Ramjet diagram

A ramjet , sometimes referred to as a flying stovepipe or an athodyd aero thermodynamic duct ,
is a form of airbreathing jet engine that uses the engine's forward motion to compress incoming
air without an axial compressor or a centrifugal compressor. Because ramjets cannot produce
thrust at zero airspeed, they cannot move an aircraft from a standstill. A ramjet-powered
vehicle, therefore, requires an assisted take-off like a rocket assist to accelerate it to a speed
where it begins to produce thrust. Ramjets can be particularly useful in applications requiring a
small and simple mechanism for high-speed use, such as missiles. Ramjets differ from
pulsejets , which use an intermittent combustion; ramjets employ a continuous combustion
process. As speed increases, the efficiency of a ramjet starts to drop as the air temperature in
the inlet increases due to compression. As the inlet temperature gets closer to the exhaust
temperature, less energy can be extracted in the form of thrust. To produce a usable amount of
thrust at yet higher speeds, the ramjet must be modified so that the incoming air is not
compressed and therefore heated nearly as much. This means that the air flowing through the
combustion chamber is still moving very fast relative to the engine , in fact it will be
supersonicâ€”hence the name supersonic-combustion ramjet, or scramjet. Arthur C Clarke
credited this book with conceiving of the ramjet, [3] and being the first fictional example of a
rocket-powered space flight. Attempts to build a prototype failed due to inadequate materials. In
an additional patent application, he adapted the engine for subsonic speed. The patent was
granted in after four years of examination German Patent No. In the Soviet Union, a theory of
supersonic ramjet engines was presented in by Boris Stechkin. Merkulov and tested in April The
GIRD phosphorus-fueled ramjet was tested by firing it from an artillery cannon. These shells
may have been the first jet-powered projectiles to break the speed of sound. In , Merkulov did
further ramjet tests using a two-stage rocket , the R That August, he developed the first ramjet
engine for use as an auxiliary motor of an aircraft, the DM The world's first ramjet-powered
airplane flight took place in December , using two DM-2 engines on a modified Polikarpov I
Merkulov designed a ramjet fighter "Samolet D" in , which was never completed. In , the
Kostikov experimental plane was designed, powered by a liquid fuel rocket for take-off and
ramjet engines for flight. That project was cancelled in On March 1, President Vladimir Putin
announced Russia had developed a presumed nuclear powered ramjet cruise missile capable of
extended long range flight. In , Hellmuth Walter constructed a test engine powered by natural
gas. Later, with petrol becoming scarce in Germany due to wartime conditions, tests were
carried out with blocks of pressed coal dust as a fuel, which were not successful due to slow
combustion. The US Navy developed a series of air-to-air missiles under the name of " Gorgon "
using different propulsion mechanisms, including ramjet propulsion on the Gorgon IV. The
ramjet engine itself was designed at the University of Southern California and manufactured by
the Marquardt Aircraft Company. The engine was 2. Further development resulted in the
Lockheed D spy drone. In the late s the US Navy introduced a system called the RIM-8 Talos ,
which was a long range surface to air missile fired from ships. It successfully shot down several
enemy fighters during the Vietnam war, and was the first ship launched missile to ever
successfully destroy an enemy aircraft in combat. It was also used as a surface to surface
weapon and was successfully modified to destroy land based radar systems. Using the
technology proven by the AQM, In the late s and early s the US produced a widespread defense
system called the CIM Bomarc , which was equipped with hundreds of nuclear armed ramjet
missiles with a range of several hundred miles. It was powered by the same engines as the
AQM, but with improved materials to withstand the longer flight times. The system was
withdrawn in the s as the threat from bombers was reduced. A project called Blue Envoy was
supposed to equip the country with a long range ramjet powered air defense against bombers,
but the system was eventually cancelled. It was replaced by a much shorter range ramjet
missile system called the Bloodhound. The system was designed as a second line of defense in
case attackers were able to bypass the fleet of defending English Electric Lightning fighters. In
the s the Royal Navy developed and deployed a ramjet powered surface to air missile for ships
called the Sea Dart. It was used successfully in combat against multiple types of aircraft during
the Falklands War. Eminent Swiss astrophysicist Fritz Zwicky was research director at Aerojet
and holds many patents in jet propulsion. The U. Navy would not allow Fritz Zwicky to publicly
discuss his own invention, U. Patent 2,, for the Underwater Jet, a ram jet that performs in a fluid
medium. Leduc's Model, the Leduc 0. The Brayton cycle is a thermodynamic cycle that
describes the workings of the gas turbine engine, the basis of the airbreathing jet engine and
others. It is named after George Brayton , the American engineer who developed it, although it
was originally proposed and patented by Englishman John Barber in A ramjet is designed
around its inlet. An object moving at high speed through air generates a high pressure region
upstream. A ramjet uses this high pressure in front of the engine to force air through the tube,
where it is heated by combusting some of it with fuel. It is then passed through a nozzle to

accelerate it to supersonic speeds. This acceleration gives the ramjet forward thrust. A ramjet is
sometimes referred to as a "flying stovepipe", a very simple device comprising an air intake, a
combustor, and a nozzle. Normally, the only moving parts are those within the turbopump ,
which pumps the fuel to the combustor in a liquid-fuel ramjet. Solid-fuel ramjets are even
simpler. By way of comparison, a turbojet uses a gas turbine-driven fan to compress the air
further. This gives greater compression and efficiency and far more power at low speeds where
the ram effect is weak , but is more complex, heavier, expensive, and the temperature limits of
the turbine section limit the top speed and thrust at high speed. Ramjets try to exploit the very
high dynamic pressure within the air approaching the intake lip. An efficient intake will recover
much of the freestream stagnation pressure , which is used to support the combustion and
expansion process in the nozzle. Most ramjets operate at supersonic flight speeds and use one
or more conical or oblique shock waves , terminated by a strong normal shock, to slow down
the airflow to a subsonic velocity at the exit of the intake. Further diffusion is then required to
get the air velocity down to a suitable level for the combustor. Subsonic ramjets do not need
such a sophisticated inlet, since the airflow is already subsonic, and a simple hole is usually
used. This would also work at slightly supersonic speeds, but as the air will choke at the inlet,
this is inefficient. As with other jet engines, the combustor's job is to create hot air, by burning
a fuel with the air at essentially constant pressure. The airflow through the jet engine is usually
quite high, so flame holders provide sheltered combustion zones from which continuous
combustion can take place. Normally, the combustor must be capable of operating over a wide
range of throttle settings, for a range of flight speeds and altitudes. Other flame stabilization
techniques make use of flame holders, which vary in design from combustor cans to simple flat
plates, to shelter the flame and improve fuel mixing. Over fuelling the combustor can cause the
normal shock within a supersonic intake system to be pushed forward beyond the intake lip,
resulting in a substantial drop in engine airflow and net thrust. The propelling nozzle is a critical
part of a ramjet design, since it accelerates exhaust flow to produce thrust. For a ramjet
operating at a subsonic-flight Mach number, exhaust flow is accelerated through a converging
nozzle. For a supersonic-flight Mach number, acceleration is typically achieved by a
convergentâ€”divergent nozzle. Above this speed, given sufficient initial flight velocity, a ramjet
will be self-sustaining. Ramjets can be classified according to the type of fuel, liquid or solid;
and the booster. In a liquid fuel ramjet LFRJ , hydrocarbon fuel typically is injected into the
combustor ahead of a flameholder which stabilises the flame resulting from the combustion of
the fuel with the compressed air from the intake s. A means of pressurizing and supplying the
fuel to the ramcombustor is required, which can be complicated and expensive. Initially, the
bladder forms a close-fitting sheath around the compressed air bottle from which it is inflated,
which is mounted lengthwise in the tank. A ramjet generates no static thrust and needs a
booster to achieve a forward velocity high enough for efficient operation of the intake system.
The first ramjet-powered missiles used external boosters, usually solid-propellant rockets,
either in tandem, where the booster is mounted immediately aft of the ramjet, e. Sea Dart , or
wraparound where multiple boosters are attached alongside the outside of the ramjet, e. The
choice of booster arrangement is usually driven by the size of the launch platform. A tandem
booster increases the overall length of the system, whereas wraparound boosters increase the
overall diameter. Wraparound boosters will usually generate higher drag than a tandem
arrangement. Integrated boosters provide a more efficient packaging option, since the booster
propellant is cast inside the otherwise empty combustor. This approach has been used on solid,
for example 2K12 Kub , liquid, for example ASMP , and ducted rocket, for example Meteor ,
designs. Integrated designs are complicated by the different nozzle requirements of the boost
and ramjet phases of flight. Due to the higher thrust levels of the booster, a differently shaped
nozzle is required for optimum thrust compared to that required for the lower thrust ramjet
sustainer. This is usually achieved via a separate nozzle, which is ejected after booster burnout.
However, designs such as Meteor feature nozzleless boosters. This offers the advantages of
elimination of the hazard to launch aircraft from the ejected boost nozzle debris, simplicity,
reliability, and reduced mass and cost, [15] although this must be traded against the reduction
in performance compared with that provided by a dedicated booster nozzle. A slight variation
on the ramjet uses the supersonic exhaust from a rocket combustion process to compress and
react with the incoming air in the main combustion chamber. This has the advantage of giving
thrust even at zero speed. In a solid fuel integrated rocket ramjet SFIRR , the solid fuel is cast
along the outer wall of the ramcombustor. In this case, fuel injection is through ablation of the
propellant by the hot compressed air from the intake s. An aft mixer may be used to improve
combustion efficiency. SFIRRs are preferred over LFRJs for some applications because of the
simplicity of the fuel supply, but only when the throttling requirements are minimal, i. In a
ducted rocket, a solid fuel gas generator produces a hot fuel-rich gas which is burnt in the

ramcombustor with the compressed air supplied by the intake s. The flow of gas improves the
mixing of the fuel and air and increases total pressure recovery. In a throttleable ducted rocket,
also known as a variable flow ducted rocket, a valve allows the gas generator exhaust to be
throttled allowing control of the thrust. Unlike an LFRJ, solid propellant ramjets cannot flame
out. Even above the minimum speed, a wide flight envelope range of flight conditions , such as
low to high speeds and low to high altitudes, can force significant design compromises, and
they tend to work best optimised for one designed speed and altitude point designs. However,
ramjets generally outperform gas turbine-based jet engine designs and work best at supersonic
speeds Mach 2â€”4. The performance of conventional ramjets falls off above Mach 6 due to
dissociation and pressure loss caused by shock as the incoming air is slowed to subsonic
velocities for combustion. In addition, the combustion chamber's inlet temperature increases to
very high values, approaching the dissociation limit at some limiting Mach number. An air
turboramjet has a compressor powered by a gas heated via a heat exchanger within the
combustion chamber. Ramjets always slow the incoming air to a subsonic velocity within the
combustor. Scramjets are similar to ramjets, but some of the air goes through the entire engine
at supersonic speeds. This increases the stagnation pressure recovered from the freestream
and improves net thrust. Thermal choking of the exhaust is avoided by having a relatively high
supersonic air velocity at combustor entry. Fuel injection is often into a sheltered region below
a step in the combustor wall. Although scramjet engines have been studied for many decades,
only recently have small experimental units been flight tested and then only very briefly e. A
variant of the pure ramjet is the 'combined cycle' engine, intended to overcome the limitations
of the pure ramjet. One example of this is the SABRE engine; this uses a precooler, behind
which is the ramjet and turbine machinery. It uses liquid hydrogen fuel in a fairly exotic
single-fan arrangement. The liquid hydrogen fuel is pumped through a heat exchanger in the air
intake, simultaneously heating the liquid hydrogen and cooling the incoming air. This cooling of
the incoming air is critical to achieving a reasonable efficiency. The hydrogen then continues
through a second heat exchanger position after the combustion section, where the hot exhaust
is used to further heat the hydrogen, turning it into a very high pressure gas. This gas is then
passed through the tips of the fan to provide driving power to the fan at subsonic speeds. After
mixing with the air, it is burned in the combustion chamber. This system, intended for use in a
cruise missile , used no combustion; a high-temperature, unshielded nuclear reactor heated the
air instead. The ramjet was predicted to be able to fly at supersonic speeds for months.
Because the reactor was unshielded, it was dangerous to anyone in or around the flight path of
the low-flying vehicle although the exhaust itself wasn't radioactive. The project was ultimately
cancelled because ICBMs seemed to serve the purpose better. A concept was created by NASA
for recombining this thin gas back to diatomic molecules at orbital speeds to power a ramjet.
The Bussard ramjet is a spacecraft propulsion concept intended to fuse interstellar wind and
exhaust it at high speed from the rear of the vehicle. An afterburning turbojet or bypass engine
can be described as transitioning from turbo to ramjet mode if it can attain a flight speed at
which the engine pressure ratio epr has fallen to one. The turbo afterburner then acts as a
ramburner. Further increase in speed introduces a pressure loss due to the presence of the
turbomachinery as the epr drops below one. From Wikipedia, the free encyclopedia. For other
uses, see Ramjet disambiguation. Jet engine designed to operate at supersonic speeds. Main
article: Brayton cycle. Main article: Air-augmented rocket. Main article: Air turboramjet. Main
article: Scramjet. Main article: Precooled jet engine. Main article: Project Pluto. Main article:
Bussard ramjet. Oxford, United Kingdom : Osprey Publishing. Retrieved February 12, Time Inc.
November 26, Archived from the original on April 8, Retrieved April 8, Books and Writers
kirjasto. Finland: Kuusankoski Public Library. Archived from the original on February 14,
Fundamentals of gas dynamics. John Wiley and Sons. International Astronautical Congress.
American Institute of Aeronautics and Astronautics. Aeronautical Research in Germany. July
11, Retrieved August 27, March 14, August 27, Retrieved August 13, Archived from the original
PDF on 3 March Retrieved 25 August Retrieved January 18, Jet engines and aircraft gas
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pressures created by supersonic airflow into the engine to ignite fuel without needing the
compressors and turbines used in the turbofan engines found on conventional jet planes. So
the intake slows the air down, releasing some of its energy as a shock wave, but this reduces
fuel efficiency. The scramjet is an innovation on the ramjet in which the combustion chamber is
specially designed to operate with supersonic airflow. Both are types of experimental engine
designed for speeds greater than that of sound, in the hypersonic realm. In a ramjet, the
combustion chamber â€” where the air is mixed with fuel and ignited â€” only works at
subsonic speeds. Gareth Mitchell. Can a planet orbit backwards compared to the other planets
in a solar system? Science news. Brain development in living animal captured in real time. You
may like. Future Technology. How many cars equal the CO2 emissions of one plane? Is a
nuclear-powered aircraft feasible? What happens to old aeroplanes? How are some planes able
to fly upside down? What are the advantages of forward-swept wings in aircraft design? What is
the most difficult machinery to operate? How are TV viewing figures calculated? OBD2 Scan
Tools. OBD1 Molded Cable. MEFI Scan MEFI 5 Tune. MEFI 5 Scan. MEFI 6 Scan. Slingshot Scan.
Slingshot Tune. Marine ECMs. Merc ECMs. ECM Repair. Ramjet Tuning. Vehicle Connectors. J
Solutions. Injec Timer. Extender Cables. Custom Cables. Shipping Info. Diagnostic Software.
Instruction Sheets. How To Use Video. ELM Data Sheet. Contact Us. Internet Forums. Our
Competitors. Beyond Scanning. The Ram Jet ECM's are locked with password protection from
the factory, but we can unlock the controller and change the stock factory calibration to suit
your requirements. This is not optimal for power or gas mileage. If you do not have the
capability to do this or do not want to purchase the full MEFIburn package, we can give you a
best guess calibration based on your inputs and our experience with other Ramjet setups.
Obviously since we are not driving and collecting data from your vehicle we can not guarantee
any calibration or modifications we make. We can modify any parameter in these controllers,
but some of the more popular ones are: Idle speed Fuel injector pulse width tables Spark
advance tables Rev limits Eliminate limp modes A few points to mention: There is no need to
upgrade an older MEFI 3 based Ramjet system to a MEFI 4A based system. The MEFI 3's are
great controllers and will run fine with the correct modifications to the calibration. The proper
way to provide you with an accurate calibration is if you collect data with a wide band O2 sensor
setup and provide us that data. Even without this information, we will provide our best
estimates on what you may need to improve drivability, based on your inputs. Call or email us
with your specifics and we will give you an accurate quote. This service is based on you mailing
us your MEFI controller, us modifying the calibration and reprogramming your Ramjet
controller, and mailing it back to you. Incorrectly changed parameters have the potential to
cause damage to your engine or vehicle. Please monitor the results to verify that changes made
are what you wanted. Use modified engine calibrations at your own risk! To move a hypersonic
cruising aircraft through the air, we have to use some kind of propulsion system to generate
thrust. Because of the heat generated at stagnation points in a hypersonic flow, the gas turbine
engine is not suited for this regime. A better choice for an air-breathing propulsion system
would be a ramjet for Mach numbers less than 6, and a scramjet for Mach numbers greater than
6. Ramjets and scramjets rely on the forward speed of the vehicle to compress the air in the
inlet instead of using the mechanical compressor of a gas turbine. The combustion section of a
ramjet is similar to the gas turbine, but the ramjet needs no power turbine since there is no
compressor. To understand how a ramjet works, we must study the basic thermodynamics of
gases. Gases have various properties that we can observe with our senses, including the gas
pressure p , temperature T , mass, and volume V that contains the gas. Careful, scientific
observation has determined that these variables are related to one another, and the values of
these properties determine the state of the gas. A thermodynamic process , such as heating or
compressing the gas, changes the values of the state variables in a manner which is described
by the laws of thermodynamics. The work done by a gas and the heat transferred to a gas
depend on the beginning and ending states of the gas and on the process used to change the
state. It is possible to perform a series of processes, in which the state is changed during each
process, but the gas eventually returns to its original state. Such a series of processes is called
a cycle and forms the basis for understanding engine operation. On this page we discuss the
Brayton Thermodynamic Cycle which is used in ramjets and scramjets. The figure shows a T-s
diagram of the Brayton cycle. Using the turbine engine station numbering system , we begin
with free stream conditions at station 0. In cruising flight, the inlet slows the air stream to
compress it to station 2 conditions. As the flow slows, some of the energy associated with the
aircraft velocity increases the static pressure of the air and the flow is compressed. Ideally, the
compression is isentropic and the static temperature is also increased as shown by the dashed
lines on the plot. For an ideal, isentropic compression a vertical line on the T-s diagram
describes the process. In reality, the compression is not isentropic and the compression

process line leans to the right because of the increase in entropy of the flow. The non-isentropic
effects are the result of shock waves in the inlet. For the ramjet, there is a terminal normal
shock in the inlet that brings the flow to subsonic conditions at the burner. As speed increases,
the losses through this shock eventually decrease the level of pressure that can be achieved in
the burner, and this sets a limit on the use of ramjets. For supersonic combustion ramjets
scramjets there is no normal shock and the inlet shock losses associated with the normal shock
are avoided. The combustion process in the burner occurs at constant pressure from station 3
to station 5. The temperature increase depends on the type of fuel used and the fuel-air ratio.
For scramjets, there may be additional entropy losses associated with the mixing of the fuel and
the air. Following combustion, the hot exhaust is then passed through the nozzle. Ideally, the
nozzle brings the flow isentropically back to free stream pressure from station 5 to station 8.
Since ramjets and scramjets often use converging-diverging nozzle designs, there is often a
mismatch between the external flow pressure and the free stream. The area under the T-s
diagram is proportional to the useful work and thrust generated by the engine. Activities:
Guided Tours Navigation.. Beginner's Guide Home Page. The search for a "perpetual motion"
machine is just about as old as civilization itself. And though we all know that such a gadget
probably doesn't exist, there is a piece of equipment that comes pretty close: the hydraulic ram
pump. The water ram also known as a trompe has been around for quite a while and was a
widely used means of pumping water before electricity became common in rural areas. Strictly
speaking, the ram pump doesn't create its own power but draws energy from the force of a
moving column of water, usually fed through a pipe from a point more than 18 inches above the
trompe. Although the hydro ram won't operate without a fluid power source, it will work
indefinitely when water is present. And, except for an adjustment every few months, the device
requires no maintenance whatsoever! These are excellent units, designed to last for many
years. Better yet, our version can be put together in less than an hour using off-the-shelf
plumbing supplies. Most of the components of our pump are fabricated from PVC pipe, the
same conduit that's used throughout the country in residential and industrial plumbing
systems. Polyvinyl chloride is tough, easy to work with, and readily available. The moving parts
of the trompe consist of a standard check valve, a steel rod, a spring, and a rubber bathtub
stopper. NOTE: If you wish, you may substitute Schedule 40 black pipe of comparable
dimensions for the flexible polyethylene used at the drive and delivery ends of the system.
Threaded rod won't do here, since the shaft must have a 4" at least smooth-surfaced
midsection. Next, run two hex nuts from the lower end of the rod to a point about 5" up the
shaft, and fasten the bathtub plug to the tip of the stem with nuts and washers. With this section
completed, merely assemble the rest of the plumbing. Then you can either let the ram stand by
itself, orâ€”for a more permanent fixtureâ€”mount it to a block of wood by using two lengths of
hanger strap fastened with wood screws. The hydro ram is as easy to set up as it is to build. Of
course, you must first have a source of water a stream, pool, or what have you that's at least 18
inches above the pump and can provide a flow of no less than three gallons per minute into the
trompe. When you've determined the water supply to be adequate, install the ram at a point no
less than a foot and a half below the source several feet would, of course, be more desirable;
our trompe operates with a "fall" of Take care not to allow any kinks or sharp bends to form in
the hose, since such "corners" will impede or stop the flow of water. You'll be amazed at how
well the simple pump performs. At a foot height, a whopping 60 gallons per hour was delivered
from the outlet conduit, enough to supply a reservoir with a total of 1, gallons in one
hour-period! Because of the friction factor, the total length of the delivery pipe has a bearing on
the performance of the pump. As a rule, this tube should be less than 20 times the height that
the fluid is to be lifted. In most situations, this "formula" is easy to live with. Naturally, since the
conditions under which each pump operates will vary, the mechanism will have to be adjusted
to suit individual needs. Do this by simply putting an end wrench through the ram's waste pipe
opening and turning the inner hex nuts to either tighten or loosen the tension on the spring.
More "Pressure" will increase the rate of waste-valve"action" simultaneously decreasing the
amount of water pumped , while relieving the spring tension will force more fluid through the
check valveâ€”and out of the ram's delivery pipeâ€”with each stroke. When you stop to think
about it, it's a wonder that the hydraulic ram isn't used nearly everywhere, even where
inexpensive electric power is available. After all, the design is virtually maintenance-free,
creates no waste or pollution, and costs next to nothing to build and install. Furthermore, by
using larger or smaller plumbing components, a trompe can be scaled up or down to suit your
individual needs. So whether you want to supply a farm pond with fresh water, fill a storage
tank, deliver drinking water, or feed an irrigation system, the simple water ram can do the job
without the outside power requirements and maintenance headaches that are unavoidable when
using conventional pumps. Water from the feed pool or reservoir rushes down the drive

pipeâ€”flowing past the waste valve and out the waste pipeâ€”until enough pressure builds up
to force the bathtub stopper against its seat. Naturally, this pressure increases as the fall from
the source becomes greater. When the waste valve shuts, it drives water through the check
valve and into an air chamber. There the fluid compresses the air and forces it to kick back, like
a piston. This action, in turn, closes the check valve and pumps water out the delivery pipe
andâ€”eventuallyâ€”into a pond, tank, or irrigation system. As the check valve closes, the water
in the drive pipe rebounds temporarily, creating a partial vacuum that allows the waste valve to
drop open again. The excess liquid which was not driven into the delivery pipe then flows out
the waste opening and can be returned to the water source or used to fill another pond. The
entire cycle is repeated some 40 or more times per minute. The rate can be increased by
tightening the inner adjusting nuts, while a growler How of water will be achived by loosening
the adjusters. Of course, you'll have to "fine tune" your trompe to suit your particular needs. I
have seen other designs that have adjustable versions of the swing check valve. This lets you
determine how fast the water must be flowing before the valve activates, and thus how much
pressure you build up. Here this element can be slightly adjusted by rotating the pump along
it's long axis, changing the force of gravity on the swing check valve. Reading articles from time
to time about the ram pump and actually getting a working plan is something else. Is there a
actual step by step plan in english showing how to build one? Would it be possible to use a ram
pump in conjunction with a gravity water system to power a hydro electric system? In other
words. If you set up a gravity water system with a ram pump to continually return the water back
to the top, could you insert a hydro electric system and use it to create electricity? I wouldn't
think that a PVC rampump is going to last as long as a well engineered commercial pump, since
the pump is constantly exposed to water and gets hammered non-stop it's entire life. I
appreciate and enjoy these articles very much. A very important image is missing from this
article. I have the original print article, which includes a view of the assembly in exploded assy
format. This is probably the most important part of the article. What's more disappointing is that
the exploded assy view is also missing from the archive CD I received as a gift. You'll find tips
for slashing heating bills, growing fresh, natural produce at home, and more. That's why we
want you to save money and trees by subscribing through our earth-friendly automatic renewal
savings plan. Build a Hydraulic Ram Pump Follow our directions to make an inexpensive but
effective hydraulic ram pump. The completed hydraulic ram pump is a simple device. The pump
in operation. Cross-sectional diagram of the hydraulic ram pump. A stream of pumped water.
Continue Reading. Share your thoughts. More Comments. Related Content. The Small-Scale
Poultry Flock. Add to cart. The Ultimate Dehydrator Cookbook. Mushrooming Without Fear.
Illustrated Guide to Growing Tomatoes. A Taste of Italy. Lessons from 30 Years of Knitting
Clothing. This text can be changed. Join Today! Already a Member? Sign in with your online
account. Already a Member but don't have an online account? This text can be changed
Register Today! For high supersonic or hypersonic flight, the ideal propulsion system is a
ramjet. A ramjet uses the forward speed of the aircraft to compress the incoming air and,
therefore, has fewer moving parts than a turbine engine. On this slide we show a computer
drawing of a typical ramjet engine. In the computer drawing, we have cut out a portion of the
engine to have a look inside. At the front of the engine, to the left, is the inlet , which brings
outside air into the engine. At the exit of the inlet, the air is at a much higher pressure than free
stream conditions. Fuel is injected and mixed for combustion just downstream of the inlet. The
resulting flame is stabilized in the engine by the red flame holder ring. This part is very similar
to an afterburner in a fighter jet engine. The hot exhaust then passes through the nozzle , which
is shaped to accelerate the flow and produce thrust. The thrust equation for a ramjet is shown
on a separate slide. To analyze ramjet operation, engineers have adopted a numbering scheme
for the various parts. The numbering scheme for the ramjet is identical to the turbine engine.
But the ramjet has no compressor or turbine. Therefore, some of the numbered stages are
omitted in a ramjet analysis. You can study ramjet design and operation by using the EngineSim
Applet. You can vary the performance of any of the engine parts and investigate the effects on
thrust and fuel flow. On the applet, choose "Ramjet," and any engine part from the image in the
upper left of the program. Activities: Guided Tours Ramjets: Navigation.. Beginner's Guide
Home Page. Jet engines have always been known for generating those big thrusts which are
used to power the jet aircrafts, cruise missiles, spaceflight, military missiles and much more.
French inventor Rene Lorin is behind this amazing invention and was granted a patent in for
Ramjet. It is generally used for aircrafts which travel over speeds of Mach 2. There are 5 main
components that make a complete Ramjet Engine. The components and their working is given
below. We now know that Ramjets are used for jet aircrafts travelling at speeds over Mach 3
approximately for achieving greater efficiency. At such high speeds, an object produces a high
pressure region upstream. The spike inlet with the help of the high pressure forces the air into

the inlet section of the engine with reduction of some speed by producing a small shockwave.
The air that comes through the inlet is supersonic and cannot be directly used for the further
combustion as the mixture of fuel and air at such speeds will not result in complete
combustion. Diffusers decelerates the incoming flow of air thus increasing the pressure and
temperature just before the combustion takes place. When the air is brought from supersonic
into the subsonic region it enters the combustor section. The combustion chamber can also be
divided into various sub chambers where the airflow is given to every one of them. The number
of fuel injectors would be the same as the number of sub chambers used in that case. Flame
holders are required as the air speeds are still high and for an uninterrupted combustion
process, flame holders play an important role. Without them, one would have to find some other
source for ignition to keep the fuel burning in the ramjet engine. As the fuel mixture burns in the
combustion chamber, the temperatures rise and then are made to pass through a nozzle at the
exit of the engine. The air with the combustion energy added to the momentum, passes through
the nozzle at a high speed again generating a significant amount of thrust to accelerate the jet
aircraft. Turbojets have compressor blades in the engine. At higher speeds there are a large
number of pressure fluctuations and the engines have to deal with shock waves. This could
cause fatigue and also catastrophic failure to the compressor blades. The high amount of drag
that is produced at supersonic speeds further slows the blades. B
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y introducing a cone as in the Ramjet Engine, the speed of air is somewhat controlled and
brought to subsonic speeds and as it uses the speed of the aircraft to compress the air.
Therefore, it requires no other parts like the compressor and turbine to operate in those
supersonic conditions. Scramjet engine stands for Supersonic Combustion Ramjet Engine. In a
Ramjet engine, the airflow is made subsonic before entering the combustion chamber whereas
in a scramjet engine, the air travels at supersonic speed throughout and it does not affect the
combustion process. But the speeds required for a good efficiency in the scramjet engines
need to be greater than the ramjet ones. Skip to content Jet engines have always been known
for generating those big thrusts which are used to power the jet aircrafts, cruise missiles,
spaceflight, military missiles and much more. Ramjet Engine. Table of Contents. Components of
a Ramjet Engine. T-S diagram for ideal Ramjet Engine. Share this: Twitter Facebook.

