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Now rocket engines have reached a definite level of development and the further
development of this class of engines is connected to looking up of new reserves both on
power, and on design. For this purposeit is necessary closaly to look at processes both in
the engine, and a motion of the vehicle asawhole. The jet propulsion as any motion obeys
to two fundamenta laws of preservation - energy and momentum. Usudly by congderation
of jet propulsion only one law is used - the law of conservation of momentum in the form of
Mesherskii equation, which at the definite assumptionsis usudly reduced to the Ziolkovsky
formula At this gpoproach awhole class interesting and not well studied phenomenais left
out of consderation.
All jet engines can be divided into four groups for the type and amount of both propulsive
meass and energy. |.e. quantity of a propulsive mass can be limited, for example, propellant
gtorage, can be unlimited - in case of operation in environment. Similarly, the storage of
energy can be both restricted - that by a propelant storage, and unlimited in case of an
intake of energy from the outside. At development of a particular type of enginefor a
specific purpose thereis a problem on exact sdlection of the scheme of the engine, its
economica characteridtics. It is especidly important in case of fulfillment of a problem under
varying conditions at motion of spacecraft (S/C) in miscellaneous environments, or in
environment and in vacuum. Also important is an optima usage of accumulated on board
working substance or power source or their together.
The elementary model was drawn up and the numerica research of jet propulsion was
conducted. By introducing of engine efficiency as areaion of auseful work - turned into
S/C kinetic energy to al ddivered energy, the charts of efficiency change as functions from a
Ziolkovsky number were built.
The particularity of jet efficiency isthat it depends only on initid to end massratio, and dso
from the law of change of weight of A/C and change of power of a propulsve mass.
The obtained data dlow to draw a conclusion: specific impulse is more composite function,
than it is consdered and varies not only at change innerbalistic of parameters of the engine,
and aswell asthe efficiency depends on externa balistics of A/C.
Thusit is possible to make following conclusons:
Usage of the generdly accepted theory of engines and formulas used at their calculations has
though aso broad, well judtified goplying, but neverthdessis limited on the class of problems
and engines. Namely - for engines mounted fixed on ground, for engines with a continuoudy
exhausted jet, again or mounted on ground, or on A/C having very large weight as
compared to developed thrust (very small acceleration << ).
Usage of a described above technique alows to extend the range of investigated problems,
and aso to optimize present methods.
Usage of the described above approaches opens capabilities for creation of new classes of
engines possessng the heightened characteristics as compared to existing ones, and aso for
modernization of present engines.



