Pilani

Dubai Campus

V" Year 1l Semester 2012-2013
Compre Exam (Closed Book)

Course No. BITS C462 Course Title: RENEWARBLE ENERGY
Date: 02-08-2013 Duration: 3 Hrs
Max.Marks: 40 Weightage: 40%
Note:

s Answer all the questions

e Draw neat sketches wherever necessary
¢ Make suitable assumptions if required and clearly state them

1. Calculate the-nior'ﬁhigi‘average solar flux received on a flat-plate collector vertical
surface facing due south. The collector is located at a place 15 ° 00’ N on 20"
day of October, 2012, Assume 8 =@

The data given are: |

Time 11:12 hr

Hy = 2408 kd/m?/h

Hs = 1073 kd/im?h

Ground reflectivity, p=0.25, w=75"° (6 Marks)

2. (a) Discuss in detail about the parameters governing the performance of

cylindrical parabolic collector. (3 Marks)

(b) Explain thermo-chemical storage system (2 Marks)

3. Find the rotor diameter for a multi blade wind turbine that operates in a wind
speed of 10 kmph to pump water at a rate of 6 m*hour with a lift of 6 m, at the
atmospheric pressure and temperature of 20 °C. Also calculate the angular
velocity of the rotor in rpm. Data given are: Water density = 1000 kg/m® |
efficiency of turbine = 60 %, efficiency of pump = 85 %, coefficient of
performance, C, = 0.35 and tip speed ratio = 1.0 {5marks)




4. (a) Explain the low, medium and high temperature type of solar power plants.
(3 marks)

(b) Write a short note on Amorphous Silicon Solar Cells (2 marks)

-5. (a) Discuss the varies types of geothermal power plants and compare

their performance (3marks)

¥

(b) Define the specific speed for turbine and also give the range of specific speeds for

Pelton and Kaplan turbines (Zmarks)

6. The basin area of the tidal project is 0.72 sq.km, with a difference of 8 m between the
high and low water levels. The average available head is 5 m and the system generates
electric power for four hours in each cycle. If the power at any point of time is 12070 kW,
find the overall efficiency of the plant: assume density of sea water as 1025 kg/m®
Calculate also the average tidal cycles in a year if the yearly power generation is

337.96 x 10° kW, {(5marks)

7. The following data are given for a family bio gas digester suitable for output of five
cows: the retention time is 20 days, temperature 30°C, dry matter consumed = 2 kg/day.
Burner efficiency is 60 %, methane proportion is 0.8. Assume the density of mixture as
50 kg/m®. (i) If volume of bio gas is 2.4 m® per day, find biogas yield and (i) if the power
available from the digester is 400 W, calculate the heat of combustion of methane in
MJ/m? (4 Marks)

8. (a) Explain the production process of ethanol from biomass. (2.5 Marks)

(b) What are the different types of fuel cells and discuss their applications?
(2.5 Marks)
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R BITS Pilani

Dubai Campus

BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai, U.A.E
IV Year II Semester 2012-2013
Test 2 (Open Book)

Course No. BITS C462 Course Title: RENEWABLE ENERGY

Date: 22-04-2013 Max.Marks: 20

Weightage: 20% Duration: 50 min.
ote:

e Answer all the questions

e Draw neat sketches wherever necessary
e Make suitable assumptions if required and clearly state them

1. (a) (i) A wind turbine maintains a tip-speed ratio of 8 at all wind speeds. At
which wind speed will the blade tip speed exceed the speed of sound (330
m/s)? (i) A large wind turbine has a blade diameter of 100 m . At what rotor

speed will the tip-speed exceed the speed of sound? (4 Marks)
(b)Discuss the favorable sites for installing wind mills. (3 Marks)
2. Discuss and differentiate between reaction and impulse turbine. (4 Marks})

3. (a) Compare the performance of Single stage flash system, Binary —cycle
system and Total-flow system of geothermal power plants (3 Marks)

(b) In a vapor dominated hydrothermal power plant, one technique for operating a
steam turbine in part- load power output is to throttle the steam to a lower pressure
before it enters the turbine as shown in Fig. The steam conditions are 2 MPa, 400
°C and the turbine exhaust pressure is 10 kPa. Assuming the expansion inside the




BITS Pilani

Dubai Campus

turbine is to be isentropic process, calculate (i) the full — load actual work out put of
the turbine per unit steam mass flow rate and (i) the pressure and temperature of
the steam must be throttled to for 80 % of full- load output (6 Marks)




BITS Pilani

Dubai Campus

IV Year 1I Semester 2012-2013
Test 2 (Open Book)

Course No. BITS C462 Course Title: RENEWABLE ENERGY
Date: 22-04-2013 Max.Marks: 20
Weightage: 20% ‘ Duration: 50 min.
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai, U.A.E
' IV Year II Semester 2012-2013

Test 1 (Closed Book)

Cours_e No. BITS C462 Course Title: RENEWABLE ENERGY
me-Max.Markss. 25 .. - we

.Date: 04-03-2013 e ‘ P o
Weightage: 25% : Duration: 50 min.

* Answer all the questions

» Draw neat sketches wherever necessary
Make suitable assumptions if required and clearly state them

L]
. - s

1. Data for a Fiat plate collector used for heating are given below: [7 Marks]
FACTOR ~ SPECIFICATION - =
Location & Latitude : COIMBATORE 22°30'N
Day & time Jan 1, 11.30- 12.30(1ST) )

Average Intensity of solar radiation | 350 W/m?

Collector tilt Latitude + 15°

No. of glasé cover 2 (assumep=0.24)
Heat removal factor for collector 0.810

Transmittance of glass 0.88

Absorptance of the glass 10,90

Top loss coefficient(U,) for collector | 7.88 W/m= °C

Coliector Efficiency 6.7 %

Ambient temperature 15°C

Wi




Calculate

(i) Solar altitude angle
(if) Incident angie and

(it}  Collector fluid temperature

2.Define the following terms:
a. Hour Angle
b. Solar Constant

¢. Concentration Ratio

[6 Marks]

3. Describe in detail about the major atmospheric pollution released from coal based power

plants.

{5 Marks]

4. Evaluate the monthly average clearness index for 20" April, 2002, at a surface located at

latitude 35° N. the monthly average daily

925kJ/m? fhr

terrestrial radiation on a horizontal surface is
[7 Marks]
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Pilani

| Dubai Campus

Second Semester 2012 - 2013

Course: BITS C462 Renewable Energy B
QUIZ- 2[Closed book]

Date:20.05.2013

Max.Marks :7
Time: 20 min

Weightage: 7 %

Note: (i) Answer all the Questions.
(i) Assume suitable value if required

1. Find the digester volume, if the fluid volume is 0.2 m®day and
retention time of biomass in the digester is 20 days.

2 What are the main steps involving in the biogas production process?

3. What is the function of flash separator and purpose of water
from deep sea in open cycle? '




4. Find the solar radiation intensity at surface of sea, if the solar
radiation intensity at 10 m depth of seais 67.36 W/m? and at
20 m depth of seais 3.35 W/m? respectively.

5. How is bio-oil produced?

6. Name three working fluids in closed cycle of OTEC plant.

7. What is bio-fouling in OTEC plant?
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ampus

Second Semester 2012 - 2013

Course: BITS C462 Renewable Energy
QUIZ- 2IClosed book}

B

Date:20.05.2013
Time: 20 min

Max.Marks :7
Weightage: 7 %

Note: (i) Answer all the Questions.
(i} Assume suitable value if required

1. Find the digester volume, if the fluid volume is 0.2 m*day and
retention time of biomass in the digester is 20 days.

3

B v

2.What are the main steps involving in the biogas production process?

1/)?73\@49’"0”:3
Aoed Sremsionas

3. What is the function of flash separator and purpose of water
from deep sea in open cycle? ‘

Cla L Drpumater v Dpraduiy AP0 daooy
Fm  TNL A °‘b/ 4 Fann

d\% I NE) L LR SN IV N




4. Find the solar radiation intensity at surface of sea, if the solar
radiation intensity at 10 m depth of seais 67.36 W/m? and at
20 m depth of seais 3.35 W/m? respectively.

1249 \'\"IMM

5. How is bio-oil produced?
T e o S WA W e
o Arcea oy} Ab~ lued =y v i)

6. Name three working fluids in closed cycle of OTEC plant.

N‘\P;-:n/ \')’r\bwﬁ/ ﬁ&vﬁ

7. What is bio-fouling in OTEC plant?
O“f% By fg;\“'\’é"" &){M&'{“\“’i‘ -
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2 BITS Pilani

| Dubai Campus

Second Semester 2012 - 2013

Course: BITS C462 Renewable Energy A
QUIZ- 1[Closed book] _
Max.Marks :8 Date:25.03.2013
Weightage: 8 % Time: 20 min

Note: (i) Answer all the Questions.
(ii) Assume suitable value if required

1. Name the three organic fluids used in low temperature solar thermal energy
applications.

2. What is the working principle of solar pond thermal power plant?

3. In solar distillation, solar radiation beam falls 30 ° to the transparent cover
of 1m?. The latent heat of evaporation of water is 36 Wikg. Solar intensity
is 1.2 kWim® . If the water collected is 10 liter find efficiency of the

system.

4. What is heliostat and where is it used?
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5. What is the best fixed orientation for power production from a photovoltaic
module located at the South Pole?

6. Calculate the flow of junction current in a p-n junction in the dark, if the
saturation current is 10® Am™

7. Find the area of single —crystalline PV cell for the following data: solar
radiation flux = 1.2 KW/m?, efficiency = 12 %, fill factor 0.7 and the product
of open circuit voltage x short circuit current = 50W.

8. Why is hydrogenated amorphous silicon (a-Si:H) suitable material for thin film
solar cells?
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 BITS Pilani

Dubai Campus

Il Semester 2012-2013 Compre Exam  Scheme of Valuation

Course No. BITS C462 Course Title: RENEWABLE ENERGY
1. Calculation of d, Ry, Ry, R, =-11.40% ,0.227, 0.50.125 4 Marks
monthly average solar flux = 1207 kJ/m?hr 2 Marks

2. (a)Detailed discussion on the parameters governing the performance of

cylindrical parabolic collector 3 Marks
(b) thermo-chemical storage system with diagram 2 Marks
3. rotor diameter =7.4m 3 Marks
the angular velocity of the rotor = 7.16 rpm 2 Marks
4, (a)Epranation of low, medium and high temperature

type of solar power plants with diagram 3 Marks
(b) Amorphous Silicon Solar Cells details 2 Marks
5. (a) Types of geothermal power plant 2 Marks

Comparison 1 Mark

(b) Definition of specific speed for turbine 1 Mark

range of specific speeds for Pelton and Kaplan turbines 1 Mark

6. overall efficiency of the plant = 80 % 3 Marks
average tidal cycles in a year = 700 2 Marks
7. biogas yield = 0.24 m°/kg 2 Marks
heat of combustion of methane = 30 MJ/m® 2 Marks

8. (a) production process of ethanol from biomass 2.5 Marks

(b) types of fuel cells and their applications 2.5 Marks




