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QUESTION 1 
 
1.1 P2 =  

 
     =   
 
     =  288,44 kPa 

  
 
 
 
  (3) 

 
1.2 V1 = Ve1/N = 0,4 x 60/550 = 0,04364 m3 

 
m = P1V1 = 104x 0,04364  = 0,05416 kg 
RT1       0,287x292 
 
V2, = mRT2, = 0,05416 x 0,287 x292 = 0,01574 m3 
P2288,44 

  
 
 
 
 
 
  (6) 

 
1.3 L2 = D2 

 
Vs2, =  V2, =  π( D2)2.D2 

                         4 
 
0, 01574  = π (D2)3.  
                         4 
 
∴ L2 = D2 = 271,63 mm 

  
 
 
 
 
 
 
 
  (4) 

 
1.4 

 

	

  
 
 
 
 
 
 
  (4) 
 
 
 
 
 
 
 
  (7) 
[20] 
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QUESTION 2 
 
2.1 At  44,8 °C   : h1  =  188 kJ/kg 

At  93,5 °C   : h2  =  392 kJ/kg 
At  1 500 kPa    &    350 °C   :h4  =  3 148 kJ/kg 
 

 

  
 
 
 
 
 
 
 
 
  (3) 

 
2.2 

 

  
 
 
 
 
  (2) 

 
2.3 

 

  
 
 
 
 
  (2) 

 
2.4 At 1 500 kPa:     hf = 845 kJ/kg and hfg = 1 945 kJ/kg 

 

 

 

  
 
 
 
 
 
 
 
 
 
 
  (3) 

 
2.5 

 

  
 
 
 
 
  (3) 
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2.6 

 
  

 
 
  (2) 

 
2.7 

 

Qin (kJ /kg)                   Qout  (kJ /kg) 
 

% 

QFUEL = 32 000 
 
 

QECON = 1 836 
QEVAP= 19 831,5 
QSUPER                                            = 4 972,5 
QFLUGAS                                                                = 3 109,92 
Unaccounted                                  = 2 250,08 

5,74 
61,97 
15,54 
9,72 
7,03 

 
32 000                                                           32 000 100 

  
 
 
 
 
 
 
 
 
  (5) 
[20] 

 
 
QUESTION 3 
 
3.1  

ɣ = Cp/Cv = 1/0,712 = 1,4 
 

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 

 
3.2 
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QUESTION 4 
 

4.1 
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4.2 
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4.3 

 

  
 
 
 
 
  (2) 
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QUESTION 5 
 
5.1 

 

  
 
 
 
 
 
  (4) 

 
5.2 
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5.3 
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5.7 

 

  
 
 
 
 
  (2) 
[20] 

 
 
QUESTION 6 
 
 
6.1    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (10) 
 
6.2 6.2.1 U = 3 x 36,5 = 110 m/s    (2) 
 
 6.2.2 P = m.u.CwT = 1 x 110 (660,65 + 233,6) =98,37 kW    (3) 
 
 6.2.3 

 

 

  (3) 
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 6.2.4 Faxial = m[(Cfi1 – Cfe1) + (Cfi2 – Cfe2)  

 
          = 1[(5,41 - 5) +(1,9 – 1,7) 
 
          =  22,27 N 

  
 
 
 
  (2) 
[20] 

 
 
QUESTION 7 
 
 
7.1       Ideal C.O.P       =            P(kPa)             3                       2 
                                                                                                            
                                     =  
 
                                     =                            5               4       1   6 
 
                                      =  7,216 
  
                Actual C.O.P = ηx C.O.P                   51,6    110,2     h1  462,8 479 h(kJ/kg)  h(kJ/kg) 
 
 = 0, 9023 x 7,216   
 
 = 6,511    (3) 
 
7.2 C.O.P =  

C.O.P = (h2 – h1) = h1 –h4 

 
 6,511 = (479-h1) = h1 -110, 2  
 
    3118,769 + 110, 2 = h1 + 6,511h1 
 
h1      =  
 
        = 429,9 kJ/kg 
 
  h1   = h5+ x1(h4 –h5) 
 
x1=      =     =      = 0,92 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
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7.3 Vs =   =   x 1, 2 D 

 
     =   =  
 
     = 0,002 m3/s 
 
Vs =   = 0, 014 m3/s 
 
Ve = Vs x vol   = 0,014 x 0, 9 = 0, 0126 m3/s 

  
 
 
 
 
 
 
 
 
 
  (5) 

 
7.4   V1= x1.Vg1 = 0, 92 x 0,168 = 0,155 m3/kg 

 
mr   =    =   x 60 = 4, 88 kg/min 

  
 
  (4) 

 
7.5 Pc = mr (h2- h1) =   (479 - 429, 9) =   (49, 1) 

 
   = 4 kJ/s 
 
Pm = Pc / ηmec   =   = 5 kW 

  
 
 
 
 
  (3) 
[20] 

 
 
 TOTAL:  100 
 


