Calculating the Efficiency of a Heat Engine

Purpose: 1. To gain experience at doing efficiency calculations
2. To gain experience at using an electronic spreadsheet

Equipment:  Windows based computer with Excel software installed
Introduction:  The efficiency, e, of a heat engine operating over a closed cycle is defined to be
e = W/Qy

where W is the net work done per cycle and Qy represents the heat input per cycle.
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Procedure: 1. Using the PV diagram shown find the efficiency of a heat engine operating over the
rectangular cycle shown in the PV diagram. In your derivation you can treat the gas as
monatomic and ideal. Your result should be in terms of the constants k and C (see the
diagram). Carefully, show all steps in your work.

2. Using the example provided, set up a spreadsheet that does the calculations for efficiency as a
function of the constant C. Set up a special cell that allows the user of your spreadsheet to
choose the value for k.

3. On your spreadsheet, create a graph of efficiency vs C to show the dependence of e on C
(called the compression ratio).



Sample Spreadsheet

Thermodynamic efficiency for a heat engine using a rectangular PV cycle
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