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Wednesday, 10 November 2010
11:44 AM

Carnot Efficiency = Ideal Efficiency
Carnot efficiency:
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where
Th = the hot temperature (Kelvin) that the heat flows
FROM

T. = the cold temperature (Kelvin) that the heat flows TO

Pasted from <http://www.mdme.info/MEMmods/MEM23041A/thermo/heat engines. html>

Work Output = Heat Supplied - Heat Rejected
W=Q;-Qr

So efficiency
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Pasted from <http://www.mdme.info/MEMmods/MEM23041A/thermo/heat engines. html>
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Relationship Internal-energy
Process between p, V, T | Work (W) change (U, — U,) | Heat (Q)
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Tuesday, 9 November 2010
6:49 PM

Q3: Stirling
Tc=23+273=296 K
Th=698 +273 =971
Carnot Efficiency (ideal) = 1-Tc/Th
=1-296/971=0.6952
=69.52%
Area of mirror=Pi * RA2=Pi*d*2 /4
=3.1416* 1172 /4 =95.0334 m?2
Heat rate = Area * Sunlight
=95.0334 *526 =49,987.5684 W
=49.988 kW
Theoretical Power = 69.52% * 49.988 =34.7517 kW

Q6:

Fuel per second, find Heat per second, x25% = power out
Fuel =38.1MJ/kg

4.3 kg/hr

Eff = 25%

Power?

Dot for 1 second!

Mass for 1 sec = 4.3/3.6=1.1944 grams
Q=meE

Where

Q = latent heat (J)

m = mass (kg)

E = energy content of the substance (J/kg)

Pasted from
<http://www.mdme.info/MEMmods/MEM23041A/thermo/thermo_energy.htm|>

Q=1.1944*107(-3) * 38.1*10/6 = 45,506.64
= 45.506 kW

Pout=Q * eff
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=45.506 * 25%=11.3765 kW

Q7 (b) Heat lost =Q in - Work
=45.506 -11.3765=34.1295kW
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Heat Engines 3: Otto Cycle
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Q8: Otto Cycle (See Example 6.4 on p137-138)

_ 1

W

Y

Where V1/V2 is the compression ratio

¥

= cp/cy = adiabatic index (typically 1.4 for air)

Pasted from <http://www. mdme. info/MEMmods/MEM23041A/thermo/heat _engines. html >
Compressionratio=7.6:1

So V1/V2 = compression ratio = 7.6
P1=97.8kPa
T1=50C=50+273.15=323.15 K

Qin =969 kJ/kg of air
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pumping loop

Adiabatic compression: 1 to 2. (No heat flow)
See p113for important table!

Pasted from <http://www.mdme. info/MEMmods/MEM23041A/thermo/gases. html >
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Relationship Internal-energy
Process between p, V, T | Work (W) change (U, — U,) | Heat (Q)
constant p = constant ,D{Vg o V‘I} mcv{TE - rt) mcpETE - T1:]
pressure V. V
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Pasted from <http://www. mdme. info/MEMmods/MEM23041A/thermo/gases. html>

¥

= cp/cy = adiabatic index (typically 1.4 for air)
cp/cv=1.005/0.718=1.3997

T2/T1=(V1/V2)A (1.4-1)
T2/T1=7.6"0.4=2.2507
T2 =323.15*2.2507=727.3137 K

Q9 (b) Constant Volume heating...(combustion)
EASY-ISH!
Q=mc(T3-T2)

Q =969 kJ/kg of air

Q/mc=T3-T2
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T3=T2+ Q/mc
T3=727.3137+969/(1*0.718)=2,076.896 K

Q10: Adiabatic Expansion:

T4 /T3 =(V1/V2) " (1.4-1)
Compressionratio=7.6:1
Expansionratio=7.6"-1=0.1316
T4/T3=0.1316"10.4=0.4443
T4=2,076.896 *0.4443=922.7649 K

Q11:Indicated Work?
Work Output = Heat Supplied - Heat Rejected

W=Q;-Qr

Heat lost from 4to 1...

Constant Volume cooling...(exhaust at BDC)
Q=mc(T1-T4)
Q=1%0.718*(323.15-922.7649)=-430.5235 kJ
W=Qs-Qr

SoW =969 -430.5235=538.4765kJ/kg

Ql12: Eff=W/Qin
Eff = 538.4765/969 = 0.5557
=55.56%
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