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Section 1. QUIZ
1. The nominal pressure PN is the one for which a component of piping breaks
	True|_|	false |_|

2. The pressure sensor with capacitive cell is a strain gage transducer
	True|_|	false |_|

3. The Coriolis flowmeter is a mass flow transducer
	True|_|	false |_|

Section 2. QUIZ
1. Which of the following elements is not present in an industrial sensor? 
[bookmark: Controllo4]a.  |_|	primary sensing element
b.  |_|	transducer
c.  |_|	amplifier
d.  |_|	servomotor

2. This property of the sensors depends on the full scale
NB: mark the wrong answer only!
a.  |_|	accuracy
b.  |_|	precision
c.  |_|	rangeability
d.  |_|	measuring range

3. The principle on which is based the thermocouple is 
a.  |_|	Peltier effect
b.  |_|	Fourier effect
c.  |_|	 Soret effect
d.  |_|	 Seebeck effect

Section 3: SENSORS AND MEASURING INSTRUMENTS PROCESS 
3.1.	TC 
With ref. to the Type K (Chromel-alumel) TC in the Fig.
[image: ]
a. Is it an industrial TC?
	True|_|	false |_|

b. Recognize and describe the main component parts
Type your answer here! There is no text limitation

3.2.	Pressure Sensors
a. discuss the measuring principle of the liquid-filled U-tube
Type your answer here! There is no text limitation

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



3.3.	The level meter
a) Recognize which type are the sensors in the attached Fig.  (Please notice that they are of same type, but are just differently placed in the tank!)
Type your answer here! There is no text limitation

b) What physical law is reported in the upper caption of the Fig.?
Type your answer here! There is no text limitation

[image: level_hydrostatic]
c) What is the variable that is actually measured and the used to determine the level?
Type your answer here! There is no text limitation

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



3.4   The general properties of the sensors 
a. Give definition of accuracy
Type your answer here! There is no text limitation

b. Give definition of precision
Type your answer here! There is no text limitation

c. As a future process engineer, do you prefer accuracy or precision?
	accuracy |_|	precision |_|

d. Explain a valid reason for your preference
Type your answer here! There is no text limitation
3.5. 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 are the fundamental laws underlying its working principle?
Type your answer here! There is no text limitation

e. 
Can it work for liquids?
	True|_|	false |_|

f. Can it work horizontally?
	Yes|_|	No |_|

[image: ]Section 4: VALVES 
4.1	Valve technology
With ref. to the simple piping in the Fig.
[image: ]
a. How many valves are in the figure? 
[bookmark: Numero1]   

b. What is the function of the yellow valves ?
Type your answer here! There is no text limitation

c. What is the function of the black valve ?
Type your answer here! There is no text limitation

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

e. What type of actuator is the black valve equipped?



4.2. Sizing Problem
Sizing is requested for a globe valve at the following conditions:
            nominal diameter of the line: DN = 65 mm
            fluid: water, with density  = 1000 kg / m3
            pressure upstream of the valve: P1 = 45 psi
            pressure downstream of the valve P2 = 20 psi

            nominal flow:  = 12 L/s
            vapor pressure: Pv = 0.275 atm
            coefficient of the ratio of the critical pressure for liquids: FF = 0.956
         
1. Calculate the flow coefficient Cv for the above conditions

A valve Manufacturer Table is available fom the Burket 2013 valve (see below), 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)

	10
	2.7

	15
	4.0

	20
	7.1

	25
	12.0

	32
	18.0

	40
	34.0

	50
	48.0

	65
	64.0


Cvn=1.16 Kvn
2. Size the valve for the problem in question, choosing the one with the most suitable DN and intrinsic characteristic.

The above valve, with the intrinsic characteristic chosen in the previous point, is inserted in a circuit with a user equipment ΔPu = 2.1 atm. 
Both the nominal pressure drop Pn on the valve itself and the V authority are unknown.

However, you know that a flow rate 1 = 162 gal(US)/min passes through this valve inserted in the circuit when h1 = 0.45

3. Calculate the value of ΔPn
4. 
Calculate the value of n
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. 
What is the relative stroke h2 which will allow the flow through the valve of a flow rate 2 = 90 gal(US)/min
8. Check the cavitation according to the IEC standard
7
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