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EIZArQrH

To Keipevo TTOU aKOAOUBEi TTEPIEXEI TTIPOTOAKEG, TPOTTOTTOINCEIG KAl DIEUKPIVIOEIG ETTI TNG TEXVIKAG
odnyiag Tou TexvikoU EmmpeAnTtnpiou EAAGSag 20701-3/2010 «KAIMATIKA AEAOMENA EAAHNIKQN
MEPIOXQND».

O1 TpooBnkeg kal dieukpIvioelg yivovTal 6edopévng ThG €KO0ONG TV BIEUKPIVIOTIKWY EYKUKAIWY TOU
YMN.E.K.A. 1603/4-10-2010 ka1 2279/22-12-10, TwV TTOPATNPHOEWY KAl EPWTNUATWY TTOU TTPOEKUWAV
ammo TNV PéXPI onuepa e@appoyn Tou Kavoviopou Evepyeiakng Amodoong Twv Kripiwv, 1600 6oov
agopd Tn dIadIKaoia EVEPYEIAKWY ETTIBEWPATEWY KTNpiwv, 600 KAl KATA TNV €KTTévNON - UTTOROAN
MEAETWV eVEPYEIOKAS aTTOdooNG KTNPiwV, aAAd Kal TTpoKEINEVOoU va diEuKoAuvBouv / kaBodnynBouv ol
MNXAVIKOi, WOTE VA UTTAPXEl EVIQia QVTIUETWTTION OgUdTWY TTOU TTPOKUTITOUV KATA TNV €EVEPYEIOKN
€MBeWPNON TUNUATWY KTNpiou.

O1 dieukpiviioelg Kai ol aAhayég divovtal avd Bepartikh evérnta tng T.O.T.E.E 20701-3/2010 ka1 6a
evowparwBouv otnv mTpwTtn avaBewpnon - emavékdoon tng T.O.T.E.E 20701-3/2010. loxUouv
waTO00 Apeca atrod TNV NUEpa ékdoong Tou PEK £ykpiong Tou TTapOvVTOG KEIPEVOU.

O1 TpooBrkeg oto keipevo 1ng T.O.T.E.E 20701-1/2010 emonuaivovral pe &vriovo Kai
UTTOYPOMUIOHEVO KEIPEVO, EVW Ol DIOYPAPEG PE DISKPHAC-DIaYPEPAS KEIPEVO.




21mnv evornta 1. «kEicaywyn», n 6eUtepn mapdypapog Tporrorroisital ws £§Ng:

A6 kKAipaToAoyika dedopéva Tng EBvikAG Metewpoloyikig Ymnpeaiag (EMY) kai ye Tnv xpron
KOTAAANAWY EUTTEIPIKWY KAl BEWPNTIKWY HABNUATIKWY JOVTEAWY, EKTIUABNKAY OAEG OI ATTAPAITNTEG YIA
TOV OKOTTO TnG Trapouong Texvikng Odnyiag KAIYOTIKEG TIUEG HETEWPOAOYIKWY TTapapéTpwy. Ta
Oedopéva Tou Xpnoiyotroindnkav, gival Kupiwg amd tnv s EMY, 1a otmroia Trapaxwpnénkav
oto Texviké EmipeAntipio EAAGSag (TEE), kaBwg kol ammd SNUOOIEUMEVEG ETTIOTNHUOVIKEG
£PYOTIEC KOl €KBOTEIC OXETIKG pe kAipoToAoyiké Sedopéva atnv EAAGSA® kai agopolv
MOKPOXPOVIEG HETPATEIG OE CUYKEKPIUEVOUG UETEWPOAOYIKOUG oTaBuoug péTpnong tng EMY o otroiol
divovTal aTov Trivaka 1.1 TTou akoAouBEi.

21nv gvotnra 2.1. «2ZuvOnkeg oxediaopoU XEIwva», N TEAEUTAia Tapaypapog TporrorroIsiTal
wg &§ng:

>t1ov Trivaka 2.1. divovTal oI CuvOnKeg oxedIacPoU yia TNV XEINEPIVA TTEPI0DO, OTTWG EKTINABNKAV
Baoel Twv o TPéoPaTwV METPACEWV TNG EMY yia tnv mepiodo 1993-2003 o€ OUYKEKPIPEVEG
TEPIOXES. MNa TTePIOXEG TTou dev avagEpovTal oTov TTivaka 2.1. yia Tov KaBopIiouo Twv Cuvenkwy
OXeOIOOMOU TOU XEIPWVa, TTPETTEl va AauBdavovTal uttown oI PHE€oeg EAAXIOTEG pnviaieg Bepuokpaacieg
(TTivakag 3.4.) kal ol Yyéoeg atroAUTWG eAAXIOTEG Pnviaieg Bepuokpaaieg (Trivakag 3.6.) Tng ekdoToTe
meploxng. H-Qg Bepuokpacia oxediaopol 1% yia OAeg TIG TTEPIOXEG TTOU dev_ava@EéPovTal OTOV
mivaka 2.1., eknpéra-AauBdvetal n péon Tiyg petalu G péong EAAXIOTNG Kal Péong aTTOAUTWG
eNAYI0TNG pnviaiag Bepuokpaciog atrd Toug rivakeg 3.4. kai 3.6. avrioToixa.

2TnVv evotnra 2.2. «ZuvOnkes oxediacou BEpouc», MPOOTIOsTal Mia TPOTACT OTNV TEAsUTAIa
mapaypagpog wg &§ng:

21ov Trivaka 2.2. divovtal oI ouvBAKeG oxedlaouoU yia Tnv Bepiv TTEPiodo, OTTWG EKTINNABNKAV
Baoel Twv o TPoc@atwy peTprioewv TG EMY vyia tnv Trepiodo 1993-2003 yia OUYKEKPIPEVES
meploxég. Emmiong atov idlo Trivaka avagépovtal pe (*) kal ol ouvBnikeg oxedliaopou B€poug yia
OPICPEVEC TTEPIOXEC OTIWC avapépoviav otnv TOTEE 2425/86% kai yia TIc oTroiec Sev uTrdpyXouv
Ol08¢a1ueg o TTpoc@areg peTprioelg amd tnv EMY. O1 cuvbikeg oxediaouou yia TIG TTEPICOOTEPES
EMNVIKEG TTEPIOXEG Oev €Xouv OAAAEEI ONPAVTIKE, €KTOG aTTO TA MPEYGAQ QOTIKA KEVTPA, OTTOU
TTapatnpEsital pia avénon NG PéyioTng Bepuokpaciag oxediacuou Tepitou 1°C. Q¢ Bspuokpaagia
oxediaopou 0époug 1% vyia OAeg TIC TrePIoXéG TTou dev avagépovral oTov Trivaka 2.1.,
AauBdveral n péon TiyA peTagU TNG péong PEYIOTNG Kal Péong amoAUTWS HPEYIOTNG pNviaiag
0sppokpaciag amd Toug mivakeg 3.3. kai 3.5. avrioToixa.

21V evornra 3. «Méoeg unviaies TIHES KAIHATOAOYIKWV OeSOUEVWVY, OI AKOAOUOBES OcIpéC
Twv mivdkwyv 3.1, 3.2, 3.6 kai 3.7 tpomomoiouvral ws £§RAG:

Mivakag 3.1.  Méon unviaia Bspuokpacia 24wpou [°C]

Neproxi/unvag | IAN | ®EB | MAP | AMP | MAI | IOYN | IOYA | AYT | ZENN | OKT | NOE | AEK

AbAva

(PINaBENGEIQ) &7 | 93 | 112 | 154 | 207 | 257 | 281 | 275 | 234 | 182 | 13.8 | 103




Mivakag 3.2.  Méon unviaia Bepuokpacia kard v didpkeia ¢ nuépac [°Cl, (uéon Bspuokpacdia yia 1nv
TEPIOO0 NAIOQYAvVEIas NG NUEPQG).

MNeproxi/uiivag | IAN | ®EB | MAP | AMP | MAI | IOYN | IOYA | AYT | ZEN | OKT | NOE | AEK
ABfiva 98 | 106 | 126 | 169 | 223 | 274 | 29.8 | 202 | 251 | 19.8 | 151 | 11,5

(PiIAadéApeia)

NMivakag 3.6.  Méon amoAUTwc¢ sAdyiotn unviaia Bgpuokpacia [°C.

MNeproxi/uiivag | IAN | ®EB | MAP | AP | MAI | IOYN | IOYA | AYT | ZEN | OKT | NOE | AEK
Aiyio* 10 | 14 17,7 | 17.8

Nivakac 3.7.  BaBuonuépsc Bépuavonc DD ue Bspuokpacia avapopds 18°C

MNeproxn/uiivag | IAN | ®EB | MAP | AP | MAI | IOYN | IOYA | AYT | ZEN | OKT | NOE | AEK
ABAva

(DINGBENQEID) 288 | 244 | 211 | 78 - - - - - - 126 | 239

21nv gvormnra 4.1.1. «<Emipaveisc pe vorio mpooavaroAiouo», n oxéon 4.2 kai n mapdaypapog
META TNV oxéon 4.2 Tporrorroiouvral ws EAS:

H _
—9 — 0,755+ 0,00653 - (wg — 90) —[0,505 + 0,00455 - (wg — 90)] - cos(115 - k, —103)

Hr

[4.2]

Ws, N wpldia ywvia duong yia TN PEON QVTITTIPOCOWTTEUTIKI] NUEPA TOU WAvVA OTNV UTTO HPEAETN

TepIoxA,

w, = cos (- tan(p)- tan(d))

étmou,

@, EiVal TO YEWYPAPIKO TTAATOG TG TTEPIOXAS
Kai & Alokn a1réKAIon O6TTWC UTToAOYilETAl KAl

10 TN oxéon 4.5.

2mv evomnra 4.1.1. «Emipdveie¢ ue vorio mpooavaroAiouo», ol e§ilowosis 4.4 kar 4.5
Tpomromrolouvral w¢ £§NS:

180

B {cos((p —B)-cos(d)- sin(w', )+ - - w',-sin(p - B)- sin(6)}

Rb:

oTT0U,

{cos((p) : cos(é) -sin(wg )+ % Wy - sin((p)~ sin(6)}

[4.4]

w’s, ival n wplaia ywvia d0ong NG KeKAIUEVNG ETTIQPAVEIAG IO TN MECN QVTITIPOOWTTEUTIK NUEPQ

TOU prva oTnv UTTO PEAETN TTEPIOXT Kal uTToAoYiZeTal aTrd TNV OXEonN:

w'y = min{cos’1 (— tan(p)- tan(3)), cos (- tan(e - B)-tan(é))},

[4.5]




21mnv evomra 4.1.1. «<Em@Qaveiec Pe vOTIO TTPOCAVATOAICHO», ) TTAPAYPAPOC META TNV OXEON
4.5 Tpomromoisitar wg §A¢:

étTou

®, €ival TO YEWYPAPIKO TTAATOG TNG TTEPIOXNG,

O, eival n nAiakr atmékAion 6 = 23.45 - sin[360 - D ;62584] TNV YECN QVTITIPOOWTTEUTIKY Pépa Fou (D)
yla kdfg prva:
pivag IAN | ®EB | MAP | AP | MIA | IOYN | IOYA | AYT | ZEN | OKT | NOE | AEK
D 17 | 47 75 105 | 135 | 162 | 198 | 228 | 258 | 289 | 320 | 351

Kal B, gival N KAion TNG ETTIPAVEIAG.

2mv evornra 4.1.2. «Empadveieg ue tuyxaio mpooavaroAiouo», n oxéon 4.6 kai ol
mapaypa@ol JETd amo tnv oxéon 4.6 tpormomoicital wg £€AS:

SiN(B) Sin(@) coS(B)  (wss — ) (1)~ Sin(E)cOS(@)SiN(B) cOS(Y) (s ~r) - (15)
+ cos(®) cos(¢)cos(B) - (sin(wgg ) — Sin(wg, )) + cos(d) sin(p) sin(B) cos(y) - (sin(w ) — SiN(wy; ))
ﬁb _ —cos(d)sin(B)sin(y) - (coiﬁwss) — cos(Wwyg,)) [4.6]
2 - [cos(¢)cos(d)sin(wg) + (%) - Wy sin() sin(d)]
otrou,

W, Eival N wpldia ywvia 50ong Tou AAIOU yIa 0pI1Z0VTIa ETTIQAVEIQ,

Wer, €ival N wplaia ywvia avatoAig Tou AAIou €TTi TNG KEKAIPEVNG ETTIQAVEIAG ME Tuxaio
TTPOCAVATOANIGHO KAl Wss, EiVAl N wplaia ywvia dUang Tou AAIou Kai uttoAoyiovTal atrd TIG akOAOUBES
OXEOEIC, Ol OTTOiEC I0XUOUV yia adipoudio -90° < < y > 290°.1"%

VIO ETMQAVEIEC PME SUTIKO TTpocavaToNopd: adipotBio amd 0 péxpl kar 90°. Ma y 2 = 90° ol oxéoEIg
Oev Oivouv owaoTd aTToTEAETUATA.

V(A% -B? +1)}

Wy, = —min{cos (- tan(e)- tan(3)), cos‘1[A'BJr :
A +1

BR_ 2 _Rp2
Wy =min{cos (- tan(p)- tan(s)), cos{A B A(\/; 1B +1)J
+

VIO ETIQAVEIEC PE QVOTOAIKO TTpocavaToAlopd: adipouBio amd 0 péxpr kai -90°. Ta y £ < -90° ol
ox£oeig dev divouv CwOTA OTTOTEAEOUOTA.

A-B- (A2—82+1)J

wg, =-minJcos ™' (- tan(¢)- tan(5)) 0081[ AZ 11

A-B+4(A2 —B2 +1)]

wgs =mMinicos ™ (- tan(e)- tan(3)), COS{ A? +1



2myv evomra 4.1.3. «Qpiaia nAiaknp akrivoBoldia», ol oxéoeic amo 4.7 éwg kai 4.8
TpOoTTOoTTOIoUVTAl WS £ENG:

Ik 1 (a+b-cos(w))-(cos(w)-cos(wy))

R 24 o w 4.7]
T i _ S .
(sin(wg) - =2 -cos(w, )
a = 0,409 + 0,5016 sin(w, — 60) b = 0,6609 - 0,4767 sin(wg —60)
Tizl. (cos(w) — cos(wy )) (4.8]
R - .
@ 2 (sin(wy) - TP sos(w,))

360

H evornra 4.2. «<HA1akn) Tpoxid», Tporrorroigital wg &§Ng:

H nAiakn Tpoxi& kaBopiletal atmmd 1o nAlakd UYog (a) Kal To NANIAKO adiuoubio (Ys), TTapAUETPOUG
TTOPOUOIES YIa TTEPIOXES iBI0U Yewypa@ikoU TTAGTOUG. To nAIakd UWog Kal adiuoubio, sival Xproiuesg
TTOPAUETPOI VIO TOV UTTOAOYIOHO BIOKAILATIKWY SIOTAEEWY, OTTWG Ta TTABNTIKA NANIGKA CUCTAPATA 1 yIa
TOV OXeDIAOPSG CUOTNPATWY OKIGOUOU Kal GAAa. 210 TTapdpTnua I divovTal ol nNIakEG TPOXIES yia 6
YEWYPO@IKA TTAGTN TNG Xwpag (35+40°), yia v 21" AskeuBpiou (Xelpepivé nAiootdoio), v 21"
louviou (Bepivo nhioaTtdoio) kai Tnv 21" MapTiou/ZemrTepBpiou (I0NUEPIQ), VIO XEIMEPIVA TOTTIKA WP
EAAGSOC Kal ECO YEWYPAWPIKO UAKOC yia TRV EAAGSa 24°.

To nNiakd Oywog a uttoAoyileTal atrd Tnv akdAoubn oxéon:
sin(a) = sin(3) - sin(¢) + cos(d) - cos(¢) - cos(w) = cos(6z) [4.11]
AvTioToixa 1o NAIakd adipouBio ys uttoAoyieTal aTrd Tnv ax£on:

s =C¢-Cy -[sin’1(sin((o)~cos(8)/sin(ez)]+C3 -180-(1-C4-Cy)/2 [4.12]

otToU
Ci=  1av |w|<wew Co= 1av(e-5)=0 Cs 1av W2 Wew
1av | wl> wew -1av (p-8)<0 -1 av w < Wew

Kal cos(wew)= tan (d) / tan(e)

2V evomnTa 6 «OgpUOKPATIES vEPOU SIKTUOU», N TPWTN TAPAYPAPOS TTPIV ToV mivaka 6.1.
Tporromoigital wg £€§R¢:

H péon pnvicia Bepuokpaacia vepou dIKTUOU Bewpeital ion pe Tnv Bepuokpaaia eddgoug oe Babog
0,5 m, 1Tou utoAoyileTtal Baoel TG péong Beppokpaciag aépa TTou diveTal aTov Trivaka 3.1 kal Tnv
oxéon 5.1. Emiong n péon etioia Beppokpacia vepou dIkTUOU Bewpeital ion pe TNV péon €TACIO
BepuoKkpacia Tou eEWTEPIKOU aépa TNG EKACTOTE TTEPIOXNG. 210 TTPoTUTTO EAOT 1291, SivovTal TUTTIKEG
TIUEG yIa Tnv péon unviaia Beppokpacia vepou SIKTUOU, yia opiopéveg EAANVIKEG TTEPIOXEG, OTTWG
TTapouciadovTal oTov Trivaka 6.1.




2Tnv idia evornta 6 «OgpuoKkpaciec vepou SIKTUOU», N TApAypaApog META Tov mivaka 6.1.
kabwg kai o mivakag 6.2. pomomoiouvral wg £§N¢:
lNa Toug UTTOAOYIOHOUG TWV ATTAITOUNEVWY BEPUIKWY POPTIWV yia CE0TO VEPO XPRoNG, oTa TTAdicia
Tou KENAK Kal Tng evepyelakhig amodoonsg e€vog KTnpiou, XPNOIKMOTTOIOUVTAl OI TIUEG TNG MEONG
pnviaiag Bsppokpaaiog vepou BIKTUOU, TTOU divovTal OTOV TTivaka 6.2. yia KA KAiyatikry {wvn TTou
avikel n ekdoToTe TTePIOYN). Meploxég pe uPoueTpo dvw Twy 500 pETpwY KaTatdooovTal 0TV APECTWS
YuxpoTepn  KAIHOTIKA - Qwovn.  He—FRv—EwvR—A—OAec—ot—TieploxEe—aveSapTiTwe —uwopETpoy
wepthapBévovia-orav-Cuwvir-A: O1 TTEpIoXéC TG opelvig Apkadiag, TTou éxouv evraxBei otn {wvn
', kKaBwg Kal 6Aeg o1 TePIoXEG ThG (wvng A’ diIaTnpouv Ta XOPOKTNPIOTIKA TG {Wvng oTnV
oTroia_gUpioKOVTal, aveEapTATWS UwopéTpou. O1 TiNéG Tou Trivaka 6.2 xpnoiygotroioUvral Kai
oTnv diaoTacioAdynon (oxediaoud) TWV CUSTNHATWY TTapaywyng {eogToU vepoU XpRong.

Mivakag 6.2.  Méon unviaia Ospuokpacia vepoU OIKTUOU yia TiS OIGpopEeS KAIUQTIKES (WVEG.

KAipomikg Zaovn | 1 ) M A M | | A z o N A
A 130 | 128 | 138 | 163 | 199 | 238 | 262 | 266 | 249 | 21.7 | 181 | 14,8
B 104 | 104 | 11.7 | 148 | 189 | 231 | 256 | 258 | 23,5 | 19.7 | 155 | 12,2
r 65 | 73 | 94 | 132 | 176 | 219 | 243 | 24,6 | 220 | 177 | 127 | 86
A 42 | 50 | 7.5 | 115 | 157 | 198 | 222 | 22,7 | 202 | 159 | 108 | 6.6

210 mapdprnua I «<HAlakéS TpoxiIéC yia Tnv mepioxn TN EAAGdac», n mpwrn mapdypapog
Tporromroigital wg £§N¢:

2Ta OoXAMaTa TToU aKOoAouBouv @aivetal n nAIOKA TPOXIA yiO TOTTIKHA XEIPEPIVA WEA, YId
QVTITTPOOWTTEUTIKA YEWYPAPIKA TTAGTN 35°, 36°, 37°, 38°, 39° kai 40° kol HECO YEWYPAPIKO MAKOG 24°.




