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example

A regenerative gas turbine with intercooling & reheat operates at steady- 

state. Air enters the compressor at 100 kPa, 300 K with a mass flow rate 

of 5.807
𝑘𝑔

𝑠
. The pressure ratio across the two stage compressor is 10. 

The pressure ratio across the two stage turbine is also 10. The 

intercooler & reheater each operates at 

300 kPa. At the inlets to the turbine stages,

the temp is 1400 K. The temp at the inlet to

the second compressor stage is 300 K. The

isentropic efficiency of each compressor

& turbine stage is 80%. The regenerator

effeteness is 80%. Determine:

a. The thermal efficiency of the cycle.

b. BWR

c. The net power developed in kW. 
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From tables, by interpolation

Sol.

State 1,3 @300 K

h1 = h3 = 300.19 kJ/kg

Pr1 = Pr3 = 1.386

State 2s @ 300 kPa
𝑃𝑟2𝑠

𝑃𝑟1
=

𝑃2

𝑃1
=

300

100
Pr2s = 1.386*3= 4.158

From tables, by interpolation:

h2s = 411.25 kJ/kg

ηC = 
ℎ2𝑠 − ℎ1

ℎ2 − ℎ1
 = 0.8

∴ h2 = 439.01 kJ/kg

State 4s @ 1000 kPa
𝑃𝑟4𝑠

𝑃𝑟3
=

𝑃4

𝑃3
=

1000

300
Pr4s = 4.62

3

power plant, by :Prof. Dr. Adil Alkumait

example



From tables, by interpolation

From tables by interpolation

From tables, by interpolation:

h4s = 423.79 kJ/kg 

𝜂𝐶 =
ℎ4𝑠 − ℎ3

ℎ4 − ℎ3
 = 0.8

∴ h4 = 454.69 kJ/kg

State 6,8 @1400 K

h6 = h8 = 1515.42 kJ/kg

Pr6 = Pr8 = 450.5

State 7 @ 300 kPa
𝑃𝑟7𝑠

𝑃𝑟6
=

𝑃7

𝑃6
=

300

1000
Pr7s = 135.15

From tables by interpolation:

h7s = 1095.86 kJ/kg

𝜂𝑇 =
ℎ6 − ℎ7

ℎ6 − ℎ7𝑠
 = 0.8

∴ h7 = 1179.77 kJ/kg
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From tables by interpolation:

State 9s @ 100 kPa
𝑃𝑟8

𝑃𝑟9𝑠
=

𝑃8

𝑃9
=

300

100
Pr9s = 150.16

From tables by interpolation:

h9s = 1127.61 kJ/kg

𝜂𝑇 =
ℎ8 − ℎ9

ℎ8 − ℎ9𝑠
 = 0.8

h9 = 1205.17 kJ/kg

State 5:

𝜀𝑟𝑒𝑔 = 
ℎ5 − ℎ4

ℎ9 − ℎ4
= 0.8

h5 = 1055.07 kJ/kg

- 𝜂𝑡ℎ =
ℎ6 − ℎ7 + ℎ8 − ℎ9 −[ ℎ2 − ℎ1 +(ℎ4 − ℎ3)]

[(ℎ6 − ℎ5)+(ℎ8 − ℎ7)]
 = 44.3%

- B.W.R = 
𝑊𝑐

𝑊𝑇
 = 0.454

- P = ṁ wnet = 2046 kW
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