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Important Notes: :
<+ The exam consists of 9 (NINE) questions.

<+ Answer all questions. _ PR aN
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Q1): A bimetallic-strip element has length of 50 mm. The thickness of each met
and the element is initially straight at 25°C.

CFI'CUI({ITQ the radius of curvature and linear movement of the free end

al is Imm.

In a perpendicular

C. One of the metals

mal expansion (og) is negligible and the other is nickel-

chrome-iron alloy (a4) with, a linear ex ' Ci
S e : pansion co-efficient of 125X [0 °C
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Q21/} dehmgm gauge IS made of mild steel to measure the pressure differential of
;:_ir ain devncg. Tf_w c:'hame‘rer of the diaphragm is 15mm and its thickness is 0.205mm.
e deflection indicated by the diaphragm was 0.0475mm. what was the ressure

measured by this diaphragm and how much was the maximum stresses induced? Take the

Young's modulus of elasticit D% : -
y (E) for steel as 200 6GN/m2, Poiss t
den S e 6 e oisson's ratio (v) as Q.28 and
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Q3) In Thg revious question (Q2). If the kr%gsn error in thickness is +0.1%, known error in
diameter is -1%, known error in density is + 5% and that for modulus of elas%cutxis

-0.05i%. What will be the known error in the pressure? Also calculate the fraction known
error in pressure based on the true value. (2 Marks)
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= Q4) A sensor has resisf\aﬂnEe of 4000 Ohm at O C and 800 Ohm at 65 C. Find the most

dccurate relationship for this device? Comment on your choice.
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QS) A compressive force is applied to a structural memberThe strain IS O micron—Fwo——
Separate strain gauges are attached to the structural member. One strai |

of Nickle (unstrained resistance = 120€), gauge factor = -12.1), the other one is made

of Nichrome (unstrained Resistance = 1200) gauge factor = 2).Calculate the resistance of

each one at;;rerlfh‘ey are strained. (2 Marks) =
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Q6) A pitot static tube is used to measure the airplane velocity. The pressure
difference shown by a U-tube manometer at that height is equivalent to 0.1m of
water. Take the specific weight of air at that height is 11.87 N/m3 water density is

1000 kg/m*® and the pitot tube coefficient is 0.99. Neglect air compressibility.
Calculate the airplane velocity (km/hr) Nt speetiic welhs gef (2 Marks)
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s the whol quadratic equations for the sensor given by the graph below for e
€ whole temperat T
- perature range (50 to 110 °c) A
= What is the name of this device? S 4
= B vice? What is it used for? What do you think the main S 3
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n 6 kPa. The pressure oés;m-*‘ 1
A 7o o_fdfhe pressure drop.
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) If the pressure gauges were replaced with mercury manometer (SGm = 13.6) how

much will be the deflection indicated by the manometer.
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4) If the compensating pump used is designed to run for 6500 hr/yr with electricity vao petd

tariff rate of 0.0775 JD/kw-hr, how much should be the efficiency
such that the cost of using this pump does not exceed 12000 JD/yr.
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5) If the per unit uncer‘rZﬁTy in throat area’is 2%, That of pre for

velocity approach factor = 0.0221. How much is the per unit uncertainty in the value
of flow? ~— (A
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Q9) Pofentiometer is one example of a transducer element. Design your own system

utilizing Potentiometer for temperature measurement and explain how will it work and give
the mathematical relation on which it depends. (6 Marks)

The answer must contain:
1) Clear Figure of the device.

2) Clear explanation on its working principle.
3) Any mathematical model that relates the input with output, and
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