EXAM #1 — ME 3030 — Section 002 — Thermodynamics — Spring 2024
Prof. J. R. Saylor

NAME: :S 67‘L-L)‘7’,C)’\l

This is a closed book/closed notes exam. Use of a 4-function calculator is permitted. Zero credit will be earned
for this exam if the honors pledge is not signed.

1. (10 points) A heat pump keeps a house at 25°C on a day when the outside temperature

s —b°C. Because the house is not perfectly insulated, heat leaks out of the
house at a rate of 2.3 kW. If the coefficient of performance for the heat pump

is 54% of the coefficient of performance for a perfectly reversible heat pump,
compute the power input for the actual heat pump in Watts 3’(“}
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2. (5 points) Derive an equation for As for an ideal gas with constant specific
heats, using the second Tds equation in the equation sheet.

GHEW: T%«QWJMW
FIND © Lguat on for DA
assyME : Lol gas behowi?'s conrtont (¢, c,)

ANALYSIS ’f_c//,d J/\'-U‘c)]o

#* - dp
%
\S""sz/ C,J = CO’\J'?LOW\,% wWe cen wr‘[éﬁ/ C,> d-’

5/»4(,{ we, Con ASSuré. ao@ﬂ[/a5 be/ta{//o/'.

pv=pT
- K
T b

51455‘11 %M:éfy
4= Cf’ - K %B
Irxflle//‘cdf 7

/’ / JQ&T C/?
oty L ot

ma 7 S5
g &) ,“ L p /

A, -4 ;,,CP/%%/AE




3. (10 points) Ammonia is contained in a piston-cylinder assembly and is initially
at 3 bar and 20°C. A heat transfer of 20.54 kJ to the ammonia occurs at the
cylinder wall where the temperature is 50°C. The ammonia expands and the pressure
drops to 2.5 bar. If the mass of the ammonia is 0.3 kg, what is the maximum
possible work the ammonia can deliver to the environment?
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4. (10 points) Steam enters a turbine at 20 bar and 600°C and exits at 1.5 bar

and 320°C. Compute the isentropic efficiency of this turbine. RAM
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