Mass-lifting heat engine

This heat engine cycle below is the Brayton cycle (this is the same as the jet engine cycle). The theoretical

efficiency is
Pc
€theo = 1- (E)

Here, gammais a constant,y =1 + 2, and d = 5 for air at room temperature.

1-1/y

p
Qn

e ]

Qc

h, hs ha

Note that in this cycle the volume has been replaced by the height of the piston h
Here, A is the area of the piston and 1 is the volume of air in the pipes and heat exchange cylinder.

In a calculation of work, we use AW = deV =AX deh; thus, work is the area of the piston, A4, times
the area under the P vs. h graph.

Similarly, in a change in volume such as (V3 —V,) = A X (h; — h;,) the constant V;, goes away.
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To get the efficiency from the experimental data in this lab we use e = TR
H

The work, |[AWy,.:| = A X area within cycle.

The heat input, |AQy|, happens during the isobaric process at higher pressure |AQy| = NCp(T5 — T,) =
%PH(V3 -V, = gPH(h3 — h,) X A. Thus, the experimental efficiency is

area within cycle
Cexp = 7

% Pu(hs = hy)

Compare the two efficiencies!



