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      The initial temperature and pressure of
 air inan ideal  Cold Otto cycle having a
compression ratio of10,  is 60 F and 14.7 psia
respectively.  Heat isadded in the constant
 volume process at a rateof 800 BTU/lbm.
 Consider air to be an idea gas.

Calculate: a)  The change in internal
                        energy per pound of air
                       during the compression process.
                  b)  The maximum temperature and
                         pressure of the cycle
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A  265 cubic in V8 gasoline engine
runs at 4600 rpm.  Compression work
is 1200 ft-lb, expansion work is 
1500 ft-lb and heat input is 1.27 BTU
per piston per cycle. The atmosphere
is 14.7 psia and 70 F. The air fuel
ratio is 20:1.  The heating value of
gasoline is 18,900 BTU/lb.  Find 

a) indicated HP  b) thermal efficiency
c) gasoline consumption per hr
d) specific fuel consumption.
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7-21

What is the thermal efficiency
of a COLD air standard diesel 

cycle operating on 14.7 psia air 
at 75 F? The temperature of the 
air before and after heat addition  
are 750 F and 2900 F respectively.
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Stirling and Erickson Cycles
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Simple Brayton, Gas Turbine,  Cycle
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Figure 9.4  Air Standard Brayton Cycle
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Brayton Cycle with Real Compression and Expansion
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7-23

In an air COLD standard gas
turbine, 60 F and 14.7 psia air is 

compressed through a pressure 
ratio of  10.  Air enters at 1540 F
and expands to14.7 psia.  If the 

isentropic efficiency of the 
compressor and turbine are 83%
and 93% respectively.What is the
thermal efficiency of the cycle?
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3
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In an air standard gas
turbine, 60 F and 14.7 psia air is 

compressed through a pressure 
ratio of 10.  Air enters at 1540 F
and expands to 14.7 psia.  If the 

isentropic efficiency of the 
compressor and turbine are 83%
and 93% respectively.What is the
thermal efficiency of the cycle?
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    A gas turbine cycle operates with 2 stages of inter-cooled compression, a regenerator, and two stages of 
expansion with reheat between them.  Air enters the compressor at 100 kpa, 300 K at a volume flow of 5 
cubic meters/ sec.  The turbine and compressor stages have an equal pressure ratio, isentropic efficiencies 
of 80 % and the overall cycle pressure ratio is 8.  The regenerator effectiveness is 80%. Turbine inlet 
temperature is 1400 K.  Determine: 
     a) the cycle efficiency. 

1

2

3

4

7

8

95
10T

s      588.05                     100                   10
 1218.9                   283                     9

73 1144.     159.3      283    1105.9     8s
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73 1144.     159.3      283    1105.9     7s

1515.42   450.50     800      1400       6
   1061.2                   800                     5
  430.34                  283                     4

404.31      3.920    283    403.29     3s
300.19     1.386    100         300        3

   430.34                  283                     2
404.31      3.920    283    403.29     2s
300.19     1.386    100         300        1
h        )(p       p             TPt       r

inQ inQ

outQ

outQ
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Compare compression over
a pressure ratio of 4 from
14.7 psia, 530 R with
compression in two 
stages of equal pressure 
ratio intercooled
to 510 R.  The
efficieny of
all stages 
is 80%

stage
single2
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INTEGRAL GEAR
CENTRIFUGAL COMPRESSOR
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Intercooled Supercharger

TurbochargerSupercharger
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Turbocharger
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with a Turbocharger
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ProCharger Supercharger
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TurboCharger

Compressed
Air to Engine

Engine
Exhaust

Air Inlet


