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185 231 Thermodynamics I     


1st Semester Academic year 2010    Section1   
Test 1  Saturday 26 July 2010   Time 10:00 – 11:30  Examiner:Assoc.Prof.Sommai Priprem, Ph.D.
No..… ID…..………Name………..……………………………ผู้ตรวจ…………….…….
----------------------------------------------------------------------------------------------------------
1. A rigid vessel contains 4 kg of refrigerant-134a at 500 kPa and 30 oC. Determine the volume of the vessel and the total internal energy. (5 marks)
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Solution

System:  Water:  Closed system

 (a)   State 1:  Saturated liquid TTat P

TableA-5 at P = 800 kPa T = 170.43 C

Therefore: the initial temperature,  T =

  170.43 C                 Answer
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(b) Determine mass of water; consider st

ate 1: saturated liquid

VV

from    m =  = 

vv

Table A-5 at P = 800 kPa; v0.001115 m

0.1 m

therefore,        m  89.69 kg        

0.001115 m
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                The mass of water, m = 8

9.69 kg                         Answer

       

(c) Determine mass of water; consider st

ate 2

from      V  = mv                       

      

State 2:    PkPa 

=
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 and  T50C 

             T>T (170.43 C)  Superheated

 vapor

  from  tableA-6 at  P = kPa  and  T50C:

  

                v = 0.3544 m

         V  = (89.69 kg)(0.3544 m)    = 

 31.7854  m
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                 The final volume, V=   

31.7854  m                     Answer
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System:  Water:  Closed system

(a)  there are liquid and vapor in the t

ank, 

then the phase of the water is saturated

 liquid -vapor mixture

Known:   T =  220 C  then    P = P at  T

=220 C 

Table A

Q

  The pressure inside the tank is 2.318 

MPa  Answer

o

satsat

vap

ffg

-4 at T=220 C;  P =  2.318 MPa

      

(b) the quality, x can be determine from

 the relation

m

            x=      or         v =  v+ x

v

m
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e A-4 at T=220 C;

v= 0.001190 m/kg and  v=0.08619m/kg

11

Known:  V= 1.8m and  V= V= x1.8m =   0.6

 m

33

determine mass of liquid and mass of vap

or:

VV

0.6 m

     m===

vv0.0
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vapvap

vap

3

vapg

vap

=504.2kg

01190 m/kg

VV

(1.8 -0.6) m

     m====13.9kg

vv0.08619 m/kg

total mass of water in the tank, m =(504

.2+13.9)kg=518.1kg

m

13.9kg

x=== 0.026829    or   2.68%     

m518.1kg

3

        The quality of steam is 2.68%   

 Answer

kg

             the density of the mixture 

is 287.83  Answer

m

33

(c) determine the density, 

ρ

m518.1kgkg

         

ρ =  =  = 287.83 

V1.8m m


เพิ่มเติม (แทรกก่อนหา u)

Table A-16 ,   
v  = 0.04416 m3/kg

V = mv 

    = (4kg)( 0.04416 m3/kg )

    =  0.17664 m3
The volume of the vessel is   0.17664 m3   Answer
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2. A 1.8 m3 rigid tank contains water at 220 oC. One-third of the volume is in the liquid phase and the rest is 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.  (10 marks)
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method 2:  x=

v

V1.8m 

the specific volume, v = ==0.003474m/kg

m518.1kg

v=v-v=(0.08619-0.001190)m/kg=0.085m/kg

v -v

(0.003474-0.001190 )m/kg

 x===0.0268=2.68%answer

v0.085m/kg


[image: image4.png]Schematic Diagram

i

Py!2= Const

P =100 kPa
T1=20°C
Vi=0.3 m’





[image: image5.jpg]i B ' R-134a

Qustemiz  R-134a in a rigid vessel

ot - e 25y
hﬁ‘ﬁa U =i WA P=500k&
Tole A-15 b at 65WPa  Teap=18aec | 772

B AT W Qu&)@rk&aﬁl’vﬁfcr‘ U="7?

[+]
Toble A—16 of bsMPa, W= 24820 k3/kq

U = mWw
(kg (26820 K/kg)

Totald nbomal Ewgu U = qan.g kI Aanswoer





[image: image6.png]Process Diagram





[image: image7.jpg]Thermodynamics 1~ Mid=Term Examinetion
DL s sasrsmemagmasmy Name .. Setution .

A piston-cylinder device initially contains air at 100 kPa 20°C, and 0.3 m®. The
air is now slowly compressed according to the relation Pv'? = constant until the volume
is 0.05 m’. Assume air as an ideal gas with constant specific heat at 300 K.

(a) Draw schematic diagrams, of all state points. (1 mark)
(b) Show the process on a P-v diagram. (1 mark)
(c) Determine mass of the air. (1 mark)
(d) Find the final pressure and temperature. (2 mark)
(e) Calculate the work done on the air. (2 mark)
(f) Determine the heat transferred during the process. (3 mark)
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3.  A piston-cylinder device contains 0.1 m3 of saturated liquid water at 800 kPa.  Heat is transferred at constant pressure until the temperature reaches 350oC. 

(a) What is the initial temperature of the water?

(b) Determine the mass of the water.

(c) Calculate the final volume.

(d) Show the process on a T-v diagram with respect to saturation line.
(10 Marks) 
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Solution

System:  Water:  Closed system

 (a)   State 1:  Saturated liquid TTat P

TableA-5 at P = 800 kPa T = 170.43 C

Therefore: the initial temperature,  T =

  170.43 C                 Answer
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(b) Determine mass of water; consider st

ate 1: saturated liquid

VV

from    m =  = 

vv

Table A-5 at P = 800 kPa; v0.001115 m

0.1 m

therefore,        m  89.69 kg        

0.001115 m

  

=
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                The mass of water, m = 8

9.69 kg                         Answer

       

(c) Determine mass of water; consider st

ate 2

from      V  = mv                       

      

State 2:    PkPa 

=
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 and  T50C 

             T>T (170.43 C)  Superheated

 vapor

  from  tableA-6 at  P = kPa  and  T50C:

  

                v = 0.3544 m

         V  = (89.69 kg)(0.3544 m)    = 

 31.7854  m

=
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                 The final volume, V=   

31.7854  m                     Answer
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method 2:  x=

v

V1.8m 

the specific volume, v = ==0.003474m/kg

m518.1kg

v=v-v=(0.08619-0.001190)m/kg=0.085m/kg

v -v

(0.003474-0.001190 )m/kg

 x===0.0268=2.68%answer

v0.085m/kg
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System:  Water:  Closed system

(a)  there are liquid and vapor in the t

ank, 

then the phase of the water is saturated

 liquid -vapor mixture

Known:   T =  220 C  then    P = P at  T

=220 C 

Table A

Q

  The pressure inside the tank is 2.318 

MPa  Answer

o

satsat

vap

ffg

-4 at T=220 C;  P =  2.318 MPa

      

(b) the quality, x can be determine from

 the relation

m

            x=      or         v =  v+ x

v

m
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e A-4 at T=220 C;

v= 0.001190 m/kg and  v=0.08619m/kg
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Known:  V= 1.8m and  V= V= x1.8m =   0.6

 m

33

determine mass of liquid and mass of vap

or:

VV

0.6 m

     m===

vv0.0
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vap

=504.2kg

01190 m/kg

VV

(1.8 -0.6) m

     m====13.9kg

vv0.08619 m/kg

total mass of water in the tank, m =(504

.2+13.9)kg=518.1kg

m

13.9kg

x=== 0.026829    or   2.68%     

m518.1kg

3

        The quality of steam is 2.68%   

 Answer

kg

             the density of the mixture 

is 287.83  Answer

m

33

(c) determine the density, 

ρ

m518.1kgkg

         

ρ =  =  = 287.83 

V1.8m m

4. A piston-cylinder device initially contains air at 100 kPa, 20°C, and 0.3 m3. The air is now slowly compressed according to the relation Pv1.2 = constant until the volume is 0.05 m3. Assume air as an ideal gas. 

(a) Draw schematic diagrams. 
(b) Show the process on a P-v diagram. 
(c) Determine mass of the air. 
(d) Find the final pressure and temperature. 
(10 marks)


System: Air (ideal gas), Closed system
Analysis:    
      PV = mRT



P1 v11.2 = P2 v21.2 
Solution


       คะแนน


รูป                  1


System     1


หา u          2


U             1








(a)Schematic dia.   1 


(b)Process dia.       1


- System/Analysis  1     


(c) หา mass             2


(d) P2             3


     T2             1


สะอาดเรียบร้อย     1
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Process





350 oC
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P = Const
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P1 = 800 kPa





Vliq = 0.1 m3
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-Schematic dia.    1 


(d)Process dia.     1


-System/Analysis  1     


(a) T1            1


(b) mass        2


(c)V2             3


-สะอาดเรียบร้อย  1








Water


Vtank =1.8 m3


T   = 220 oC

















Vliq = 1/3VTank
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-Schematic dia.    1 


-System          1     


(a) P1            1


(b) x               4


(c)Density      2


-สะอาดเรียบร้อย   1
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