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Design, Development and Applications of

Jet Engine Based 800-kW Gas Turbine

J. SINAI

J. ROZEWICZ

Bet-Shemesh Engines Ltd.,
Bet-Shemesh, israel

This paper describes the design and test work o a devalopment program of a
B0D-kW industrial gas turbine utilizing a jet engine gas ganerator. Design and sub.
seguent manufacture of the power turbine essemb!y was oradicated upon the use
of aircraft engine components and techneotogv. The gas turbine was initially in-
tended as standby electric power source. i is slanned to utilize the unit in con-
tinuous duty service. Solution of aerodynamic ane mechanical design problems.
and adaptation of control system are outhined. The results of prototype tests are
also reported. Performance datz correlated well with esrpacted valuss. Severa’
units have been instaltied up to date for standby utilits sce in industrial com-
plexes, airport terminals and on ships. Operaticna! 2xparience with these engines
is reviewed.

Contributed by the Gas Turhine Division of The Aimerican Soeiety of Mechanieal Fa-
zinecers for presentation at the Guas Turbine Conference & Products Shaow, Zurich,
switzerlands Marelh 30-Apreil 4, 1974 Manuseript ceceied at ASME Headguoarters
Novenvher 13, 1973,
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Tatle 5 Pesxing Load and Ferformance of Frotetype “ngines

Prototype susmber .
Feaking lcad, kw .

3%
~

Gas generator rosational speed, vpm z
aAirflow rate, kg/sec

Compressor pressure ratio

Specific fuel consumption, z/kwh
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s70 565 580

attacned,
The prototype Noo 2 accumulated about 120
¥

hr of test runs. Afber thess tes s, the new
rarts installed in the protctype were inspected,
The parts appeared 1o Te in good conditicn and

ne demage has been revealed,

7 APPLICATIONS

installed as standiy sleziric zower sources of
znauastrizl plants. The comrpletes unit fncludes
glectirlc zenerator wish

voltage regulzticn system, and zux llary accesso-
ries liye fuel tank, 6il tank wish 5il cooler, Ftg. & N27L electric power unit installes ip

£ n
mANY WOriing houars The greziest sxperience
ny instzll

belongs te a power pls

In March 127

4
electric rower uni

Z, &n instellztlon of the MPTL
T Dutch shipyard £ CORCLUSICHS
a

wage made In &
on a surer-tanker vassel, For this

rrlicaticn,

the engine underwent a special anti-corrosicn The fellowing conclusions are drawn from
treatment, The unit serves as 2 standby ship desiwn znzlysis, experimental tests, and opera-
board auxiliary povwer source, Ib is fully ticnal experience:
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1 ™he design and construction of three tior.
aliternative prototypes of gas turcine azllowed the £ In standby applications, this power plant
design aims Lo be achieved in the first attempt is idealliy suived, due to libs excellent stariling
and permitfed a reduction in the engine develop- characteristlcs, relliabllity. and simple mainte-
me=t- perliod. nance,

2 The utilization of a reliable gas 3 Tnere is nc sxperience up to date in
generator and proven azlireraft engine componenbts continuous duf)y creration 2f the power plent.
‘resulied in the prototypes and first =ets ordersd Phe specifie fael ccnsumpilor in the range of
teing erected with particular eass, 570 g/kwn irdicates, howevar, that the uniy may

2 The hydromechanical control system was be recommended for continuous duty service in
adequate for some applications, The experilence vlaces where expenses for el are of sgccndary
logged with this system permitted the testing ~onslderation, while thne investment costls are of
and incorporation of zdvanced slectronic systems primary importance, or In toilal energy installa-
inte engines reguiring this level of scphistica- tions,



