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Abstract: Ever since the Wright brothers have invented
the piston engine airplane in 1903, tremendous amounts of
time and effort were put into researching to build airplanes.
With time the design had changed and the propulsion
medium were developed. The desire for hypersonic flight
necessitated the supersonic combustion ramjet engine
potentially expanding the speed envelope to the Mach 7
range. The pulse jet work without any rotation device like
compressor and turbine. Also it does not have any separate
enclosed chamber for combustion. In this report we it is
discussed about Ramjet Engine. This include history of
Ramjet engine along with the important time stamps
where the ramjet engine had grown. Also it is discussed
about working principle of Ramjet along the operational
mechanism. And a ramjet model was fabricated and the
calculation were made for this model.
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I. INTRODUCTION

A pulsejet is a air breathing jet engine which is used to provide
thrust without an axial compressor and turbine. Pulsejet can
produce the thrust from static whereas ramjets cannot produce
thrust at zero airspeed. Ramjet cannot move the aircraft from a
zero velocity. In case of ramjet requires an additional takeoff
machine like a rocket or some other machine which can assist to
accelerate it to a required speed. After this it generate a thrust.
But in case of pulse jet it does not require any additional device
to accelaratem because it can produce thrust from zero velocity.
This type of engine can operate up to speeds of Mach 6 (4,600
mph; 7,400 km/h) [1].

A history of high-speed air breathing propulsion ramjet engines
and their respective vehicle and weapon systems developed
under the support of the U.S. Navy is presented.

These include surface- and air-launched subsonic combustion
ramjets, supersonic combustion ramjets (scramjets), and mixed-

cycle ramjet / scramjet / rocket engines intended primarily for
missile applications for flight speeds from Mach 2 to Mach 8

(2].

Fig. 1: Ram Jet Engine

Fon6 submitted his invention to the Austro-Hungarian Army,
but the proposal was rejected [5].

Fig. 2: Diagram of Pulsejet Engine

The ramjet Gorgon IVs, made by Glenn Martin, were tested
in 1948 and 1949 at Naval Air Station Point Mugu [3]. The
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engine was 2.1 metres (7 ft) long and 510 millimetres (20 in) in
diameter and was positioned below the missile [4].

Fig. 3: Pulse Jet Engine

II. PROCEDURE

The Lenoir cycle is an idealized thermodynamic cycle often
used to model a ram-jet engine.

A. Comprises of 3 Cycles:

Heat added at constant volume.
Adiabatic Expansion.

Exhaust of the hot gasses at a constant pressure.

B. Thrust can be Directly Calibrated on the Basis
that the Cycle is Completed Over Two working
Strokes:

Discovered a surprising result that the ratio of duct vol-
ume to effective length had a linear relationship to the
maximum static thrust or:

V/L =0.00316F

This relationship has been compared to all known pulse-
jets from the large V-1 “flying bomb” of over 500 Ib.
thrust to the miniature Dyna-jets of 4-5 Ibs. thrust.

Thrust = 2.2 x Cross-Sectional area or F = 2.2A

C. Characteristics:

Cannot produce static thrust

a. Operated from A/c in flight

b. Initial velocity by launching rockets
Incapable of steady operation at M<1
Diffuser

a. Supersonic

b. Subsonic

c. Conversion of KE to PE (transformation by Ram effect)

Fig. 4. Different Parts of Diffusers

Fig. 6: Model of U Type Pulse Jet Engine

III. RESULTS AND DiscuUSSION
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Fig. 7: T-S Diagram
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IV. ConcLUSION

As shown in this report, the inlet should work effectively
for providing the desired pressure and airflow speed to the
combustor portion of the ramjet engine. The inlet should
be redesigned with proper inlet are and compression ratio to
minimize the use of air compressor. Next, the fuel that we were
working with was not appropriate for the engine. It was not
combusting properly as a result it was not giving a periodic
combustion chain. So the ramjet is to be run with proper fuel
and the fuel to air ratio should be accurate so that the fuel
could expand easily when ignited and meet the requirement of
periodic combustion chain.

Thirdly, the inlet adjusted to ensure successful start to the
engine. For future work, it would be beneficial to use a low
pressure air compressors like leaf blower to slow the airflow
instead of the industrial grade high pressure air compressor
currently used. This would result in a higher pressure recovery
for the inlet and better property values for the combustor. Above
were the conclusion made after the completion of fabrication of
Ramjet Engine. During the theoretical study of the topic we
made following conclusion on comparison of ramjet with other
engine used in aerospace.
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