
Multiple choice question 

1. Renewable energy is a inexhaustible in nature. 

    a. Exhaustible.    b. Inexhaustible 

    c. Source.             d. Resource 

2. In hydro power kinetic energy of water is converted into electrical energy 

    a. Hydropower.   b. Thermal Power. C. Tidal power.     d. Wind power 

3. In wind power wind energy is converted into electrical energy 

    a. Hydropower.   b. Thermal Power. C. Tidal power.     d. Wind power 

4. In thermal power thermal energy is converted into electrical energy 

    a. Hydropower.   b. Thermal Power. C. Tidal power.     d. Wind power 

5. Tidal power the ocean energy is converted into electrical energy. 

    a. Hydropower.   b. Thermal Power. C. Tidal power.     d. Wind power 

6. Plant matter created by the process of photosynthesis is called as biomass 

   a. Biomass.  b. Gasification.  c. Hydrolysis.  d. Payrolysis 

7. Gasification is the process of converting solid biomass with a  limited quantity of 

air into producer gas 

  a. Biomass.  b. Gasification.  c. Hydrolysis.  d. Payrolysis 

8. Pyrolysis is the thermal decomposition of biomass in the absence of oxygen 

   a  Biomass.  b. Gasification.  c. Hydrolysis.  d. Payrolysis 

9. Biochemical conversion includes anaerobic digestion to produce biogas 

    a. Biochemical conversion    b. Gasification.  c. Hydrolysis.  d. Payrolysis 

10. Biomass+heat=charcoal 

    a. Charcoal.   b. Sale gas. C. Fuel gas. d. Hot combustion products 
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11. Biomass and limited oxygen is equal to fuel  gas 

    a. Fuel gas.  b. Gasification.  c. Hydrolysis.  d. Payrolysis 

 

12. Biomass and oxygen is equal hot combustion products 

    a. Charcoal.   b. Sale gas. C. Fuel gas. d. Hot combustion products 

13. The methane percentage inside the biogas  55 to 65% 

    a. 55 to 65.    b. 30 to 40.  C. 10 to 20 d. 1 to 10 

14. The carbon dioxide percentage inside biogas is 30 to 40% 

      a. 55 to 65.    b. 30 to 40.  C. 10 to 20 d. 1 to 10 

15. Digestion is biological process that occurs in the absence of oxygen and in the 

presence of organisms 

a. Digestion.   b. Hydrolysis.  c. Methane formation d. Acid formation 

16. Hydrolyse and fermentation of the the raw material in the biogas is known as 

acid formation 

a. Digestion.   b. Hydrolysis.  c. Methane formation d. Acid formation 

17. Acetate carbon dioxide are converted into gas mixture of methane and CO2 to 

by the bacteria called as methane formation 

  a. Digestion.   b. Hydrolysis.  c. Methane formation d. Acid formation 

18. 1 kg of dry cattle dung produces 1m cube of biomass 

         a.1.      b.2.      c.3.       d.4 

19. 1 kg of fresh cattle dung contains 8% of dry biodegradable mass. 

       a. 8.       b.2.      c.10.     d.14 

20. 1 kg of fresh cattle dung has a volume of about 0.9 litre 

       a.0.9.    b.1.       c.0.2.    d.12 



21.The ratio of chemical energy output in the dry producer gas at 15 oc 

      a.15.     b.20.     c.45.      d.28 

22 The calorific value of biogas ranges from 5000-5500 Kcal/kg 

a.5000-5500.    b.4000.   c.6000  d.8000 

23.the CN ratio cattle dung 20.8 

        a.20.8.        b.25.      c.45.     d.50 

24.the biogas production Lt/kg from cattle dung is   

        a.40.        b.32.     c.142.    d.90 

25.The remaining indigestible matter is reffered as slurry 

        a.slurry.   b.dung.   C.wet material.   d.soil 

26.Typical retention of slurry in a biogas plant is 40 days. 

      a.40.        b.50.       c.80.      d.60 

27.Methane bacteria work best in a temperature range of 35 to 38 o C 

      a.35- 38.       b.56.      c.40.      d. 60 

28.Fermentation of raw cow dung can takes place at any temp.between 8 to 55 oC 

      a.8 to 55 oC.           b.56.      c.40.      d. 60 

29.The rate of biogas formation is very slow at 8 oC 

a.8.        b.3.      c.10.    d.9 

30.A Ph value between 6.8 and 7.8 must be best for normal gas production 

          1.6.8 - 7.8.       2.6.0.    3.9.0.    4.3.5 

31.the water content should be around 90 percent of the wt of total contents.. 

          a.90.      b.70.      c.80.     d.50 



32.Cow dung process well if the slurry contain 8 & 9 percent solid organic matter 

during fermentation 

       a.8-9.    b.10.    c.20.   d.22 

33.The slurry should be agitated to improve the gas yield 

     a.agitated.     b.dry.     c.dehydrated.   d.none 

34.The depth of digester of KVIC 3.5- 6.5 m 

a.3.5-6.5.      b. 5.     c. 8.    d.7.8 

35.The diameter of KVIC is 1.2 to 1.6 m  

      a.1.2 - 1.6.    b. 4.     c.3.      d.2.4 

36.Through the dung is mixed with water 4:5 

     a. 4:5.      b.8:9.        c 1:3.     d.2:3 

37.The gas pressure varies between 7 and 9 cm water column 

a.7 - 9.    b. 10.   c.   12   d.14 

38.The cost of drum is about 40 percent total cost of plant. 

     a.40.        b. 50 .     c.70    d.30 

39. The design of the plant of janatha type is Chinese origin 

       a. Chinese.  b. Indian.   c. Spanish.   d. Italian 

40. In Janata type biogas plant no steel is used 

         a. Janata.  b. Kvic.   c. Deenbandhu .  d. Lokmangal 

41. Dinbandhu model was developed in 1984 

a. 1984.      b. 1987.  C. 2000.  d. 1980 

42. Deenbandhu plant having a capacity of 2 m cube/day 

       a.2.         b.5.         c.  7.       d.8 



43. About 90% of the biogas plants in India are of the deenbandhu type 

      a. Janata.  b. Kvic.   c. Deenbandhu .  d. Lokmangal 

44. Biogas plant can run 2 HP engine for 1 hour 

a.3.      b.2.      c.5.      d.1 

45. Biogas plant can run 100 litre capacity refrigerator for 9 hour 

      a.100.      b.500.      c 490.   d. 2000 

46. 1 cubic metre of biogas plant illuminate a lamp having 60 watt capacity for 7 

hours 

     a.  60.      b.90.      c.10.     d.300 

47. 1 cubic metre biogas plant can develop 1.25 kwh 

     a.3.       b.2.     c.1.25.    d. 1 

48. Lifespan of the kvic type plant is 30 years 

    a.30.     b 45.     c.  50.   d.34 

49. Fixed bed gasifier in generally a vertical reactor 

a. Vertical.   b. horizontal. c. triangular.  d. Circular 

50. In updraft gasifier at the top material at the top and the Air release from the 

bottom to the top 

51. In a cross draft gasifier air is fed into the gasifier through a horizontal nozzle 

52. In a down draft gasifier the biomass is fed the top and producer gas and ash 

moves down 

53. The first zone of the gasification process is known as drying 

     a. Drying.   b. Payrolysis c. Oxidation.  d. Reduction 

54. The second zone of the gasification process is known as pyrolysis 

a. Drying.   b. Payrolysis c. Oxidation.  d. Reduction 



55. Third zone of the gasification process is known as oxidation 

         a. Drying.   b. Payrolysis c. Oxidation.  d. Reduction 

56. IV zone in the gasification process is known as reduction 

a. Drying.   b. Payrolysis c. Oxidation.  d. Reduction 

57. Pyrolysis zone temperature ranges from 200 degree Celsius to 600 degree 

Celsius 

       a.200-600.     b.120.     c.900-1200.  d.1300-800 

58. In drying on temperature is up to 120 degree Celsius 

a.200-600.     b.120.     c.900-1200.  d.1300-800 

59. In oxidation zone temperature in this from 900 to 1200 degree Celsius 

     a.200-600.     b.120.     c.900-1200.  d.1300-800 

60. In reduction zone temperature reduces from 1300 to 800 degree Celsius 

    a.200-600.     b.120.     c.900-1200.  d.1300-800 

61. The process of briquetting consists of applying pressure to mass of particles with 

or without binder 

62. Most of the agroforestry biomass contains high moisture 18 to 20% 

    a.18-20.     b.26.    c.44.    d.10 

63. The compression ratio of approximately 7 : 1 for the loose biomass to form 

brequttres 

   a.7:1.      b.1:2.      C.5:6.    d.5:6 

64. Bricquetting is a technology method to compressing bulk raw material 

65. Biomass is semi-fludized through the application of high pressure in the range 

of 1200 to 2000 kg per centimetre square 

a.1200-2000    b.100-200  c.22-80.   d.none 



66. Briquetting machine operate at lower pressure range 500 to 1000 kg per 

centimetre square 

a.1200-2000    b.500-1000  c.22-80.   d.none 

67. Biomass is force  through the holes in a die plate by pressure rolls is called as 

pelleting. 

        a.pelleting.      b.cutting.    c.rolling.  d.extruding 

68. Modified from pelleting product for the size 2to5 CM is called cutting 

        a.pelleting.      b.cutting.    c.rolling.  d.extruding 

69.where biomass is forced through the holes using A screw is called extruding 

        a.pelleting.      b.cutting.    c.rolling.  d.extruding 

70.where biomass is wrapped around the rotating shaft with producers high-density 

roll is called as rolling. 

        a.pelleting.      b.cutting.    c.rolling.  d.extruding 

71.sun is the heaviest body of the solar system around which all the planets revolve 

72. The light emitted from the sun reaches the earth in 8.3 minutes 

73. Sun is the main source of heat and light energy for all the members of solar 

system including the earth 

74. Pyrheliometer is used for measuring beam radiation 

a.Pyrheliometer.      b.anemometer.      C.Pyranometer.    d.Lux 

75. Pyranometer is used to measure total radiation 

       a.Pyrheliometer.      b.anemometer.      C.Pyranometer.    d.Lux 

76. Anemometer is used to measure wind speed 

      a.Pyrheliometer.      b.anemometer.      C.Pyranometer.    d.Lux 

77. Lux is the unit of the light 



    a.Pyrheliometer.      b.anemometer.      C.Pyranometer.    d.Lux 

78. This solid materials in the presence of a temperature difference of heat  is called 

as conduction 

    a. Conduction.  b. Radiation .    c. conviction.   d. Convection 

79.radiation in which energy moves in space by electromagnetic waves in a moving 

field 

        a. Conduction.  b. Radiation .    c. conviction.   d. Convection 

80. Convection means the heat is transferred from different phases 

        a. Conduction.  b. Radiation .    c. conviction.   d. Convection 

81. The temperature attained on a parabolic concentrator reflector is 100 to 300 

degree Celsius 

82.the most favourable orientation of a collector for heating only is due to south at 

an inclination angle to horizontal equal to the latitude + 15 degree  

83. A passive method is one in which thermal energy flows through a living space 

by natural means without the help of a mechanical device 

84.The size of the box type cooker is 50x50x12 

      a.50x50x12.       b.60x60x20.     c.none      d.100x100x20 

85.The dimensions of the latest model are. 

       a.50x50x12.       b.60x60x20.     c.none      d.100x100x20 

86.The temperature attained is ahout 100 oC in solar coocker 

a.190       b.  100.      c. 15-20.    d.None 

87.Addition of single glass glass reflector 15-20 oC 

       a.190       b.  100.      c. 15-20.    d.None 

88.Deliver hot hoter renge of 50 to 70 oC 



        a.190       b.  50-70.      c. 15-20.    d.None 

89.A solar heater works on a principal on natural circulation 

       a. Natural circulation.       b.heated.       c.drying.   d.none 

90.Removal of moisture at predetermined level is called dring 

       a.drying.        b.dehydration.  c.none.     d.sorting 

91.Removal of moisture at dry bone condition 

         a.drying.        b.dehydration.  c.none.     d.sorting 

92.A cabinet type solar dryer is suitable for small scale use. 

        a. Small.      b.large.     c. None.   d. Not used 

93.For large scale drying convective dryer is used. 

        a. Small.      b.large.     c. None.   d. Not used 

94.In cabinet dryer drying temperature from 50- 80 oC 

        a.50-80.       b.10.     C 19-24.      d.15-20 

95.Cabinet dryer drying time ranges from 2-4 days 

       a.2-4.         b.5.        c.01.         d.7-8 

96. Basin type solar stills are adopted for distillation of water 

      a.basin type.       b. Cabinet.     c. Convective.     d.none 

97.A well designed still capacity is 3 lit/m2 

a.3.         b.2.      c.6.     d.5 

98.A solar pond is a simple device for collecting and storing heat 

 a.basin type.       b. Cabinet.     c. Convective.     d.solar pond 

99.A solar pond designed to reduce convective and evaporative heat loss . 

         a.basin type.       b. Cabinet.     c. Convective.     d.solar pond 



100. In a solar pond greater Salt concentration at the bottom 

         a.basin type.       b. Cabinet.     c. Convective.     d.solar pond 

101. convective solar pond reduces heat loss by being covered a transparent 

membrane 

          a.basin type.       b. Cabinet.     c. Convective solar pond     d.none 

102.Non convective solar ponds prevent heat loss by convective forces .. 

           a.basin type.       b. Cabinet.     c.non  Convective.     d.none 

103.In a non convective ponds may be stabilized by viscocity  

          a.basin type.       b. Cabinet.     c.non Convective.     d.none 

104.The salt gradient pond is the most common type of non convective solar pond. 

       a.basin type.       b. Cabinet.     c.non Convective.     d.none 

105. A solar pond is mass of shallow water about 1-1.5 m 

        a.0.5.        b.1- 1.5.     c.2.5.    d.5 

106. In a solar pond salt have been dissolved at a higher  concentrations 

107. In a solar pond solar radiations entering the pond surface is observed through 

out the depth 

108.The top layer of the solar pond is convective 

      a.convective.      b.non convective.   c.high concentration d.none 

109. The bottom layer of the solar pond is convective layer 

      a.convective.      b.non convective.   c.high concentration d.none 

110. The middle layer of the solar pond is non convective layer 

      a.convective.      b.non convective.   c.high concentration d.none 

111. solar fencing is the modern days alternative to the conventional type of 

perimeter protection 



112.the conventional types of fenses are only passive fences cannot resist the 

intruder 

113.The solar fence is scientific fence and works on the solar energy with backup 

facility 

114. The heart of power fence is the energizer 

115.the solar water pumping system is a standalone system operating on a power 

generated using solar PV system 

116.the winds on the earth surface are caused by the unequal heating of the land and 

water by the sun 

117. Energy derived from wind velocity is wind energy 

118.wind energy is non conventional type of energy which is renewable with 

suitable devices 

119.the minimum wind speed of 10 km per hour is considered to be useful for 

working windmill for agriculture purpose 

120. The wind energy vary from time to time and place to place. 

121. In India win speed lies between 5 kilometre per hour to the 20 km per hour 

a.5-20.     b.10-30.      c.none of these.   d.4 

122. Windmill is a machine for wind energy conversion 

      a.wind.      b.water.     c.Velocity.   d.kinetic 

123. Vertical Axis machine simple design as compared to horizontal express 

124. Savoni windmill works on the principle of cup anemometer 

125.horizontal Axis wind turbines have their axis of rotation horizontal to the 

ground 

126.the horizontal type windmill have a 3 cross section or more efficiently thick 

cross-section to the blade 



127. In windmill rotors more than two blades would have higher coefficient 

128.biofuel  transportation fuel like biodiesel that are made from biomass material 

129. Viscosity representation flow characteristics and the tendency of fluids 

130. Density represents weight per unit volume. 
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1)  The gas thus produced was and is still called as 

Marsh Gas. 

2) The Technology of harnessing this gas under 

artificially created condition is known as Biogas 

Technology . 

3) One biogas unit for small family requirement about 

3- 5 cattle heads. 

4) Optimum quantity of dung with water mixture in 

First  stage is hydrolysised . 

5) Acid formation  contain hydrolysised mixture is 

converted into acid mixture. 

6) Methane generation is the acid mixture converted 

into mechanization stage. 

7) Methane forming micro organism is also known as 

Methanogens. 

8) Biogas contain tolerated PH range is 6.8 to 7.5. 

9) Three zones are present in anaerobic fermentation of 

organic matter. 

10)The optimum temperature of digester slurry in 

mesophillic, Thermophilic, Psycrophilic is 35,55, 10. 

11) PH range suitable for gas production is rather 

narrow i.e 6.6 to 7.5. 



12)C:N ratio is usually around 25:1. 

13)The optimum levels for cattle dung slurry in the 

range of 8 to 10% 

14)A combination of batch feed and semi continous fed 

digester is known as SHF digestion. 

15)The year 1961 khadi and village industries 

commission(KVIC).  

16) The Janata model is a mixed dome biogas plant 

which was developed by PRAD in 1978. 

17)The  Janata plant costs about 20-30% less than the 

KVIC floating drum type plant. 

18)Deenbandhu plant is modification and advnce 

version of Janata fixed dome biogas plant. 

19)Gasification is the process of converting solid 

biomass with limited quantity of air into producer gas. 

20)Maximum limit of 5-15 mg solid and tar per kg of 

gas may be allowed for the use of gas in on IC engine.  

21)Raw material includes agricultural residues 

common solid waste. 



22)In forestry product hagging,chipping, 

drying,densifying operation carried out. 

23)Municiple solid waste size reduction of MSW is 

done by one or two stages shredding only. 

24)Ferromagnetic and non-ferromagnetic metals 

separated by Eddy current. 

25)Glass pieces are removed by Air classification. 

26)Fixed bed gasifer is generally a vertical rector 

(Furance). 

27) The fixed bed gasifer are the feedstock is supported 

either on fixed grate or sand bottom. 

28) The first zone of gasification is drying zone. 

29) Temperature of drying zone is 120 c. 

30) Second zone of gasification is pyrolysis zone. 

31) Temperature of pyrolysis is 200-600 c. 

32) Third zone is called oxidation or combustion 

zone. 

33) Temperature of oxidation zone is 900-1200 c . 

34) Fourth zone is called as reduction zone. 



35)Temperature of reduction zone is 900-600°c 

36)Heating value of producer gas ranging from 4000-

5000 kg/m2 

37)Downdraft gasifer produces relatively cleaner gas. 

38) Fluidized bed gasifer is refractory lined unit. 

40) Conversion efficiency of gasifer is 75%. 

41)Drying is a universal method for preserving food. 

42)Food become lighter due to moisture removal. 

43)Dried product not only has increased shelf life but 

also reduce cost of transportation and storage. 

44)Traditionally food products are dried by spreading 

in open sun in tin layer. 

45)Spreading the food product in open sun in tin layer, 

this method is known as natural or open sun drying. 

46) The removal of moisture require only low 

temperature heating. 

47)In the forced circulation type solar dryer ,air is 

heated through collector and is forced on to the drying 

material. 



48)Dryers are classified as direct as well as indirect 

type of solar dryer. 

49)The intermittent nature of solar radiation cannot 

affect the drying the performance at low temperature. 

50)Photovoltics (PV) or solar cell are often referred to 

semiconductor devices that convert sunlight into direct 

current (DC) electricity. 

51)Group of PV cell are electrically configured into 

modules and arrays. 

52)PV system can be used either centralized or 

distributed power generation. 

53)Energy independence and environmental 

compability are two attractive feature of PV system. 

54)At present the high cost of PV module and 

equipment is the primary limiting factor for the 

technology. 

55) A typical silicon PV produce about 0.5 – 0.6 volt 

DC under open circuit, no wood condition. 

56) A PV cell is a fundamental building block of PV 

system. 



57)A PV array produce energy / power when exposed 

to sunlight. 

58)A PV array is a complete power generating unit 

consisting of any no. of PU module and panel. 

59)Winds are the motion of air around the earth. 

60)The moment of air is caused by the uneven heating 

of the planers surface by the sun. 

61)Scientist have estimated that as much as 10% of 

worlds electricity could be provided by wind 

generation. 

62)India has estimated wind power potential of 45,195 

MW. 

63)India ranks fourth in the world in wind power 

generation. 

64)In India more than 7660 MW of electricity is being 

produced from the wind energy . 

65)The world largest wind forms are in California. 

66)The first wind mill used as source of electric power 

was built in Denmark in 1890. 



67)The major factor influencing energy in the wind is 

the wind velocity. 

68)The wind energy is very diffuse in nature. 

69)Doubling the wind speed will increase the available 

power Eight times. 

70)The efficiency of wind machine depends on wind 

speed with type of turbine and with nature of load. 

71)At the furling speed (VF) the machine is shut down 

to protect from high winds. 

72)Seasonal and diurnal variation has significant 

effect on wind. 

73)Diurnal variation is less than increase in height. 

74)Wind speed inceases with increase in height. 

75)The rate of increase is given by V/V0=(H/HO)1/2. 

76)Wind energy conservation system are divided into 

two types horizontal axis machine and vertical axis 

machine. 

77)The size of wind pumps currently available ranges 

From 1 to 8m rotar diameter. 



78)Battery charger of rating 1.5 kw to 4 kw are 

available. 

80)The wind been used as a reliable and inexpensive 

power source for water pumping. 

 

 

 

 

 

 

 

 

 



SECTION–III

Part1:RenewableEnergySources

Renewableresourcesaremoreevenlydistributedthanthefossilandnuclear

andpossibleenergyflowsfrom renewablesaremorethanthreeordersofmagnitude

higherthanthecurrentglobalenergyuse.

However,theeconomicalexploitationoftherenewablesisdependentupon

manyfactorslikecompetinglanduse,interruptiblenatureofresourceslikesolar

radiationandwindpatternsandthecostofharnessingtheresources.

Whilethecostsofinstallationandgenerationofelectricitywithrenewable

sources continue to decline and technologicaladvances improve generation

efficiencies,historicallytheyhavenotkeptpacewiththeeconomicsofenergyfrom

fossilfuels.

OBJECTIVEQUESTIONS

1. Thesourceofenergywhich,canberenewedbyreproductionorbyphysical

processes isknownas…………….sourceofenergy

[RenewableorInexhaustible]

2. Typicalexamplesof…………….energysourcesarehuman,animal,solar,wind,

biomassandmanure.

[Renewable]

3. Renewablesourcesofenergyare…………….

[Inexhaustible]

4. …………….sourcesofenergycanberenewedbyChemicalprocess,Mechanical

process&Reproduction.

[Renewable]

5. Renewableenergysourcesareconstantly…………….bynature

[Reproduced]

6. Renewableenergyassourceoffarm powerincludes…………….

[Solar,wind&biogas]

7. Renewableenergyismainlyobtainedby…………….

[Sun,wind&biomass]

8. The……………isasourceofallenergysources.

[Sun]



9. Energysourcesthattakelongtimetobereplenishedarecalledas…………….

sourceofenergy.

[Non-renewableorexhaustible]

10. Typicalexamplesof…………….energysourcesarecrudepetroleum,coaland

naturalgas.

[Non-renewable]

11. …………….is energyobtained from static stores thatremain bound unless

releasedbyhumaninteraction.

[Nonrenewable]

12. Traditionalenergyisassociatedwithto…………….

[Dryingofclothes]

13. Energysourcesthatreleaseavailableenergydirectlytothesystem through

chemical orbiologicalprocesscalledas…………….sourceofenergy.

[Direct]

14. Typicalexamplesof…………….sourceofenergyarehumanlabour,animal

labour, biomass,petroleum productsandelectricity.

[Direct]

15. Energysourcesthatdonotreleaseenergydirectlybutitreleasethrough

conversion processcalledas…………….sourceofenergy.

[Indirect]

16. Typicalexamplesof…………….source ofenergyare seed,manuresagro-

chemicals, fertilizersandmachinery.

[Indirect]

17. Theenergysourcesareavailableatlowcostcalledas…………….sourcesof

energy.

[Non-commercial]

18. Typicalexamples of non-commercialsources of energy are …………….

and …………….

[Human&bullock]

19. Typicalexamples of…………….sources ofenergy are diesel,petroland

kerosene.

[Commercial]

20. Thesungeneratesenergyfrom…………….

[Nuclearfusion]

21. The…………….sourceofenergyissolarsystem,wind&water.



[Inexhaustible]

22. Wateristhe…………….sourceofenergy.

[Inexhaustible]

23. The…………….fuelsarecoal,oil&naturalgas.

[Fossil]

24. Thecommercialsourceofenergyismostly…………….

[Fossilfuel]

25. Agriculturalwasteisthe…………….sourceofenergy.

[Noncommercial]

26. Woodisthemixtureofcompounds,like…………….

[Cellulose]

27. …………….energyisinitiallyanisolatedenergypotential.

[Nonrenewable]

28. …………….energysuppliesarealsocalledFinitesuppliesorConventional

energysupplies.

[Nonrenewable]

29. Wind,solar,biomassandtidalareexamplesof…………….energysupplies.

[Renewable]

30. Solar,biomass,geothermal,windandhydropowerenergyareallrenewable

sourcesof energy.Theyarecalledrenewablebecausetheycanbe…………….

bynatureina shortperiodoftime.

[Replenished]

31. Coal,petroleum,naturalgasandpropaneare because they are formed

from theburied remainsofplantsandtinyanimals…………….

[Fossilfuels]

32. Themostcommonlyusedrenewableenergysourceintheworldis…………….

energy.

[Hydro]

33. Hydrogenenergyaccountsforabout…………….

[23%]

34. TheconcentrationofCO2inatmosphereis…………….

[0.03%]

35. Globalwarmingfocusesonanincreaseinthelevelofgasinthe



atmosphere…………….

[Carbondioxide]

36. Burningoilproduces................gassaidtobecausingglobalwarming.

[Carbondioxide]

37. Environmentalpollutionisnotcausedby…………….inatmosphericair.

[Highhumiditycontent]

38. TheprimaryenergyconsumptionofIndiais……………

[1/29oftheworld]

38. Theglobalprimaryenergyconsumption(2002)wasequivalentto……………

[9405Mtoe]

39. Theworldaverageperpersonenergyconsumptionisequivalentto……………

tonnesofcoal.

[2.2]

40. ThefueldominatestheenergymixinIndianenergyscenario?……………

[Coal]

41. Thefourthlargestproducerofcoalandligniteintheworldis……………

[India]

42. Indianpercapitaenergyconsumptionis……………oftheworldaverage.

[20%]

43. India’senergyintensityis……………timesofworldaverage.

[1.5]

44. India’scurrentpercentagepeakdemandshortageforelectricityis……………

(EM/EA)

[14%]

45. EnergyconsumptionperunitofGDPiscalledas……………

[Energyintensity]

46. ……………theAct,whichisproposedtobringthequalitativetransformationof

the electricitysector.

[ElectricityAct2003]

47. Whichofthefollowingishighestcontributortotheairpollution?

[CarbonMonoxide]

48. Projectedtemperatureincreaseindegreecentigrade2100duetoclimate

changeis ……………



[2]

49. Acid rain is caused by the release ofthe following components from

combustionof fuels.

[SOxandNOx]

50. Thefundamentalprocessnowingeneraluseforconversionofsolarradiation

into heatisthe……………

[Greenhouseeffect]

51. AccordingtoUSgeologicalsurvey,geothermalenergyisallheatstoredinthe

Earth’s crustabove150Ctoadepthof……………

[At10km]

52. InIndiathestatesofHimachalPradesh,KarnatakaandJammu&Kashmir

has ……………plants.

[Geothermal]

53. Worldoilreservesareestimatedtolastover……………

[45years]

54. Thecountryhasthelargestshareoftheglobalcoalreserves……………

[USA]

55. The% ofgasreservesforRussianFederation,whencomparedtoworld

reserveis consideredat……………

[30%ofWorldreserve]

56. Worldgasreservesareestimatedtolastover……………

[65years]

57. TherearenonuclearfusionpowerstationsinworldbecauseNuclearfusionis

…………….

[Hardtocontrol]

58. Today,whichrenewableenergysourceprovidestheU.S.withthemost

energy……………

[Hydropower]

59. TheU.S.consumeslotsofenergy.Thefuelprovidesthemostenergy……………

[Petroleum]

60. The sector of the U.S. economy consumes most of the nation’s

petroleum…………..

[Transportation]

61. ThemostofenergyinAmericanhomesusedfor……………therooms.



[Heatingandcooling]

62. ThefirsthydroelectricpowerplantintheU.S.wasbuiltin…………….

[1982]

63. Themostwidelyusedfuel…………….attheU.S.electricplants.

[Coal]

64. MostcarrunsinU.S.runon…………….

[Gasoline]

65. Bernoulli’sprincipleisbasedonthelawofconservationof…………….

[Energy]

66. Thetemperaturetowhichavapourgasmixturemustbecooled(atvarying

humidity) tosaturateis…………….

[Dewpoint]

68. Hotwireanemometerisadeviceusedtomeasure…………….

[Gasvelocities]

69. Achromatographisusedforanalyzingthe…………….ofagas.

[Composition]

70. Themostcommongasemployedingaschromatographis…………….

[Helium]

71. Orsatapparatusisusedfor…………….analysisofthefluegas.

[Volumetric]

72. Geysersisexampleof…………….energy

[Geothermal]

73. Electricalcurrentisproducedfrom at…………….powerstations.

[Electric]

74. Approximatelywhendidthepowerstationsappear…………….

[1950]

75. Electriccurrentiscarriedinthewiresby…………….

[Electrons]

76. Intheturbinegeneratorelectricalenergyisproducedfrom…………….

[Mechanicalenergy]

77. Theelectricbulbemitslightbecausethefilament…………….getshot.

[Inside]



78. Apositiveandnegativeparticles…………….

[Attract]

79. NameoftheMetalinwhichElectricalcurrentisbetterconductedby…………….

[Copper]

80. Twopositivelychargedparticles…………….

[Repel]

81. Electricmotorsnormallyconsumes…………….

[Electricenergy]

82. Twonegativelychargedparticles…………….

[Repel]

83. Whattypeofelectriccurrentismostcommonlyusedtotransmitelectricity?

[AC]

84. Electricwiresnormallycarry…………….

[Electriccurrent]

85. Howstaticelectricitycanbeproducedbyrubbinga…………….

[Woolcloth]

86. Electricgeneratorsnormallyproduce…………….

[Electriccurrent]

87. Thematerial…………….isnotnormallyusedtoproduceelectricity.

[Plastic]

88. Voltisaunitof…………….

[Electricpotential]

89. Nuclearsubmarinesrunon…………….

[Uranium]

90. Mostjetplanesuse…………….tofly.

[Kerosene]

91. Aflywheelstores…………….energy.

[Kinetic]

92. Thespaceshuttleuses…………….toburnfuel.

[Liquidoxygen]

93. Greenplantsconvertsolarenergyinto…………….energy.

[Chemical]



94. Theenergysourceisusedbythesunuseforenergygeneration…………….

[Nuclearenergy]

95. Cellphonebatteriesconvert…………….energyintoelectricity.

Chemical]

96. Thefuelusedinships…………….

[Oilbased]

97. Don’twarm uptheenginefortoolong.One…………….isplentyformostcars

even whenit’stoocoldoutside.

[Second]

98. Don’twastemoneyon…………….gasolineifthecarmanufacturedoesn’trequire

it.

[Premium]

99. Whenidling,cooldowntheautomatictransmissionbyputtingitin…………….

[Neutral]

100. Don’t tailgate. Tailgating means frequent breaking and accelerations

which…………….It’salsounsafe.

[Wastefuel]

101. Lighten up the car.Everyextra 100 …………….mayreduce the car’s fuel

economy by2%.

[Pounds]

102. Remove…………….ifyoudon’tneedit.Youmayimproveyourfueleconomyby

5%.

[Roofrack]

103. Thinkaheadforexample,…………….beforeahill,notwhiledrivinguphill.

[Accelerate]

104. Keep the tyre pressure at the maximum recommended by the

manufacturer. …………….tyres cause additionaldrag on the carand

reducefueleconomy.

[Under–inflated]

105. Ifoneparkforatleast30seconds,…………….theengine.Restartingtheengine

costsaboutasmuchas30secondsofidling.

[Turnoff]

106. Don’tpushthegaspedaltoohard.Hardaccelerationandfrequentbrakingare

someofthebiggest…………….



[Gaswasters]

107. Don’tspeedanextra20mphbeyond…………….mphmaycostyouasmuchas

20%infueleconomy.

[55]

108. Replacetheairfilter.A…………….airfiltermaycostyouasmuchas20%infuel

economy.

[Dirty]

109. Ahouseholdironconsumesabout…………….ofenergyin1hour.

[1kW-h]

110. 3,600,000joulesequalsto…………….

[1kW-h]

111. Electricbillsareusuallybasedonenergyconsumptionmeasuredin…………….

[kWh]

112. OneCalorieequalsto…………….

[4.186joules]

113. A100W lightbulbconsumes…………….in24hours.

[2.4kWh]

114. Onefoodcalorieequalsto…………….

[1000calorie]

115. Innuclearphysics,whatisunitofenergy?

[Electronvolts]

116. OneBTUequalsabout…………….

[0.293Watthours]

117. Anaverageapplecontainsabout…………….offoodenergy.

[100Calorie]

118. Toraisetemperatureof1gm ofwaterby1degreeCelsius,oneneed…………….

[1Calorie]

119. OnekWhequalsto…………….

[1000Watthours]

119. Burning1gallonofgasolineproduces…………….ofenergy.

[35kWh]

120. Theelectronvolt,calorie&watthourareusedtomeasure…………….



[Energy]

121. Themetalsandmineralsobtainedfrom theeartharethe…………….sourceof

energy.

[Exhaustible]

122. Thetotalemissionofradiantenergyfrom ablackbodytakesatarate

expressedby the…………….law.

[Stephan–Boltzmann]

123. Cyclonefilterisusefulfor…………….

[5micrometer]

124. Abodywhichatanyonetemperatureemitsthemaximum possibleamountof

radiationisknownas…………….

[Blackbody]

125. Brassesarethealloysmainlyof……………

[Cu&Zn]

126. Therangeoftemperatureunderneaththeearth’sthincrustis……………

[1000to4000]

127. Themoltenrockcalledattemperaturefrom 700–16000Cis……………

[Magma]

128. MinistryofNonrenewableEnergySources(MNES)createdin……………year.

[1992]

129. TheNationalprojectonbiogasdevelopmentwasinitiatedin……………year.

[1981–1982]

130. In……………NationalProgrammeonImprovedChulhas(NPIC)waslaunched.

[1986-1987]

131. N.T.P.C.standsfor……………

[NationalThermalPowerCorporationlimited]

132. N.H.P.C.standsfor……………

[NationalHydroElectricalPowerCorporation]

133. N.H.P.C.wassetin……………year.

[1975]

134. W.R.R.R.Sstandsfor……………

[Wasterecyclingandresourcesrecoverysystem]

135. N.P.B.D.standsfor……………



[Nationalprojectonbiogasdevelopment]

136. ONGCstandsfor……………

[Oil&NaturalGasCorporation]

137. OILstandsfor……………

[OilIndiaLimited]

138. Theproportionoftheincidentsolarradiationreflectedfrom thesurfaceis

called……………

[Albedo]

139. CompressedNaturalGas(CNG)consistsabout……………methane(CH4)and

rest ethaneandpropane.

[95%]

140. Itisestimatedthat…………… oflandhavingenergyplantationcansupport

powergenerationof……………

[1000ha,3MW]

141. Thelawof……………saysthatenergyisneithercreatednordestroyed.

[Energyconservation]

142. Theamountofusefulenergyconvertedintoworkwhichisobtainedfrom a

system is ……………

[Energyefficiency]

143. Theupperlayeroftheconvectivezoneiscalled……………

[Photosphere]

144. Thetemperatureofthechromosphereisaboutatthebase……………

[4500K]

145. MichaelFaradaybuildsaselectricgeneratorin…………….

[1831]

146. RobertAndersonbuildsoneofthefirstelectricvehiclesin…………….

[1839]

147. Edison and Swan patentthecarbon thread incandescentlamp

in…………….

[1879]

148. MichaelFaradayinventsanelectricmotorin…………….

[1821]

149. JamesWattpatentsanimprovedsteam enginein…………….



[1769]

150. FirstU.S.patentforanelectricmotorissuedtoThomasDavenport

in…………….

[1837]

151. William Robertgrovebuildsthefirstfuelcellin…………….

[1838]

152. WestinghouseandStanleyinstallthefirstAC powersystem in

…………….

[1886]

153. WestinghouseShallengerdeveloped anelectricpowermeterin

…………….

[1888]



Part2:SolarEnergy

WorldSolarEnergyScenario:

Theearthcontinuouslyreceivesapowerinputof1.73x1014KW from thesun.

Thistranslatesto1.5x1018Kwh/year,whichisabout10,000timestheworldis

currentannualenergyconsumption.

Thecurrentmaximum solarenergypotentialisplacedatover2000MTOEper

year.

SolarenergyinIndia:

Indiareceivessolarenergyequivalenttoover5000trillionkWhr/year,whichis

farmorethanthetotalenergyconsumptionofthecountry.Thedailyaveragesolar

energyincidentoverIndiavariesfrom 4-7kWhr/m2dependinguponthelocation.

InIndiathereareabout300clearsunnydaysinayearandsolarenergyis

widelyavailable in mostofthe parts. SolarPV technologies offera unique

decentralized option forproviding electricity locally. The SPV technologies

programme is aimed to develop the costeffective PV technologies and its

application forlarge-scalediffusion in differentsectors,especiallyin ruraland

remotearea.ThefollowingPVtechnologiesareavailableforwidediffusion.

1.SolarStreetlightingsystem,solarlantern,homelightingsystem.

2.StandalonePVpowerplant

3.SolarPVwaterpumpingforagricultureuse.

ThePVofabout58MW aggregatecapacity(about750000systems)has

beeninstalledforvariousapplicationsinthecountry. InIndiauptonow,nearly

3,05,000solarlanterns;1,30,000homelightingsystem;40,000streetlightsand3,450

waterpumpingsystemshavebeeninstalled.

Applicationofsolarenergy:

 Heatingandcoolingofresidentialbuilding.

 Solarwaterheating.

 Solardryingofagriculturalandanimalproducts.

 Solardistillationonasmallcommunityscale.

 Saltproductionbyevaporationofseawaterorinlandbrines.

 Solarcooker.

 Solarengineeringforwaterpumping.



 Foodrefrigeration.

 Bioconversionandwindenergy,whichareindirect,sourceofsolarenergy.

 Solarfurnaces.

 Solarenergy:thermalelectricalconversion.

 Solargreenhouses.

 Agriculturalandindustrialprocessheat.

 Solarphotovoltaiccellswhichcanbeusedforconversionofsolarenergy

directlyintoelectricityorforwaterpumpinginruralagriculturalpurposes.

Advantages:

 Solarenergyisakindofuniversal,decentralized,non-pollutingandfreely

availableenergysource.

 Solarenergyistheenergyofthesun,whichreachesearthintheform ofshort

waveradiation,visiblelightandnearultraviolatelight.

 Solarenergyisessentialforenergykindoflivingorganism.

 Itisin-exhaustiblesourceofenergy&canbeharnessedthroughdifferent

simpleroutes.

 Itsavailabilityandtotalpotentialisnotconfinedtoaparticularcountry,but

wholeofworldgetsit.

 Solarenergyhelpsconsiderable in maintenance the economicalbalance

throughtheprocessofphotosynthesisandgreenhouseeffect.

 Solarenergyhasnonethedisadvantagesasfoundinthecombustionoffossil

fuelssuchascoal,oilofgasetc.

 Solarenergyis bound to achieve greateconomic importance in future

becauseofdepletiontrendofconventionalenergysources.

 Infect,solarenergyistheprimarysourceofallenergy.Itcontinuestobethe

renewableform ofenergy.

 Thesolarenergycanbeharnessedthroughthermalandphotovoltaicroutes.

Thethermalroutesproducesheat,whichcanbeutilisedunnumberofways.

Whereas,photovoltaic’sisdirectconversionofsunlightintoelectricity.

 Solar energy can be converted directly into heat, chemical and

electrochemicalenergy,biomass,electricity,etc.

Disadvantages:

 Lowefficiency(5-15%)veryhighinitialcosts.



 Lackofadequatestoragematerials(batteries).

 Highcosttotheconsumer.

OBJECTIVEQUESTIONS

1. Thefirstattemptforcouplingsolarenergytothebuildingwasmadeby

…………….in1982.

[AbelPifre]

2. ThephotovoltaiceffectwasfirstobservedbyFrenchphysicist…………….in

1839.

[EdmundBecquerel]

3. Belllaboratoriesusedsolarphotovoltaictechnologytoproducethe…………….in

1954.

[Firstmoderncell]

4. EdmundBecquereldiscoversthephotovoltaiceffectin…………….

[1839]

5. Mostoftheenergyweuseoriginallycamefrom…………….

[Thesun]

6. Thesungeneratesenergyfrom…………….

[Nuclearfusion]

7. Ultimatesourceoffossilfuelsis…………….

[Sun]

8. Mostofrenewableenergysourcescanbetracedbackto…………….energy.

[Solar]

9. Theenergyisobtainedfrom thesunis……………energy.

[Solar]

10. Solarenergyisthe…………….sourceofenergy.

[Inexhaustible]

11. Solarenergyisatime……………andintermittent……………energyresources.

[Dependent]

12. Theearthgetsmorethanenough…………….solarenergytomeetallofour

energy needs.

[1000times]

13. Anobviousexampleofrenewableenergyis…………….,whererepetitiverefersto

the24hourmajorprojects.



[Solarenergy]

14. Photosynthesisismethodof……………energyconversion.

[Solar]

15. Solarenergyalsomaybestoredbybatteryfora……………

[Longperiod]

16. ……………maybestoredinavarietyofformsHeat,chemical,electricaland

mechanical&magnetic.

[Solarenergy]

17. Sunlightproducestheheatonfallingobjectduetopresenceof…………….rays

inthesunlight.

[Infra-red]

18. Intensityofthesunraysishighernearthe…………….

[Equator]

19. Insunlight,theheatingraysare……………rays.

[Infra-red]

20. Insunlight,therayoflongestwavelengthis…………….rays.

[Invisible]

21. The conversion ofsolarenergy into chemically stored energy through

biologicalprocessesknownas…………….

[Bioconversion]

22. Theconversionofsolarenergybyvariousformsofplantandalgaeinto

organicmaterial(fixedenergy)isknownas…………….

[Photosynthesis]

23. Adeviceisusedforcollectingsolarradiationiscalled……………

[Solarcollector]

24. Devicesbasedonthe…………….energyforexamplesarecooker,heater,power

plantsandfurnace.

[Solar]

25. Thedeviceshavelessefficiency…………….heatingdevices.

[Solar]

26. Efficiencyofthe…………….heatingdevicesisverylow,becausetheygetsolar

energyinconcentratedform.

[Solar]



27. Theuseofreflectorsinsolarheatingdevicesistoincrease……………

[Efficiency]

28. Solarenergycanbestoredbyheating,meltingorvaporizationofmaterialand

the energybecomesavailableasheat,whentheprocessis……………

[Reversed]

29. PercentofInfra-redraysinthesunlightisabout…………….

[30%]

30. Thefirstpracticalsolarcellsweremadeintheyear…………….

[1954]

31. Solarcellsareusuallymadeof……………

[Silicon]

32. Thesolarcellsusedinsolarpanelareusedtoconvertsolarenergyinto

…………… energy.

[Electrical]

33. Solar cells has the potentialfor higher conversion efficiencies than

silicon ……………arsenidecells.

[Gallium]

34. Solarphotovoltaictechnologyisthedirectconversionofsunlightinto…………….

[Electricity]

35. Photovoltaicsolarcellsaremadeof…………….

[Silicon]

36. Agroupofsolarcellsiscalledas…………….

[Solarcellpanel]

37. ……………cellsaremadeofsilicon,germanium andsemi-conductorselements.

[Solar]

38. Solarcellsare…………….devicesthatconvertsunlightintodirectcurrent(DC)

electricity.

[Semiconductor]

39. Materialswithintermediateconductivityvaluesarecalled……………

[Semiconductor]

40. A semiconductoris a device which can convertradiation directly into

electromotiveforceisknownas…………….

[Photovoltaiccell]



41. …………….isadeviceusedfordetectionandormeasurementofradiantenergy

bythegenerationofanelectricpotential.

[Photovoltaiccell]

42. …………….istheenergytransmittedaselectromagneticradiation.

[Radiantenergy]

43. Theefficiencyofconversionofsunlightintoelectricalpowerforsiliconsolar

cellsis ……………

[12to15%]

44. Asolarcellwithsemi–conductormaterialconvertsthesolarenergyinto

electricitytotherangeofabout…………….

[10–15%]

45. Forterrestrialapplications,siliconsolarcell(photovoltaiccell)haveshown

operating efficienciesofabout……………

[12to15%]

46. AtypicalsiliconPVcellproducesabout…………….voltDCunderopencircuit,no

loadconditions.

[0.50to0.6]

47. Onesquaremeteroffixedarraykeptfacingsouthyieldsnearly……………kwh

of electricalenergyonanormalsunnydayiftheorientationofthearray

adjustedtoface thesun’sraysatanytime,theoutputcanincreaseby

……………percent.

[0.5,30]

48. Thesolarradiationperyearisreaching……………MillionKWhinourcountry.

[5000]

49. Indialiesbetweenlatitude……………andreceivesanannualaverageintensityof

solarradiationbetween……………kJ/m2/day.

[70and370N,16700to29260]

50. Indialiesbetweenlatitude70 and370 N andreceivesanannualaverage

intensityofsolarradiationbetween……………

[400to700cal/cm2/day]

51. EnergyreceivedpersquarepermeterperdayinIndiaundernormalclearsky

conditionsvariesfrom ……………kW-h.

[4to7.5]

52. Thediameterofthesunis……………

[1.39x106km]



53. Theaveragetemperatureofsurfaceofthesunis……………

[5762K]

54. Effectivetemperatureofthesunis…………….

[57620C]

55. ThetemperatureoftheChromosphereatthebaseis……………

[4500K]

56. Thesunisassumedtobea…………….withasurfacetemperatureof…………….

[Blackbody,57620C]

57. Suntakes…………….minutestotransverse…………….oflongitude.

[674,10]

58. Thepercentagebetweentheearthandthesunis…………… from amean

distanceof1.5x108.

[3%]

59. Radiationisthemodeofheattransferbywhichthesuntransfersenergyto

the…………….

[Earth]

60. Thetotalsolarenergyarrivesatearthis……………

[177x1015]

61. The solarenergyis reflected backfrom the totalsolarenergyinto the

space……………

[52x1015W (30%)]

62. Thesolarenergyisconvertedintoheatfrom thetotalsolarenergyis……………

[85x1015W (47%)]

63. Thesolarenergyisusedintheevaporationofwaterintheuniverseis……………

[40x1015W (23%)]

64. Solarenergyisutilizedbyplantsforphotosynthesisis……………

[40x1012W (0.022%)]

65. Solarenergyreachingthetopofearth’satmosphereconsistsofabout……………

ultravioletradiation.

[8percent]

66. Solarenergyreachingthetopofearth’satmosphereconsistsofabout……………

visiblelights.

[46percent]



67. Solarenergyreachingthetopofearth’satmosphereconsistsofabout……………

infraredradiation.

[46percent]

68. Energyisradiatedbythesunaselectromagneticwavesofwhich……………have

wavelengthsintherangeof……………micrometer.

[99percent,0.2to0.4]

69. Ultravioletradiationhasshortwavelength,lessthan……………micrometer.

[0.39]

70. Wavelengthofvisiblelightrangesfrom ……………to……………micrometer.

[0.39to0.78]

71. Infraredradiationshavelongwavelengthmorethan……………micrometer.

[0.78]

72. Therateatwhich solarenergyarrivesatthetop oftheatmosphereis

called……………

[Solarconstant]

73. Thevalueofsolarconstantisapproximately……………

[1353W/m2]

74. …………….isnotatrueconstantasitvaries.

[Solarconstant]

75. Appearantsolartimeisalsocalledas…………….

[Solartime]

76. TheLocalCivilTimemaydeviatefrom thetruesolartimeis……………

[4.50]

77. Timeasmeasuredbytheapparentdiurnalmotionofthesuniscalled…………….

solartime.

[Appearant]

78. Solarenergyreachingpersquaremeteroftheearth’satmospherecalledsolar

constantsisequalto……………

[1.36kW]

79. Thesolarradiationreceivesbyeverysquaremeterareaoftheearth’ssurface

is……………

[1.36kJ/sec]

80. Localciviltimeisreckonedfrom the…………….oftheplaceofanyparticular

meridian.



[Longitude]

81. Indianstandardtimecorrespondsto…………….longitude.

[82.50E]

82. The…………….ofthedayisafunctionofLatitudeandSolardeclination.

[Length]

83. Thedifferencebetweenlocalsolartimeandlocalciviltimeiscalledthe

…………….

[Equationoftime]

84. Threebasic…………….sunanglesareLatitude,Hourangle&Sunsdeclination.

[Earth]

85. Threeadditionalderived…………….anglesusefulinsolarradiationanalysisare

Altitudeangle,Zenithangle&Solarazimuthangle.

[Solar]

86. ……………isthesolarangleindegreesalongthehorizoneastorwestofnorthor

itishorizontalanglemeasuredfrom northtothehorizontalprojectionofthe

sun’srays.

[SolarAzimuthangle]

87. Thepointofthecelestialspheredirectlyovertheobserver’sheadiscalled

……………

[Zenith]

88. ……………isapointonthecelestialspheredirectlyovertheobserver’shead.

[Zenith]

89. Atthetimeofsunrisethezenithangleis…………….

[Z=900]

90. Atthetimeofsunsetthezenithangleis…………….

[Z=900]

91. …………… isallthesolarradiationincidentonasurfaceincludingscattered

reflectedanddirect.

[Globalradiation]

92. Totalinsolationisaterm sometimesusedinsteadof…………….

[Globalradiation]

93. Solarradiation,whichreachesonthegrounddirectlyfrom thesun,iscalled

……………radiation.

[Direct]



94. Directradiationorinsolationisalsoknownas…………….radiation.

[Beam]

95. Apyrheliometerisaninstrumentwhichmeasure…………….radiation.

[Beam]

96. Diffuseradiation orinsolation orskyradiation isalso known as…………….

radiation.

[Indirect]

97. A …………….is an instrumentwhich measures eitherglobalora diffuse

radiationoverahemisphericalfieldofview.

[Pyranometer]

98. ……………isaninstrumentforthemeasurementofthesolarradiationreceived

from wholehemisphere.

[Pyranometer]

99. Solarradiationfluxisusuallymeasuredwiththehelpofa…………….ora…………….

[Pyranometerorpyrheliometer]

100. Solarenergyontheearthismeasuredwith……………

[Pyranometer]

101. Pyranometerisalsoknownas…………….

[Solarimeter]

102. Solarradiationreceivedfrom thesunafteritsdirectionhasbeenchangedby

reflectionandscatteringbytheatmosphereiscalled……………radiation.

[Diffuse]

103. Thepyranometercanbealsousedforthemeasurementof…………….radiation.

[Diffuse]

104. Apyranometerisusedtomeasurethetotal…………….radiationfrom boththe

sunandthesky.

[Shortwave]

105. Apyranometerisusedtomeasure…………….solarradiation.

[Incident]

106. Thedurationofsunshineisrecordedby……………

[Sunshinerecorder]

107. ……………energystorageisusedforbothdomesticwaterandspaceheating.

[Thermal]



108. A…………….pondservesthefunctionofCollectionofsolarradiation&Storage

ofsolarradiation

[Solar]

109. Focussing collectorisadevicewhich can convertradiation directlyinto

electromotiveforceisknownas…………….

[Flatplate]

110. Whennoopticalconcentrationisdonethedeviceinwhichthesolarradiation

collectionisachievediscalleda…………….collector.

[Flatplate]

111. In……………solarcollectortheliquidheatedismixtureofwaterandglycolif

ambienttemperatures below00Ctoarelikelytobeencountered.

[Flatplate]

112. Themostfavourableorientation,ofaflatplateaircollector,forheatingonly,is

facingdueSouthataninclinationangletothehorizontalequaltothelatitude

……………

[Plus150]

113. Flatplatecollectorcanbeusedforavarietyofapplicationsinwhichthe

temperaturesranging…………….toabout…………….arerequired.

[40to1000C]

114. Flatplatecollectorisgenerallyusedfor……………

[Room heating]

115. Performancetestsofliquidflatplatecollectorarecarriedoutunder…………….

conditions.

[Clearsky]

116. Theadvantageofthe…………… system overflatplatetypecollectorsare

Reflectingsurfacesrequirelessmaterial&arestructurallysimplerandthe

working fluidcanattainhighertemperatures.

[Concentrator]

117. ……………heaterisapplicableinheatingbuildings,dryingofagriculturalproducts

andairconditioningofbuildings.

[Solarair]

118. Insolarheater,thesunlightsfallingonthesurfaceofsphericalreflector,gets

concentratedatits……………

[Focus]

119. Insolarfurnace,temperaturecanberaisedupto……………



[30000C]

120. Atypeof……………reflectorsusedinsolarfurnaceConcaveandspherical.

[Solar]

121. Insolarfurnace,thesunlightisreflectedby……………

[Concavereflector]

122. Temperaturehigherthan…………….isachievedusingfocusingorconcentrating

collectors.

[1000C]

123. Fluid temperatures upto around…………….can be achieved in cylindrical

parabolicfocusingcollectorsystems.

[3000C]

124. Insolarpowerplants,theturbineisrunby…………….

[Water]

125. Areflectorusedinsolarpowerplanttoreflectsunlightis……………

[Concavereflector]

126. In…………….and…………….systems,thereisaseasonalmatchingbetweenthe

energyneedsoftherefrigerationandtheavailabilityofsolarradiation.

[Spacecooling&Refrigeration]

127. A surfaceiscalleda…………….iftheintensityofthereflectedradiationis

constant,forallanglesreflectionandisindependentofthedirectionofthe

incidentradiation.

[Diffusereflector]

128. Asurfaceiscalled…………….iftheincidentandreflectedraysliesymmetrically

withrespecttothenormaltothesurfaceatthepointofincidenceandthe

reflectedbeam iscontainedinasolidangletotheangleoftheincidentbeam.

[Specularreflector]

129. A diffusesurfacewhichreflectsallincidentenergy(i.e.=1)istermeda

…………….surface.

[White]

130. Surfacewhichabsorbsallincidentenergy,suchasurfaceiscalleda…………….

surface.

[Black]

131. Theskyisconsideredtobea…………….atsomeequivalentskytemperature.

[Blackbody]



132. Thefractionoftheincidentradiationabsorbediscalledthe…………….

[Absorptivity]

133. Thefractionoftheincidentradiationreflectediscalledthe…………….

[Reflectivity]

134. Thefractionoftheincidentradiationtransmittediscalledthe…………….

[Transmitivity]

135. Theprincipledifferencebetweentheflatplateliquidcollectorandsolarair

heatsisthe…………….ofthepassagesfortheheattransferfluid.

[Design]

136. …………….isthemostcommonlyused medium in a sensibleheatstorage

system.

[Water]

137. Insensibleheatstoragesystem waterbeingusedfortemperaturebelow

…………….

[1000C]

138. Insensibleheatstoragesystem refractorybricksbeingusedfortemperature

around…………….

[10000C]

139. Sensibleheatstoragesystemsaresimplerindesignthan…………….or…………….

storagesystems.

[Latentheatorthermochemical]

140. Sensibleheatstoragesystemscannotstoreordeliverenergyata…………….

temperature.

[Constant]

141. Heattransfersoilsareusedinsensibleheatstoragesystemsforintermediate

temperaturerangingfrom …………….to…………….

[100to3000C]

142. Hitecamolteninorganicsaltcanbeuseduptoatemperatureof…………….in

sensibleheatstoragesystems.

[4250C]

143. Molten inorganic salts can be used for…………….temperature up to a

temperatures(3000Candabove)insensibleheatstoragesystem.

[High]

144. Sensibleheatenergycanbestoredin…………….or…………….packedininsulated

vessels.



[Rocks,pebbles]

145. Refractorymaterialsarealsosuitablefor…………….temperaturesensibleheat

storage.

[High]

146. Ina…………….storagesystem,heatisstoredinamaterialwhenitmeltsand

extractedfrom thematerialwhenitfreezes.

[Lower]

147. Substanceshaving…………….meetingpointsservethepurposeofstoringlatent

heatenergyaboveambienttemperatures.

[Higher]

148. Anadvantageassociatedwithalatentheatstoragesystem isthatitismore

compactthana…………….heatstoragesystem.

[Sensible]

149. Thermalenergystoragebycausingamaterialtoriseintemperatureiscalled

…………….storage.

[Sensibleheat]

150. Energystoragebycausingphase-exchange,thetransitionfrom solidtoliquid

orfrom liquidtovapourisanothermodeofthermalstorage,knownas…………….

inwhichnotemperaturechangeisinvolved.

[Latentheat]

151. Theabilitytostoreheatdependsupontheproduct…………….

[ρ.Cp]

152. Thetemperatureofblackenedmetalsheetkeptinaclosedboxcanberaised

onaclearsunnydayto……………

[120to1400C]

153. A burning impression on the paperis recorded in Sun Shine recorder

wheneverthesolarradiationintensityincreases……………

[200W/m2]

154. ThevalueofStefan–Boltzmanconstantis……………

[σ=5.67x10-8W/m2k4]

155. Ozoneabsorbsmainlyintheultravioletband.Itabsorbsalmostcompletely

theshortwaveradiation……………

[Below0.29µm]

156. Thermalinsulationof5to10cm thicknessisusuallyplacedbehindthe

……………topreventtheheatlossesfrom rearandthematerialaregenerally



Mineralwool,glasswoolandheatresistancefibreglass.

[Absorberplate]

157. ……………lossesoccursfrom theabsorberplatetotheenvironmentthrough

intermediate convection exchanges between the airenclosed in each

insulatingzoneandtheboundariesofeachzonethecollectorcovers.

[Convectivelosses]

158. Theconcentrationratioachievablebynon-trackingconcentratorsisgenerally

……………thatfortrackingconcentrators.

[Lessthan]

159. ……………consistsofparabolicshapereflectormadeupofsmallsegments.

[Fresnel]

160. Thesteerableconcentratorsparaboloidshavethe…………… interm ofthe

utilizationofthereflectorareabecauseinafullysteerableparaboloidthere

arenolossesduetoapertureprojectioneffectsandradiationlossesaresmall

becauseof thesmallareaoftheabsorberatthefocus.

[Highestefficiency]

161. Insteerableconcentratorsparaboloidssystem,apracticalsizeforaperture

areawouldbeabout50m2 from which…………… ofusefulenergycouldbe

extractedbythermalconversionprocesses.

[15to20kW]

162. …………… surfacewithatotalreflectivityaround95percentarethebest

reflectivesurfacesforsolarenergyapplications.

[Silver]

163. The principalmethods for lowering air temperature for …………… are

refrigeration,dehumidificationandevaporationcooling.

[Spacecooling]

164. Indesigningofthe……………system,thepointsaregenerallyconsideredare

Coolingrequirements,designofcollectorforasolarcoolingbuilding,energy

storageandtypeofcoolingsystem.

[Solarcooling]

165. Transmissivitylikereflectivityandabsorptivityisafunctionofthewavelength

and……………oftheincomingsolarradiation.

[Angleofincidence]

166. Themoistureisremovedfrom theairiscalled……………

[Dehumidification]



167. In……………coolingsystem,(dehumidication),moistureisremovedfrom theair

byabsorbentsuchasSilica–gelorlithium chloride,ethyleneglycoland

lithium chlorideorlithium bromide.

[Opencycle]

168. Thesystem involvesspaceheatingwithsolarenergyinwinterandcoolingby

andradiationtonightskyandevaporationofwaterinsummeraccomplished

withceilingpondsandmovableinsulation……………

[Skytherm system]

169. Inrecentyears,……………powergenerationhasbeenreceiving

considerableattentionasoneofthemorepromisingenergyalteration.The

reasonforthisrisinginterestConversionofsunlighttoelectricity,non

pollutingnatureandPVSnon-dependenceoffossilandnuclearfuels.

[photo-voltaic]

170. The……………levelareTheenergyatwhichtheprobabilityofastate being

filled byanelectronisexactlyone-halfandthehighestenergystatean

electron canhave0K.

[Fermienergy]

171. Water,Iron shot,concrete,rockand gravelmaterialsaregenerallyused

……………heatstorage.

[Sensible]

172. Waterhas the characteristics for…………… storage medium are itis an

inexpensive,readilyavailableandithashighthermalstoragecapacity.

[Solarenergy]

173. ……………andphasechangeenergystorageinthissystem,heatisstoredina

materialwhenitmeltsandextractedfrom thematerialwhenitfreezes.

[Latentheatstorage]

SOLARDISTILLATION

174. Solarenergycanbeusedforconvertingsalinewaterintodistilledwater.The

equipmentusedforthisprocessiscalled…………….

[Solarstill]

175. Energyrequiredfordistillating1litreofbrackishwater…………….

[2260kJ]

176. Solarwaterdistillationwaterisevaporatedbecauseof…………….difference.

[Partialpressure]

177. Aqua–ammoniasolarrefrigerationsystem requiredgeneratortemperatureis

……………oC to ……………oC which cold bepossiblewith concentrating type



collector.

[120to150]

178. Operating efficiencies of…………… % forbasin type solarstillhave been

achievedinpracticalunits.

[35to50%]

SOLARCOOKER

179. Adevice,whichisusedtoheatthefoodbyutilizingtheenergyradiatedbythe

sun,iscalledas…………….

[Solarcooker]

180. Devicesbasedonthe…………….arecooker,heater,powerplantsandfurnace.

[Solarenergy]

181. The…………….wavelengthsolarradiationisnotabletopassthroughtheglass

sheet.

[Higher]

182. Insolarcooker,thesunlightisreflectedby…………….

[Aplanemirror]

183. Inflatplateboxtypesolarcookertheamountofsolarradiationintensitycan

beincreasedbyproviding…………….

[Mirrorormirrors]

184. Thematerialusedinsidetheinnersideofsolarcookershouldbemadeof

……………

[GIsheetorAluminium sheet]

185. Insulatedmetal/woodenboxofsolarcookerispainted…………….

[Blackfrom inside]

186. Insolarcooker,theinsidetemperaturerisesfrom…………….

[100to1400C]

187. Onsunnyday’stemperaturesaround…………….canbeobtainedinboxtypesolar

cooker.

[1000C]

188. Maximum airtemperatureobtainedinsidethesolarcookerbox(withoutload)

is……………oCinwinterand……………oCinsummer.

[140and160]

189. Maximum airtemperatureobtainedinsidetheflatplateboxtypesolarcooker



(withoutload)is…………….inwinter.

[1400C]

190. Maximum airtemperatureobtainedinsidetheflatplateboxtypesolarcooker

(withoutload)is…………….insummer.

[1600C]

191. Liquid flatplatecollectorsaregenerallyused forobtaining hotwaterat

temperaturelessthan…………….

[1000C]

192. Indishtypesolarcooker,temperatureachievedatthebottom ofthevesselis

around…………….

[300to4000C]

193. A…………….to…………….riseintemperatureisachievedinsidetheboxtypesolar

cooker,whenreflectorisadjustedtoreflectedthesunraysintothebox.

[15to250C]

194. Withflatplateboxtypesolarcookermaximum noloadtemperaturewitha

singlereflectorreachesupto…………….

[1600C]

195. Withmultireflectortypesolaroventemperatureobtainedisoftheorder

of…………….

[2000C]

196. Withparabolicdiscconcentratortypesolarcooker,temperaturesoftheorder

of…………….canbeobtained.

[4500C]

197. Dishtypesolarcookerishavingathermalefficiencyofaround…………….

[40%]

198. Thebesttimeofthedayforcookinginboxtypesolarcookerisbetween

……………

[11.00AM to2.00PM]

199. Rice,vegetables,dalsandmeat…canbecookedin…………solarcookers.

[Boxtype]

200. ……………cannotbecookedinboxtypesolarcookers.

[Chapaties]

201. ……………reflectortypecookersweredevelopedbyNationalPhysical

LaboratoryofIndiaandcookersareSimpleindesign,lowcostandbuthouse

wife hastocookthefoodoutofdoorsinthesun.



[Circularparabolic]

202. Inwhichdirectionsolarcookershouldbeorientedtohavethemaximum

efficiency……………

[South]

SOLARWATERHEATER

203. Adevice,whichisusedtoheatthewaterbyutilizingtheenergyradiatedby

thesun,iscalledas…………….heater.

[Solarwater]

204. Insolarheater,thesunlightisreflectedontoblackpipescontainingwater,by

means…………….

[Planereflector]

205. Thecapacityofsolarwaterheaterheatingsystem canbeboostedby…………….

collectorarea.

[Increasing]

206. Orientationofsolarappliances…………….facing.

[South]

207. Insulationisprovidedtominimize…………….losses.

[Heat]

208. A100litresolarwaterheatercansavesabout…………….ofelectricityannually.

[2000units]

209. Therequiredcollectorareafor50litrehotwaterdemandat500Cisabout

…………….

[1m2]

210. Whenheattransferiswithinthesubstancefrom hightemperatureregionsto

lowtemperatureregionsiscalledas……………

[Conduction]

211. Solarwaterheaterwhichisdirectnaturalcirculationtypeis……………typesolar

waterheater.

[Thermo–siphon]

212. Liquid flatplate collectorare generallyused forobtaining hotwaterat

temperaturelessthan……………

[1000C]

213. Theuseofthe……………coverinsolarheatingdevicesisforpreventingthe

heatlossabsorbedheat.



[Glasssheet]

SOLARDRYER

214. Incabinettypesolardryertemperaturesrangingfrom…………….to…………….are

usuallyattained.

[50to800C]

215. Productslikedates,apricots,chillies,grapes,etc.aredriedin…………….dryer.

[Solarcabinet]

216. Incabinettypesolardryerthedryingtimerangesfrom…………….days.

[2to4]

217. Insolar…………….dryer,thesolarradiationdoesnotfallontheproducttobe

dried.

[Convective]

218. Energyfarmsareideal……………collectorsrequiringvirtuallynomaintenance,

economicalandnon-polluting.

[Solar]



Part3:WindEnergy

WorldWindEnergyScenario:

Windenergyisusedforapplicationslikegrid-connected,electricity,water

pumpingandpowersupplyinremoteareas.

Thetechnicalpotentialofonshorewindenergyisagainverylarge20,000to

50,000TWhperyearagainstthecurrenttotalannualworldelectricityconsumption

ofabout15,000TWh.

The economic potentialdepends upon factors like average wind speed,

stasticalwindspeeddistribution,turbulenceintensitiesandthecostsofwindturbine

systems.Becausetheenergyofthewindisproportionaltothethirdpowerofthe

windspeed,theeconomiccalculationsareverysensitivetothelocalaverageannual

windspeed.

Becausewindenergyisintermittent,windturbinesmainlydeliverenergybut

verylittlecapacity.Typicalcapacityvaluesbeingoftenlessthan20%oftheinstalled

windpower.

WindenergyinIndia:

InIndiawindenergyprogrammewasstartedbyestablishmentof4numberof

0.55MW demonstrationprojects.MNEShassofarinstalled220No.ofmastspread

overthe15statesinthecountry.Outof220stationsinstalled,nearly95stations

qualifythelimitof18kmphwindspeed,46areabove20kmphandonly7stations

areabove23kmphwindspeed.Eventhougharoughassessmentindicatesthe

possibilityof20,000MW powergenerationsinIndia.TillDec.2000,thetotalinstalled

capacityfrom windenergyinIndiahasgrownto1267MW.

Applicationofwindenergy:

 Waterpumping.

 Powergeneration,i.e.electricitygenerationforhomeuse.

 Farm andRanch:windenergyelectricalgeneratorsareusedforfarm system

aselectricalfencesandyardlightandotherfarm application.

 Windenergyforbatterychargerandotherapplication.

Advantages:

 Windenergyisenvironmentfriendly&pollutionfree.

 Windpowergenerationischeaperbecausethereisnoinputcost&recurring

expensesarealmostnil.



 Supplementalpowerinwindyareas.

 Bestalternativeforhomeowner.

Disadvantages:

 Highlyvariablesource.

 Relativelylowefficiency(30%).

 Morepowerthanisneededisproducedwhenthewindblows.

 Efficientenergystorageisthusrequired.

OBJECTIVEQUESTIONS

1. Airinmotioniscalledas…………….

[Wind]

2. Windisthe…………….sourceofenergy.

[Inexhaustible]

3. Windenergyisaform of……………energy.

[Solar]

4. Thewindenergyisderivedfrom …………….energy.

[Moon’s]

5. Windduetoitsmotionpossessesthe……………energy.

[Potential]

6 Windenergyavailableis……………andfluctuatinginnature.

[Dilute]

7. Unlikewaterenergywindenergyneeds……………becauseofitsregularity.

[Storagecapacity]

8. Windistheresultofunevenheatingofthe……………

[Earthplanet]

9. The suitable type ofwind millforlifting waterby using reciprocating

pump…………….type.

[Multiblade]

10. Inwindmill,theratioofpowerdeliveredbyrotortothemaximum power

availableinthewindmilliscalled…………….ofperformance.

[Coefficient]

11. Maximum poweravailableinthewind,isgivenby…………….

[½ρAV3]



12. Thepowerinthewindisproportionaltothe……………ofitsvelocity.

[Cube]

13. Theratioofthespeedatthetipofrotortothewindspeediscalled……………

[Tipspeedratio]

14. Tipspeedratioofwindmillistheratioofwindspeedattherotortiptothe

…………….

[Windspeed]

15. Windenergyisusedto…………….

[Propelsail–boats]

16. Awindenergymapgivestheinformationaboutannualaverage…………….of

wind.

[Speed]

17. Awindenergymapprovidesinformationabout…………….energyavailable.

[Wind]

18. Ithas been estimated thatroughly …………… megawatts ofenergy are

continuouslyavailableintheearth’swind.

[10million]

19. ThegrosswindpowerpotentialofIndiaisestimatedatabout……………

[45,000MW]

20. Theaveragecapitalcostofawindfarm projectworksoutto…………….perMW.

[3.5to4crore]

21. WindmapofIndiashowsthatthemostofarea(about70to80%)ofthe

country comesunder……………kmphwindspeed(averageof30years)

anditisalsoobservedthatwindspeedisgenerallyatitspeakduringmonth

of……………

[5-10,June-July]

22. Highwind–energyregionoftheIndiais…………….

[Gujarat]

23. …………….speedregionsoftheIndiaareGujarat,partsofRajasthan&Bayof

Bengal.

[Highwind]

24. Inawindmill,ifwindvelocityincreasestwotimes,powerfrom thewindmill

increases……………times.

[8]



25. Innormalconditions,awindmillgenerates……………hpofpower.

[0.5]

26. Theoreticallyavailable conversion ofa wind millis …………… however,in

practice weget……………

[60%,30%]

27. The wind velocity ofover…………… kmph is necessary forsatisfactory

operationofwindmill.

[12to16]

28. Anaero–generatorsatisfactoryoperatesat……………kmphspeed.

[24to36]

29. 3.5m diameterwindmilldevelopapproximately……………hp.

[0.5]

30. ForIndiawindspeedvalueliesbetween……………km/hto……………km/h.

[5to10]

31. Windspeed5–6km perhourissuitabletorun……………

[Windpump]

32. Thesailwingtypewindmillnotworksatawindspeedlessthan……………

[8kmph]

33. Forworkingawindmill,theminimum speedofwindshouldbe……………

[5km/h]

34. Inpractice,windmilltypedevicesoranemometersmeasure……………

[Windpower]

35. The wind power is related to the wind speed by the empirical

formula ……………

[P=0.37(V/10)3]

36. Convertiblewindpowerorenergyisproportionaltothe……………ofthewind

speed.

[Cube]

37. Verticalaxismachinesareof……………designascomparedtothehorizontal

axis.

[Simple]

38. TheSavoniusrotorworkslikea……………

[Cupanemometer]



39. TheSavoniusrotorrequiresrelatively……………windsforoperation.

[Lowvelocity]

40. TheSavoniusrotordonotrequiresrelativelymuchaboutthe……………

[Winddirection]

41. TheSavoniusperformsevenat……………windvelocityranges.

[Lower]

42. TheSavoniusrotorisusefulfora……………installations.

[Verytall]

43. TheSavoniusrotorisusedalongwithDarrieusrotorfor……………purposes.

[Strong]

44. Darrieusmachineisatypeof……………machine.

[Vertical]

45. Thehorizontalaxismultibladetypewindmillhave……………powercoefficient

and……………startingtorque.

[Good,high]

46. In……………windmachine,rotorweightisless.

[Horizontalaxis]

47. ……………typewindmillisoneoftheoldestdesigns.

[Dutch]

48. ……………surfaceofsailtypewindmillismadefrom cloth,nylonorplastic

arrangedasmastandpolesandsailswings.

[Blade]

49. Bladesofsailunitaremadeof……………

[Canvascloth]

50. Windincreaseswithheightandtheyhavetraditionallybeenmeasuredata

standard heightof10m wheretheyarefoundtobe……………greaterthancloseto

the surface.

[20to25%]

51. Factorsdeterminethe……………from awindenergyconverterareWindspeed,

crosssectionofwindsweptbyrotor,overallconversionefficiencyoftherotor,

transmissionsystem andgeneratororpump.

[Output]

52. Availablewindpowerisproportionaltothe……………ofwindspeed,airdensity

andinterceptarea.



[Cube]

53. Thebestsites,forwindenergyarefoundoffshoreandseacoast.Anaverage

valueon thecoastis……………peryear.

[2400kWh/m2]

54. SavoniusandDarriusarethetypeof……………axiswindmills.

[Vertical]

55. DutchandSailarethetypeof……………axiswindmills.

[Horizontal]

56. Windenergyisoneof……………greatestnaturalresource.

[America’s]

57. Conversion ofkineticenergyinto …………… energythatcan beutilized to

perform usefulworkortogenerateelectricity.

[Mechanical]

58. Windspeedincreaseswith……………becauseofreductionindrageffectofthe

earth’ssurface.

[Height]

59. A 100% efficientaero generatorwould beonlyableto convertup to a

maximum ofaround……………oftheavailableenergyofwindintomechanicalenergy.

[60%]

60. The……………worksontheprincipleofconvertingKineticenergyofthewind

into mechanicalenergy.

[Windmill]

61. Asailboatutilizestheenergyof……………

[Wind]

62. Awindmillsuitableforwaterliftingis……………type.

[Multipleblade]

63. Theratioofthespeedatthetipofrotortothewindspeediscalled……………

ratio.

[Tipspeed]

64. Inmulti-bladerotor,thenumberofbladesvariesfrom ……………

[8-12]

65. Thespeedofmulti-bladerotoris……………rpm.

[60-80]



66. Asailtypeunithas……………

[3blades]

67. Propellertypeunitrunsataspeedof……………rpm.

[300–400]

68. PumpusedinthemaybeReciprocating,diaphragm androtor.

[Windmill]

69. Inawindmill,tipspeedratioincreaseswith……………numberofblades.

[Decrease]

70. Ananemometerisusedtomeasure……………

[Airvelocity]

71. Theaveragecapitalcostofawindfarm projectworksouttoPotentialenergy

whichthroughdownwardmomentofwaterconvertedinto……………

[Kineticenergy]

72. Theefficiencyofhydroelectricpowerplantdependsofeffectivenessof

……………

[Windturbine]

73. ……………are contours ofcontours ofcontours ofconstantwind power

(watts/m2of areaperpendiculartothewindflow).

[Isodynes]

74. Inchargedbattery,electricalenergyisstoredas……………energy.

[Chemical]

75. Possiblestoring……………energyisinavolumeofcompressedair,inwater

power storageormechanicalstorageandstoredashotwater(heatstorage).

[Wind]

76. Inpropellertypewindturbine,forceactinginthedirectionofwheelrotation

that providesthetorqueiscalled……………force.

[Circumferential]

77. Energyextractedfrom the……………isinitiallyenergyintheform ofRotary,

translationalandOscillatory.

[Wind]

78. ……………canbeusedincentralizedutilityapplicationtodrivesynchronousa.c.

electricalgenerators,todriveheatpumpsandtopumpirrigationwater.

[Windpower]





Part4:Biomass

WorldBiomassScenario:

Theworldderivesalittleover10% ofitsenergyfrom Biomass.Inthe

developingandthepoorestcountries,Biomassisthemostimportantenergysource.

Inthetwolargestdevelopingcountries,ChinaandIndia,Biomassaccountsfor

almost20% and40% respectivelyoftheprimaryenergysupply.Insomeofthe

world'spoorestcountries,biomassaccountsforupto90% oftheenergysupply

mostlyintraditional/non-commercialforms.

TheresourcepotentialofBiomassenergyismuchlargerthanthecurrent

world energyconsumption.Butgiventhelow conversionefficiencyofsolarto

biomassenergy(<1%),largeareasareneededtoproducemodernenergycarriersin

substantialamounts.Theavailabilityoflandforenergyplantationscriticallydepends

onthefoodsuppliesneededandonthepossibilitiesforintensifyingagricultural

productioninasustainableway.

BiomassinIndia:

Theavailabilityofbiomass/agrilwasteisinhugequantitywidelyspreadall

overthecountry.Itisestimatedthatnearly17000MW powercanbegenerated

throughbiomassavailableinthecountry.Govt.promotedthebiomassbasedpower

generationsystem fordecentralizedpowergenerationinruralsector.Uptillnow273

MW powerisproducedfrom biomassbasedpowerprojects.

Application:

 Directcombustion&cogeneration.

 Productionofbiofuelssuchasethanolandbiodiesel.

 Productionofbiogasthroughanaerobicdigestionofbiomass.

 Densification:briquetting&pelletizingtechnology.

 Gasificationtechnologytoproduceproducergas.

 Charcoalproduction.

Advantages:

 Biomassiswidelyavailable.

 Thetechnologyofproductionofbiomassandconversionissimpleandeasy

tounderstand.

 Biomassenergysuitableforsmallorlargescaleapplication.

 Itsproductionrequiresonlylowlightintensity.



 Itneedonlylowtemperature(5-35oC).

 Biomassenergyincorporatesstoragefacilityand hencetransportationis

easier.

 Biomassenergydoesn’tyieldnetorabsolutepollution,ifproperlycombusted.

 Theprofoundtransformationsoftheenergymarketworldwide,drivenby

privatization,deregulation,decentralizationandconcernwiththeenvironment

 Greaterrecognitionofitscurrentroleandfuturepotentialcontributionasa

modernenergycarrier

 Increasingconcernaboutrisingoilpricesandvulnerabilityofsupply

 Availability,versatility,andsustainabilityofbioenergy

 Betterunderstandingofitsglobalandlocalenvironmentalbenefits

 Perceivedpotentialroleinclimatestabilization

 Existingandpotentialdevelopmentandentrepreneurialopportunities

 Technologicaladvancesandknowledgewhichhaveevolvedrecentlyonmany

aspectsofbiomassenergy

 Growinginterestinrenewableenergyingeneral,drivenmostlybyenergy

securityandconcernwithpotentialimplicationsofglobalwarning.

Disadvantages:

 Particulatepollutionfrom biomassburners.

 Transportnotpossibleduetomoisturecontent;unclearifgrowingbiomass

justforburninguseisenergyefficient.

 Largescalefacilitiesarelikelyimpractical.

OBJECTIVEQUESTIONS

1. Thematerialoftheplantandanimaliscalled…………….

[Biomass]

2. …………….isproducedthroughchemicalstorageofsolarenergyinplantsand

otherorganicmatterasaresultofphotosynthesis.

[Biomass]

3. Thechemicalcompositionofbiomassvariesamongspecies&itsnature,but

aplant consistsofabout……………ligninand……………carbohydratesorsugars.

[25%and75%]

4. ……………ofbiomassdependsonmoisturecontent,shape& size of the

biomass.



[Bulkdensity]

5. Biomassisproducedthroughchemicalstorageof……………energyinplants

and otherorganicmattersasaresultofphotosynthesis.

[Solar]

6. …………… are noteconomicalto transportthem overlong distances and

conversion into usable energymusttake place close to the source because

Biomassarehighlydispersedandbulky,containlargeamountofwater.

[Biomass]

7. The…………… plantsareconsideredpromisingforbiomassproductionare

waterhyacinth,AlgaeandOceankelp.

[Marine]

8. The potentialof biomass power in country has been estimated at

about……………

[19,500MW]

9. Itisestimatedthat…………… oflandhavingenergyplantationcansupport

power generationof……………

[1000ha,3MW]

10. The process is to increase bulk density ofbiomass forefficientand

convenient,transportationandhandlingcalledas…………….

[Densification]

11. Averagedailyconsumptionoffuelisabout…………….ofdrybiomassperperson.

[0.5to1kg]

12. Pyrolysisofbiomassproduces……………

[Charcoal]

13. Pyrolysisisthebasic……………chemicalprocessforconvertingsolidbiomass

toa moreusefulliquidfuel.

[Thermo]

14. Charcoalproductionisform ofpyrolysiswith……………availableoxygen.

[Limited]

15. Changeinsmokecolourfrom whiletoblueshowstheprogressin…………….

[Carbonization]

16. Charcoalprocessesaregenerallycalled…………….whentheyaremainlyat

makingcharcoal.

[Carbonization]



17. Charcoalis produced as a resultofthe chemicalreduction oforganic

materials under…………….conditions.

[Controlled]

18. Thefirststageofcarbonizationis…………….

[Endothermic]

19. Secondstageofthecarbonizationprocessesinthe…………….stage.

[Pre-carbonization]

20. Thesecondstageinthecarbonizationprocessisalsoknownas…………….

[Endothermic]

21. Precarbonizationstageoccursinthe…………….temperaturerange.

[150°C]

22. Softburned&hardburnedarethetwotypesof……………

[Charcoal]

23. Charcoalyieldfrom pitsisextremely…………….

[Low]

24. Capitalinvestmentforpittypekilnis…………….

[Minimal]

25. Inmetalkilnairflowcanbecontrolledduring…………….process.

[Carbonization]

26. Bettercharcoalqualityisobtainedinthemetalkilnthan…………….kilns.

[Earth]

27. Metalkilnisa…………….kiln.

[Portable]

28. InTPIkilnproductionofcharcoalpercycleis…………….kg.

[300to400]

29. Brick kiln yields high quality charcoal suitable for both

…………….and…………….use.

[Industrial&domestic]

30. TheArgentineankilnhasfewerventsbutno…………….

[Chimney]

31. Brickkilnarecheaperthan…………….kilns.

[Metal]



32. Brickkilnhasalifespanof…………….years.

[5to8]

33. Brickkilnhasa…………….productioncycle.

[Long]

34. Cementkilnsarealsoknownas…………….kilns.

[Missouri]

35. Asoftburntcharcoaliscarbonizedat…………….temperature.

[Lower]

36. Asoftburntcharcoalhasahigh…………….contentandlow…………….content.

[Volatilematter&fixed

carbon]

37. Hardburntcharcoalismore…………….

[Friable]

38. Hardburntcharcoalisdeficientto…………….

[Ignite]

39. Hardburntcharcoalhighin…………….contentandlowin…………….content.

[Fixedcarbon,Volatilematter]

40. Qualityof…………….dependsonitschemical&physicalproperties.

[Charcoal]

41. Twotypesofearthkilnsare…………….kilnsand…………….kilns.

[MoundandPit]

42. …………….kilnsarethetraditionalform ofcharcoalmanufacture.

[Mound]

43. Moundkilnhasavolumeof…………….m3.

[30to100]

44. Moundkilnsareconstructedinareaof…………….soils.

[Rocky]

45. Charcoalyieldsfrom,Cementkilnscanbehighas…………….

[25to33%]

46. Retortkilnsareknownas…………….

[Ovens]

47. Retortsaremore…………….



[Expensive]

48. Retortproduces…………….acids.

[Pyroligenous]

49. Ethanolproducedfrom sugarsunderacidicconditionwithpH…………….

[4to5]

50. Sugarisobtainedfrom molasseshaving…………….

[55%sugar]

51. Thethermalefficiencyofanimprovedcookstoveisintherangeof……………

[15to20%]

52. Thethermalefficiencyofatraditionalchullahis……………

[10%]

53. ……………isoneofthemostwidelyusedharvestingmethodsinwhichthetree

is cutatthebase,usuallybetween15-75cm abovethegroundlevel.

[Coppicing]

54. ……………isharvestingsystem,inwhichthebranchesincludingthetopofthe

tree arecut,ataheightofabout2meterabovethegroundandthemaintrunkis

allowed standing.

[Pollarding]

55. ……………,inthismethodmostofthebranchesofthetreearecut.

[Lopping]

56. ……………isverycommonharvestingmethod.Itinvolvesthecuttingofsmaller

branchesandstems.

[Prunning]



Part5:Biogas

1. Asfarashistoryofbiogasisconcerned,itisknownfrom timeimmemorial

thatagaswhichcanburnisemittedfrom themarshylands.Thegasiscalled

methane.Itwasdiscoveredby…………….

[Shirleyin1667]

2. Scientificstudyofmethaneproductionwascarriedoutby…………….

[AlessanderVoltain1776]

3. HamperDaveynotedthepresenceofmethaneinfarmyardmanurein…………….

[1800]

4. InIndia,biogashasabout100yearsofhistory.Firstmodel Gramlaxmiwas

developedby…………….ofKVIC(Khadi&VillageIndustriesCommission.

[ShriJoshbaiJ.Patel]

5. …………….isobtainedbytheanaerobicfermentationofanimalwaste&plant

waste.

[Biogas]

6. Biogasisobtainedbytheanaerobicfermentationofanimalwasteiscarried

outinabsenceof…………….

[Water]

7. Duringbiogasformation,thefermentationofanimalwasteiscarriedoutin

absenceof…………….

[Oxygen]

8. Conversionofbiomassinabsenceof…………….

[Oxygen]

9. InIndia,themainlyusedmaterialtoform thebiogasis…………….

[Cattledung&gobar]

10. …………….isagaseousform ofmethane,carbondioxide,hydrogensulphideand

severalothergases.

[Biogas]

11. Gobargasplantisa……………

[Biogasplant]

12. Gobargascontainswhichgasinalargerproportion…………….

[Methane]

13. Biogascontainswhichgasinalargerproportion……………..

[Methane]



14. Biogasobtainedbytheactionofbacteriaondomesticsewage,iscalledas

…………….gas.

[Sewage]

15. Biogasisthemainlymixtureof……………and……………

[Methane&carbondioxide]

16. Biogascontaining…………….methaneand…………….carbondioxide.

[55-65%&30-40%]

17. Thebiogasrequiredforcookingperpersonperdayis…………….

[0.24cum]

18. ThequantityofGobargasrequiredtocookone–personmealis……………

[5kg]

19. Heartofbiogasplantis…………….

[Digester]

20. Digestermaybeofa……………chamberora……………chambertype.

[Single,double]

21. Inbiogasplants,thediameterofthedigesterrangesfrom…………….

[1.2–6metre]

22. Inbiogasplants,thedepththedigesterrangesfrom …………….

[3–6metre]

23. Gasproductionperunitvolumeofdigestercapacityismaximum whenthe

diameter todepthratiorangesof……………

[0.66to1.00]

24. Ratioofcow dungandwaterformakingslurrytofeedthebiogasplantis

…………….

[1:1]

25. Rawcowdungcontains……………ofmoisture.

[80–82%]

26. Inbiogasplantproportionofcattledungmixedwithwateris……………

[4:5]

27. Theoptimum leveloftotalsolidcontentforcattledungslurryisintherange

of……………

[8to10%]

28. Inbiogasplant,thedungandslurryareleftinthedigester,initiallyforaperiod



of…………….days.

[40-60]

29. Normalvalueoftheretentionperiodisbetween……………days.

[30to45]

30. Theretentiontimeshouldnotbelessthan……………,forgasproduction.

[24days]

31. Thebestbiogasproductionthetemperaturerequired…………….

[35to37oC]

32. Ahighgasproductionfrom biogasplantisachieved,wheninsidetemperature

ofthechamberisaround…………….

[35oC]

33. Methanebacteriaworkbestatatemperature……………

[At35–380C]

34. Gasproductionfrom biogasplantisreducedverymuch,whentemperature

insidethechamberis…………….

[Below150C]

35. Thebiogasproductionstartoffallingverysteeplywhenthetemperaturegoes

below ……………oCandalmoststopsat……………oC.

[25and10]

36. pHvalueslightlyhigherof……………hasbeenreportedtobeoptimum for

digestionofrawanimalsorplantwaste.

[8.2]

37. Theoptimum thermophilictemperatureisaround……………

[550C]

38. Theoptimum mesophilictemperatureliesatabout……………

[350C]

39. Thedungrequirement(kg/day)forthesmallestsizeofgobargasplant

is…………….

[25]

40. When temperatureisraised to 28.3 0C thegasproduction increased by

……………to ……………cu.m.perday.

[50%to3.75]

41. Quantity of cattle dung required for size of biogas plantof 20 m3

capacity ……………



[500kg]

42. Tofeedeventhesmallestsizeofbiogasplant,therequirementofminimum

numberofcattleis…………….

[6–8]

43. Densityoftheslurryis……………kg/m3.

[1090]

44. ThepHvariesforbetterbiogasproductionis…………….

[6.5to8.0]

45. Inbiogasnitrogenispresentintherangeof…………….

[1–5]

46. Gobargasmanurecontainsabout…………….percentofnitrogen.

[2.0]

47. A carbon to nitrogen ratio of…………….isfound to beoptimum forbiogas

production.

[20:1to30:1]

48. TheCarbonNitrogen(C/N)ratioinbatchdigesterbiogasplanttoincreasethe

microbialactivitiesafterpredigestionis……………

[25to30:1]

49. Gas produced from 1 kg ofgobarin winter(Novemberto February)is

generally ……………litres.

[42]

50. Gas produced from 1 kg ofgobarin summer(March to October)is

generally ……………litres.

[55]

51. From 1kgofwetdung,abiogasplantcanproducethegas…………….cubic

metre.

[0.037]

52. Capacityofbiogasplantvariesfrom …………….cubicmetre.

[2–150]

53. Capacityofsmallestbiogasplantisabout…………….metre.

[1cubic]

54. Thesmallestsizeofeconomicalgobargasplantis……………..

[30cubicfeet]



55. ThegobargasrequiredtooperateoneHPengineperhouris…………….

[425litre]

56. Biogasisalmost…………….lighterthanairandhasanignitiontemperatureof

…………….

[20%,650-750oC]

57. OctaneratingofbiogaswithoutCO2…………….

[130]

58. Onecubicmeterofbiogasreplaceasfueldiesel…………….

[0.52lit]

59. Thedangerofexplosionsofbiogasislessasitcontains……………whichacts

asa fireextinguisher.

[Carbondioxide]

60. Watercontentinbiogasplantslurryshouldbeabout…………….oftheweightof

the totalcontent.

[90%]

61. Farm yardmanurecontainsabout…………….percentofnitrogen.

[0.75]

62. Petrolenginescanberunon100%…………….

[Biogas]

63. Existingdieselenginescanbemodifiedtorunon…………….

[Dualfuel]

64. …………….isonlyusedforstartingdualfuelengine.

[Dualfuel]

65. Regulatingthefeedvolumedailycancontrolthe……………

[Retentiontime]

66. Volumeofthegasretainedbythegasholderisgenerallyconsideredas

……………

[70%]

67. Thegasisavailableatapressureofabout10cm ofwatercolumnin…………….

[KVICmodel]

68. Infloatingdrum typereleaseofgasisat…………….

[Constantpressure]

69. Inareashavinghighwatertable…………….couldbeinstalled.



[Horizontalplant]

70. Ferrocementdigesterisanexampleof…………….biogasplant.

[Floatingdrum]

71. Infixeddometypebiogasplant,thegasisliberatedatavariablepressure

rangingfrom …………….watercolumn.

[0–90cm]

72. JanatabiogasplantwasfirstdevelopedbythePlanning,Researchandaction

Division,Lucknowin…………….

[1978]

73. Inupflowanaerobicsludgeblanketreactor,thefeedstockisgenerallyrequired

tohave

apHgreaterthan…………….

[5.5]

74. Inanaerobicfluidizedbedreactor…………….isrequiredforfluidization.

[Power]

75. Variousfuelsandmaterialcanbeproducedby…………….

[Bioconversion]

76. …………….isachemicaldecompositionprocessthroughadditionofwater.

[Hydrolysis]

77. Methanolisatoxicliquidmadefrom thecatalyticreactionofHydrogen&

…………….at3300C.

[Carbonmonoxide]

78. Methanogenicbacteriaconvert…………….and…………….tomethane.

[CO2&hydrogen]

79. Inaeratedlagoonprocessrequires…………….forretentiontime.

[10days]

80. Theoptimum temperatureofdigesterslurryinMesophilliczoneis…………….

[350C]

81. …………….plantismodificationandadvanceversionofJanatafixeddometype

biogasplant.

[Deenbhandhu]

82. Thegasisavailableataconstantpressurein…………….plant.

[KVIC]



83. Verticalmodeloffloatinggasholdertypebiogasplantissuitablefor…………….

areaswith…………….watertables(>3m).

[Non-rocky,lower]

84. Horizontalmodeloffloatingholdertypebiogasplantisrecommendedfor

rockyareas withhighwatertables…………….

[<1.5m]

85. …………….isonlyusedforstartingdualfuelengine.

[Petroleum liquid]

86. Pragatibiogasplantisacombinationof…………….design.

[KVICandDeenbandhu]

87. Thepressureinsidethedigestervariesasthegascollectedin……………type

biogasplant.

[Fixed]

88. Thepressureinsidethedigesterconstantasthegascollectedin……………type

biogasplant.

[Floating]

89. Infixeddometypebiogasunitdigesterandgasholderform an…………….

combinedunit.

[Underground]

90. Infixeddometypebiogasplantthedimensionsoftheinletandoutletare

biggerthanthoseofthe…………….typebiogasplant.

[Floatinggasholder]

91. Infixed–dometypebiogasplant,thegas–holderis…………….

[Fixed&nonfloating]

92. Infixed–dometypebiogasplant,thegas–holderismadeof…………….

[Bricks&cement]

93. Infixed– dometypebiogasplant,thedigestertankandgas-holderis

combinedin…………….

[Oneunit]

94. Fixed–dometypebiogasplantisalsoknownbythelocalnameis…………….

gobar-gasplant.

[Janta]

95. Infixeddometypebiogasunitthediameterandheightratioofthedigesteris

fixed at…………….

[1.75:1]



96. Infixeddometypebiogasunitthevolumeofthegasdomeis…………….ofthe

plantcapacity.

[60%]

97. Infloatinggas–holdertypebiogasplant,thetypeofgasholderis…………….

drum type.

[Inverted]

98. Infloatinggas–holdertypebiogasplantbiogasplant,thegasholderfloats

over…………….

[Dungslurry]

99. Therearetwotypesofprocessesforanaerobicfermentation……………

[Continuous&Batch]

100. Continuoustypeofprocessforanaerobicfermentationissuitablefor……………

flowingsuspendedmaterials.

[Free]

101. Batchtypeofprocessforanaerobicfermentationisapplicableto……………

materials.

[Light]

102. Abiogaslampneedsamantle,whichismadeofa…………….

[Ramicfibre]

103. ……………containsallthenutrientsneededbyorganismsfortheproductionof

biogas.

[Cowdung]

104. Underoptimum conditions80-90%oftotalgasproductionisobtainedwithin

a period……………ofweeks.

[3–4]

105. About……………oftheoriginalweightofcattledungisconservedina

biogas unit.

[70–75%]

106. Digestedslurryisagoodsourceof……………

[Micronutrient]

107. Completedigestionofcattledunginbiogasinunitkill……………

[Weedseed]

108. Useofbiogasindieselinenginesislimitedtothe……………engine.

[Stationary]



109. Biogasdualfuelenginerequires……………ofdieselandrestoftheenergyis

obtainedfrom biogas.

[15–20%]

110. ThecostofinstallationofdigesterofGaneshbiogasplantisabout……………

less thanKVICplant.

[30–40%]

111. InKVICplant……………isnotdesignedtotakeanyload.

[Ledge]

112. Functionofledgeto……………gasformingonthesidesoftheplantintothegas

holder.

[Deflect]

113. Agapof……………mm isnormalbetweenthegasholderandthewalls.

[50]

114. Mixtureisusuallyrecommendedforplantof……………andhighestsizes.

[6m3]

115. ThedigesterportionofGaneshbiogasplantismadeofan……………frame.

[Angleiron]

116. Exhaustsmokedensityofthebiogasdualfuelengineis……………whenengine

runsonbiogas.

[Less]

117. Exhaustgastemperatureofthebiogasdualfuelremainsalmostthe……………

[Same]

118. Generalcleanliness ofthe dualfuelengine,with biogas is betterthan

the ……………operations.

[Diesel]

119. ……………can be used for cooking, lighting & running the engine.

[Biogas]

120. Biogasinabiogasdigesterisproducedbyachemicalprocessknownas

……………

[Fermentation]

121. TheflowrateofNitrogenisrequiredisrequiredtocreatetheoxygenfreeinert

atmospheretoavoidcombustionofbiomassis……………

[300cc/min]



122. The cellulose and hemicellulose are converted into soluble organics in

anaerobic digestionofbiogasproductionisthroughfermentativebacteria

&……………

[H2O]

123. ……………retentiontimeisthevolumeofdaysthefeedmaterialisrequiredto

remaininthedigestertobegingasproduction.

[Hydraulic]

124. ……………&……………modelsarefixeddometypebiogasplants.

[Janata&Deenbhandu]

125. Thegasisavailableataconstantpressurein……………typebiogasplant.

[KVIC]

126. The……………digestionconsistsbroadlyofthreephases.Theyoccurinthis

sequenceenzymatichydrolysis,Acidformation,Methaneformation.

[Anaerobic]

127. ……………ispartiallysubmergedmatoffloatingsolidsthatmayform atthe

surfaceofthefluidintheseptictank.

[Scum]

128. Septictankshouldalwaysbe……………m awayfrom thesourceofwater.

[30]

129. Bestsiteforinstallationofa…………… unititshouldnotbeawayfrom the

kitchen,Itshouldbenearthecattleshed&Itshouldbenearthedrinkingwater.

[Biogas]

130. Some……………plantswerefoundtobedysfunctionalandthemostcommon

reasonisthechangeincattleholdingoffamiliesovertime,biogasplants

gettingintoastateofdisrepairofcomponents(likestoveparts)getting

damaged&lackofmaintenanceofplantsbyusers.

[Biogas]

131. Themainreasonsforimproperusageandmishandlingofthe……………arelack

ofawareness&workingknowledgeonthefunctioningoftheplant.

[Biogasplants]

132. Thebenefitsofthe……………areintermsoftimesavedinfuelprocurementand

cooking,improved kitchen and convenience & reduction ofdrudgeryof

transportingfuelwood.

[Biogas]

133. Therearetwomodelsoffloatinggasholdertypebiogasplanti.e.verticaland



horizontal.Theverticalmodelissuitablefor……………withlowwatertables.

[Non–rockyareas]

134. Thehorizontalmodelissuitablefor……………withhighwatertables.

[Rockyareas]

135. Thehorizontalplantissuitablefor……………

[Stonyareas]

136. Fixed – dometype(Janatamodel)biogasplantwasfirstdeveloped by

……………

[StateplanningInstitute,Lucknow]

137. Thereshouldbeprovisionforremovalofwaterfrom thepipelinebymeansof

providingacorrectslopetothepipeline.Therecommendedslopeis……………

[1:100]

138. JanatabiogasplantwasfirstdevelopedbythePlanning,ResearchandAction

Divison,Lucknowin……………

[1978]

139. ThepH valuefordigestionofsewagesolidsisreportedtobeintherange

……………

[7to7.5]

140. Mostmunicipalsewagetreatmentplantsoperateataloadingrateof……………

of volatilesolidsperm3perday.

[0.5to0.6kg]

141. Gasproductionperunitvolumeofdigestercapacityismaximum whenthe

diameter todepthratiorangesof……………

[0.66to1.00]

142. Themostactivitydigestingsludgeisinthe……………ofdigester.

[Lowerhalf]

143. Methanogenicbacteriamultiplyatthe……………

[Slowerrate]

144. Inaerobicdigestion,thebiogasproductionbybacterialdecompositionisdone

in presenceof……………

[Oxygen]

145. Thepressureinsidethedigestervariesasthegascollectedin……………

[Fixedtypebiogasplant]

146. Thepressureinsidethedigesterconstantasthegascollectedin……………



[Floatingtypebiogasplant]

147. ThepH valuefordigestionofsewagesolidsisreportedtobeintherange

……………

[7to7.5]

148. Mostmunicipalsewagetreatmentplantsoperateataloadingrateof……………

of volatilesolidsperm3perday.

[0.5to0.6kg]

149. Themostactivitydigestingsludgeisinthe……………ofdigester.

[Lowerhalf]

150. Methanogenicbacteriamultiplyatthe……………

[Slowerrate]

151. Inaerobicdigestion,thebiogasproductionbybacterialdecompositionisdone

in presenceof……………

[Oxygen]

152. …………….assuchdoesnotcontributetothecharcoalproduction.

[Lignin]



Part6:Gasifier

1. Theconversionofsolidbiomassintoagaseousfuelthroughathermalroute

calledas…………….

[Gasifier]

2. Gasifierconvertssolidfuelinto…………….fuels.

[Gaseous]

3. Thegasobtainedthroughgasificationcalledas…………….

[Producergas]

4. CombustiblemixtureofProducergas…………….

[COandH2]

5. Gasifierareclassifiedaccordingtothe…………….inthefuelcolumn.

[Airintroduction]

5. Gasificationprocessiscarriedoutin……………stages.

[Four]

6. Theactualcombustionofchar,pyrolysedgasesandtarstakesplace……………

zone.

[Oxidation]

7. Themoisturecontentbelow……………byweightisdesirablefortroublefreeand

economicaloperationofthegasifier.

[15%]

8. Airratiorequiredforgasification…………….

[2.38kgwood/kgair]

9. Principalproductioninreductionzone…………….

[CO]

10. CalorificvalueofProducergas(wetbasis)…………….

[5506kJ/Nm3]

11. Airentersbelowthecombustionzoneandtheproducergasleavesnearthe

topofthe gasifieriscalled……………

[Updraftgasifier]

12. In …………….gasifierthereactionsgasesflow counterto thepath ofthe

incoming coolfeedstockandexitatarelativelylowtemperature.

[Updraft]

13. Airentersbelowthecombustionzoneandtheproducergasleavesnearthe



topofthe gasifieriscalled……………gasifier.

[Updraft]

14. Inanupdraftgasifiertheairisintroducedatthe……………andthefeedstockis

led attopside.

[Bottom side]

15. In an updraftgasifierthe airis introduced atthe bottom side and the

feedstockisled at……………

[Topside]

16. Inupdraughtgasifierairentersatthe…………….andtheproducergasleaves

nearthe…………….ofthegasifier.

[Combustionzone&top]

17. Inupdraftgasifiertheheighttodiameterratioisusuallykept…………….

[3:1]

18. Airenterstopthecombustionzoneandtheproducergasleavesnearthe

bottom ofthe gasifieriscalled……………gasifier.

[Downdraft]

19. Indown-draughtgasifierairentersatthe…………….andthegasproducednear

the…………….ofthegasifier.

[Combustionzone&bottom]

20. The…………….gasifierisfoundthemostsuitableforengineapplication.

[Downdraft]

21. Entrainedflow gasificationofbiomasswillgenerallyrequire…………….forthe

solids.

[Pressurizingequipment]

22. Freemoistureinthefuelinfluences…………….and…………….atallstages.

[Performance&Costs]

23. Producergasisa…………….caloriegasmixtureobtainedbypartialcombustion

(Reactionofairandstream)ofbiomassfuelsandcoal.

[Low]

24. Producergasobtainedfrom updraftgasifiercontainslargeamountof…………….

and…………….from thedryingzone.

[Hydrolyticandwatervapors]

25. Indowndraftgasifierfuelandgasmovesinthe…………….direction.

[Same]



26. Indowndraftgasifierthemainareawithinthehearthisthe…………….

[Combustionzone]

27. Indowndraftgasifierairisblownthrougha…………….ductora…………….of

equallyspacedtuyrenozzlearoundthefurnace.

[Singleornumber]

28. Indowndraftgasifierasthegaspassesthroughthe…………….carryingflashand

dirt aretrappedandthegasiscleaned.

[Solidbedchar]

29. Influidizedbedgasifierairisblownthrough…………….atasufficientvelocityto

keeptheseinsuspension.

[Solidparticles]

30. Completebreakdownoftarsisachievedin…………….gasifier.

[Downdraft]

31. Largeamountoftarsandvolatilesmattersarethermallycrackedin…………….

gasifier.

[Downdraft]

32. Influidizedbedreactorfuelispyrolysed…………….

[Veryfast]

33. Energydensityofbiomassdependsuponits…………….aswellasits……………..

[Massdensity,composition]

34. Efficiencyforbiogasificationwilldependuponthe…………….ofthebiomass

materials.

[Proximateanalysis]

35. Moistureinfluencesthe…………….inthevariouszonesofthegasifiers.

[Temperature]

36. Toolessmoisturecontentinbiomasscauses…………….ofthegasifierand

effects thecompositionoftheproducergas.

[Overheating]

37. A moisturecontentofabout…………….percentbyweightisdesirablein

biomass fortroublefreeandeconomicaloperations.

[15]

38. Excess moisture contentin biomass has a determined effecton the

…………….of gasifier.

[Performance]



39. Volatilematterofbiomassgetsreleased when biomassisheated from

…………….to …………….

[100to5000C]

40. Ashis…………….incombustionprocess.

[Detrimental]

41. Ashformationtakesplacebothin…………….and…………….zoneduring

gasification.

[OxidationandReduction]

42. Producergastheimpurity……………whichneedsremovalbeforeuseinengines.

[Tar]

43. Hotwireanemometerisadeviceusedtomeasure…………….

[Gasvelocities]

43. Achromatographisusedforanalyzingthe…………….

[Compositionofagas]

44. Themostcommongasemployedingaschromatographis…………….

[Helium]

45. Orsatapparatusisusedfor…………….ofthefluegas.

[Volumetricanalysis]



Part7:OtherEnergySources

NewTechnologies:

TheGovt.ofIndiaalsotakesthenecessarystepstoutilizedtheenergy

generatedfrom newtechnologiesnamely.

1)Chemicalsourcesofenergy:

Themainobjectiveisthedevelopmentandapplicationoffuelcelltechnology,

whichproducedelectricity,waterandheatthroughreactionbetweenhydrogenand

oxygen.

2)Hydrogen:

Hydrogenistheprimaryfuelforfuelcell. Fuelcellsareideallysuitedfor

decentralizedpowergenerationandotheruses. Prototypeofprotonexchange

membranefuelcell(PEMFCS)andphosphoricacidfuelcells(PAFCS)havebeen

developed in kilowatt size.The application of these prototypes has been

demonstratedforpowergeneration,industrialandtransportsector.

3)GeothermalEnergy.

The geothermalpowergeneration programme has been initiated in the

country.Itcanalsobeutilizedforspaceheating,greenhousecultivation,cookingetc.

Withsupportfrom GovernmenttheGeologicalsurveyofIndiaisworkingona

comprehensivereportontheassessmentofgeothermalresourcespotentialfor

directapplicationandpowergeneration.

4)TidalEnergy:

Theoceancontainsrenewableenergyintheform oftemperaturegradient,

wavestidesandoceancurrents.Somepotentialsitescanbedevelopedfurtherfor

utilizationoftidalenergyintheGulfofKuchch,GulfofCambayandthedeltaof

GangainSunderbanareaisunderpreparation.

TidalEnergy:

Advantages:

 Thebiggestadvantageofthetidalpowerisbesidesbeinginexhaustible.

 Tidalpowergeneratingisfreefrom pollution,asitdoesnotuseanyfueland

alsodoesnotproduceanyunhealthywastelikegases,ashandatomicrefuse.

 Thesepowerplantsdonotdemandlargeareaofvaluablelandbecausethey

areontheseashore.

 Peakpowerdemandcanbeeffectivelymetwhenitworksincombinationwith



thermalorhydroelectricsystem.

Disadvantages:

Lowdutycycleduetointermittenttidalflow.

Hugemodificationofcoastalenvironment.

 Veryhighcostsforlowdutycyclesource.

GeothermalEnergy:

Applications:

 Geothermalenergyisusedforgenerationofelectricpower.

 Geothermalenergyisusedforindustrialprocessheat.

 Geothermalenergyisusedforspaceheatingforvariouskindsofbuildings.

Advantages:

 Geothermalenergyisversatileinituse.

 Itischeaper,comparedtotheenergiesobtainedfrom othersourcesbothzero

fuelsandfossilfuels.

 Geothermalenergydeliversgreateramountofnetenergyfrom itssystem

thenotheralternativeorconventionalsystems.

 Geothermalpowerplantshavethehighestannualloadfactors85percentto

90percentcomparedto45percentto50percentforfossilfuelplants.

 Geothermalenergyistheleastpollutingcomparedtotheotherconventional

energysources.

 Thegreatestattractionofgeothermalenergyisitsamenabilityformultiple

usesfrom asingleresource.

 Geothermalenergy is the renewable resource thathas practically no

intermittencyhasthehighestenergydensity,andiseconomicallynotfar

removedfrom conventionaltechnologies.

 Geothermalenergyfrom theearth’sinteriorisalmostasinexhaustibleas

solarorwind energy,so long as its sources are actively soughtand

economicallytapped.

 Veryhighefficiency,lowinitialcostssincealreadygotsteam.

Disadvantages:

 Non-renewable(moreistakenoutthancanbeputinbynature),highlylocal

resource.

HydroEnergy:

Advantages:



 Itischeap,renewablesourceofenergywithnegligibleenvironmentalimpact.

 Hydro powerhasbenefitsintermsofcarbondioxideemissionsand air

pollution,italsohassignificantnegativeenvironmentalimpacts.

 Veryhighefficiencyi.e.80%.

 Littlewasteheat.

 Itisanattractivealternativetodieselsystem inruralandremoteareaof

developingcountriesasameansofachievingruralelectrification.

 LowcostperkWh,canadjustkWhoutputtopeakloads,recreationdollars.

 Micro-hydropowerhasanimportantroletoplayinfutureenergysupply

scenarios,indevelopingcountry.

Disadvantages:

 Fishareendangeredspecies,sedimentbuildup.

 Dam failure.

 Changeswatershedcharacteristics,afterhydrologicalcycle.

HydrogenBurning:

Advantages:

 Nowasteproducts.

 Veryhighenergydensity.

 Goodforspaceheating.

Disadvantages:

 NonaturallyoccurringsourcesofHydrogen.

 Needstobeseparatedfrom waterviaelectrolysiswhichtakesalotofenergy.

 Hydrogenneedstobeliquefiedfortransport-takesmoreenergy.

OceanThermalEnergyConversion:

Advantages:

 Enormousenergyflows,steadyflowfordecades.

 Itcanbeusedonlargescale.

 Itexploitsnaturaltemperaturegradientintheocean.

Disadvantages:

 Enormousengineeringeffort.

 Extremelyhighcost.

 Damagetocoastalenvironments.

OBJECTIVEQUESTIONS



1. Thesourceofrenewableenergyisnotdependent…………….

[Geothermal]

2. Themostcommonlyusedrenewableenergysourceintheworldis…………….

[Hydroenergy]

3. Geysersisexampleof…………….energy

[Geothermal]

4. Thewatercollectedathighelevationcontains…………….energy.

[Potential]

5. Theefficiencyofhydroelectricpowerplantdependsoneffectivenessof

…………….

[Waterturbine]

6. Thepeltonwheelisusedwherea…………….ofwaterisavailable.

[Smallflow]

7. TheFrancisturbineisusedwherea…………….andhighheadofwateris

involved.

[Largeflow]

8. Theenergyassociatedwithseaoroceansuchasoceanthermalenergy

conversion,Thewindblowingonseasurfaceyields…………….

[Waveenergy]



ImportantobjectivequestionsofENGG-243
RenewableEnergyandGreenTechnology

ByDr.WandreS.S.
___________________________________________________________________________

1.Pyranometer:Itisusedtomeasuretotalradiation(directanddiffuse)interms

ofenergyperunittimeperunitareaonahorizontalsurface.

2.Pyrheliometer:Itisusedformeasuringdirectbeam radiation.Solarenergyis

averylarge,inexhaustiblesourceofenergy.

3.Solarconstant:Therateatwhichenergyreachestheearth'ssurfacefrom the

sun,usuallytakentobe1,367w/m2.

4.Inverter: A device that converts direct current electricity to alternating

current eitherforstand-alonesystemsortosupplypowertoanelectricitygrid.

5.Photon:Aparticleoflightthatactsasanindividualunitofenergy.

6.Zenithangle:Theanglebetweenthedirectionofinterest(ofthesun,for

example)andthezenith(directlyoverhead).

7.Langley:Unitofsolar irradiance.1Langley=85.93kwh/m2.

8.Atmostabout75%ofthesolarenergyactuallyreachestheearth'ssurface.

9.Anemometer:Measuresthewindspeedandtransmitswindspeeddatatothe

controller.

10.Windvane:Measureswinddirection.

11.Insolation:itthesolarradiationthatreachestheearthssurfacepersquare

meterperminute.

12.DeenbandhuplantismodificationandadvanceversionofJantafixeddome

typebiogasplant.

13.Jantabiogasplantissemicontinousflowplant.

14.Carbonisation:alsoknownaspyrolysiswhichisdefinedasbreakdownof

complexsubstancesintosimpleronesbyheatinginabsenceofair.



15.Sunisthesourceofallenergysources.

16.Thecalorificvalueofnaturalgasis50kJ/kg.

17.ThebiogasconsistsofCH4andCO2gasesaschiefconstituents.

18.Amountofenergyconvertedintoworkwhichisobtainedfrom system is

knownasenergyefficiency.

19.Pyrolysisisthebasicthermochemicalprocessforconvertingsolidbiomass

toamoreusefulliquidfuels.

20.Charcoalproductionisaform ofpyrolysiswithlimitedavailableoxygen.

21.Pyrolysisprocessismainlyforproductionofsolidfuelchar,liquidfueltarand

gaseousfuelhydrocarbonicgases.

22.Thedigestionoforganicmatterinabsenceofairisknownasanaerobic

digestion.

23.Thetransformationofwoodtocharcoalispartiallycompleteat400-500oC.

24.Gasifiersareclassifiedaccordingtotheairintroductioninthefuelcolumn.

25.Gasificationprocessiscarriedoutin4differentstages.

26.Actualcombustionofchar,pyrolysedgasesandtarstakesplaceinoxidation

zone.

27.Gasifierconvertssolidfuelintogaseousfuel.

28.CombustiblemixtureofproducergasisH2andCO2.

29.Airratiorequiredforgasificationis2.38kgwood/kgair.

30.PrincipalproductioninreductionzoneisCO.

31.Calorificvalueofproducergasis5506KJ/Nm3

32.Gasifierfoundthemostsuitableforengineapplicationisdowndraftgasifier.



33.Densityofbriquettesnormallyvariesbetween1200-1400 kg/m3 forhigh

pressureprocesses.

34.Inthedensificationvolumetricefficiencycanbeincreased.

35.ThePHrangesuitableforbiogasproductionis6.6-7.5.

36.InthecaseofcattledungtheC/Nratioisusuallyaround25:1.

37.HRTisthenumberofdaysthefeedmaterialisrequiredtoremaininthe

digestertobegingasproduction.

38.Theoptimum leveloftotalsolidforcattledungslurryisintherangeof8-10%.

39.JanataandDeenbandhumodelsarefixeddometypebiogasplants.

40.ThegasisavailableataconstantpressureinKVICtypebiogasplant.

41.Calorificvalueofmethane(biogas)is:4713kcal/m3

42.Constantgaspressureavailableinfloatingdrum typebiogasplant.

43.Heartofbiogasplantisdigester.

44.ConstituentsofbiogasisCH4andCO2.

45.Thegasavailableatapressureofabout10cm ofwatercolumninKVIC

model.

46.Liquid flatplatecollectorsaregenerallyused forobtaining hotwaterat

temperaturelessthan100oC.

47.Indishtypesolarcooker,temperatureachievedatthebottom ofthevesselis

around350-400oC.

48.Dishtypesolarcookerishavingthermalefficiencyofaround40%.

49.Insulationisprovidedtominimizeheatlosses.

50.Insolarwaterdistillationthewaterisevaporatedbecauseofpartialdifference.



51.A 100 litersolarwaterheatercan savesabout2000 unitsofelectricity

annually.

52.Therequiredcollectorareafor50litrehotwaterdemandat50oCisabout1m2.

53.Thecapacityofsolarwaterheatingsystem canbeboostedbyincreasing

collectorarea.

54.Orientationofsolarapplianceissouthfacing.

55.Energyrequiredfordistilling1literofbrackishwater2260KJ.

56.Solarstillisadeviceusedforconvertingbrackishwaterintopotableby

desalinationprinciple.

57.Solarphotovoltaic technologyis the directconversion ofsun lightinto

electricity.

58.Solarcellsaresemiconductordevicesthatconvertssunlighttodirectcurrent

electricity.

59.AtypicalsiliconPVcellproducesabout0.5-0.6VoltDCunderopencircuit,no

loadconditions.

60.Windisresultofunevenheatingoftheearthplanet

61.Thepowerinthewindisproportionaltothecubeofitsvelocity.

62.Inhorizontalaxiswindmachinerotorweightisless.

63.Windspeed5-6km/hrissuitabletorunwindpump.

64.Theaveragecapitalcostofwindfarm projectworksouttoRs3.5to4crore.

65.Powerforliftingthewaterfrom windmill=0.5AƍV3Cp

66.TheWatercollectedathighelevationcontainspotentialenergywhichthrough

downwardmomentofwaterconvertedtokineticenergy.

67.Theefficiencyofhydro-electricpowerplantdependsoneffectivenessof



waterturbine.

68.ThePeltonwheelisusedwheresmallflowofwaterisavailable.

69.TheFrancisturbineisusedwherealargeflow andhighheadofwateris

involved.

70.Atypicalwindmillstartsliftingwaterat12kmphwindspeedandyieldabout

30-35m3ofwatereveryday.

71.Enlistthemethodsofethanolproduction:1)drymilling2)wetmilling

72.ThefloatingtypebiogasplantisKVICbiogasplant

73.ThePH rangeof 6.8-7.8isbestforthefermentationandgasformationin

biogasplant

74.1kgofdrycattleproduce1m3biogas

75.Theformulaformulaformeasuringoutputofsolarstillis=ESA/2.3

76.Enlistthezonesofsolarpond:upperconvertingzone,non-convertingzone,

lowerbottom convertingzone

77.Theenergyrequiredtoevaporationofwateris(latentheat)2260KJ/Kg

78.Theeffectiveconversionefficiencyofsolarcellis10-15%

79.Maximum temperaturegeneratedinsolarboxtypecookeris140oC

80.SinglePVcellproduce0.5-0.6VDCcurrent

81.Parabolicsolarcookerusedunionizedaluminium sheetreflectingmaterial

82.Minimum speedrequiredtorunwindpumpis5-6km/hr

83.Propertiesofbiodiesel:specificgravity0.88,viscosity7.5,centerindex49,net

heatingvalue33,300kg/lit

84.Writeanytwotreespecieswhichareusedforbiodieselproduction:Jatropha

andKaranj

85.KVIC(fullform)=KhadiandVillageIndustryCommission



86.OTEC(fullform)=OceanThermalEnergyCommission

87.Turbinesareusedtoconvertwindenergytoelectricalenergy

88.Thetemperatureattainedinparabolicsolarcookerisupto400oC

89.Define pyrolysis: the process of conversion of complex organic

polysaccharidessubstancestosimpleinorganicmonosaccharides

90.Sodium methylatecatalystisusedduringbiodieselproduction.

91.Whattypeofenergyiswindenergy:renewableenergy

92.Windenergyisharnessedasmechanicalenergywiththehelpofwindmillor

turbine.

93.Windisbeneficialresourceofenergyasitdoesn'tcausepollution

94.Blackpaintedpanelswhicharehangedatroofstotrapheatandenergyfrom

sun,aresolarheater

95.Oceanthermalenergyisduetotemperaturedifferenceatdifferentlevelsin

ocean

96.Thepowergeneratedinwindmillisdependsonwindvelocity

97.Whichpartofsolarcookerisresponsibleforthegreenhouseeffect:glass

cover

98.Thesourceofenergyofthesunisnuclearfusion

99.Theefficiencyofthesolarcookercanbeincreasedbyplacingaplanemirror

100.Asolarcellismadeupofsilicon

101.Asolarcellconvertssolarenergyintoelectricalenergy

102.Thetemperaturedifferencebetweentheupperlayersandthedeeperlayers

oftheoceanshouldbe20oCtoinstallanOTECpowerplant.

103.Whichpartofflatplatecollectorsiscoatedinblack?:Absorberplate

104.ThefunctionofasolarcollectoristoconvertSolarEnergytothermal

energy

105.ReflectingmirrorsusedforexploitingsolarenergyarecalledHeliostats



106.Theoutputofsolarcellisoftheorderof1W.

107.Flatplatecollectorabsorbsdirectanddiffusebothradiations

108.Temperatureattainedbyaflat-platecollectorisoftheOrderofabout900C

109.Thevoltageofasinglesolarcellis0.5V

110.ThevalueofSolarConstantis1367W/m2

111.Intheparaboloiddishconcept,theconcentratortracksthesunbyrotating

about2axis

112.Beam radiationsaremeasuredwithPyrheliometer

113. Howmanytypesareflatplatecollectorsdivideddependingontypeofheat

transferfluid:2(two)

114.Whichpartofflatplatecollectorsiscoatedinblack?:Absorberplate

115.Horizontalaxisandverticalaxisarethetypesof:Windmills

116. Afuelcell,inordertoproduceelectricity,burns:hydrogen

117. Fuelcellsare:Hydrogenbattery

118. Lignite,bituminousandanthracitearedifferentranksof:coal

119. Whatare photovoltaic:Technologies which converts solarradiation

directlyintoelectricity

120. Theregionwheretheelectronsandholesdiffusedacrossthejunctionis

calledDepletionregion

121. Theoreticalmaximum efficiencyofwindpowerisabout:59%



Biogas technology 

1) The decomposition of dung into combustible gas was first noticed and it was termed as 

Gobar gas. 

2) The technology of harnessing gas under artificially created conditions is known as Biogas 

technology. 

3) Cattle dung when passed the passed through a biogas unit , yields 30-40 % more net 

energy and about 35-45% more nitrogen in manure. 

4) Biogas technology is the Manure producing factory. 

5) Biogas technology gives Combustible gas for cooking purpose. 

6) Biogas generation process carried out in the absence of  Oxygen. 

7) Biogas process produce organic manure in the form of Digested slurry. 

8) In Acid formation reaction hydrolyzed mixture is converted into acid mixture. 

9) Hydrolysis and acid formation stage are grouped as Acid formation stage. 

10) Product of first two stages serve as the raw material for the third stage where organic acid 

are utilized as carbon source by methane forming micro-organisms, which are also 

known as Methanogens. 

11) PH range for Methanogenesis  is 6.8 to 7.5 

12) The optimum temperature of digester slurry in Mesophilic zone is 35`c. 

13) The design of biogas plant depends on prevailing temperature of Retention period of 

plant is decided. 

14) In cooler areas High retention period is recommended. 

15) In biogas formation the PH range below the 6.2 it become toxic. 

16) In biogas  formation optimum C/N ratio in the range of 25 to 30:1  

17) The optimum level for cattle dung slurry in the range of 8 to 10%. 

18) Percentage of carbon dioxide produced in biogas is the 38%. 

19) The calorific of value of methane in biogas production is 48 kcal/m3. 

20) Digester is the fermentation tank. 

21) Gas holder is the floating drum. 

22)  Batch digester is the process of whole digester is filled with raw material for gas 

producing along with the some starting material. 

23) In 1945 scientist of IARI , New Delhi worked on semi-continous flow digester. 

24) The Janta model is a fixed dome biogas plant which was developed by PRAD in 1978 

year. 

25) The cost of Janta plant is about 20-30 % less than KVIC floating drum type plant. 

26) Dinbandhu is modification & advanced version of Janta fixed type biogas plant. 

27) Dual fuel engine is in a position to make use of about 70% biogas & 30% diesel.  

28) Optimum quantity of dung with water mixture is called as Hydrolysis. 

29) The toterated PH range of methanogenes is 6.8-7.5 

30) The optimum temp. of digester slurry in mesophilic zone is 35`c. 



31) The optimum temp. of digester slurry in thermophilic zone is 55`c. 

32) Decay or decomposition is carried out by tiny micro-organisms called Bacteria. 

 

33) The PH range suitable for biogas production is 6.6 to 7.5 

34) PH is also controlled by natural buffering effect of NH4+ & HCO3- ions. 

35) The optimum  C: N ratio of biogas is in the range of 25 to 30:1 

36) The full form of HRT = Hydraulic Petention Time. 

37) Methane percentage in biogas is 60%. 

38) Carbon dioxide contain in biogas is 38 % 

39) Nitrogen contain in biogas is 0.8 % 

40) Hydrogen sulphide contain in biogas is 0.2 %. 

41)  The calorific value of methane is 4800 kcal/m3. 

42) The biogas gives a useful heat of 3000 kcal/m3. 

43) IARI – Indian Agriculture Research Institute. 

44) KVIC – Khadi & Village Industries Commission. 

45) Janta plant is a semi contionus plant flow. 

46) Deenbandhu plant is modification and advanced version of Janta plant. 

                                                  

 

  



Gasifier 

1) Gasification is a step forward to carbonization , where end product of carbonization is 

finally       converted into gaseous mixture of combustible nature. 

2) An Updraft gasifier is clearly defined zones for partial combustion, reduction & 

pyrolysis. 

3) The Downdraft gasifier was developed to convert high volatile fuel to low tar gas. 

4) Twin-fire gasifier process takes place with under pressure of -30. 

5) Crossdraft gasifier allow cross movement of fuel and gas. 

6) In cross draft gasifier Charcoal is used as dry fuel. 

7) In fluidized bed gasifier air is blown through a Bed of solid particles at a sufficient 

velocity. 

8) Drying is the very first thermal reaction of gasification. 

9) Air dried biomass contains moisture in the range of 13-15%. 

10) Temperature of drying zone is remain less than 120`c. 

11) Temperature for pyrolysis process is above 200`c. 

12) Normal temperature of primary pyrolysis  zone is 200-600`c. 

13) Temperature range of secondary pyrolysis zone is 300-800`c. 

14) Actual combustion of char, pyrolysed gases and tars takes place in Oxidation zone. 

15) Temperature range of oxidation is 900-1200`c. 

16) The product of oxidation zone are high temperature gases containing product and Water 

vapour. 

17) The product of oxidation zone passes through Reduction zone. 

18) Temperature limit of reduction zone is 900-800`c. 

19) Co-production is the principle reaction in the reduction zone. 

20) H2 combines with carbon  to form Methane. 

21) The first process of gasification is Drying. 

22) The second  process of gasification is Pyrolysis. 

23) The third  process of gasification is Oxidation. 

24) The fourth process of gasification is Reduction. 

25) The temperature of drying process remains less than 120`c. 

26) The temperature of  primary pyrolysis  zone is 200`c-600`c. 

27) The temperature of  secondary pyrolysis  zone is 300-800`c.  

28) The temperature of  oxidation process  zone is 900-1200`c. 

29) The temperature of  primary pyrolysis  zone is 900-800`c.  

           

 

 

 

 



            

 

 

 

 

 

 

 

Solar drying 

1) Dryers are classified as Direct as well as indirect type of solar dryer. 

2) Drying is the universal method for preserving food. 

3) The international nature of solar radiation cannot affect the drying performance at Low 

temp. 

4)  Dried product not only has increased shelf life but also reduce cost of Transportation & 

Storage. 

5) The removal of moisture require only Low temperature heating. 

 

 

Solar photo-voltic system 

1) Group of PV cell are electrically configured into Module and arrays. 

2) A typical silicon PV cell produce about 0.5-0.6 volt De under open circuit no load 

condition. 

3) A PV array produce energy power when exposed to sunlight. 

4) A PV cell is fundamental building block of PV system. 

5) PV system can be used either centralized or distributed power generation.   

 

 

Wind Energy 
  

1) The wind energy is vary diffuse in nature. 

2) India ranks Fourth in the world in wind power generation. 

3) India has estimated wind power potential of 45, 195 MW. 

4) World largest wind from are in California. 

5) Doubling the wind speed will increase the available power 8 times. 

6) The simplest vertical axis WECS is the Savonius type rotar. 



 
 

Some other Renewable sources of energy 
 

1) The total cattle population in country is about 250 million. 
2) The sewage biogas is found to contain 84% Methane. 
3) The surface of water is act as the collector for solar heat. 
4) The periodic rice full in water level is called Tide. 
5) To harness the tides a dam would be built across the mouth of the dry. 
6) Hydrogen can be substituted for hydrocarbon. 
7) Hydrogen burning process is non polluting. 
8) Geo- thermal energy  is the energy lies embedded within the earth. 
9) Now the world’s first Geo themal power station produces 460 MW power. 

 




