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Sheet 3:Chapter 3
3-26) Complete the table for H,O:

T,°C |p kPa |h,kl/kg v, m’/kg | Phase description |x
50 4.16
200 Saturated vapor
250 400
110 600

Solution

a) T; =50°c, v; =4.16 m3/kg.
From Table A-4, Saturated water,
Temperature table

vy = 0.0001012 m*/kg, v, = 12.026 m¥/kg, A - 209.34 KJ/kg, h, -
2591.3 kJ/kg,



AS v, (=0.0001012 m¥kg) < v; (= 4.16 m/kg)< v, (=
12.026 m3/kg).

Hence, State 1 is saturated Liquid-vapor
mixture.

P1= Psat @ T =50°C =12.352 kPa.

x;=@r=-v) (v, -v) =(4.16 -0.0001012)/( 12.026 -
0.0001012)= 0.3459

hy = h+x; (b, = hy) =209.34 +0.3459 (2591.3 - 209.34) =
1033.26 KJ/kg.

b) p, = 200 kPa, State 2 is saturated vapor. Hence, x, = 1.
T,= T, @p =200 kPa=120.21°C. (from Table A-5)

V2 = v, @ p = 200 kPa = 0.88578 m’/kg. (from Table
A-5)

h; = h, @ p =200 kPa = 2706.3 ki/kg. (from Table A-
5)

¢) T; = 250°C, p; = 400 kPa.
From Table A-5, Saturated water, Pressure
table, T, @ p = 400 kPa = 143.61°C.
As T3 (= 400 °C)> T, @ p = 400 kPa = 143.61°C,
Hence, State 3 is superheated steam.
From Table A-6, for superheated steam,

For T3 = 250°C, P3 = 400 kPa (0.4 MPa), V3 =
0.59520 m’/kg, b3 = 2964.5 kJ/kg.

d) T, = 110°C, p, = 600 kPa.



From Table A-5, Saturated water, Pressure
table, T,,; @ p = 600 kPa = 158.83°C.

As T4 (= 110°C)< T, @ p = 600 kPa = 158.83°C,
Hence, State 4 is compressed (subcooled)
liquid.

As there is no data for compressed liquid
water for p = 600 kPa (= 0.6 MPa) in Table
A-7. Hence, by utilizing the approximation:

vy= v @ T =110 °C = 0.001052 m’/kg. (from Table
A-4)
hy= hf @T =110 °C = 461.42 kl/kg. (from Table A-

4)

Point | T,°C |p, kPa |h,kl/kg |v, m’/kg |Phase description |x

1 50 12.352 1 1033.26 |4.16 Saturated Liquid- | 0.3459
vapor mixture

2 120.21 | 200 2706.3 |0.88578 |Saturated vapor |1.0

3 250 400 2964.5 |0.5952 Superheated steam | -

4 110 600 461.42 10.001052 | Compressed -
(Subcooled liquid)




T Pac=12.352 kPa
State 1

0.0001012 m’/kg 12.026 m’/kg

State 2

p =200 kPa

2

T,=T,,=120.21°C

V= V=V, =

S

0.0007499 m’/kg 0.88578 m’/kg



State3 T

p = 400 kPa

T;5= 250°C

e e

VvV =

T,..= 143.61 °C
0.5952 m’/kg

<

Vf: Vg=

0.001084 m*/kg 0.46242 m*/kg

State 4 T

T,..= 158.83 °C
T=110°C {--—4

<
'-‘
<V



3-30) Complete the table for H,O:

T, °C | p, kPa | h,kJ/kg | v, m3/kg X Phase description
200 0.7

140 1800
950 0.0

80 500
800 3162.2

Solution

a) p; = 200kPa, x = 0.7.
From Table A-5, Saturated water, Pressure
table
T,= T, @p =200kPa=120.21°C.

v = 0.001061 m’/kg, v, = 0.88578 m’/kg, hy = 504.71 kJ/kg, h, =
2706.3 kl/kg,

Aso<x; (=0.7)< 1.
Hence, State 1 is saturated Liquid-vapor
mixture.

vi=vr+x; (v -v)=0.001061 + 0.7 (0.88578 - 0.001061) = 0.62
m'/kg.

hy = he+x; (hy - hy) = 504.71 +0.7 (2706.3 - 504.71) = 2045.8 kl/kg.

b) T, = 140°C, h, = 1800 kJ/kg.




From Table A-4, Saturated water, Temperature
table,

vy = 0.001080 m’/kg, v, = 0.50850 m’/kg, A= 589.16 k]/kg, A, -
2733.5 kJ/kg,

As hy (=589.16 kl/kg ) < h, (=1800 ki/kg )< h, (=
2733.5 kJ/kg ).

Hence, State 2 is saturated Liquid-vapor
mixture.
P2 = Psat @ T = 140 °C = 361.53 kPa. (from Table A-
4)

x2= (ha- h)/(hy - hy) = (1800- 589.16)/ 2733.5 -589.16) = 0.565

Vs = v+ X3 (v - v) = 0.001080 + 0.565 (0.50850 - 0.001080) =
0.288 m’/kg.

¢) x3=0,p;=950kPa.
As x3 =0, hence, State 3 is saturated liquid.

From Table A-5, Saturated water, Pressure
table,

Is5= T,; @p =950 kPa=177.66 °C.
v; = vy =0.001124 m/kg, h; = he= 752.74 kJ kg,

d) T,=80°C, p,=500kPa.
From Table A-5, Saturated water, Pressure table,
T, @ p =500 kPa=151.83°C.
As Ty (= 80 °C) < Ty @ p = 500 kPa = 151.83°C, Hence,
State 4 is compressed (subcooled) liquid.



As there is no data for compressed liquid water for p = 500
kPa (= 0.5 MPa) in Table A-7. Hence, by utilizing the
approximation:

ve= v, @ T =80 °C = 0.001029 m’/kg. (from Table
A-4)
hy= h;@T =80 °C =461.42 kl/kg. (from Table A-4)

P; = 800kPa, hs = 3162.2 kl/kg.

From Table A-5, Saturated water, Pressure table, hy @ p =
500 kPa = 720.87 kl/kg, h, @ p = 500 kPa = 2770.8 kJ/kg, Tsu
@ p =800 kPa = 170.41°C.

As hs (= 3162.2 kJ/kg) > h, @ p = 500 kPa = 2770.8 kl/kg,
Hence, State 5 is superheated steam.

From Table A-6, for superheated steam,

For ps; = 800 kPa =0.8 MPa, h; = 3162.2 kl/kg, Ts = 350 °C,
vs = 0.35442 m’/kg.

Point| T, °C |p, kPa | h,kJ/kg | v, m’/kg |Phase description |x

| 120.21 (200 |2045.8 |0.62 Saturated Liquid- | ()]
vapor mixture

2 140 |361.53|1800 |0.288 Saturated Liquid- | 0.565
vapor mixture

3 177.66 | 9§50 |752.74 |0.001124 | Saturated liquid 0.0

4 S0 500 |461.42 |0.001029| Compressed liquid | -

5 350 800 |3162.2|0.35442 | Superheated steam | -




T
State 1 p =200 kPa

T=120.21 °C

e e

0.001061 m’/kg 0.88578 m’/kg

State 2
p =361.53 kPa

T=140°C

e e

V=

0.288 m’/kg

<

Ve = Ve=

0.001080 m’/kg 0.50850 m’/kg



T

State 3
p =950 kPa

T=177.66°C

e e

I
I
|
I
I
1

V=Vr=

<

0.001124 m’/kg



State 4

7=80 °C

State 5

T

p =500 kpa

T,,=151.83°C

<
'-‘
<V

T5= 350°C

o — — —

7. = 170.41°C v =

' 0.35442 m'/kg

|
|
|
|
|
I

<

Vf = Vg=

0.001115 m*/kg 0.24035 m’/kg



3-31) Complete the following table for refrigerant-
134a:

Point| T, °C | p, kPa | u, kl/kg | v, m’/kg x Phase description

| -8 320
2 30 0.015
3 180 Saturated vapor

4 80 600

Solution

For refrigerant-134a:

State 1.T = -8 °C, p = 320 kPa , From Table A-12 (Saturated

refrigerant—134a -Pressure table),
Forp=320kPa, T,,,=2.46 °C,
As T< T, , Hence, State 1 is compressed (subcooled) liquid,

Hence, conditions are nearly the same as those at Saturated liquid

corresponding to 7= -8 °C.
Hence, From Table A-11, corresponding to 7'= -8°C

v = v =0.0007571 m*/kg & u = up=41.03 kl/kg



p =320 kPa

e e

T..0= 2.46 °C

T=28 }b-—-

-
Vy v

State 2: T = 30 °C, v = 0.015 m3/kg, From Table A-11 Saturated

refrigerant-134a -Temperature table)

For T = 30 °C, p,, - 770.64 kPa, vy = 0.0008421 m’/kg, v, =
0.026622 m*/kg , ur-92.93 kJ/kg, u, = 246.14 kJ/ke.

As vr (= 0.0008421 m'kgy <v (- 0.015 m’/kg) < v, (- 0.026622
m’/kg)

Hence, state 2 is saturated liquid-vapor mixture

v—vf

X =
Vg = Vr

Hence,

0.015 — 0.0008421
X =
0.026622 — 0.0008421




Hence, x = 0.5492,
U= U+ x(v (U - ) =9293kJ/kg +0.5492 (246.14 -92.93) k] /kg-
177.07 k] kg

D= 770.64 kPa

7=30°C

v=0.015 mkg

o — — — — —

<Y

Vf: Vg =

0.0008421 m’/kg 0.026622 m’/kg

State 3: p = 180 kPa, Satureated vapor, x = 1;

From Table A-12 (Saturated refrigerant—134a —Pressure table),

Forp- 180kPa, T- T,,,- -12.73°C, v= v, = 0.11041 m’kg , u -
u, = 222.99 kJ/kg.



p =180 kPa

e e

T-T,=-12.73 °C|

o — — — — —

V=V, =
0.11041 m’/kg

State 4: 7= 80 °C, p = 600 kPa,

From Table A-12 (Saturated refrigerant—134a —Pressure table),

Zaratp = 600 kPa (=21 55 OC),

As T (= 80 °Cy > Ty o p - co0 12 (=21.55 °Cy, hence state 4 is

superheated vapor.
Hence, From Table A-13, Superheated refrigerant-134a

For p = 600 kPa (=0.6 MPa), T = 80 °C | v = 0.044710 m’/kg & u
= 292.73 kJ/kg

<



e e

T..=2155 °C

p =600 kPa

V=

L 0.044710
. m'/kg

Vf:

0.0008199 m*/kg

Vg=

-
1%

0.034295 m*/kg

Point| T, °C | p, kPa | u, kJ/kg | v, m/kg x Phase description
1 -8 320 41.03 | 0.0007571 - Compressed
liguid
2 30 | 770.64| 177.07 0.015 | 0.5492 | Saturated liquid-
vapor mixture
3 | -1273] 180 | 22299 | 0.11041 1.0 | Saturated vapor
4 80 600 | 292.73 | 0.044710 - Superheated vapor




3-32: Complete the table for refrigerant—134a:

T,°C| p,kPa| u,kl/kg| v, m3/kg Phase description| x
20 95
-12 Saturated liquid
400 300
8 600
Solution

For refrigerant-134a:
T=20"°C, u=95KkJ/kg, From Table A-11,
For T'= 20 °C, p,,,=572.07 kPa, u,= 78.86 kJ/kg, u, = 241.02 kJ/kg,

vy =0.0008161 m’/kg, v, = 0.035969 m’/kg,

As ur <u< u, , Hence, State is saturated liquid-vapor mixture,

u—u 95 — 78.86
x = = = 0.09953
u, —us 24102 — 78.86

Hence,




v —0.0008161

0.09953 =
0.035969 — 0.0008161

Hence,v = 0.004315 m’/kg,

T D= 572.07 kPa

V=

' 0.004315 m*/kg

Vf=

<
o

Il

<

0.0008161 m’/kg 0.035969 m’/kg

b)
T=-12 °C, saturated liquid, From Table A-11,

For T'- -12 °C, py,, - 185.37 kPa, u - us - 3578 kKJ/kg, v = vy =
0.0007499 m’/kg& x = 0.



c)

p= 400kPa , u=300 kJ/kg, From Table A-12 Data for p - 400 kPa;

Hence,

Poc= 18537 kPa

V:Vf:

0.0007499 m’/kg

p,kPa |T,°C |v,m/kg |u, kl/kg
400 80 0.068747 |294.53
T % 300
90 0.071023 | 303.32

S



T—80 300 —294.53
90 — 80  303.32 — 294.53

Hence, 7= 86.22 °C

v— 0.068747 300 —294.53
0.071023 — 0.068747  303.32 — 294.53

v=0.07016 m?/kg,

From Table A-12,
For p = 400 kPa, T, -8.91°C, T, - 185.37 kPa, v, = 0.0007907
m’/kg& v,= 0.051201 m’/kg.



p = 400 kPa

T= 86.22°C

e e

7,,=891 °C
V=

. 0.07016 m’/kg

-

Vp= Vo= 1%

0.0007907 m*/kg 0.0512012 m*/kg

d)
p=600kPa, From Table A-12,
For p-600kPa, 7,,,-21.55°C.

As T (= 8 °Cy < Tt p - 600 kra (=21.55 °C), hence state is sucbcooled

(compressed) liquid.

Hence, conditions are nearly the same as those at Saturated liquid

corresponding to 7= 8 °C.
Hence, From Table A-11, corresponding to 7'= 8°C

v = v;=0.0007887 m’/kg & u = u; = 62.39 kl/kg



p =400 kPa

e e

T.,=2155°C

|
T=8°C f--- :
|
|
l >
V; v
T, °C p, kPa u, ki/kg | v, m’/kg Phase description X
20 572.07 |95 0.004315 Saturated liquid-vapor | 0.09953
mixture
-12 185.37 |35.78 0.0007499 | Saturated liquid 0
8622 | 400 300 0.07016 Superheated vapor
8 600 62.39 0.0007887 | Sucbcooled
(compressed) liquid

3-34: Complete the table for H,O:

T, °C p, kPa | h,kl/kg |v, m3/kg X Phase description

140 0.05

550 Saturated liquid

125 750

500 0.140




Solution
a) T =140°C, v =0.05 m’/kg.
From Table A-4, Saturated water,
Temperature table, p,.... - 1.0-c(-361.53 kPa
For T = 140°C.

vy = 0.001080 m’/kg, v, = 0.50850 m’/kg, hy = 589.16 kI/kg, h, =
2733.5 k/kg,
AS v, (=0.001080 m’/kg) < v (=0.05 m’/kg)< v,(=0.50850
m’/kg).
Hence, State 1 is saturated Liquid-vapor
mixture.

x; =( vy - vI( v - v) = (0.05 - 0.001080) / (0.50850 - 0.001080) =
0.0964.

h; = hy+x; ( hy - h) = 589.16 +0.0964 (2733.5 - 589.16) = 795.87
kl/kg.
b) P, = 550 kPa, Saturated liquid.

From Table A-5, Saturated water, Pressure

table, T, @ p = 550 kPa = 155.46°C.
v =v,=0.001097 m’/kg, h = A= 655.77 k] /kg.

¢) 1'3=125°C,p;="750KkPa.
From Table A-5, Saturated water, Pressure table,

T, @p =750 kPa=167.75°C.

As T; (= 125 °C) < Ty @ p = 750 kPa = 167.75°C, Hence,
State 4 is compressed (subcooled) liquid.



As there is no data for compressed liquid water for p = 750
kPa (= 0.75 MPa) in Table A-7. Hence, by utilizing the
approximation:

v;= v, @ T =125 °C = 0.001065 m’/kg. (from Table

A-4)

h;= h;@ T =125 °C = 525.07 kJ/kg. (from Table A-4)
d) T,=500°C,v,=0.140 m’/kg.

From Table A-6, Superheated steam, T = 500 °C , v4 = 0.140
m’/kg , hy=3462.8 kJ/kg , ps = 2.5 MPa.

v, m/kg

T, °C p, kPa | h, kl/kg X Phase description
140 361.53 795.87 0.05 0.0964 | Saturated liquid-
vapor mixture
155.46 550 655.77 | 0.001097 | 0.0 | Saturated liquid
125 750 525.07 10.001065 - Compressed
(Subcooled) liquid
500 2500 3462.8 0.140 - Superheated
steam




A
State 1
p =361.53kPa
T=140 °C
|
|
| 0.05 m’
| .05 m’/kg
|
Vf = Vg =
0.001080 m’/kg 0.50850 m’/kg
T
State 2

p =550 kPa

T=155.46°C

e e

v =v,=0.001097 m’/kg

<

<



State 3
p =750 kPa

T.,.=167.75°C
T=125°C |-

<
'-‘
<0

v=0.001065 m’/kg

State4d T

p =2.5MPa

T,= 500°C

e e




3-35) Complete the following table for H,O

T, °C | p, kPa |u, kl/kg v, m3/kg X Phase description
400 1450
220 Saturated vapor
190 | 2500
4000 3040

Solution

a) p =400 kPa, u = 1450 kJ /kg.
From Table A-5, Saturated water,
Teperature table, 7.....,_ .r-143.61°C).
v = 0.001084 m’/kg, v, = 0.46242 m’/kg, u; = 604.22 kI/kg, u, =
2553.1 kl/kg,
AS u (=604.22 ki/kg) < U (=1450 kI /kg)< uy(=2553.1
KJ/kg)s
Hence, State 1 is saturated Liquid-vapor
mixture.

x; =(uy - udl( ug - up) = (1450- 604.22) / (2553.1 - 604.22) = 0.44.
vi = v 4x; (v - v) = 0.001084 +0.44 (0.46242 - 0.001084) = 0.2013
m'/kg.

b) T, = 220°C, Saturated vapor.

From Table A-4, Saturated water,

Tempererature table, p,,, @ T = 220 °C = 2319.6
kPa.
v = v,=0.078405 m’/kg, u = u~2602.3 kJ/kg,




c) T; =190 C, p; = 2500 kPa.
From Table A-5, Saturated water, Pressure table,

T, @p = 2500 kPa =223.95 °C.

As T; (=190 °C) < T, @ p = 2500 kPa = 223.95 °C, Hence,

State 3 is compressed (subcooled) liquid.
As there is no data for compressed liquid water for p =

2500 kPa (= 2.5 MPa) in Table A-7. Hence, by utilizing the
approximation:
v3= v;@T =190 °C = 0.001141 m’/kg. (from Table
A-4)
u; = u; @ T =190 °C = 806.00 kJ/kg. (from Table A-4)

d) p,=4000 kPa, u, = 3040 kJ/kg.

From Table A-5, Saturated water, Pressure table,
ur=1082.4 kJ/kg, u, = 2601.7 kJ/kg,
As uy = 3040 kJ/kg > u, = 2601.7 kJ/kg, hence state 4 is superheated
vapor.

From Table A-6, Superheated water,
P, =4000 kPa (4.0 MPa),

T,°C v, m/kg u , kI/kg
450 0.08004 3011.0
T4 V4 3040
500 0.08644 3100.3
Hence, (T+450)/(500-450)=(3040-3011.0)/(3100.3-

3011.0)




1e., Ty=466.24 °C

Similarly,  (v,-0.08004)/(  0.08644-0.08004)=(3040-
3011.0)/( 3100.3- 3011.0)

ie., vy4=0.082118 m’/kg

T,°C |p kPa |u,kl/kg v, m’ /kg X Phase description

143.61 400 1450 0.2013 0.44 | Saturated liquid-
vapor mixture

220 |2319.6 |2602.3 0.078405 1.0 Saturated vapor
190 2500 | 806.00 0.001141 - compressed
(subcooled) liquid
466.24 | 4000 3040 0.082118 - Superheated

vapor




A
State 1
p = 400 kPa
T=143.61°C
|
I
| v =
I 0.2013 m’/kg
I 1
Vr = Veg=
0.001084 m’/kg 0.46242 m’/kg
T
State 2

p =2319.6kPa

Vs v =v, = 0.078405 m’/kg

<

<



State 3

7=190 °C

v=0.001065 mkg ¥y

State 4

T

p =2500 kPa

T5,,=223.95 °C

S

p =4000 kPa
T,= 466.24 °C

________________________ 4

e e

vi=

' 0.082118 m¥/kg

<



336 A 1.B-m’ rigid tank contains steam at 220°C. One-
third of the volume 15 1n the hguid phase and the rest 15 in the
vapor form. Determine (a) the pressure of the steam, (b) the
quality of the saturated mixture. and (c) the density of the
mixture.

FIGURE P3-36

Solution A rigid tank contains steam at a specified state. The pressure, quality. and density of steam are to
be determined.
Properties At 220°C y-=0.001190 m’/kg and v, = 0.08609 m’/kg (Table A-4).

Analysis (a) Two phases coexist in equilibrium. thus we have a saturated liquid-vapor mixture. If the
pressure of the steam is the saturation pressure at the given temperature. then the pressure in the tank must
be the saturation pressure at the specified temperature,

FP= TS&[@QQUOC = 2320 kPa

() The total mass and the quality are determined as Steang
v 1/3%(1.8 m>) 1.8m
Mme=—"=—7T—"""_=5042kg o

770, 0.001190 m/ke 220°C

V,  2/3x(1.8m?)

. = s——=1394kg
v, 0.08609 m /kg

m; =mg+m, =5042+13.94=518.1kg

oM _13.94 1 0069

my 5181
(¢) The density is determined from
3
v=v;+x(v, —v;)=0.001190+(0.0269)(0.08609) = 0.003474 m" /kg
1 1

p:_

- -287.8kg/m®
v 0.003474



337 A piston—cylinder device contains 0.85 kg of refrigerant-
134a at —10°C. The piston that 1s free to move has a mass of
12 kg and a diameter of 25 cm. The local atmospheric pres-
sure is 88 kPa. Now, heat is transferred to refrigerant-134a

o

FIGURE P3-37

Solution A piston-cylinder device contains R-134a at a specified state. Heat is transferred to R-134a. The
final pressure, the volume change of the cylinder. and the enthalpy change are to be determined.

Analysis (a) The final pressure is equal to the initial pressure. which is determined from

A

m s 1./
28 _gorpa, (12k0)081ms) (1N

= 2 — |=90.4 kPa
D~ /4 x(0.25m)" /4 | 1000kgm/s~

P=R =P+

(b) The specific volume and enthalpy of R-134a at the initial state of 90.4 kPa and —10°C and at the final
state of 90.4 kPa and 15°C are (from EES)

v =0.2302 m’/kg Iy =247.76 kI/kg | |
vy =0.2544 m’/kg 7 =268.16 kl/kg
The initial and the final volumes and the volume change are
V4 =mv; =(0.85kg)(0.2302 m3fkg) =0.1957m" R-134a ¥ 0
V, =mv, =(0.85kg)(0.2544 m’> kg) = 0.2162 m? 0.85kg

-10°C

AV =02162-0.1957 =0.0205 m®
(c) The total enthalpy change is determined from
AH =m(hy —hy)=(0.85kg)(268.16 — 247.76) kI/kg =17.4 kd/kg




3-77 The pressure gage on a 2.5-m* oxygen tank reads 500
kPa. Determine the amount of oxygen in the tank if the tem-
perature 1s 28°C and the atmospheric pressure is 97 kPa.

V=25m"’
T=128C

FIGURE P3-T77

Solution The pressure and temperature of oxygen gas in a storage tank are given. The mass of oxygen in
the tank is to be determined.
Assumption At specified conditions. oxygen behaves as an ideal gas.

Properties The gas constant of oxygen is R = 0.2598 kPa.m’/kg.K (Table A-1).
Analysis The absolute pressure of O; is Em=200kPa

P =Py + Py = 500 + 97 = 597 kPa j

Treating O, as an ideal gas, the mass of O, in tank is determined to be o 225 o
(597 kPa)(2.5 m>) T=28°C

=19.08 kg

m=

RT ~ (0.2598 kPa-m’/kg -K)(28+273)K

380 A 1-m’ tank containing air at 25°C and 500 kPa is
connected through a valve to another tank containing 5 kg of
air at 35°C and 200 kPa. Now the valve is opened, and the
entire system 1s allowed to reach thermal equlibrium with
the surroundings, which are at 20°C. Determine the volume
of the second tank and the final equilibrium pressure of air.
Answers: 2.21 m?, 284.]1 kPa



Solution Two rigid tanks connected by a valve to each other contain air at specified conditions. The volume
of the second tank and the final equilibrium pressure when the valve is opened are to be determined.

Assumptions At specified conditions. air behaves as an ideal gas.

Properties The gas constant of air is R = 0.287 kPa.m’/kg K (Table A-1).

Analysis Let’s call the first and the second tanks A and B. Treating air as an ideal gas. the volume of the

second tank and the mass of air in the first tank are determined to be

v, = l mRT; W _ (5kg)(0.287 kPa -m’/kg-K)(308 K) _ gt
R ), 200 kPa
5 .
m, = [ P‘—V] = (500 kp?(l Om) =5.846 kg
|RT, ), (0287 kPa-m’/kg-K)(298 K)
A B
Thus.
3 Air i
V=V,+V3=1.0+221=321m vorm . M:gkg
m=m+mg =5.846+5.0 =10.846 kg T=25C Q T=35C
. P =500 kPa P =200 kPa
Then the final equilibrium pressure becomes
7287 kPa - m/ke - K)(293 K
P = mRT) _ (10.846 kg)(0.287 kPa-m”/kg - K)(293 K) — 284.1 kPa

- v 321m’



