ME 40 Thermodynamics

Fall 2019 Midterm 1 Name:

(50 pts.) A 10-meter high, insulated cylinder, cross-sectional area 0.1 -
P=1atm. |

1.
Fn', has a massless piston near the bottom which contains air at 300 K,
in a volume of 0.3 m’. The air is heated so that the piston moves up,
side until the piston reaches the top of the
Water 20

spilling water over the

cylinder.
a. Write the energy equation for the process. (you may assume
b. :::::ﬁ:::f:: liir'll‘i;i;_el_‘_‘rg;sses of water and air, and pressure of A 300}10'3 ad
c. ;lirr;d the final pressure and temperature of air when all the

water has been pushed out.
d. Find the total heat transfer to the,air when all the water has

been pushed out.
Show the process on a PV diagram.

e.
y using your PV diagram and 2

Hint: Try simplifying the work calculation b,
geometric analysis.



2. (50 pts.) The steam engine shown has a boiler tank with a Wd initially
contains . wajed_liquid\with a very smal t of air at 100 kPa. Heat is now added

C%mﬂ‘; and the pressure regulator does not open before the boiler sure reac
which it keeps constant. The saturated vapor enters the turbine at 700 kPa and is
er is turned off when
cntcal

discharged to the atmosphere as saturated vapor at 100 kPa. The burn
no more liquid is present in the boiler. soid + iquid
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..

.r®
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a. Find the total turbi
i, rbine work and the total heat transfer to the boiler for this

b. Diagram the process on the figure above.




