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NFORMATION FOR CANDIDATES:
I You have 10 minutes to read the paper. You must not begin writing in the answer

book during this time.

ANSWER ALL QUESTIONS
oAl answers must be written in the answer books provided.
* Write your name and number clearly on the front page. Do it now.
> Calculators are permitted in the examination room. Notes and textbooks, laptops and
Mobile phones are not allowed.
R Show aj| workings and calculations in the answer book.
" ALWAYS start a new question on a new page.
: Your “Attendance Slip” is in your answer bookiet
YARKING schEmE
2:‘::?0” 1 (19 marks]
QUSSt;Zn 2 [15% marks]
n3 [18% marks]
e
lon & [13% marks]

Uest;
Stion 6 [20% marks]



FT 423

(e)

2. (a)

Page 1 0of 6

ANSWER ALL QUESTIONS.

Compare and contrast open and closed loop control
systems in process control.

DISCUSS the t “ H . » “ H ” "

erms “dynamic variable” and “regulation” using a
production routine where process fluid temperature and flow rate
are monitored continuously.

Explain the objectives that the manufacturing industry attain
when using process control?

Discuss the following parts of a measuring system:

(i) Primary transducer.
(i) Signal processing.

When choosing a temperature measuring instrument for an
application, what will be your important considerations?

(Total =19 marks)

Versatility is one of the reasons why extrusion has gained
popularity in the manufacturing industry. Explain all the
characteristics of extrusion that gives it this quality.

Describe how twin-screw extruders are classified into:

(i) Intermeshing and non-intermeshing SCrews.
(ii) Conjugated and non-conjugated SCrews.
(iiy  Co-rotating and counter-rotating.

Process variables ha .
Discuss these effects under the following

headings:

(i) Temperature.

(ii) Screw speed.

(iii) Die diameter.

(iv) Feed rate.

(Total = 15% marks)

ve some effect on the extrudate in extrusion.

[5 marks]

[4 marks]

[3 marks]

[2 marks]
[2 marks]

[3 marks]

[2Y2 marks]

[2 marks]
[2 marks]
[1 mark]

[2 marks]
[2 marks]
[2 marks]
[2 marks]
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Explain the techniques by which filtration can be achieved.

?Zsoul?Narm.sglLt:rrlry is to pe filtered' at a constant total pressure of
00 m' y theroulgg a filter medium whose diameter measures
o l;g N solids collegted on the filter medium are at a ratio
o, Nr e_\;ery cubic metre.(m3) of filtrate (viscosity =
e .s.;n 6) coll:zcteq, determine the total time required to
o 5 x 10 mm of fllt'rate? Determine the specific cake

ance and the filter medium resistance if the initial readings

of the run are:

Filtrate (mm?) Time (s)
0.00 0.00
2 x 10° ‘ 13
4 x10° | 28
6 x 10° 51
8 x 10° 80
1x10° 113

(Total = 18 marks)

n a bowl rotating about a

If two immiscible liquids are placed i
Use an illustration to

central axis, describe their behaviour.
demonstrate your description.

cs listed below was
liquid suspension to give a cut-point
kness of the liquid layer in the bowl was

2500 um and the density of the liquid and solids phases were
1006 kg.m3, and 1300 kg.m respectively. The viscosity of the

liquid was found to be 9.0x 104Pas.

A disc bowl centrifuge with it characteristi

u;ed to separate a solid-
diameter of 3.0 um. The thic

Bowl Characteristics

Bowl Charactenstics
Bow! depth = 32 cm.
Number of discs = 42.
Inner diameter of discs = 36 mm.
Outer diameter of discs = 50 mm.
Conical half angle of discs = 52°.
Bowl speed = 8000 rpm.
U) Calculate the velocity of the particles.

(i) Calculate the through-put of the centrifuge.

(Total = 13 marks)

[5%2 marks]

[13 marks]

[4 marks]

[3 marks]
[6 marks]
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Answer the following questions with respect to irradiation:

(i) Wavelength range fory — rays and X — rays.

(i) Frequency range for y — rays and X —rays.

(iii) Equivalent of 1rad in J.kg™.

(iv)  Factors influencing irradiation dose administered.

(v) The radiation dose capable of raising the product
temperature by 1°C.

(viy  The equivalent of TWO half-lives.

Discuss irradiation of foods in the presence of oxygen.

In your answer, state how this is avoided in irradiating fatty foods.

Discuss disinfection by irradiation.

(Total = 13% marks)

Liquid boiling point, overall heat transfer coefficient and liquid
feed properties affect heat transfer in evaporation. Discuss the
liquid boiling point under the following headings:

(i) External pressure.
(i)  Dissolved solutes.

Pineapple juice at the rate of 15,000 kg.h' is concentrated in a
single effect evaporator from 18% to 25% total solids. The juice
enters the evaporator at its boiling point of 50 oC and saturated
steam at 100 °C is used as the heating medium for this duty. The
condensate exits at 100°C and the specific heat capacity of the
juice is 3.7kJ.kg1.°C" and 3.6 kJ.kg1.oC T at the inlet and the
outlet of the evaporator respectively. The overall heat transfer

coefficient is 1500 W.m2.°C™". Calculate the:

(i)  Product flow rate.

(i)  Evaporation rate.

(i) Steam consumgtion.

(iv) Steam economy.

(v)  Required heat transfer area.

(Total = 207 marks)
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[1 mark]
[1 mark]
[1 mark]

[1 mark]
[1 mark]

[3% marks]

[4 marks]

[4 marks]
[4 marks]

[2% marks]
[2% marks])
[2% marks]
[2% marks]
[2% marks]
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USEFULL DATA
F = P + \Vi
Fxe = Pxp + Vxv t
.524 E- 0.
Penetration (cm) = 0.524 pO 1337
F(1-xF) = P(G- xp) + Vv
Q= Sis = U.A.AD
A6 = ©s - Be)
SLs = FCPe (8o - 6r) + Vv
Q =SlLs = UA.(6s-6e) = FCPr (6s-be)+VLiv
Ar1=A=A3, U1.AB1= U2.A02= Us.AO3
Qi = Ur.A.A81 where AB1 =(0s - 61)
Q2 = U2.A.A02 where AB2 =(61 - 02)
Qs = Us.A.A083 where AB3 =(82 - 03)
1 1 L tw 1
U™ hy  ky
Y=—mn-= Y2~ }’1(x__ x1)
x2 - X1
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. o, uw V
i anycr = S
¢ A2 Ldt
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dV A(—AP)
=2.V.2
[——+ R 9= 2%
h[=w Voo 4 ] _ mw?b(3R} +RY)
( AP)[ [ ] +Rm[A] - 29 |
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dv 3gtan (2
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