	Written Test No.1	July 31, 2020
[bookmark: Testo2][bookmark: Testo3][bookmark: Testo4]Surname	COGNOME	Name		Nome     Student code	matricola
Section 1. QUIZ
1. The Coriolis effect is associated with the positive displacement meter
	True|_|	false |_|

2.       3.  The pyrometer measures the temperature by means of a radiation measurement 
	True|_|	false |_|

Section 2. QUIZ
1. A magnetic flow meter determines the flow by measuring the following property of the fluid: 
a. |_|	velocity
b. |_|	density
c. |_|	temperature
d. |_|	volume

2. Which meter does not use an obstruction?
e. |_|	Head meter
f. |_|	Magnetic flowmeter
g. |_|	Open channel meter
h. |_|	Turbine meter



Section 3: SENSORS AND MEASURING INSTRUMENTS PROCESS 
3.1.	TC 
A chromel-alumel thermocouple is used to measure the temperature of a fluid in a tank. 
You know that the reading of the voltmeter connected to the cold junction is 3.67 mV and that the latter is at a temperature of 289 K. 
Determine the temperature of the fluid within the approximation 1 K  =  1 °C

|_|	105 °C
|_|	101°C
|_|	382 K
|_|	373 K

3.2. Pressure Sensors
With ref. to Fig.  
[image: Immagine che contiene interni, dispositivo, calibro, orologio

Descrizione generata automaticamente]

a. Recognize the type of sensor 
Type your answer here! There is no text limitation

b. What is the point at which the fluid is admitted for the pressure to be measured? Pls. describe 
Type your answer here! There is no text limitation

c. What is the classification tag for this type of sensor
Type your answer here! There is no text limitation

d. describe BRIEFLY the measuring principle 
Type your answer here! There is no text limitation

e. Is it a transducer?
[bookmark: Controllo3][bookmark: Controllo2]	True|_|	false |_|

3.3.	The level meter
a) Recognize which type is the sensor in the attached Fig.  
Type your answer here! There is no text limitation

[image: ]

b) What is the underlying physical law?
Type your answer here! There is no text limitation


c) Can this sensor be used for the level of granular solids?
	True|_|	false |_|



3.4. Flow sensors
With ref. to the Fig.
 [image: ]
a. Which kind of flow sensor is this?
Type your answer here! There is no text limitation

b. Classify this one according to the 1st classification of flow sensors
Type your answer here! There is no text limitation

c. Classify this one according to the 2nd classification of flow sensors
Type your answer here! There is no text limitation

d. What is the first measurement that is actually carried out to get the flow rate?
Type your answer here! There is no text limitation

e. What are the fundamental laws underlying its working principle?
Type your answer here! There is no text limitation

f. What is vena contracta?
Type your answer here! There is no text limitation

g. What happens in zones with vortexes?
Type your answer here! There is no text limitation

h. Can it work for liquids?
	Yes |_|	No |_|

i. Can it work vertically?
	Yes|_|	No |_|


[image: ]Section 4: VALVES 
4.1	Valve technology
With ref. to the valves in Fig.






a. Pls. recognize and define the numbered parts
1) Type your answer here! There is no text limitation
2) Type your answer here! There is no text limitation
3) Type your answer here! There is no text limitation
4) Type your answer here! There is no text limitation
5) Type your answer here! There is no text limitation
6) Type your answer here! There is no text limitation
7) Type your answer here! There is no text limitation

b. What is the main difference between the 2 valves ?
Type your answer here! There is no text limitation

c. Based on the body shape, is valve a linear or rotary one?
	linear |_|	rotary |_|

d. What type of actuator is the valve equipped?



4.2.	Control Valve 
With ref. to the Fig.


a. Pls. recognize and describe this type of graph
Type your answer here! There is no text limitation

b. What do you have on abscissa ?
Type your answer here! There is no text limitation

c. What do you have on ordinate ?
Type your answer here! There is no text limitation

d. Pls. recognize or describe BRIEFLY each curve on the graph
a) Type your answer here! There is no text limitation
b) Type your answer here! There is no text limitation
c) Type your answer here! There is no text limitation
d) Type your answer here! There is no text limitation
e) Type your answer here! There is no text limitation
f) Type your answer here! There is no text limitation


4.3. Sizing Problem
You are requested to size a globe valve that is placed on a process line where the following 2 liquids 
I. [bookmark: _Hlk46483969]Formic acid, density      ρ = 76.162 lb/ft3 
II. Propionic acid, density    = 61.8 lb/ft3
can be alternatively switched. 
Therefore, the same globe valve must be suitable for control of nominal flow of either one of 2 liquids under the following conditions:
            nominal diameter of the line: DN = 50 mm
            pressure upstream of the valve: P1= 3.5 atm
            pressure downstream of the valve: P2= 1.2 atm

            nominal flow: = 1.3 L/s
            vapor pressure: 
I. [bookmark: _Hlk46486466]Formic Acid,     Pv = 4.3 kPa
II. Propionic Acid, Pv = 0.39 kPa
           Coefficient of the ratio of the critical pressure for liquids: FF = 0.956
         
1. Calculate the most suitable flow coefficient Cv for the above conditions

The following Samson valve V2001-3321 Table is available from the manufacturer, including
a VA1 option with intrinsic equal percentage characteristic, 
a VA2 option with linear intrinsic characteristic 
and a VA3 option with quadratic intrinsic characteristic, 
all with rangeability r = 30

	DN (mm)
	Kvn  (m3(H2O) / h bar1/2)

	15
	1.6

	20
	2.5

	25
	4.0

	32
	6.3

	40
	10.0

	50
	16.0


with Cvn=1.16 Kvn

2. Size the valve for the above mentioned problem, choosing the one with the most suitable DN and intrinsic characteristic.
3. With ref. to the most suitable liquid, calculate the salient points of the flow characteristic, report them on a graph and determine if the valve operates in normal flow rate.
4. With ref. to the most suitable liquid selected above, calculate the "theoretical" value of the recovery coefficient that would cause the chosen valve entering cavitation
Subsequently, you are required to insert the chosen valve in a circuit, assuming Pn equal to the original value (P1 - P2) and considering the “user” pressure drop: ΔPu = 3.7 atm

5. How much is the authority V ?
6. Check if this value of authority V is congruent or not with the previous choice of intrinsic characteristic.
7. 
Calculate the value of n
8. 
How much is the flow rate1(h) that will pass through the valve for h1 = 0.3?
9. How much is the actual pressure drop ΔPv1 across the valve for h1 = 0.3?
10. 
How much will the relative stroke h2 be if a flow rate 2(h) = 16 gpm will pass through the valve inserted in the circuit? 
Then, you are asked:

11. 
Under the nominal conditions and with the same P = (P1 - P2) used in the original sizing, is the selected valve able to pass a flow rate v =24 gpm of benzene  (ρb=876.50 kg/m3)  ?
Again, you have to face the verification problem for the previously sized valve:

12. Still in nominal conditions and with the ΔP = (P1 - P2) used in the original sizing, what is the maximum flow rate of benzene that the selected valve is able to pass?
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Chart1

		0		0		0		0		0		0

		0.005		0.02		0.02		0.02		0.02		0.02

		0.01		0.04		0.04		0.04		0.04		0.04

		0.015		0.06		0.06		0.06		0.06		0.06

		0.02		0.08		0.08		0.08		0.08		0.08

		0.025		0.1		0.1		0.1		0.1		0.1

		0.03		0.12		0.12		0.12		0.12		0.12

		0.035		0.14		0.14		0.14		0.14		0.14

		0.04		0.16		0.16		0.16		0.16		0.16

		0.045		0.18		0.18		0.18		0.18		0.18

		0.05		0.2		0.2		0.2		0.2		0.2

		0.055		0.22		0.22		0.22		0.22		0.22

		0.06		0.24		0.24		0.24		0.24		0.24

		0.065		0.26		0.26		0.26		0.26		0.26

		0.07		0.28		0.28		0.28		0.28		0.28

		0.075		0.3		0.3		0.3		0.3		0.3

		0.08		0.32		0.32		0.32		0.32		0.32

		0.085		0.34		0.34		0.34		0.34		0.34

		0.09		0.36		0.36		0.36		0.36		0.36

		0.095		0.38		0.38		0.38		0.38		0.38

		0.1		0.4		0.4		0.4		0.4		0.4

		0.105		0.42		0.42		0.42		0.42		0.42

		0.11		0.44		0.44		0.44		0.44		0.44

		0.115		0.46		0.46		0.46		0.46		0.46

		0.12		0.48		0.48		0.48		0.48		0.48

		0.125		0.5		0.5		0.5		0.5		0.5

		0.13		0.52		0.52		0.52		0.52		0.52

		0.135		0.54		0.54		0.54		0.54		0.54

		0.14		0.56		0.56		0.56		0.56		0.56

		0.145		0.58		0.58		0.58		0.58		0.58

		0.15		0.6		0.6		0.6		0.6		0.6

		0.155		0.62		0.62		0.62		0.62		0.62

		0.16		0.64		0.64		0.64		0.64		0.64

		0.165		0.66		0.66		0.66		0.66		0.66

		0.17		0.68		0.68		0.68		0.68		0.68

		0.175		0.7		0.7		0.7		0.7		0.7

		0.18		0.72		0.72		0.72		0.72		0.72

		0.185		0.74		0.74		0.74		0.74		0.74

		0.19		0.76		0.76		0.76		0.76		0.76

		0.195		0.78		0.78		0.78		0.78		0.78

		0.2		0.8		0.8		0.8		0.8		0.8

				0.82		0.82		0.82		0.82		0.82

				0.84		0.84		0.84		0.84		0.84

				0.86		0.86		0.86		0.86		0.86

				0.88		0.88		0.88		0.88		0.88

				0.9		0.9		0.9		0.9		0.9

				0.92		0.92		0.92		0.92		0.92

				0.94		0.94		0.94		0.94		0.94

				0.96		0.96		0.96		0.96		0.96

				0.98		0.98		0.98		0.98		0.98

				1		1		1		1		1
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0

0

0

0.05

0.02

0.05

0.1392920236

0.02

0.1414213562

0.0530872959

0.0216276531

0.0509683996

0.2591817793

0.04

0.2

0.0563652197

0.023387769

0.051975052

0.3623718484

0.06

0.2449489743

0.0598455419

0.0252911278

0.0530222694

0.4511883639

0.08

0.2828427125

0.0635407598

0.027349387

0.0541125541

0.5276334473

0.1

0.316227766

0.0674641424

0.0295751527

0.0552486188

0.5934303403

0.12

0.3464101615

0.0716297778

0.0319820572

0.0564334086

0.6500622509

0.14

0.3741657387

0.0760526242

0.034584842

0.0576701269

0.6988057881

0.16

0.4

0.0807485632

0.0373994484

0.0589622642

0.7407597394

0.18

0.4242640687

0.0857344574

0.0404431148

0.0603136309
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0.2

0.4472135955

0.0910282102

0.043734483
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0.22

0.469041576
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0.0472937114
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0.8347011118

0.24
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0.1026165013

0.0511425993

0.0647668394
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0.26

0.5099019514

0.1089526513

0.0553047199

0.0664010624

0.8775435717

0.28

0.5291502622

0.1156800328

0.0598055649

0.068119891

0.8946007754

0.3

0.5477225575

0.1228228026

0.0646727007

0.0699300699

0.9092820467

0.32

0.5656854249

0.1304066093

0.0699359369

0.0718390805

0.921918334

0.34

0.5830951895

0.1384586851

0.0756275092

0.0738552437

0.9327944873

0.36

0.6

0.1470079437

0.0817822768

0.0759878419

0.9421556791

0.38

0.6164414003

0.1560850841

0.0884379358

0.0782472613

0.9502129316

0.4

0.632455532

0.1657227009

0.09563525

0.0806451613

0.9571478731

0.42

0.6480740698

0.1759554011

0.1034183007

0.0831946755

0.9631168326
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0.6782329983
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0.48

0.692820323

0.2106029267

0.1307782729
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0.9764822541

0.5

0.7071067812

0.2236067977

0.1414213562

0.0952380952

0.9797580886

0.52

0.7211102551

0.2374136047

0.1529306019
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0.9825776254

0.54

0.7348469228
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0.1653765006
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0.56
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0.2676373998

0.1788352796

0.1068376068

0.9870931874

0.58

0.7615773106

0.2841629167

0.1933893698

0.1113585746

0.9888910035

0.6
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0.3017088168

0.2091279105

0.1162790698
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0.62

0.7874007874

0.3203381046
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0.1216545012

0.991770253

0.64

0.8

0.3401176749

0.2445517632

0.1275510204

0.9929165911

0.66

0.8124038405

0.361118553

0.2644540354

0.1340482574

0.9939032534

0.68

0.8246211251

0.3834161495

0.2859760074

0.1412429379

0.9947524816

0.7

0.8366600265

0.4070905315

0.3092494947

0.1492537313

0.9954834191

0.72

0.8485281374

0.4322267101

0.3344170402

0.1582278481

0.9961125428
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0.458914945
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Sheet1

		a						b						c						d						e						f						e

		Quick-opening						Linear						Square-root						Equal %						Equal %						Hyperbolic						Equal %

								f(x) = x						f(x) = x^0.5						f(x) = R^(x-1)						f(x) = R^(x-1)						f(x) =1/(R-x(R-1))						f(x) = R^(x-1)

																				R=		20				R=		50				R=		20				R=		12

		x		y				x		y				x		y				x		y				x		y				x		y				x		y

		0.000		0.000				0		0.000				0.00		0.000				0.00		0.050				0.00		0.020				0.00		0.050				0.00		0.083

		0.005		0.139				0.02		0.020				0.02		0.141				0.02		0.053				0.02		0.022				0.02		0.051				0.02		0.088

		0.010		0.259				0.04		0.040				0.04		0.200				0.04		0.056				0.04		0.023				0.04		0.052				0.04		0.092

		0.015		0.362				0.06		0.060				0.06		0.245				0.06		0.060				0.06		0.025				0.06		0.053				0.06		0.097

		0.020		0.451				0.08		0.080				0.08		0.283				0.08		0.064				0.08		0.027				0.08		0.054				0.08		0.102

		0.025		0.528				0.1		0.100				0.10		0.316				0.10		0.067				0.10		0.030				0.10		0.055				0.10		0.107

		0.030		0.593				0.12		0.120				0.12		0.346				0.12		0.072				0.12		0.032				0.12		0.056				0.12		0.112

		0.035		0.650				0.14		0.140				0.14		0.374				0.14		0.076				0.14		0.035				0.14		0.058				0.14		0.118

		0.040		0.699				0.16		0.160				0.16		0.400				0.16		0.081				0.16		0.037				0.16		0.059				0.16		0.124

		0.045		0.741				0.18		0.180				0.18		0.424				0.18		0.086				0.18		0.040				0.18		0.060				0.18		0.130

		0.050		0.777				0.2		0.200				0.20		0.447				0.20		0.091				0.20		0.044				0.20		0.062				0.20		0.137

		0.055		0.808				0.22		0.220				0.22		0.469				0.22		0.097				0.22		0.047				0.22		0.063				0.22		0.144

		0.060		0.835				0.24		0.240				0.24		0.490				0.24		0.103				0.24		0.051				0.24		0.065				0.24		0.151

		0.065		0.858				0.26		0.260				0.26		0.510				0.26		0.109				0.26		0.055				0.26		0.066				0.26		0.159

		0.070		0.878				0.28		0.280				0.28		0.529				0.28		0.116				0.28		0.060				0.28		0.068				0.28		0.167

		0.075		0.895				0.3		0.300				0.30		0.548				0.30		0.123				0.30		0.065				0.30		0.070				0.30		0.176

		0.080		0.909				0.32		0.320				0.32		0.566				0.32		0.130				0.32		0.070				0.32		0.072				0.32		0.185

		0.085		0.922				0.34		0.340				0.34		0.583				0.34		0.138				0.34		0.076				0.34		0.074				0.34		0.194

		0.090		0.933				0.36		0.360				0.36		0.600				0.36		0.147				0.36		0.082				0.36		0.076				0.36		0.204

		0.095		0.942				0.38		0.380				0.38		0.616				0.38		0.156				0.38		0.088				0.38		0.078				0.38		0.214

		0.100		0.950				0.4		0.400				0.40		0.632				0.40		0.166				0.40		0.096				0.40		0.081				0.40		0.225

		0.105		0.957				0.42		0.420				0.42		0.648				0.42		0.176				0.42		0.103				0.42		0.083				0.42		0.237

		0.110		0.963				0.44		0.440				0.44		0.663				0.44		0.187				0.44		0.112				0.44		0.086				0.44		0.249

		0.115		0.968				0.46		0.460				0.46		0.678				0.46		0.198				0.46		0.121				0.46		0.089				0.46		0.261

		0.120		0.973				0.48		0.480				0.48		0.693				0.48		0.211				0.48		0.131				0.48		0.092				0.48		0.275

		0.125		0.976				0.5		0.500				0.50		0.707				0.50		0.224				0.50		0.141				0.50		0.095				0.50		0.289

		0.130		0.980				0.52		0.520				0.52		0.721				0.52		0.237				0.52		0.153				0.52		0.099				0.52		0.303

		0.135		0.983				0.54		0.540				0.54		0.735				0.54		0.252				0.54		0.165				0.54		0.103				0.54		0.319

		0.140		0.985				0.56		0.560				0.56		0.748				0.56		0.268				0.56		0.179				0.56		0.107				0.56		0.335

		0.145		0.987				0.58		0.580				0.58		0.762				0.58		0.284				0.58		0.193				0.58		0.111				0.58		0.352

		0.150		0.989				0.6		0.600				0.60		0.775				0.60		0.302				0.60		0.209				0.60		0.116				0.60		0.370

		0.155		0.990				0.62		0.620				0.62		0.787				0.62		0.320				0.62		0.226				0.62		0.122				0.62		0.389

		0.160		0.992				0.64		0.640				0.64		0.800				0.64		0.340				0.64		0.245				0.64		0.128				0.64		0.409

		0.165		0.993				0.66		0.660				0.66		0.812				0.66		0.361				0.66		0.264				0.66		0.134				0.66		0.430

		0.170		0.994				0.68		0.680				0.68		0.825				0.68		0.383				0.68		0.286				0.68		0.141				0.68		0.452

		0.175		0.995				0.7		0.700				0.70		0.837				0.70		0.407				0.70		0.309				0.70		0.149				0.70		0.475

		0.180		0.995				0.72		0.720				0.72		0.849				0.72		0.432				0.72		0.334				0.72		0.158				0.72		0.499

		0.185		0.996				0.74		0.740				0.74		0.860				0.74		0.459				0.74		0.362				0.74		0.168				0.74		0.524

		0.190		0.997				0.76		0.760				0.76		0.872				0.76		0.487				0.76		0.391				0.76		0.180				0.76		0.551

		0.195		0.997				0.78		0.780				0.78		0.883				0.78		0.517				0.78		0.423				0.78		0.193				0.78		0.579

		0.200		0.998				0.8		0.800				0.80		0.894				0.80		0.549				0.80		0.457				0.80		0.208				0.80		0.608

								0.82		0.820				0.82		0.906				0.82		0.583				0.82		0.495				0.82		0.226				0.82		0.639

								0.84		0.840				0.84		0.917				0.84		0.619				0.84		0.535				0.84		0.248				0.84		0.672

								0.86		0.860				0.86		0.927				0.86		0.657				0.86		0.578				0.86		0.273				0.86		0.706

								0.88		0.880				0.88		0.938				0.88		0.698				0.88		0.625				0.88		0.305				0.88		0.742

								0.9		0.900				0.90		0.949				0.90		0.741				0.90		0.676				0.90		0.345				0.90		0.780

								0.92		0.920				0.92		0.959				0.92		0.787				0.92		0.731				0.92		0.397				0.92		0.820

								0.94		0.940				0.94		0.970				0.94		0.835				0.94		0.791				0.94		0.467				0.94		0.861

								0.96		0.960				0.96		0.980				0.96		0.887				0.96		0.855				0.96		0.568				0.96		0.905

								0.98		0.980				0.98		0.990				0.98		0.942				0.98		0.925				0.98		0.725				0.98		0.952

								1		1.000				1.00		1.000				1.00		1.000				1.00		1.000				1.00		1.000				1.00		1.000
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