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SECTION "A"

[10Qxl:l0marks]

Choose and tick the most appropriate answer.

l. Irradiation (insolation) is defined as

[a] the incident radiant energy on a surface
[b] the rate at which radiant energy is incident on a surface
[c] the incident radiant energy per unit area on a surface over a specified time
[d] the rate at which radiant energy is incident on a surfac. p.r rnit area of the surface

2. At the hill and mountain sides,

[a] the air above the slopes heats up during the day and cools down at night more
rapidly than the air above the low lands which causes the air to rise along tf,e slopes
during the day and flow down at night.

[b] the air above the slopes heats up during the day and cools down at night more
rapidly than the air above the low lands which causes the air to flow down during
the day and rise along the slopes at night.

[c] the air above the low lands heats up during the day and cools down at night more
rapidly than the air above the slopes which causes the air to rise along the slopes
during the day and flow down at night.

[d] the air above the low lands heats up during the day and cools down at night more
rapidly than the air above the slopes which causes the air to flow down during the
day and rise along the slopes at night.

If the average wind power density F/A is greater than 700 Wlm2, then the wind
resource is considered as

[a] poor [b] average [c] good [d] great

A tidal power plant with a basin area of 106 m2 starts operating in a tide of range 12 m.
Assume that the average sea water density is about tOZi kglmland the acceleration due
to gravity is about 9.81 m/s2. If the power plant stops opera:ting when the head on it falls
below 3 m, the average power generated in one 

"rnptying 
process is about

[a] 12.3 MW [b] 20.3 Mw [c] 30.2 Mw tdl 41.8 Mw

If p is the water density, g is the acceleration due to gravity, 'a' is the amplitude, l. is the
wavelength, L is the width of the wave pelpendicular to the direction of propagation of
the wave and f is the frequency, then the power per unit width of the rrur. i, given Uy

tal loe'r Fr ; psa2Lr rc1 ! pg*xr 
t a1 

f;pgixrr
The hardest form of coal is
[a] peat [b] lignite [c] bitumin [d] anthracite

H:C ratio in natural gas is

[a] less than 0.5

[c] between 1- 1.75
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[b] between 0.8 - I

[d] more than2
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Hydroelectric power plants having generation capacity less than 10 MW and more than
100 kW are called
[a] picohydro plant [b] minihydro plant
[c] microhydro plant [d] large hydro plant

Inanuclearreaction ,ru"t * ont q ruBrtot + ruKr* +2ont +e,thevalueofxshouldbe
[a] 72 [b] 8e [c] e0 ldl s2

10. Thermal neutrons are

[a] fast neutrons

[c] slow neutrons

Fill in the blanks.

[b] moderately fast neutrons
[d] exceptionally fast neutrons

SECTION "B"
[10Q.x1:l0marks]

released per fission of u-235 atom is 200 Mev. The energy
of uranium undergoes nuclear fission will be equal to

Joules.

I Tfre zenith angle of the sun at Kathmandu (latitude 27o 4Z'N) at the winter solstice at
12:00 solar time is about _(degrees). (_,

2. The day length at Kathmandu at the summer solstice is about (hours).

J The rock occurring at moderate depths but to which water does not have access, either
because of the absence of ground water or the low permeability of the rock, is called the

4- For temperature difference AT = l g K and wann ocean surface water temperature Th:
27"C (300K) with p : lxl03 kg/m3 and C 4.2x103 J/kg/K, the flow rate required to
yield I MW of electricity output from an ideal heat engine is about m3/s.

5. Biochemical conversion (wet processes) takes two forms which are fermentation and

6. A fuel cell converts

7. The nature of the current developed in MHD generator i, _ C
8' The neutral temperature of a thermocouple is defined as the temperature at which the

thermo EMF

9 The amount of energy
released when I gm

10. A hydroelectric plant has a discharge of 200 m3/s and the head of the water 100 m. If
the efficiency of the turbine alternator is set to 0.85, the power generated is equal to

MW
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SECTION *C"

[5 Q." 4:20 marks]

Discuss the geothermal resources. Draw a schematic diagram of heat extraction from ahot dry rock (HDR) system.

OR
With a labeled diagram, explain the basic principle used in energy from tides (tidal
energy). Define the terms spring tide, neap tide and tidal range.

Derive an expression for the power per unit area of the surface from the ocean wave.
OR

what is the basic principle of ocean thermal energy conversion (orEC)? Draw aschematic diagram of an orEC system and deterrnine the maximum output ofmechanical power one can obtain from the system.

Explain briefly the process of formation of different coals and also mention theircalorific values. Describe the basic physical process of coal cleaning with the help of ablock diagram.

Explain the differences between an impulse turbine and a reaction turbine used inhydropower.

OR
what is Seebeck thermoelectric effect? Describe briefly a thermoelectric powergenerator with the help of a labeled diagram.

what is mean by mass defect and binding energy? calculate the mass defect and energyreleased in the following nuclear fusion reaction
iu +in -+ lH + ,,H
(Given !U =Z.Ot+102a.u., ,,H =t.007gzs a.u. and lH 4.0rct a.u.)

SECTION "D"
[5 Q. * 7 :35 marks]

Define the term irradiance. How do you convert the local standard clock time into solartime by applying two corrections? What is Ho, tne aar;r-;ar radiation on a horizontalsurface in the absence of the atmosphere, at latitude 43" N on April 15? (Grc = 1353wm2)

with a labeled diagram,. discuss tr,.o*r-.ong.enlraJins or flat plate sorar energycollector with its applications and advantages. Explain iir" .nriror..ntat-i.pucts ofsolar energy systems.

what do you mean by biomass? Explain the different types of biomass conversiontechnologies. Discuss the environmental impacts of biomass.-
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Discuss the cup anemometers and propeller anemometers. Derive an expression for the
thrust on turbines.

OR
Discuss the local winds and planetary winds. With a labeled diagram, explain the
principal subsystems of a typical horizontal axis wind turbine (HAWT).

Describe area-velocity method for the measurement of discharge in a river. An
environmental agency measures the average velocity of the flow in a river to be 1.5 m/s
where it is I m deep and 5 m wide. (a) What is the flow rate? (b) Just downstream, in a
narrower part of the river it is 2 m wide and 0.5 m deep. What is the flow rate and
average velocity there?

OR
Draw schematic diagram of an MHD power generating system and explain its working
principle. What are the major advantages of a MHD power generator? A typical MHD
generator has the following specifications. Calculate the maximum power generated by
the system.

Electrical conductivity of the working fluid (o) = 50 mho/m
Area (A)= 2 m2
Plate separation (d) :0.2 m
Velocity (v) = 1000 m/s
Magnetic flux (B)= 2.S Wb/m2

10. Describe a nuclear chain reaction with example. What is neutron multiplication
number? Explain critical, sub-critical & supercritical states of chain reaction. A nuclear
power plant generates 400 MW of electrical power on an average. The power plant has
an efficiency 40% and uses U-235 as fuel. Calculate the amount of fuel required for one
day's operation of the plant. (Assume that the energy released per fission of U-235 is
200 MeV)
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