
Question #81608, Engineering / Mechanical Engineering 

A single stage reciprocating compressor takes 1 m3 of air per minutes at 1.013 bar and 15 C and delivers it at 7 

bar. Assuming that the law of compression is pV1.35=constant, and that clearance is negligible. Calculate the 

indicated power (kW) 

Solution 

𝑚 =
𝑝1𝑉1

𝑅𝑇1
=

(1.013 ∙ 105)(1)

(0.287)(288)
= 1.226

𝑘𝑔

𝑚𝑖𝑛
 

𝑇2 = 𝑇1 (
𝑝2

𝑝1
)

𝑛−1
𝑛

= 288 (
7

1.013
)

1.35−1
1.35

= 425.2 𝐾 

The indicated power: 

𝐼𝑃 =
𝑛 − 1

𝑛
𝑚𝑅(𝑇2 − 𝑇1) =

1.35 − 1

1.35
(1.226)(0.287)(425.2 − 288) = 254

𝑘𝐽

𝑚𝑖𝑛
=

254

60
𝑘𝑊 = 4.23 𝑘𝑊. 

Answer: 𝟒. 𝟐𝟑 𝒌𝑾. 
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