Example - Piston

€ A piston-cylinder contains 5 kg of air. During a compression process,
100 k3 of heat is removed while 250 kl of work is done on the air.

Find the change in internal energy in kJ/kg.

- G = ~192E7
Splitin Wy = 25067

AV: 42}1'%14/;/

= ~ypo 4T + 2504

Wl = )50 LT
_ AV BB AT
Al = p = T 5 £y Ly




:/Example - Turbine

& Heated air enters a turbine at a flow rate of 5 kg/s. The entering and
leaving conditions are shown below. The heat loss from the turbine is

50 kW. Find the power produced.
Inket Qutlet
Pressure, kPa 1000 100
Temperature, K 800 SO0
Spexcific Internal Energy, kl/kg 137 85
Specific Volume, m¥/kg .23 1.44
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Example - Property Tables

# Fill in the following table for steam (water).

TOC | AWPa | x% | Akikg | ukikg | v mifkg
a | 200 852.45
b} 150 1000
cy | 300,97 800
dy | 200 | soo0
o 300 0.85
| 300 80
a) 1000 | 90
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Example - Processes

& Air at 27 Cis heated to 927 C. Find the change in enthalpy and internal
energy, using constant specific heats (c,=1.0047 kJ/(kg-K), ¢,=0.717
iJ/(kg-K) and the air tables.

7K h, Kixg Y Ki/kg
300 300.19 214,07
1200 127779 933.33
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'Example - Carnot

* A Camot machine operates between a hot reservoir at 200 Cand a
cold reservoir at 20 €. a) When operated at an engine, it receives 1000

k3/kg; find the work output. b) Find the COP when operated as a
refrigerator and a heat pump.
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'Example - Brayton

@ An air standard Brayton cycle has air entering the compressor at 27 C
and 100 kPa. The pressure ratio is 10 and the maximum temperature is
1350 K. Find all state properties and the thermal efficiency. The value
of k for air is 1.4 - 2z
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