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QUESTION 1
1.1 1.11 E
1.1.2. F
1.1.3 H
114 B
115 G
1.1.6 L
117 |
1.1.8 A
1.1.9 C
1.1.10 D
(10 x 1) (10)
1.2 1.21 True
1.2.2. True
1.2.3 True
1.24 False
1.25 False
(5x1) ()
1.3 Pressure o
Equilibrium
A liquid level
2 marks for the correctness of the sketch (5)

14 Given data:

6 =450
A1=0.05m?
A2 =0.0009 m?
L =29cm
AP = pgL(sin 6 +A2)
A1
=13 600 x 10 x 0.29 (sin 45 +0.0009) v
0.05
=39 440 x 0.7251067812v
=28 598.211pa
= 28 598 Kpav' v/ (5)
[25]
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QUESTION 2

21

i BI-METALLIC LINK
°C BOURDON TUBE
FILLED WITH
d LIQUID
Tl caprLaRY TUBE
UQL’H) FILLED BULB
2 marks for the correctness of the sketch
4 marks for any correct labelling
2.2 ¢ Narrow spans can be measured.
e Speed of response is fast.
e Linear output.
¢ No need for cold junction compensation.
2.3 e Liquid
e Vapour
e Gas
e Mercury
2.4 Islcf’ﬁ ﬁl
A
______ I |
MECHANICAL LINK |
|
I
RESISTANCE
THERMOMETER
A AMPUFIER
B : SERVO MOTOR
3 marks for the correctness of the sketch
4 marks for any correct labelling
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25 This law states that in a thermo-electric circuit consisting of two different metals
and their junctions at T1 and T2 respectively,v' the e.m.f. is not altered if one
or both of the junctions are openedv” and one or more different types of metals
placed between providing that the junctions at temperature T1v" are kept at
temperature T1 and the junction at temperature T2 are kept at temperature

T2.v (4)
[25]
QUESTION 3
3.1 3.1.1

High pressure tap  Low pressure tap

*——Annular gap
Downstream
Flow r/ . \<recover}f section

! | |

=] =]
[ | L i
=] =]

Dall Tube Flow Meter InstrumentationTools.com

2 marks for the correctness of the sketch
4 marks for any correct labelling (6)

3.1.2 This is a short version of a venturi tube with a very narrow throat
area. The throat joins the inlet and outlet cones together.v’
The pressure-regaining factor is greater than that of the venturi tube.
A sharp step is made by having the inlet throat diameter smaller than
the pipe diameter.v" This step will thus cause an increase in
pressure, and this is the exact position of the upstream tapping.v’
The upstream tapping thus measures the impact pressure, due to
the step, as well as the static pressure in the pipe.v' The downstream
tapping is made where the tire inlet and outlet cones join (the throat).

The pressure at this point is measured using a throat slot.v’ (5)
3.2 ¢ Oscillating piston
e Sliding vane type
¢ Nutating disc type
e Reciprocating piston type (Any 3 x 1) (3)
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3.3 |
DOWN STREAN LA
PRESSURE UP STREAM
l Pnsim
/ \ 'L(/ :
‘f
== e — _"-'_ e e — Em
=
———— e Pl
2 marks for the correct sketch
3 marks for correct labelling. (5)
3.4 Vena-contracta — is the point at which the flow rate reaches its maximum
valuev'v" and pressure is at a minimum.v’ (3)
3.5 e Linear output
e Because of the placement of the electrodes there is no obstruction against
the flow
e Can measure flow in both directions
e Can handle corrosive fluids and slurries (Any 3 x 1) (3)
[25]
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QUESTION 4

4.1 L

2 marks for the correct sketch
3 marks for correct labelling

The instrument contains a U-tube manometer,v" which is manufactured from
steel and can withstand high static pressures.v' One leg of the manometer
contains vertical conductors that serve as tapping resistance in the main unit of
the instrument.v" When the level rises or falls, the resistance either increases

or decreases accordingly,v” which will be detected by an external circuit.v’ (10)
4.2
TORQUE
TUBE
PIVOT
[€———— FLOAT
TO POINTER
_D><— LEVEL
3 marks for any correct labelling
2 marks for the correctness of the sketch (5)
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4.3
ULTRABSONIC TRANSOUCE! v '1]
THAKSMETTER ARD +
POSITIONED [N THE
HEAD OF THE E|= af—— FELECTRICALSIGMALS
TRANSOUCER
o
A B
a
2 marks for correct of the sketch.
5 marks for correct labelling.
Operation
The time it takes for the pulse to move from the transmitterv” and be reflected
back to the receiverv’ is an indication of the level in a tank.v’ (10)
[25]
TOTAL: 100
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