





Industrial gas Turbines
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FIG. 1.13 Industrial gas turbine with separate power turbine [courtesy European Gas Turbines]
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Industrial gas Turbines
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FIG. 1.15 Compact generating set [courtesy Rolls-Royce]



Industrial gas Turbines

General Electric LM2500 Gas Turbine



Industrial gas Turbines- Aeroderivative
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FIG. 1.16 Comparison between turbofan and industrial versions of R-R Tremnt [courtesy Rolis-Royce Gas Turbine Engines (Canada)]



Industrial gas Turbines-Combined Cycles

COGAS= Combined Gas Turbine And Steam Turbine
COGOS= Combined Gas Turbine Or Steam Turbine
COGAG= Combined Gas Turbine And Gas Turbine
CODOG= Combined Diesel Engine And Gas Turbine
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Industrial gas Turbines-Combined Cycles
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//ﬁustrial gas Turbines-Combined Cy-cles
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Industrial gas Turbines-Combined Cycrles
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Design Procedure
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FIG. 1.23 Typical gas turbine design procedure
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Design Procedure

Westinghouse W501 gas Turbine

1993

Power (MW) |
Thermal efficiency (%)

Pressure ratio

Turbine inlet temp. (K)
Air flow (kg/s)
Exhaust gas temp. (°C)
No. of comp. stages
No. of turbine stages
No. of cooled rows

160
35.6
14.6
1533
435
584
16

4
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Simple gas Turbine Cycle

Brayton (Joule) Cycle
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Simple gas Turbine Cycle
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FIG. 2.1 Simple cycle
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Simple gas Turbine Cycle- Efficiency
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Simple gas Turbine Cycle- Specific Work
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Simple gas Turbine Cycle- Specific Work

W=0 #{
r_..tj"'fr(']’_'l)

—1 r
{1»' W — =/t Since 1"V =T,/Ty=T5/Ta

T, T t=T13/T1
22—t T,=T,
T} T4 T




Heat Exchange Cycle
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FIG. 2.3 Simple cycle with heat-exchange
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Heat Exchange Cycle
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FIG. 2.4 Efficiency—simple cycle with heat-exchange



Reheat Cycle
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Gas Turbine Theory
Cohen, Rogers and Saravanamuttoo
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From 1903 (Wright brothers) until the Early 1940s, all aircraft used the
piston engine combined with propeller as their propulsion system.

Piper PA-28 Cherokee



Piston engine
Different configurations of piston engines

HORIZONTALLY OPPOSED ENGINE RADIAL ENGINE
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Jet Engine History

« 1931: 1st turbojet engine designed 1930
by Sir Frank Whittle

* 1939: The 1stjet aircraft (Heinkel He 178)
was developed in England and Germany

* 1943: The first jet fighter aircratt,
Messerschmitt Me 262 went into service In
the German Luftwaffe.
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Turbojet
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Turbojet Rolls-Royce Olympus




TurboProp

RR- Dart

]

Fokker F_27



RR- Dart



Centrifugal
- Compressor

Reduction = i Power - Compressor

Gearbox Turbines Turbine  Axial Compressors |

Accessory Gearbox

Pratt- Withney Canada PT-6



=4

iifﬁﬂ“h}ﬁ
|
|

o) P o
=
|

LR L AN 3 SN

:'}’_L““ =)

TWIN-SPOOL TURBO-SHAFT (with free-power turbine)



TurboFan




V2500- International Aero Engines



V2500- International Aero Engines



Trent- Rolls Royce



