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V is proportional to T at constant P
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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.

It’s a 4-process system--- 1 to 2--- Isentropic Process

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

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

T 3

2 to 3---Isobaric process
3 to 4---Isentropic Process
4t ol---Isobaric Process



Process Definition

* |sentropic Process- Entropy is constant, Ideally it is an insulated
System, where heat loss is zero

* |sobaric Process- Process that occurs at constant Pressure



|sentropic Process

Table of isentropic relations for an ideal gas | edit]
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Derived from

PV" = constant,
PV =mR,T,
P =pR.T,

where:

P = pressure,

V' = volume,

~ = ratio of specific heats = C, /C,,

T = temperature,

M. = Mass,

R = gas constant for the specific gas = R/M=
R = universal gas constant,

M = molecular weight of the specific gas,

p = density,




Efficiency of Brayton Cycle

N ? _]_q_i_l_f?:t—f?lwl_fﬁ{ﬁ—ﬂ)_l_TI{TMTI—H
Thermal Efficiency-- Jth 0 s — I Co(Ts — Ty L(T5/ T, — 1)
Q= Heat . ‘ _
h=Enthalpy From the ideal cycle we know that the pressure increase in the compressor equals the
pressure decrease in the turbine, so
2 to 3> Heat Addition, Qh=m*(h3-h2) [
4 to 1-> Heat Loss, Q =m*(h4-h1) Py P
and from the two 1sentropic processes we get the power relations as
H=Cp* Delta T p 7\ k&= p 75\ K/ =D
Cp= Specific Heat at Constant Pressure , kJ/kg.K S (_2) _ 3 _ (_J)
Cv=Specific Heat at Constant volume , kJ/kg.K Py I Py 14
K=Cp/Cv L L L_ Lo L T
' ' —=—= === and —-—1=—=—-—
Find cp of air, 1 kJ/kg.K 7 7T T 7 T,
Is heat costly?
Is heat equivalent to money? The cycle efficiency thus becomes
So don’t you need an efficient system? Ty 1
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Refrigerati

on Cycle-Carnot Cycle

Co-efficient of Performance

J = Ratio of Refrigeration effect to

4

Oinlrin area 1-a-b—4-1

Net Work

TC(Sa - Sh)
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|deal Vapor Compression Cycle




l[deal Vapor Compression Ref. Cycle

Given-
Ref 134a

Warm region T}, =26°C =290 K

* Exa

Mass flow rate 0.08 kg/s

T
““““““ l Determine
26°C Iimfrrz:’;ﬁ of (a) Compressor Power
) (b) Refrigeration Capacity
_ Temperature of
0°C cold region (C) cop

(d) COP of Carnot Cycle
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/ Cold region T- =0°C =273 K \x






