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b)	 Draw the approximate path for the process of heating the milk in th~ steamer on the P-T 
diagram below showing the starting state and the final state. Assume that the liquid is 
always in equilibrium with the vapour above its surface (Ignore the presence of air in 
the milk steamer). 
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c)	 If the milk is assumed to behave about the same as pure water using the P-T diagram 
(3)

above estimate the maximum partial pressure of steam that could possibly develop in 
the steamer at 60°C based on the P-T diagram? (Again ignore the presence of air in the 
steamer.) 
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2. Write the letter label from the P-V phase diagram below beside the correct description in the 
table. 

Description Letter 

Critical Point C 
Saturated Liquid Line A 
Saturated Vapour Line F 
Vapour Liquid Region E. 

Isotherm showing vapour-liquid transition G 
Isotherm showing ideal-gas behaviour 

, 'p 
Liquid Region 'b 

(7)
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3 G· .. Iven the Ideal gas law PV=RT d h t .,an e basIc equations 

dW = -PdV, dQ + dW = CvdT and Cp = Cv+ R 

Show the step by step derivation of 

clW =- Petv 
~ r~L 

d.V = cJ,.(!f) 

dW = -RdT+RT 
dP 

P 

~ +0 eUW\~e...-
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4. An ideal air standard diesel cycle consists of the following 4 steps: 

Step 1: Isobaric expansion
 
Step 2: Adiabatic expansion
 
Step 3: Constant volume cooling
 
Step 4: Adiabatic compression
 

PA= 2000 kPa VA= 0.8314 Llmol TA =? zoO\.<....
 
PB=PA VB = ? ~ L IN\O \ TB= 962.2 K
 
Pc = ? eOo \cPo.. Vc = 7.697 Llmol Tc=? 1't1 I<.
 
Po = ? ee,? I&'a.. Vo=Vc To=? Bz.I K- . . . ()

l . It:J't:o.. 
Assume air is ideal and that gamma y = 1.4 UsE. ~:: e·314 - MO\ K.(Note there are Parts Cal, Cb) and Cc) to this problem) 
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(6)a.) Calculate the missing conditions using ideal gas law equations: TA,'VB, Pc, Tc, Po, To 

_ (2.0t)O') (0, e~''4:l - - 6,3\L.\ 

? _ 2 00 ~A Ip;,= 9"Z,2. k-
6-. ("b-t\J \ 6 - D . 

_ ~TI3 C,f3:"~~1o':':2.1 k- MO,-I 
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b.) Calculate the heat Q, the work W as well as ~u and ~H for each step	 (14) 

5 TE? , (A -") K) r so b&--rlc.. 
&, =~ c.T 7 .0 =- - PA\( ) AU= C"b.T) 

8M. ~.:	 C~ =tC'l'
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c.) Calculate Qcyc, Wcyc, ~Ucyc and ~Hcyc for the cycle 

AU ~c- = 0 l b ~~~-h-

b~D<-= 0 L' ~ 

~f~~--·-~~ 

o 8 .. 4~ 
~ ' 

s'fd7 \ 
( k.::rI rYI. 0 I') 

22·16 

ZJ 
( 'c.."'S I ~.£"") 

0 

, 

3 
Ck..J/~-'-." - . . -.­

-1""3'b~ 

('rt:.'S 

z ... 

2" 
.~..--. 

~ .. 

-

~ 

vJ -b-~4 -'flb\ 0-_._- -, .... 

-1"3"b~ 
-- ----: .. ,.- ............. ,.~-

-1'1·11 

60 I~.. 84 
.­

-4-6 \ 
-. - ----.--... ....,.,.---.-..... 

-fo·4~br-t z?-\l8 
._J., __..... , 

..... _.. ­
4~ -f!J,~ 

q~ ::;;:o'~ _=o(:o-»-dff) 
4-s -O~_!Ol II ) 

Pg90flO 


