[E8 il Lal Gharaibek
seapinn fabl A, Ly, B G B

{rekgy Al i trasemE g

Eramm i fod T H

.-‘m taca roughness ma difig was mage using 4 skid stylus devise, [ho average
1 Takk ! 1 :

; sas wiis 41 pm and minimum roughness
o was 12, the maxmum UCINess : I s
E:l?ﬂpf;ihﬁ;é_is no u:l_dﬁmnd 10 measura the rolghness width for this surface, | ha s«
'i’é‘vjlu}: = medsured a maxgmum wave haight of 0.2 mm anc MEXMLT 4 widih
a5 . if TEOMUM Wa v e — i
o 1 () mm. considenng a perpr:-ndlculnr | direchon, choose (e bast suriace
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Exampbes for metrology and Instrumentation fall 2014, Or bebsl Gharsitah

/ [l =
Jmperaturs can be gatiged by one of the following aifetts:

a  Temperature of aimosphare
b Flud moban

T ) Radiation energy

i Temperature of human body

l

quid in gtass thermometer is condidared which type lamperature sensing techmques?

X Change in physical dimension”
b Changa in liquid color due 10 temparaide +
o Chabpe ity electrical signal from liquid particias-\-
o, Change in chemical phase (from hqud to vapor)

2.
Har-the following non-cytindacal shape, how. do you expedt the readings o be
W Measure roundnass using the Vea biock mathod?
& Tha roundness measurement will give a'a good roundness reading
b Tha roundnass measurament will give 4 smailer ot of roundness reading
. than tha achial roundnass value
{Ej}' The murdness megsuremen! will give a higheo out of roundnass value than
ihe aciugl nundness valua
g The roundness measurament will give smaller out of roundness reading for
the isdt measuramant shown below, and higher for tha right measurement
shown below
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examples for metrology and instumentatian fall X004, e belal &haraibeh
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' thermocouples tables above solve the following problem: a surface temperature
using thermocouples. It was found that the surface lemperature is expected to be
in the data collecting device is 0.2 mV and you are asked to have at least 3 times
ice 1o avold error problems. How would you solve this issue knowing that the room
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Examples for metrology and instrumentation fall 2014, Dr. bekal Gharaibeh

a. angle should make the manometer length six times longer than the verlical
manameler

b. angle should be less than 5 degrees in all cases

c. angle Is equal lo 9.59 degrees

d. angle depends on manometer fluld densily therefare, the density should be 6 times
thicker in inclined manometer than the vertical manomeler

17.

It is desired lo measure waler {low rale across a 20 cm pipe by using a ventur|
obstruction meter. The pressure difference was found by using a u-tube with value of
(AP= 7.5 kPa). The throat diameter for the venlure is 10 cm. water density at 21°C Is:
p=0897.9 kg/m’ , p=x10*Pas, g=0.81 m/s’

Determing the llow rate for a venluri meler (laminar incompressible Now), with averags
value for the discharge coefficient

Laminar-incompressible flow rate:

{1 el —Fa)
Qovtua; = Kda QT

Turbulent-compressible mass flow rale:
W= H-‘h?'JEﬂ:.ﬂu[f’u — Py

Venturn characteristics;
085 < C < 098
Flow-Nozzie characleristics:

Pape G of 14
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Metrology and Instrumentation; Final exam, Fall 2017, Dr. Belal Gharabeh/Eng, Lamess Al-Durgham

Name: '
: number, section; seat i

& Athread dimension is being measured using a bench micrometer, which of the foiowing can be

measured using this instrument

8. major and pitch

b crest and roct smoothness

¢. effective diameter and pitch

d. minor and maior diameters

7.You are asked to design a liquid giass thermometer. To do 8o you need io choose between two types of
liquids. Liquid {1) has a good coefficient of expansion and it will expand in the giass by 1 mm for each 1°C
Increase temperature. Liguid (2) has a better coefficient of expansion but it will expand in the giass by 2
mm for each 1°C for the first 10°C and then ft will expand by 2.5 mim for each 150 after that Which liquid
shouid you choose 1o include in the glass thermomaeter

Liquid (1)

Liquid (2)

Same effect

Use both liguids together

a n o

a. thermesiors

b RTD

¢ Liguid thermometer
d. Thermocouplies

8. Which of the foliowing temperature measuring methods has an inverss response o temperature?

8. five (5) thermocouples are connected in series and instalied in a fumace 1o measure the lemperaturs
during fumace cperation. The output of the 5 thermocouples was 1500 °C, what is the aciual tlemperature
of the fumace?

a. T500°C

b. 1500°C

¢. S00°C

d none of the above

10. A surface roughness reading was made using 3 skid stylus devise. The average roughness was 12
pm. the maximum roughness was 41 gm and minimum roughness 2 1 um. there is no demand ta
measure the roughness width for this surface The skid was used and measured a maximum wave height
of 0.2 mm and maximum wave width or 1.0 mm. MHWErﬁnﬁm choose tha
best surfaca roughness drawing

02 1.0




F frampies for metrology and instiumentation fall 2014, Dr. belal Ghatiibeh

W

I the maximum siress for an onfice was 100 Pa. what would be the dimansional Falio
mmmumr:mm: 55) 10 desgn an nnhm for api ipe of 20 cm diamater and using an

" onfice of 10 cm diamatar. The pressure diference was found hy using a u-tuba with
vatue of {M’ 7.5 kPa) water density at 21°0 is p= 997.0 kgm™ | = 8210 ‘Pas,
g=5 81 m/s".

the same pressure différance and sama veniune diamaeter ratio

[B_ 102 (03 [o4 [0S ']'Eiﬁ' 167 'r]'i!_ ]
Orifica [F {08 [0.17 [0415 |02 |0.08 IDDE_L[:-UA l
I m | FUFEEE SO — S T i — oy ot = — —— e —

Maor siress,

what determines i the fluid fow rate lamenar or wrbulent?
a, gensity of the fluid
b, speed of tha flow
C pipe diameler

Page B ol 14
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uid masa 1he manometnr ength sl tmes feticyar fhan I W Tica)

o, dngie Al
misnomotar
b, angh snould be less |
& Sange s equal 1o g 59 degrossd

L;—i ange depands on manomeier fluid den
shickes 0 fnclined man metar than the vertical manameter

han 5 degreos in all casas

ity thereforn, (ne dendty should be & bmes

.

T
It (s chesived 10 measum waler flow rafe scross a 20 om pipe by Lsing 3 veniun
obstrscion matar: Tha prassura ifarence was found by using a u-tube with value ol
(A= 75 kﬁ_a-}_i"ha thyoat dismeter for the vénture is 10 ¢m, water density ai _:.!_1_“f.: I8
p= 987 8 ki’ , 1 = IO Pa s, g=8 81 mvis®
Detaring the ﬂg-a_t_rgr__q_ for-a vantun meter (laminar incomprassible Tow), with avarape
valug for thi dischargs coefficent

T
H‘ﬂ: T
5 l i 4
i - — 7] W —
J 1= 5D
K=k

Laminar-incompressible flow mte:

|
|I. -.r”' -

Turbulenl-compressitle mass flow rate
W = KAy J‘.aﬂt;:,m ~ P

Ventun charactensiics:
' 0,95 < € = 0,98
Flow-Nozzie chararienistics;
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(e W57 tentphr alie @ rriebsirement, wed. 4.5 2016 sectionir ] Dr. Belal Gharasben Metrology
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masured whing thermoroupien. 1 was found (sl the iarface temperature i pancted 10 B 6 © howowor, the
erfor in e data chllecting devite B0 PV and yo 3 Aok 1o R 51 leadt 1 thirkes the Sy of the devss
1o el prrod proslermy Now wissl erm wster thin fooae Iriedaieg that the mam et perstune K 15 EF

. — CORRE =T
2 N A= ; : s Lt .
o TR = : £ "

& {\ .
- - _;, A == O ey \ & s .."":-n .-,
FTIe = 2 i i .-...:‘-1_ — """ﬁl £k e v iad) ’, .'1"':-'. bl L R LT

e o
3 What should be the digmahin of 3 Eapiliary tabe it dad fara glass thermomster f the ALdd chode
hias thedrmal expansion coetficlent of 0,05 mm’/C and you are mked to have a.scale deviation of 0.7
My i tha tube? g.05 = NGéhan) '

A ﬂi Diro.olEF
O e gu 58
AT b2 gh 11ag (TR P IET
R e
!1\ |il| H | | r
L[ | |

R
"
= 1! e
ol e LT
_-__




A b LT, DT LR a4 i
N nl|.tn|l'm:'r|l.1l:mﬂ faull D h =
- for rI'I.-ETI'I‘Jﬁ."ﬂ'l" il !
hﬂmp|ﬂ

£

mir’

»

¢l the aperator is irying 10 measurs

"I the picture helow, what do you expe

a, the dimension under he wire
b, the simple effective diameler
¢ thread pitch |

g the dimansion over the wire

6

Saddie fault and incormact lead scraw ara reason for the foliowing type of emor:
=& penodic ermor
/,b" progressive efmor
G, design emor
d, drunien pitch eror
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- d o Fall 2014, Dr. bedal Gharaibeh
; andd instrumentaticn ¢
Expmples far metroscgy

v

The following figure shows a type of pilch Brmar, what &' the name of ths emor?

a thread drunkenness .
b cumulative pitch error :
ssive pilch ermor %
d, linear pitch efTor &
3

o -thok

CEFY A SET AR ENOR

Theead numbaer

2
‘h"uhen 3 shaft and hole have a compiete interferance, it means that
maxmum metal size of hole — @iimum metal size of shaft = negative value

b minimum metal of hoie-minimum matal of shaft=negative value

& no relation 1o metal size
d. maxmum metal of hole-maximum metal of shafi= negative vaiue

3,
For the following drawing, determine the choice that descnbes the condition of ¢

mating paris:

part A

Part B

2 Part Ajs a shaft and Part B is a hole

b, Parl A fs ahole and Part B is a shaft
c. None of the above, d. Part A is a tooth-and Part B is a gear

4.

Awmmmlﬁbﬂmmﬂmuadmua bench micrometer, which of the
can be measured using this instrument

A major and simple effective diameter

b. minor-and major dismeters
ﬁ,mmﬂm
d. gest and root smoothnass

P
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and instrumnoniatsen Fall 2014 D helal Gharadneh

Eaampies Tor st ey

& are gskad to measurs 1ha minor diamater of 8 30 mm nomnal diamelar Ihread
Iqwr:-g :} uc;n{.n micromatar, to do so. you choose a colibiated cyfindar avallaolain the
- ¥

matroiogy jabs as your setting cylnder witn a digmeter of 30 j]j’__‘."‘ .lhﬁn,.lffl : _r::.-, } thi
menstramant af cyhnder dameled uging the bench :m;:r.nq}.a:_mr wihich réad ;lg ;:,:ﬁ ,: .
mm) and hen, uﬁnﬂ_ﬁiﬁé procadurs ﬂ_!_f_'l_r_rrs_l a _rl;jl_1:_'|_r,=r__u!m|:n£:ter EaRding r:-T (0.0 o )
Wt wolld youl incltide in your repon as the most gccurate minor diamister
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A medium force fit on @ 75 mm shaft requires 8 hole and shaft iplerarie equalto 025
mm and an interference of £ 0375 mm. determine the dimangions of the hole and shaft
using the shaft hased System.
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Determine the angle of Inchnation for the Inclined manometer it the sensitivity is gix
times higher for | mle'd._ir)_c:_rﬁ'mﬁ manomaeter then o réguias manomator

r o s
— ok e on
:tr” = I.IH = M.‘E‘ f = 0 3|1'f,|_|.'
H‘i.'
35 Ry [N
Fia = Faq = plsin (B35 /g¢
Za P 0k
Gl r fage 5 of 14

' '3"'-.“”- ¥. Py n '.-,)
9L



“mﬁ a3 INGTT gt 3t n ) 5 Sl ) 1-'_'-|._ WYY M

L3 -
SRR LT DN UTanaitehy Eng. Lamees A)l-Durgiam
' ] L] L Y - h e
e I -—-:'."
Namp
P
LT SEChon wat &
Anawe: .
. “ e POl Wilh) JueEDOTS and Ahow Rl Cadculations
s TR L R T P Mo T O Bl o 1L o Sarnad
T D VREEE e e : X T W e Y 2 e Of 20 Oom diamader knowanc
e RS UG DY U0 3 - b MBrore ke wl. ' AD s
CANERARE . L ; : ’ - Vo 1 aF=T S kPa
i E ST vy 3 . e E -
S ] i v SENMAET M ey § bl
Iy deal Sow rata
N T
el POREE B i o sbees
R e ST sress for ah-Oriics mes 100 Da
e il £ WAL WS | SEEOT B SrRCe e e =R, “-'Lhﬂt-tr-ﬁ Camerinngl ratn
v T SR et Gl sk = =
- <EEhnn 7
.E =
L
Tl =
e = :
i
N=—F -
i e L e ——— e "
L= uﬂ:-.rt..._‘:*';ehg-smh e
———te \
SFOERNLCOMOresSae mass fow raes 1
[} — E
LY
VBNl A asenstes
=k 5
r - - = B
Dw-Narre o ey
=R e R GA% -+ D ITO o % i
. e R | R Ty . — i g T
oz i
MR TR CTEnEACS
Max giecs = —-
N = r——— - . -
Fptap : | s e .3 0.6 7 I B
. = r-.- = :":—_\- 3 49T IE " —— P -
= - B i ™ s B 3= 1
= g Fa J LN = M P
— e ¥ . e

" |
(1Y)
{1 ¥
[s %}
ch
-
L
L v




Tl Pl ELF PR SR RN OERE AT ST R AT

rd Instrumontats
f Faaraphhs [Of metrakagy and

AEI anginaer is gaked o maasure the rourdness of a small regular odd [abed shaped

cylinder, which rounoness Intrinsic method should hesshe use?
2 Diametnic mirinsic mathod 3
b bitween centers method B
¢ eccentricity miethod
. vee Suppon intrinsic method

——— L]

Even lobed
shape

L

Ve
what wolld ba the eccentncity for thia resulls of two spheres shown in the gragh, if the
dewce has 1000 magnification?

5 =X ]
EocenlTiciiy = e = -
wiagntfication
i D2
¢, 0.0015 ;
d, 0.003
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