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IDEAL MIXING – IDEAL GASES
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Methane is burned with 90% Theoretical Air
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Determine the volumetric analysis of the gaseous products 
of combustion of methane burning with 30 % excess air
After the products of combustion have cooled to 90 F.
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combustion  of  products  in  the  remainsenegy    combustion    theall
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Propane is burned in air at 25 C and 100. kPa.  Combustion is complete. 
Products of combustion are at  at 87 C.  Determine the heat supplied and
in kJ/ kmole  and the adiabatic flame temperature ?
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Adiabatic flame temperature (constant pressure) of common gases/Materials
Fuel Oxidizer Tad (°C) Tad (°F)
Acetylene (C2H2) air 2500 4532
Acetylene (C2H2) Oxygen 3480 6296
Butane (C4H10) air 1970 3578
Cyanogen (C2N2) Oxygen 4525 8177
Dicyanoacetylene
(C4N2)

Oxygen 4990 9010

Ethane (C2H6) air 1955 3551
Hydrogen (H2) air 2210 4010
Hydrogen (H2) Oxygen 3200 5792 [1]

Methane (CH4) air 1950 3542
Natural gas air 1960 3562 [2]

Propane (C3H8) air 1980 3596
Propane (C3H8) Oxygen 2526 4579
MAPP gas
Methylacetylene
(C3H4)

air 2010 3650

MAPP gas
Methylacetylene
(C3H4)

Oxygen 2927 5301

Wood air 1980 3596
Kerosene air 2093 [3] 3801
Light fuel oil air 2104 [3] 3820
Medium fuel oil air 2101 [3] 3815
Heavy fuel oil air 2102 [3] 3817
Bituminous Coal air 2172 [3] 3943
Anthracite air 2180 [3] 3957
Anthracite Oxygen ≈2900 [see 1] ≈5255

Assuming initial atmospheric conditions (1 bar and 20 °C), the following table list the adiabatic flame temperature for various gases under constant 
pressure conditions. The temperatures mentioned here are for a stoichiometric fuel-oxidizer mixture (i.e. equivalence ratio ).
Note this is a theoretical flame temperature produced by a flame that loses no heat (i.e. closest will be the hottest part of a flame) where the combustion 
reaction is quickest. And where complete combustion occurs, so the closest flame temperature to this will be a non-smokey, commonly bluish flame 

1.^ The temperature equal to ≈3200 K corresponds to 50 % of chemical dissociation for CO2 at pressure 1 atm. The latter one stays invariant for adiabatic flame and the 
carbon dioxide constitutes 97 % of total gas output in the case of anthracite burning in oxygen. Higher temperatures will occure for reaction output while it going under 
higher pressure (up to 3800 K and above, see e.g. Jongsup Hong a et
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REVIEW
Chapters 10,11,12,13
All the review notes are 
also given in the original
Chapter notes



16

Vapor Compression Refrigeration Cycle
Open systems, Steady flow
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Vapor Compression Refrigeration Cycle
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q10.49100 kPa,270 K air is compressed with a pressure ratio of 4 in a
regenerated reversed Brayton Cycle.  Air enters the regenerator
at 300 K and leaves at 280 K.  Find: a) the low temperature 
b) work/kg, c) capacity/kg, and d) COP.
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Adiabatic Saturation
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Methane is burned with 90% Theoretical Air
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OPEN CYCLE ANALYSIS TOOL KIT
1.  Properties

Ideal Gas
Gas Tables
Fluid Properties- steam, refrigerant tables

2.  Processes
3.  Energy Balances (First Law)
4.  Component Performance

Turbine Efficiency
Compressor Efficiency
Heat Exchanger Effectiveness
Approach Temperature

5.  Cycle Performance
Cycle Efficiency
Carnot Efficiency 
Cycle COP
Carnot COP
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v
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p
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v
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T
Tln css

TTcdTch                   
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-Table Liquid Compressed    
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-TableSuperheat     
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m
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φ

φφ   x,φxφφ        

eTemperatur of functions as  Ps,h,u,       v,
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1.  PROPERTIES
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2.PROCESSES

142 pg                                                    
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158 pg            valvesprocess, tling     throt
0,Q and with W systemsOpen 

hhmQ             Q,HH    
350 pg                        heaters water feed   
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3. ENERGY BALANCES
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4. COMPONENT PERFORMANCE
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5.  CYCLE PERFORMANCE
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