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- For variable specific heat CP:

- Air – standard Brayton cycle:

- Assuming the turbine operates adiabatically & with negligible effect of 

kinetic & potential energy, The work developed per unit mass:

     wT= h3-h4 .....................................................(1)

- With the same assumption, the work of the

     compressor per unit mass is:

      wC = h2- h1 …………………………………….(2)

- The heat added to the cycle per unit mass is:

      qin = h3-h2 ………………………………………(3)

- the heat rejected per unit mass:

      qout = h4 – h1 …………………………………..(4)
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- The thermal efficiency of the cycle:

- 𝜂𝑡ℎ =
𝑤𝑇−𝑤𝐶

𝑞𝑖𝑛
=

ℎ3 − ℎ4 −(ℎ2− ℎ1)

ℎ3 − ℎ2
  ………………(5)

For ideal Brayton cycle, the following

 relations are applied for the isentropic

 process 1→ 2, 3 → 4:

Pr2

Pr1
=

P2

P1
 ….........................................................(6)

Pr4

Pr3
=

P4

P3
 ............................................................(7)
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Example:

Air entering the compressor for an ideal Brayton cycle @ 100kPa, 300k 

with volumetric flow rate of 5 m3/s. The compressor pressure ratio rp is 

10. The turbine inlet temp is 1400 K, Determine :

- The ηth of cycle.

- The back work ratio.

- The net power developed in kW.

Sol.

a. State 1@ 300 K

From air tables at 300 K, 

h1 = 300.19 kJ/kg, Pr1 = 1.386

State 2@ P = 1 Mpa

For isentropic compression:

 Pr2 = Pr1 (
𝑝2

𝑝1
)  ⟹  𝑝𝑟2 = 1.386 ∗ 10

Pr2 = 13.86

By interpolation, h2 = 579.86 kJ/kg
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State 3 @ 1400 K

h3 = 1515.42 kJ/kg, Pr3 = 450.5

State 4 @ 1 bar

𝑃𝑟4

𝑃𝑟3
=

𝑃4

𝑃3
 = 0.1*450.5 = 45.05

By interpolation:

h4 = 808.5 kJ/kg

Thermal efficiency:

ηth = 
𝑤𝑛𝑒𝑡

𝑞𝑎𝑑𝑑
=

𝑤𝑇 − 𝑤𝐶

𝑞𝑎𝑑𝑑
=

(ℎ3−ℎ4) −(ℎ2− ℎ1)

ℎ3− ℎ2
 = 0.457 (45.7%)

b. BWR=
𝑤𝐶

𝑤𝑇
 = 0.396 (39.6%)
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c. The net power developed:

P = ṁ (wnet )

ṁ = 
𝐴 𝑈

𝜐

𝜐1 =
𝑅 𝑇1

𝑃1
 

ṁ =
𝐴𝑉 𝑃1

𝑅𝑇1
=

5∗105

287∗300
 = 5.807 kg/s 

Ẇ𝑐𝑦𝑐𝑙𝑒 = P = 5.807 [(h3 – h4) – (h2 – h1)]

 2481 kW
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