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Digital Control of Jet Engines
(I) Control System and Preliminary Experiments

By Kenji NisHI0o, Masanori ENDO, Nanahisa SUGIYAMA,
Takeshi KOSHINUMA, Toshimi OHATA, Yukio MATSUDA,
Akira YOSHIDA and Susumu NAKAYAMA

With the increasing complication of the cycles and mechanical structures of high-
performance modern jet engines, jet engine control systems are being made more multi-
functional and complicated to enable jet engines to exhibit their optimum per-formances
under various flight conditions.  Moreover, the designers of the jet engine control
systems are frequently compelled to change a small portion or, sometimes, a large part of
their designs in a designated period to meet changeable repuirements from engine designers.
Therefore, jet engine control systems have to be designed and fabricated so that they can
perform many functions with great flexibility, not to mention high reliability.

Motivated by these newly arising requirements on the jet engine control systems and the
epochal improvement in reliability of electronics caused by rapid progress in integrated
circutits technology, intensive research on the electrical jet engine control systems has
been being carried on in several countries. Electrical jet engine control systems can be
divided roughly into two types, the analogue-type and the digital-type. The latter is superior
to the former on the standpoints of flexibility, reliability, and many other points, but
inferior on the standpoints of manufacturing cost and easiness of realization. To attack
these defects of digital jet engine control systems, we have decided to carry on our
reseach along two basic lines. One is the non-linear real-time digital simulation study
of jet engines. The other is experiments on electrical jet engine control systems, operat-
ing the real jet engines with a digital computer. In these ways we are sure that both
we shall be able to get not only useful data for the electrical jet engine control system but
both hardware and software which will be very efective for operating real engines.

In this paper we have shown details of both the software and hardware of the jet
engine control system with a digital computer which we adopted in the first experiment
using the lift jet engine JR-100H, as well as some test results.
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