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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

Thermodynamics I Section 2  Test#1  Monday 7 June 2008 Time 1 hr 30 min
เลขที่สอบ……… Name …………………..…………………………

Examiner: Assoc.Prof.Sommai Priprem,  PhD. .________________________________________________________
1. Complete the following table for water:  (10 Marks)

	
	Known
	Phase
	Reasons
	Find
	How to get
	Answer
	

	0
	T = 160 oC, 

h = 1,682 kJ/kg
	Mixture
	hf<h<hg
@ 160 oC
	P
	P = Psat @ 160 oC

Table A-5
	617.8 kPa
	0

	1
	P = 950 kPa


	Sat. liquid
	-
	u
	u = uf  @ 950 kPa
Table A-5
	751.95 kJ/kg
	1

	2
	T = 130 oC


	Sat. vapour
	-
	h
	h = hg @ 130 oC

Table A-4
	2,720.5 kJ/kg
	1

	3
	P = 800 kPa

T = 300 oC
	Super-heated Vapor
	T > Tsat 

@ 800 kPa
	h
	Table A-6

At:     P = 800 kPa 

and    T = 300 oC
	3,056.5 kJ/kg
	2

	4
	P = 325 kPa

x = 0.4
	Mixture
	0 < x < 1.0
	T
	Table A-5

T = Tsat  @ 325 kPa
	136.3 oC
	1

	5
	T = 130 oC

u = 2,300 kJ/kg
	Mixture
	uf < u < ug
	x
	Table A-4

u = uf + x ufg
	0.8797
	2

	6
	Continue From 5
	h
	Table A-4

h = hf + x hfg
	2,458.9
	2

	7
	T = 80 oC

P = 500 kPa
	Sub-cooled

liquid
	T < Tsat
	u
	Table A-4

u ~ uf @ 80 oC
	334.9 kJ/kg
	1


2. ถังก๊าซ NGV (Natural Gas for Vehicle) ของรถยนต์ มีปริมาตรบรรจุ 0.5 m3 หากต้องการเติมก๊าซใส่ถังให้ได้ 50 kg ที่อุณหภูมิบรรยากาศ 35 oC ความดันในถังจะเป็นเท่าใด โดยสมมุติให้ NGV ประกอบด้วยก๊าซ Methane (CH4) เท่านั้นและเป็น Ideal Gas
(5 Marks)
[image: image4.bmp]Solution System NGV, Ideal gas
PV = mRT
Table A-1 for CH4 ,  R = 0.5182 kJ/kg K
Consider at full tank equilibrium:
Therefore;
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P = 15,960.6    kPa

or

P =        15.96  MPa


 

ดังนั้นจะต้องใช้ความดันในการอัดเท่ากับ          15.96 MPa           Answer
เลขที่สอบ……… Name …………………..…………………………
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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1





NGV = CH4          m = 5.0 kg               


V = 0.5 m3             T = 35 oC


                     P =?
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System:  Water:  Closed system

 (a)   State 1:  Saturated liquid TTat P

TableA-5 at P = 800 kPa T = 170.43 C
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(b) Determine mass of water; consider st

ate 1: saturated liquid

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

0.1 m
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from      V  = mv                       
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 vapor
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