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Part A
[Answer any ly.questions from the followings; figures in the right margin indicate full marks.]

1(a). "Temperature affects the solar cell efficiency significantly" - Justi$r the 2+2

statement. Also, describe the causes of solar cell degradation and failure

of PV modules.

1(b). What are the three basic attributes for the operation of a PV cell? Write 3

down the name of the materials used for solar cell. Also, Show the effects

of series and shunt resistance on the performance of a Solar cell.

l(c). A solar cell at 300 k has Voc : 0.50 V,Isc:2.2A, n: 1.3. Calculate 3

Fonn Factor (F.F) under following conditions: (i) Rs : 0.08 f), Rsh :
large, (ii) Rs : 0 f), Rsh : 1 O, and (iii) Rs : 0.08 C2, Rsh :2 Q.

2(a). Classifr electrical energy storage technologies. Describe Flyrvheel 4

Energy Storage (FES) with proper sketch.

2(b). Write short notes on Superconducting magnetic energy storage (SMES), 3.5

Lead acid battery (LA), and Flywheel energy storage (FES).

2(c). In PV system, rvhat are the indices used for quantif,ing the reliability? 1+1 .5

Briefly explain the following terms: latent heat storage, Reflectance, and

Solar pond.

3(a). "Solar cell efficiency limits as a function of the band gap of the cell 3

absorber material"- Justify the statement. Also, write a short note on

"Supercapacitor as energy storage"

3(b). Suppose a PV system using GEPV-100 modules to power a home in Chittagong 3

city. Daily load is 4 kwh, system voltage is 24 V, System efficiency is 70oh and

peak sun hours (PSH) in the worst month is 5 hours. Calculate the number of
module and total installed power required. Consider that cell temperature is

580C and voltage of a module at MPP is 16.1V.

3(c). Design a solar PV system where power requirement is 0.3 kW where 2

system voltage is28 V and Vmax :0.542 V,Imax:0.1143 A.
3(d) Write down some applications of Solar PV. 2
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Part B

[Answer any three questions from the followings; figures in the right margin indicate full marks.]

4(a). Derive the equation of generated power from the wind. 3

4(b). Describe the operation of DFIG based wind energy conversion system. 3

Also, draw the block diagram of a Limited Variable Speed rvind energy

conversion system.

4(c). A 40-m, three bladed lvind turbine produces 600 kW at a wind speed of 4

14 m/s. Air density is the standard 1,225 kg/m'. Under these conditions:

i. At what rpm does the rotor turn when it operates with a TSR of 4.0?

ii. What is the tip speed of the rotor?
iii. If the generator needs to turn at 1800 rpm, tvhat gear ratio is needed to

match the rotor speed to the generator speed?

iv. What is the efficiency of the complete wind turbine (blades, gear box.

generator) under these conditions?

5(a). Classifu the grid interactive PV system. Describe the transformer-less two 4

stage designs for grid-interactive PV systems. Also, write a short note on

"Wind energy grid interfacing"'

5(b). Describe the dual stages system configuration for grid connection of PV 3

system. Also, Briefly describe the selection of PV system configuration

based on voltage and current.

5(c). Drarv the circuit arrangement of single phase 3-wire AC system with 3

proper indication.

6(a). What are the methods for generating regular power from a tidal porver I +3

plant? Give a brief overview on different technologies for harvesting

tidal energy such as tidal stream generator, dynamic tidal power plant,

and tidal lagoon for harvesting tidal energy.

6(b). Specify different Conversion Options for Bioenergy and Industrial 3

Biotechnology.
' 6(c). Describe the components of Components of Hydropower System with net 3

sketch.

7(a). What are the parameters to determine potentiality of wave power? What 3

are the modern technologies for harvesting rvave energy? Describe one

method for harvesting wave energy.

7(b). How fuel cells produce electrical energy? Write down the name of 4

different types of fuel cells mentioning their efficiencies. How electricity
can be produced from geothermal energy?

7(c). Suppose that a NEG Micon 750148 (750-kW generator, 48-m rotor) wind 3

turbine is mounted on a 50-m tower in an area with 5-m/s average winds

at 10m height. Assuming standard air density, Rayleigh statistics, Class 1

surface roughness, and an overall efficiency of 30o/o, estimate the annual

energy (kWh/yr) delivered.
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