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BETECKNINGAR

Al anisotropi-index for Ilutande yta

Az anisotropi-index for horisontell yta

az solens azimutvinkel

D diffus solstralning

Dy diffus solstralning mot horisontell yta

Ds diffus solstralning mot lutande yta

d2 cirkumsolar diffus solstralning mot lutande
yta

Dg isotrop diffus solstralning mot lutande yta

G global stralning

Gjj global stralning mot horisontell yta

Gs global stralning mot Ilutande yta

I direkt solstralning

1jj direkt solstralning mot horisontell yta

Is direkt solstralning mot lutande yta

10 solarkonstanten (=1 370 Wm-")

i direkta solstralningens infallsvinkel mot den
lutande ytan

m optiska luftmassan

R reflekterad solstralning

Rs reflekterad solstralning mot lutande yta

RMSE roten ur medelvardet av diskrepanserna eng.
Root Mean Square Error.

rg reflektansen (albedot) hos ytan framfor den
lutande ytan

S den lutande ytans vinkel fran horisontal-
planet

t solens timvinkel

yaz den lutande ytans azimutvinkel

z solens zenitvinkel

g solens deklination

ij latituden



DEFINITIONER

Solstralning ar diffus eller direkt
elektomagnetisk-
stralning (0.15-4ym) vars
ursprung &ar solen.

Globalstralning ar den solstralningen som
faller mot en plan yta
fran en rymdvinkel av 2H
steradianer

Direkt solstralning ar den solstralning som
kommer enbart fran den
rymdvinkel, som upptas av
solskivan, mot en yta som
ar vinkelrat mot stral-
ningen.

Diffus solstalning ar diffus solstralning
fran himmel och
eventuella moln men ej
direkt fran den rymd-
vinkel som upptas av
solskivan.

Reflekterad solstralning ar den uppatriktade sol-
stralning som ar
reflekterad eller diffus-
erad av jordytan och den
del av atmosfaren som
befinner sig mellan
"utgangspunkten® och
jordytan.

SAMMANFATTNING

Syftet med rapporten ar att ge varden pad solstralning
mot lutande ytor. | det forsta kapitlet beskrivs den
anvanda metoden och i1 de fdljande presenteras
tabeller med manads, dygns och timvarden. Nagra
exempel pd hur materialet kan sammanstallas i figur-
form ges i1 kapitel 5.

ABSTRACT

The puKpoie «>the nepont li to pKeient oaluei of iolaK
Ka.dLa.tton on Inclined iuK™acei . The IntKoductoKy chapteK
contalni a deicKlptlon o{ the method uied. The following
ehapteKi contain tablei with monthly, dally and houKly
valuei. ChapteK 5 glvei a tfew exemplei how to plot
thoie val uei.
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1 SOLSTRALNING mot lutande yta

1.1 Inledning

Solstralning mot lutande ytor ar av intresse inte bara
inom solvarme och solenergitillampningar utan &aven
for biologi, arkitektur och jordbruk.

Emellertid finns det sa gott som inga matningar mot
icke-horisontella ytor gjorda i Sverige (1982). Ett
undantag ar en serie matningar mot en sydvand 60°
lutande yta vid SMHI i Norrkdping. Tyvarr har det
forekommit en del avbrott 1 matningarna sedan
starten 1978.

I brist pa matningar har metoder utvecklats for att
berakna solstralning mot lutande ytor. De &r mer
eller mindre komplexa och kraven pa ingangsparametrar
och ingangsdata ar varierande. Valet av modell styrs
ofta av brist pa ingangsdata och pa de beraknings-
resurser som star till buds. For att finna en optimal
l6sning ar det viktigt att ta hansyn till onoggrann-
heten i ingangsdata och till de forenklingar och
antaganden som har gjorts i modellen.

For att erhalla realistiska stralningsdata for lutande
ytor maste globalstralningen kunna uppdelas i direkt
och diffus komponent och helst timme fdr timme. Den
direkta komponenten kan hanteras med en uppsattning
ekvationer som erhdlls ur det geometriska for-
hallandet mellan solen och den lutande ytan. Daremot
ar den diffusa komponenten besvarligare och kraver
att man gor antaganden om stralningens fordelning.
Detsamma galler den diffusa solstralning, har kallad
reflekterad solstralning, som inte harrdr fran
himlen utan fran omgivningen.

I rapporten presenteras resultatet av en serie
berakningar baserade p& data fran Stockholm.

1.2 Matningarna i Stockholm

Stralningsmatningarna i Stockholm ar unika for Sverige
sd tillvida att det ar den enda plats dar den diffusa
solstralningen har registrerats under nagon langre
tid.

For denna rapport har perioden 1971 - 1980
bearbetats. Detta trots att matplatsen 1975

flyttades fran Kungsholmen (59°20~N 18°02"e 43m) till
Bromma (59°21 N 17°57~E 12m). Orsaken ar att

kvalitén pa dessa data har bedémts som nagot battre
an for tidigare ar. Speciellt galler detta vinter-
vardena 1979 och 1980 d& installationen av flakt-
anordning medfdrde att en stor del av rimfrost och
snoinflytandet pa matningarna eliminerades.



Alla stralningsdata i rapporten hanfor sig till
stralningsskalan IPS 1956 - Stockholm, som ar 1.1 %
lagre an WRR (World Radiometric Reference)

1.3 Beskrivning av modellen

Med utgangspunkt fran globalstralningen GH och
diffusa solstralningen Djj mot en horisontell yta sa
ar berakningen av solstralningen mot en lutande yta
i huvudsak ett geometriskt problem.

Solstralningen mot den lutande ytan, Gs, erhalls som
den integrerade irradianden 6ver de zenit och
azimutvinklar som galler for den aktuella ytan och
tidpunkten.

En dylik rakneoperation omojliggors i de flesta fall
av att irradiansfordelningen o6ver himlen &r okand
och dessutom mycket variabel.

Emellertid, om vi for varje timme kanner bade den
direkta och den diffusa solstralningen, kan vi genom
att goéra nagra antaganden gora det mojligt att
berékna solstrdlningen mot alla ténkbara oriente-
ringar av ytor.

1.4 Berakning av den direkta solstralingen

De ekvationer som kravs for att berakna den direkta
solstralningen mot en lutande yta, Is, ar inte
baserade pa nagra antaganden utan de &ar rent
geometriska och darfor exakta.

I modellen anvédnds inte momentanvarden utan timmedel-
varden. Detta medfor att de vinklar, som anvands i
berakningarna, avser mitten pa varje timintervall
(undantaget timmen vid solens upp och nedgang).

Felet, som uppstar genom detta forfarande, ar for-
sumbart.

Ekvationerna ar
I = (Gh - Dh) /cos :
Is = 1 cos 1

dar i ar den direkta solstralningens infallsvinkel
mot den aktuella lutande ytan, med lutningen, s och
z solens zenitvinkel. Dessa vinklar erhalls ur
foljande ekva.tioner.

cos 1 = cos s *+ cos z + sin s ¢+ sin z ¢+ cos (az - yaz

sint]j + cos z - sin3
COS0 SXn z

cos z = sin if + sin 8 + cos i) cos 3 cos t
beteckningarna foérklaras i beteckningslistan



1.5 Berakning av den diffusa solstralningen

Vid berakning av solstralning mot lutande ytor sa
medfér den komplexa fdrdelningen dver himlen av den
diffusa solstralningen det storsta teoretiska
problemet. Det stdrsta praktiska problemet ar att
finna tillforlitliga ingangsdata.

Fordelningen av den diffusa radiansen ar sarskilt
komplicerad vid vaxlande molnighet da den aven antar
relativt stora varden.

Eftersom ingen fortlopande information om radiansen
foreligger maste den berdknas utifran en teoretisk
fordelning och de data som finns tillgangliga.

Ett forenklande antagande ar att den diffusa
radiansen ar oberoende av zenit- och azimutvinkel
det vill saga isotrop. DA erhdlles den diffusa
solstralningen mot den lutande ytan ur foljande
ekvation

Ds = 0.5 « Dh ¢+ (1 + cos 59)

Beroende pa enkelheten i ekvationen sa har den
kommit till anvandning i1 flera modeller. Den galler
med god approximation for tillfallen da himlen &ar
helt téackt av tjocka moln.

Om det inte &ar mulet visar observationer att den
diffusa radiansen ar synnerligen anisotrop och
beroende av bland annat turbiditet (luftens grumling)
och molnens lage pa himlen relativt solen.

Denna rapport anvander enidé efter Hay (Hay 1979).
Han antar att den diffusa radiansen under en timma
far en utjamnad fordelning, vilken kan beskrivas med
summan av tva komponenter. Dar den ena komponenten
antas vara cirkumsolar och behandlas pa ett liknande
satt som den direkta solstralningen. Den andra
komponenten antas vara isotropt fordelad o6ver
himlen.

Eftersom graden av anisotropi varierar, fran sid gott
som isotrop stralning vid helmulet till dominerande
diffus solstralning i solens omedelbara narhet vid
klar himmel och hog solhdjd, sa later Hay de bagge
komponenterna variera.

Genom att postulera ett "anisotropi-index" erhaller
Hay en variabel parameter som kan styra uppdelningen
av den diffusa solstralningen i en isotrop och en
cirkumsolar del. Indexet beror av atmosfarens
transmission av direkt solstralning normerad till
luftmassan ett och avser timvérden.

Ai = (VIa) 1/m ; cos 1

11



Eftersom cos 1 = cos z for en horisontell yta, blir
anisotropi-indexet i detta fall

Az = (1/10) I/m cos z

Den cirkumsolara komponenten av den diffusa sol-
stralningen mot en godtyckligt lutande yta ar

Dg = (I/10) Vm. cos i . DH / cos z = Ap DH / cos z

och den isotropt férdelade komponenten ar

. A7
Ds = d - "pS 2)¢« Dh » 0.5 (1 + cos 5s)

Med denna anisotropa modell erhdlls den diffusa
solstralningen mot den lutande ytan som

Ds = Dg + Dg

Vid forhallanden da den direkta solstralningen ar
noll, &r ocksa anisotropi-indexet lika med noll.
Detta innebar att modellen 6vergdr fran anisotropi
till isotropi.

For en horisontell yta ar ett annat "randvillkor"
uppfyllt ndmligen

Ds - dh.

1.6 Berakning av den reflekterade solstralningen

Observera att den reflekterade solstralningen mot en
lutande yta, Rs, i tabellerna presenteras separat

och den har inte adderats till den globala stralning-

en. Detta beror pad att resultaten skall vara si all-
mangiltiga som mojligt. Darfor far var och en efter

omsténdigheterna addera den reflekterade komponenten.

Fo6ljande antaganden har gjorts. Omgivningen antas

vara horisontell och fungera som en ideal diffus

gfh iggtrop reflektor. Den reflekterade komponenten
ir da

Rs ~rg ' Gr * 0.5 (1.0 - cos 59)

Dar rg ar den framforvarande ytans genomsnittliga
reflektans, Gjj ar globalstralningen mot denna yta
och s lutningen.

12

I de flesta fall introduceras inga stérre fel genom dessa

forenklingar, men vid hdga varden pa reflektansen,
stora lutningar eller kraftiga horisontavskarmingar
b6r hansyn tas till detta.



1.7 Onoggrannhet

De ingangsdata som anvants ar behaftande med flera
typer av fel, som &r bade svara att kvantifiera och
eliminera. Detta galler sarskilt den diffusa sol-
stralningen, vilket medfor att komponent uppdelningen
av globalstralningen kan bli fel. Storst konsekvenser
far detta under vinterhalvaret dd den laga solhojden
gor att smd fel i global och diffus komponenten or-
sakar stora fel 1 den direkta komponenten.

Osannolika extremer har justerats och inkonsistens
mellan stralningskomponenterna har korrigerats.

Olika modeller har testats i bland Canada (AES, Nov
1979) och nagra resultat har presenteras av P Valko
(1EA 1980)

Den Canadensiska undersokningen konstaterar att en
modell med en variabel anisotrop beskrivning av den

diffusa_ solstralningen ar battre an en med isotrop
eller fix anisotropi.

Vid jamforelser med uppmatta data kan foljande
egenskaper hos modellen noteras.

Att den relativa avvikelsen fran uppmatta varden:

a) Okar med lutningen
b) okar med kortare tidsskala
¢) ar storre under vinterhalvaret

och att stralningen oftast underskattas for sydvanda
ytor

Detta bdr aven galla for de berakningar som gjorts i
denna rapport. | de ovanndmnda testerna har
beraknade och uppmatta varden jamforts. Nagra
representativa varden har sammanstallts i tabell 1.1.
De bor vara tillampliga pa sommarhalvaret for
Stockholm.

TIMVARDEN DYGNSVARDEN MANADSVARDEN
RMSE (%) 5-15 5-10 <5

Tabell 1.1 Root-Mean-Square-Error (RMSE) for syd-
vanda ytor i Canada. Baserat pa uppmatta och berak-
nade globalstralningsvarden. Enheten &ar procent

av uppmatt.



Det relativa felet for norvanda ytor ar betydligt stor-
te men det absoluta &r av samma storleksordning. Vid
véxlande molnighet och framfor allt under vinterhalv-
aret ar onoggrannheten i indata den dominerande fel-
k&llan och inte de fel som introduceras vid modell-
berédkningarna. Slutsatsen av detta &r att vinter-
vardena bor anvdndas med stdrsta forsiktighet och
framfor allt uppdelningen i direkt och diffus
komponent. Osakerheten 1 denna uppdelning kan orsaka
stora fel.

Ytor vars lutning gor att den direkta solstralningen
infaller vinkelratt mot ytan ar mycket kansliga for
variationer i den direkta komponenten.

Detta innebar ocksa att effekten av normala
variationer i stralningsklimatet maximeras for ytor
med denna lutning.

Om en yta orienteras och lutas for att erhalla
maximalt med solenergi innebdr det ocksd att kanslig-
heten for avvikelser fran medelforhallandena
maximeras. Vid positiva avvikelser ar detta en for-
del men naturligtvis inte vid negativa.

For svenska latituder, med lag solhdjd under en stor
del av aret, sd ar den horisontella ytan, relativt
sett, mindre kanslig for dessa variationer an den
lutande sydvéanda ytan.



2. MANADSSUMMOR

For att exempelfiera hur solstralningen varierar fran
ar till ar ges i tabell 2.1 manadssummor for de olika

komponenterna foér nagra lutningar av en sydvand yta.
GLO = globalstralning, DIR = direkt solstralning
och DIF = diffus solstralning. Enheten ar kWhm-2.

Observera att den mot marken reflekterade solstral-
ningen inte &ar inkluderad i tabellerna.

Daremot 1 Ffigur 2.1 finns denna komponent medtagen
beraknad utifran.

REF = 0.2 * (1 - COS (Slope) * GLO/2

dar 0.2 ar antaget som den framforliggande ytans
reflektans. | figur 2.1 presenteras manadsdygns-
medel i kWhm-2.
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Tab 2.1

1971

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1971 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 9.6 5.4 .3 23.9 5.7 18.2
Feb 21 .9 13.6 4 38.6 14 .1 24 .6
Mar 54 .5 30.2 24.3 74.4 30.3 44 2
Apr 102 .1 44.8 57.3 121.8 45 .1 76 .8
May 170 .4 62.6 107.9 183.7 61 .1 122,.7
Jun 175,.8 69.0 106.8 177.9 66,.4  111,.6
Jul 169..5 65.9 103.6 176.0 64,.1 112..0
Aug 132..7 53.2 79.6 153.1 53..3 99..9
Sep 75..1 37.0 38.1 95.8 37..8 58.0
Oct 42.3 19.8 22.5 71.8 21.3 50.5
Nov 17.2 .6 8.6 38.8 9.4 29.4
Dec 8.0 4.8 .3 23.6 5.2 18.5
Year 978.5 414.4 564.2 1178.9  413.1 765. 8
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 32.4 5.2 27.3 33.0 4.0 29.0
Feb 46.7 12.5 34.2 44 .0 9.4 34.7
Mar 78.2 26.0 52.2 64.7 18.5 46.3
Apr 114.6 38.3 76.4 81.8 26.2 55.6
May 158.2 50.3  108.0 99.5 32.9 66.7
Jun 145.2 53.8 91.5 85.6 34.6 51.0
Jul 146.8 52.4 94.4 88.6 34.0 54.7
Aug 140.0 44 .9 95.1 95.5 30.2 65.3
Sep 95.2 32.7 62.5 73.4 23.1 50.3
Oct 84.4 19.5 65.0 76.8 14.7 62.1
Nov 51.0 8.8 42.3 50.7 .9 43.9
Dec 33.5 4.8 28.7 35.0 3.8 31.3

Year 1125.7 348.6 777.1 828.1 237.8 590.3



Tab 2.1

1972

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1972 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 7.7 6.8 .9 10.9 6.9 4.0
Feb 18.9 12.9 6.0 27.8 12.9 14.9
Mar 71.9 30.5 41.5 103.6 32.2 71.4
Apr 92.9 51.4 41.5 104.8 50.8 54.0
May 156.8 68.7 88.2 169.2 67.4 101.8
Jun 168.7 81.8 86.9 171.3 78.5 92.8
Jul 175.4 69.9 105.6 184.6 67.9 116.8
Aug 111.9 56.7 55.2 124.4 55.9 68.5
Sep 73.6 34.8 38.9 95.2 35.5 59.8
Oct 38.8 20.8 18.0 60.4 21.9 38.6
Nov 14.5 8.1 6.5 31.4 8.5 23.0
Dec 7.0 5.6 1.5 14.1 .6 8.5
Year 938.0 447.6 490.5 1098.5 443.6 655.0
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 13.2 6.0 7.3 13.0 .4 8.6
Feb 30.9 11.2 19.8 27.4 8.1 19.4
Mar 110.9 28.7 82.3 92.0 21.0 71.1
Apr 95.5 42.7 52.9 66.7 29.0 37.7
May 145.8 55.6 90.3 92.7 36.4 56.3
Jun 140.3 63.5 76.9 83.8 40.8 43.0
Jul 155.4 55.5  100.0 95.1 36.0 59.2
Aug 111.0 46.6 64.4 74.7 31.3 43.5
Sep 95.5 30.7 64.8 74.2 21.8 52.5
Oct 68.4 19.6 48.8 60.5 14.6 46.0
Nov 41.0 7 33.3 40.5 .9 34.7
Dec 18.1 4.9 13.3 18.1 .6 14.5

Year 1026.5 372.1 654.4 738.3 252.5 486.0



Tab 2.1

1973

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1973 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 7.3 5.9 1.5 13.8 6.0 7.9
Feb 25.5 13.0 12.5 45.6 14.2 31.5
Mar 71.6 33.9 37.7 100.8 35.4 65.5
Apr 95.6 47.5 48.1 112.8 47.4 65.5
May 167.4 64.8 102.6 179.8 63.5 116.3
Jun 181.7 63.9 117.9 187.0 61.8 125.3
Jul 157.0 68.5 88.5 163.8 66.5 97.4
Aug 135.2 54.8 80.5 156.5 55.1 101.4
Sep 69.0 34.9 34.2 87.0 35.4 51.6
Oct 47.7 16.9 30.9 87.0 18.4 68.6
Nov 18.8 10.3 8.5 42.6 11.3 31.3
Dec 8.2 5.7 2.5 19.4 6.1 13.4
Year 984.7 419.8 565.0 1195.5 420.5 775.1
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 17.3 5.2 12.2 17.0 3.8 13.2
Feb 55.1 13.2 42.0 51.4 10.2 41.3
Mar 106.9 31.3 75.7 88.3 22.8 65.6
Apr 105.7 40.0 65.8 75.9 27.4 48.6
May 154.2 52.3  102.0 96.7 34.1 62.7
Jun 153.7 50.2 103.6 90.2 32.2 58.0
Jul 137.0 54.3 82.8 83.6 35.2 48.5
Aug 143.0 46.5 96.6 97.5 31.3 66.2
Sep 85.7 30.6 55.2 65.5 21.5 44.0
Oct 104.9 16.9 88.0 96.7 13.0 83.8
Nov 56.3 10.6 45.8 56.2 8.3 48.0
Dec 26.2 5.6 20.7 26.7 4.3 22.4

Year 1145.6 356.0 789.6 845.2 243.6 601.8



Tab 2.1

1974

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1974 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 7.8 5.2 .6 16.8 5.6 11.2
Feb 21.5 12.1 .4 36.3 12.5 23.9
Mar 75.1 30.1 45.0 110.7 32.3 78.4
Apr 122.1 52.6 69.5 146.5 53.4 93.1
May 182.5 62.5 120.0 197.5 61.6 136.0
Jun 189.0 72.7 116.4 191.7 70.1 121.7
Jul 129.9 74.9 55.0 131.3 71.8 59.6
Aug 146.5 62.2 84.4 167.7 62.8 105.0
Sep 80.3 41.3 39.1 104.1 42.6 61.6
Oct 24.8 19.6 5.3 30.5 19.4 11.2
Nov 8.6 .5 1.2 11.4 4 4.0
Dec 1 4.6 1.5 12.6 4.8 .8
Year 993.9  444.9 549.1 1157.2  443.7 713.6
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 22.5 5.2 17.3 22.8 .0 18.9
Feb 42.9 11.1 31.9 39.6 .2 31.4
Mar 119.9 29.2 90.8 100.4 21.6 78.8
Apr 138.3 45.7 92.7 98.9 31.4 67.6
May 170.3 50.9 119.4 106.8 33.3 73.6
Jun 156.7 56.8 100.0 92.0 36.4 55.7
Jul 108.5 58.2 50.3 67.3 38.0 29.4
Aug 152.5 53.2 99.3 103.7 35.9 67.8
Sep 104.7 37.1 67.6 81.9 26.4 55.5
Oct 30.5 16.5 14.1 24.9 11.7 13.2
Nov 12.1 .3 5.8 10.6 4.6 6.1
Dec 16.3 4.3 12.1 16.3 3.2 13.1

Year 1075.2  374.0 701.3 764.8 254.4 510.6



Tab 2.1

1975

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1975 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 8.7 6.3 2.4 17.6 6.7 10.9
Feb 37.3 17.2 20.2 71.1 19.5 51.6
Mar 65.0 32.0 33.0 91.6 33.4 58.2
Apr 112.9 51.0 61.9 133.9 51.3 82.6
May 165.8 88.2 7.7 176.5 85.9 90.7
Jun 202.8 67.2 135.7 211.7 65.4  146.3
Jul 184.5 52.7 131.9 195.8 51.3 144.5
Aug 139.6 61.0 78.7 158.9 61.1 97.9
Sep 83.2 42.4 40.8 108.0 43.6 64.4
Oct 41.7 23.1 18.6 64.7 24.8 40.0
Nov 9.7 7.8 1.9 15.0 7.9 7.2
Dec 7.8 4.6 3.2 23.1 5.1 18.0
Year 1058.6  453.1 605.6 1267.7 455.7 812.1
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 22.8 6.0 16.8 22.8 4.6 18.2
Feb 87.8 18.6 69.2 83.0 14.7 68.3
Mar 97.4 29.6 67.9 80.9 21.6 59.3
Apr 125.5 43.6 81.9 89.1 29.9 59.3
May 151.6 70.7 81.0 97.2 46.5 50.8
Jun 174.7 53.2 121.5 102.1 34.0 68.1
Jul 164.6 42.0 122.7 98.9 27.1 71.8
Aug 143.4 51.4 92.0 96.5 34.4 62.1
Sep 108.7 38.0 70.7 85.1 27.0 58.1
Oct 73.2 22.6 50.7 64.8 17.1 47.8
Nov 17.3 6.9 10.5 16.0 5.0 11.1
Dec 32.9 4.9 28.0 34.4 4.0 30.5

Year 1199.6  387.0 812.6 870.1 265.5 604.9



Tab 2.1

1976

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1976 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 10.9 7.4 .6 23.5 8.2 15.4
Feb 23.8 14.4 4 39.2 15.2 24.1
Mar 68.2 39.1 29.1 91.7 40.4 51.3
Apr 0.0 0.0 0.0 0.0 0.0 0.0
May 147.2 63.4 83.9 157.0 61.8 95.2
Jun 179.9 71.5 108.5 183.9 68.7 115.2
Jul 170.6 64.5 106.1 179.1 62.8 116.3
Aug 157.1 50.7 106.5 184.9 51.5 133.5
Sep 82.3 33.9 48.4 112.7 35.6 77.2
Oct 31.0 20.3 10.7 42.9 20.9 22.1
Nov 12.7 .5 4.3 25.0 .0 16.0
Dec 5.7 .7 .0 10.0 4.7 5.3
Year 889.0 378.0 511.1 1049.3 378.4 671.0
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 30.7 7.6 23.1 30.6 6.0 24.7
Feb 45.9 13.6 32.3 42.1 10.3 31.9
Mar 95.3 35.6 59.8 77.9 25.8 52.2
Apr 0.0 0.0 0.0 0.0 0.0 0.0
May 134.1 50.8 83.4 84.3 33.4 51.0
Jun 150.7 55.6 95.2 88.9 35.6 53.3
Jul 150.0 51.4 98.6 90.7 33.3 57.5
Aug 170.6 43.8 126.9 116.3 29.6 86.8
Sep 116.7 31.4 85.3 93.1 22.6 70.6
Oct 45.8 18.4 27.5 39.0 13.4 25.6
Nov 31.6 .3 23.4 30.9 .4 24.5
Dec 12.4 4.1 8.3 12.0 3.0 9.0

Year 983.3 320.2 663.1 705.3 218.9 486.6



Tab 2.1

1977

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1977 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 8.0 5.9 2.1 15.1 6.0 9.1
Feb 23.0 17.8 5.3 31.3 18.1 13.2
Mar 70.8 32.4 38.5 101.1 34.0 67.1
Apr 93.9 50.7 43.3 108.6 50.4 58.2
May 158.7 73.9 84.9 166.7 71.9 94.8
Jun 177.3 65.0 112.3 182.9 62.7 120.2
Jul 128.9 68.2 60.7 132.1 65.3 66.8
Aug 122.7 54.2 68.6 139.4 53.8 85.6
Sep 87.9 43.8 44.2 115.5 45.1 70.4
Oct 31.3 24.1 7.3 40.5 24.3 16.2
Nov 12.6 8.3 4.3 24.0 9.0 15.1
Dec 5.8 .3 .5 12.2 4.5 7.7
Year 920.6  448.4  472.2 1068.7  444.7 624.1
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 18.8 5.1 13.8 18.3 3.7 14.7
Feb 33.5 15.9 17.7 29.0 11.6 17.4
Mar 108.0 30.2 77.8 89.7 22.1 67.7
Apr 100.4 42.5 58.0 71.2 29.0 42.2
May 141.1 59.0 82.1 88.2 38.6 49.6
Jun 150.7 50.9 99.8 88.9 32.7 56.2
Jul 110.3 53.1 57.3 68.8 34.8 34.0
Aug 126.4 45.1 81.3 86.1 30.5 55.7
Sep 117.1 39.3 77.9 92.4 28.0 64.5
Oct 41.9 21.1 20.9 35.1 15.2 19.9
Nov 30.1 .3 21.8 29.2 6.4 22.8
Dec 15.9 1 11.9 16.0 3.2 12.9

Year 993.6 374.0 619.6 712.1 255.2  457.0



Tab 2.1

1978

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1978 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 9.5 6.6 3.0 21.0 7.2 13.9
Feb 27.9 15.5 12.5 47.7 16.5 31.2
Mar 56.3 38.8 17.6 69.8 39.2 30.7
Apr 120.1 70.4 49.7 137.7 70.3 67.5
May 178.7 68.7 110.0 192.3 67.5 124.9
Jun 182.3 77.0 105.4 187.5 74.6 112.9
Jul 151.8 82.1 69.7 155.9 79.3 76.6
Aug 131.2 63.1 68.1 148.6 62.8 85.8
Sep 65.9 39.6 26.4 82.8 40.1 42.8
Oct 42.9 21.6 21.4 70.9 23.1 47.9
Nov 15.0 9.2 .9 28.9 10.0 19.0
Dec 7.4 5.5 .0 16.4 5.8 10.7
Year 988.9 497.8 491.1 1159.3 495.7 663.6
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 27.9 6.6 21.4 28.2 5.1 23.1
Feb 56.6 15.0 41.6 52.2 11.4 40.9
Mar 69.2 33.7 35.5 54.8 24.0 30.9
Apr 127.4 59.5 68.0 91.0 40.7 50.3
May 165.3 55.6  109.7 103.7 36.2 67.6
Jun 154.2 60.6 93.6 91.3 38.7 52.6
Jul 129.8 64.7 65.2 80.4 42.1 38.4
Aug 134.0 52.7 81.4 90.9 35.4 55.5
Sep 82.2 34.5 47.8 64.2 24.3 39.9
Oct 82.5 20.9 61.6 74.5 15.8 58.8
Nov 36.2 .3 27.0 35.0 .2 27.8
Dec 21.6 .2 16.5 21.8 4.0 17.9

Year 1086.5 417.6  668.9 787.5 284.4 503.3



Tab 2.1

1979

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1979 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 10.8 9.2 1.7 16.6 9.4 7.3
Feb 33.8 17.5 16.4 61.3 18.8 42.6
Mar 57.4 38.1 19.3 73.2 38.3 35.0
Apr 89.7 55.2 34.6 101.0 54.2 46.9
May 150.2 82.5 67.7 156.8 80.0 76.8
Jun 195.9 72.5 123.4 201.1 70.1 131.1
Jul 133.6 82.9 50.7 135.6 79.4 56.2
Aug 126.4 62.1 64.3 142.6 61.7 81.0
Sep 76.5 36.6 39.9 101.0 37.1 64.0
Oct 42.9 21.0 22.0 69.3 22.5 46.8
Nov 4 7.9 1.5 13.5 .0 .6
Dec .8 5.4 1.5 13.4 .6 .8
Year 933.1  490.6 442.6 1085.7 484.6  601.1
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 19.7 8.2 11.5 18.7 6.1 12.6
Feb 74.6 17.2 57.4 70.0 13.2 56.8
Mar 74.2 32.8 41.4 59.9 23.3 36.6
Apr 92.2 45.3 47.0 65.3 30.8 34.5
May 132.8 65.7 67.2 84.3 43.1 41.2
Jun 165.3 56.8 108.6 97.4 36.2 61.2
Jul 112.5 64.5 48.0 70.4 42.3 28.2
Aug 128.8 51.7 77.2 87.8 34.7 53.1
Sep 102.9 32.0 71.0 81.5 22.6 59.0
Oct 79.5 20.5 59.0 71.0 15.5 55.5
Nov 15.0 6.9 8.2 13.6 1 8.6
Dec 17.1 5.1 12.1 16.9 .9 13.1

Year 1014.5 406.2 608.4 736.2 276.4  460.0



Tab 2.1

1980

Tab 2.1 Monthly sums of solar radiation on inclined
surfaces for Stockholm.
Year: 1980 Unit: kWh/m2
Month Slope 0 Slope 30

Glo Dif Dir Glo Dif Dir
Jan 9.5 7.4 2.1 15.7 7.9 7.8
Feb 29.4 17.5 11.9 49.2 18.4 30.9
Mar 68.9 29.5 39.4 101.8 31.6 70.2
Apr 111.1 45.7 65.4 136.4 46.1 90.3
May 175.1 71.7 103.4 189.4 70.0 119.4
Jun 189.5 76.4  113.2 195.5 74.2 121.4
Jul 186.1 76.5 109.7 196.0 74.7 121.3
Aug 109.0 63.5 45.5 120.2 62.5 57.7
Sep 68.4 41.8 26.6 82.9 41.7 41.2
Oct 39.3 19.3 20.1 66.3 20.6 45.8
Nov 18.8 10.0 8.9 41.9 10.8 31.1
Dec 6.9 5.4 .5 13.5 5.5 8.0
Year 1011.7 464.5 547.2 1208.3 463.6 744.8
Month Slope 60 Slope 90

Glo Dif Dir Glo Dif Dir
Jan 18.4 7.0 11.4 17.3 5.3 12.0
Feb 58.0 16.5 41.6 53.5 12.4 41.2
Mar 110.8 28.6 82.3 93.4 21.2 72.3
Apr 130.8 39.3 91.5 95.2 27.0 68.2
May 163.8 57.6 106.2 104.0 37.7 66.4
Jun 160.9 60.3  100.7 95.0 38.4 56.6
Jul 164.7 61.2 103.5 100.4 39.5 60.9
Aug 107.1 52.1 55.0 72.8 35.1 37.8
Sep 80.3 35.5 44.9 61.2 24.7 36.5
Oct 77.8 18.6 59.2 70.8 14.0 56.8
Nov 55.0 10.0 45.1 54.6 7.7 47.0
Dec 17.3 4.9 12.5 17.2 3.7 13.6

Year 1144.4 391.0 753.4 834.8 266.3  568.7



28
3 DYGNSMEDELVARDEN

Dygnsmedelvarden av solstralning mot lutande ytor for
varje manad i Stockholm 1971-1980 ges i tabell 3.1.

Data &ar berédknade med den modell som beskrivs i denna
rapport. Dygnsmedelvarden for varje manad av diffus
(DIF), direkt (DIR), global (GLO) och reflekterad
(REF) solstralning ges dels for atta olika orien-
teringar och dels for sex olika lutningar.

For fullstandighetens skull ar Qlutningen = 0, det vill

saga horisontell yta, medtagen fTor alla orienteringar.
Vertikal yta motsvaras av lutningen =90.

90 E

FIGUR 3.1 Beteckningar som anvants for orien-
teringen av den lutande ytan

Enheten som anvands ar Whm-2.

For att omvandla Whm-2 till Jm-2, multiplicera med
Ffaktorn 3600.



Tab 3.1

surfaces for Stockholm.

Years: 1971-80

Orientation

Slope

0
15
30
45
60
75
90

Orientation

Slope

0
15
30
45
60
75
90

Orientation

Slope

0
15
30
45
60
75
90

Glo

296
207
196
180
158
132
105

Glo

296
399
482
539
567
563
528

Glo

296
299
301
293
276
251
216

180 / N
Dif

217
207
196
180
158
132
105

45 / SE
Dif

217
221
217
205
187
163
135

-90 / W
Dif

217
214
204
188
166
141
113

Month:

Dir

O O O o o o

Dir

79
178
265
334
380
401
394

Dir

79
85
96
105
110
110
103

Glo

296
213
197
180
158
133
105

Glo

296
447
574
670
727
742
714

Glo

296
214
197
180
158
133
106

Unit:: Wh/m2
135 / NE

Dif Dir
217 79
207 6
196 0
180 0
158 0
132 0
105 0
0/S

Dif Dir
217 79
224 222
224 351
215 455
199 529
176 566
149 565

-135 / NM

Dif Dir
217 79
208 7
196 1
180 0
158 0
132 0
105 0

Mean daily values of solar radiation on inclined

Tab 3.1

JAN
90 / E
Glo Dif Dir
296 217 79
294 213 81
293 203 90
284 186 97
266 165 101
240 139 101
206 111 94
-45 / SW

Glo Dif Dir
296 217 79
402 221 181
489 218 271
549 207 343
580 189 391
577 165 413
543 137 406
Isotropically
reflected radia-
tion for albedo

0.2 0.4 0.6 0.8

15
22
30

17
30
44
59

12
26
44
66
89

16
35
59
88
118



180 /
Dif

533
490
459
420
369
310
246

45 /
Dif

533
548
543
517
473
414
343

Tab 3.1
surfaces for Stockholm.
Years: 1971-80
Orientation
Slope Glo
0 927
15 546
30 459
45 420
60 369
75 310
90 246
Orientation
Slope Glo
0 927
15 1170
30 1351
45 1457
60 1485
75 1430
90 1295
Orientation
Slope Glo
0 927
15 933
30 932
45 909
60 854
75 770
90 661

Month: FEB

N
Dir Glo
394 927
57 662
0 528
0 463
0 403
0 340
0 272

SE
Dir Glo
394 927
621 1290
808 1582
940 1782
1012 1878
1017 1863
952 1737

W
Dir Glo
394 927
407 674
429 535
446 467
443 406
421 341
380 274

135 /
Dif

533
500
465
423
371
311
248

0/
Dif

533
560
564
548
510
455
385

Unit: Wh/m2

NE
Dir

394
162
63
40
32
28
24

Dir

394

731
1017
1235
1368
1408
1352

Dir

394
173
70
44
34
30
26

Mean daily values of solar radiation on inclined

Glo

927
910
894
863
804
719
614

Glo

927
1187
1384
1504
1542
1493
1360

Isotropically

9

-4

Tab

0/E
Dif

533
524
499
459
407
345
277

5/ SW
Dif

533
550
546
521
478
420
349

3.1
FEB

Dir

394
387
395
403
397
375
338

Dir

394
637
838
982
1063
1074
1011

reflected radia-
tion for albedo

0.2 0.4 0.6 0.8

12
27
46
69
93

25
54
93
137
185

37
81
139
206
278

50
109
185
275
371



Tab 3.1

MAR
Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.
Years: 1971-80 Month: MAR Unit: Wh/m2
Orientation 180 / N 135 / NE 9 /
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 2126 1078 1048 2126 1078 1048 2126 1078 1048
15 1523 995 528 1698 1013 685 2086 1057 1029
30 940 886 54 1339 927 412 2019 1004 1015
45 806 805 1 1123 835 289 1916 923 993
60 707 707 0 959 729 230 1764 816 948
75 593 593 0 801 610 191 1546 689 856
20 471 471 0 640 485 156 1299 553 746
Orientation 45 / SE 0/S -45 / SW
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 2126 1078 1048 2126 1078 1048 2126 1078 1048
15 2458 1101 1357 2617 1120 1497 2467 1104 1363
30 2668 1081 1587 2962 1118 1844 2686 1087 1598
45 2742 1022 1721 3137 1072 2065 2767 1030 1737
60 2666 925 1741 3130 985 2146 2696 935 1761
75 2461 800 1661 2942 862 2080 2493 810 1683
90 2121 652 1469 2586 714 1872 2153 662 1490
Isotropically
reflecte<j radia-
Orientation -90 / W -135 / NU tion for albedo
Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 2126 1078 1048 2126 1078 1048 - -
15 2099 1061 1038 1707 1016 691 714 22 29
30 2041 1011 1030 1351 931 419 28 57 85 114
45 1942 931 1011 1132 838 294 62 125 187 249
60 1793 826 967 965 732 233 106 213 319 425
75 1573 699 874 805 613 192 158 315 473 630

90 1323 562 761 642 487 156 213 425 638 851



Tab 3.1

APR

Tab 3.1 Mean daily values of solar radiation on inclined

surfaces for Stockholm.

Years: 1971-80 Month: APR Unit: Wh/m2

Orientation 180 / N 135 / NE 9 / E

Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 3481 1737 1744 3481 1737 1744 3481 1737 1744
15 2887 1634 1253 3056 1654 1402 3435 1704 1731
30 2147 1470 677 2558 1519 1039 3310 1618 1692
45 1449 1275 174 2158 1361 798 3118 1486 1631
60 1203 1111 92 1839 1185 654 2837 1314 1523
75 1000 931 69 1536 991 545 2473 1111 1363
90 789 738 50 1226 786 440 2042 889 1154

Orientation 45 / SE 0/ S -45 [/ SW

Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 3481 1737 1744 3481 1737 1744 3481 1737 1744
15 3770 1752 2018 3889 1771 2117 3741 1753 1988
30 3892 1702 2190 4086 1736 2350 3839 1704 2135
45 3834 1590 2244 4063 1632 2431 3763 1593 2170
60 3582 1422 2160 3815 1468 2347 3499 1426 2073
75 3177 1214 1964 3356 1253 21083 3089 1217 1873
90 2615 973 1641 2721 1004 1717 2529 976 1553

Isotropical ly
reflected radia-

Orientation -90 / W -135 / NW tion for albedo

Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 3481 1737 1744 3481 1737 1744 - - - -
15 3393 1706 1687 3025 1655 1369 12 24 36 47
30 3234 1621 1613 2499 1521 979 47 93 140 187
45 3019 1489 1530 2092 1363 730 102 204 306 408
60 2731 1317 1413 1781 1187 594 174 348 522 696
75 2372 1114 1258 1488 994 494 258 516 774 1032

90 1954 893 1062 1186 789 398 348 696 1044 1392



Tab 3.1

MAY
Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.
Years: 1971-80 Month: MAY Unit: Wh/m2
Orientation 180 / N 135 / NE 90 / ¢t
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 5330 2279 3051 5330 2279 3051 5330 2279 3051
15 4702 2166 2536 4840 2182 2657 5205 2230 2974
30 3816 1968 1848 4113 2002 2110 4950 2111 2839
45 2731 1698 1033 3436 1782 1654 4612 1935 2677
60 1960 1431 529 2907 1546 1361 4160 1708 2452
75 1575 1191 384 2416 1291 1125 3594 1441 2153
90 1242 944 298 1936 1025 911 2929 1150 1779
Orientation 45 / SE 0/S -45 / SW
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 5330 2279 3051 5330 2279 3051 5330 2279 3051
15 5542 2278 3263 5666 2299 3367 5547 2285 3262
30 5535 2195 3340 5704 2227 3477 5537 2206 3330
45 5200 2034 3256 5438 2067 3371 5283 2048 3235
60 4809 1804 3004 4893 1832 3060 4794 1819 2975
75 4127 1523 2605 4075 1534 2541 4108 1537 2571
90 3272 1206 2066 3087 1199 1888 3252 1219 2034
Isotropically
——————————————————————————————————————————————— reflected radia-
Orientation -90 / W -135 / NW tion for albedo
Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 5330 2279 3051 5330 2279 3051 _ _ - -
15 5212 2240 2972 4846 2189 2657 18 36 54 73
30 4953 2126 2826 4123 2015 2108 71 143 214 286
45 4608 1953 2655 3445 1797 1648 156 312 468 624
60 4157 1727 2430 2931 1562 1369 267 533 800 1066
75 3599 1460 2138 2454 1306 1148 395 790 1185 1580
90 2945 1168 1777 1979 1039 941 533 1066 1599 2132



Tab 3.1

JUN
Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.
Years: 1971-80 Month: JUN Unit: Wh/m2
Orientation 180 / N 135 / NE 90 / E
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 6142 2389 3753 6142 2389 3753 6142 2389 3753
15 5564 2283 3281 5690 2297 3394 5998 2336 3662
30 4669 2085 2584 4914 2111 2803 5666 2207 3460
45 3520 1808 1712 4055 1868 2186 5233 2018 3215
60 2414 1500 914 3398 1615 1783 4677 1776 2900
75 1907 1242 665 2818 1347 1471 3998 1494 2504
90 1501 983 518 2249 1068 1181 3220 1188 2032
OrientalLion 45 / SE 0/S -45 / SW
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 6142 2389 3753 6142 2389 3753 6142 2389 3753
15 6287 2378 3909 6380 2395 3985 6272 2383 3889
30 6173 2280 3893 6300 2306 3994 6141 2290 3852
45 5804 2102 3702 5876 2126 3750 5757 2114 3643
60 5189 1856 3333 5173 1871 3303 5132 1868 3264
75 4358 1555 2803 4181 1550 2631 4299 1567 2732
90 3362 1221 2141 3049 1197 1851 3308 1230 2077
Isotropically
reflected radia-
Orientation -90 / W -135 / NW tion for albedo
Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 6142 2389 3753 6142 2389 3753 - - - -
15 5975 2345 3630 5672 2302 3369 21 42 63 84
30 5617 2220 3396 4878 2122 2756 82 165 247 329
45 5165 2034 3132 4005 1882 2123 180 360 540 720
60 4604 1793 2811 3355 1629 1726 307 614 921 1228
75 3931 1511 2421 2790 1361 1429 455 910 1366 1821

90 3170 1204 1966 2232 1081 1152 614 1228 1843 2457



Tab 3.1

JuL
Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.
Years: 1971-80 Month: JUL Unit: Wh/m2
Orientation 180 / N 135 / NE Q0 /¢t
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 5118 2276 2842 5118 2276 2842 5118 2276 2842
15 4607 2177 2430 4743 2193 2549 5032 2233 2800
30 3844 1992 1852 4113 2025 2088 4788 2114 2674
45 2883 1735 1148 3450 1805 1645 4447 1936 2511
60 2056 1459 597 2920 1566 1354 3991 1706 2284
75 1643 1212 430 2433 1307 1125 3426 1437 1989
90 1298 961 337 1949 1038 911 2776 1144 1633
Orientation 45 / SE 0/S -45 / SW
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 5118 2276 2842 5118 2276 2842 5118 2276 2842
15 5285 2270 3015 5354 2284 3070 5233 2269 2964
30 5233 2181 3052 5321 2202 3119 5140 2179 2962
45 4956 2015 2941 5006 2035 2971 4836 2012 2825
60 4465 1783 2683 4449 1796 2653 4333 1779 2554
75 3789 1499 2290 3652 1498 2154 3659 1495 2164
90 2965 1183 1782 2722 1167 1555 2848 1179 1669
Isotropically
reflected radia-
Orientaltion -90 / W -135 / NW tion for albedo
Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 5118 2276 2842 5118 2276 2842 - - - -
15 4957 2230 2726 4687 2191 2496 17 35 52 70
30 4654 2110 2544 4007 2021 1986 69 137 206 274
45 4282 1931 2351 3319 1800 1519 150 300 450 600
60 3815 1700 2114 2792 1561 1231 256 512 768 1024
75 3257 1431 1826 2317 1303 1014 379 759 1138 1517

90 2625 1138 1486 1851 1034 817 512 1024 1535 2047



Tab 3.1

AUG

Tab 3.1 Mean daily values of solar radiation on inclined

surfaces for Stockholm.

Years: 1971-80 Month: AUG Unit: Wh/m2

Orientation 180 / N 135 / NE 9 / E

Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 4232 1875 2357 4232 1875 2357 4232 1875 2357
15 3574 1761 1812 3757 1783 1974 4172 1838 2334
30 2724 1580 1144 3148 1629 1519 4010 1743 2267
45 1783 1349 434 2630 1450 1180 3762 1599 2164
60 1377 1160 217 2225 1258 967 3416 1411 2005
75 1130 969 161 1851 1050 801 2973 1192 1781
90 886 768 118 1481 833 648 2444 952 1492

Orientation 45 / SE 0/ S -45 / SW

Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 4232 1875 2357 4232 1875 2357 4232 1875 2357
15 4536 1891 2646 4658 1912 2746 4497 1892 2605
30 4642 1836 2807 4825 1871 2954 4567 1838 2729
45 4532 1713 2818 4733 1755 2977 4429 1716 2713
60 4197 1530 2667 4375 1573 2802 4078 1532 2545
75 3679 1300 2379 3771 1334 2436 3557 1303 2254
90 2985 1037 1947 2972 1058 1914 2869 1040 1829

Isotropically
reflected radia-

Orientation -90 / W -135 / NM tion for albedo

Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 4232 1875 2357 4232 1875 2357 - - - -
15 4113 1840 2274 3714 1784 1930 14 29 43 58
30 3900 1745 2155 3063 1631 1432 57 113 170 227
45 3623 1601 2022 2532 1451 1081 124 248 372 496
60 3267 1414 1853 2137 1259 878 212 423 635 846
75 2831 1194 1637 1779 1051 728 314 627 941 1255

90 2321 954 1367 1423 834 589 423 846 1270 1693



Tab 3.1
SEP

Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.

Years:

1971-80

Orientation

Slope

15
30
45
60
75
90

Glo

2539
1950
1277
966
840
703
559

Orientation

Slope

15
30
45
60
75
90

Glo

2539
2859
3044
3084
2956
2693
2285

Orientation

Slope

15
30
45
60
75
90

Glo

2539
2483
2394
2267
2078
1819
1521

180 /

Dif

1285
1195
1062
946
830
697
553

45 /

Dif

1285
1305
1276
1201
1081

930

753

-90 /

Dif

1285
1265
1204
1110
984
832
669

Month: SEP
N
Dir Glo
1254 2539
755 2128
215 1735
20 1461
10 1249
6 1047
5 834
SE
Dir Glo
1254 2539
1554 2993
1768 3281
1884 3384
1874 3295
1763 3018
1532 2573
W
Dir Glo
1254 2539
1219 2107
1189 1703
1157 1433
1094 1225
986 1028
853 821

135 /

Dif

1285
1214
1111
998
871
729
578

0/

Dif

1285
1325
1313
1249
1138

986

805

-135 /

Dif

1285
1217
1116
1002
875
732
581

Unit: Wh/m2

NE

Dir

1254
915
623
464
379
318
256

Dir

1254
1667
1968
2135
2157
2032
1768

NW

Dir

1254
890
587
430
350
296
240

90 / E

Glo Dif Dir

2539 1285 1254
2512 1260 1252
2445 1197 1248
2327 1100 1227
2141 973 1168
1881 823 1059
1577 660 917

-45 / SW

Glo Dif Dir

2539 1285 1254
2839 1309 1530
3005 1282 1723
3032 1209 1823
2893 1091 1802
2627 940 1687
2220 763 1457

Isotropically
retlectec! raaia-
tion for albedo

0.2 04 0.6 0.8

34 68 102 136
74 149 223 297
127 254 381 508
188 376 565 753
254 508 762 1016



180 / N

Dif

665
610
560
512
450
377
300

45 / SE

Dif

665
682
674
641
585
510
421

-90 / W
Dif

665
654
624
575
511
433

Tab 3.1
surfaces for Stockholm.
Years: 1971-80
Oriental:ion
Slope Glo
0 1233
15 778
30 560
45 512
60 450
75 377
90 300
Orientalbion
Slope Glo
0 1233
15 1514
30 1720
45 1829
60 1839
75 1751
90 1563
Orientation
Slope Glo
0 1233
15 1217
30 1195
45 1151
60 1077
75 960
90 821

349

Month: OCT
Dir Glo
569 1233
168 931

0 733
0 628
0 542
0 452
0 364
Dir Glo
569 1233
832 1636

1045 1948

1188 2147

1254 2221

1240 2164

1142 1979
Dir Glo
569 1233
563 921
571 722
575 622
566 538
527 450
472 363

Unit: Wh/m2
135 / NE

Dif Dir
665 569
624 307
575 158
521 107
457 85
383 69
304 59
0/S

Dif Dir
665 569
695 941
699 1249
675 1472
626 1595
555 1609
466 1513

-135 / NU

Dif Dir
665 569
624 297
576 146
522 100
457 81
383 67
305 58

Tab 3.1
OoCT

Mean daily values of solar radiation on inclined

9 / E

Glo Dif Dir

1233 665 569
1228 653 575
1214 622 592
1175 574 602
1101 509 592
983 431 551
839 347 492

-45 / SW

Glo Dif Dir

1233 665 569
1507 683 824
1706 676 1030
1810 643 1167
1817 588 1229
1726 513 1213
1539 424 1115

Isotropically
reflected radia-
tion for albedo

0.2 0.4 0.6 0.8

17 33 50 66
36 72 108 144
62 123 185 247
91 183 274 366
123 247 370 493



Tab 3.1
NOV

Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.

Years: 1971-80

Orientation

Slope

15
30
45
60
75
90

Orientation|

Slope

15
30
45
60
75
90

Orientation

Slope

15
30
45
60
75
90

Glo

456
267
253
232
203
171
136

Glo

456
635
781
882
933
930
873

Glo

456
445
439
426
396
359
308

180 /

Dif

286
267
253
232
203
17.1
136

45 /

286
294
292
280
257
226
189

-90 /

Dif

286
281
268
247
218
185
149

Month: NOV
N
Dir Glo
170 456
1 308
0 262
0 236
0 208
0 175
0 139
SE
Dir Glo
170 456
341 700
488 906
603 1060
676 1150
704 1172
684 1123
W
Dir Glo
170 456
164 302
171 259
180 235
178 206
174 173
159 138

Unit: Wh/m2
135 / NE

Dif Dir
286 170
270 39
254 8
232 5
204 4
171 4
136 4
0/S

Dif Dir
286 170
300 400
303 604
294 766
275 875
246 926
210 913

-135 / W

Dif Dir
286 170
270 33
254 6
232 3
204 3
171 2
136 2

90 / E

Glo Dif Dir

456 286 170
467 282 185
475 269 206
472 248 224
449 220 229
413 187 227
360 150 210

-45 / SW

Glo Dif Dir

456 286 170
616 294 322
743 201 452
830 278 552
870 255 614
859 224 635
800 187 613

Isotropically
retiecteci r<*uici-
tion for albedo

0.2 04 06 0.8

13 27 40 53
23 46 68 91
34 68 101 135
46 91 137 182



Tab 3.1

DEC
Tab 3.1 Mean daily values of solar radiation on inclined
surfaces for Stockholm.
Years: 1971-80 Month: DEC Unit: Wh/m2
Orientation 180 / N 135 / NE 9 / E
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 223 162 62 223 162 62 223 162 62
15 155 155 0 155 155 0 224 159 65
30 147 147 0 147 147 0 228 152 76
45 134 134 0 134 134 0 222 140 83
60 118 118 0 118 118 0 213 124 89
75 99 99 0 99 99 0 195 105 91
90 79 79 0 79 79 0 170 84 86
Orientation 45 / SE 0/S -45 / SW
Slope Glo Dif Dir Glo Dif Dir Glo Dif Dir
0 223 162 62 223 162 62 223 162 62
15 329 166 164 376 169 208 331 166 165
30 418 164 255 509 169 340 421 164 257
45 484 156 328 613 164 449 488 156 332
60 522 143 379 680 153 527 528 143 384
75 531 126 405 706 137 569 536 126 410
90 508 105 403 690 117 573 514 106 408
Isotropically
refl ected radia-
Orientation -90 / W -135 / NU tion for albedo
Slope Glo Dif Dir Glo Dif Dir 0.2 0.4 0.6 0.8
0 223 162 62 223 162 62
15 226 159 67 155 155 0 1 2 2 3
30 231 152 79 147 147 0 3 6 9 12
45 226 140 86 134 134 0 7 13 20 26
60 217 124 93 118 118 0 11 22 33 45
75 200 105 95 99 99 0 17 33 50 66
90 174 84 90 79 79 0 22 45 67 89



4 TIMVARDEN

Varje stralningskomponent presenteras separat for var
15:de grads lutning 1 tabell 4.1 i form av timvarden
mot en sydvand lutande yta.

Det absoluta maximumet under perioden 1971-1980 f6r den
aktuella lutningen, timmen och manaden ges i raden
ABS _MAX.

Dygnet med storst globalstralning har valts ut for
varje manad under perioden 1971 - 1980. Saledes har
tio dygn for t ex maj manad blivit valda. Det forsta
fran 1971, det andra fran 1972 till och med det
tionde fran 1980. FoOr dessa dygn har medelmaxvarden
beraknats bade av global, diffus och direkt
komponent. V&ardena ges 1 raderna med beteckningen
M.MAX. Dessa varden ar alltsd kompatibla.

Pa samma satt har medelminvarden erhallits. M_MIN.
Urvalet &ar alltsd baserat pa globalstralningsvarden.

Det aritmetiska medelvardet av respektive komponent
presenteras i raden MEAN.

Standardavvikelsen kring MEAN ges i raden S.D.
Observera att stralningsvardena ar langt ifran
normalfordelade

Den reflekterade komponenten har berdknats for
medelforhallandena under antagande om isotropi
och fri horisont. Data ges for nagra olika varden
pd den framforliggande ytans albedo.

I figur 4.1 ges globalstralning pa en sydvand yta.
timmedelvarden for varje manad ar plottade med tjock
linje. "Mean max" och "Mean m-in" vardena &ar medel-
vardena av irradiationerna for dagarna med max (min)
globalstralning for varje enskilt ar under perioden
1971 - 1980. Dessa varden ar mer representativa sasom
en typisk fin (dalig) stralningsdag an de absoluta max
(min) vardena for varje enskild timme. Normalt varia-
tionsomrade ar streckat.
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Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

The. "Mean max." and "Mean min" valuer afie the mean o> the
xA/1adiatton foa the day* with the maximum [minimum) global
Radiation of, each 1ijecm duAing the pexiod 1971-1980. Thete
value* *hoold be mote AepAetentative a* a typical £fine (bad) day.
Than the absolute max {oa each houA.

Tab 4.1

JAN
0
Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: JAN Orientation: 0 (South) Slope: 0 Unit: Wh/m2
GLOBAL DI FF USE DIRE CT

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

13 1 6 10 5 12 10 6 10 0 0
91 67 12 26 18 37 31 12 2 1 69 36 0 5 13
170 133 14 50 35 148 53 14 36 21 138 81 0 14 29
209 180 17 66 46 142 59 17 46 25 166 121 0 20 39
222 171 17 66 46 151 61 17 46 24 190 110 0 20 39
183 143 14 52 36 106 51 14 37 20 151 92 0 15 30
118 76 12 28 19 49 34 12 22 12 86 42 0 5 12
26 14 0 1n 6 12 10 0 10 5 15 4 0 1 2

0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1031 796 91 296 192 657 309 91 217 105 816 486 0 79 150



Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-180

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Month:
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
23 31 12
217 178 12 42
354 276 14 75
409 355 16 97
447 345 17 98
383 291 14 81
276 178 12 44
95 41 13
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2203 1696 90 447

JAN

Std
Dev

O O o o o o

o

13
49
82
102

102
86
49
15

o O O o o o

442

Orientation: 0 (South)

I F F USE

Abs Mean IMean Mean

Max

o O O o o o

o

12
36
145
166

176
121
48
12

o

o O O o o o

716

D
Max Min
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
10 6
34 12
46 14
55 16
49 17
43 14
34 12
13 0
0
0 0
0 0
0 0
0 0
0 0
0 0
283 90

O O O o o o

o

10
21
37
48

47
39
23
10

o

o O O o o o

224

Std
Dev

O O O O o o

o

12
21
26

26
21
13

o

O O O O o o

111

Slope:

Abs

O O O o o o

o

11
191
315
357

408
345
238

83

o

O O O O o o

1948

Tab 4.1

15 Unit:
DIRE C T
Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0
21 0 2
144 0 20
231 0 38
300 0 49
296 0 51
249 0 42
144 0 21
28 0
0
0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1412 0 222

JAN
15

*/h/m2

Std
Dev

O O O O o o

o

12
46
77
96

96
81
45
13

o

o O O o o o

408



Tab 4.1

JAN

30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: JAN Orientation: 0 (South) Slope: 30 Unit: Wh/m2
True GLOBAL DI FF USE DLRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0 0 0 0 0 0 0 0 0
08-09 33 45 6 13 22 11 9 6 9 5 19 35 0 21
09-10 328 271 11 55 80 3% 34 11 2 12 300 236 0 34 76
10-11 514 411 13 96 127 138 45 13 37 21 471 366 0 59 121
11-12 581 510 16 123 155 183 57 16 48 26 523 453 0 76 147
12-13 643 500 16 125 155 193 52 16 48 27 599 447 0 78 146
13-14 559 424 13 105 134 131 43 13 39 22 516 381 0 66 127
14-15 415 271 11 58 80 46 33 11 23 14 374 238 0 35 76
15-16 158 56 0 15 25 11 10 0 10 5 144 46 0 23
16-17 0 0 0 0 0 0 0 0 0 0 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 3231 2487 85 574 682 747 284 85 224 114 2946 2202 0 351 640



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-80 Month:
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0
40 65 5 14
418 352 10 66
640 512 12 112
716 636 14 143
795 624 15 146
697 521 12 124
528 353 10 69
211 83 16
0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
4044 3145 78 670

JAN

Std
Dev

O O O o o o

o

29
107
164
198

199
173
106

33

o

O O O o o o

878

Orientation: 0 (South)
DI FF USE
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0
10 10 5 9
32 36 10 20
126 47 12 36
192 59 14 46
201 54 15 46
135 46 12 38
42 33 10 22
10 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
748 296 78 215

Std
Dev

O O O o o o

o

12
21
26

28
22
14

o

OO O O o o o

115

Slope:

Abs
Max

o O O o o o

o

26
388
595
654

749
651
484
196

O O O o o o

3744

Tab 4.1

JAN
45
45 Unit: Wh/m2

DJRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0

55 0 29
316 0 45 102
464 0 77 156
577 0 97 188
570 0 99 187
475 0 86 164
320 0 47 101
71 0 7 32
0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2849 0 455 829



Tab 4.1

JAN

60
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: JAN Orientation: 0 (South) Slope: 60 Unit: Wh/m2
True GLOBAL DI FF USE DJRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0
08-09 45 51 5 14 35 5 31 42 0 34
09-10 480 406 9 72 126 28 36 9 19 12 450 370 0 54 121
10-11 724 591 10 122 190 111 48 10 33 21 679 543 0 89 181
11-12 803 703 13 154 228 199 59 13 42 26 740 643 0 111 216
12-13 894 710 13 157 228 200 54 13 43 28 847 655 0 114 215
13-14 788 587 10 135 201 134 45 10 3 22 742 542 0 100 191
14-15 605 419 9 76 126 37 32 9 21 14 561 386 0 56 119
15-16 249 119 0 16 40 9 1 0 8 5 235 108 0 38
16-17 0 0 0 0 0 0 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dai ly 4588 3584 68 727 1017 718 294 68 199 112 4287 3289 0 529 962



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

JAN
75

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: JAN Orientation: O (South) Slope: 75 Unit: Wh/m2

GLOBAL DI FF USE DIRE CT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

47 54 4 13 39 4 7 34 46 0 7 38
510 434 8 75 137 23 34 8 16 11 482 400 0 59 131
759 623 9 125 203 93 46 9 29 19 716 577 0 96 193
836 737 11 156 242 182 57 11 38 24 776 679 0 118 230
934 744 11 160 243 190 52 11 38 27 888 692 0 122 229
827 619 9 138 215 126 43 9 31 2 783 576 0 107 204
642 448 8 79 136 31 31 8 18 13 600 417 0 61 130
271 129 0 16 43 10 0 258 119 0 42

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4826 3786 57 742 1086 661 281 57 176 105 4537 3504 0 566 1029



Tab 4.1

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

JAN
90
Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-80 Month: JAN Orientation: 0 (South) Slope: 90 Unit: Wh/m2

GLOBAL DI FF USE DIJRECT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
47 54 3 12 39 3 5 35 47 0 38
506 434 6 73 139 19 31 6 14 10 480 402 0 59 133
744 613 7 120 202 74 42 7 24 18 704 571 0 95 193
814 721 8 149 240 165 52 8 32 22 759 669 0 117 227
910 729 9 153 241 172 48 9 32 25 869 681 0 121 227
810 609 7 133 214 113 39 7 26 19 770 570 0 107 203
637 447 6 77 138 25 28 6 15 12 599 419 0 62 131
275 130 0 15 44 0 4 263 121 0 43
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4741 3736 45 714 1083 578 256 45 149 95 4478 3480 0 565 1026



Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True

Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

1971-:80 Month: FEB
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 14 0 9
41 36 16
163 148 14 47
271 238 29 94
339 306 37 141
380 337 43 165
380 350 36 165
353 311 34 145
298 239 18 101
190 138 15 50
54 38 16
0 10 9
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2468 2165 233 927

Std
Dev

SO O O O o o

13
41
67
92
102

103
93
70
39
12

OO O O o o o

581

Orientation: 0 (South)

I FF USE

Abs Mean Mean Mean

Max

O O O O o o

23
90
157
196
209

209
196
144
91
39

OO O O O o o

1354

D
Max  Min
0 0
0 0
0 0
0 0
0 0
0 0
14 0
20 6
47 14
72 29
67 37
74 43
73 36
67 34
61 18
45 15
23
10
0 0
0 0
0 0
0 0
0 0
0 0
575 233

O O O O o o

13
31
58
81
91

87
78
58
33
14

O O O o o o

533

Std
Dev

o O o o o o

o

19
33
43
45

42
39
32
18

ol

o O O O o o

237

Slope :

Abs
Max

©O O O o o o

23
127
217
285
317

317
290
244
136

27

O O O o o o

1982

Tal

0 Unit:
DIRE C T
Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
16 0 3
101 0 16
167 0 36
239 0 60
263 0 74
277 0 78
243 0 67
177 0 43
92 0 17
15 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1590 0 394

b 4.1

FEB

Wh/m2

Std
Dev

O ©O o o o o

o

31
59
88
101

102
88
63
31

o

O O o o o o

516



Tab 4.1

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

FEB
15

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: FEB Orientation: 0 (South) Slope: 15 Unit: Wh/m2

GLOBAL DI FF USE DIRECT

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 14 0 9 6 0 14 0 9 6 0 0 0 0 0
78 60 6 22 25 25 20 13 8 70 40 0 22
271 240 14 68 73 100 47 14 32 20 245 194 0 36 64
426 378 28 129 118 154 67 28 60 34 382 310 0 69 110
526 479 36 193 159 193 69 36 85 44 466 410 0 108 154
582 516 42 226 176 205 79 42 96 47 524 436 0 130 174
582 533 35 229 180 205 85 3 92 44 524 448 0 137 176
544 474 34 203 161 193 80 34 82 41 466 394 0 121 155
471 366 18 144 124 142 69 18 61 33 368 297 0 83 118
308 221 15 73 72 89 49 15 34 19 220 171 0 39 65
98 67 21 22 38 24 2 14 9 70 42 0 18
0 10 0 9 5 0 10 0 9 5 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3886 3356 229 1290 1000 1344 613 229 560 249 3334 2742 0 731 931



5-V§5

Tab 4.1

FEB

30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: FEB Orientation: 0 (South) Slope: 30 Unit:  Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 13 0 9 5 0 13 0 9 5 0 0 0 0 0
07-08 110 78 6 271 37 25 19 6 13 8 110 59 0 14 34
08-09 362 316 13 85 103 105 48 13 32 21 345 268 0 53 94
09-10 553 491 27 157 163 146 69 27 60 34 517 422 0 97 154
10-11 678 626 35 234 219 183 73 3% 8 44 619 553 0 148 211
11-12 747 680 40 275 242 195 84 40 98 48 693 595 0 177 236
12-13 747 682 33 280 247 195 87 33 94 45 693 595 0 186 239
13-14 700 609 32 250 222 183 79 32 84 43 619 530 0 166 213
14-15 614 472 17 179 174 134 65 17 62 34 499 407 0 117 166
15-16 406 282 14 91 102 85 48 14 34 19 310 235 0 58 95
16-17 135 89 2 26 33 36 24 2 13 8 110 65 0 12 29
17-18 0 13 0 9 5 0 13 0 9 5 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 5050 4351 218 1582 1371 1288 621 218 564 255 4516 3729 0 1017 1287



Tab 4.1

FEB
45
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: FEB Orientation: 0 (South) Slope: 45 Unit: Wh/m2
True GLOBAL DI FF USE DIRE CT
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 12 0 8 5 0 12 0 8 5 0 0 0 0 0
07-08 135 94 5 31 47 22 19 5 12 8 144 76 0 19 44
08-09 429 377 12 97 127 69 49 12 30 20 422 329 0 67 117
09-10 644 576 25 177 199 160 71 25 58 33 617 506 0 119 188
10-11 785 730 32 261 264 210 76 32 83 44 731 654 0 178 254
11-12 861 789 37 307 292 211 88 37 95 48 814 702 0 212 282
12-13 861 792 31 315 298 189 90 31 92 46 814 702 0 223 286
13-14 810 708 29 282 268 180 82 29 82 43 731 627 0 201 256
14-15 716 552 15 203 212 122 65 15 60 33 595 487 0 143 202
15-16 478 334 13 105 127 58 47 13 32 19 379 286 0 72 119
16-17 165 108 2 29 42 12 23 2 13 8 144 84 0 16 39
17-18 0 12 0 8 5 0 12 0 8 5 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dai ly 5884 5083 199 1782 1655 1233 632 199 548 254 5390 4451 0 1235 1556



Tab 4.1

FEB
60
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: FEB Orientation: 0 (South) Slope: 60 Unit: Wh/m2
True GLOBAL DI FFUSE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 1n 0 7 4 0 1 0 7 4 0 0 0 0 0
07-08 151 106 5 33 54 20 14 5 11 7 167 92 0 22 51
08-09 468 414 11 104 143 61 43 11 28 19 470 371 0 76 132
09-10 692 624 22 186 221 154 64 22 53 32 675 560 0 133 209
10-11 840 787 28 274 292 204 69 28 77 42 793 718 0 196 279
11-12 919 852 32 321 322 206 81 32 89 47 880 771 0 232 309
12-13 919 853 27 331 328 185 8 27 86 44 880 768 0 245 314
13-14 866 763 26 298 296 174 75 26 77 42 793 689 0 221 282
14-15 771 594 14 216 236 117 60 14 56 32 651 534 0 160 225
15-16 519 365 11 112 143 51 44 11 30 18 422 321 0 82 134
16-17 184 106 2 30 48 1 18 2 1 8 167 88 0 19 45
17-18 0 u 0 7 4 0 1 0 7 4 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 6328 5485 175 1878 1829 1181 574 175 510 244 5897 4911 0 1368 1720



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-80 Month:
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 9 0 6
195 98 33
521 407 104
725 634 18 184
851 798 23 270
937 874 27 317
937 869 23 327
851 800 21 295
709 604 11 215
472 361 9 113
195 102 30
0 9 0 6
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6392 5564

FEB

Std
Dev

O O O o O o

57
149
228
300
330

336
304
244
150

51

O O O O o o

147 1863 1880

Orientation: O (South)

DI FF USE

Abs Mean Mean Mean

Max

O O O O o o

16
51
143
189
191

172
160
107

(43

O O O O o o

1080

Max Min
0 0
0 0
0 0
0 0
0 0
0 0
9 0

11
35
53 18
64 23
71 27
70 23
66 21
53 11
34 9
12
9
0 0
0 0
0 0
0 0
0 0
0 0
486 147

O O O o o o

10
24
47
69
80

77
69
50
26
10

O ©O O O o o

455

Std
Dev

O O O o o o

~

18
29
39
44

42
39
30
16

w

O O O o o o

225

Slope:

Abs
Max

O O O O o o

179
486
687
801
885

885
801
662
437
179

O ©O O O o o

6002

FEB

75

75 Unit: Wh/m2
DIRE CT

Mean Mean Mean Std

Max Min Dev

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

87 0 23 54

373 0 80 139

581 0 137 215

734 0 201 286

804 0 237 315

799 0 250 320

734 0 227 288

551 0 165 232

326 0 87 141

89 0 20 48

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

5078 0 1408 1768



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

o O o o o o

57
145
220
287
315

321
291
236
146

51

O O O o o o

1971-80 Month: FEB
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 7 0 5
193 96 3 31
500 394 7 99
686 604 14 172
798 754 19 250
877 824 21 293
877 819 18 304
798 756 17 275
670 574 9 202
452 347 7 107
193 100 1 28
0 7 0 5
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6044 5280 116 1737 1806

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

O O O o o o

13
41
125
167
168

151
140
93
34

SO O O o o o

937

D
Max  Min
0 0
0 0
0 0
0 0
0 0
0 0
7 0
9
31 7
47 14
57 19
63 21
62 18
59 17
47 9
30 7
11 1
7 0
0 0
0 0
0 0
0 0
0 0
0 0
429 116

O O o o o o

ol

20
40
58
68

66
59
42
22

(S2]

O O O ©O o o

385

Std
Dev

O O O o o o

w

16
26
34
39

37
35
26
14

w

O O O o o o

199

Slope:

Abs
Max

O O o o o o

179
469
652
754
831

831
754
628
421
179

O o o ©O o o

5698

FEB
90
90 Unit: Wh/m2
DJRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
87 0 23 54
364 0 78 136
557 0 132 208
697 0 192 273
761 0 225 300
757 0 238 305
696 0 217 276
527 0 159 224
317 0 85 138
89 0 20 49
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
4850 0 1352 1695



Tab 4.1

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

MAR
0

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: MAR Orientation: 0 (South) Slope: 0 Unit: Wh/m2

GLOBAL DI FF USE DIRE C T

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 13 0 7 5 0 13 0 7 5 0 0 0 0 0
98 59 14 28 21 12 35 14 21 12 34 24 0 7 16
223 194 19 79 60 37 72 19 46 25 168 122 0 32 51
349 314 25 150 99 111 97 25 79 40 308 217 0 70 94
461 416 32 220 133 357 104 32 112 60 411 312 0 109 133
545 512 44 274 155 283 106 44 132 65 494 406 0 143 160
586 551 47 301 164 148 96 47 143 71 522 455 0 158 173
586 558 47 308 164 283 98 47 146 74 522 460 0 162 174
517 507 45 280 152 479 98 45 134 70 448 409 0 146 159
391 422 38 225 129 295 95 38 112 57 406 327 0 113 131
363 328 29 159 97 295 74 29 86 48 289 254 0 73 92
279 203 18 83 60 160 63 18 50 28 160 140 0 33 49
112 67 11 29 21 49 40 11 22 13 52 27 0 6 13
14 12 0 7 5 0 12 0 7 5 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4537 4156 369 2126 1135 2509 1003 369 1078 440 3813 3152 0 1048 1104



Tab 4.1

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

Hourly values of solar radiation on inclined surfaces for Stockholm.

Month: MAR

GLOBAL

Abs Mean Mean Mean

Max

O O O O o

51
252
462
623
733
788

770
715
589
428
252

68

13

O O o o o

Max

O O O o o

10

64
233
390
569
680
723

732
663
546
419
251

75

10

o O o o o

5758 5365

Min

o O O O o o

14
19
24
31
43
46

46
45
38
29
17
11

O O O o o o

~N O O o o o

30
93
182
271
342
376

385
350
278
193
97
30

O O O o o

Std
Dev

U O O O o o

24
79
137
189
224
239

238
218
183
133
77
23

O O O O o o

363 2617 1592

Orientation: 0 (South)

D

I FF USE

Abs Mean Mean Mean

Max

O O o o o o

25
96
218
275
333
318

336
381
265
217
114

37

o O o o o o

2615

Max

O O o O o

10

33
68
93
92
99
102

104
102
95
71
58
37

10

O O O o o

974

Min
0 0
0 0
0 0
0 0
0 0
0 7
14 21
19 a7
24 81
31 116
43 138
46 150
46 154
45 141
38 117
29 89
17 51
11 22
0 7
0 0
0 0
0 0
0 0
0 0
363 1120

Std
Dev

o O O o O o

12
25
41
60
67
72

75
70
57
48
28
13

O O O O O u

449

Slope:

Abs

o O O o o o

38
213
404
546
661
701

701
600
540
379
203

59

o O O o o o

15

D

Mean
Max

O O o o o o

31
165
298
476
580
622

628
561
451
348
193

38

O O o o o o

5044 4390

MAR

15

Unit: Wh/m2

IRECT

Mean Mean Std
Min Dev
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 9 20
0 46 71
0 101 132
0 155 188
0 204 226
0 226 246
0 231 246
0 209 225
0 161 184
0 105 129
0 46 67
0 8 17
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1497 1551



Tal

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

1971-80

Month: MAR

GLOBAL

Abs Mean Mean Mean

Max

O O o o o

11

75
301
533
720
861
911

911
77
701
494
270

79

o O O o o

Max

© O O o o o

68
278
476
680
802
854

866
77
631
464
261

69

O O O o o ©

6653 6245

Min

O O O o o o

13
18
23
30
41
44

44
42
36
27
16
10

O O o o o o

> O O O o o

30
102
204
307
390
430

440
399
316
217
106

31

O O O O o —w

Std
Dev

A O O O o o

26
94
168
235
279
300

299
273
227
162
90
25

©O O O o o »

345 2962 1958

Orientation: 0 (South)

Max

O O o o o o

23
91
219
281
345
329

351
378
252
217
114

36

O O O o o o

DI FF USE
Abs Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
9 0 6
30 13 20
61 18 45
81 23 80
85 30 116
100 41 139
104 44 151
106 44 155
105 42 142
96 36 117
74 27 88
59 16 49
33 100 21
9 0 7
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
953 345 1118

2637

Std
Dev

) O O O o o

11
25
40
60
66
71

74
68
57
47
28
12

©O O O O o »

446

Slope::

Abs
Max

o O O o o o

40
244
472
645
784
832

832
711
637
443
232

61

O O o o o o

5931

30 Unit:
DIRECT
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
38 0 10
217 0 57
395 0 124
595 0 192
702 0 251
750 0 278
760 0 285
672 0 257
535 0 199
390 0 129
202 0 57
36 0 10
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
5291 0 1844

b 4.1
MAR
30

Wh/m2

Std
Dev

O O ©O o o o

22
86
162
231
278
302

302
276
226
158
81
19

©O O O o o o

1897



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: MAR Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0
05-06 0 7 0 6 4 0 7 0 6 4 0
06-07 105 69 12 30 27 21 25 12 19 10 39
07-08 322 302 16 106 103 84 48 16 43 23 258

08-09 580 538 21 215 188 212 67 21 76 38 508
09-10 738 728 27 325 264 276 82 27 111 57 699
10-11 864 870 38 415 316 341 94 38 134 64 852
11-12 968 926 40 458 340 324 105 40 146 69 906

12-13 968 924 40 469 339 349 106 40 150 71 906
13-14 891 848 39 425 309 361 101 39 137 65 773
14-15 758 716 33 335 256 230 82 33 112 54 690
15-16 580 493 25 229 182 209 67 25 84 45 477
16-17 304 264 15 110 98 109 48 15 46 26 245

17-18 67 65 10 30 25 34 28 10 19 11 60
18-19 0 7 0 6 4 0 7 0 6 4 0
19-20 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 7145 6758 315 3137 2197 2549 867 315 1072 428 6414

Tab 4.1

MAR
45
Stockholm.
45 Unit: Wh/m2
DIRE C T
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
44 0 11 24
254 0 63 95
472 0 139 181
646 0 215 258
776 0 281 311
821 0 312 338
819 0 319 337
747 0 288 308
635 0 223 252
425 0 145 176
215 0 64 90
37 0 10 21
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5890 0 2065 2117



Tab 4.1

MAR

60
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: MAR Orientation: 0 (South) Slope: 60 Unit: Wh/m2
True GLo8 AL DI FF USE DIRECT
Sol ar T
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 7 0 5 4 0 7 0 5 4 0 0 0 0 0
06-07 102 65 11 27 27 19 20 11 16 9 95 45 0 11 24
07-08 324 303 14 104 106 74 43 14 38 2 283 259 0 66 99
08-09 589 548 19 214 196 195 62 19 69 35 479 486 0 145 188
09-10 753 756 24 325 276 258 78 24 102 52 744 678 0 223 268
10-11 883 901 33 416 331 322 91 33 124 60 841 810 0 292 323
11-12 990 948 35 460 357 306 103 35 136 64 901 846 0 324 3k1
12-13 990 944 35 470 355 331 103 35 139 66 901 841 0 331 350
13-14 910 871 34 426 324 330 98 34 127 59 841 773 0 299 320
14-15 773 724 29 335 268 203 77 29 103 50 683 647 0 232 262
15-16 589 494 22 227 189 192 62 22 76 41 476 432 0 151 183
16-17 305 256 13 108 101 100 44 13 42 23 259 212 0 66 93
17-18 64 59 8 21 25 30 22 8 17 10 n37 0 10 20
18-19 0 7 0 5 4 0 7 0 5 4 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 7273 6881 277 3130 2287 2358 815 277 985 396 6573 6066 0 2146 2194



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

w O O O o o

24
102
191
269
323
349

347
317
261
184
96
22

O O O O O w

Month: MAR
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 5 0 4
93 59 9 24
305 288 12 97
560 524 16 201
718 724 20 305
843 863 28 392
946 908 30 434
946 904 30 444
869 834 29 402
737 693 24 315
560 471 18 213
287 240 11 100
58 53 7 24
0 5 0 5
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6921 6571 232 2942 2222

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

O O o o o o

16
62
172
229
289
273

298
288
170
168
87
26

O O O o o o

2078

D
Max  Min
0 0
0 0
0 0
0 0
0 0
5 0
17 9
38 12
55 16
71 20
83 28
94 30
94 30
89 29
70 24
56 18
38 11
19 7
5 0
0 0
0 0
0 0
0 0
0 0
735 232

A O O O O o

14
33
60
89
109
120

123
112
91
66
36
14

O O O O o o

862

Std
Dev

w O O O o o

18
31
46
54
57

59
52
45
36
20

O O O O o w

351

Slope:

Abs
Max

o O o o o o

88
323
516
657
790
870

870
790
657
461
209

56

O O O O o o

6288

75

D

Mean
Max

O O O ©O o o

43
250
468
653
780
814

809
744
623
415
202

34

O O O o o o

5836

MAR

75

Unit: Wh/m2

L RECT

Mean Mean Std
Min Dev
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 10 22
0 64 95
0 140 182
0 216 260
0 283 313
0 314 340
0 321 339
0 290 310
0 225 253
0 146 177
0 64 89
0 10 19
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 2080 2123



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

N O O O o o

21
92
172
244
292
316

314
287
236
166
86
19

O O o o o N

1971-80 Month: MAR
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 3 0 3
92 51 7 20
319 254 84
503 459 12 176
640 639 16 268
763 764 22 346
836 805 24 383
836 805 24 391
763 746 23 354
640 622 19 278
452 425 15 187
215 217 9 87
62 a7 6 20
0 3 0 4
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6120 5839 184 2586 2004

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

o O O o o o

13
49
143
192
244
230

252
237
135
139
72
21

O O O o o o

1726

D
Max  Min
0 0
0 0
0 0
0 0
0 0
3 0
12 7
31 9
46 12
59 16
72 22
82 24
82 24
77 23
59 19
47 15
31 9
14 6
3 0
0 0
0 0
0 0
0 0
0 0
618 184

w O O o o o

11
27
49
74
91
100

103
93
75
55
29
12

O O O o O »

714

Std
Dev

N O O O o o

15
26
39
45
48

50
44
37
30
16

O O O o o N

295

Slope:

Abs
Max

O O O o o o

81
292
464
590
709
781

781
709
590
415
189

51

O O o o o o

5653

MAR
90
90 Unit: Wh/m2
DIRE CT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
39 0 9 19
223 0 57 86
413 0 126 164
579 0 195 234
693 0 255 282
723 0 283 306
723 0 289 305
669 0 261 279
563 0 202 228
378 0 132 159
186 0 57 80
32 0 8 17
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5221 0 1872 1909



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai 1y

1971-80 Month: APR
GLOBAL

Abs Mean Mean Mean Std
Mlax Max Min Dev
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
27 21 14 14 8
68 101 18 41 33
190 203 26 104 73
354 359 37 193 115
490 498 50 276 151
650 614 76 345 183
719 688 78 393 208
748 720 78 414 219
755 713 69 409 215
719 641 83 377 201
626 580 77 325 177
531 494 69 267 148
381 351 53 187 107
245 208 41 106 66
109 90 18 41 29
27 19 13 13 7
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
6638 6300 798 3481 1646

Orientation: 0 (South)

DI FF USE
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
12 14 14 12
62 50 18 29
135 80 26 62
243 93 37 100
332 82 50 138
294 83 76 161
345 90 78 181
447 97 78 191
434 109 69 191
396 116 83 183
357 98 77 162
243 93 69 136
153 95 53 101
86 70 40 66
49 46 18 30
12 16 13 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3599 1233 796 1737

Std
Dev

~ O O o o

17

31
46
68
77
90
92

91
82
72
63
48
34

o O O o o

585

Slope:

Abs
Max

o O O o o

20

75
229
394
573
642
681

678
642
568
473
323
207

80

O O O o

5592

Tab 4.1

APR
0
Stockholm.

0 Unit: Wh/m2

DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7 0 2 5
51 0 12 24
123 0 43 63
266 0 93 111
417 0 138 158
531 0 184 195
598 0 211 222
623 0 223 236
604 0 217 230
525 0 194 211
482 0 163 185
400 0 131 146
255 0 86 100
139 2 40 54
44 0 10 18
2 0 1 3
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5067 1 1744 1655



Tab 4.1

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Hourly values of solar radiation on inclined surfaces for

1971-80 Month: APR
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
27 16 14 12 7
56 66 18 33 23
184 184 26 103 71
377 380 36 206 129
558 568 49 306 183
769 725 75 393 231
866 829 76 453 267
909 875 76 480 284
917 874 68 474 279
866 809 81 433 259
742 711 76 369 224
610 567 68 297 178
412 378 52 200 120
234 201 41 104 64
71 60 18 34 22
18 15 13 12 6
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
7614 7258 785 3889 2008

Orientation: 0 (South)

DI FF USE

Abs Mean Mean Mean

Max Max Min

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
12 16 14 12
61 46 18 28
133 82 26 61
244 95 36 101
337 85 49 140
310 90 75 165
366 95 76 187
458 96 76 198
443 98 68 198
407 115 81 189
363 114 76 166
240 106 68 138
152 94 52 102
85 65 39 65
48 39 18 29
12 15 13 12
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
3671 1250 783 1771

Std
Dev

~N O O O o

16

30
46
68
7
90
92

91
83
72
63
48
33

17

O O O O o

591

Slope:

Abs
Max

o O o o o

11

71
250
457
685
781
834

831
781
680
548
353
197

44

o O O o o

6522

Tab 4.1

Stockholm.

15

D

Mean
Max

o O O o o

20

103
285
483
634
734
780

776
694
598
461
284
135

21

o o O o o

6007

APR

Unit: Wh/m2

IRECT

Mean Mean
Min

o O o O o o
oo O O O o o

42
105
166
228
266
283

O O o o o o

275
244
203
158
98
39

N O O o O O

O O o o o o
o O O O o o

Std
Dev

o o O o o

12

62
125
189
241
278
298

2901
266
229
176
114

53

10

O OO o o o

1 2117 2003



Tab 4.1

APR

30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: APR Orientation: 0 (South) Slope: 30 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 25 16 13 12 6 1 16 13 12 6 0 0 0 0 0
05-06 42 40 17 26 15 58 39 17 26 15 0 1 0 0 1
06-07 168 175 25 96 64 126 70 25 57 28 164 105 0 39 56
07-08 377 400 34 208 135 235 8 34 97 44 359 314 0 111 131
08-09 589 614 46 320 202 329 84 46 136 66 580 530 0 183 208
09-10 837 800 71 420 263 312 92 71 163 75 742 708 0 257 270
10-11 955 924 72 488 308 371 101 72 186 88 860 823 0 302 316
11-12 1009 980 72 519 331 450 103 72 196 90 909 877 0 323 339
12-13 1017 979 65 511 325 435 102 65 197 89 896 877 0 315 332
13-14 955 906 77 464 299 402 116 77 187 81 840 791 0 277 302
14-15 809 777 72 392 256 3%5 115 72 164 71 723 661 0 229 258
15-16 648 597 64 310 197 229 107 64 135 61 543 491 0 175 194
16-17 416 375 49 202 126 145 90 49 98 46 203 284 0 104 120
17-18 208 173 39 98 58 80 59 37 61 32 131 114 2 36 48
18-19 29 32 17 28 16 46 31 17 27 16 0 1 0 0 1
19-20 17 14 12 1 5 11 14 12 Uu 5 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 8102 7801 745 4086 2245 3595 1225 743 1736 577 7040 6575 1 2350 2222



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Hourly values of solar radiation on inclined surfaces for

1971-80 Month: APR
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
23 14 12 11 6
37 27 15 24 13
144 147 23 85 54
354 385 31 199 132
583 616 42 315 208
850 814 65 422 277
981 960 66 494 328
1042 1028 66 528 354
1049 1028 59 520 348
981 947 71 469 318
822 807 66 393 270
643 612 59 306 203
392 376 45 194 124
169 146 35 86 49
22 23 15 25 14
16 11 11 10 5
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
8106 7940 681 4063 2338

Orientation: 0 (South)

DI FF USE

Abs Mean Mean Mean

Max Max Min

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
10 14 12 11
53 27 15 24
115 56 23 52
217 73 31 90
308 82 42 128
299 90 65 154
357 100 66 176
425 102 66 187
410 100 59 187
380 110 71 178
333 106 66 155
211 91 59 127
133 70 45 91
73 45 34 56
42 23 15 25
10 11 11 10
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
3376 1098 680 1632

Std
Dev

o O O O o

26
41
61
70
83
85

83
77
67
58
43
29

O O o o o

543

Slope:

Abs
Max

o O O o o o

136
349
590
769
899
954

941
878
749
553
285
109

o O O O o o

7213

Tab 4.1

APR
45
Stockholm.
45 Unit: Wh/m2
DJIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
91 0 33 a7
312 0 109 128
534 0 188 212
724 0 268 281
860 0 318 332
926 0 341 358
928 0 332 351
837 0 292 318
701 0 239 270
521 0 179 199
306 0 103 118
101 2 31 40
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6841 1 2431 2300



Tab 4.1

Tab 4.1 Hourly values oT solar radiation on inclined surfaces for Stockholm.

Years: 1971-80 Month: APR Orientation: 0 (South) Slope:
True GLOBI1IL DIFFWNDSE
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0
04-05 0 12 11 9 5 9 12 11 9 5 0
05-06 22 23 13 21 12 47 23 13 21 12 0
06-07 47 114 20 69 41 1 47 20 45 22 0

07-08 340 347 27 179 120 191 65 27 80 36 287
08-09 606 582 37 294 200 275 76 37 114 54 525
09-10 802 785 57 400 272 272 84 57 139 63 725
10-11 954 939 58 472 325 328 93 58 160 75 861
11-12 1031 1009 58 506 352 383 96 58 170 77 946

12-13 1035 1009 52 498 346 369 95 52 170 76 963
13-14 962 925 62 447 315 343 103 62 161 70 892
14-15 823 780 58 372 265 299 98 58 140 60 756
15-16 598 579 52 285 195 186 81 52 114 52 537
16-17 388 341 39 175 114 117 58 39 81 38 325

17-18 131 115 31 71 38 65 36 30 48 25 101
18-19 29 18 13 22 12 37 18 13 22 12 0
19-20 0 10 10 9 4 9 10 10 9 4 0
20-21 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 7770 7587 598 3815 2271 3029 996 597 1468 489 6917

APR
60
60 Unit: Wh/m2
DIREF( t
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
66 0 24 34
282 0 100 117
506 0 179 203
701 0 261 273
846 0 312 326
914 0 336 353
913 0 328 346
822 0 286 312
682 0 233 263
498 0 172 190
283 0 94 108
79 1 23 30
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6591 1 2347 2223



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

A O O O o

10

27
101
178
247
299
326

320
290
242
174
96
26

o O O O b»

Month: APR
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 10 9 8
19 16 11 18
39 77 17 51
288 292 23 150
538 516 31 256
726 707 48 355
871 852 49 423
945 923 49 454
949 923 44 447
879 851 52 400
745 712 49 331
531 516 43 249
329 287 33 147
87 76 26 53
25 15 11 18
0 8 8 8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6970 6781 502 3356 2046

Orientation: 0 (South)

Max

® O O o o

39

85
159
232
234
284
328

315
294
254
156
98
54

31

O O O o ™

DI FF USE
Abs Mean Mean Mean
Max  Min
0 0 0
0 0 0
0 0 0
0 0 0
10 9 8
16 11 18
34 17 37
54 23 67
68 31 97
76 48 119
85 49 138
88 49 147
86 44 147
81 52 139
70 49 120
59 43 97
46 33 68
27 25 40
15 11 18
8 8 8
0 0 0
0 0 0
0 0 0
0 0 0
822 501 1253

2578

Std
Dev

A O O O o

10

18
30
46
54
64
67

65
60
52
44
32
21

o O O o »

418

Slope:

Abs

o O O o o o

243
468
657
788
869

885
816
686
478
275

63

O O O O o o

6228

75 Unit:
DIRE C T
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
43 0 14
238 0 84
449 0 159
631 0 236
767 0 285
835 0 308
837 0 301
770 0 261
642 0 211
457 0 152
241 0 79
49 1 14
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
5958 0 2103

APR
75

Wh/m2

Std
Dev

O O O o o o

20
98
179
247
297
324

318
285
239
169
91
18

O O O o o o

1997



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: APR Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0
04-05 0 3 7 6 3 6 3 7 6 3 0
05-06 6 9 9 14 8 31 9 9 14 8 0
06-07 51 44 13 33 16 68 20 13 29 14 37

07-08 233 233 18 114 74 123 36 18 52 24 221
08-09 443 430 25 205 143 183 50 25 77 37 419
09-10 585 597 38 291 205 187 61 38 96 44 602
10-11 708 729 39 350 251 229 70 39 112 52 724
11-12 804 795 39 377 275 263 72 39 119 54 786

12-13 810 794 35 372 271 253 69 35 119 53 786
13-14 758 727 41 331 244 235 65 41 112 49 724
14-15 630 602 39 271 201 203 57 39 96 42 602
15-16 455 398 35 200 140 124 53 35 77 35 256

16-17 262 192 26 112 72 77 42 26 53 25 22
17-18 65 39 20 35 17 43 22 19 31 16 0
18-19 12 11 9 15 8 25 11 9 15 8 0
19-20 0 3 7 6 3 6 3 7 6 3 0
20-21 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 5823 5605 398 2721 1681 2054 642 398 1004 335 5178

Tab 4.1

APR
90
Stockholm.
90 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
23 0 4 9
197 0 62 73
380 0 127 144
536 0 195 204
659 0 238 249
723 0 259 273
725 0 253 268
662 0 219 239
545 0 175 198
345 0 123 136
150 0 59 69
17 0 4 8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
4963 0 1717 1639



Tab 4.1

MAY
0
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: MAY Orientation: 0 (South) Slope: 0 Unit: Wh/m2
True GLOBAL DI FF USE DIRE CT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 12 16 12 13 6 0 15 12 13 6 0 1 0 0 2
04-05 62 72 23 43 24 27 3% 23 31 14 43 37 0 12 18
05-06 184 190 40 116 57 68 64 40 65 25 153 126 0 51 53
06-07 307 316 81 213 96 203 80 71 101 43 276 236 9 112 100
07-08 467 453 113 312 133 328 87 113 134 60 376 366 0 178 150
08-09 565 571 129 405 170 353 99 129 161 75 511 471 0 244 195
09-10 688 676 127 482 198 434 108 127 186 91 635 568 0 296 230
10-11 762 749 133 536 209 460 112 133 212 97 689 637 0 325 255
11-12 811 778 144 558 219 420 114 144 223 101 723 664 0 335 263
12-13 811 783 144 546 226 447 118 144 223 101 701 665 0 323 271
13-14 774 752 150 520 204 381 115 150 216 95 691 637 0 304 248
14-15 713 681 154 474 192 315 110 154 199 94 624 571 0 275 222
15-16 615 581 118 406 164 315 102 118 173 83 523 479 0 233 184
16-17 492 453 104 317 128 302 90 104 141 65 423 363 1 176 141
17-18 369 324 79 222 95 197 79 78 104 47 288 245 0 118 95
18-19 234 189 56 123 59 81 5 49 66 28 166 130 7 57 53
19-20 111 73 26 47 26 27 38 26 34 16 43 35 0 13 18
20-21 12 14 9 13 7 0 14 9 13 7 0 1 0 0 2
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 7988 7671 1642 5330 1811 4357 1438 1624 2279 735 6864 6233 17 3051 2127



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: MAY Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0
03-04 12 14 12 12 6 0 14 12 12 6 0
04-05 37 30 27 29 13 27 30 27 29 13 0
05-06 144 137 46 94 40 67 56 44 62 24 88

06-07 286 291 91 201 88 200 73 81 98 42 237
07-08 479 469 116 320 140 324 85 116 133 59 430
08-09 613 628 123 435 194 347 97 123 163 74 597
09-10 774 764 122 532 236 427 102 122 190 90 728
10-11 874 865 132 600 258 455 111 132 218 95 822
11-12 940 912 143 628 272 415 113 143 230 100 857

12-13 940 909 135 613 280 444 114 135 229 99 857
13-14 889 867 140 579 251 399 109 140 222 93 809
14-15 804 775 156 521 228 325 102 156 203 93 715
15-16 670 642 112 435 186 317 93 112 175 82 549
16-17 506 474 101 325 135 299 81 101 140 64 417
17-18 340 301 75 210 87 192 70 70 101 46 237

18-19 171 140 48 99 42 80 51 42 63 27 88
19-20 37 32 25 32 15 27 32 25 32 15 0
20-21 12 13 9 13 6 0 13 9 13 6 0
21-22 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 8528 8264 1610 5666 2057 4342 1346 1588 2299 725 7432

Tab 4.1

MAY
15
Stockholm.
15 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
82 2 33 34
218 10 103 93
383 0 187 157
531 0 272 218
662 0 342 267
755 0 382 300
799 0 398 313
795 0 384 322
758 0 358 293
673 0 318 257
548 0 260 206
392 0 185 148
231 5 109 88
89 5 37 35
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6918 21 3367 2359



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Abs
Max

o O o o

21
69

254
491
695
856
972
1030

1030
970
855
668
479
254

59
21

o O o o

8722

1971-80

Month: MAY

GL OBAL

Mean Mean

Max

12
28
77

250
456
645
809
932
990

989
930
820
657
461
258

75
29
11

Min

12
25
42

85
110
116
115
125
135

128
133
148
107
96
70

41
24

S O O o™

8429 1521

Mean

12
28
68

179
310
440
551
628
661

644
605
538
439
315
187

70
31
12

Std
Dev

o O O o

12
25

74
138
204
257
288
305

314
280
249
195
132

74

27

o O o o

5704 2173

Orientation: 0 (South)

D
Abs Mean
Max Max
0 0
0 0
0 0
0 12
25 28
63 50
189 68
309 81
329 93
405 99
434 108
396 111
424 113
398 108
321 101
307 91
285 75
179 61
76 42
25 29
0 11
0 0

0
0 0
4165 1281

I F F USE

Mean Mean

Min

12
25
42

77
110
116
115
125
135

128
133
148
107
96
66

39
24

O O O

12
28
56

92
127
158
187
214
228

226
218
198
169
134

94

57
31
12

1506 2227

Std
Dev

oo O O o

12
22

40
56
70
86
91
96

95
89
89
78
61
43

25
14

O O O o

690

Slope:

Abs
Max

o O o o o

22

207
409
626
784
885
912

928
885
784
612
409
197

20

oS O O o o

7678

Tab 4.1

MAY
30
Stockholm.
30 Unit: Wh/m2
DIRE C T
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
27 0 12 14
182 8 87 78
375 0 183 154
553 0 282 226
710 0 364 285
824 0 414 326
879 0 433 341
876 0 418 351
822 0 387 317
719 0 339 275
566 0 270 214
385 0 181 144
196 4 92 74
33 2 14 14
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7148 14 3477 2451



Tab 4.1

MAY
45
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: MAY Orientation: 0 (South) Slope: 45 Unit: Wh/m2
True GL;D-Q)H/\L DI FFUSE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 10 11 11 5 0 10 11 11 5 0 0 0 0 0
04-05 19 22 23 25 11 23 22 23 25 11 0 0 0 0 0
05-06 33 39 38 50 20 58 39 38 50 20 0 0 0 0 0
06-07 198 191 76 148 56 173 56 70 82 36 159 135 6 66 59
07-08 449 414 101 283 125 282 67 101 116 51 379 348 0 167 140
08-09 672 626 106 420 199 301 80 106 147 64 614 545 0 273 219
09-10 851 807 106 537 259 370 90 106 175 79 788 717 0 362 283
10-11 979 942 114 619 296 399 100 114 202 83 901 842 0 417 329
11-12 1043 1007 124 654 315 364 103 124 215 89 933 904 0 439 346
12-13 1043 1003 118 636 325 391 107 118 213 87 950 896 0 424 356
13-14 977 931 122 595 288 378 102 122 205 82 901 830 0 390 320
14-15 849 807 135 524 251 302 92 135 186 82 788 715 0 338 274
15-16 646 632 98 418 191 284 78 98 157 72 600 554 0 261 207
16-17 437 415 88 287 120 260 64 88 122 56 379 351 0 165 132
17-18 198 196 63 153 56 160 a7 60 84 39 152 149 3 69 56
18-19 25 32 36 50 22 69 32 36 50 22 0 0 0 0 0
19-20 19 22 22 28 13 23 22 22 28 13 0 0 0 0 0
20-21 0 10 8 11 6 0 10 8 11 6 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 8438 8106 1386 5438 2144 3837 1120 1377 2067 633 7543 6986 9 33/1 2391



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

1971-80 Month: MAY
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 9 9 9 4
15 18 20 22 10
41 33 33 44 18
136 129 64 109 36
342 348 88 240 104
573 564 94 375 179
788 748 93 492 243
935 886 100 574 282
1002 950 109 609 303
1002 948 103 592 312
932 876 107 551 275
797 749 119 479 235
601 571 86 373 172
375 349 77 244 100
137 129 55 113 37
27 28 31 44 19
8 18 19 25 12
0 9 7 10 5
0 0 0 0 0
0 0 0 0
0 0 0 0 0
7711 7362 1215 4893 1973

Orientation: 0 (South)

D

I F F USE

Abs Mean Mean Mean

Max

o O o o

20
51

152
246
265
326
352
320

345
341
270
250
227
135

61
20

o O o o

3381

Max

© O O o

18
33

46
57
70
80
92
94

98
92
81
66
54
38

28
18

9
0
0
0

Min

© O O o

20
33

61
88
94
93
100
109

103
107
119
86
77
52

31
19

o O O

© O O o

22
44

70
101
129
156
181
194

191
184
166
139
106

71

44
25
10

984 1209 1832

Std
Dev

A O O o

10
18

31
45
57
70
74
79

7
72
72
63
49
34

19
12

o O O u

557

Slope:

Abs

SO O O o o o

101
323
560
739
856
891

907
856
739
547
323

96

©O O o o o o

6937

Tab 4.1

MAY
60
Stockholm.
60 Unit: Wh/m2
DIRFCT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
83 4 40 36
291 0 139 117
493 0 245 197
668 0 336 263
794 0 392 310
856 0 415 328
849 0 400 337
784 0 367 301
668 0 313 254
504 0 235 187
295 0 137 110
91 2 42 34
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6378 5 3060 2185



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Max

o O O o

13
34

77
269
486
688
828
893

893
825
696
509
295

72

23

Month: MAY
GLOB AL
Abs Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 0
5 8 8
15 17 19
29 28 37
62 51 66
257 74 184
457 78 308
635 78 418
770 84 494
833 91 528
830 87 513
763 90 474
643 100 407
470 72 308
265 65 188
59 44 67
23 26 37
17 16 21
5 6 8
0 0 0
0 0 0
0 0 0

O O O o

Std
Dev

o b~ O O O

15

23
75
146
208
247
267

275
241
201
141
72
25

16

o O o »

6609 6138 1015 4075 1654

Orientation: 0 (South)

D[FF USE

o O O o

37

56
83
108
132
154
165

163
156
140
116
87
56

37
21

Abs Mean Mean Mean
Max Max Min
0 0 0
0 0 0
0 0 0
0 5 8
17 15 17
43 29 28
128 38 50
204 51 74
222 65 78
273 75 78
296 84 84
269 87 91
290 90 87
290 85 90
228 74 100
208 59 72
186 45 65
107 30 44
51 23 26
17 17 16
0 5 6
0 0 0
0 0 0
0 0 0

o O O ©

2828 876 1013 1534

Std
Dev

©o M O O O

15

26
38
47
59
62
66

65
61
61
53
41
28

16

o O o »

466

MAY
75
Slope: 75 Unit: Wh/m2
DIRE CT
Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
36 24 1 11 11
245 206 0 102 86
468 393 0 200 162
639 560 0 286 225
752 686 0 340 269
788 746 0 363 287
802 740 0 350 295
752 679 0 318 262
639 570 0 267 218
457 411 0 192 154
245 220 0 101 81
34 29 1 11 10
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
5857 5262 1 2541 1832



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: MAY Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 3 6 6 3 6 3 6 6 3 0
04-05 10 12 14 15 7 18 12 14 15 7 0
05-06 27 24 22 29 12 18 24 22 29 12 0
06-07 32 29 40 43 21 29 29 40 43 21 0
07-08 180 158 59 120 42 59 38 59 62 30 150

08-09 367 331 62 225 103 164 50 62 83 37 343
09-10 543 487 62 320 157 126 60 62 103 46 496
10-11 667 606 67 387 193 152 68 67 121 49 597
11-12 724 663 73 417 211 183 70 73 131 53 632

12-13 724 660 69 405 217 165 73 69 129 52 643
13-14 664 601 71 371 188 152 68 71 123 48 597
14-15 550 496 79 312 153 279 58 79 109 48 496
15-16 384 342 57 226 100 320 45 57 89 41 336
16-17 197 163 52 122 42 257 32 52 66 32 150

17-18 24 22 34 43 22 170 22 34 43 22 0
18-19 18 18 21 30 13 100 18 21 30 13 0
19-20 5 14 13 16 8 21 14 13 16 8 0
20-21 0 3 5 7 3 12 3 5 7 3 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 5116 4633 804 3087 1231 2226 688 804 1199 368 4440

Tab 4.1

MAY
90
Stockholm.
90 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
120 0 57 50
281 0 142 116
426 0 217 171
538 0 265 211
593 0 286 227
587 0 276 233
533 0 248 205
438 0 202 166
297 0 137 110
131 0 57 47
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3945 0 1888 1378



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

1971-80

Abs
Max

a7
140
257

397
537
654
748
818
852

852
818
736
642
514
374

245
105
23

8758

Month:

GLOBAL

Mean Mean

Max

36
118
243

375
503
622
712
788
822

829
789
717
625
506
355

216
102
31

Min

20
39
58

75
83
96
91
122
148

162
156
202
174
135
111

79
48
19

8398 1820

Mean

76
160

259
359
464
538
593
622

604
571
524
455
362
263

165
77
24

6142

JUN

Std
Dev

10
35
71

105
141
166
186
209
213

229
223
192
168
139
104

69
32

O O o ©

1827

Orientation: 0 (South)

Max

11
34
68

186
272
322
359
421
433

508
396
409
322
260
149

112
62
34

I F F USE

D
Abs Mean Mean
Max  Min
0
1
18 20
42 39
58 58
61 75
66 83
77 96
83 91
90 122
85 148
93 151
95 149
96 185
95 154
96 126
98 94
76 57
47 38
23 19
5 1
0
0 0

4357 1309 1706

Mean

20
47
78

111
140
167
190
208
217

216
204
195
174
152
117

80
48
21

2389

Std
Dev

w o O O

18
29

49
66
84
92
99
101

102
92
84
76
72
49

30
17

O O o

748

Slope:

Abs
Max

23
93
210

338
478
583
666
736
770

770
736
654
560
443
303

186
70
11

7629

Tab 4.1

JUN
0
Stockholm.

0 Unit: Wh/m2

DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0
0 0 0 0
18 0 4 7
76 0 29 33
185 0 81 74
313 0 148 121
437 0 219 167
545 0 297 206
629 0 349 231
699 0 385 259
737 0 405 264
735 11 387 271
695 7 367 264
620 17 329 232
530 19 281 202
410 9 210 162
258 17 146 115
139 22 85 70
55 10 29 31
8 0 3 6
0 0 0 0
0 0 0 0
0 0 0 0
7089 113 3753 2237



Tab 4.1

JUN

15
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: JUN Orientation: 0 (South) Slope: 15 Unit: Wh/m2
True GILOBAL DI FF USE DIRE C T
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0
02-03 0 6 1 6 6 1 6 6 0 0 0 0 0
03-04 12 16 20 20 8 11 16 20 20 8 0 0 0 0 0
04-05 57 48 37 48 16 33 39 37 43 17 14 9 0 4 5
05-06 177 178 47 129 48 67 58 47 74 28 143 120 0 55 50
06-07 353 341 55 242 93 181 59 55 108 48 305 282 0 134 109

07-08 544 512 86 362 145 269 66 85 138 65 486 446 1 223 170

08-09 704 671 84 490 184 323 79 84 168 83 631 593 0 322 2283
09-10 833 796 100 585 216 362 86 94 193 91 747 710 6 391 259
10-11 930 898 121 654 249 435 93 121 214 98 841 805 0 440 296
11-12 976 943 150 691 256 436 89 150 224 100 888 854 0 468 305

12-13 976 945 189 670 273 516 96 175 223 102 888 849 14 447 313
13-14 930 897 173 629 264 404 96 165 210 91 841 801 8 420 302
14-15 840 800 196 568 222 415 96 189 199 83 733 704 8 369 260
15-16 713 671 151 479 186 324 95 151 176 75 606 577 0 304 219
16-17 545 508 136 364 142 258 97 130 150 71 450 411 6 214 165
17-18 352 334 108 245 93 143 96 93 114 48 273 238 16 132 104

18-19 126 163 65 133 47 104 76 50 75 29 127 86 15 58 48

19-20 57 52 36 48 15 55 46 35 44 16 1 6 1 4 5
20-21 1 21 19 21 7 33 21 19 21 7 0 0 0 0 0
21-22 0 7 1 6 6 0 7 1 6 6 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 9136 8807 1777 6380 1989 4370 1316 1703 2395 740 7985 7490 74 3985 2379



Tab 4.1

JUN

30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: JUN Orientation: 0 (South) Slope: 30 Unit: Wh/m2
True G LOB AL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 [¢] (] 0 0 0 [¢] 0 0 [¢] 0 [¢] [¢]
02-03 0 6 1 6 6 0 6 1 6 6 0 0 0 0 0
03-04 11 15 19 19 7 10 15 19 19 7 0 0 0 0 0
04-05 54 36 35 41 16 32 36 35 41 16 [¢] 0 0 0 [¢]
05-06 123 107 45 93 27 63 51 45 67 26 67 56 0 26 23
06-07 298 286 52 211 75 170 54 52 100 45 251 232 0 110 90
07-08 516 486 82 343 137 255 63 81 131 62 461 423 1 212 161
08-09 707 675 80 487 189 310 77 80 162 79 636 598 0 325 225
09-10 862 825 95 596 230 350 86 90 189 87 776 739 6 407 270
10-11 980 945 115 676 270 429 94 115 210 93 890 851 0 466 314
11-12 1036 1001 142 719 281 422 91 142 220 95 946 910 0 498 325

12-13 1036 1003 182 696 298 503 98 167 220 98 946 904 15 477 333
13-14 980 944 166 650 285 395 97 157 206 88 890 847 9 444 319
14-15 871 828 188 578 236 403 96 180 194 79 762 732 8 384 271
15-16 717 674 144 476 190 312 93 144 169 72 611 581 0 306 221
16-17 517 482 129 345 135 245 92 123 142 67 427 390 5 203 156

17-18 296 284 100 214 75 132 88 88 105 45 225 196 13 109 86
18-19 81 107 53 95 27 93 67 46 68 26 59 40 7 27 22
19-20 54 43 33 42 15 51 43 33 42 15 0 0] 0] 0 0
20-21 11 20 18 19 7 32 20 18 19 7 (0] 0 0 0 0]
21-22 0 7 1 6 6 0 7 1 6 6 0 0 0 0 0
22-23 0 0 0 0 (o] 0 0 0 0] 0 0 0] 0 0 0]
23-24 0 0 0 0 0 0 0 0] 0 0 0 (o] 0 0

Dai 1y 9150 8773 1680 6300 2028 4208 1272 1616 2306 705 7946 7500 63 3994 2388



Tab 4.1

Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Abs
Max

10
50
72

224
455
663
834
964
1027

1027
964
843
673
455
222

41
50
10

8583

Month: JUN
GLOBAL
Mean Mean Mean Std
Max Min Dev
0
0
5 1 5
14 17 17 7
33 32 37 15
42 41 58 23
213 48 168 53
428 75 305 119
633 73 455 179
799 88 571 226
930 105 656 271
992 130 703 284
993 168 680 300
929 153 631 285
801 172 554 232
633 131 444 180
425 118 307 118
217 89 172 54
57 42 59 24
39 30 38 14
18 16 18 6
6 1 5 5
0
0 0 0 0
8209 1529 5876 1925

F F USE

Orientation: 0 (South)

Abs Mean Mean Mean

Max

© O O o

29
58

153
232
285
325
404
392

470
369
375
287
221
115

79
47
29

D
Max Min
1
14 17
33 32
42 4
46 48
57 74
71 73
82 82
90 105
88 130
95 153
93 144
90 165
86 131
83 113
76 79
57 42
39 30
18 16
6 1
0
0

17
37
58

89
119
149
176
197
208

207
193
181
156
129

93

59
38
18

3880 1172 1478 2126

Std
Dev

~N o1 O O

15
23

41
56
72
80
86
88

90
81
73
66
61
40

24
14

o O o o

648

Slope:

Abs
Max

o O O o o o

163
385
586
740
878
939

939
878
772
606
394
168

O O O o o o

7447

Tab 4.1

Stockholm.

45
D

Mean
Max

O O o o o o

167
371
562
717
840
904

898
836
711
547
343
141

O O O o o o

7036

JUN
45

Unit: Wh/m2

I RECT

Mean Mean
Min

O O o o o o
O O o o o o

79
186
306
395
459
495

O O o O = O

15 473
438
373
288
178

78

© o1 O 0 ©

o O o O o o
O O o O o o

Std
Dev

O O O o o o

65
142
211
262
309
323

331
315
263
208
137

62

o O O o o o

51 3750 2247



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: JUN Orientation: 0 (South) Slope:
True GIlLOBAL D[ FF USE
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0
02-03 0 5 1 5 5 0 5 1 5 0
03-04 9 12 15 15 6 8 12 15 15 6 0
04-05 44 29 28 33 13 26 29 28 33 13 0
05-06 64 37 36 51 21 51 37 36 51 21 0
06-07 137 128 42 118 31 131 37 42 75 36 88

07-08 364 342 66 250 93 199 48 65 103 49 305
08-09 576 550 64 396 155 250 62 64 131 63 509
09-10 751 719 77 512 205 287 73 72 156 70 667
10-11 884 853 92 598 251 361 82 92 176 76 806
11-12 948 916 115 644 266 348 80 115 186 78 868

12-13 948 917 148 623 280 418 86 135 185 80 868
13-14 884 852 135 574 264 328 84 127 172 71 806
14-15 760 722 152 496 211 332 81 145 160 64 696
15-16 584 550 116 387 156 252 75 116 137 58 526
16-17 363 342 103 253 92 190 70 99 111 53 312

17-18 134 138 74 121 32 95 61 69 78 35 91
18-19 36 50 37 52 21 70 50 37 52 21 0
19-20 44 34 27 33 12 41 34 27 33 12 0
20-21 9 16 14 16 6 26 16 14 16 6 0
21-22 0 6 5 0 1 5 0
22-23 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0

Daily 7537 7217 1341 5173 1703 3412 1028 1298 1871 570 6541

Tab 4.1

JUN
60
Stockholm.
60 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
90 0 43 35
295 1 147 112
488 0 265 184
647 5 356 236
771 0 422 284
836 0 458 299
831 14 438 306
768 8 402 289
641 7 336 237
475 0 250 180
272 4 141 109
76 5 42 33
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6189 43 3303 1983



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai 1y

Hourly values of solar radiation on inclined surfaces for
1971-80 Month: JUN Orientation: 0 (South) Slope:
GLOBAL DI FF USE

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 4 1 4 0 1 4 4 0
8 11 13 13 5 7 11 13 13 5 0
37 24 24 27 11 21 24 24 27 11 0
53 34 30 43 17 43 34 30 43 17 0
43 35 35 62 29 106 28 35 59 31 7
250 235 55 182 60 161 40 54 83 41 204
451 424 54 315 119 206 57 54 108 53 397
618 592 65 423 168 240 72 61 130 59 549
744 720 77 503 212 303 73 77 148 63 679
806 780 96 547 227 293 70 96 157 66 738
806 781 125 529 239 352 75 113 156 67 738
744 716 113 484 223 276 72 106 145 60 679
625 594 127 410 173 277 68 121 134 54 572
457 431 97 308 119 207 61 97 113 48 410
249 238 85 185 60 152 55 83 90 44 209
38 52 57 65 27 71 46 56 61 29 7
30 42 31 43 17 58 42 31 43 17 0
37 29 22 28 10 35 29 22 28 10 0
7 14 12 13 5 21 14 12 13 5 0
0 5 1 4 4 5 1 4 4 0
0 0 0 0 0 0
0 0 0 0 0
6003 5761 1119 4182 1349 2829 878 1087 1550 478 5189

Tab 4.1

JUN
75
Stockholm.
75 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7 0 4 3
196 1 99 75
367 0 207 143
520 4 293 194
647 0 356 240
710 0 390 255
706 12 373 261
644 7 339 244
526 6 277 195
370 0 195 141
183 3 95 73
6 0 4 3
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
4882 31 2631 1584



7-V5

Tab 4.1

JUN

90
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: JUN Orientation: 0 (South) Slope: 90 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 3 0 4 1 3 3 0 0 0 0 0
03-04 6 10 10 10 4 6 10 10 10 4 0 0 0 0 0
04-05 29 22 20 22 9 17 22 20 22 9 0 0 0 0 0
05-06 42 33 29 34 14 34 33 29 34 14 0 0 0 0 0
06-07 28 28 37 46 25 84 28 37 46 25 0 0 0 0 0
07-08 120 115 41 105 27 119 34 41 61 32 99 81 0 44 3
08-09 206 278 48 216 74 158 46 48 81 42 263 232 0 135 93
09-10 445 426 46 310 118 186 61 46 100 46 410 365 0 210 139
10-11 555 525 61 380 156 235 65 61 115 50 506 460 0 265 179
11-12 611 593 74 418 170 230 69 74 122 52 558 524 0 295 193
12-13 611 593 84 404 180 276 66 76 122 53 558 527 8 282 197

13-14 555 530 80 365 164 215 66 75 112 47 506 464 5 253 182
14-15 449 429 104 301 121 214 60 93 103 42 402 369 11 198 140
15-16 300 281 86 212 74 157 57 77 8 38 257 224 9 127 92
16-17 118 120 63 108 29 110 49 61 66 35 9 7 2 42 32

17-18 24 43 44 48 23 56 43 44 48 23 0 0 0 0 0
18-19 24 38 27 34 14 46 38 27 34 14 0 0 0 0 0
19-20 29 22 18 22 8 217 22 18 22 8 0 0 0 0 0
20-21 6 10 10 10 4 17 10 10 10 4 0 0 0 0 0
21-22 0 4 1 3 1 3 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0

Daily 4248 4102 883 3049 929 2186 787 848 1197 378 3649 3315 34 1851 1119



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Hourly values of solar radiation on inclined surfaces for

1971-80

Abs
Max

48
145
278

399
544
656
748
786
834

834
738
701
605
520
363

230
85
24

8537

Month: JUL

GLOBAL

Mean Mean

Max

14
26
96
212

334
469
582
688
711
760

793
752
688
571
449
358

227
100
28
14

Min

12
18
44

59
81
112
128
133
130

101
114
115
100
73
49

44
27
15

7870 1355

Mean

14
16
55
127

217
313
395
454
506
525

531
487
434
371
294
206

124
52
16
14

5118

Std
Dev

o = O O

31
66

104
143
175
205
224
227

232
226
207
176
143
106

65
28

O O O @

1931

Orientation: 0 (South)

Abs
Max

14
56
162

205
216
303
357
368
432

394
389
357
227
169
216

113
42
14

4033

D

Mean
Max

14
19
39
59

75
88
100
119
133
130

120
122
133
129
115

89

62
43
20
14

1625

I FF USE

Mean
Min

12
18
41

56
77
108
123
126
130

101
114
115
100
73
49

35
27
15

1318

Mean

14
15
36
68

103
136
168
190
208
222

216
204
186
166
137
103

67
37
15
14

2276

Std
Dev

16
27

44
62
79
89
97
100

100
91
81
69
58
45

29
15

O O O N

705

Slope:

Abs
Max

© O o o

74
177

303
420
532
644
700
728

728
700
630
532
420
303

214
70

o O O ©

7192

Tab 4.1

JUL
0
Stockholm.

0 Unit: Wh/m2

DILRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
7 0 2 4
57 0 18 26
153 3 59 66
259 3 114 112
381 4 176 161
482 4 227 204
568 5 264 236
578 8 298 256
629 0 303 261
673 0 315 260
629 0 282 254
555 0 248 226
442 0 205 192
334 0 157 155
269 0 103 107
165 9 56 62
57 0 15 24
8 0 1 4
0 0 0 0
0 0 0 0
0 0 0 0
6244 36 2842 2224



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

1971-80 Month: JUL
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0
0
0 13 0 13 0
23 18 12 15 7
44 40 19 35 15
203 152 42 104 45
364 305 54 204 94
553 477 73 317 148
707 635 103 418 195
834 768 116 493 239
888 846 108 557 267
949 884 120 582 273
952 873 106 590 278
829 848 125 536 269
770 757 118 471 239
640 621 102 391 196
525 466 79 298 148
333 321 58 194 96
170 167 48 102 46
46 43 29 36 14
24 18 15 15 7
0 14 0 14 0
0
0 0
8853 8265 1325 5354 2120

Orientation: 0 (South)

Abs Mean Mean

Max

14
55
155

199
214
305
361
369
439

387
393
360
226
166
210

111
41
14

DI FF USE
Mean

Max Min

0
13 0 13
18 12 15
33 19 34
56 41 65
69 54 100
81 73 135
94 103 169
111 116 192
122 108 212
130 120 228
135 106 221
130 125 209
132 118 189
123 102 167
102 79 136
77 58 100
52 41 65
37 29 35
18 15 15
14 0 14
0 0
2284

4019 1548 1317

Std
Dev

~ O o O

15
26

43
61
79
89
96
99

99
90
81
69
58
44

28
14

o O o

698

Slope:

Abs
Max

o O o o

10
120

274
428
577
723
802
841

841
802
708
577
428
274

146

o o O o ©

7559

Tab 4.1

JUL
15
Stockholm.

15 Unit: Wh/m2

DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7 0 1 3
95 1 39 44
236 0 104 101
396 0 181 166
541 0 249 223
656 0 300 268
724 0 345 296
754 0 354 305
738 0 369 304
718 0 327 294
624 0 282 257
498 0 225 211
364 0 162 159
245 0 94 98
115 7 37 42
6 0 1 2
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6717 8 3070 2394



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

1971-80 Month: JUL
GILOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0
0 0
0 13 13 0
21 15 12 14 6
28 29 18 32 14
115 93 39 76 26
305 265 51 180 78
525 462 69 303 142
712 652 97 417 202
865 814 110 503 255
931 917 103 577 291
1002 947 114 604 301
1008 930 101 614 305
868 897 118 554 293
790 753 112 480 255
637 602 97 390 201
499 446 75 285 142
282 259 55 172 80
101 92 41 75 28
39 37 27 34 14
22 18 14 14 6
0 13 0 13 0
0 0
0 0 0
8751 8251 1252 5321 2181

Orientation: 0 (South)

D

Abs Mean Mean

Max

13
52
142

185
204
295
350
357
428

368
381
348
216
158
196

105
39
13

Max

13
15
29
47

58
70
78
88
114
134

139
138
138
127
108

77

48
37
18
13

I F F USE
Mean

Min
0 13
12 14
18 32
39 59
51 93
69 129
97 163
110 187
103 208
114 223
101 218
118 204
112 184
97 161
75 129
55 94
38 59
27 34
14 14
13
2202

3849 1488 1249

Std
Dev

o O o o

14
24

41
58
75
85
92
95

96
86
78
66
55
42

26
14

o O o o

667

Slope:

Abs

O O O o o

56

226
406
582
753
849
897

897
849
737
582
406
226

67

O O o o o

7536

Tab 4.1

JUL
30
Stockholm.
30 Unit: Wh/m2
DIRE C T
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
46 0 17 20
206 0 87 84
392 0 174 159
574 0 254 228
726 0 316 282
803 0 369 316
813 0 381 328
792 0 397 327
759 0 349 314
615 0 296 270
474 0 229 215
337 0 155 152
182 0 78 81
44 3 16 19
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6763 3 3119 2430



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Abs
Max

o O O o

27
33

198
401
633
824
957
1024

1011
960
826
651
413
203

33
31

o O o o

8235

Month: JUL
GLOBAL
Mean Mean Mean Std
Max Min Dev
0
0
12 12 0
12 11 13 6
26 17 30 13
39 35 53 22
197 47 147 56
403 63 273 126
611 89 393 193
791 100 484 253
911 94 562 294
945 104 592 306
925 92 603 310
899 108 539 295
738 102 462 252
573 88 366 192
393 68 256 126
198 51 141 59
40 35 52 23
33 25 31 12
14 13 13 6
12 12 0
0
0 0 0 0
7772 1142 5006 2095

Abs Mean Mean

Max

12
48
126

164
185
272
325
331
400

336
354
322
199
144
175

96
36
12

DI FF USE
Mean
Max Min

0

0 0

12 12
12 11 13
26 17 30
39 35 53
52 47 83
65 63 117
74 89 151
84 100 174
101 94 195
117 104 210
125 92 205
119 108 191
114 102 171
98 88 148
85 68 118
65 51 84
40 35 52
33 25 31
14 13 13
12 0 12
0 0 0

0 0 0
2035

3538 1288 1142

Orientation: 0 (South)

Std
Dev

o O O O

13
22

37
53
69
78
85
88

89
79
72
60
50
38

23
12

O O o o

614

Slope:

Abs
Max

O O o o o o

142
328
542
726
855
920

920
870
741
582
361
157

O O O o o o

7144

JUL
45
45 Unit: Wh/m2
DLRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
145 0 64 62
338 0 156 142
537 0 242 216
707 0 310 276
810 0 368 315
827 0 382 328
800 0 398 328
779 0 348 313
625 0 291 264
475 0 218 204
308 0 138 136
133 0 57 59
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6483 0 2971 2314



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Hourly values of solar radiation on inclined surfaces for

1971-80

Abs
Max

g O O o

24
29

131
335
567
760
896
965

953
899
763
583
345
132

29
27

o O o v

7447

G

Mean
Max

0w O o o

20
41

124
324
549
730
866
894

880
850
651
485
319
126

37
25

o O o

6937

Month: JUL

. 0B

Mean
Min

© O O O

15
31

41
56
78
88
83
91

81
95
90
78
60
45

30
22
11

1003

AL

Mean

10
11
26
46

107
228
346
438
515
545

555
494
417
323
214
103

46
27
11
10

4449

Std
Dev

g O O o

11
19

34
101
171
233
275
288

292
276
231
169
101

37

20
11

o O O u»

1879

Orientation: 0 (South)

I FF USE

Abs Mean Mean Mean

Max

11
42
110

138
159
239
288
293
356

296
315
285
175
127
149

85
32
11

D
Max Min
0 0
0 0
0 0
8 9
20 15
41 31
47 41
69 56
65 78
74 88
94 83
107 91
111 81
106 95
110 90
97 78
78 60
57 45
37 30
25 22
8 11
0 0
0 0
0 0

10
11
26
46

71
102
132
155
174
188

184
171
152
130
102

71

46
27
11
10

3108 1153 1003 1796

Std
Dev

g O O o

11
19

32
46
61
69
75
78

79
70
64
53
44
33

20
11

o O o u

541

Slope:

Abs
Max

SO O O o o o

85
273
486
672
803
869

869
817
685
522
300

94

o O o o o o

6474

Tab 4.1

JUL
60
Stockholm.
60 Unit: Wh/m2
DIRE C T
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
77 0 36 35
255 0 126 115
485 0 213 191
656 0 283 252
772 0 341 292
787 0 357 307
769 0 372 306
744 0 323 291
541 0 265 241
388 0 192 180
241 0 112 109
70 0 32 33
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5784 0 2653 2067



Tab 4.1

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Hourly values of solar radiation on inclined surfaces for

Month: JUL

GLOBAL

Abs Mean Mean Mean

Max

A O O O

20
24

57
249
463
646
776
842

831
778
648
477
254

53

24
23

o O o b»

Max

~N~ ©O O O

20
33

65
224
410
596
717
798

794
706
572
396
221

70

36
22

o O O o

6174 5692

Min

o O O o

12
26

35
a7
66
74
69
7

68
80
76
65
50
37

25
19

o O O ©

© © O O

22
39

62
171
280
366
438
466

476
420
349
261
162

62

39
23

o O ©o ©

Std
Dev

© » O O O

25
69
135
195
236
250

253
237
193
134
69
25

17

O O o »~ ©

842 3652 1523

Orientation: 0 (South)

D

Abs Mean Mean Mean

Max Max
0 0

0 0

0 0

9 7
35 20
93 33
109 52
128 73
197 82
241 84
246 92
301 84
248 92
265 103
239 94
145 90
106 77
118 57
71 36
26 22
9 6

0 0

0 0

0 0
2586 1105

| F F USE
Min
0 0
0 0
0 9
8 9
12 22
26 39
35 56
47 83
66 110
74 130
69 147
77 159
68 155
80 144
76 128
65 108
50 83
37 57
25 39
19 23
9 9
0 9
0 0
0 0
842 1498

Std
Dev

© M O O O

27
39
51
58
63
66

66
59
53
44
36
27

17

o O o ~ ©

453

Slope:

Abs

o O O O o o

22
199
397
572
696
759

759
708
583
426
219

25

O O o o o o

5363

Tab 4.1

JUL
75
Stockholm.
75 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
13 0 6 6
151 0 88 80
327 0 170 152
512 0 236 211
625 0 292 250
714 0 307 264
702 0 321 264
603 0 276 248
478 0 222 201
305 0 153 143
144 0 78 76
13 0 5 6
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
4587 0 2154 1681



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-80 Month: JUL
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0

0 0 0 0 0

0 0 0 7 0

4 6 6 7 3
16 15 10 17 8
19 26 20 31 13
26 39 28 44 21
147 136 37 106 34
331 289 52 200 89
490 445 59 275 142
604 561 55 337 179
662 617 61 362 192
654 613 54 370 194
606 539 63 323 179
491 423 60 262 141
339 285 52 187 89
148 135 40 102 35
21 43 30 44 21
19 29 20 31 14
18 16 15 18 7
4 5 8 7 3

0 0 0 7 0

0 0 0 0 0

0 0 0 0 0
4599 4222 669 2722 1089

Orientation: 0 (South)

Max

~N O O o

28
74

85
94
150
187
194
236

197
208
186
113
85
93

57
21

O O o

DI FF USE
Abs Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 7
6 6 7
15 10 17
26 20 31
39 28 44
53 37 62
63 52 84
66 59 101
71 55 115
68 61 125
77 54 122
83 63 113
74 60 99
68 52 83
56 40 63
43 30 44
29 20 31
16 15 18
5 8 7
0 0 7
0 0 0
0 0 0
856 669 1167

2022

Std
Dev

® w o o o

13

21
30
40
46
50
52

53
47
42
35
28
21

14

o O O w N

358

Slope:

Abs
Max

O ©O o o o o

111
280
432
541
597

597
551
441
301
122

O O O o o o

3974

90 Unit:
DIRE CT
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
83 0 44
226 0 115
379 0 174
490 0 222
550 0 237
537 0 247
457 0 210
349 0 163
217 0 104
79 0 39
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
3366 0 1555

JUL
90

Wh/m2

Std
Dev

O O O o o o

40
103
155
190
204

204
189
148
97
38

O O O O o o

1218



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Abs
Max

w O O O

54
176

312
420
542
651
719
759

773
746
312
542
434
312

176
54

O O O w

6987

Month: AUG
GLOBAL
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
6 0 7 6
40 11 21 14
123 23 66 40
261 36 147 78
396 55 243 119
519 83 332 154
622 99 410 179
689 91 456 197
694 98 485 200
711 72 473 202
675 90 437 199
598 100 390 179
506 78 318 145
356 55 234 111
250 38 145 75
117 19 64 40
33 13 19 11
6 0 6 6
0 0 0 0
0 0 0 0
0 0 0 0
6599 962 4232 1563

Orientation: 0 (South)

DI FF USE

Abs Mean Mean Mean

Max Max Min

0 0 0 0

0 0 0 0

0 0 0 0

0 6 0 7
26 25 11 18
91 49 23 43
158 65 36 76
197 78 55 108
250 89 83 140
341 95 95 164
381 100 91 186
381 123 98 200
381 132 72 197
222 138 90 189
157 125 100 169
289 113 78 145
236 92 55 113
131 66 38 77
65 41 19 41
13 22 13 17
0 6 0 6

0 0 0 0

0 0 0 0

0 0 0 0
3318 1365 958 1875

Std
Dev

o O O o

11
22

34
48
67
76
81
87

82
78
72
65
50
38

21

O O O o ©

562

Slope:

Abs
Max

o O o o

26
119

249
367
471
549
615
667

667
615
536
445
341
223

105

o O o o

6020

Tab 4.1

AUG
0
Stockholm.

0 Unit: Wh/m2

DIRE CT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
15 0 4 8
74 0 24 32
196 0 71 76
317 0 135 126
430 0 192 172
526 3 246 203
590 0 270 220
571 0 285 223
578 0 276 222
537 0 249 214
473 0 221 191
393 0 173 154
264 0 121 113
184 0 67 71
76 0 23 31
11 0 2 5
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5233 3 2357 1678



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Hourly values of solar radiation on inclined surfaces for

1971-80 Month: AUG
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 6 0 7 6
29 23 11 17 10
116 89 23 54 29
268 243 36 142 74
442 418 54 255 130
606 583 82 365 182
718 721 99 464 221
763 810 90 523 247
920 841 97 559 253
918 852 70 545 255
873 803 89 499 249
779 697 98 439 219
636 575 77 349 170
368 375 54 246 121
155 218 37 140 71
66 77 18 52 28
27 21 13 16 9
0 6 0 6 6

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
7684 7355 947 4658 1834

Orientation: 0 (South)

DI FF USE

Abs Mean Mean Mean

Max Max Min

0 0 0 0

0 0 0 0

0 0 0 0

0 6 0 7
26 23 11 17
89 45 23 41
154 61 36 75
197 76 54 108
256 88 82 142
351 102 94 168
378 109 90 193
385 142 97 208
393 151 70 205
218 148 89 195
154 135 98 174
290 111 77 148
235 91 54 113
129 63 37 76
64 39 18 39
13 21 13 16
0 6 0 6

0 0 0 0

0 0 0 0

0 0 0 0
3332 1412 943 1912

Std
Dev

o O O o

10
22

33
47
67
76
81
88

82
79
73
65
50
38

20

O O O o ©

561

Slope:

Abs
Max

O O o o o

231
388
530
639
729
797

797
729
624
501
361
207

66

o O O o o

6670

Tab 4.1

AUG
15
Stockholm.

15 Unit: Wh/m2

DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
44 0 13 19
182 0 68 72
342 0 147 137
495 0 223 199
620 4 296 243
700 0 330 267
699 0 350 273
702 0 339 271
655 0 304 260
562 0 265 229
464 0 202 179
284 0 133 123
155 0 64 67
38 0 13 18
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5942 4 2746 1939



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

1971-80 Month: AUG
GLOBAL
Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 7 0 7 6
27 19 10 17 10
63 50 22 40 21
234 210 34 130 65
436 408 52 254 132
630 601 78 378 197
766 774 95 491 247
825 890 85 558 281
994 926 92 599 288
991 919 67 584 290
940 884 84 532 282
826 747 93 463 244
661 601 73 360 184
361 375 51 244 123
139 192 35 128 62
49 43 18 38 19
25 19 12 16 8
0 7 0 6 6
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
7967 7670 900 4825 1987

Orientation: 0 (South)

DI FF USE

Abs Mean Mean Mean

Max Max Min

0 0 0 0

0 0 0 0

0 0 0 0

0 7 0 7
24 19 10 17
85 39 22 38
144 57 34 70
189 76 52 104
251 94 78 139
345 107 90 166
362 113 85 192
374 140 92 208
388 148 67 205
207 143 84 194
146 135 93 172
279 112 73 144
225 85 51 108
122 55 35 71
61 33 18 36
12 19 12 16
0 7 0 6

0 0 0 0

0 0 0 0

0 0 0 0
3215 1389 895 1871

Std
Dev

o O O O

10
20

31
45
64
73
79
85

80
77
70
62
48
35

18

O O O o o

541

Slope:

Abs
Max

o O O o o

25

197
383
553
685
793
872

872
793
669
522
356
177

22

o O o o o

6917

AUG
30
30 Unit: Wh/m2
DI RECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
10 0 2 5
153 0 60 63
332 0 150 139
507 0 239 213
667 5 325 267
776 0 366 297
786 0 392 305
771 0 379 303
741 0 338 289
612 0 291 251
489 0 217 192
290 0 136 129
137 0 57 59
10 0 2 5
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6280 5 2954 2077



Tab 4.1

Years:

True

Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-130 Month: AUG
GLOBAL

Abs Mean Mean Mean Std
Max Max Min Dev
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 1 0 6 5

25 14 9 15 9
36 29 20 34 18
187 168 31 111 51
401 386 47 238 125
613 602 71 369 199
763 777 88 489 256
832 905 78 561 294
1004 964 84 604 303
1001 963 61 589 305
946 904 77 533 294
820 750 85 460 251
642 595 67 351 185
333 343 47 229 117
116 148 32 110 50
38 29 16 33 16
23 15 11 14 8

0 1 0 5 5

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
7778 7593 825 4733 2016

Orientation: 0 (South)

DI FF USE
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 1 0 6
22 14 9 15
78 29 20 34
129 46 31 63
173 63 47 95
235 69 71 130
325 83 83 157
334 94 78 182
349 114 84 198
366 122 61 195
189 122 77 184
134 116 85 162
258 92 67 134
206 74 47 100
112 50 32 64
55 29 16 33
11 15 11 14
0 1 0 5
0 0 0 0
0 0 0 0
0 0 0 0
2976 1134 819 1755

Std
Dev

© o1 O O o

18

28
41
59
68
74
80

76
72
66
57
44
32

16

S O o o

502

Slope:

Abs

O O o o o o

142
352
563
731
835
924

905
835
731
546
323
104

OO O O O o o

6991

45 Unit:
DIRE C T
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
123 0 47
323 0 142
532 0 239
694 5 332
811 0 378
849 0 406
841 0 393
782 0 349
633 0 298
503 0 217
269 0 129
98 0 45
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
6458 5 2977

AUG
45

*/h/m2

Std
Dev

O O O o o o

50
131
213
272
307
316

314
298
256
192
120

47

O O O ©o o o

2088



Tab 4.1

Years:

True

Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Hourly values of solar radiation on inclined surfaces for

1971 80 Month: AUG
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 1 0 5
8 12 8 13
18 26 18 30
128 115 27 87
347 323 42 209
579 558 62 338
756 737 78 458
894 866 68 530
973 947 74 573
954 905 54 558
880 863 68 503
756 721 75 430
563 544 59 322
343 307 41 202
129 107 28 86
26 27 14 29
8 13 10 13
0 1 0 5
0 0 0 0
0 0 0 0
0 0 0 0
7361 7071

Std
Dev

o 00O O o

16

36
109
186
247
286
296

298
286
241
173
103

36

14

o O O o1

725 4375 1906

Orientation: 0 (South)

DI FF USE
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 1 0 5
10 12 8 13
29 26 18 30
78 43 27 54
147 63 42 84
212 66 62 116
235 80 73 142
262 92 68 165
203 107 74 180
155 106 54 177
163 99 68 167
228 95 75 146
318 73 59 120
282 61 41 88
184 47 28 55
105 27 14 29
29 13 10 13
0 1 0 5
0 0 0 0
0 0 0 0
0 0 0 0
2639 1009 720 1573

Std
Dev

©w U1 O O O

16

24
36
53
61
66
72

68
65
59
50
38
27

14

O O o o~

446

Slope:

Abs
Max

O O O o o o

96
332
532
712
864
921

901
824
651
473
267

74

O O O O o o

6647

Tab 4.1

AUG
60
Stockholm.

60 Unit: Wh/m2

DIRE C T
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
73 0 32 34
260 0 125 115
492 0 222 198
657 5 317 260
774 0 365 295
840 0 393 305
799 0 381 303
764 0 337 287
626 0 284 244
471 0 202 179
246 0 114 106
60 0 31 32
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6061 5 2802 1963



Tab 4.1

AUG
75
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: AUG Orientation: 0 (South) Slope: 75 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 1 0 4 4 0 1 0 4 4 0 0 0 0 0
04-05 2 10 7 11 7 8 10 7 11 7 0 0 0 0 0
05-06 16 21 15 25 13 25 21 15 25 13 0 0 0 0 0
06-07 89 66 23 59 21 65 33 23 44 20 57 33 0 15 16
07-08 317 257 35 168 86 121 50 35 70 30 278 207 0 99 91
08-09 525 477 52 288 160 178 54 52 98 44 470 422 0 191 170
09-10 693 650 66 400 219 200 68 62 121 52 642 581 5 280 230
10-11 842 774 57 468 258 223 80 57 142 57 787 694 0 326 264
11-12 899 849 62 509 268 176 93 62 155 62 842 755 0 353 274
12-13 879 811 45 495 270 134 94 45 153 59 823 717 0 342 273
13-14 804 770 57 444 257 141 86 57 143 56 750 684 0 301 257
14-15 638 631 63 376 214 193 84 63 125 50 588 547 0 251 215
15-16 463 463 49 275 149 267 64 49 101 42 418 399 0 174 154
16-17 256 242 34 164 82 234 52 34 73 32 223 189 0 91 85
17-18 65 64 24 59 22 150 38 24 45 22 44 27 0 15 16
18-19 11 22 12 24 12 88 22 12 24 12 0 0 0 0 0
19-20 2 10 8 11 6 25 10 8 11 6 0 0 0 0 0
20-21 0 1 0 4 4 0 1 0 4 4 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 6501 6117 609 3771 1662 2229 861 605 1334 377 5921 5255 4 2436 1707



Tab 4.1

Years:

True
Sol ar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

AUG
90

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: AUG Orientation: 0 (South) Slope: 90 Unit: Wh/m2

GLOBAL DI FF USE DIRE CT

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 4 3 0 0 0 4 3 0 0 0 0 0
2 6 6 9 5 7 6 6 9 5 0 0 0 0 0
13 16 12 20 11 20 16 12 20 11 0 0 0 0 0
36 31 18 35 15 52 28 18 34 16 13 3 0 1 3
235 174 28 120 58 93 42 28 54 23 204 132 0 66 62
420 376 42 223 123 140 47 42 77 35 376 329 0 146 131
570 532 53 320 176 158 57 49 96 41 529 475 4 223 184
701 646 46 378 210 177 66 46 114 45 656 580 0 265 215
752 703 49 414 221 141 64 49 125 50 706 639 0 289 225
736 656 36 403 222 108 69 36 123 47 690 587 0 280 223
670 610 45 360 210 112 67 45 115 45 625 543 0 245 209
525 506 50 300 171 153 65 50 99 40 484 440 0 201 172
371 354 39 213 115 209 51 39 80 33 334 303 0 133 119
190 167 27 118 56 182 38 27 56 24 164 129 0 62 59
26 27 19 36 17 117 24 19 34 17 10 3 0 1 4
9 16 9 19 9 70 16 9 19 9 0 0 0 0 0
2 7 7 8 4 20 7 7 8 4 0 0 0 0 0
0 0 0 3 3 0 0 0 3 3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5255 4827 484 2972 1306 1758 664 480 1058 298 4792 4163 3 1914 1344



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

SEP
0

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: SEP Orientation: 0 (South) Slope: 0 Unit: Wh/m2

GLOBAL DI FF USE DIRECT

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 14 0 0 0 0 14 0 0 0 0 0 0
48 19 12 16 10 13 16 12 14 8 37 3 0 2 6
181 102 21 49 37 63 40 21 32 19 147 62 0 17 30
297 220 41 122 75 164 56 41 66 31 240 165 0 57 72
405 369 54 200 112 144 59 54 99 51 337 310 0 101 118
492 482 66 268 135 227 62 66 132 65 435 420 0 135 149
554 559 78 312 158 253 66 78 152 11 486 492 0 160 176
665 592 68 335 175 316 79 68 157 72 597 513 0 178 186
665 578 74 327 173 290 74 74 160 73 597 504 0 168 184
554 554 73 307 163 265 75 73 146 67 475 479 0 161 167
492 461 54 248 137 253 79 54 129 59 435 382 0 119 135
447 346 51 191 110 303 72 51 100 48 390 274 0 91 104
302 214 46 120 T 164 61 46 67 33 257 153 0 53 64
121 101 26 50 35 114 38 24 34 20 87 63 2 16 27
24 20 13 15 8 26 16 13 13 6 1 4 0 2 5
0 0 0 14 1 0 0 0 14 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5246 4618 675 2539 1183 2594 794 673 1285 438 4520 3824 2 1254 1191
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Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80 Month: SEP Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 14 0 0 0 0 14 0 0
05-06 18 16 12 14 8 13 15 12 13 7 8

06-07 183 106 21 50 38 62 38 21 32 19 150
07-08 341 261 40 138 92 165 57 40 66 31 282
08-09 489 456 53 234 148 142 62 53 101 51 416
09-10 613 609 65 318 185 233 68 65 137 65 550
10-11 698 715 76 373 220 258 76 76 157 71 622
11-12 846 758 67 404 241 329 90 67 164 74 768

12-13 846 745 72 393 239 303 85 72 166 74 768
13-14 696 708 72 369 222 280 87 72 153 69 608
14-15 613 578 53 293 183 263 88 53 134 60 550
15-16 543 427 50 223 142 307 79 50 103 49 482
16-17 348 244 45 135 86 164 63 45 68 33 302

17-18 122 95 26 52 37 112 36 24 34 19 89
18-19 22 16 12 13 6 26 16 12 13 6 0
19-20 0 0 0 13 0 0 0 13 1 0
20-21 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 6377 5733 664 2993 1570 2656 861 661 1326 445 5595

15

D

Mean
Max

~ O O O o o

68
204
393
541
639
668

660
621
490
347
181

59

OO O O o o =

4872

SEP

15

Unit: Wh/m2

I RECT

Mean Mean Std
Min Dev
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 18 32
0 72 20
0 133 155
0 182 199
0 216 237
0 240 251
0 227 247
0 217 224
0 159 180
0 120 136
0 67 80
3 18 29
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
2 1667 1571



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

~ O O o o o

38
104
175
224
268
293

290
268
218
166
97
36

—

o O O o

1971-80 Month: SEP
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 13
10 16 11 13
174 104 19 50
363 283 38 147
541 515 50 256
693 699 61 351
796 827 72 413
970 879 64 451
970 864 69 437
792 817 68 410
693 660 50 321
603 479 48 243
372 263 43 144
116 93 25 51
21 15 12 12
0 0 0 13
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7111 6513 631 3281 1863

Orientation: 0 (South)

Max

o O o o o

59
160
134
230
253
328

303
283
261
300
157
107

24

O O O o o

DI FF USE
Abs Mean Mean Mean
Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 13
16 11 13
37 19 31
56 38 64
64 50 100
71 61 136
80 72 157
96 64 165
91 69 166
92 68 153
91 50 133
81 48 101
62 43 66
35 23 32
15 12 12
0 0 13
0 0 0
0 0 0
0 0 0
0 0 0
886 628 1313

2611

Std
Dev

~N O O ©O o o

18
30
49
63
69
74

73
68
60
48
32
18

[N

o o o o

438

Slope:

Abs

o O O o o o

143
304
467
628
716
887

887
700
628
540
326

84

O O o o o o

6311

SEP
30
30 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
67 0 19 33
227 0 83 102
451 0 156 181
628 0 215 236
747 0 257 281
782 0 286 299
773 0 270 295
726 0 257 267
569 0 188 213
398 0 142 160
201 0 79 91
58 3 19 30
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5627 2 1968 1848



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80

True
Solar
Time

00--01
01--02
02--03
03--04
04--05
05--06

06--07
07--08
08--09
09--10
10--11
11--12

12--13
13--14
14--15
15--16
16--17
17--18

18-19
19--20
20--21
21-22
22-23
23-24

Daily

Std
Dev

o O O o O o

35
110
190
248
298
325

321
295
239
180
101

34

O O O O O o

Month: SEP
GLOBIilL
Abs ['lean Mean ["lean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 12
9 11 10 12
154 87 18 46
361 297 35 148
558 538 46 263
727 740 56 364
840 885 66 430
1029 941 58 471
1029 946 63 455
836 867 62 428
727 704 46 331
623 516 44 249
372 261 39 145
103 83 24 48
19 12 11 11
0 0 0 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
7386 6886 577 3384 2033

Orientation: 0 (South)

Max

o O O O o

54
149
123
217
238
313

290
273
249
281
145

97

22

O O o o o

DI FF USE

Abs Mean Mean Mean
Max Min

0 0 0

0 0 0

0 0 0

0 0 0

0 0 12

11 10 12

32 18 28

50 35 60

63 46 94

72 56 129

81 66 149

99 58 158

94 63 160

87 62 147

82 46 127

73 44 96

58 39 62

32 21 30

12 11 11

0 0 12

0 0 0

0 0 0

0 0 0

0 0 0

843 574 1249

2463

Std
Dev

o O O O o o

16
28
46
60
65
71

69
65
57
46
30
17

O O O O O O

416

Slope:

Abs
Max

o O O o o o

125
306
486
663
761
946

946
744
663
562
328

74

o O O o o o

6605

45

D

Mean
Max

o O O o o o

55
248
476
668
803
842

852
780
622
443
204

51

O O O O o o

6042

SEP

45

Unit: Wh/m2

I RECT

Mean Mean
Min

O O O o o o
o O O O o o

18
88
169
235
280
313

O O O o o o

295
281
205
153
83
19

w O O o O o

O O O o ©o o
o O O o O o

Std
Dev

o O O O o

21

31
107
195
257
307
326

322
291
231
172
96
29

21

2 2135 2003



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80 Month: SEP Orientation: 0 (South) Slope:
True GLOBAL DI FF USE
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs
Max Max Min Dev Max Max Min Dev Max
00-01 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 11 0 0 0 0 11 0 0
05-06 9 8 9 10 6 10 8 9 10 6 0
06-07 47 75 16 41 31 a7 25 16 25 14 100

07-08 208 299 31 141 108 133 39 31 54 25 287
08-09 571 540 40 255 193 108 52 40 85 42 472
09-10 764 747 49 356 254 197 63 49 118 54 653
10-11 921 877 58 421 306 215 80 58 137 59 754
11-12 959 945 51 464 333 286 97 51 146 66 940

12-13 1009 948 55 447 330 265 96 55 147 64 940
13-14 942 865 55 420 302 252 83 55 135 60 737
14-15 796 704 41 323 243 227 80 41 116 52 653
15-16 584 495 38 241 182 252 68 38 87 42 546
16-17 339 249 34 138 100 129 57 34 56 27 308

17-18 123 69 21 43 30 84 30 18 26 15 59
18-19 9 9 9 10 4 20 9 9 10 4 0
19-20 0 0 0 10 0 0 0 0 10 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0

Daily 7280 6830 507 3295 2065 2222 787 505 1138 379 6448

Tal

Stockholm.

60 Unit:
OIRECT
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
50 0 16
259 0 87
488 0 170
684 0 238
796 0 285
849 0 318
852 0 300
783 0 285
625 0 207
427 0 154
192 0 82
38 3 17
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
6043 2 2157

b 4.1
SEP
60

Wh/m2

Std
Dev

O O O o o o

27
106
196
261
312
332

327
295
234
174
95
26

o O O o o o

2023



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Month: SEP

GLOBAL

Abs Mean Mean Mean

Max

o O O O O o

39
183
523
708
859
895

942
878
738
535
302

96

o O o o o

Max

~ © o O o o

56
264
491
699
842
901

906
821
673
467
234

48

o O O o o

6711 6415

Min

o o O o o o

13
26
34
41
49
43

46
46
34
32
29
18

O O O o O ™

© © O o o o

34
126
233
327
389
429

413
388
296
220
123

36

o O O O ©o ©

Std
Dev

oo O O O o o

25
100
182
243
293
319

316
288
231
171
92
25

o O O O o &

426 3018 1955

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

o O O O o O

38
112
91
169
184
248

230
220
196
215
108

69

16

o O o o o

1904

D
Max Min
0 0
0 0
0 0
0 0
0 0
7 8
21 13
35 26
50 34
58 41
69 49
83 43
80 46
74 46
67 34
56 32
40 29
19 15
7 8
0 0
0 0
0 0
0 0
0 0
666 423

© © o O o o

21
46
73
102
119
128

128
118
101
75
48
22

O O O O © o

986

Std
Dev

o O O O o o

12
22
36
47
52
58

56
53
46
36
23
12

O O O o O »

330

Slope:

Abs

O O O o O o

46
233
425
666
809
879

879
809
666
479
177

O O o o o o

6069

Tab 4.1

SEP
75
Stockholm.
75 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
36 0 13 22
228 0 80 97
441 0 159 184
641 0 225 247
773 0 270 296
818 0 301 315
826 0 285 311
748 0 270 280
606 0 196 221
410 0 145 163
194 0 76 87
28 2 14 22
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5748 2 2032 1907



Tab 4.1

SEP

90
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: SEP Orientation: 0 (South) Slope: 90 Unit:  Wh/m2
True GLOBAL DI FF USE DIRE CT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 7 0 0 0 0 7 0 0 0 0 0 0
05-06 0 5 6 7 0 7 5 6 7 4 0 0 0 0 0
06-07 59 38 10 26 4 29 16 10 16 9 4 22 0 9 16
07-08 239 218 20 104 18 88 30 20 37 17 214 188 0 67 83
08-09 435 421 27 198 84 72 45 27 60 29 387 376 0 138 159
09-10 657 600 33 280 158 136 51 33 84 38 604 548 0 197 216
10-11 799 730 39 334 214 149 59 39 98 42 732 671 0 236 259
11-12 865 790 34 370 259 202 74 34 105 48 795 716 0 264 276
12-13 865 799 37 355 282 188 72 37 105 46 795 727 0 250 273
13-14 799 728 37 333 279 179 65 37 97 44 732 663 0 237 245
14-15 657 595 27 253 254 158 55 27 82 38 604 540 0 171 194
15-16 474 419 26 187 202 172 45 26 61 29 436 374 0 125 142
16-17 188 209 23 103 149 86 31 23 38 18 163 178 0 64 74
17-18 6 44 14 271 78 53 15 12 17 10 0 29 2 10 17
18-19 0 6 6 6 19 13 6 6 6 3 0 0 0 0 0
19-20 0 0 0 7 3 0 0 0 7 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 6042 5600 338 2573 0 1532 570 336 805 270 5505 5030 1 1768 1664



Tab 4.1

oCT
0
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: OCT Orientation: 0 (South) Slope: 0 Unit: Wh/m2
True GLOBAL DIFFUSE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev  Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 25 18 71U 6 0 16 71 6 0 2 0 0 2
07-08 109 84 16 32 29 12 32 16 22 13 74 51 0 10 21
08-09 254 202 17 79 63 86 64 17 45 26 191 138 0 34 5
09-10 363 287 26 133 93 160 82 26 70 37 292 205 0 63 90
10-11 447 370 33 178 114 258 68 33 89 45 342 302 0 89 113
11-12 496 411 35 201 121 235 70 35 101 49 367 341 0 101 125
12-13 484 400 33 196 116 329 92 33 101 51 367 308 0 95 118
13-14 423 349 34 172 108 258 92 34 92 47 342 257 0 80 105
14-15 200 299 23 133 87 197 66 23 74 38 279 233 0 59 82
15-16 145 209 21 79 57 135 54 21 48 29 206 155 0 31 48
16-17 36 92 16 31 25 37 40 16 23 15 105 52 0 8 18
17-18 12 17 7 11 6 0 14 7 10 5 7 3 0 1 4
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 3083 2737 267 1233 726 1706 689 267 665 281 2571 2047 0 569 673



Tab 4.1

OoCT

15
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: OCT Orientation: 0 (South) Slope: 15 Unit: Wh/m2
True GLOBAL DI FF USE DIRE C T
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 16 20 7 12 7 0 13 7 10 6 0 6 0 1 5
07-08 155 106 16 43 44 12 34 16 23 14 126 73 0 20 37
08-09 338 236 16 107 100 85 67 16 47 27 298 169 0 60 93
09-10 484 366 25 178 148 157 87 25 73 39 443 280 0 105 145
10-11 554 513 32 237 181 271 81 32 94 47 513 432 0 143 179
11-12 589 585 35 267 196 250 69 35 106 51 547 515 0 161 198
12-13 589 592 32 259 187 336 69 32 106 53 547 523 0 153 188
13-14 554 534 34 226 172 254 75 34 97 49 513 459 0 129 170
14-15 464 435 23 176 139 194 63 23 77 40 423 372 0 99 134
15-16 352 297 20 106 91 133 47 20 50 30 322 250 0 57 83
16-17 198 126 15 40 39 36 36 15 23 16 179 90 0 18 34
17-18 27 17 7 12 9 0 9 7 9 5 18 8 0 3 8
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 4321 3827 262 1636 1146 1726 649 262 695 295 3929 3177 0 941 1094



Tab 4.1

Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

1971-80 Month: OCT
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
15 23 7 12
199 140 15 51
427 320 16 128
608 488 24 213
693 657 31 283
736 736 33 317
736 736 31 308
693 675 32 268
583 546 22 210
447 362 19 128
261 129 15 48
37 29 7 13
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5436 4841

Std
Dev

O O o O o o

58
132
196
239
259

248
228
184
121
52
13

O O O o o o

249 1948 1510

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

O O O ©o o o

11
80
149
274
254

331
241
184
126

35

O O O o o o

1684

D
Max Min
0 0
0 0
0 0
0 0
0 0
0 0
13 7
26 15
46 16
66 24
70 31
64 33
64 31
62 32
55 22
44 19
27 15
9 7
0 0
0 0
0 0
0 0
0 0
0 0
546 249

O O O o o o

10
22
47
74
95
107

108
97
78
50
22

o O O o o o

699

Std
Dev

o O O O o o

14
27
39
48
52

54
50
41
31
15

o O o o O o

301

Slope:

Abs

o O O o o o

170
385
564
648
690

690
648
539
416
241

28

O O O o o o

5020

30

D

Mean
Max

O O O O o o

10
114
274
422
588
672

672
613
490
318
102

20

O O O o O o

4295

OoCT

30

Unit: Wh/m2

I RECT

Mean Mean Std
Min Dev
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 2 8
0 29 52
0 82 124
0 139 191
0 188 234
0 210 258
0 200 246
0 170 223
0 132 177
0 78 114
0 26 48
0 4 12
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1249 1446



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Std
Dev

O O o o o o

11
69
157
231
281
306

293
269
218
145
63
16

O O o O o o

Month: OCT
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
14 24 6 11
230 151 14 57
488 390 14 143
692 607 22 235
786 763 28 312
833 851 30 349
833 847 28 339
786 775 29 294
663 626 20 232
513 406 18 142
306 155 13 53
45 41 6 13
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6189 5636 228 2147 1777

Orientation: 0 (South)

D

I F F USE

Abs Mean Mean Mean

Max

O O o o o o

10
73
137
266
248

313
220
168
115

32

O O o o o o

1582

Max

o O O ©o o o

11
19
36
54
63
65

67
61
54
43
22

O O o O o o

503

Min

o O O o o o

14
14
22
28
30

28
29
20
18
13

o O o o o o

228

o o o O o o

21
45
71
92
104

105
94
75
48
21

O o O o o o

675

Std
Dev

O O O o o o

13
27
39
48
51

53
50
40
30
15

o O O o o o

296

Slope:

Abs
Max

o o o O o o

202
446
647
740
786

786
740
618
481
286

36

O O O o o o

5768

Tab 4.1

OCT
45
Stockholm.
45 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
13 0 2 11
132 0 36 63
354 0 98 148
553 0 164 224
699 0 220 273
786 0 245 301
780 0 234 288
714 0 199 261
572 0 157 209
363 0 94 137
134 0 32 59
34 0 5 15
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5133 0 1472 1702



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Std
Dev

o O O O o o

12
76
171
251
304
331

317
292
237
159
70
18

o O O o o o

Month: OCT
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
12 25 5 11
247 168 12 59
517 424 13 149
729 653 19 244
826 816 25 323
875 909 26 361
875 904 25 349
826 829 26 303
698 673 17 240
544 441 16 148
330 171 12 56
49 46 5 13
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6529 6059 200 2221 1927

Orientation: 0 (South)

I FF USE

Abs Mean Mean Mean

Max

o O o o o o

o

65
120
248
233

285
194
148
101

28

o O O O O o

1429

D
Max Min
0 0
0 0
0 0
0 0
0 0
0 0
10 5
18 12
35 13
53 19
62 25
65 26
66 25
60 26
53 17
42 16
20 12
6 5
0 0
0 0
0 0
0 0
0 0
0 0
491 200

O O o o o o

19
41
66
86
97

98
88
70
44
19

o O o o o o

626

Std
Dev

O O o o o o

13
25
37
46
49

51
48
38
28
13

O O o O o o

280

Slope:

Abs

O O o o o o

220
477
685
781
829

829
781
655
514
312

41

O O O o o o

6123

Tab 4.1

OoCT
60
Stockholm.
60 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
15 0 3 13
150 0 40 70
389 0 107 162
600 0 178 242
753 0 236 294
844 0 263 323
838 0 252 310
769 0 215 282
620 0 170 227
399 0 104 151
150 0 36 66
40 0 6 17
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5568 0 1595 1844



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

OoCT
75

Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: OCT Orientation: 0 (South) Slope: 75 Unit: Wh/m2

GLOBAL DI FF USE DIRECT

Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 24 4 10 13 0 8 4 7 4 0 16 0 3 14
255 159 10 58 78 8 16 10 16 11 244 143 0 42 72
475 401 11 146 174 54 34 11 36 23 438 367 0 110 165
729 626 16 238 253 101 52 16 58 34 677 574 0 179 244
908 792 21 314 306 221 63 21 77 42 839 729 0 237 294
983 901 22 350 333 208 65 22 86 45 913 836 0 264 323
983 892 21 339 320 248 63 21 87 47 913 829 0 252 311
928 829 22 294 295 162 58 22 78 44 873 771 0 216 284
729 657 15 234 240 124 55 15 62 35 677 601 0 172 229
389 407 13 145 163 85 36 13 39 26 342 372 0 107 154
255 161 10 55 72 23 18 10 17 12 244 143 0 38 69
0 38 4 12 19 0 6 4 6 3 0 32 0 6 18
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6633 5886 168 2164 1947 1234 472 168 555 254 6157 5413 0 1609 1861



Tab 4.1 Hourly values of solar radiation on inclined surfaces for

Years: 1971-80

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Abs

o O O o o o

256
459
694
857
925

925
877
694
374
256

OO O O o o o

6316

Std
Dev

O O O O o o

13
75
165
239
287
313

301
277
227
156
70
18

O O O o o o

Month: OCT
GLOBAL
Mean Mean Mean

Max Min
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
10 4 8
166 54
374 135
599 13 218
735 16 286
836 18 319
836 16 309
773 17 268
612 12 214
385 10 134
156 8 51
a7 4 11
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
5528 133 1979 1834

Orientation: 0 (South)

| F F USE

Abs Mean Mean Mean

Max

O O O o o o

50
57
82
129
177

168
121
137
61
18

O O O o o o

1013

D
Max Min
0 0
0 0
0 0
0 0
0 0
0 0
7 4
13
29
44 13
54 16
57 18
55 16
51 17
48 12
30 10
13
4 4
0 0
0 0
0 0
0 0
0 0
0 0
406 133

O O O o o o

14
30
49
65
73

73
65
52
32
14

©O O O o o o

466

Std
Dev

o O O o o o

10
20
29
37
39

41
38
30
22
10

O O O o o o

219

Slope:

Abs
Max

O O O o o o

123
447
645
852
920

920
852
645
525

O O O o o o

5930

Tab 4.1

OCT
90
Stockholm.
20 Unit: Wh/m2
DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3 0 3 14
153 0 41 70
345 0 105 157
555 0 169 229
681 0 222 275
779 0 246 302
781 0 236 291
722 0 202 266
564 0 162 216
355 0 102 148
143 0 37 67
43 0 6 18
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5122 0 1513 1752



Tab 4.1

NOV
0
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: NOV Orientation: 0 (South) Slope: 0 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 2 2 0 7 6 2 2 0 7 6 1 0 0 0 1
08-09 73 35 13 17 13 36 20 13 13 7 52 15 0 10
09-10 169 100 13 47 34 85 46 13 30 17 126 54 0 17 29
10-11 254 176 18 79 56 121 66 18 47 26 223 110 0 32 51
11-12 290 216 19 96 68 133 65 19 55 31 259 151 0 41 63
12-13 290 208 24 93 66 133 69 24 56 30 249 139 0 37 62
13-14 242 163 17 74 54 121 56 17 46 25 213 107 0 27 47
14-15 181 91 14 45 33 85 45 14 32 18 150 45 0 13 26
15-16 85 29 9 17 13 36 20 9 15 9 34 9 0
16-17 4 2 0 7 6 2 2 0 7 6 1 0 0 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 1590 1021 126 456 310 754 390 126 286 138 1308 631 0 170 262



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

NOV
15
Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: NOV Orientation: 0 (South) Slope: 15 Unit: Wh/m2
GLOBAL DI FF USE DIRE CT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 10 0 8 6 0 7 0 12 3 0 1 5
182 79 13 30 38 25 16 13 14 159 64 0 16 36
309 222 12 78 80 61 36 12 32 18 273 186 0 46 75
474 341 18 122 118 9% 50 18 49 28 437 291 0 73 113
527 373 19 147 138 157 51 19 59 33 489 323 0 89 132
520 379 24 138 133 188 53 24 59 31 471 326 0 80 129
466 314 16 111 111 138 47 16 49 26 417 268 0 62 104
362 208 14 68 73 1 37 14 33 19 325 170 0 35 68
139 64 24 30 25 21 15 9 104 43 0 9 26
12 10 12 3 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3002 2001 124 700 640 760 324 124 300 146 2698 1676 0 400 594



Tab 4.1

NOV

30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: NOV Orientation: 0 (South) Slope: 30 Unit: Wh/m2
True GLOBAL DI FF USE DIERECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 22 12 0 9 9 0 7 0 6 6 22 0 3
08-09 280 106 12 41 62 23 14 12 14 8 254 92 0 27 59
09-10 442 310 12 105 123 58 33 12 32 18 402 277 0 73 118
10-11 662 482 17 159 175 91 46 17 50 29 621 436 0 109 168
11-12 728 537 19 190 201 149 53 19 60 34 686 485 0 130 194
12-13 715 537 22 176 195 200 61 22 59 32 660 476 0 117 188
13-14 647 439 15 143 163 148 58 15 50 28 593 382 0 93 154
14-15 519 328 13 88 112 75 38 13 33 20 479 291 0 55 106
15-16 204 87 8 30 47 23 18 8 15 9 166 69 0 15 43
16-17 22 12 0 7 6 0 7 0 7 5 22 5 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 4241 2851 118 906 943 769 333 118 303 151 3905 2518 0 604 887
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Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Daily

Tab 4.1

NOV
45
Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: NOV Orientation: 0 (South) Slope: 45 Unit: Wh/m2
GLOBAL DI FF USE DIRECT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 14 12 30 8 0 3 13
359 137 11 49 82 21 14 1 13 7 333 122 0 36 79
545 390 11 125 159 53 34 11 3 18 503 356 0 94 153
806 594 15 187 221 84 48 15 49 29 763 546 0 138 212
881 657 16 222 252 137 5 16 59 35 837 602 0 163 242
863 655 21 204 244 205 64 21 58 32 804 591 0 146 235
786 538 14 166 205 152 61 14 48 28 728 478 0 117 194
641 411 12 103 143 75 39 12 32 20 599 372 0 71 137
256 109 34 61 21 18 14 9 218 91 0 20 57
30 14 0 6 0 6 5 30 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5198 3519 108 1060 1186 747 346 108 294 151 4846 3172 0 766 1121



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

NOV
60
Hourly values of solar radiation on inclined surfaces for Stockholm.

1971-80 Month: NOV Orientation: 0 (South] Slope 60 Unit: Wh/m2

GLOBAL DI FF USE DIRECT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 15 0 15 2 5 37 9 0 16
415 159 10 55 97 39 14 10 12 7 389 145 0 43 93
611 444 9 138 184 50 34 9 29 18 570 410 0 110 177
896 667 14 203 252 73 48 14 46 29 852 619 0 157 241
975 734 14 240 286 163 56 14 55 34 930 678 0 185 273
953 730 18 220 276 147 65 18 54 32 894 665 0 166 265
872 602 12 179 234 129 61 12 45 28 814 541 0 134 221
721 467 11 112 166 81 38 11 29 19 679 429 0 82 158
292 124 7 36 72 29 17 7 13 254 107 0 23 68

37 15 7 7 5 37 9 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5808 3955 95 1150 1351 713 343 95 275 147 5456 3611 0 875 1279



Tab 4.1

NOV
75
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: NOV Orientation: 0 (South) Slope: 75 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 41 15 0 17 0 41 10 0 5 17
08-09 443 170 8 57 105 36 13 8 10 7 418 157 0 47 101
09-10 637 468 8 143 197 42 33 8§ 26 17 598 436 0 117 189
10-11 926 696 11 208 266 69 46 11 42 27 884 650 0 166 254
11-12 1003 761 12 243 300 155 54 12 50 32 960 707 0 194 286
12-13 979 756 15 222 290 138 62 15 48 30 923 694 0 174 278
13-14 899 626 10 182 246 122 58 10 41 27 844 568 0 141 233
14-15 752 492 9 114 177 76 36 9 26 18 712 456 0 88 169
15-16 309 131 6 36 78 28 15 6 1 8 273 116 0 26 74
16-17 41 15 0 7 5 0 41 10 0 7
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Daily 6029 4129 79 1172 1424 668 325 79 246 138 5695 3803 0 926 1350



Tab 4.1

Years:

True
50 lar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

NCH
9
Hourly values of solar radiation on inclined surfaces for Stockholm
1971-80 Month: NOV Orientation: 0 (South) Slope: 90 Unit: Wh/m2
GLOBAL DI FF USE DIRE CT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
42 14 0 17 0 3 42 11 0 5 18
441 170 7 56 106 32 1 7 9 6 419 159 0 47 102
621 462 6 139 197 34 30 6 22 15 586 432 0 117 189
893 678 7 199 262 61 42 7 36 25 855 636 0 163 250
963 738 10 232 294 139 49 10 43 29 924 689 0 190 280
940 732 11 211 284 124 5 11 41 27 889 676 0 170 271
867 608 10 173 242 110 52 10 35 24 817 556 0 139 229
733 484 9 110 176 68 33 9 22 16 697 452 0 88 168
306 130 6 3 78 25 13 6 9 7 274 117 0 26 74
42 14 0 5 7 1 0 4 3 42 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5847 4030 64 1123 1401 595 293 64 210 124 5545 3737 0 913 1329



Tab 4.1

DEC
0
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years: 1971-80 Month: DEC Orientation:: 0 (South) Slope:: 0 Unit: liJh/m2

True GLOBAL DI FF USE DIRE CT
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0 0
08-09 13 14 0 12 5 14 14 0 12 5 0 0 0
09-10 27 31 14 18 8 28 19 14 16 6 26 12 0 3 6
10-11 93 81 13 38 24 55 33 13 28 12 86 48 0 11 20
11-12 133 128 13 54 34 83 3 13 36 17 106 93 0 17 30
12-13 133 119 15 54 34 69 36 15 36 16 73 83 0 18 30
13-14 80 79 16 40 23 55 31 6 29 12 46 48 0 1 20
14-15 27 28 13 19 7 28 18 13 16 6 12 1 0 2 5
15-16 13 13 0 12 4 14 13 0 12 4 0 0 0
16-17 0 0 0 0 0 0 0 0
17-18 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dai ly 518 492 83 223 121 346 197 83 162 58 348 294 0 62 99



Tab 4.1

DEC
15
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: DEC Orientation: 0 (South) Slope: 15 Unit: Wh/m2
True GLOBAL DI FF USE DLRECT
Sol ar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0 0 0 0 0 0
08-09 14 13 0 12 5 14 13 0 12 5 0
09-10 186 100 14 32 37 28 20 14 16 6 168 80 0 16 36
10-11 318 200 13 65 72 54 3% 13 29 13 292 165 0 36 68
11-12 344 298 14 89 91 82 40 14 38 18 308 258 0 51 87
12-13 239 287 14 92 93 68 38 14 38 18 212 249 0 54 88
13-14 182 227 15 68 73 54 32 15 30 13 156 195 0 38 69
14-15 95 107 13 33 36 28 16 13 17 6 77 91 0 16 35
15-16 14 13 0 12 4 14 13 0 12 4 0 0
16-17 0 0 0 0 0 0 0 0 0 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dai ly 1391 1244 81 376 359 340 206 81 169 63 1213 1037 0 208 335



Tab 4.1

DEC
30
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: DEC Orientation: 0 (South) Slope: 30 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0 0 0 0 0 0 0 0 0
08-09 13 13 0 1 4 0 13 0 1u 4 0
09-10 318 185 13 45 66 24 20 13 16 7 298 164 0 29 64
10-11 508 352 12 89 118 72 38 12 29 14 477 314 0 60 111
11-12 530 441 13 119 145 87 45 13 39 19 490 396 0 80 139
12-13 367 432 13 124 148 86 43 13 39 19 337 389 0 8 141
13-14 285 339 15 92 119 72 36 15 30 14 255 302 0 62 114
14-15 157 158 12 45 63 24 18 12 16 6 138 140 0 28 62
15-16 13 12 0 u 4 0 12 0 1u 4 0
16-17 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 2191 1930 77 509 581 365 224 77 169 68 1995 1706

o

340 548



Tab 4.1

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

Tab 4.1

DEC
45
Hourly values of solar radiation on inclined surfaces for Stockholm.
1971-80 Month: DEC Orientation: O (South) Slope: 45 Unit: Wh/m2
G L OBAL DIFFUSE DINTECT
Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
12 12 10 4 12 10 4 0 0 0
429 247 12 54 90 2 21 12 15 7 408 225 0 39 88
663 456 11 107 155 7% 40 11 28 15 631 416 0 79 147
681 565 11 142 189 93 48 1 38 20 638 517 0 105 181
471 553 13 149 193 92 46 13 38 20 439 507 0 111 184
369 439 13 111 157 7% 39 13 29 14 337 400 0 82 150
209 211 11 55 87 22 18 1 16 7 188 192 0 39 84
12 1 10 11 10 4 0 0 0
0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2846 2492 71 613 765 380 235 71 164 71 2641 2257 0 449 724
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Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.

Years:

True
Solar
Time

00-01
01-02
02-03
03-04
04-05
05-06

06-07
07-08
08-09
09-10
10-11
11-12

12-13
13-14
14-15
15-16
16-17
17-18

18-19
19-20
20-21
21-22
22-23
23-24

Dai ly

1971-80 Month: DEC
GLOBAL
Abs Mean Mean Mean
Max Max Min
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
11 10 0 9
512 292 10 61
774 530 10 119
786 651 11 157
544 638 11 165
428 510 12 124
247 250 10 61
11 10 9
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3312 2890 62 680

Std
Dev

SO O o o o o

o

109
182
221

225
185
104

o

SO O O O o o

897

Orientation: 0 (South)

I F F USE

Abs Mean Mean Mean

Max

o O O o o o

o

20
77
94

93
77
20

o

SO O o o o o

379

D

Max Min
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0
10 0
22 10
41 10
49 11
47 11
39 12
19 10

10
0
0 0
0 0
0 0
0 0
0 0
0 0
235 62

o O O o o o

o

14
26
35

36
27
14

o

O O O o o o

153

Std
Dev

o ©O O o o o

~N w O o

15
20

20
15

o O w

SO O o o o o

72

Slope:

Abs
Max

o O o o o o

o

491
741
742

511
396
226

o

O O O o o o

3107

Tab 4.1

DEC
60
60 Onit: Wh/m2

DIRECT
Mean Mean Mean Std
Max Min Dev
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0
0 0 0 0
271 0 47 105
490 0 93 173
602 0 122 211
591 0 130 214
471 0 97 177
231 0 47 101

0
0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2655 0 527 851



Tab 4.1

DEC

75
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: DEC Orientation: 0 (South) Slope: 75 Unit: Wh/im2
True GLOBAL DI FF USE DYRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std

Max Max Min Dev Max Max Min Dev Max Max Min Dev

00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0 C
07-08 0 0 0 0 0 0 0 0 0 0 C
08-09 9 0 7 3 0 0 7 3 0 0 C
09-10 560 319 9 64 119 16 21 9 13 7 539 298 0 52 116
10-11 833 569 8 124 197 74 39 8 24 15 801 530 0 100 187
11-12 839 694 9 163 237 91 48 9 32 20 796 646 0 131 226
12-13 580 680 9 171 242 90 45 9 32 2 548 635 0 139 23C
13-14 459 547 10 129 200 74 38 10 24 14 428 509 0 105 191
14-15 269 272 8 64 115 16 18 8 13 7 249 254 0 51 111
15-16 9 0 3 0 8 3 0 0 C
16-17 0 0 0 0 0 0 0 0 ¢
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢

Daily 3557 3097 52 706 968 361 225 52 137 70 3361 2871 0 569 92C



Tab 4.1

OEC
90
Tab 4.1 Hourly values of solar radiation on inclined surfaces for Stockholm.
Years: 1971-80 Month: DEC Orientation: 0 (South) Slope: 90 Unit: Wh/m2
True GLOBAL DI FF USE DIRECT
Solar
Time Abs Mean Mean Mean Std Abs Mean Mean Mean Std Abs Mean Mean Mean Std
Max Max Min Dev Max Max Min Dev Max Max Min Dev
00-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03-04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06-07 0 0 0 0 0 0 0 0 0 0 0 0 0
07-08 0 0 0 0 0 0
08-09 7 0 2 0 2 0
09-10 571 324 7 63 122 13 19 7 11 7 551 304 0 53 118
10-11 835 570 6 121 198 68 36 6 20 14 806 534 0 101 189
11-12 835 690 6 158 237 84 44 6 27 19 796 646 0 131 226
12-13 577 677 8 167 242 82 42 8 28 19 548 635 0 139 230
13-14 459 548 8 126 202 68 35 8§ 21 14 431 513 0 105 193
14-15 273 276 7 63 117 13 16 71U 7 254 260 0 53 114
15-16 7 7 0 7 0 2 0
16-17 0 0 0 0 0 0 0
17-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daily 3564 3097 41 690 974 327 205 41 117 66 3386 2892 0 573 926



5 NAGRA EXEMPEL

Genom att plotta materialet kan battre oOverskadlighet
erhallas. | foljande figurer ges exempel pa detta. De
flesta ar sjalvforklarande och lamnas utan kommentarer.

Globalstralning pa ytor av olika orientering och
lutning erhalls latt, figur 5.1 - 5.2. Dessa kurvor
ar emellertid generella och vid tillampning bdr den
reflekteradekomponenten adderas, figur 5.3.

Vanligen ar endast medelvdrden tillgangliga. Det kan
emellertid vara olampligt att utgd fran dessa vid
berakningar. Tim- och dygnsvarden av globalstralning
ar ofta kraftigt snedfordelade. Nagot forenklat kan
man saga att det antingen ar klart eller si ar det
mulet. Det vill s&ga att max och min varden dominerar,
vilket medfor att medelvdrdet inte &r 'representativt"

Nagra enkla modeller for att berakna solstralningen pa
lutande ytor bygger pa kvoten mellan globalstralningen
pd den lutande ytan och den horisontella ytan. Denna
kvot exemplifieras i1 figurerna 5.1 - 5.4. Mycket

tyder pa att denna kvot, for en speciell ort, ar
tamligen konstant under sommarhalvaret. Daremot

ar variationen under vinterhalvaret betydande och da
kravs ytterligare nagon parameter for att erhalla bra
varden, Ffigur 5.4.



Figur 5.1 Solstralning mot vertikala ytor av olika
orientering relaterade till solstralning mot en
horisontell yta. Manadsmedelvarden for Stockholm
1971-1980, exklusive den reflekterade komponenten.

Solar radiation on vertical iur™acei o dIfifie.fient
orientation related to the i1olar radiation on a
horizontal iar”ace. Mean monthly valuer In Stockholm
1971-1980. The reflected component li> not Included.
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Figur 5.2 Globalstralning pa sydvanda ytor med olika
lutning relaterade till globalstralningen pa en
horisontell yta. Manadsmedelvarden for Stockholm
1971-1980, exklusive den reflekterade komponenten.

Global Radiation on varloui Inclined iur”acei oriented
towardi iouth related to the. global radiation on a
horizontal Aur”ace. Mean monthly valuei In Stockholm
1971-1980. The reflected component Ii not Included.
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Figur 5.3 Globalstralning pa en vertikal sydvand yta

relaterad till globalstralningen pa en horisontell yta.

Manadsmedelvarden for Stockholm 1971-1980. Den dvre
stapeln visar bidraget fran den reflekterade
komponentenmed de angivna albedovardena

Global na.dla.tlon on a vzntlcal iuH"azz oHlzntzd
towaxdi iouth Hzlatzd to tiiz global Hadlatlon on a
horizontal +1ihfaa.cz Lowzr ban without rzR3lzctzd
zomponznt. ilppzr bau Inzludzi thz xzilzztzd zomponznt
with thz glvzn albzdo valuz-i.
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Figur 5.4 Globalstralning pad en sydvand 60° lutande

yta relaterad till globalstralning pa en horisontell

yta. Manadsvarden for Stockholm 1971-1980 (1971 = 1,
1972=2 ,...,1980=0) . Exklusive reflekterad komponent.

Global, radiation on a 60° Inclined Aurface oA.le.nted
touiardA Aouth related to the global radiation on a
horizontal Aurfaace.Monthhj valuer faor Stockholm
1971-1980. The reflected component la not Included.
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Figur 5.5 Solstralning mot en sydvand lutande yta
for manaden maj i Stockholm 1971-1980.
Globalstralningen ar uppdelad i komponenter for
ett genomsnittligt maximum dygn. Den reflekterade
komponenten ar dock ej inkluderad. Aven ett genom-
snittligt minimidygn presenteras. Enhet: Whm-2.

Average dally value o maximum solar radiation on an
Inclined surface orientated towards south ~or the
month oi[ May I Stockholm 1971-1980. The maximum global
radiation Is divided Into components. Remark that the
reflected component Is not Included. Unit: Whm~
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Figur 5.6 Globalstralning mot ytor med olika orientering
och lutning. Dygnsmedelvarden fér manaden maj,
Stockholm 1971-1980. FOr en sydvdnd yta anges aven
maximum, minimum och standardavvikelsen. Den
reflekterade komponenten ar ej inkluderad. Enheten
ar Whm-2.

Global radiation on 6uA”ace6 with dirffieAent
oAlentatlon and Incllnatlon Mean dally value-6
month 0(5 May In Stockholm 1971-1980.
G6uA™aee aAe the maximum, minimum and 6tandaAd
devlatlon plotted. The Aefalected component 16
Included. Unit: Whm-~2,

Foa the 6outh

not
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Figut 5.7 Direkt solstralning pad en sydvand 60°
lutande yta. Timmedelvarden under aret for Stockholm
1971-1980. Till hoger i figuren ges aven dygns-
vardet. Enheten ar Whm-22.

VIhzzt kaSL&n nadlatlon on a 600 Inzllnzd iun.fia.zz
on.Zznta.tzd touiandi i.outk. Unit:
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Figur 5.8 Globalstralning pa en sydvand lutande yta
Timmedelvarden for maj manad och for Stockholm 1971-
1980. Den reflekterade komponenten ar inte inklu-
derad. Till hdger ges dygnsvardet for var 15:e grads
lutning och den reflekterade komponenten om albedot
ar 0.2. Enheten &ar Whm-2.

GZobaz Kadtatton on an tnattmd ofiZzZntatdd
towafidi fouth. Mmdan hoanly va.Zu.dA (jot thd month o
May tn StockkoZm J9V -19S0O. Untt: Whm~Z. Ré&masik that

the. H.dfaZzdctdd compondnt ti not ZncZuddd.
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— 5500

Orientering

Globalstralning pa olika orienterade och

Dygnsmedelvarden for maj manad i
Exklusive reflekterad komponent.

Figur 5.9
lutande ytor.
Stockholm 1971-1980.
Enhet Whm~2.

Global Kadlatlon on éuK(,acei with dltffiekent oKlentatlon
and Incllnatlon. Mean dally valuei £0K the month o0&
May In Stockholm 1971-1980. The Ke~lected component

Ii not Included. Unit: Whm~2.
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Figur 5.10 Globalstralning pa en lutande yta orienterad
mot SW. Dygnsmedelvarden for Stockholm 1971-1980.
Exklusive den reflekterade komponenten. Enhet: Whm

Global nadlatlon on an Inclined AuARace. onlnntnd
towandi SW. Mtan dally valan* hon. Stockholm 1971-
19&0. The. ne.hle.ctnd component li not Included.
Unit: Whm~?.
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