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BRAYTON CYCLE • Gas Turbine on Brayton Cycle

• Air Standard Cycle

• Open cycle– Jet Engine is an 
Example

• Closed Cycle

• P-V: Pressure-Volume Cycle

• T-S: Temperature-Entropy

• S= dQ/T, J/kg.K

Consider Air as a system fluid→ Air  Standard Cycle

Why is it called Gas turbine→ Because gas is a combustible media
It can be Natural Gas or Gasoline or Jet Fuel.

PV/T=constant<-- Ideal Gas Law
P is proportional to T, at constant V
V is proportional to T at constant P

S=Constant means the process is isentropic
P= Constant means Isobaric

It’s a 4-process system--- 1 to 2--- Isentropic Process
2 to 3---Isobaric process
3 to 4---Isentropic Process
4 t o1---Isobaric Process



Process Definition

• Isentropic Process- Entropy is constant, Ideally it is an insulated 
System, where heat loss is zero

• Isobaric Process- Process that occurs at constant Pressure



Isentropic Process

Value of gamma=1.4 for ideal gas



Efficiency of Brayton Cycle
Thermal Efficiency--

Is heat costly?
Is heat equivalent to money?
So don’t you need an efficient system?

2 to 3→ Heat Addition, Qh=m*(h3-h2)
4 to 1→ Heat Loss, QL=m*(h4-h1)

Q= Heat
h=Enthalpy

H= Cp* Delta T
Cp= Specific Heat at Constant Pressure , kJ/kg.K
Cv=Specific Heat at Constant volume , kJ/kg.K

Find cp of air , 1 kJ/kg.K

K=Cp/Cv











Refrigeration Cycle-Carnot Cycle

Carnot Vapor Refrigeration Cycle

Co-efficient of Performance
= Ratio of Refrigeration effect to Net Work



Ideal Vapor Compression Cycle



Ideal Vapor Compression Ref. Cycle

• Example
Given-
Ref 134a

Mass flow rate 0.08 kg/s

Determine
(a) Compressor Power
(b) Refrigeration Capacity
(c) COP
(d) COP of Carnot Cycle



Solution


