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1. An air—-conditioning wunit 1s shown below with pressure,
temperature, and relative—humidity data. Assume that changes in

kinetic energy are negligible.

Air + Vapor Mixture Air + Vapor Mixture
P1=105 kPa % AC 7—) P2=100 kPa
T,=30°C T2=15°C
01=80% 02=95%

[
\P Liquid water
15°C

(a) Show that first law of thermodynamics for this unit is given by

Q/ma+ha1+w1h = ha2+w2hv2+(w1—w2)h12 (1571(:':])

vl
(b) Find the heat transfer per kilogram of dry air (Q/m.)
(154)

(Use R,=0.287 kJ/kg’K, Ry=0.461 kJ/kg’K, Cp,=1.0035 kJ/kg°K)

2. Consider four equations relating the properties of P, v, T, and s as

shown below:

du= Tds—pdv
dh = Tds+vdp
df =—pdv—sdT
dg=vdp—sdT

Note that these are exact differentials of the form dz= Mdxz+ Ndy. Find
the four Maxwell relations from these equations. (31E: b@dni o] 4=
sty JAS Hastr L)

(20)

3. Consider the Ammonia refrigeration cycle that operates in ranges
of -4°C and 26°C. Upon isentropic compression, the working fluid



leaves the compressor as saturated vapor and super-cools (GiE#4y) at
18°C.

Condenser ]

Evaporator

(a) Construct T-s and P-h diagrams

(10)
(b) Find the coefficient of performance, B =qow/ We

(20)
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(Note: #AIA S HFeotx]9} A A =34 8. Have a great summer!)



