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Abstract

A finite-time thermodynamic modelling and simulation of
irreversible Joule-Braytoncycle has been developed taking into account
the variabilityof specific heats for working fluid due to temperature
variation.

The effect of parameters on the engine was discussed, which is
the internal irreversibility.

A program was developed by using MATLAB software to
perform the necessary calculations ofthermodynamic model.

According to the results obtained, it was found that the results
obtained from the thermodynamic model compared with the results
obtained from experiments are convergent, and may be used in actual

engine designs and applications.
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Symbol
A

F

Cp

Cp,

Pmix
C,
D
U
N
Nc
Nr
Ntn
Ncarnot

NNov

Whet

Qadd

Function
Air-fuel ratio

The constant pressure specific heat
The constant pressure specific heat for air

The constant pressure specific heat for mixture

The constant volume specific heat

The diffusion coefficient

First law efficiency

Second law efficiency

Isentropic efficiency for compressor
Isentropic efficiency for turbine

Thermal efficiency

Carnot cycle efficiency

Novicov efficiency

The flux of electric current

The diffusion flux

Finite heat conductance for source reservoir
Finite heat conductance for sink reservoir
The thermal conductivity

The molecular weight for component i
The mass flow rate of air

The mass flow rate of fuel

Number of moles for air

The net output power

The added heat flow-rate

The gas constant

Unit

kJ/kg.K
kJ/kg.K

kJ/kg.K
kJ/kg.K

m®/s
%
%
%
%
%
%
%
N.m?C
kmol/m?.s
kW/m.K
kW/m.K
kW/m.K
kg/kmol
kgls
kgls
kmol
kW
kW
kJ/kg.K



The universal gas constant
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Specific fuel consumption

Temperature of inlet air

Internal high temperature for source reservoir
Internal low temperature for sink reservoir
Temperature of source thermal reservoir
Temperature of sink thermal reservoir

The mass fraction for component i.

The mole fraction for component i.

kJ/kg.K

kg/kW.hr
K
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