


publisher'snotev

LISTOFCONTRIBUTORSVII

Chapter1-theradiationemittedbythesun

1.Limitsofthesolarspectrum1

2.Comparisonofsolarandblack-bodyradiation4

3.Thetemperatureofthesolardisc12

4.Thesolarconstant15

5.Totalenergyemittedbythesun23

6.Recenttheoriesofthesourceofsolarenergy23

References26

Chapter2-theastronomicalandgeographicalfactorsaffectingtheamount

OFSOLARRADIATIONREACHINGTHEEARTH

1.Thesun-earthdistance29

2.Coordinatesystemsofthesunasacelestialbody31

3.Computationofinsolationondifferentplanesattheearth'ssurface34

4.Heliographiccoordinates41

5.Timeanditsunits44

References46

Chapter3-theeffectoftheatmosphereonsolarradiationreachingthe

EARTH

1.Introduction47

2.Pathlengthintheatmosphere48

3.Scattering53

4.Absorptionintheultraviolet66

5.Formationofionosphericandozonelayers75

6.Absorptionintheinfrared79

7.Atmosphericturbidity94

References107



Chapter4-directandscatteredradiationreachingtheearth,asinfluenced

BYATMOSPHERIC,GEOGRAPHICALANDASTRONOMICALFACTORS

1.IntroductionIll

Astronomicalfactors,111-Geographicalfactors,112-Geometricalfactors,112-

Physicalfactors,112-Meteorologicalfactors,112

2.Clearskyconditions113

3.Totalradiationfallingonatiltedplane120

4.Theinfluenceofatmosphericozoneonglobalradiation124

5.Theinfluenceofcloudsonglobalradiation125

6.Radiationfallingonatiltedplaneincloudyweather130

7.Examples132

8.Appendix148

Diagram4.1.Solarelevationandrelatedunits,148-Diagram4.2.Directsolar

radiationasafunctionofatmosphericturbidity,150-Diagram4.3.Diffusesky

radiationabovegroundhavingalbedoA=0.25asafunctionofairmassmrand

turbidityB,154-Diagram4.4.Diffuseskyradiationabovegroundwithalbedo

A^0.25,156-Tables4.17-4.19,DailysumsofglobalradiationGatlow

latitudes,157

References159

Chapter5-theenergydistributioninthespectrumofdirectandscattered

RADIATIONREACHINGTHEEARTH

1.Theenergydistributionofdirectsolarradiation(I-radiation)161

2.Theenergydistributionofscatteredskyradiation(D-radiation)166

3.Spectraofvariouszonesoftheskyandoftheentirehemisphere168

4.Theenergydistributionofcombinedsolarandskyradiation(G-radiation)...173

5.Theultravioletregion2800-3800A173

UltravioletI-radiation,174-UltravioletD-radiation,178-UltravioletG-radiation,

179-Theultravioletregion3150-3800A,182-Theultravioletregion2800-3150A,

187

6.Thevisibleregion3800-7800A192

7.Thespectralregion7800-14,000A194

References194

Chapter6-radiationbalanceinthesystemearth'ssurface-atmosphere

1.Introduction196

2.Thecomponentsoftheradiationbalance196

3.Theeffectofthealbedoontheradiationbalance198

4.Theeffectofthespectralcompositionoftheincidentradiationonthealbedo.205

5.Diurnalvariationoftheradiationbalanceanditscomponents206

6.Seasonalvariationoftheradiationbalanceanditsgeographicaldistribution..208



7.Theradiationbalanceoftheatmosphere210

8.Thealbedoofclouds212

9.Thespectralalbedooftheearthandatmosphere213

10.Thespectralalbedooftheclouds215

11.Theseasonalvariationandthegeographicaldistributionofthemeanalbedoof

theearthanditscomponents216

12.Seasonalvariationintheradiationbalanceofthesystemearth'ssurface-atmo-

sphereanditscomponents218

References221

Chapter7-instrumentsandexperimentalmethods

1.Introduction222

2.Standardinstruments224

Thewater-flowpyrheliometeroftheSmithsonianInstitution,224-Thewater-stir

pyrheliometer,ITS-ThePotsdamabsolutepyrheliometer,226

3.Sub-standardinstruments226

Thesilverdiscpyrheliometer,226-TheAngstromcompensationpyrheliometer;229

-TheSmithsonianversionoftheAngstrompyrhelicmeter,232

4.Pyrheliometricscales233

5.Instrumentsforthemeasurementofdirectsolarradiation:pyrheliometers..234

Pyrheliometerswithcircularreceiversandcylindricaltubes,234-Pyrheliometers

withrectangularentranceaperturesandreceivers,236-Distributionofradiation

onthereceiversurface,236-Frequentlyemployedpyrheliometers,237-Michel-

son'sbimetallicpyrheliometer,237-ImprovedMichelsonpyrheliometers,238-

TheArmour-Linke-Feussnerpyrheliometer,240-TheMoll-Gorczynskipyrhelio-

meter,242-TheEppleypyrheliometer,242-TheSavinov-Yanishevskiypyrhelio-

meter,244-Auxiliaryapparatususedwithpyrheliometers,247

6.Instrumentsforthemeasurementofglobalradiation:pyranometersandpyrano-

graphs247

TheRobitzschpyranometer,248-TheFuesspyranometer,249-TheCasel/a

pyranometer,252-TheSIAPpyranometer,255-TheMoll-Gorczynskipyrano-

meter,255-TheEppleypyranometer,263-The'Star'1pyranometer(solarimeter),

266

7.Instrumentsforthemeasurementofskyradiation268

8.Calibrationofsolarradiationinstruments271

9.Distillationinstruments272

TheBellanisphericalpyranometer,272-Distillationinstrumentswithflatreceivers,

275

10.Measurementofthedurationofsunshine276

TheCampbell-Stokessunshinerecorder,276-TheMartin-Marvinthermoelec-

tricsunshinerecorder,279-Photoelectricsunshinerecorder,279-Sunshinedura-

tionandinsolation,279



11.Measurementofsolarradiationwithinlimitedspectralregions282

Spectrographsandmonochromators,282-Filters,283-Theuseoffiltersinsolar

radiationmeasurements,288-Spectrallyselectivereceivers,290-Ultraviolet

measurements,295-Measurementsinthevisiblerange,299-Infraredmeasure-

ments,301

12.Albedometers302

13.Long-waveradiometersandbalancemeters303

Balancemeter,Davosmodel,305-Netexchangeradiometerandtotalhemispherical

radiometer,306-TheHamburg-Lupoleninstrument,308

14.Instrumentsforthedeterminationofturbidityandtheamountofprecipitable

waterintheatmosphere310

References312

Chapter8-theapplicationofsolarenergy

1.Conversionintoheat317

Lowtemperaturedeviceswithoutopticalconcentration:flatplatecollectors,317―

Solarwaterheaters,318-Concentrators,328-Concentratorsformediumtempera-

tures,330-Concentratorsforhightemperatures:solarfurnaces,333

2.Directconversionintoelectricalenergy335

Semiconductors,335-p-nJunctions,337-Thep-njunctionasapowergenerator,

338-Thesolarcell,338-Efficiencyofconversion,340

References342

index344




	page1
	page2
	page3
	page4
	page5
	page6

