Compressor isentropic efficiency (page 34):
(TM Minem wh  work, »Q/Lwi/cc[ for QP.
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Turbine isentropic efficiency (page 34):
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Simple gas turbine “cycle” (pages 31-32):

fuel
h t
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‘/Wnet
compressor turbine
W A = Wt - W
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Two different ways of applying a “load” to a gas turbine (pages 31-32):
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Note: 1M,V xn,, = W

net

Producing purely shaft-power or purely a propelling jet represents the two extremes of
how the basic gas turbine can “drive” a load.
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The basic gas turbine “core” can drive various types of “load” (page 31):
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View the different arrangements (shaft-power, jet and bypass) as just a core gas
turbine with an applied “load”. Hence, investigate different designs for the core gas

turbine in terms of work output (W__,) and cycle efficiency (ncycle).

PQSL %S/ / Fmé: ot = /D Z
Define the cycle pressure ratio: = P3/Pampient = Pa/Pambient
Wnet = manTZ |::||-4(1 —r jxnturb (r 1)/ncomp:| (eqn 48)
Ly ) ® ~— Wer =
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= he = 1e il S P egn 48 & 49
T]CYC|e man(T4 _Tg) mf LCV (& d 7’tu/l> ( q )
I’L(,Uff “”Fl’df //LI'KCJ
From earlier: Ny = AKE = %ma(v‘? ~V) (egn 3.7 & 3.8)
" m,LCV m, LCV

Hence ... and my, are almost equivalent. / ij L 7’2’; Sopne ij
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Output power versus cycle pressure ratio given turbine entry temperature (page 36)
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Maximum output power occurs at relatively low pressure ratio.
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Neycle VETSUS cycle pressure ratio given turbine entry temperature (page 36)
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Maximum Neycle OCCUrS at relatively high pressure ratio (and is relatively flat).
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Summary of gas turbine cycle results:

1)

2)

S)

6)

Power output depends strongly on turbine entry temperature. %_ (f‘A-L[ ]L/W)

T

Maximum power output occurs at low pressure ratio (= 12). M ILITARY a;o[)L-CQ‘lIam

Maximum m., .. occurs at high pressure ratio (= 30 - 50). CIVIL “f’/’[»’%ﬁw

Neycle 1S @ strong function of compressor and turbine efficiency.

Trends are the same for both closed and open cycles. 7% / 7ng O Comfpals “é&

At a pressure ratio of about 40 and T,/T, = 5.5, Mg e = 0.47 is reasonable.
bas; i e de . = o 1
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Demo using GASTURB: Variations in power output and Neycle for a gas turbine.
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