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ES 3053 EXAM I September 30, 2019

Open Books and Notes

A frictionless piston and cylinder arrangement initially contains V,=2500 cm® of pure, saturated liquid R-134a at
P,=400 kPa. Use the R-134a tables in the back of your book for part I below.

20 points total

A. 5 points
How many kg (kilograms) of R-134a does the piston and cylinder arrangement contain?

B. 5 points
What is the temperature in °C?

B. 10 points
What are the total enthalpy (H,) and internal energy (U,) of the R-134a in kJ?

The piston and cylinder arrangement is then heated reversibly on a hot plate holding the temperature constant, unt11
only saturated vapor exists. Use the R-134a tables for part II below.

II.

55 points total

A. 10 points
What is the total volume (V,) of the R-134a in cm??

B. 10 points
What are the total enthalpy (H,) and internal energy (U,) of the R-134a in kJ?

C. 30 points
For the process [-11, what are AU, AH, Q, and W (all in kJ)?

D. 5 points
Why doesn’t AH=|C dT and AU=[C dT for the process [=1I?

The piston is then locked in place so that the volume is constant at V=V,. The piston and cylinder arrangement is
then returned to the hot plate and heating is continued until T, = 80°C.

I1L.

25 points total

A. 10 points
Estimate the pressure using the ideal gas law for P-V-T behavior of the R-134a vapor.

B. 15 points
Find the pressure using the R-134a table.

R =83.14 (cm’ - bar)/(gmole - K) = 0.008314 (m*® - kPa)/(gmole - K) = 0.08314 (L - bar)/(gmole - K)
MW of R-134a is 102.03 g/gmole
Or you can use the value on a per kg basis in your book on pg 883.
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Show your work. Your exam paper must include this work to get credit for any part.
Transfer the following answers from your pages of calculations and turn in with your calculations:

L

IL

II.

20 points total

A. 5 points:
B. 5 points
B. 10 points:

55 points total

A. 10 points:

B. 10 points:

C. 30 points:

D. 5 points:
Answer:

25 points total

A. 10 points:

B. 15 points:

mass of R-134a

AU
AH

Q

w

_ 3./t2c

kg
g7/ oC

202. 15 kJ
20/. /5 kJ
0./6&/32
503 3% kJ
743 52 _w
S¥2 25 W
0£.Z 3 kJ
b66.20 kJ
L3 85 KJ

Why doesn’t AH=[C,dT and AU=|CdT for the process I->II?
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kPa (idea gas law)

kPa (R-134a table)



Ve 2580 2innis = O, oozy m?

v/ ,&}_w._l_@j@_gﬁ)_;_:fd.ﬁ_;bva;L]iz_ﬁm%

[ = D.0025 3 g
= & /62 ko]
0.000 7¢//,,’%& . AT )

7 7 5 B e
B lsl o) AR e SN e
e i

L e L e

/ i -A~_Wé____S_l___é(,_A_;y/Q;._xwz_Lé}A7 = 75 /)7 il

i A

/ H, = 6392430 x 5/654s Zaz./rézi/

BIl A v, (s v@9okh) = 0.05/2d mP

_________ B U, (sckVanbte) = 235/0b5 ks x 31424 =793, 524
4 - P e Ly ?_.____%{‘Eé’_wg@xz.zg/‘;iz”'g&ggjé:f-m

C. [ AU=7755245 - 2ol.isd5 = 572,200 |

———

Scthee  Cood P/ r‘eg—cﬂ‘/éz(,: AH :TQ = 406,13 /(3—\

—
W= F A,\L(mﬁ.ﬁ)2.,...,,6(@1;&1@/AJ,IB-~0,OOZS”)217.3M e

L/'_w:;45.&’5/27,.;‘_-,&,&:63.&7&’131 e

Tk | e RS s G s el D e I
|



il d L mv& K
| Pl G = N
o 0§/Zéé%x e //a

/aw

[P = 5%/ IG 1

//J{A pen by e
)+
P= 0 0847 F—*(X‘wmﬁ L
. =L = D@l e
O (’)\5(/20/4 I‘};é)' —1?73 o
‘ v . v o
7’”3 i /Mﬁ :@F‘kf/m

f.Jf




