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Example 1

Initially, the piston cylinder contains air with a pressure of 150 kPa and a temperature of
27 ° C. The position of the piston is given by the stops as shown in the figure and the closed
volume is 400 l. The weight of the piston is such that the air pressure to move it upwards
must reach a value of 350 kPa. The air is heated so that its volume increases twice. Calculate
the final temperature T3 (K) and the work done with air W13. The assumption is that the air
behaves like an ideal gas. p (kPa)
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𝑑𝑤 = 𝑝 ∙ 𝑑𝑣
𝑊13 = ∆𝑉 ∙ 𝑝



Example 2

We supply heat weighing 105 kJ to the air weighing 4 kg, which raises the temperature from
20 ° C to 55 ° C. How much expansion work (W12) must the air do?

m = 4 kg 
t1 = 20 °C 

t2 = 55 °C

Qp =

105 kJ

𝑑𝑄 = dU + dW
𝑑𝑄 = 𝑚 ∙ 𝑐𝑣 ∙ 𝑑𝑇 + p. dV
𝑑𝑄 = 𝑚 ∙ 𝑐𝑝 ∙ 𝑑𝑇 + dp. V

𝑐𝑣 =
𝑐𝑝

𝜅
𝑑𝑈 = 𝑚 ∙ 𝑐𝑣 ∙ 𝑑𝑇



Example 3

The ideal heat cycle works between temperatures t1 = 20 ° C and t2 = 520 ° C. Heat
qp = 66 kJ / kg is supplied to the circuit and heat qo = 24.7 kJ / kg is removed from the
circuit. What is the maximum efficiency of this cycle?



Example 4

The general heat cycle operates between temperatures t1 = 450 ° C and t2 = 100 ° C and
entropies s1 = 1.56 kJ / kgK and s2 = 6.82 kJ / kgK (see figure). What is the efficiency of the cycle
if the increase in entropy due to losses is ∆s = 1.59 kJ / kgK and what is the efficiency of the
equivalent Carnot cycle?

∆s = 1.59 kJ/kgK
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