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Envrgy Conversion (da L )

Answer all the fnllwi‘ﬁﬁaﬁs[iﬂn.\ 3

Question 1: |16 points, 30 minutes|

A- define the following terms:
Global  warming- Mechanical encrgy-  Electrical  energv-  Nonr enewable  energy-
Electromagnetic encrgy.

B- Explain thedetails of the energy conversion processes in both of the followin €
Nuclear power plant- Tidal power plant- Fossil fucls power plant. Stirlingdi sh.

C- Fig.1 shows two blocks of masses mi= 4 kg and m2= 2 kg sre released from rest. What is the
change of the potential encrgy of the system after the blockshave moved 20 ¢on?

Question 2:Put (True) or (False) pnd Justify (he false statement [30 points, 40 niinutes)

I- Canada is the largest country thatproduces coul,

I- In electromagnetic system,the electrical encrgy and the mechanical energy are inter:eoverted
via the magoetic feld,

d- Thermal energy is a kind of mechanical ERTFEY.

4- Nuclear energy is a kind of kinetic CneTgEy.

5= In nuclear power plant, the heat wproduced by nuclear fusion,

b Small amount of uranivm can produces asmall amount of CIETEY.

7= Renewable energy is more efficient than fossil Tuels,

8- The initial cost of rencwable encrpy power plant is cheap.

9- Amything that has mass and movement has potential cnergy,

10- Photavoltaic power plant is more efficient than parabolic ireugh power plani,

11- Energy from the sun can be dirceily converted toglectricity,

12- Biomass direct combustion ean produce only electriciiv.

13- Pyrolysis can produce biodiescl,

14- Electromagnetic energy is the total amount of Kinetic and potential encrgy in a system,

15- 00l is the cleanest of all fossil fugls,

Question 3: [10 points, 20 minutes|

A- Drive the equation which caleulates the electric energy of & wind turbine?

B- Fig.2 shows the power curve of o 200kW w i turbine determine the rated output power,ap o
caleulate the capacity factor and the autput electric coergy when the tarbine operate a1
sverage wind speed 8 mus. Calenbate the windd P er density if the rotor diameter is&0m,

- A wind power plant has 100 furlines, cach ome rated for 1.8 MW, 'I'I‘llflput'lltj lactor ks 389,
What is fhe plant's anoual energy vield?

Question 4: |14 points, 30 minutes|

A~ Explain the principle operation of nuclear P er plan?
B- Compare with six dilfereni points between remewabidc and nuclear power plant?
©- Write six different things io Ielp tae ke global warming?
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# Question 5: [9 points, 20 minutes|

A- Sketch Lix) and caleulate the induced emf in the excitntion coil for a linear actuato
Fig 37

B- Mustrate the Coneept map of electromechanical syste

C- Culeulate the torgue and foree seting on the plunger for a lin

r shown in

m mpodeling?
car actuator shown in Fig.3?

# Ouestion 6: [6 points, 10 minutes)

A- A I kg brick falls off a4 m high roof. 1t reaches the ground with a veloeity of .85 m/s. What
is the kinetic cnergy of the brick when it staris te Bl widd when it reaches the ground?

B- Caleulate the kinetic energy of a 40 g goll ball traveling at inh 20 mis (b 40 mis (€) Simis?

C- Calenlate the maximum power Tor a horizontal-ais w ind turbine whose blades sweep a

civeular area with a diametes of 0 m, and fr wn apstream wind speed of v = 12 m/s?
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