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  Case:1 Case:2  

i Time xA m m*xA xA Case:1 

Overall Balance 

1. Fo = F 

2. d(m)sys /dt = 0 (since, (m)sys=constant) 

Component ‘A’ Balance 

dxA/dt = [(FoxA)in - (FxA)out] / (m)sys 

(By Eulers Method) 

(xA)i+1 = (xA) i + Δt {[(FoxA)in - 

(FxA)out] / (m)sys}i 

 

Case:2 

Overall Balance 

Fo – F = d(m)sys / dt 

(By Eulers Method) 

(m)i+1 = mi + Δt [Fo – F]i 

Component ‘A’ Balance 

[(FoxA)in - (FxA)out]= 

[d(m*xA)sys / dt] 
(By Eulers Method) 

(m*xA)i+1 = {(m*xA) i + Δt 

{[(FoxA)in - (FxA)out]}i 

Fo = Flow rate of entering stream in to the 
Tank, kg/min 

0 0 0.00000 300 0 0.00000 

1 1 0.00067 299.5 0.2 0.00067 

2 2 0.00133 299 0.398330551 0.00133 

3 3 0.00199 298.5 0.595000028 0.00199 

4 4 0.00264 298 0.790016778 0.00265 

5 5 0.00329 297.5 0.983389121 0.00331 

6 6 0.00393 297 1.175125346 0.00396 

7 7 0.00457 296.5 1.365233719 0.00460 

8 8 0.00521 296 1.553722473 0.00525 

9 9 0.00584 295.5 1.740599817 0.00589 

10 10 0.00647 295 1.925873931 0.00653 

11 11 0.00709 294.5 2.109552965 0.00716 

12 12 0.00771 294 2.291645045 0.00779 

13 13 0.00833 293.5 2.472158268 0.00842 

14 14 0.00894 293 2.651100701 0.00905 

15 15 0.00955 292.5 2.828480388 0.00967 

16 16 0.01015 292 3.004305342 0.01029 

17 17 0.01075 291.5 3.17858355 0.01090 

18 18 0.01134 291 3.351322971 0.01152 

19 19 0.01193 290.5 3.522531536 0.01213 

20 20 0.01252 290 3.692217151 0.01273 

21 21 0.01310 289.5 3.860387693 0.01333 

22 22 0.01368 289 4.027051012 0.01393 

23 23 0.01426 288.5 4.19221493 0.01453 

24 24 0.01483 288 4.355887245 0.01512 

25 25 0.01540 287.5 4.518075723 0.01572 

26 26 0.01596 287 4.678788108 0.01630 

27 27 0.01652 286.5 4.838032114 0.01689 



28 28 0.01708 286 4.995815429 0.01747 F= Flow rate of leaving stream from the 
Tank, kg/min 
(m)sys = Mass of the System, kg 
xA = weight fraction of the component ‘A’ 
t = Time, minutes 
___________________________________ 
Answer 
Case1: t = 104 minutes at xA = 0.05 
Case2: t = 96 minutes at xA = 0.05 
 

29 29 0.01763 285.5 5.152145714 0.01805 

30 30 0.01818 285 5.307030603 0.01862 

31 31 0.01873 284.5 5.460477703 0.01919 

32 32 0.01927 284 5.612494594 0.01976 

33 33 0.01981 283.5 5.763088832 0.02033 

34 34 0.02034 283 5.912267943 0.02089 

35 35 0.02087 282.5 6.060039428 0.02145 

36 36 0.02140 282 6.20641076 0.02201 

37 37 0.02192 281.5 6.351389388 0.02256 

38 38 0.02244 281 6.494982733 0.02311 

39 39 0.02296 280.5 6.637198189 0.02366 

40 40 0.02348 280 6.778043125 0.02421 

41 41 0.02399 279.5 6.917524883 0.02475 

42 42 0.02449 279 7.055650778 0.02529 

43 43 0.02500 278.5 7.192428101 0.02583 

44 44 0.02550 278 7.327864114 0.02636 

45 45 0.02599 277.5 7.461966056 0.02689 

46 46 0.02649 277 7.594741136 0.02742 

47 47 0.02698 276.5 7.726196541 0.02794 

48 48 0.02746 276 7.85633943 0.02846 

49 49 0.02795 275.5 7.985176935 0.02898 

50 50 0.02843 275 8.112716164 0.02950 

51 51 0.02890 274.5 8.238964199 0.03001 

52 52 0.02938 274 8.363928095 0.03053 

53 53 0.02985 273.5 8.487614883 0.03103 

54 54 0.03032 273 8.610031566 0.03154 

55 55 0.03078 272.5 8.731185123 0.03204 

56 56 0.03124 272 8.851082507 0.03254 

57 57 0.03170 271.5 8.969730646 0.03304 

58 58 0.03216 271 9.087136441 0.03353 

59 59 0.03261 270.5 9.203306769 0.03402 

60 60 0.03306 270 9.318248481 0.03451 

61 61 0.03350 269.5 9.431968402 0.03500 

62 62 0.03395 269 9.544473334 0.03548 

63 63 0.03439 268.5 9.65577005 0.03596 

64 64 0.03483 268 9.765865301 0.03644 

65 65 0.03526 267.5 9.874765811 0.03692 

66 66 0.03569 267 9.98247828 0.03739 



 

67 67 0.03612 266.5 10.08900938 0.03786 

68 68 0.03655 266 10.19436577 0.03832 

69 69 0.03697 265.5 10.29855406 0.03879 

70 70 0.03739 265 10.40158086 0.03925 

71 71 0.03781 264.5 10.50345274 0.03971 

72 72 0.03822 264 10.60417624 0.04017 

73 73 0.03863 263.5 10.70375791 0.04062 

74 74 0.03904 263 10.80220423 0.04107 

75 75 0.03945 262.5 10.89952168 0.04152 

76 76 0.03985 262 10.99571671 0.04197 

77 77 0.04025 261.5 11.09079575 0.04241 

78 78 0.04065 261 11.1847652 0.04285 

79 79 0.04105 260.5 11.27763143 0.04329 

80 80 0.04144 260 11.3694008 0.04373 

81 81 0.04183 259.5 11.46007964 0.04416 

82 82 0.04222 259 11.54967425 0.04459 

83 83 0.04260 258.5 11.63819091 0.04502 

84 84 0.04299 258 11.72563587 0.04545 

85 85 0.04337 257.5 11.81201537 0.04587 

86 86 0.04374 257 11.89733561 0.04629 

87 87 0.04412 256.5 11.98160277 0.04671 

88 88 0.04449 256 12.06482302 0.04713 

89 89 0.04486 255.5 12.14700248 0.04754 

90 90 0.04523 255 12.22814727 0.04795 

91 91 0.04559 254.5 12.30826347 0.04836 

92 92 0.04596 254 12.38735715 0.04877 

93 93 0.04632 253.5 12.46543434 0.04917 

94 94 0.04667 253 12.54250107 0.04958 

95 95 0.04703 252.5 12.61856331 0.04997 

96 96 0.04738 252 12.69362704 0.05037 

97 97 0.04773 251.5 12.7676982   

98 98 0.04808 251 12.9676982   

99 99 0.04843 250.5 13.1676982   

100 100 0.04877 250 13.3676982   

101 101 0.04911 249.5 13.5676982   

102 102 0.04945 249 13.7676982   

103 103 0.04979 248.5 13.9676982   
104 104 0.05013 248 14.1676982   

Case1 Answer  

Case2 Answer 
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