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™y xafnueowvy CTwn YONOLULOTOLOVUE OLAPOQES

Hoopég evépyelog yLo vo Bepudvoupe 1 va PYugov

UE OMUOTO, YLO VO QOTIOOVUE TOVS OLAPOQEOVG

XWEOVG, YLo va BE0OVUE O€ AELTOVQYLO OLA(POQES GUOKREVES

»Am. H Oéppavon »oar n YoEN TV coudtowv amoTtérecav éva

TEOBANUO GTNV LOTOQLO TNG ETLOTNUNS TOV OTOLOV 1 €TilU-

on €@epe ONUAVTIXES AALAYEC OTNV TEXVOLOYLO %Ol TNV %OL-

VOVio YEVIROTEQA UECA OO EMLTEVYUOTO OTWS 1 OTUOUNYO-

VI %0l OL UNYOVES e0wTEQLRNG »ovong. To Bewontind vmo-

60000 TOV ONUAVTLZOV OVTOV ETLTEVYUOTOV ELVAL 1 COWUO-

TLoLax doun g VAng %ot ot dVo 600LxEG HOPPES TNG EVEQ-
YELOG: 1 XLVNTLXN %Ol 1 QUVOULXY.

210 xe@dhioro avtod Ba pehetoouvue T oxéon tng Beouod-
™Tog ue T Beguoxrpaocio koL Ue TLG OAMOYES GTNV XLVNTLRT
evépyela tov doulxmwv AibBwv tov dagdomv cwpdtwv. Oa
EQUNVEVOOUUE TLS LOLOTNTES TWV oeplwv (m.). oxéon mieons-
Oy®ou) avopepouevor 6to mAN00g, GTLS LOLOTNTES TWV WO-
olwVv %Ol TNV %LVNTLXY TOUG EVEQYELO.

Me 11 60ombero g ®vnTrng Bewplog tTng VANG, WIT0QEOU-
UE VO ROTOVONOOVUE TN UETOATQOTY TOV OLAPOQ®YV UOQP®YV
eVEQYELAG OL omoleg ovubaivouv oTig unyovég, nobwg emiong
®noalL TNV vwobaduion TG, TH UETOTEOTN ONAOdN OAwV TWV
Hoopwv evégyelag oe Beppotnro.
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Ac BuunBovue OTL...

v zobnuepvn Tm1N xENOLUOTOLOVUE dLAPOQOVS TEOTOUS
vio. va Oepudvovue M va YPuvgovue ta vAxd copoto. Ot
TEOTOL OUTOlL, OVUGPMVO WE TNV EMLOTNUOVLXY GTOYN &€ivol
UOVO TQELG:

1 Ofgpavon/yiEn pe ayoyi.

Ofouovon-PuEn we aywyn €YOUUE OTLS TEQLATWOELS TTOU
0v0 owpoato ue Orogopetiry Begpuoxrpocio 6pioxovtal og
eo@n Wwetofy touvg. Tote Oegpuodtnto amd TO COUO TOV
G6oloxetar oe vynin Oepuoxpoocio UETOPEQETOL GTO OCAOUO
mov Gpiloxretal oe younin Beouoxpacio. Me Tov TEOTO AVTO
Y. eounveveTol yroti  Oepuaivetol TO TEQLEXOUEVO TV
LOYELQLXMV OXEV®V OTav TomobeTovvioL oTNV €0Tio TNG
niextoLrNg xovlivag (uatt tng xoviivag). Ta payeiound
OXEVN %OL TO TeEQLEYOUEVO TOovg €xovv ouvvnbwg TN Bepupo-
%®QOol0 Tov TEQLOALAOVTOG eV 0TV MAexTOLxY €0Tio 1 Oep-
noxpacio avEdvetal AOYW UETOTQOTNG TNG NAEXTOLXNG €VEQ-
vetog oe Oegpuotnta. Me tov idLo TEomO eENyeiToL N YUEY
TOU @ayntov otav “wxieicovpe To pati tng *®ovlivag”. To
PayYNTO %Ol TO UOYELQLXO O%EVOGC 6pioroviol o VYnhoTe-
on Oepuoxpacio amd OTL O ATUOCPOLOLXOC CEQOC TOV TO
meQLBALAEL.

2 Oégpovon/yYvEn pe petagood.

Oéouavon-PuvEn Ue WUETAPOQC £YXOUUE OTLS TEQLTTMOELS
omov éva eevotd (uypo 1 aépLo) petagépel Bepudtnta amd
To onua mov Gpioxetal oe VYNNI Bepuoxpacio og AvTO TOV
G6oloretar oe youmhotepn. Me tov TEOMO OVTO OL (EOTEG
0épleg Waleg, ONAadn o CeoTOC AVEUOGS, TEOEQPYOUEVOS 0o
uto mepLoyn we vymnin Oeppoxpacio Oeguoiver prov arin
mov €yxeL younin Oepuoxpoocia. Me tov (dLo emiong TEOTO
0TO. OVOTNUOATO %EVIQLXNG O€QUOVONG TV TOAUXOATOLXLOV
UeETAPEQOVTAL TOGA BeouoTNTAS A0 TO A€6MTO TOU ROAOQL-
péo ota dloueplonota, UECW TOV VEQOU OV XRUXRLOQOQEL
0TO GUGTNUO COANVOOEWV.

3 Oigpnavon/yYuvEn pe axtivobohria.

INo tn Bépuavon M v YOEN ue oxtivobolio dev eivor
mpovmdBeon 1 drapecordbnon xAamolov VALXOU WEGou OTWG
otig O0vo mpomyovueves. H evépyeia peta@épetar amd ToO
€Vo OOUO GTO OALO UEC® MNAEXTQOUOYVNTLXNG OXTLVOGOAIOG.
To copato mov 6ploxovtar oe vynrotepn Oepuoxpaocio



258

258

Atationon tns olxng evéoyelag xair vmwobabuion tng evéoyelag

oxTLvo60hoVV miextoomayvnTixn axtivobolia oe didgopa
unxn xvpotog. XaQoaxTNELoTind mapddelyno eivar 1 0ép-
novaen TG yng amd tov MAo uéow TNG 0patNg (PWS) %o
™G a0paTNG, ONAodM TNS VTEQLWOOVS %ot TNG VIEQUOENG
axtLvoboiiog.

Ou tpelg ovutol TtEOmOL B€puavong cuvumdyouvv o€ Oca
@aLvopevo mopotnoovue oty xafnuegwvy pog CTwr, wog
%ol Ol TO OOUOTO 6QLOXOVTIOL OE €TA@PY UE TOV O TUOOPOL-
oo aépa o omoiog ta Beguoiver M to PUxeL ue toug VO
TEDTOVS TEOTOVS. [No wopdderypno »natd TN AgLTOVEYLO TOV
NAEXTOLXOV ACUTTNQEO TUEAXTWONG TA COUOTE TOv 6piono-
VIOL YUpw amd ovtov Bepuaivovral OLoTL

0) 0 hopmTtNEag axtivo6oiel Qwg,

6) o haumtneog BEloXETOL OE ETAPT WE TOV O.€QA %Ol TOV
Oepuaivet,

Y) Q€VUOTO UETOQOQAS TOU O€QO UETOQEQOUV TV Oepuod-
TNTO 0To PuYEOTEQD WUEQT TOU YXWQEOV.

ALo.6ToM] TOV cORdTOV.

AveEdptnto 0md tov Tedmo Bépuavong To LVAxrd cwpoto
draotélhovtal otav ovEdvetor 1 Oegpuoxrpaciog tovs. ‘Otav
uio dtdotacn evOog oWUOTOS €lvol TOAD WEYAAY O& oUY®QLOT
e TLS AAleg (OTTWG GTNV TEQLATWON ULOS AETTNG KOL UEYA-
Lov unrovg pa6dov) eEetdlovue TN OLOOTOAN TOV CWOUATOG
wovo xotTd TN OLACTOCYN OUTY.

H ditactoln TOov 0potog ®atd pio dLdoTaGY TOU OVOUd-
CeToL yooppLzy dLaGTOA.

MMerpopotind éxer 6pebel OtL M daotolf eivar avaroymn
g Bepuoxrpaciog Tou CWOUATOS, OedoUévo OV OELOTOLEL-
TOL OTNV XOTOOXEVY TV OgououéTomVv TO OmOlA TEQLEXOLV
V6QAQEYVEO 1 oLvomvevpo. ZT0 OeQUONETEA TNG %ALUAxROG
Kekoiov n tiun 0 °C aviiotolyel otnv THEN TOV TAYOV EVW
n tun 100 °C oto 6pacud Tov vVEQOV G& %AVOVLXRES GUVON-
®neg migong, OnAadn T pio Atudogairgo (lotm) mov emi-
npatel otV emi@avera tNg Bdlacoag. To didotnua uetagy
ovtov Towv 6vo Bécewv diaipeitar oe 98 loo Tpuquota T
OOl OVTLOTOLYOUV OTLS VTOAOLITES TLUEC TNG HALUOXOG
Kelolov. H povado pétomong tng Oepuoxpoociog eivar o
évag 6a0pog Kehoiov (1 °C) mov avtioTtolyel o0& wio omo
twg 100 vmwodiapéoelg TG %ALUAROS TOV ROTAOREVALOTE
UE TOV TEOMO TOV TEQLYQAWYAE.

Alhayéc @docmv.
TomoBetwvtag éva Oepuduetpo oe emo@n we €vo O0TEQED
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N uéoa ce €vo PEVOTO m.X. VYO M 0€QL0 avTd WeTd omd
Liyo, LMOyw emagpng, amoxtd TN Bgouoxpacio tov viixov. H
dL00TOMN 1] GUGTOAY TOU VYQEOVU OV TeQLEYEL TO OeQUOpeETEO
HLOG €MLTOEREL VO UETENOOUVUE TV Bepuoxpacio Tov VyEoUu 1
TOU 0EQLOV YONOLUOTOLDVTAS TNV XAIQOxo WUE TNV OXOLO TO
€Yl €QOOLAGEL O ROTOOXEVOGTNG TOV.

Me tn 60omMberto evog OeQUOUETQOV UTOQOUVUE VO ROTOYQA-
Yovpe TLS OAAOYEC OV cuuboivouv oe €vo CWUM, OTWS O
éva oteped. 'Etor Bo mopoxolovOnoovue tn otodiaxi Tov
UETATQOTMY 0QYL®A O VYEO %Ol OTY OUVEXELOL OE OEQLO 1
OVUPMOVO WUE TNV ETLOTNUOVLXIN OoQoloyia TNV alhayn @dong
omd TN PAcN TOV GTEQPEOV OTN @ACN TOV VYEOU %ol Omxd TN
@P3acon Tov VYQEOU OTNV 0EQLA PACY. ZTO OLAYQOUUO TNG ELXO-
vog 1, @oaivovtol ouL allayéc @Aong €vOog XOUUATLOV TAYOV
omd TN @AOoN TOu 0TEEEOV €S %OL TNV OEQLA PAGT.

A
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Oéppaveon pe 6tadepo pvOpo Xpavog

Ewova 1

210 OLAYQOUUO UTOQOVUE VO TOQOTNQNOOVUE OTL:

1. Katda tn Bépuovon oavEdvetor n Oepuoxpacia Tov
OWUOTOS UEYOLS OTOV 0QYLGEL 1] LWETATQOTY TOV GE VYQO.

2. H petatpomn tov 0TEQEOV GE VYQEO, 1] GCUUPOVO UE TNV
EMLOTNUOVIXY 0Qoloyia M THEN TOv, YivETOL XWEIS Vo
ovEndel n Oepuoxpocia M omoia mopopéver otabepm
€wg OTOV WUETOTEOIEL OAOXANEM N TOGOTNTO O VYQO.

3. 2t ovvéyela avEdver n Begguoxpocio Tov VYEOoU ol



260

260

Atationon tns olxng evéoyelag xair vmwobabuion tng evéoyelag

EUPOVICOVTOL OTUOL OTNV ETLQPAVELL TOU, EUQPOVILETOL
Onhadn to @airvouevo tng eEdatuions. Kobwg avEdver n
Bepuonpooio Tov vypov oynuotitovral Quoakideg oTO
E0MTEQLRO TOV TWV OTOLwV 0 0oLOUOS dLoQXRMS aVEAVEL.

4. 'Otav oL @uoaiideg mapdyoviol amxd oldxinen ) wala
TOV VYQEOVU, GUUP®VO UE TNV ETLOTNUOVLXY O0QOAoYid
ovpbaiver To @airvopuevo tov 6gacuov. Kotd to 6pa-
oud n Bgppoxpacio Tov VYol moQauéveL 6ToleQn eV
0UTO OTOOLOXG UETOTQENETOL OE OEQLO.

5. Av 10 0€QLO OV MOQAYETOL GO TNV TAQATAV® OLO-
dwroolo ovhheyeli oe woTtdAAnia dtopop@wuévo do-
X€LO UTOQOVUE VO OQUVENCOVUE OXOUO TEQLOGOTEQO T
Ospuoxpaocia tov. H avtiotooen mopeia, dnhadn 1 otadioxn
uelwon tng Oeppoxpaciog Oa emovo@épeL TO VALXRO
mov 6QioxeTAL OTNV 0€QLA (PACYN GTY QACN TOV UYQOU,
Onradn Ba mpoxoAécel TV vygomoineyn tov. Av ouve-
xLotel N pelwon tng Oepuoxpoociag teAnd 1o vyed Oa
otepeomolnbel oL to copo Oo emavérBer otn @don
TOU OTEQEOV.

Ov mopamdvew olhayéc xabwg emiong »otr mwoAld diha
parvopeva emnpedlovtal amd tnv mieon. o mopdderypa m
TiEON TOV OO%EL O ATUOOPULOLKOS G€QAC OTO VYQO €NNQEEA-
Cev tn Bepuoxrpooia 60acuoy TOv VEQOU UE OTOTELECUO QUTY
va €lVOLl OLOLPOQETLRY OTNYV eMLPAVeLD TS Odlacoag amxd OTL
otV ®0QUe1N €vog Ynrov 6Gouvvov.

Ilieon.

H migon ovpboriCetor pe P, vwoloyiletor omd to mmhino
F/S, 6mov F n »dBeta aoxovuevy dvvaun zor S 1 emi@d-
VELOL TNV omoio avtn ooxeital, onhodn P=F/S.

H povada tng mieong oto Awebvég Zvotnuoa Movdadwv S.1.
elvar to 1Pa (1 ITaoxdh, mpog Tiunv tov I'dhhov emioTnpo-
vo. Blaise Pascal). To 1Pa eivar n mieon prag dvvoung 1
Niovtov mov aoxeitor xG0eta oe emM@PAVELD EVOS TETEOYW-
vixov wétpov. Emeldn m povada 1Pa eivor wohd wixen, otnv
TEAEM yonolnomoLovvtal moAlamhdoltd g Omwg to 1kPa
(1kPa=103Pa). Ztnv mEdEN, XONOLUOTOLELTOL EMiONS 1 ROVA-
6o latm (1 oatudogoaiga) 1 omolo OVTILOTOLYEL OTNV Tieom
TOU ATROCGPALELXOD €O oTNV emipdvela g Odlaccag. H
ovtioTolyio WeETAEY Twv dV0 avT®V  UovAadwv  Elvol

tatm=1,013-10° X = 1,013 10°Pa.
m
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2.3.1 H mwvnunn Oemoia Ttng VAng
zar 1 OeggouiTnrTo

‘OloL QoG €XOUUE EUTTELQLO. TV TEOMWV WUE TOVS OTOLOVG
umopovue vo Bepudvoupe M vo PYugEovue évo ocwpo. Emiong
olol yvwpitovue tig alhayég mov 6o ovubovv Aoyw Béopov-
ong (&, 6oaouog, diaotohn) N Aoy YuEng (vypomoinom,
ovotoln, mNEN). Tig arrayéc avtéc (puowkd @aLvoueva) TLg
TEQLYQAQPOVUE XONOLUOTOLDOVTAS TLS €VVOLES TNnG feoudtntog
®nal TG feguoxgacsiag. 'E1oL nmopovue vo GUGYETIOOURE TN
Oépopuavon pue tn ovEnomn tng Beppoxpaciog xal TV YUEN ue
Vv peiwon g Oeguoxpaciog 1 va Aépe OTL M Bppovon
vivetor pe mpoo@opd BOeouotnTag xou 1 YOEN UE O@OiQEDT
OepudtnTag amd évoa cwpo. AAAG TL oxELBdg eival n Bepuod-
™TTo %ol TL elvalr M Bepuoxpacia;

Onwg eldape otnv mapdypopo 2.2.8, M TEL6N UELOVEL
TN UNYOVLEY EVEQYELO OV €XEL €VO OCMWUO, EVM TOUTOYQOV,
To (0L0 To owpo Bepuaivetol. ZTo TEONYOVUEVO EQWTHUOTO
meémeL ovvenwg vo mpootelel axrona éva: ITowa n oyxéon g
unyovixng evépyerag pe ) Oepudinto;

To epwTAuoTo YLo TN @UOoN TG BepudtnTag %ot Ty oxéon
TNG UE TNV EVEQYELQ, OAMOOYOANOOYV €VTOVO TOVUG ETMLOTNUO-
veg tov 17°° 18° xar 19°° arwva. Ov omwavincelg mwov 80-
Onrav oyetiCovtoar pue Tig €EeAiEelg o€ OLApOQEOUVS TOWELGS,
ontwg M pelétn tov oegiwv otn Dvown, ov Bewpieg yio T
atopa xour to wooLa otn Xnuelo, 1 ®OTOOREVY] TV Ogpui-
XOV UNYAVOV (O TUOUNXOVES) OTNV TEYXVOAOYIM %.0.

H ovuvelopopd tng Xnueiog otnv amdavinoen towv €0wTn-
WAtV €lvar OTL 1 VAN OLXOJOUELTOL TGO ATOWO TO OMOLO
oynuatifovv uopra. Téoo to dtoua 660 %ol tTa udgLa €yovv
6v0 600LKA YOEOAXTNOLOTIXG: O) VO %LvoUvToL 6) va alinie-
MOQOVY AORDVTAS EMKTIXES %Al ATWOTIXES OVVAUELS. ZVU-
pwvo pe 60ca avagégaue otig evotnteg 1.3 o 2.2, epdoov
Ta uogLa xivouvtar Qo €xouv wLVNTLXY EVEQYELD, EVM YLO
™V oAlayn THNG TOYXVTINTOS TOVUC OITOLTELTOL VO ooxnOel
dvvaun. Emiong, epdoov to podpio M ta dtopo oArlmhemi-
600UV, £€YOUV OUVAULXY EVEQYEL.

STV meQInTWoN TOV agpinv BewpoVue ta UOQLAL WS GL-
UTOYELS OQOLQES TOU %LVOUVTIOL ATAXTWG TEOS OAES TLG
notevdvvoelc.

210 apoid oépLa, 67 outd ONhodYN TOV OL OIOCTACELS
UETAEY TV popLwV BewQEoVVvVTOoL OYETLXA UEYALES, UWITOQOVUE
va Oempnoouvpe OTL 0LoXOVVTOL dUVAUELS UOVO %aTd TN OLdQ-

’
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%ELOL TOV OVYXQOVCGEMV UETOED TOUG 1 UE TO TOLYWWUOTO TOV
doyeiov ot1o omoio 6pioroviol. Kotd ovvémeio n evépyeto
OV EYOUVV TO UOQLO ELVOL UOVO XLVNTLAN.

2TIC TEQLIXTWOELS TOWV TUXVOV 0epiwv ®xabwg emiong zot
0TO VYEQ, TA WOQLO EXTOC OO %LVNTLXY EVEQYEL, MOYW TNG
AToxTNG %ivnong tovg, €youvv xot duvvauixn. H duvauwxn
EVEQYELO O@EIAETOL OGTLS OUVAUELS TOU OLOROVVTOAL dLOQRMDG
UETAEV TOUG %Ol OxL WOVO %OTA TN OLOQHUELD TWV XRQOVOEMV.
210 0TEQED OEV VIAQYEL OUTY 1 ATAXTH %IVNON TOV LOQLWV,
oALG G’ avtd Tta pogLa Tahoviwvovtal yvow omd TN 0éom
LOOQQOTLOE TOVG.

Sty ewova 2.3.1 éxouvv avamopactobel éva aépLo, €va
VYO noL €vo oteped. Emiong otnv ewodvo 2.3.2 avamoi-
OTAVTOL Ol OAAOYES XATAGTOONG €VOS VALROV.

Ewova 2.3.1

Extoc amo ta afoia xoi OTO VYQd XOlL OTEQER TA UOQLA 1) TA
aToua xivouvvtal. XTNV TAQOTAVW ELXOVE OEV ONUELOVETOL 1) X(VN)-
on avti.

Onwg @aivetor otig ewxoveg 2.3.1 zor 2.3.2, ta pdoia
TOV COUAT®OV OVOTAQIOTAVTOL UE OQALOLOLO, €V M UETOED
TOUG 0TOGTOON OVTLITQOCMITEVEL TO %LEVO OV VITAQYEL UETO-
EV twv woplwv. H »ivnom twv pogiwv deiyxvetar pue 6é€An mov
OVTILTQOOWITEVOUY TNV TOYVTNTO 1 UE OXLES TOU OELXVOLV
TIg meonyovueves 0€oelg touvg. Ilpémer vo tovicouvue OTL TO
XOMUOTO OV OVILTQOOMITEVOUV TO YODOWUO TOV poplwv ovTe
to wéyebog twv opalpldiwy, 1o uéyebog twv popiwv. IMpod-
XELTAL YLO COYQOEPLESC TOV COUOTLOLAXOV TEOTVITOV TNS VANG
OV QO OLEUXOAVVOUV VO %OTAVONGOUUE TO WULXQOXOGUO.



ALatnonon TnNs orxng evépoyelag xol vmwobaluion Ttng eVEQYELOS

263

263

/N
\?u‘ ° \‘ 00 0029000000290 ,0009%00 2 0[0 00909202000000
G [ 1288 983000000 20002 90 2000000 290%0 0300290323332
=)
=100
ﬁ - 'I'I
S
) a AEPIO YT'PO °
= ~ KS KAI &
& a | YIPO g F
o o < : YI'PO ; LTEPEO: £
— - Al
-40 1/ /7
7/ 7/
Oippavon e 6ta0spé prOp il em— Xpovog (s)

Ewova 2.3.2

2.3.2 Iow6tnTeg TOV 0EQimV

o) H mieon

2TV TOQEAYQAEPO OUTY
0o uehetnoovue TG LOLO-
TNTES TV OEQLWV e TN
6onbeta TS %LYNTLUNG
fewpiag tng VANG.

To weydhro »evd pe-
ToEV TV popiwv, mTovu
QPOLVETAL OGTMV ELROVA
2.3.36, elval avouevouevo
oLoTL M epmerplo deiy-
ver OTL TO 0£QLO OU-
WITLECOVTAL TOAD EVXOAQL.

H eumerpio pog avi
gvopuoviletor pe to
MELQAUATING EVONUOTO
OUUP®OVO WE TO OTOLO

Ewova 2.3.3

0 OTUOCPOLOLROGC AEQOC UTOQEL VO OVUTLECTEL, ewxdva 2.3.4.
Me nzoatdiinhes OLaTAEELS O 0€QOC WTOQEL VO CUWUTLECTEL
oto 1/800 tou apyLxol TOU OYROV TOOXELUEVOU VO, ATOXRTN-

OEL GUUTEQLPOQO VYQOV.

IMTopotnoovue OTL TAEA TO UEYdrlo %eVO WETAEV TV WO-
olwv, 10 0£€QL0 TOV VTAQYEL OTOV %VAVOQO “onrwvel” To

64005 tov eguborov.

Qo0 pog NTOV €VX0A0 VO %ZOTAVONOOUUE OVTO TOV ovubai-
vel, av to 6000g tov eubOrov vmoaTNELLOTOV ATd %ATOLO
VYQEO, OV ELVOL TEOXTIXA OLOVUITIEGTO, €MELON TA PWOQLA TOV

elval oe emo@n UETAEV TOVG.

Ewodva 2.3.3a

Qaivetar évag xvAlivdépos mov
TEQLEYEL EVA AEQLO  ALEQOOTE-
yows xletouévo ue éub6oro 6ad-
oovc B. To éu6olo umopei va
KIVELTOL YWEIS TOLBEG.

Ewoéva 2.3.36

‘Exer avamapaotalel oe ueyé-
Quvon uépos tov agpiov TNG
ewxovac 2.3.3a. Xtnv avoama-
pdoTaon auvty TA UoQLA TOU
agpiov gvuborifovrar ue umhe
opatpidia.

Ewodva 2.3.4
O aTUuooPaLOIXROS 0EQAS XAl YEVL-
®d Ola T QgpLa €(val CUUTLEOTA.
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Ewova 2.3.5

H 6vvaun F and to éu6olro &i-
VoL ouTH TOU TQOXAAECE TNV
aidayn Tng opuns tov wopiov,
eva oto Euboro aoxnOnxe amo
T0 uopto n dvvaun F'.

Ewova 2.3.6

I[Tog ouwg pmopei va otneiel éva 1060 0QOLO coua,
Onwg 0 0€p0g, To 6dpog TOov eubBOAOV;

Ag Bewpnoovpe €vo POELO TOV OEQLOV TO OTOLO HLVELTOL
TEOG TNV €MLPAVELD TOV €UBOAOV %OL AVAXAATOL GTNV QVTi-
fetn ratevBuvon (Ewx. 2.3.5).

Svppwva pue 1o 6evUTEQO VOuo touv Nevtwvo, M oAlhoym
TNG TOYXUTNTAG %Ol OUVETMS 1 aAllayn TNS OQUNS TOU WUO-
polov, ogellovtar atn dvvaun mov aoxNdnxre amd 1o €ubolo
0TO WOQLO %OTA TN OLOQEXRELA THNG GUYXQOUONS TOUG.

Svppwva pe tov Teito vopuo tov Nevtwva, n duvaun F
omd 1o éuboho eivor M 6pA0M TOV TEOXAAECGE TNV OANOYY
NG OQUNG, €VM 0TO i0L0 TOo €uBolo aoxnOnze M aviidpoom
g F.

Av oxe@todue OTL OXOUO %Ol ULO. EAAYLOTY TOGOTNTO O&-
polov .. 00N TMEQLEYETAL OTO YMWEO TOV XROTALAUBAVEL T
ne@aly proc xop@itooc, meptéyxer 107 poora, (dMhady
100.000 toioexatoupvora) o alBuog Twv HoQiwv 6Tov %V-
Avdpo eivor oovAlnmto peydros. Ta udpLo mouv vmdpyovv
0to doyelo ovyxpovovTal UeTOED Toug ®obwg emiong xoL pe
TO. TOLYWWUOTO TOV O0YELOV. ZUVEMWS %AOe YEOVLXY GTLYUN
évog 0pLBudg amd 1o Tepdotio mANOOC TwvV popiwv ou-
Y®QOUVETAL Ue TO €ubolo.

H ocuviotapévn o0hov tov duvApemyv mTov aoxoVV Ta UoQL
oto éubolo, eivar vmevOvvn yia T oTNELEN TOv guboOlov.

Tu dpaye Ba ovubel ov tTomoBetnoovue €va ocwpo 64Q0Vg
B mdvw oto éuboro xol avEnbel n mieon mouv aoxelTol OTO
0£0L0; AV TQAYWLATOTOLNOOVUE TO Teipapno Bo dLamioTdoou-
ue oOtTL:

0) 0 0Yyx0og TOu 0gplov YiveTtolL ULxEOTEQOG,

6) to éu6oho rooppomel mait (Ewx. 2.3.6).

SUVERTWE, 1 OVVLOTOUEVY TV OVVAUEWY TOU O0OXOUV T
nopLto 0to €u6oro, ovvoALrd, €ELo0opEOTMEL TNV QVENUEVN dU-
vaun mov wbel to €u6oro mEog To %nATw. AvTtd UTOQEL VO
eEnynbel wg ebng:

Emeldn petdbnxre o 4yxog Tov 0agQiov pixguvav ov oio-
dpouég mov dravivovv to UoQLo UETAEV dVO OLOBOYLXMOV OU-
yrpovoewv pe to €uboro. 'EtolL oL cvyxpovoelg €yivav ov-
XVOTEQES %Ol 1 OVVLOTAUEVY TWV OUVOUEWV TOU OLOXELTOL
0to €uboho €yLve peyoaluTeQy).

H 1d0tnta twv agplov vo 0.0x00V dUVARELS GTO TOLYMUOTO
TOV O0YELWV TOV TO TEQLEYOVV TEQLYQAPETOL UE TNV EVvoLa
™G migons.
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‘Onwg yvweilovue m mieon, P, opiletor amd to mmhixo Tng
na0etng dvvauns F, mov aoxeitor o o emi@dvelo, TEOS TO

F
eubadov S g empdvelog oavtng. Anladin: P =3

210 moadeiyuota mov eEETACANE 1 TLECT TOV CLOXEL TO
0épLo oto éubolo eival:

atm T

P =Py + 0k
S

omov: B, 10 6400C TOV O0OWATOS %al Tov eubolov, S 7o
eubadov tov gubolov xov P, m atuoopaiginn migom.

ITpémeL vo tovicoupe OTL AOY® THG TLYOLNGS %IVNONg T®V
noplwv mpog »dbe x»otevBuvon, n mieon oto €ubolo eivor
{om WUE TNV TIEGN OTA TOLYOWUOTO TOV %UALVOQOU xoOL €lvol
1600 peyahvtepn 0060 peyahltepog eivoar o eubuodg twv
XQOVOEMV.

Nopog touv Boyle

v mapayeogo 2.3.2 udboue 6tL, av 0 OYROG EVOG
ogpiov ellhatwOel, €yxovue aVENGN TV OCVYRQEOVGEWY
TOV LORLWYV TOV UE TO TOLYDOUOTO TOV doYelov, dNAadn
oVENON TNG mieong Tov aegpiov. AvtO OmOoTEAEL ULOL
TOLOTLXY €QUNVELD TOV TELQANATIXOV VOuou Tov Boyle
oVUPOVO UE TOV 0IOLO:

Yo otoBepn Oepuoxpacio 10 yLVOUEVO TNG TiEONG

%Ol TOU OYXOU TOU 0€QLov elvol otafepo.

Anhadn: PV = otabepd (yia T = otabepod).

6) H Oepuoxrpaocio

Ztnv ewovo 2.3.7 €yxovue oyedLdoeL €va
®heLoTO O0Yelo WUéCO OTO OTOLO0 VIAQYEL
0épto. To doyelo eival epodLacuévo e
novouetpo M, mov peTQdEL TNV TIEGN KO
ue Oepuduetpo O mov petpder TN Oepuo-
%“pacia.

Tv 0o mwapatnenoovue av Oegudvouvue
To 0aépLo %ol avEnbel m Oepuoxrpaocia Tov;
To meipapa deiyxver 0Tt avEdvetar N év-  Ewkéva 2.3.7
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oelEn tov pavouetpouv OMAadn m mwieon tov oaepiov. Ilwg
umopel vo epunvevlei avty M puetoboin pe dedouévo OTL O
OY®XOG TOU OEQLOV EUELVE TEAXTIXO OUETABANTOG;

SVUpwva Ue 000 OVUQEQAUE TTEONYOUUEVWS YLOL TNV €Q-
Unveio TG mieong oto aépLa, eival hoywxd va deybovue OTL
ovENON®e M TayvTnTo TV pogiwv. Katd cvvémeia, n évvolro
g Oepuoxrpooiag elval GUVUQOOUEVY WE TNV TOXVTNTA TOV
Hopimv.

‘Etov 1 avEnon tng Ocopoxguciag oyxetiletar pe tnv ov-
Enon s ToyvInTes Tev poginv. To Loywd avtd cvuméga-
oua eléyyOnre mewpapotind xor 6p€0mxe OTL elval owoTod
%Ol LOYVEL EXTOS amo To 0épLo ota vypd (Ew. 2.3.8) xat
0TO OTEQED OVEEAQTNTO OO TO €L00C TWV COWUOTLOIWY TOV
ovTA OomoTeELOVVTOL, ONAOdT dToua, LOVIO 1 uogLa.

Ewéva 2.3.8

To doxeio 1 mepLéxel xpvo vePo xat to doxelo 2 Leoto (61-
Aadn 6,<0,). Ta udoia Tov VEQOU ameixovifovial ue opaii-
dta xaL oL TaYVTNTES TOUG ue 6€AN. 210 £€0TO vEPD TO pdpLa
XLVOUVTOL UE UEYALVTEQES TOYUTNTES, OL OMOLES TOAQLOTAVO-
vTar pe 6EAN UEYALUVTEQOV UNHOVG.

O mpoodiopLopds Tng oyxéomg wetagy Oeguoxpaciog xot
%lVNONG TOV COUOTIOV ATO TO O0TOL0. ATTOTELOVVTIOL TO VAL-
%0 OOUOTO OTOTELECE ONUAVTIXG oToBud oTNY LoTORLO TNG
dvorrng.
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2.3.3 Eootegixn evépyeia

‘Onwg eival yvwoto, oto oépLa 1o popLo 6pioxoviol og
OUVEYN %IVNON, WE TLC TOYVTNTESC TOUG KOL ROTO GUVEITELQ
TLS RLVNTIRES TOVG EVEQYELES OGUVEXWS VA uetabaihovtal.

Opitovue wg péon xvnuxn evépyera K tov popiwv tou

agpiov to abpolopo twv xvnTnov evegyetov K, K, Ky

TOV Qopiwv tou ogpiov dta tov mANBovg Ttwv N

K:K1+K2+...+KN
N

210 0oLl pwovooToulxd afégLo To uopLo Bewpovviol wg
OWUATLO, TO OXOLO. WUITOQEOVV VA €YouV, UWOVO UETOQOQLKT
%®ivnon. Avtd onpoivel mwwg 1 WEON %LVNTLXY EVEQYELA YLO
®a0e popLo TOu CEQPLOV OUVTOV, ELVOL UETOEQOQLAY] %LVITLXY
eEVEQYELQL.

Edv molhamhootdoovpne T péon %xvnuxi evéoyera K twv
noplwv Tou 0eQElov AOY®W TNG WETOEQOQLXNG TOUG %IVNONG UE
to wtAnbog tovg N, mwEorVITEL 1| GUVOILXY %LVNTLXY] EVEQYELO
oLV TV HOQLMV TOU 0EPLOV.

H evépyero ovtn ovopdletalr scmteonn evégyere U xou
elval amotéleopua TV OeQUIXOV %LVAOE®WV TOV ULOQL®MV TOV.
Anhodn:

Anhodn:

U=NK (2.3.1)

SUVENTWE, 1] E0WTEQLXI EVEQYELD TWV CEQIWV OTOdIdETOL
otn Oepouinn xivnon TV poplwv Tovg, a@ov Bewpovpe TNV
oAANhemiOQOON %Ol %OTA GUVETELO TY OUVOWULXY EVEQYELD,
undév. Emmhéov, mpémer vo T OLO®ELVOUUE OO OTOLOON-
moTE GAAN €VEQYELOL TOVU E€LvOL OLVATOV VO €YEL TO OEQLO,
;Y. €VEXOA TNG %IVNONG TOVL OOYELOV GTO ONMOLO TEQLEYETOL.

Snuetwon: 1o vyped %Ol OTO OTEQER, €TELON TO WOQLA
TOVG OAANAETLOQOVY, €XTOC OO TNV XLVNTLRY E€YOUV KOl
dvvaurnn evépyera. 'Etol, otnv mEQImTOON TV COUAT®V
oVTMV, €0MTEQLXY €VEQYELA €lval To dbpolopa TNg %LvNTL-
%NS ROl TNG OUVOULXNG €VEQYELOS T®V douLxdV Toug AiBwv.

Oéonaven evog oOWOTOS, ONUOLVEL QUENON TNG E0WTEQL-
®NG TOU €VEQYELOS €15 BAQOSC TNG E0MTEQLRNG EVEQYELAS %C-
TOLOV GAAOV OWWUOTOS, TOV OTOLOV 1) E€0WTEQLXI EVEQYELO
UELOVETOL XOL OCVVEMWS AvTO YUvyetol. H avEnon tng ecwte-
QKNG EVEQYELAGS TOU €VOS GMOUATOS XKOL 1 TOUTOYQOVN Uelw-
0N TNG €0WTEQLXRNG EVEQYELAS TOVU dALOv, ouveyiloviol €wg
0TOoV 0UTA OTOoXTHOOVV TNV dLa Begpuoxrpaocia.

Tn 6todixacio vt WTOQOVUE VO TN OLOTLOTWOOVWUE TTEL-
oopotTind pe TN 6ombeto Mg dLATAENG TOU @AivETOL GTNV
etnovo 2.3.9. TIpdxerttor yio dvo doxeio To omoia meQLEYOLV
vepd oe OLopopetirég Bepuoxpacies. To uwxpd doyelo €xel

Ewova 2.3.9
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Mo untépa AéeL o6TO
moLdi TNG:
a) Kheioe to Puyeio, yio
VoL UMV @UyeL 1 YUEW.
6) Kheioe tnv mopta TOV
OTLTLOV YLOL VO UMV
UITEL TO %QEVO.
Na oxoAlldoete TLC
MTEOTAOELS OUTEG.

Ewova 2.3.10

UETAAALRA AENMTO TOLYMOWUOTO AROL TEQLEYEL (EOTO vepd 0Oep-
woxpaoiag 0, (oe °C). To peydahro Ooxeio £yxeL %EVO VEQEO
Oeouoxpaociag 0, (oe °C). Zta d¥0 doyeia vmdoyovv Oepuo-
ULETQO WE TO OTOLO UETPAUE TLS OepUuOoxQaGieg TOU VEQOV
TOV dvo doyeiwv. Apyxd ou Oepuoxpaocieg eivar 0, xou 6,.
21n ovvéxera mn Oeppoxpaocia Tov vepou oTo doyeio A,
ueLwveToL eva avEavetar n Bepuoxpaocia oto doxeio A, H
uetaboin twv Beguoxpaclwv ovveyiletol €S O0TOV TO VEQD
ota dvo doyxelo omoxtnoeL TNV ioLo Begpuoxpacia.

‘Oco xpOvo oL Oepuoxpaciec €ival OLOQOQPETIRES, YIVETOL
OVOXOTAVOUTN OTLS ECWTEQIXES EVEQYELES, TO OTTOTELEOUO TG
omolog To ovoudfouvue “amoppoenomn Oepudtnrog” amd To
vepo oto doyeio A,. ‘Otav ou Beppoxgooieg yivovv toeg oto-
UOTA 1 OVOXOTOVOWN TMV E0WTEQLRMDV EVEQYELMV %OL TOTE
0oUTe MEOOPEQETOL O0VTE OITOQEOPATAHL BepudTnTO.

H xotdotaon avty ovoudletor Oeouixn tooggomia.

2.3.4 Oeouotnro xor SLaTNENGN TYS
ohxng evépyerLag

ITapolo mov mOAES QORES UEYOL TWEO
0€ TEONYOUUEVA %EPALALO OvopeQONHO-
UE OTNV 0QXN OLATNENONG TNG EVEQYELAG,
oe xapio mepimtwon O AdGaue vmwoym
UOG TNV ECMTEQLXY EVEQYELO TOU OEQLOV.
Sy ewodva 2.3.10 @aivovtar dvo loeg
TOCOTNTES ALEQLOV O OLALPOQRETING dOYELCL.

Edav Ogpudvouvpe »oar to dv0 afguro
eEloov, dNhadn mEoopépovpe %ol aTo dVO
™V dta mocdtnTo Bepuotntag Ba éyxov-
ue to (0L0 amotéleoua,

310 mEWTO O0XELO ®OL WUE THV TEOV-
n60eon TS oVTO SLOTNEEL TOV OYXO TOV
otafepd, 1o aépLo Bepuaivetar yweig xauto petaboly ctov
0yxo tov. Avutd onuoivel Twg M mEoopepduevy Begouotnta
omopoopnOnxre eEoloxnknoov amd TO WOQLO TOU OEQiLOV, TO
omolo avENOAY €TGL TNV %LVNTLRY TOUG €VEQYELO, dNLadN OTL
ovENON®E M e0wTEQLXRY EVEQYELO TOV OEQLOV. Mmopovue Aot-
OV VO OLOTUTWOOVUE TNV 0QYN OLATNENONG TNG EVEQYELOG
ue tnv amkn eEiocwon:

Ipoogpepduevny Bepudotnta = avEnon €e€0wWTEQLXNG EVEQ-
YELOG OEQLOV

Ul Q=AU (2.3.2)

210 devTEQO doyeio N Bepuoxpacio Tov oeplov avEdveTal
Ayotepo xal OL0.0TEAMLOUEVO OVUY®VEL OLYA - oLyd to éubo-
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Lo, 6dpovg B xou gpnbodov S, roatd uxpd vypog x. To yeyo-
vOg TS To €UBOAO LGOQEOTEL %Ol UETA TN OLOOTOAY, GNUOL-
velL mwg N mieon P tov aeplov mepéueirve otabepn, wote va
L®avomoLelTalL 1 ovvOnun  Lo0pEomiag:

PS=P _ -S+B

atm

AvtiBeto howmwdv pe 0TL ovubaivel 0TO TEMTO dOYELO OTOU
N meoopepdouevy OepuotnTo uetatodmnre €€’ oloxknpov oe
ECWTEQLXTY EVEQYELOL TOU 0EQLOV, 0TO OgVTeEQO doyelo m eEé-
MEN €ivor OLa@OQETIXNY. ZUYXREXQLUEVA 1 AVUYPWOYN TOV EN-
66Llov %0Td X, GNUOIVEL TWS TO C.EQLO OLOLOTEALOUEVO TTROO-
(pepe evépyela Lom ue 1o €oyo tng otabepng duvaung PS, to
omolo eivar W =PSx xai emeldn Sx = AV, mpoximteL:

W = PAV (2.3.3)

2t oyéon (2.3.3), AV eivar n avEnon tov Oyxov TOU
oeplov xotd TN Béguovon Tov.

Av howmov ayvonocouvue »abe dAlm evépyeraxnn uetoboin,
eXTOC amo 1 Ogpuavomn Tov agplov xal THV avVOYPwWON TOV
eu6ohov, N OLATNEMON TNG EVEQYELAGS TEQLYQAPETOL OO TNV
eElowon:

Ipoopepouevy Oepuotnta = avEnon NG E0WTEQLXNG
EVEQYELAS QEQLOV XalL EVEQYELA OTALTOUUEVN YiO TNV
aviywaon Tov gubolov, ewxova 2.3.11.

%nop;}é(pno"q AvEnon g AETET pr)c(popd
EPPOTNTOG =) E6OTEPIKNG = s —p gvépyerag
Q gvépysag ozli;m néG® £pyov
AU
() ) ®)

Ewéva 2.3.11
H Oepuotnta mov amopoo@pnfnxe mpoxdlece avEnon tng €0WTEQL-
KNG EVEQYELAS AL TAQAYWYN EQYOU.

H poBnpotinn éxgpooon tng eEicmwong avtng eivol:

Q=AU +W (2.3.4)

‘Evag pobntig vmo-
OTNOLCEL TNV TOQAXRATW
amoyn:

Av éva avTinelnevo €yet
vynin Bepuoxrpacio €yel
noL pweyoaln Oeouotnta.

ITota eivar n d1xn cog
amoym;

Méyotr twpa »dbe @opd mov avogepouoote ot Oepudin-
ta Q, Bewpovue TWC AVTN €ival PLo LOQEY EVEQYELAS OTWG
tooeg alheg. Qotdoo 1 Amoyn oavty Wropel va eEvmmpetel
TN UEAETY WLOG OELEAS @aLvouévmy (xaL yLo To A0yo avtd
TOQUUEVEL GE XONOTN) O QaiveTal OUMS TS €lval %ol 000.

IMpdypotL 0vTd MOV GNUEQOD ATOOEXOUAGTE YLa TN Oepuo-
TTO €LVl TS 0ouT) ¢ @uotkd uéyebog yonolpomoleitol
YLO. TOV VTOAOYLOUO TNG TOCOTNTOS TNG EVEQYELOS TTOV WUE-
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Benjamin Thompson, Count
Rumford (1753-1814). I'evviOn-
e OTNV Augoini alld eoydotn-
xe otnv Evpwmn. AoyolnOnxe ue
TNV KOTOOKEVY TOLEULXOV OTA@Y
(xavoviav).

Julius Robert Mayer (1814-1878).
Tateog yeouavixis xatoywyns, ue
UEYTALO EVOLAPEQOY YLa TN QUOLO-
Loyia twv opyovioudv. Katéin&e
010 ovumépaoua 6Tt 1 OgoudTnTo
T0U 0WuOTOS TV fWVvTAvdv 0Q-
YaVIOUDV OXETICETOL UE TN XNuL-
%1 EVEQYELX TWV TOQOQWV TOU QU-
0l XATAVALDVOUY.

TAQEQETOL OO €VO OWUO O %ATOLO GAMO. ZUYXREXRQLUEVA,
OMWS TO £€QYO WETQAEL TNV EVEQYELO OV UETOPEQETOL OO
€va oMo 0€ ®ATOLO0 GALO AOYw doxmong OUVAUNG YwElg
outd (to €pyo) va eivol evégyela, €tol xotL 1 Begoudtnra Q:
UETQGEL TNV EVEQYELD TOV METUQPEQETUL OMO £VH CONA GF
zamolo arlo, Loy drogogds Oegnoxgacicg, ymeic M idlw
vo gival pLe pog@n evégyelos.

TTagadelypnatog xaomn, »abmg avvpwvovue we To YEQL
UOG ULOL UETOAALXY O@OAipa €XOUUE WUETAPOQA eVEQYeLag W
LOYy®w TMG dUvOUNG TOU TNG OOXOVUE %OL UETOPOQO EVEQ-
verag Q Loyw dLapopdg Oepuoxpaoiag avAaueoo GTo YEEL
nog xot oty ogaiga. H evépyera W epgaviCetar og unyo-
vixY evEQYELO TNG O@Qaigag, evw M evépyera Q wg avEnom
TNG E0MTEQLXNG TNG eVEQYELOS, dONAOON ®S avEnomn tng Oep-
Hoxpoolag TNG.

2.3.5 H Ozopétnre »ar n punyoavizi
evépyera

H mopelo tng emotiung meog TN dLaTUmTmWon TNS 0QYNS
dLaTHENONG TNG eVEQYELOS OEV NTOV OVTE OTTA OVTE €UXOAN,
nobwg émpeme va OLeuxQLviotel M onpacio Twv pueyebwv,
ontwg M OeoudTNTO, TO €0Y0 ®OL 1) OYECYN ECWTEQLUNG EVE-
oyvetag xat Bepuotntog. Ztnv mopelo avty vaNEEav oL €ENG
onuovtTixoi otabuol:

o) H dramiotwon mov éxave o B. Thompson (Toéucov) to
1799 6t n Béppoavorn dev avEdver to 64dQOS TV COUATWV
7oL OTL UTOQEl vo wapayBel og 0TEQLOQLOTES TOCOTNTES UEOW
TOL6MG.

6) H mpotaon touv J.R. Mayer (Mdyiep) to 1842 oti, “n
EVEQYELO ELVOL OLTIO TV QOLVOUEVOV %Ol G TETOLO OEV
umwopel vo mAYPeL vo vmdeyer aldd Oa petatoémetor omd
TNV (o LoE@Y OTHV AAlN, AELTOUQY®MVTOS MG 0LTi0 GAA®YV
QaLvouévmv”.

v) Ta merpdpata tov J.P. Joule (TCAovh) mwov Bo avagé-
QOVUE TOQOXATW, WE TO OTOLo £0elEE OTL N UNYOVLXY €VE-
oYeELO UImoQEEl vo puetotpornmel oe BepuoTnTa %Ol TEOOOLOQLOE
TNV TOCOTLXY OYEO0N UETAEV UNYOVIXNG eVEQYELOS ®oL Oepuo-
tog. Towg @avel mopdEevo M %ol amloixd To emitEVYWUO
tov Joule alAhd MTov onuovtivd, YLoTi THV TEQLOOO EXELVN T
unyovixy evépyelo xol 1 Begouotnto €0ewEoUvTo dLOPOQETL-
7“4 ueyédn oL yLo TN WETENON TOUS XENOLULOTOLOVOOV OLo-
popeTLnég povddes. H povada Bepuodtntag Mtov to calorie
(valopl), HOVAdO TOU YENOLUOTOLOVUE OKXROUO %OL ONUEQQ.
‘Eva calorie (cal) elvatr n mocdtnta tng OgpudtnTog mov
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omoLTeitol mooxelpnévoy vo ovEnbel n Oegpuoxpocio &vog
voaupagiov xabagol vepov xatd 1°C. Axpibéotepo omd
tovg 14,5°C otovg 15,5°C.

H povddo pétonomg tmg unyavixng evéQyeLag MNtov
oVTY TOV YENOLUOTOLOVUE %ol onuepa, to 1Joule = IN1m,
xwoig va eiye TOTE TO ONUEQLVO OVOUO.

O Joule zataoxevace tn OLATOEN MOV @OLVETAL OTNV EL-
nova 2.3.12.

Oepudpetpo

Kwnta petoriikd

nTEPOYIA \ =

Movopéva
TOL(ONATA

Xto0epd petorikd
TTEPVYLL

Ewova 2.3.12

A@NvovTtag To oWWo vo TECEL OO YVWOTO VYOS YVAOELLE
™) duvouxn tou evépyera. H evépyero avty €0ete oe »ivnon
To UeTalAnd mTeEQUYLO TO omoio avadevov 1o vepo. ‘Etol
meoobete ®LVNTIXY EVEQYELO OTO MOQLO TOV, OVEAVOVTAS TH
Bepuonpacio tov VYoV TOU omoiov yvwpelle Ty pata. Eiye
eMIONG UETENOEL TNV TOCOTNTO TOV VEQOV. Mmopovoe edmi-
omNG, Vo vToloyicelL To mooov tng Oepudtntog Q mov amog-
p0@noe TtOo veQPO ue 64om TN uetabohn tng Oepuoxpaociog
TOU OUUPWVO Ue T Yvwot oxéon Q=cm AB. Apnvoviag to
OWWUO VO TECEL APUETES POQEES VITOAOYLOE TN GUVOALXY WUN)OL-
vixn evépyeta W mov petatpdmmxe oe Oegopotnta. [Na va
mpoodLopioel TN oxéomn UetoEy BepudTnTOog %OL €QYOV VTO-
Loyioe to AOyo Q/W nou 6onxe OTL Ntav icog ue 4,18. To
omoTéheoua 0VTO onuaiver 0Tt N woogotnto Bepuotntag lcal
toodvvapet pe 4,18Joule. Emavélabe to melpopo ue oia-
POQETLXA VYQEA %ol pe mopoliayéc Tng ovoxeuvng. Telwxd
mEoodLopLoe ATl N Tun 4,18 eivor otabepn xor aveEdotnTy
oo TO VALXG %Ol TLS TELQOUOTIXES OLATAEELG.

I[Tapdho, mov n povada evépyelag oto AweBvég Zvotnuo
S.I. elvar to 1Joule, xonoipomorobue axodun ®OL CNUEQO MG
novada Bepoudtntag to cal zaL to moapdywyo tov kcal,
6L0TL elval mo ®OTAMNAN povdda e dLAPoEovs %AAdOVG
ontwg M Oegpuoduvauxn, n Oeguoymueia, m TeExvoroyio xav-
oluwv %.0.

James Prescott Joule (1818-1889).
Ayyrlog Duoixog, yOvog OLxOYE-
VELOG TTAQAYWYDV UTVOUG.

Q¢ nobntis eixe ddoxaio tov J.
Dalton. AoyoinOnxe ovotnuatixd
UE TOV TTPOGOLOQLOUO TG OXEONG
ueta&v tov €oyouv uiog Svvaung
xat TG OeouoTnTag.
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2.3.6 Mnyovég nar evépyera

H wotopia tov avBowmov oyetiletal GUeco (e TLG TQO-
omd0el€g Tov vo EMTUYEL TNV TOQOYWYN €0YOU YWEIS O
1dtog vo xovpdletol. ‘Etor eEnuépwoe Lo yLo vo €Qyd-
CovtaL exelvo avti YU’ avToOv, ®OTAOXEVOOE €QYAAELD TT.X.
TOV TEOYO, TOV WOYAO, emvonce dLatdEelg yia vo oLo-
moinomn TNy evépyela Tou Avepuou (LoTLOQOQN, TAOlO, OVE-
wopvAovg) N tTov vepou (vepduviovg) x.T.A.

Znuovtirovg otobuotvg otnv eEEMEN Tng mpoomdberlag
yia “Aryotepn ®xovpaon” omoTélecav oL AVARAAVYELS TNG
OTUOUNYOVAS, TNG UNYOVNS E€0WTEQLXNG %OVONG X0l TOV
NAEXTOLXROV %LVNTNQO.

SXNUOTIRG, WLol UnXovyn Y. O MAEXTELROS X%LVNTNQOG,
UWwoeel vo ovamopactafel we Tov TQOTO TOV QOIVETAL OTNY
ewxova 2.3.13.

EPTO
Evépyera Moponc A » MHXANH » -

OEPMOTHTA

Ewova 2.3.13

Mo unyovi (.. MAERTOLROC ®LVNTNQEAGS) O.TTOPEOPA ULOL
moooTNTO eVEQYELOS WOEPNS A (MhexToLxn) %ol wéow £Q-
you TNV amodidelr vd popen B (umyxavixn) otov amodé-
®tn (oopa mov avvpwvetar). Toavtdyxpova Adyw TV
0to ®Lvovueva eEQQTAROTO TOU XRLVNTHEO XKOL OVTILOTG-
oewv mapdyetal OegoudTnTOo.
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O %LVNTNEOC TOV OQVTOXLVNTOU

O %wwnTNEog €vOg OQUTOXLVNTOU E€lvol QLo
UWNYOVY 1 OTOLO YONOLUOTOLEL XNULXT EVEQYELO
(duvauLxn evéQyeLa TV OTOUMY GTO WOQELA TNG
6evCivng), eV O AT0OEXTNG TOV €QYOV E€(val TO
(610 TO OVTOXRIVNTO TO OTOLO ATOXTO ALVITLXY
EVEQYELO.

Sty ewdva @oivovtalr ot 4 @Aacelg €vog %u-
Livdpov o€ €va 6eviLvoxLvnTnQOL.

21 @don A, 6tov 2OAVOQO ELGAYETOL TO WELY-
uo aépa - 6evCivng.

21 @aon B, to éu6olo cuvumiélel TOo pelyua.

21 @aon I, o omvOnorotng (umwovli) mapdyetl
omivOnpa mov mooxarel avAa@leEn 01O pely-
wo. H avagpleEn mpo-
xohel amoToun ovEMN-
on tng bBeopoxpaociog AEPAX KAYZIMO

%Ol OUVETWS GVENGN TNG
TLEGNG OTA XOVOAEQLAL.
‘EtoL 1o éu6olo omio-
Boywpel netoTEémovIag
UEQPOG TNG EVEQYELOS TWYV
XOVCOEQLMV GE £QYO0 %O
TEMKA OE XLVNTLRY EVE-
QYELO TOV GTQOGPALOV,
(paon I).

Télog oty @don A, to
Eu6oro OmEPMYVEL TO
HOVOOEQLO EEW OO TOV
®OAvOQO, (pdon eEayw-
YNe).

O »¥%hog aVTOC TWYV
TECCAQWY @ACEWV ETOL-
VOLOAUWBAVETOL GUVEY®C
nOL M XMULKT EVEQYELO
TOV XOVCIUOV WUETOTQE-
MWETOL OE %LVNTLXY €VEQ-
velo %ol Oepuotnta.

I'vwpiCovue 6TL nOTA
TN AELTOUQYLO EXTEUTOV-
TOL %OVOOEQLO TO OTOLOL
€xouvv vynin Oeouox-
p00l0. ZUVETMS %Ol OO
oQuThH TN Wnyxovn Oev
0ELOTOLELTAL TANEPWS N
EVEQYELO OV OTOQQO-

eNOnxre.

BAABIAA

%u/ [ EEATQIrHE
1}

(MIIOYZI)

%lféj«;f EZIINOHPIETHE
=111

| BAABIAA
EIXATQI'HX

EMBOAO

XTPODPAAOX

o EIZATQIH e LYMIIEZH

e ANA®AEZH
EKTONQEZHE
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Ewoéva 2.3.14

Ewova 2.3.15

2.3.7 Amrd6doon unyoavig

Ac Bewpnoouvpe €va %LYNTNEO O OTOLOS XQENOLUOTOLEL
NAEXTOLXY €VEQYELO YLA VO aVUYP®DOEL o€ VYog h, Ta %Lbw-
Tio wov Bpiorovtalr oto €dagoc (Ewx. 2.3.14).

lNo va avvypwoer o xwvnineog €va x16dtio oe Vyog h
amroQEOPa evépyela, £0tw W, VM TO OMWUO OTOATE dUVOL-
uwn evépyero W,. H evépyero W,, omwg avogégoue otnv
TEONYOUREVY TTO.QAYQOPO, Oa elvar uixeoteen amxd W, OLoTL
VAEYOUV TELGEC OTO %LVOUUEVA WUEQEN TOU XLVNTNEO %Ol Ol
oywyoi Oepuaivoviol 0tav dLoQEEOVTAL ATd NAEXTELXO QEVUAL.

H dwagooa W, - W, eivar n moodtnto tng mhentounnig
evépyeLag 1 omoia petoatpémetol og Bepuotnta. H moodtnta
W, - W, ovvnlwg avogégetar wg “ammiera evépyeltog”. X1
dvownn xar oty Texvoloyio avti yLo THV oT®AELO EVEQYELOG,
dnradn to W, - W,, xonowpomorovpue 1o smimhixo W,/W 1o
omolo ovoudletol amédoon THNG UNYOVNG %Ol ex@EAlETAL OF
T0000TO €Tl TOLC EXOTO.

Anhodmn:

EVEQYELDL TTOV OLTTOOIOETOL
EVEQYELDL TTOV OLITOQQOMATOL

Amddoon = - 100% (2.3.5)

TlNo mwopdderypa pro unyovny ue axddoon 70% ov omxogo-
¢noer 100Joule, Ba amodwoer 70Joule xor 30Joule Qo pe-
TATQATOVV 0€ GALES UOQPEC €VEQYELOS T.X. NXOS, Oepudtn-
ta. H évvola tng amddoong emexTeiveTol %Ol 08 OAAEG TE-
OLTTWOELS OTLG ONMOLES WLOL LWOQ@Y EVEQYELAS WETATQETETOL
o€ UL GAAM.

Acg eEetdoouvpe yLO TOQAOELYUO TNV EVEQYELOKY WETAUTQO-
M o’ évav mhextowd hopmtneo mupdxtwong (Ew. 2.3.15).

O hapmtnpog @wtobolei, 6tTav to vino, OBepuaivetor oe
vyniy Bepuorpooia, emeldr OLoQEEETOL OO NAEXTOLRO QEV-
Ho. ZUVETMG 1) NAEXTOLRY EVEQYELO UETOTQENETOL GE OeQuinm
%Ol OE (QPWTELVN] EVEQYELO.

H amddoon tov rapmtnea Oa
elvou:

_ PWTEWY EVEQYEL,
NAEXTOLXY EVEQYELDL

- 100%

lNo éva tumxd Aopmtioa mTv-
QOXTMWOEMS 1 OmTOdOON E€LvOL WO-
Mg 5%. Avtdo onpaiver o6tL 1O
95% 1tng TMEOOCPEQOUEVNG MAEX-
TOL®NG EVEQYELOG UETOTQENETOL OF
BepudtnTal

2TOoV TOQOAXAT® TIVAKRO OVO-
@PEQOVTOL OL 0TT0OO0ELS dLAPOQWYV
OVOREVMOV 1 €E0QTNUATOV.
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AgaostnoLotnta
XQENOLUOTOiLNGE OTOLYELO OO TOV TIVOXO TQOKELUE-
VOU VO OTOVTNOELS OTO €ENG €QWTNUATOL
o) ITog epunveverg tnv mpdtoon s AEH va avtuxa-
10070000V OL MOUTTNEES TUEAXTWONG UE ACUITTTNQES
@BopLopo;
6) Me 6d0m Tic TLES 0TOdOONS PALVETOL OTL TO Mhe-
XTOLXO CUTOXIVNTO TTAEOVEXTOUV €VOVTL OVTWV TTOV
EYOVV %LVNTNEES ECWTEQLXNG %OAVONG.
IIog to epunvevels avto;
IIINAKAX 1
ITgoceyyiotinés Tipés tng amddoong
dLAPOQOV UNYUVOV, GUGREVOV %dl eEQQTNUATOV.

Eidog unyovig Metotgémer tnv evégyeld omo: Ano6doon %
Hhextown yevvitola Kuvntien oe mhextowrn 70-99
Hlextourdg »ivntioog Hlextown oe wivnuinn 50-93
ENeo mhentound oTolyElo Xnuirh oe MhextOLXN 90
dovpvog vypoepiov owiaxng xonong | Xnuwxn oe OBeguiniy oto cwua mov Bgpuaivetol 70-85
IMvgavioxivntneog
VYQOU ROUGLUOU Xnuirn o€ ®LvnTIR 47
TovoumLvoxLyNTHEAS OTUOV OeQUIx’ 08 RLVNTLXT 35-46
Epyootdoio mopaywyng
NLEXRTOLXNG EVEQYELOG Xnuxn oe mhextowry omd Avyvitn, davBpaxra 30-40
Epyootdoio mopaywyng
NAEXTOLXRNG EVEQYELOC IMuenvixn oe MhexTELXN OO TUENVLXY EVEQYELA 30-35
TovQumLVoXLYNTHEAS 0EQOTAAVOV Xnuirn og wvnTinn 36
Laser otepeng xotdotoong Hlextoxn oe gpwtelvy 30
Mnyovn €0WTEQLANG
novoNg Y. 6evivorLvnTHEOG XNuLrn 6€ %LVNTLRY 20-30
HAoxo otouyeio
Apoevirovyov yuakiov dwtev) oe MhexTOLXN >20
Hhlaxd otouvyeio mupitiov dwteviy oe NhexTELRN 12-16
Adpmo @BopLopov Hlextown oe @wtelvi 20
AOUTTHEOS TUVEAXRTW®ONG Hlentonn oe gpwtelv 5
Atpounyovni Oegouxn o0& %LVNTLXN 8
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2.3.8 Yrno6aOuion tng evégpyerag

Onwg eldaue otnv mapdypapo 2.3.7 dmouv oploope TNV
0mdd00N TOV UNYXOVAOVY, 6€ ®A0e UETATOOTY €VEQYELOS VLITAQ-
xouvv amwleles. 'Etol o omoLadNmote unyovi 10 @EAUO
1000 evépyelog mov Ba mdpovue Oa eivalr uLxedtepo amd
ovtd mov Ba doamavioovue. H diagopd petatd twv dvo
oVTOV TooWV evéQyelag Ba petatoamel o OGANES UOQQEG,
m.y. BepudTnTo M MYO.

Qo umopovooOUuE GQOYE VO AOTOC-
nevacovue unyovég pe omodoon 100%;
Anhadn unyavéc mov Bo petatpémouv
€EOLORANQOV TNV TOGOTNTO TNG EVEQYELAS
Ue TNV OmOlLO TLG TEOQOOOTOVUE, OTY
LOoQGpTN €VEQYELOS OV eUels emLBvpovyue;

To otolyeia tTov mivaxa NG TEOM-
YOUUEVNC TAQAYQOAPOV UGS OELXVOUV OTL
ovto dev €xeL emtevyOel, ov %ol eivol
dVVOTO VO KOTAUOXREVOOTOVV WUNYXAVES UE
anddoon mepimov 99%.

INoti 6L we amoddoon 100%;

Qo vmélete wraveic OTL 6TO WEMAOV
UWIToQel va VTAEEOUV TETOLEC UMYOAVEG.
ZVUPWVO OUWS UE TOUG ETLOTHUOVES, OVTO
dev wmopel vo oupbel.

Onwg eldoue 6TNV TEONYOVUEVT TTO-
04YQO@PO, OL OTMAELES TNG EVEQYELOGS
o€ QL0 UMYOVN €lvOol TO OGO TNG OQ-
XURNG EVEQYELAS MOV WUETOTQENMETAL OF
Oeouotnta. Opwg m Begudtnta TOV 7O~
QAYETUL OO TN YOENON TOV UNYOAVOV
oev umopel vo afiomoinBel.

To yeyovog avtd yopaxtneiletol ®g
vto6aluion Tng evégyerog.

00 100 10
TEST

S 8357 1003

a) ooty uétonon. 6) Métonon uetd amd pio
e6doudda.
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"Etol pmogovue va hépe
0Tl TANQ®WVOUUE TO AO-
vootaoud tng AEH oy AAAH(2%)
emeldn “yahaue” N “nol-
ue” N “notactoé@ouvue”
TNV NAEXTOLRY EVEQYELQ,
oAAG emeLdn TV vwoboo-
uiCovue oe BeoudTnTo M

omolo deVv UITOQEL VO OELO- ®YIIKO
AEPIO(23%)

YAATONTQXEIX(4%)

METPEAAIO(40%) ITYPHNIKH(8%)

moin0el. ANOPAKAZ(23%)
IMpoxreilpuévov va Lxa-

vomotnBovv oL avAayxreg
MAPATQIH

Tov avlowmouv oe evEé- HAEKTPIKHE ENEPTEIAZ
XQPIE KAYZH

QYELA XONOLUOTOLELTOL
EVEQYELA OO OLAPOQES
TNYEGS.

Ztnv ewxova 2.3.16
@oivovtal oL dLAQOQES
TNYES EVEQYELOS %OL OL

KAYXZH I'lA GEPMANXH

. : KAYZH I'lA MHXANEZ &
OVAY®ES OV LLOVOTOLOD HAPATOIH
vtal W ovTéG. HAEKTPHKHE ENEPTEIAX

Ewova 2.3.16

Apacstnototnra
IZXYX - AIATPO®H

o va mpaypatomotnfovy oL 6aoLxnég Lel-
TOVQYLES TOV avORWITLYOL 0QYaVIGUOU (aVaTVOY, MINAKAYX 2
XUXAOQOQELO TOV OLiNOTOG, XiVNGN GTAAYVDYV,

%.0l.) OTTOLTELTOL EVEQYELQL.

H evépyera avtn mpoép- Evégyera (kcal) mov yonoipomoreitor
XETOL O.TO TN XNULR1) EVEQ- and tov avloomo oe dLd@oges dQUOTNOLOTNTES
YELO TOV TQOQ®OV, UECO (ov Tipég eivar xotd mEooéyyien)

urag woAVmThoxNng dLadL-
XO0LOG TTOV TTEOYUOTO-

MTOLELTOL OTO ®XVTTOQO.

g Bégog

Xenowpomoreiote ta copatog | 45kg 68kg 90kg 113kg
dedouéva tov Ilivaxra 2 H doa-
otnv axdiovdn dgaotn- “‘"9“”l‘"”“ ’
odtnTa. Yroloyiote #atd draguei pie doe
TEOGEYYLON TLC EVEQYELQL- "Yavog 40 60 80 105
®€g oag avdyxreg ot keal Kafiopévog 65 95 130 165
VLo o GVVIOLOUEI) ERE I 0o 70 100 140 170
cag. Ymoloyiote TNV .
avtiotolyn péom Loyv. Ieginavog

& TOLEG LOQYES EVEQ- 6T0 maE%o 130 195 260 320
YELOG WUETATQATNXE M

Tonyogo

EVEQPYELO TTOV TTNQOTE KOTO '[Q(—’:E[uo 290 440 580 730

TN OLAQPXRELO TOV ELXO-
OLTETQAMQEOV;
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N

‘OloL pog £€YOovue TNV EUTELQLO TWS OTOLOONITOTE
ocopo %ot av 0écovue oe xivnon, aveEdptnto 0O TO
eldog nivnong, m.x. 60AN otov aépa, oricOnom, xVAiom,
%®TA., WeTA amd Aiyo Qo oTtapaTnoEL.

Av YONOLLOTOLGOVUE TNV €Vvola TNG evEQYeLag Oa
TOVUE OTL 1 OQYLXY) EVEQYELO TOU OWUOTOS (XLVNTLXY)
UETATQATNRE UECW TOU €QYOV TMV TELOMV 1 TWV OVTL-
otdoewv oe BegouotnTa.

BOa uwopovce GEOYE €vO COWO VO TOQAUEIVEL €T’
AmELQO GE ®ivnom;

TToAhol e@evpéteg mpoomabnoav va aviiotabuicovv
TIG ammieteg AOyw TL60V mpoteivovtag “€Evmveg”
oLaTtatelg Omwe avtég oTLc e1xoves 1 zatr 2. Ouv dotd-
EELG OVTEC OVOUAGTNROV OELXRLVNTO YLOTL OL EQPEVQETES
Tovg mioTtevayv OtTL Ba ovveyilovv va %LVOUVTOL €T’
amelpo. H dtdtakn oty ewxdva 2 ogeiletal otov Ita-
L0 xaOnynty J. Taisnierus mov éCnoe 10 16° oLwdvo.
Avtoc mioTteve O0TL 0 poyvnTionos Ba MTtav n Avon oto
TEOBANUO TNG AXATATOVOTNG %iVNoNG.

Ewova 1

H Svvauixn evégyeta TV UETOAALXDOV 0QALOOV UETA-
TOETETAL OE XLVITIXI] EVEQYELO TOU TOOYOU.
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Av opnvope T petalhxn o@aiga Aiyo mLo
®aTw omo to onueio E avtn Oa doyxile va xivei-
ol AOY®w 60QUTNTAC %Ol OQOV £TEQPTE GTNV OIN
D 0o ovvéylle tmv xivnom g GTNV XROUITVAY
TEOYLA aveBAlvVOVTOS ®OVTA G0TO ONUELo A’ OOV
Eexivnoe, YwEIg Vo TO @TAVEL AOY® TOLBMV.

Av tomobfetovoaue évo poyvity otn 6don B,
tote M €LEN Tou Oa €dLve EVEQYELO OTNV OQOLQO
pépvovtag TV mait oto onueio E. Exel Aoyw
6apvtnTOoc M o@aipa Qo dEyLle TAAL Vo %LVELTOL
%Ol TO @QaLVOuEVO 0o ouveEXLLOTOV OXOTATAVOTO.

To meipapa €6elEe OTL ®ATL TETOLO OEV WUITO-
oel va ovubei. O poyvNING O OTOLOG VITEQVLXRM-
viog TN Gaputixnn €AEN Oo avéBale tn oaipa
oto E, dev Ba tnv ehevBépmwve dtov avty elye
ovébel mAlL oto xexhipévo emimedo ED.

Exotovtddeg epevpéteg mpoomabnoav va zato-
O%EVAGOVV OELXIVNTO, TANV OUMG TO TELQOWUO EOELYVE
TAVTA OTL UETA OO XATOLO YQOVLXO OLAGTNUO, ULXEO 1)
neyaro, n zivnon otopotovoe. ‘Oca aeLxivnta QAVNXRE
OTL LELTOVEYOUV YLO UEYAAO YQOVIXO OLOGTHUATO, GTO
TELOG amodeiyOnre OTL OL ePeVEETES elyav %EUYEL OE
®AmOoL0 €EAQTNUO ULOL TNYN €VEQYELOS, OVVNOWGS %dAToLo
OVGOWQEEVTY NAEXRTOLXNG EVEQYELOG.

———

Ewova 2

Tétolo “oewwivnta” VTAQEYOVV XKOL ONUEQO %Ol TTM-
Lovvtor wg oELomepieQya TEYXVOLOYLXA ETLTEVY-
wota. ‘Eva amd avtd @alvetor otnv ewwova 3. )
Av eEegtdoovue TO %OVTL O0TO ONOLO OGTNEICETAL
0o 6p0vuE OTL TEQLEYEL €VO. GUOCOWQEEVTY €VA TNVIO
nal €vo niextpovird eEdptnua. To xivovpevo
OTELEXOG TO OTOL0 BOIOKETAL TWAVW OO TO KO- () i = J
Tl epLEyel Evav poyvnty. ‘Otov o poyvinTng TAnoLaiel
0TO TINVLO, TO MAEXTQEOVIXRO €EAQTNUO ETLTOETEL
TN 81000 TOU NAEXTELROU QEEVUOTOS ROL GUVETWG
To {NVio yivetalr mhextoopayvntns. Etour élxel
TO UOYVNTY] OLVOVTAGS TOU EMLITAEOV ALVITLXY] EVEQYELO.
‘Otav 0 poyvitng 6eioxeTOL LaXELO O0TTO TO EEGQTNULOL
N elvar axivntog toTe TO €EAQTNUO AELTOVQYEL S
WS OLOKROTTNG, TOVEL 1] 6{000C TOV PEVUATOS OO
TO TTNVLO %OL 1 damAVY TNG MAEXTOLXNG EVEQ-
YELOC TOV GUGOMQEEVTY. Mg TOV TQOTO OUTO ETML-
TUYYXOVETOL: O) 1 TTEQLOOLXY] TTEOGPOQV EVEQYELOG

YL0. Vo ovTLoToOniCovtal oL OTMAELES TOV O@E(-

Lovtor oTig TEL6€C ®OoL 6) oLxovouio oTNV MAEK- % |
TOLXN EVEQYELO OLOTL TO XUXAMUO OLOQQEETOL ATTO %
QEVUO YLO ULXEO XQEOVIXO dLdoTnuo o€ xdbe To- —

Aaviwon. Ewoéva 3
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H eowtepunn evépyela TNG OTUOOQPALQOGS
m %Ol O ROLEOG
e\

Ouv mepLoootepol avBpwmor cvvnBitovv va mopaxo-
LovBovv To dEATLO TEOYVWONG TOV ROLEOV %Ol VA JTQO-
00QUOCoUY OvAaLOoyO TLS OQAOGTNELOTNTES TOUS YLOL TNV
emouevn wépo. 'Etol yvwpilouv av mpdoxeittor vo 6é€-
Eel, vo avEndei m Oegpuoxpacio, vo @UONEOUV AVEUOL
%th. H owtio tov ahlayov tov ®0Lpov %ol 1 duvoto-
TNTa TEOGAEYNS TOU OmaoyOAnoov Tovg avlowmovg
oo TNV aEYOLOTNTO.

SNuepa M emotun NS Metewpoloyiag eivalr o€
0éon vo xdver 0ELOTLOTES TEOBLEYELS YL TLS OUECWS
emMOUEVES MUEPES. Mmopovue vo TEQLYQAWOUUE TO %OLL-
OLXO QOLVOUEVO OV XAVOUUE CLOUETES OALITAOVOTEVGELS OL
omoleg Oao pag oTEENOOVV TN OUVOTOTNTA VO EENYN-
OOVUE QPOLVOUEVO OTTMS OL XVXRAWDVES M N avouboia akld
0o pog emTEEPYOVY VO ROTOVONOGOUVUE TOVS 60.01%0VG
UNYXOVIOUOVS oL omoioL evBUvovTal YLo TO XROLQUXA
@aLVOUEVO.

271G TEQLYQOPES HOS Oa XONOLULOTOL|GOVUE €VVOLEGS
TLS OTOLEC OGUVOVTNOOUE OE CUTO TO REPOAAALO, OMWGS
mieon, Oepuoxpacio, €omTeQLRY &€vEQYyeLa, Oepuotnta,
€0YO0 %Ol OAMEC YVWOTES OO TEONYOUVUEVES TAEELS,
0TS TUXVOTNTA, AVWOY, €EATULON, VYQOTOLNON %TA.
Toia elval To 600LXG OTOLYELO TO OTOLO. EUTAEXOVTOL
OTO ROLQLXG QOALVOUEVOL:

e o T

and To oVVVeQa 100% 7tng mEoGminTOVGOS OXTLVOGOLiag

6% OvoyéeTat
oné TovV g

3% omopgogdTon 4% avoxhétol

p : 16% amogoogdtat : :
0UTO TO GUVVEQW A 4 oo To £d0Qog
and Tov ofoa

o ATOQQOPATUL CTO
TNV EMLPAVELD TOV €dAQOVG
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A) O 'Hhiog o omoiog
elvVOL ULO TEQAOTLO TNYM

evépyerag mov Oepuoli-

ver t) I'm. H 6éppavon nhiexn extivoGolic
YIVETOL WE TLS OXRTLVO- mQOOTiNTEL VTG
BOALEC TTOV EXTEUTTEL KOLL

€LOLXOTEQO UE TQEELS ATO

OVTEG: O) TO 000TO PG,

6) TNV 00QATN OXTLVO-

'

;

H nliaxn oaxtivoGorio mgoomimtel
za0eTo

}

/Q/L

B60oAlo TTOV OVOUATETOL VITE-
ovBpn axtivoboiio %ot
Y) TNV €TLONG 0.OQATY) OXTL-
vo6olio mwov ovoudletat
VIEQLOONG axTLVo6OoLial.

H nAiwaxiq axtivobolio
MQOGTINTEL VX6 YOVIM

IIgpoomitTtovon OaxnTLVOGOAiQ

B) H atpéocgaigo 1
omolo Ue TO GEQLOL TTOV
mepuhoubaver, xabopilel
10 640oc oto omoio Oa
PTACOUV OL OLAPOQES OXTL-
VOBOAIEC %Ol TO OTOTE-
Aeopo wov avtéc Oa emi-
@PEQOVV GTO. OLA QOO GU-
otatixd, 6nwg 10 O,, ToO
CO,, 10 vepo, x.o.

;

') H I'm n omota £€x&L
VO OVYXEXQLUEVO OVA-
YAu@o amd 61, wrEAVOVG,
medladeg, ».0. H I'm me-
OLOTEEPETAL YVOW OO TOV
EQVTO TNG %Ol TOVTOYQO-
VO TEQLPEQETOL YVOW AT
tov fAto. O dEovag meQL-
oteopng s I'mg magov-
oLater ®hion 27,3° wg mEog
TO €miTEdO TNG TEOXLAS
TNG UE ATOTELEGUO. VO UM
€Y 0VTOL TO (OLO TOGOGTO
O®TLVO60LLOG OL TEQLOYES
mov 6ploxovTol 6e dLapo-
QETLXA YEWYQA@LXA TTAC-
™. H I'm, evw déxeton anti-
voBoLio amd TOV MALO e Aoyw Siagopds Ogguoxpaciasc petasv moAwv xai LonueQLvov, omn-
ULOVOYOUVTOL QEVUOTA AEQQ, UE POQE ATO TOV LONUEQLYO TEOS TOUG
molovs. Emiong, dnutovoyovvrar {aves viyning xaw xouninsg mieong,
Ol OTOLES TEOOOLOPILOVY TN POOA TWV avEUwvV oe xdbe nuiopaigto.
axtivobohia pe amotéhe- AOyw TNG mTEPLATEOPNS TNG IS, TO QEVUATO EXTEETOVTAL TEOS OLa-
ono va Yuyetor. ‘Etol dta-  @opetinéc xatevdivoels oto 600£10 xal TO VOTLO NULOPALOLO.

omotéheopo vo Beouaive-
TOL, TOVTOYQOVO EXTTEUTTEL
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LoQ@®WVETAL Wio WEomn T Begpuoxpaciag yia Olo Tov
ahavntn N omoia alAdler wOAD 0QYd %ol dLaExel TOLY
UEYALO YQOVIXGA OLOAGTNUATO TEOXOADVTOS TEQAOTLES
oAhOYEC 0TO %ALUO TNG YNNG OMWS T.X. XOTA TNV TEQLO-
00 TV TOYETOV®V.

H 6aown emidpaon tov MAtov eivor n avEnon tng
ECWTEQLXNG EVEQYELOS TNG atudoairpas s Inmg, 1
omolo OUWG OevV elval oUTE OUOLOUOQE®TN, OVTE GUWUUE-
town. ‘Etov avdloya pe 1 yovio pe tnv omoio m
O®TLVO60LL0 TEOOTITTEL OTNV €mMPAveELd TNG Mg =t
UWE TO YEOVLXO dLAGTNUA YLO TO OTOLO OVTO GUUBALVEL,
mooxaheltor avaioyn avEnon tng Oepuoxpoociog TNG
OTUOGPALQOG.

Ou dLoopéc TNg Oepuoxpaciog OTLS OLAQOQES TTe-
QLOYESC TNG ATUOCPOLEOS £€XOVV G OQITOTELECUO VO Ti-
Oevtal oe xivnom WEYALES TOGOTNTES OTUOGPOLOLXOU
aéQa.

OuL %LVAOELS QUTES elvol avuyPmTI®ES, OE TEQLOYES
omov 1 Oepuoxrpoocia eivor vynin xor xaboduwwéc o€
meQLOYES Omov 1 Oepuoxpacio elvor yaumii.

Exiong AOyw NG TEQLOTEOPNG TNG YNG, OL OEQLES
nateg tiBevrar oe zvrhoteQEN %ivnon oyxmuatifoviog
TEQAOGTLO QEVUOTO O€Q0 TO OMOLO. XLVOUVTOL WETO-
EV meQLOX®MV WE OLOOEETINES TLUES Tieong xou Oep-
LO%QOGLOG.

Y& TomnO eMimEDO TO PEVUOTO GLVTA %XLVOUVTAL TEOG
©0TEVOVVOELS OL 0TOiES TEOGALOPILOVTAL EXTOS ATO TLG
OLOLPOPES TLEONS %Ol OO TO GTOLYELD TOU OVAYALEPOU

Xroopata Bvoavo —_—

Ylpwu)gaitagf.ﬁ’:— /.-——
P - \-..-.-,_jz/l
= '-.__
Mehovoostoopata N ’ I
W v [l ‘I"’UXQOG usng
r T ”._‘ ..-..::.l ) sy "'I
e [l
‘;j&“‘g

Ocoud péromo k_._1 00—200 Kmﬁl
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™S I'ng omwg medLddes, 0QOGELPES, MAEAVOL, .0l

Ta pedpoto OTLOOCEALOLXOV OE€QO TO ONOLO EYOLV
OL0QOopETLRES OeQUOnQAGlEC %Ol OLOPOQPETIXRO TOGOGTA
VOQATUWV, CUVNOWS ava@épovTal MG NETORA. XTLG
TEQLOYES OTOV GUVOVTLOVTOL TO WETWTO OGLUBAivouv
OAAOYEG OTOV %OLEO %OL TEOXALOVVTIOL QPOLVOUEVO OTWG
600Y%€G, YLOVOMTWOELS, RAVOGMVOG, %.T.\.

Ta pevpato aépa, n €EATULON TOV VEQOV, 1 UETOPO-
00 TOV 0€QO0 %Ol TV VOQUTUWV OO WULO TTEQLOYY OF
AAAY amoLTOVY TEQAOTLO OGO EVEQYELOS TO OOl
mpoépyovtatr amd tov ‘Hhio. Tia va extiunoovupe to
TOCGG CVTO WITOQOVUE VO YONOLULOTOLCOVUE TaA €ENG
dedoueva:

1. O 'Hhiog petaxivel ®oL ouvtneel oe dLapxn %ivin-
on 5.600.000.000.000.000 tovoUvS ALTLOGPALELXOV CLEQOQL.

2. H toyvtnto pe tyv omolio yivetalr m xivnom tou
OTULOOQPOLOLXOV O.€Q0. WITOQEL VO ELVOL 1] TTOAMY pixEn 1
e TOAVY ueydiyn. ‘Eyovv ouwg petondel »or toyvtn-
teg €wg %ot 600km/h.

3. MetoxLvel TEQAOTLEG TOGOTNTES OXROVNG TOV OL-
xva @Bdavouv ta 500.000.000 tovovug.

4. Avupwver %ol GUVTNEEL OTNV OTUOOPOLOO TEQG-
otleg moodtnteg vepov. ‘Eva ovvnbiopévo ouvvego
mepLéxer 100 éwg 1000 tOvOLS VvEQOV.

5. H evépyela mov exAhVeTOL 08 (LOL ROAOXOLOLYVY] %OL-
ToLylda elval UEYOLUTEQN OO OUTY TOV LOOOVUVOUEL UE
10 atopilzég 60ubec OMWGS OVTEG OV YENOLULOTOLNON-
®xov 0T X1p0ooiuo.
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INEPIAHWH

dowvopevo dmwg TNEN, 6000UOC, OLOGTOAYN TEQLYQAPOVTOL
e T évvoleg tng BepudtnTog xoL tng Bepuoxpaciog.

H OAn amotehleital amd dtona xoL woOQLO. Tov €xouvv dV0
60.0L%d XOQOXRTNOLOTIRA:

a) %LVOUVTOL %O

6) allnlemidpovyv.

Apo to puogLa Ba €xOouv AULVNTLXN %OL OUVOULXY EVEQYELO.
E@’ 600v mpoxeLtal OUmS YLo apoLd o€QLo 1 dUVOULXY TOVG
evépyelo umopel vo Oewpnbel apeintéa. Ztnv meglmtwon
avty opifovpe TV somtegxn evéoyero U pe ) oxéon: U = NK,

omov K m péom wuvnuxi evépyera tov pogiwv.

H d0tta tov ogplwv va ooznoUv dUVAUELS GTO TOLYM-
HoTo TOV d0YELWV TOU TO TEQLEYOUV TEQLYQAPETOL WUE TN
xonon tov @uowxkov peyéBovg tng micong. H migon elvor 1o
novouetpo wéyeBog mov opiletor omd TO MNAivo TNG RAOe-
g ovvaung F, mpog tmv emigpdveia S, otnv omoia avTi
ooxreltar dOnhodn P =F/S pe povddo puétonong oto Oiebvég
obotquo 1N/m? =1 Pascal.

Av avEnoovpe tn Begpuoxpacio €vog agpiov avEdveTol M
mieon tov. H avEnon ovin ogeidetor otnv avEnon tng to-
xvTnTag tov »dBe popiov Tov.

Av Q ovopdoovpe To TOOO THG OEQUOTNTOS TOV ATOQQO-
@atar ond éva aépro, AU 1 aVEnNon Tng €0MTEQLRNG TOV
evépyeltag xat W to €oyo, toTe Loyxvel n oxéon Q=AU+ W
OV TEQLYQAQPEL TNV aQyN] OtaTtiienoens tng &evégyseiag.

Mo punyovy Tov XENOLUWOTOLEL NAEXTOLXT EVEQYELO OTTOQ-
0o@ad evépyero W, evd TO €0Y0 mov mopEXEL Eva W,

To anhixo W,/W, ovoudletor améddoon tng unyovig.

Anhodn:

EVEQYELOL TTOV OLTOdIOETOL
EVEQYELOL TTOV OITOQQOPATOL

-100%

a0d001 =

O ovOuog pe Tov OmOLO ULO. LOQEPY EVEQYELOS UETOTQETE-
Tal og namola AAlm, ovoudletar teyvg xoL ovpubohiletal pe
to P.

‘Etou av pio mogdtnto evépyetag W HeETATQETETAL g8 AALY

L o i ,
oTN XeOoVvVLry OLaQxeLa t, M LOYXVG Elvol P:T ne povado

Joule .
S

uétonong oto S.I. 1o 1 Watt=



