four

strokes of the engine looking at one face of the rotor. The intake phase of the cycle starts when
the tip of the rotor passes the intake port. At the moment when the intake port is exposed to the
chamber, the volume of that chamber is close to its minimum. When the peak of the rotor
passes the intake port, that chamber is sealed off and compression begins. By the time the face
of the rotor has made it around to the spark plugs , the volume of the chamber is again close to
its minimum. This is when combustion starts. Most rotary engines have two spark plugs. The
combustion chamber is long, so the flame would spread too slowly if there were only one plug.
The pressure of combustion forces the rotor to move in the direction that makes the chamber
grow in volume. The combustion gases continue to expand, moving the rotor and creating
power, until the peak of the rotor passes the exhaust port. Once the peak of the rotor passes the
exhaust port, the high-pressure combustion gases are free to flow out the exhaust. As the rotor
continues to move, the chamber starts to contract, forcing the remaining exhaust out of the
port. By the time the volume of the chamber is nearing its minimum, the peak of the rotor
passes the intake port and the whole cycle starts again. The neat thing about the rotary engine
is that each of the three faces of the rotor is always working on one part of the cycle -- in one
complete revolution of the rotor, there will be three combustion strokes. But remember, the
output shaft spins three times for every complete revolution of the rotor, which means that
there is one combustion stroke for each revolution of the output shaft. The rotary engine has far
fewer moving parts than a comparable four-stroke piston engine. A two-rotor rotary engine has
three main moving parts: the two rotors and the output shaft. Even the simplest four-cylinder
piston engine has at least 40 moving parts, including pistons, connecting rods, camshaft ,
valves, valve springs, rockers, timing belt, timing gears and crankshaft. This minimization of
moving parts can translate into better reliability from a rotary engine. This is why some aircraft
manufacturers including the maker of Skycar prefer rotary engines to piston engines. All the
parts in a rotary engine spin continuously in one direction, rather than violently changing
directions like the pistons in a conventional engine do. Rotary engines are internally balanced
with spinning counterweights that are phased to cancel out any vibrations. The power delivery
in a rotary engine is also smoother. Because each combustion event lasts through 90 degrees
of the rotor's rotation, and the output shaft spins three revolutions for each revolution of the
rotor, each combustion event lasts through degrees of the output shaft's rotation. This means
that a single-rotor engine delivers power for three-quarters of each revolution of the output
shaft. Compare this to a single-cylinder piston engine, in which combustion occurs during
degrees out of every two revolutions, or only a quarter of each revolution of the crankshaft the
output shaft of a piston engine. Since the rotors spin at one-third the speed of the output shaft,
the main moving parts of the engine move slower than the parts in a piston engine. This also
helps with reliability. Rotary engines are found in some powerful sports cars. Want to learn
more? Check out these car engine pictures. Principles of a Rotary Engine. The rotor and
housing of a rotary engine from a Mazda RX These parts replace the pistons, cylinders, valves,
connecting rods and camshafts found in piston engines. The Parts of a Rotary Engine. Intake
Compression Combustion Exhaust. Rotary Engine Assembly. This content is not compatible on
this device. The part of the rotor housing that holds the rotors Note the exhaust port location.
The center piece contains another intake port for each rotor. Rotary Engine Power. Differences
and Challenges. Fewer Moving Parts The rotary engine has far fewer moving parts than a
comparable four-stroke piston engine. Typically, it is more difficult but not impossible to make a
rotary engine meet U. The manufacturing costs can be higher, mostly because the number of
these engines produced is not as high as the number of piston engines. They typically consume
more fuel than a piston engine because the thermodynamic efficiency of the engine is reduced
by the long combustion-chamber shape and low compression ratio. A rotary engine is an
internal combustion engine that separates an engine's four jobs â€” intake, compression,
combustion, and exhaust â€” into four individual parts within the overall engine housing. The
rotor moves from chamber to chamber, expanding and contracting gas. Why are rotary engines
bad? There are a few disadvantages of rotary engines. It's more difficult to make a rotary engine
meet U. Rotary engines also tend to consume more fuel than piston engines. Is a rotary engine
better? Rotary engines do have some advantages over other engine types. They can be more
reliable because their parts and pieces move at a slower speed. They can also operate more
smoothly, eliminating the violent direction changes in piston engines. And rotary engines tend
to have fewer moving parts overall. Lots More Information. Related Content " ". Is anyone
developing lifetime engine oil? Is it true that a diesel engine can operate under water while a
gasoline engine cannot? How to Find Engine Oil Capacities. The rotary engine was an early type
of internal combustion engine , usually designed with an odd number of cylinders per row in a
radial configuration , in which the crankshaft remained stationary in operation, with the entire
crankcase and its attached cylinders rotating around it as a unit. Its main application was in

aviation, although it also saw use before its primary aviation role, in a few early motorcycles
and automobiles. This type of engine was widely used as an alternative to conventional inline
engines straight or V during World War I and the years immediately preceding that conflict. It
has been described as "a very efficient solution to the problems of power output, weight, and
reliability". A rotary engine is essentially a standard Otto cycle engine, with cylinders arranged
radially around a central crankshaft just like a conventional radial engine , but instead of having
a fixed cylinder block with rotating crankshaft , the crankshaft remains stationary and the entire
cylinder block rotates around it. In the most common form, the crankshaft was fixed solidly to
the airframe, and the propeller was simply bolted to the front of the crankcase. This difference
also has much impact on design lubrication, ignition, fuel admission, cooling, etc. It alternates
between rotary and radial modes to demonstrate the difference between the internal motions of
the two types of engine. Like "fixed" radial engines, rotaries were generally built with an odd
number of cylinders usually 5, 7 or 9 , so that a consistent every-other-piston firing order could
be maintained, to provide smooth running. Rotary engines with an even number of cylinders
were mostly of the "two row" type. Most rotary engines were arranged with the cylinders
pointing outwards from a single crankshaft, in the same general form as a radial, but there were
also rotary boxer engines [3] and even one-cylinder rotaries. Three key factors contributed to
the rotary engine's success at the time: [4]. Engine designers had always been aware of the
many limitations of the rotary engine so when the static style engines became more reliable and
gave better specific weights and fuel consumption, the days of the rotary engine were
numbered. The late WWI Bentley BR2 , as the largest and most powerful rotary engine, had
reached a point beyond which this type of engine could not be further developed, [6] and it was
the last of its kind to be adopted into RAF service. It is often asserted that rotary engines had no
throttle and hence power could only be reduced by intermittently cutting the ignition using a
"blip" switch. This was almost literally true of the "Monosoupape" single valve type, which took
most of the air into the cylinder through the exhaust valve, which remained open for a portion of
the downstroke of the piston. Thus the richness of the mixture in the cylinder could not be
controlled via the crankcase intake. The "throttle" fuel valve of a monosoupape provided only a
very limited degree of speed regulation, as opening it made the mixture too rich, while closing it
made it too lean in either case quickly stalling the engine, or damaging the cylinders. Early
models featured a pioneering form of variable valve timing in an attempt to give greater control,
but this caused the valves to burn and therefore it was abandoned. The only way of running a
Monosoupape engine smoothly at reduced revs was with a switch that changed the normal
firing sequence so that each cylinder fired only once per two or three engine revolutions, but
the engine remained more or less in balance. Most rotaries had normal inlet valves, so that the
fuel and lubricating oil was taken into the cylinders already mixed with air - as in a normal
four-stroke engine. After starting the engine with a known setting that allowed it to idle, the air
valve was opened until maximum engine speed was obtained. This process was also tricky, so
that reducing power, especially when landing, was often accomplished instead by intermittently
cutting the ignition using the blip switch. Cutting cylinders using ignition switches had the
drawback of letting fuel continue to pass through the engine, oiling up the spark plugs and
making smooth restarting problematic. Also, the raw oil-fuel mix could collect in the cowling. As
this could cause a serious fire when the switch was released, it became common practice for
part or all of the bottom of the basically circular cowling on most rotary engines to be cut away,
or fitted with drainage slots. By a Clerget handbook advised maintaining all necessary control
by using the fuel and air controls, and starting and stopping the engine by turning the fuel on
and off. The recommended landing procedure involved shutting off the fuel using the fuel lever,
while leaving the blip switch on. The windmilling propeller made the engine continue to spin
without delivering any power as the aircraft descended. It was important to leave the ignition on
to allow the spark plugs to continue to spark and keep them from oiling up, so that the engine
could if all went well be restarted simply by re-opening the fuel valve. Pilots were advised to not
use an ignition cut out switch, as it would eventually damage the engine. Pilots of surviving or
reproduction aircraft fitted with rotary engines still find that the blip switch is useful while
landing, as it provides a more reliable, quicker way to initiate power if needed, rather than risk a
sudden engine stall, or the failure of a windmilling engine to restart at the worst possible
moment. Millet had patented the engine in , so must be considered the pioneer of the internal
combustion rotary engine. A machine powered by his engine took part in the
Paris-Bordeaux-Paris race of and the system was put into production by Darracq and Company
London in Lawrence Hargrave first developed a rotary engine in using compressed air,
intending to use it in powered flight. Materials weight and lack of quality machining prevented it
becoming an effective power unit. Stephen M. Balzer of New York, a former watchmaker,
constructed rotary engines in the s. Balzer produced a 3-cylinder, rotary engined car in , then

later became involved in Langley 's Aerodrome attempts, which bankrupted him while he tried
to make much larger versions of his engines. Balzer's rotary engine was later converted to
static radial operation by Langley's assistant, Charles M. Manly , creating the notable
Manly-Balzer engine. The famous De Dion-Bouton company produced an experimental
4-cylinder rotary engine in Though intended for aviation use, it was not fitted to any aircraft. The
Adams-Farwell firm's automobiles, with the firm's first rolling prototypes using 3-cylinder rotary
engines designed by Fay Oliver Farwell in , led to production Adams-Farwell cars with first the
3-cylinder, then very shortly thereafter 5-cylinder rotary engines later in , as another early
American automaker utilizing rotary engines expressly manufactured for automotive use. Emil
Berliner sponsored its development of the 5-cylinder Adams-Farwell rotary engine design
concept as a lightweight power unit for his unsuccessful helicopter experiments.
Adams-Farwell engines later powered fixed-wing aircraft in the US after They were talented
engineers and the grandsons of famous French engineer Marc Seguin. Louis was joined by his
brother Laurent who designed a rotary engine specifically for aircraft use, using Gnom engine
cylinders. Production of Gnome rotaries increased rapidly, with some 4, being produced before
World War I, and Gnome also produced a two-row version the h. By the standards of other
engines of the period, the Gnome was considered not particularly temperamental, and was
credited as the first engine able to run for ten hours between overhauls. In the Seguin brothers
introduced the new Monosoupape "single valve" series, which replaced inlet valves in the
pistons by using a single valve in each cylinder head, which doubled as inlet and exhaust valve.
The engine speed was controlled by varying the opening time and extent of the exhaust valves
using levers acting on the valve tappet rollers, a system later abandoned due to valves burning.
The weight of the Monosoupape was slightly less than the earlier two-valve engines, and it used
less lubricating oil. It was so good that it was licensed by a number of companies, including the
German Motorenfabrik Oberursel firm who designed the original Gnom engine. I Eindeckers in
combat, from the latter half of on. III of the same power rating. IV fighter monoplane and Fokker
D. III fighter biplane, both of whose failures to become successful combat types were partially
due to the poor quality of the German powerplant, which was prone to wearing out after only a
few hours of combat flight. The favourable power-to-weight ratio of the rotaries was their
greatest advantage. While larger, heavier aircraft relied almost exclusively on conventional
in-line engines, many fighter aircraft designers preferred rotaries right up to the end of the war.
Rotaries had a number of disadvantages, notably very high fuel consumption, partially because
the engine was typically run at full throttle, and also because the valve timing was often less
than ideal. Oil consumption was also very high. This made engine fumes heavy with smoke
from partially burnt oil. Castor oil was the lubricant of choice, as its lubrication properties were
unaffected by the presence of the fuel, and its gum-forming tendency was irrelevant in a
total-loss lubrication system. An unfortunate side-effect was that World War I pilots inhaled and
swallowed a considerable amount of the oil during flight, leading to persistent diarrhoea. The
rotating mass of the engine also made it, in effect, a large gyroscope. During level flight the
effect was not especially apparent, but when turning the gyroscopic precession became
noticeable. Due to the direction of the engine's rotation, left turns required effort and happened
relatively slowly, combined with a tendency to nose up, while right turns were almost
instantaneous, with a tendency for the nose to drop. The Sopwith Camel suffered to such an
extent that it required left rudder for both left and right turns, and could be extremely hazardous
if the pilot applied full power at the top of a loop at low airspeeds. I triplane , also used a rotary
engine, usually the Oberursel Ur. Even before the First World War, attempts were made to
overcome the inertia problem of rotary engines. As early as Charles Benjamin Redrup had
demonstrated to the Royal Flying Corps at Hendon a 'Reactionless' engine in which the
crankshaft rotated in one direction and the cylinder block in the opposite direction, each one
driving a propeller. A later development of this was the reactionless 'Hart' engine designed by
Redrup in which there was only one propeller connected to the crankshaft, but it rotated in the
opposite direction to the cylinder block, thereby largely cancelling out negative effects. This
proved too complicated for reliable operation and Redrup changed the design to a static radial
engine, which was later tried in the experimental Vickers F. As the war progressed, aircraft
designers demanded ever-increasing amounts of power. Inline engines were able to meet this
demand by improving their upper rev limits, which meant more power. The rotary was not able
to do the same due to the drag of the rotating cylinders through the air. At lower rpm, drag
could simply be ignored, but as the rev count rose, the rotary was putting more and more power
into spinning the engine, with less remaining to provide useful thrust through the propeller. One
clever attempt to rescue the design, in a similar manner to Redrup's British "reactionless"
engine concept, was made by Siemens AG. This was achieved by the use of bevel gearing at the
rear of the crankcase, resulting in the eleven-cylindered Siemens-Halske Sh. III , with less drag

and less net torque. IV fighter, the new engine's low running speed, coupled with large, coarse
pitched propellers that sometimes had four blades as the SSW D. IV used , gave types powered
by it outstanding rates of climb, with some examples of the late production Sh. IIIa powerplant
even said to be delivering as much as hp. One new rotary powered aircraft, Fokker's own D.
Because of the Allied blockade of shipping, the Germans were increasingly unable to obtain the
castor oil necessary to properly lubricate their rotary engines. Substitutes were never entirely
satisfactory - causing increased running temperatures and reduced engine life. By the time the
war ended, the rotary engine had become obsolete, and it disappeared from use quite quickly.
The British Royal Air Force probably used rotary engines for longer than most other operators.
The standard RAF training aircraft of the early post-war years, the origin Avro K, had a universal
mounting to allow the use of several different types of low powered rotary, of which there was a
large surplus supply. Designers had to balance the cheapness of war-surplus engines against
their poor fuel efficiency and the operating expense of their total-loss lubrication system, and
by the mids, rotaries had been more or less completely displaced even in British service, largely
by the new generation of air-cooled "stationary" radials such as the Armstrong Siddeley Jaguar
and Bristol Jupiter. The first version of the Michel engine , an unusual opposed-piston cam
engine , used the principle of a rotary engine, in that its "cylinder block" rotated. This was soon
replaced by a version with the same cylinders and cam, but with stationary cylinders and the
cam track rotating in lieu of a crankshaft. A later version abandoned the cam altogether and
used three coupled crankshafts. By the Soviet helicopter pioneers, Boris N. Yuriev and Alexei
M. Although rotary engines were mostly used in aircraft, a few cars and motorcycles were built
with rotary engines. Perhaps the first was the Millet motorcycle of A famous motorcycle,
winning many races, was the Megola , which had a rotary engine inside the front wheel. In the
Barry engine , also designed by Redrup, was built in Wales: a rotating 2-cylinder boxer engine
weighing 6. The earlys German Megola motorcycle used a five-cylinder rotary engine within its
front wheel design. In the s Cyril Pullin developed the Powerwheel , a wheel with a rotating
one-cylinder engine , clutch and drum brake inside the hub, but it never entered production.
Besides the configuration of cylinders moving around a fixed crankshaft, several different
engine designs are also called rotary engines. The most notable pistonless rotary engine , the
Wankel rotary engine has been used by NSU in the Ro80 car, by Mazda in a variety of cars such
as the RX-series, and in some experimental aviation applications. In the late s a concept engine
called the Bricklin-Turner Rotary Vee was tested. Piston pairs connect as solid V shaped
members, with each end floating in a pair of rotating cylinders clusters. The rotating cylinder
cluster pairs are set with their axes at a wide V angle. The pistons in each cylinder cluster move
parallel to each other instead of a radial direction, This engine design has not gone into
production. From Wikipedia, the free encyclopedia. This article is about an obsolete type of
piston engine with a rotating crankcase. For the pistonless Wankel engine, see Wankel engine.
For other engines described as "rotary", see rotary engine disambiguation. Main article:
Adams-Farwell. The Rotary Aero Engine. Retrieved World Encyclopedia of Aero Engines.
Wellingborough: Patrick Stephens. The Early Eagles. Dodd, Mead. Australian Dictionary of
Biography Online. National Museum of American History. Smithsonian Institution. Retrieved 14
April Charles A History of Aeronautics. Kessinger Publishing. Grub Street. Aircraft Engine
Historical Society. Archived from the original PDF on Eugene Larrabee Airplane Stability and
Control. Cambridge University Press. Diesel Publishing. Aircraft in Profile No. Retrieved August
7, Two Historians in Technology and War. In Spencer C. Murphy eds. Tariff Commission
Washington, D. Retrieved 12 December Engine configurations for internal combustion engines.
Two-stroke Four-stroke Five-stroke Six-stroke Two-and four-stroke. W8 W12 W16 W Heat
engines. Beale number West number. Timeline of heat engine technology. Categories : Engine
technology Piston engine configurations Motorcycle engines Rotary engines. Hidden
categories: CS1 French-language sources fr All articles with unsourced statements Articles with
unsourced statements from April Commons category link is on Wikidata Commons category
link is locally defined. Namespaces Article Talk. Views Read Edit View history. Help Learn to
edit Community portal Recent changes Upload file. Download as PDF Printable version.
Wikimedia Commons. Wikimedia Commons has media related to Rotary aircraft engines.
Wikimedia Commons has media related to Non-aircraft rotary engines. Thermodynamic cycle. A
majority of all used US imports have either been in accidents, been stolen, been flooded,
salvaged and rebuilt and shipped to Europe or are subject to open recalls. For 30 years,
CARFAX has been collecting data on US vehicles from thousands of sources and has helped
millions of used car shoppers reduce their risk of getting stuck with a vehicle that has costly
hidden problems. For more than 30 years, CARFAX has been helping millions of used car
shoppers make better purchase decisions and avoid expensive hidden problems. In addition,
CARFAX has helped used car dealers around the world to build trust with their customers and

sell their American cars with confidence. With more than 14 billion records, CARFAX has built
up its database with the help of its partners and sources, including government offices, law
enforcement agencies, service and repair shops, car dealerships, insurance companies and
many more. In addition to publicly available information, CARFAX has collected information
from many independent reliable sources. Thanks for the service, the price was absolutely worth.
Immediately to the Internet, paid with credit card and in 10 minutes I had the report. Vehicle
imported from California to Lithuania. For some weeks "Babs" is now with us and we have a lot
of fun with the car. Buying Used American Cars? Search by VIN. Instant Access. We offer you
unique vehicle history to help you make better purchase decisions. Trusted by millions of
users. Worldwide market leader. The most popular blog articles How to detect mileage rollback?
Mileage rollback is one of the most occurring types of fraud in the selling process of used cars.
However, there are ways to detect mileage fraud. Even though odometer fraud is difficult to
detect for the untrained eye, it is not an impossible task. Import a car from the USA. There are a
few advantages to buying a American used car. Check the Service History of a Car. How
important is the service history of a car? CARFAX takes a look at these questions and explains
the importance of the service history of a car, as well as where you can find the complete
history of service records. Make a VIN Search. If you know a bit about cars, you probably have a
general idea of how a conventional combustion engine works. But, did you know that
throughout the years other engine designs have been imagined and manufactured with varying
degrees of success? The rotary engine is one unique example that still has relevance today, yet
remains an obscurity. So, how does a rotary engine work, and is there room for this design in
the future of the automotive industry? In the automotive world, the term is mostly synonymous
with the Wankel engine. Chances are, the car you drive has a conventional combustion engine ,
in which a specific number of cylinders move up and down creating intake, compression,
combustion and exhaust strokes. Rotary engines use some of the same basic concepts, but
with a different spin. Did you ever make a Spirograph as a kid? Rotary engines do have a few
benefits. This means they have less opportunity for broken parts, and are lighter overall.
However, these benefits are offset by the fact that rotary engines require more fuel and burn it
less efficiently, so mileage suffers and emissions can get ugly. They also consume more oil,
which tends to leak. On the whole, these design limitations have outweighed the potential
benefits and kept most manufacturers from using them in vehicles. Except for Mazda , who
used and then scrapped a rotary engine from the s to , but has teased that it may be brought
back in a new electric vehicle as a range extender. Photo courtesy of Flickr. Your email address
will not be published. Save my name, email, and website in this browser for the next time I
comment. Skip to content If you know a bit about cars, you probably have a general idea of how
a conventional combustion engine works. How Does a Rotary Engine Work? The triangle acts
like a piston, and the spaces created as it moves act as combustion chambers. Since the space
is oval, the triangle creates areas with more and less space as it turns, causing a vacuum to pull
in air and fuel. It then compresses the air and fuel and ignites it before expelling the exhaust.
This cycle continues on each full turn of the triangle. What Goes Aroundâ€¦ Rotary engines do
have a few benefits. Rotary Club On the whole, these design limitations have outweighed the
potential benefits and kept most manufacturers from using them in vehicles. Categories
Maintenance Tags combustion , combustion engine , engine , engine types , engines , mazda ,
rotary , rotary engine , wankel engine. Related Articles. Top 5 Contenders. Leave a Reply Cancel
Reply Your email address will not be published. Close Menu Overlay. Facebook Twitter
Instagram YouTube. Back in March, Martijn ten Brink, Mazda Motor Europe's vice president of
sales and customer service, ignited gearheads everywhere when he told Dutch auto news outlet
ZERauto that the Wankel rotary engine will return to production. Mazda remains committed to
working on rotary engine technologies, however. And why might things be different this time
around? For one thing, there are no pistons chugging up and down. Rather, rounded triangular
rotorsâ€”most often two, but sometimes one or threeâ€”spin around a shaft through the hollow
barrel. Fuel and air are pumped into the spaces between the rotors' sides and interior walls of
the barrel, where they ignite. The rapid expansion of exploding gases turns the rotors, thus
generating power. The rotors fulfill the same task as pistons in a piston engine, but with far
fewer moving parts, making a rotary engine lighter and smaller than a piston engine of
equivalent displacement. The basic design is a century-old one. Felix Wankel himself was a
German engineer who came up with his version of a rotary engine in the s. Being busy with
warmongering on behalf of the Nazi party, however, he didn't get the chance to develop his
vision too far until , when German automaker NSU invited him to design a prototype. Paschke's
is the engine Mazda would come to own and champion into the 21st century. Thus, the modern
Wankel is not quite a Wankel. Naming concerns aside, Wankel is the most common and
successful rotary engine design, and the only one to make it into mass production. Back in the

early '60s, NSU and Mazda had a friendly, collaborative competition to sell the first
Wankel-powered car as they worked the kinks out of the immature design. NSU was the first to
market in , but it destroyed its reputation over the next decade as frequent engine failures sent
owners into the shop again and again. The problem was the apex sealsâ€”thin strips of metal
between the spinning rotors' tips and the rotor housings. NSU made them out of three layers,
which caused irregular wear that made them grenade. Mazda figured out apex seals by making
them out of a single layer, and introduced its Wankel in the Cosmo sports-luxury car. In the
early 70s, Mazda envisioned an entire lineup of Wankel-powered cars, a dream that was
smashed by the oil crisis. But the rotary became the sole power plant for three generations of
sporty Mazda RX-7s from though , a period that made the Wankel engine both revered and
reviled. Car enthusiasts have always had a soft spot for an engine that, aside from burning
gasoline internally, hardly resembles a conventional piston engine. The rotary delivers power
linearly all the way to 7, or 8, RPM, depending on engine specifics, and that flat power band sets
it apart from rev-happy piston engines that too often pour on the power at high RPM while
feeling gutless at low RPM. Carmakers also liked the rotary for its smoothness. Rotors spinning
around a central axis make for a sweet lack of vibration compared to a piston engine, whose
up-and-down piston motion is more jarring. But an unusual engine is an unfamiliar animal,
which is why the polarizing Wankel also inspires its share of loathing among car fan and
mechanics. It's a simple design â€” no timing belt, no camshaft, no rocker arms â€” but
unfamiliarity creates mistrust, and the Wankel has quirks that cry for attention. The rotary burns
oil by design, pumping small amounts of motor oil into the combustion chambers to lubricate
the rotors, creating a customary stream of blue smoke puffs out the tailpipe when you crank the
car. Frankly, it freaks people outâ€”blue exhaust smoke is a distress signal when it comes from
a piston engine. Rotaries also prefer mineral oil to synthetic, and their design means you must
top off the oil periodically because the engine is constantly drinking it. Those apex seals don't
tend to last long before they need replacing, either. Rebuilding a Wankel at 80,, miles is typical,
and earlier than most piston engine need such exhaustive work. For the RX-8, Mazda alleviated
these problems by placing the exhaust ports on the sides of the combustion chambers. Fuel
emissions have gotten stricter over the years, too. That's part of the reason the RX-8, the last
Wankel-powered car, went on sale in and was phased out in Back to Mazda VP Martijn ten
Brink's rumor, that Mazda could use some kind of rotary engine as a range extender for an
electric car. It'd make sense. Back in , Mazda leased Demio EV electric cars in Japan, but the
car's short mile range was a sore point. So in , Mazda created a prototype that incorporated a
rotary range extender to nearly double that range and called it the Mazda2 RE Range Extender
Mazda2 is what the Demio is called outside Japan. The prototype's wheels were driven via an
electric motor, and a 0. Because the rotary engine couldn't power the wheels, the Mazda2 RE
wasn't a hybrid like the Volt
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or Prius. The Wankel was more of an onboard generator that added to the car's range. But the
range extender concept didn't make it into production, and Mazda didn't hasn't sold any electric
vehicles since those Demio EVs. Still, the rotary built its reputation mainly as a sports car
motor, not as a generator lugged around by electric motors. As long as rumors of a rotary
revival endure, car lovers will dream of this fussy, quirky engine once again powering the
wheels of a torquey, rev-happy ride. Type keyword s to search. Today's Top Stories. Getty
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