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557 A cylinder having a piston restrained by a lincar
spring (of spring constant 15 kN/m) contains 0.5
kg of saturated vapor water at 120°C, as shown in
Fig. P5.57. Heat is transferred to the water, causing
the piston to rise. If the piston cross-sectional area
is 0.05 m? and the pressure varies linearly with vol-
ume until a final pressure of 500 kPa is reached,
find the final temperature in the cylinder and the
‘teat transfer for the process.

FIGURE P$.57

5.58 A rigid tank is divided into two rooms, both con-
taining water, by a membrane, as shown in Fig.
P5.58. Room A is at 200 kPa, v = 0.5 m'/kg, ¥, =
1 m’, and room B contains 3.5 kg at 0.5 MPa,
400°C. The membrane now ruptures and heat
transfer takes place so the water comes to a uni-

form state at 100°C. Find the heat transfer during
the process. FIGURE P5.58

559 A 10-m-high open cylinder, with A.; = 0.1 m?,
contains 20°C water above and 2 kg of 20°C water
below a 198.5-kg thin insulated floating piston, as
shown in Fig. P5.59. Assume standard g, Pg. Now
heat is added to the water below the piston so that
it expands, pushing the piston up, causing the
waler on top to spill over the edge. This process
continues until the piston reaches the top of the L
cylinder. Find the final state of the water below - FIGURE P5.59
the piston (T, P, v} and the heat added during the
process.

5.62 Two tanks, each with a volume of | m’, arc con-
nected by a valve and line, as shown in Fig. P5S.62.
Tank 4 is filled with R-134a at 20°C with a quality
of 15%. Tank B is evacuated. The valve is opened
and saturated vapor flows from A into B until the A B
pressures become equal. The process occurs slowly
enough that all temperatures stay at 20°C during
the process. Find the total heat transfer to the

R-134a during the process. FIGURE P5.62

5.95 An insulated cylinder is divided into two parts of .,
1 m* each by an initially locked piston, as shown
in Fig. P5.95. Side 4 has air at 200 kPa, 300 K, i
and side B has air at 1.0 MPa, 1000 K. The piston A B
is now unlocked so that it is free to move, and it
conducts heat so that the air comes to a uniform 9
temperature Ty = T;. Find the mass in both 4 and A
B and the final Tand P. FIGURE P5.95
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5.127 Consider the systern shown 10 F1g. P>.127. lank
A has a volume of 100 L and contains saturated
vapor R-134a at 30°C. When the valve is cracked
open, R-13da flows slowly into cylinder B. The Tank 15'
piston requires a pressure of 200 kPa in cylinder A
B to raise it. The process ends when the pressure
in tank A has fallen to 200 kPa. During this T TH
process heat is exchanged with the surroundings
such that the R-134a always remains at 30°C. Cal-
culate the heat transfer for the process. Vﬁe

FIGURE P5.127
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