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Psrt A

[Aoswer any gp questions from the followings; Figures in the right margin indicate full rnarks']

l(a). Draw the equivalent circuit of a PV cell and indicate the sigrificance of each element

ofthis circuit.

1{b). ;";;;th" name of the parameters that characllnzl the solar cell performance'

AIso, Show tn" "ft"tt 
oi *'i"s rcsistaflce on the performance of a Solar cell

graPhicallY' i, L:-L
1(c). Between Si Solar cells and GaAs Solar cells' which one more is suitable for higlr

temPerature aPPlication and whY?

Estimate cell temperatuJ' t[t**'it voltage' and maximum power output for the

150-W BP2I50S *oOit'*at' conditions of l-sun insolation and ambient

temperature 30 'C' The module has a NOCT of 47'C'

2(a). Deiigr a PV system including WP rating and battery.fh capaciry for a Solar Home

-'-'- 
systJ* (sHS) in Chittagong city' Data givenare as follows:

Five 13 W noor"rr"rrr l'Jriio, e no,rr"p.r a.y'_t"o_to w BAIr' TV for 3 hours per

day, One small radio "iiW 
f"' 5 hours per day' Two computer of 250 W for 4

hours per day, One nti'fgt*'* "f toi^*-Y 10 hours per day' Deep discharge

fZOV"; iuttW is used, Continuous cloud for 5 days

Also, Consider Pu *"arrf-ft <ii Wpl efficiency is 55olo atrd terminal voltage is 12 V'

2(b). write short notes o' r-iiilu*-Ln (ii-ioo) batt"ries' Compressed Air Energy Storage

(CAES), and Superconducting Magnetic Energy Storage (SMES)'

3(r). What do you mean by rowrd-trip efficiency of a battery and Hot-spot heating of PV

,"r. ilT$"J*m, what are the indices used for quanliffing the reliabilitv? Mention the

causes of failure of PV modules' What do you know about MPPT?

3(c). A solar cell at 300"K ;; /- = 0'55 v' I*: 2 A!^= l '3' calculate the Fill Factor

(FF) under following condition R'= 0'08 O' rR'r' = 2 O
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4(e).
40).

1(c).

s(a).

so).
s(c).

Part B

[Answer any ,lrde questions from the followings; Figures in Se right margin indicate full marks.]

Derive the equation of generated power from the wind.
Classifr Wind Turbine (WT) based on wind speed of rotation. Describe variable
speed WT with proper skerch.
Suppose thar a NEG Micon 750/48 (750-kW generator, 48-m rotor) wind turbine is

mounted on a 60-m tower in an area of Shitakunda, Chittagong with 7-nls average

winds at 20-m height. Assuming standard air density, Rayleigh statistics, Class I
surface roughness, and an overall efficiency of 30%, estimate the annual energy
(kwt/yr) deli. cred from that wind turbine.

Briefly ,ribe the selection of PV system configuration based on voltage and

curent.
Design a transformer isolated and transformer-less grid connected PV system.

Briefly give an overview of impact of wind power plants on power system dynamic
perfomrance. Also, draw the circuit diagram of DFIG based wind energy conversion
system and mention its two advantages.

6(a). What do you think about the potentiality of han esting energy from Biomass in
Banglar' 

- ' .r;rre vorr r^^:-^' uments in favor ofyour opinion.
6(b). Do you rt and Wave energy generator e.re different? If yes,

Mention the diiterv'ees r.,r,!r, !er, rrese two t)?es of energy conversion system.

Give a brief overview on different technologies for hawesting tidal energy such as

the tidal sheam generator, Tidal barrage, and tidal lagoon.

6(c). Consider a tidal site in the coastal area of Chittagong tbat observed difference
between the high and low tide is 7 m. The basin area is about 0.7 sq. km which can

generate power for 4 hours in each cycle. The average available head is 7 u and

overall efficiency of generation is 70%. A.lso, consider specific weight of sea water

. is 1020 kg/m3 and there are 715 firll tidal cycles ina year. Ifa tidal power plant is
going to be install at that locatiog Calculate the yearly powe.r output from that nlent.

Also, make a corunent about the feasibility of the tidal power plant at tt . .. rited
location,

?(a), What a ..iL.e^ 6reb i ., - ii r'esting wave energy? Briefly describe any

one method for harvesting wave enetgy. How elecricity can be produced from
geothemral energy?

7(b). The Whisper H900 wind turbine has a 900-W generator with 2.13-m blades. In an

area with Gm/s average wind speeds, estimate the .energy delivered. @nergi
Estimate Using the Capacity Frctor Approach.)

7(c). What are the different ways to oblain lhe energy from Biomass? Write down the

name of the different methods suggested for maintaining the biogas production-

Also, Draw the typical power curve characteristics of wind turbine.
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Pert B

[Answerany@questionsfiomthefollowings;Figuresintherightmarginindicatefullmarks.]

4(e).
4(b).

4(c).

Derive the equation of generated power from the wind' 
^

Cf*rtfy Wria Turbin; OVD based on wind speed of rotation' Describe variable

speed WT with PmPer skerch'

iil;; ,h* 
" 

i'rEb Mi.o, 750/48 (750-kW generator,4S-m rotor) wind turbine is

;';rt"d on a 60-m tower in an arca of shitakunda, chiuagong with 7-rrls av-erage

;d";i 20-m height. Assuming standard air density, Rayleigh statistics,. class 1

surfaceroughness,-andanonerullem"ien"yof30%,estimatethearurualenergy
(kWl/yr) deli' ered from *rat wind turbine.

3
3

4

)

4
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4

5(a). Briefly ,ribe the selection of PV system configuration based on voltage and

current.
5@). Design a transformer isolated and tarsformer-less grid connected PV system'

sirf sitfi g*e an orervie* of impact of wind porver-p^lTo * power system dynamic-'-' 
,"r#;ce. Also, draw the circuit diagram of DFIG based wind energy conversion

system and mention its two advantages'

6(a). What do you think about the potentiality oj harrystinS energy from Biomass in

Banglai 
: 

^ /'':r,e rrotti t^-"^^' uments in favor of your opinion' 
- --

6(b). Do you rt and Wave enerry generatot are diffelEnt? If yes'

Mention the ditlerv^rwei ,r.,tt, !e! ;rese two tlpes ofenergy conversion system'

Give a brief overview on different technologies for harvesting tidal energy such as

the tidal stream generator, Tidal barrage, and tidal lagoon'

6(c). A;il; a tidai site in the coastal area of Chiuagong that observcd difference-.-,. 
t"t*"o tu" high and low tide is 7 m. The basin area is about 0.7 sq. hn which can

;;;;; po*# ro, 4 hours in each cycle' The average availablg lrqad ry 
7 m and

iveral eftciency of generation is 70%. Also, consider specific weight of sea.water

i, f OiO kgld ;d tli"r" uo 715 full tidal cycles in a year. If a tidal-power plant is

goi"gto 6 install at that location, Calculate the yeady power output ftom that nlant'

Also, make a comment about the ieasibility of the tidal power plant at th ' '-rited

location,

7(r). What a -.!.Jr 6res r " ' ,-, vesting wave energy? Briefly describe^any

one method for hawesing *i," "oogy' 
How electricity can be produced from

geothennal energY?

ZOl. ite-Ulnisper ffiOO ,rinA turbine has a 900-W with 2.13-m blades. In an

area with 6-m/s average wirut speeds, estimate the .energy delivered' @netgr

Estimate Uring the Capacity Fector Approach') 
^

7C). Wilt; *,e &f"t"ot'*uys to obtain th9 lergy.from 
Biomass? Write down the

name of the different mihods suggested for maintaining the biogas production'

A,tso, Draw the typical power cuwe characteristics of wind turbine'
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