EXAM #1 — ME 3030 — Section 001 — Thermodynamics — Spring 2024
Prof. J. R. Saylor

NAME: SOLLT/ON

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) Consider a coal-fired power plant that rejects heat to the environment
at 25° and where the coal burns at a temperature of 622°C. The plant has an efficiency
that is 61% of a perfectly reversible power plant. The plant rejects heat to
the environment at a rate of 485 MW. What is the work in MJ delivered by the
power plant during the course of a year if the plant is operational 48 weeks
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Consider an ideal gas contained in a piston cylinder assembly. The

2. (10 points)
3 to 0.003 m® in an isothermal process at 27°C. Compute

gas expands from 0.001 m
the entropy produced in units of kJ/kg K. Note that In(1/z) = —In(z)
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3. (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.
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4. (5 points) Derive an equation for As for an ideal gas with constant specific
heats, .using the first Tds equation in the equation sheet.
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