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(a) This exam measures NARS & ARS 2018 competencies: A2, An Al10, and C2

(b) No. of pages: 5 - No. of guestions: 5.
(¢} This is a close book exam.

{d) Ask for clarification if any question statement is not clear to you and assume any missing data.

Question #1: (15 Mark)
1-a) Select the correct answer. -{10 Marks)

- e 15 the Compamou ot ari unknown quantlty w1th S0Me known quantlty of the same klnd

b) \/Ieasuremem e) D}mensmn _ d) Accuracy

15 Lhe energv reqmred to raise the temperature of 1 lbm ef water at 68 F by 1 P

b) D1men51ona1 Homogenelty ) BTU d) Joule

Moy e e e e [ ——

v is the dev1at10n of the mstmment reaclmg from a known value

a) Readablhtv b) Least count ' c) Accuracy o d) Errer

4—. The Iernperatﬁ.;e dif{erence in Ceisius = the temperat;e_al-fference in......... ., .sca.le‘ ' N

a) Rankm b} Kelvin N -_____-(_J Fahrenhelt o dj Reaumul i

5 oo is abo at how close measy remente;l:e tu o_ne _a;;ether R

a) Readabihty R b) Sen51 tivity o cj Prec1510n - d) Er_rer

6- The range ofU miie manonﬁerers depende on.the ...... R S
a) Leng-th-of Lhe tube b) Specff-;e_.é;ewty of the fluld c) é &b - d) Volume of the tube

7— ,,,,,,,,, 15 an an,tmmem thai cahbrates pressure by determmlng the welght of force le lded by mé ';réé_ ﬁle forr:e is apphed
a) Dlaphragm b) U lube manometer c) Bourdon Tube o _m_;j) -]j)e-a_é_\“f\}mght Tester

8 Wl—le_r:a pleae-electrlc matenal (cryqtals) LSC_OH_lp;E_S_SEd .. .is Lreatea;l;c.h 1;;;-61;15;}1011&1 to the apphed force
aj;e-s_ietance _ ' b] Vmoltage c) ni;gr_legl_c_force d) none of the previos

8- What is rhe law Wthh the pyrometer depends on”

oA \ewton s law b} Stephan- Boltzman E law c) Gas law . d) Hook 5 1aw

For the LDA work must contam sem

a] the sound b] the

» of small pamcles to scatter ...

radlatlon d) the ﬂow

1-b) A well- type manometer has l_he measurement leg mdmed at 30° from the horizontal. The dmmeter uf the
measurement column is 5 mm and the diameter of the well is 5 cm. An oil having a specific gravity of 0.85 is used as the
fiuid. A differential pressure in air at 1 atm and 20° C is made which produces a displacement in the measurement
_colnmn of 15 em from the zero level. What is the differential pressure in pascals? What is the sensitivity of this
manometer? How can you deuble the sensitivity of this manometer (for the same manometric fluid)? (5 Marks)



Question #2: {15 Mark)

2-a) Distinguish among gauge pressure, absolute pressure, and vacuum? How much does 30 mm Hg vacuum {-30 mm
gauge) pressuve equal on the absolute pressure scale in kPa? (5 Marks)

2.b) Draw a neat sketch of a bourdon-tube gauge showing it’s main composition? What are some advantages and
. disadvantages of the bourdon-tube, diaphragm, and bellows gauges? {5 Marks)

(.

2-¢) A McLeod gauge is available which has a volume Vi of 150 cm® and a capillary diameter of 0.3 mm. Calculate the
pange reading for a pressure of 3¢ pm mercury. Derive an expression for the gauge sensitivity and estimate it. If the
capillary length is 200 mm, what is the range of the gauge? {5 Marks)



estion #3: (15 Mark}

) What basic methods are used {or calibration of flow-measurement devices? How to do a calibratien of a
turimeter? (4 Marks)

) Compare between the principle of measurement (with equatiens if possible} and precautions of the following
yTReters: (6 Marks)

*  Hot-Wire anemometer

*  Turbine flowmeter

*  Magnetic flowmeter

A Pitot tube is used to measure the velocity of an airstream at 26°C and 1.0 ata. If the velocity is 2.5 m/s, what is the
amic pressure in newtons per square meter? What is the unceriainty of the velocity measurement if the dynamic
sure is measured with a manometer having an uncertainty of 0.5 mm water? What modification is needed to reduce
rncertainty in velocity measurement? {5 Marks}



stion #4: (15 Mark)

Classify the temperature measurement methods? (5 Marks)
 Compave between the thermocouple, thermistor, RTD, and 1.C. sensors? (5 Marks)

C) 42 47 54 6. 67 76 83 9% 9 104 110
nv] 06 08 11 14 17 20 23 26 28 32 35

e e.m.f-temperature relation can be put in the form [E = b + al

1Obtain the values of a, and b by using the method of least squares and = A~ (S ) ER
show them graphically on a plot. et e
Find the temperatures when the miliVoltmeter veads 2.5, 3.0, and 4.0 mV.
Calculate the sensitivity of the thermocouple. (g 5 ) (s ,(!: } _ (}W X }‘s) (2 4}
¢ Show with a sketch how can you magnify the signal (e.m.f) b = r:;'_. 2o i . }z

EIVE i




Question #5: (15 Mark)
5-a) Mention the questions that should be asked in the initial phases of experiment planning? (5 Marlks)

5-b) The shown readings are taken from a digital tachometer that measures the rotatianal speed of the spindle of a center
lathe. {5 Marks)

Reading 1 2 3 P 5 6 7 8 9 10

N [rpm] 1566 1478 1596 1498 1530 1534 1437 1513 1570 1609

+ Compute the mean reading, standard deviaiion, and variance using the “unbiased” basis.
s+ Using Chauvenet’s criterion, test the data points for possible inconsistency. Given that for n=10 - d. /5 = 1.86,
», Eliminate the questionable peints (if any) and calculate a new standard deviation for the adjusted data.

{

2-¢) The following figure shows a venturimeter for measurement of air flowrate in a pipe. (5 Marks)
The relation describing the llowrate is:
Assuming incempressible flow (M < 0.25), calculate the air
mass flowrate and the uncertainty of the mass flowrate in = KA -
percentage, knowing that; (R = 287 J/kg-K) T
K = 0.96 i 6.005 VENTUR] METER

A:=5 cm’ t 0.006 cm’ j
P, = 1.7 bar z 0.034 bar - [—h_\‘r ;
21°C£1.0 % —Ee

;'_ AP i WANDHAETIR
AP = 0.095 bar + 1.5 %

P T:
&



