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Omwe £xe1 NON ava@epBei, TO ATLOCPAIPIKO PEUCTO Eival EVO
HEIYHO aEPIWV.

Oewpeital 0TI T000 0 ¢NPOG AEPAG OO0 KAl O UYPOG AKOPEDTOG
a€pag (1o peiypa §npou aepa Kal PIKPAG TTO00TNTAG UOPATHWY)
OUUTTEQIPEPETAI TAV 1IOAVIKO QEPIO.

H peAéTn  1010TATWY  TOU  QTUOCQAIPIKOU PEuaTOU  (CEPQ)
TIPOUTTOBETEI TNV ETTIOKOTINGN TwWV BACIKWY  BepUOOUVANIKWY
VOUwv ol omoiol B8a avaAuBouv TapaKATW OTMWC  QUTOI

eQapuolovTal TNV PEAETN TOU ATMOTPAIPIKOU PEUATOU
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EVTATIKEG KOI EKTATIKEG 1I010TNTEG

EKTaTIKEG €ival ol 1010TNTEG TOU CUCTAPATOG TTOU EGAPTWVTAI ATIO TO
HEyeBog (Tnv €KTOON) TOU CUCTAWATOG N A0 TN pAda Tou. Av éva
ouoTnua OlaIpeDEi o€ n PEPN TOTE N GUVOAIKK TIUA TNG EKTATIKAG IDIOTNTAG
gival To ABpoIcua TWV ETTIMEPOUC CUVEICPOPWYV ATTO TA N PEPN.

n
Ysys = z Y]

j=1
[Mapdadelyua EKTATIKNC 1010TNTAC €ival O OYKOC

EvTaTikég €ival o1 1010TNTEG TOU CUCTAUATOG TTOU Eival AVEGAPTNTEG QATTO
TO peyebog (Tnv €KTAON) TOU CUCTAPATOG 1 ATTO TN Pada Tou. Av €va
ouoTtnua dlaipedei o N pePN TOTE N TIPN TNG EVTATIKAG IDIGTNTAG €ival idla
yia KABe pia atrd TIC n uTTodIaIPETEIC.

[Mapdadeiyua evTaTiKnC 1I010TNTAC €ival N BEpuokpaaia. Tsys = T;




EVTATIKEG KOI EKTATIKEG 1I010TNTEG

e 2TIC TTEPICOOTEPEC TTEPITITWOEIC N TIMA MIAG EVTATIKAG 1010TNTAC MTTOPEI va
emITEUXOEI a1TO TO dlAipeon TNC AVTIOTOIXNG EKTATIKAC 1D10TNTAC dla TN padla
TOU OUOTNMATOC, ONA:

Y=
m

[a TTapadelyua o €10IKOC OYKOC (eviaTiKA 1010TNTA) UTTOPEI va TTapaxOEi
aT1Td TOV OYKO (EKTATIKA 1810TNTA) diaipouuevo dia TN pada:

v=K(m3/kg)
m
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OMOVYEVEIC OUTIEC KOl PAOTEIC

Opoyevrjg ovouadeTal pia ouaia TTou €XEl OLOIOUOPEN QUOIKNA doun Kal
XNUIKN ouvOeon

H xnuiky ouvBeon Tou vepoU OuUpPBOAIleTaI PE H20 aAAG TO vEPO
UTTOPEI va UTTAPEEI O€ DIAPOPEC NOPPEC:

* Yypn
« A€pia
e 2TEPEN

To vepd uTTopEi €TTiong va UTTAP&El Kal oav piyua Uypou Kail aTuou 1
Uypou Kal oTepeoy. AUTa Kal AAAA HiyHOTa TOU VEPOU €XOUV TNV idia
XNMUIKA o0vleon aAAd n @uUOIKA Toug doun dev gival opuoIooOPPN.

KdBe pia atmo Tig TPEIG HOPPEG TOUu vePOU (Uypo, OTUOG Kal OTEPED)
ovopadetal @aon. NoAAEC POPEC O ATHOC OVONALZETAl KOI AEPIO.

2.€ Eva OIPATIKO N TPIPACIKO Hiypa ol @ACEIG dlaxwpidovTal JETAGU TOUG
aT1rd Ta 0PI TWV QACEWV.
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Mop@ig Evépyelag
(a) Makpookorrika
(B) Mikpookorrika
. , , 2
*  Kivnrikn Evépyeia (UOKPOOKOTTIKN HOP®N) E =—m-V

- Auvauikn Evépysia (LOKPOOKOTTIKA poper)) £, =m-g-z

 Eowrepikn Evépyesia (MIKPOOKOTTIKA HOP®N).
Eivai Beppoduvauiky 1010TNTa KAl N METABOA TNG KATA TN
OldpKela pIag dlgpyaoiag ¢aptaral JOvo atrod TNV ApXIKN Kal
TEAIKN KATGoTAON.
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Mop@<g Evépyelag

 H eowrtepIkA evépyela OE UTTOPEI va UETPNOEI, AAAG O JETABOAEC TNG
UTTOPOUV VA OUOCXETIOTOUV HWE AAAEC UETPNOIUEC TTOOOTNTEC OTTWG
gival n Beppokpaaia, n Trieon Kal 0 €101KOC OYKOC.

* H oMK evépyela evOC OUCTAPATOC ATTOoTEAEITAI ATTO TO ABpPOoIoCUA TWV
AKPOOKOTTIKWY KAl TWV UIKPOOKOTTIKWY JOPPWYV, TOTE EXOUME OTI:

1
E:Ek+EA+U:5-m-V2+m-g-z+m-u

« H maparmdvw eCiowan ava yovada ualac JTToPEi va ypagei oav:

L o
e:ek+eA+u:5-V +g-z+u



1°¢ OEPpOOUVAMIKOC VOUOG

H OBeppdtnra 1rou trpocdidetal e éva ouoTnua .... AUuCAvel TNV ECWTEPIKN
EVEQYEIA TOU N TTapayel Epyoll!

dU =dQ+dW

cdl' =dQ— pdV

c,: Ei10Ikn BgpudtnTa UTrd 0T0BEPO GYKO!!
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EvOaATTia

e 2TNV avAAuon OBepPOdUVAPIKWY OUCTNUATWY OUXVA ouvavTtatalr o
ouvOUaOouOC Twv 1IdloTnNTwY U + PV [1a AOYOUG EUKOAIOC auTOC O
ouvOuUao oG ovopaleTal evBaATria kal cupBoAileTal pe o H.

H=U+P-V

e H evBaATtria ava pyovada padlag opiletal atrd TNV £Cicwon:

h=u+P-v

H evBaATTia gival pia ouvaptnon BepPoduUVANIKWY IDIOTATWY KOl CUVETTWC
gival KI auTh dia 1010TNTA.

24/11/2025



Ei10IKR OgppoTnTa

H eoWTEPIKN EVEPYEIA UIOC OUOYEVOUG CUMTTIECTNC OUCIAC UTTOPEI
Va ypa@PEi oav ouvapTnon 2 avecapTnTwy I0I0TATWV:

u=u(T,v)

H yevikn ék@paon yia TN YETABOAN TNC EOWTEPIKAC EVEPYEIOC MIOC
OTTOIOCONTIOTE OJNOYEVOUC CUMTTIECTNG OUCTiag gival:

du dT +(a—uj dv
T

ov

H 1TpwTtn MEPIKA TTAPAYWYOC gival pia Beppoduvauikn 1010TNTA KAl
ovopadetal 101K BepuotnTa uttd atabepo OyKo

£
c,=|—
*\or ).

24/11/2025
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Ei10IK OgppoTnTa

« AvtikaBioTwvtag TN BepudtnTa UTTO OTOBEPO OYKO OTnV €Cicwon TNG
EOWTEPIKNG EVEPYEIDQC:

duzcv-dT+(a—uj dv
T

ov
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Ei10IK OgppoTnTa

« H gvBaAtria pIOC OPOYEVOUC, CUMTTIECTHC OUCiag MTTOPEI va ypagei oav
ouvapTnon 2 avecaptTnTwy I0I0TATWV:

h=h(T,P)

« Mia yevikl €k@paon yia Tn METOPROAN TNC E€OWTEPIKAC EVEPYEIOC MIAG
OTTOIAC0ONTIOTE OMOYEVOUG CUNTTIECTNG OUCiag gival:

dh T+(%j dP
OP ).
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Ei10IKR OgppoTnTa

H 1TpwTn MEPIKA TTAPAYWYOC gival pia Beppoduvauikn 1010TNTA KAl
ovopadetal 101K BepuornTa uttd arabepn Tieon

. (%j
"o\t ),

AvTIKOBIoOTWVTAC TN BEpPOTNTA UTTO OTABEPN TTiEON OTNV £€iI0CWON TNG
evOaATTIOC:

Oh

dh=c, -dT+(—j dP

oP ),
O1 Tiyéc Twv Cp, €, ernpealovTal TTEPICCOTEPO ATTO METARBOAEC TNC
Bepuokpaaciag TTapd TNG TTiEoNC.

Cp = C,

210 A1gBvEC 2uoTnua Movadwy (S.1.) ol yovadeg pETpnong Toug givai:

J
kg - K

24/11/2025
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Ab6yocg EIdIKwv OgpHOoTATWY

« O Aoyoc¢ €1dikwyv BespuotTnTwy €ival dia adidotarn TToooTNTA, TTOU OpifeTal
oav:

O Adyoc €1dIkwv Bepuorntwy,

OnA. 0 AGyocg dUo BepPodUVANIKWY IDIOTATWYV gival €TTioNS BEPUOdUVAUIKNA
1010TNTA.
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AavBavouoec OepUOTNTEG

* ANavOBavouoa Bspuotnra piag ouciag ovopddletal n PETABOAN TNG evOaATTiag
KaTta Tn diapkela aAAaync ¢Aaong TnG ouaiag.
OpileTtal €1TioNG C0QV TO TTOOO0 TNG EVEPYEIAC TIOU QATTAITEITAI yIA TNV
aAAayr ¢aong piag povadag ualdac Tng ouaiag.

« H AavBavouoa BeppoTnTa £CATHIONG Eival hfg = hg —h r
« H AavBdavouoa BepudtnTa TAENC cival h,=h,—h,
« H AavBavouoa BeppdTnTa £CAXVWONC Eival h =h —h

O1 AavBdavouoec BepudTNTEC Wiag ouaiag gival €TTiong BEPUOdUVAMIKES
1I010TNTEC KAl €ival CUVAPTAOEIC TNG TTiEONC Kal TG BEpuokpaaiac.
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[Tapddelyua

YTT00€0TE OTI N EOWTEPIKA EVEPYEIQ KAl N €VOAATTIA pIag ouoiag eivail
OUVAPTNOEIC YOVO TNG Bepuokpaaiag kal OTI o1 €I0IKEC BEPUOTNTEC TNG
ouagiag gival oTabepEc.

Na Bpeite €€IOWOEIC yIa TN METABOAN TNC EOWTEPIKNG EVEPYEIOC KAl TNG

evlaAtTiac TnNC oudia¢ kKabBwc¢ auty akoAouBei diepyaoia BEpuavong

amo T, oe T,.

« Eidaue 1TponyoupEVWC OTI N ECWTEPIKN EVEPYEIQ OAV COUVAPTNON
Oepuokpaaciag Kail €I0IKOU OYKOU UTTOPEI VA YPOPEI:

0 0
du:(—uj dT+(—uj dv
oT ), ov ),
« AQPOU n eKQwvnon avageper OTI €ival ouvaptnon MOvo TNG

OepuoKpaaciag, TOTE N TTAPATIAVW £CiCwWON YiveTal:

du:(a—uj dl =c, -dT
oT' ),
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*  OAOKANpWVOVTOC TN TTOPATIAVW €£Ciowaon atrd Tn kardotaon 1
oTn Karaortaon 2:

U, 1,
du:cv-dT:>Idu:cvde:uz—ulzcv-(];—ﬂ)
" . -_—

H evBaAtria cav ocuvaprtnon Oeppokpaciag Kal Trieong UTTOPEI va
YPOQEI:

dh:cp-dn(%j dp...... dhz(%j dTJ{%j dpP
oP ). oT ), oP ).

« A@oU n ekpwvnon TrepIypa®el OTI €ival ouvaptnon MOvo TnG
Bepuokpaaoiag, TOTE N TTAPATIAVW £Cicwaon YiveTal:

dhz(%j dT =c,-dT
oT ),
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«  OAOKANpwvovTaC TN TTOPATTAVW £EiICWON ATTO TN KAatdoTtaon 1
oTn Karaortaon 2:

h, T,
dh=c,-dT = [dh=c, [dT = hy~h =c,(T,~T,)
hy 1 _—

Apa n evOaArmnio petaBarAetol

TLEPLOCOTEPO ATO THV
E0WTEPLKN EVEPYELA, EMELON TO

Uy — Uy = ¢ - (T, — Ty)
Cp>CV EE—

24/11/2025 National and Kapodistrian University of Athens 18



[davika Agpia

* [davika agpia ovopadlovTal TA AEPIA TWV OTTOIWV N ATTOAUTN TTiEDN, N
ATTOAUTN BEpPOKpaTia Kal 0 €10IKOC OYKOGC UTTOKOUOUV TN KATAOTATIKN
eCiowon:

Pv=R-T

To oUpuBoro R ovopdletal oTaBepd TOU agpiou Kal N TIPA TS
£60PTATAI ATTO TO OEPIO TTOU EGETAGETAI KABE popd. OpideTal oav:
R _
R=—_ R=8314J/Kmol-K
M
omou R ovopadeTal TTAYKOOUIO oTaBepA agpiou.
« EVOAAOKTIKN JOP®N TNG KATAOTATIKNAG £Ei0wang givai:

PV=mR-T

V
omou: v=—="FV =v-m  &ival 0 OyKo¢ TNS ouaiag
m

24/11/2025 atior nd Kapodistrian University of Athens 19



[davika Agpia

« H 10€a TOU 10aVIKOU Qgpiou gival JOVO €VA HMOVTEAO CUUTTEPIPOPAC TWV
TTPAYMOTIKWY AEPiWV.

« H ouutrepipopa €vOC TTPAYMUATIKOU QEPIOU €ival TTIO KOVTA OTNV 10AVIKN
OTAV N TTiECN TOU AEPIOU €ival HIKPOTEPN ATTO TN TTiECT OTN KPIoIUN
KATAOTOON KOl N OEpUOKPACia TOU agpiou gival HEYOAAUTEPN ATTO TN
OepuoKpaCia OTN KPICINN KATAOTAON.

« O aépag oe kavovikec ouvOnkec dwpartiou 300 K kar 101 kPa eivai
EVTOVQ UTTEPBEPUOC apoU N TTieon €ival APKETA PMIKPOTEPN ATTO TN KPIOoIUN
mmieon Twv 3,74 MPa «kai n Bgpuokpacia apkeTd TTAVW OTTO TN KPIioIUN
Bepuokpacia Twyv 133 K.

24/11/2025 National and Kapodistrian University of Athens 20



[davika Agpia

H petaBoAn Tn¢ evBaATTiag evog 1davikou agpiou divetal atro:
dh=c,-dT

H €dikiy Oepudtnra umd oT1abepry Trieon e€aptdrtal  ouvibwg

QTTOKAEIOTIKA aTTO TN GSpHOKpGGI'CXh ETOI:

dh:cp-dT:>fdh:chdT:hz—hl:TcPdT
h i

4

Mia TuTTIK) CUVAPTNON Eival: 5 3 4
c,=a+b-T+c-T°+d-T"+e-T

[1a Eva 10aVIKO aEPIO I0XUEI OTI:

‘R R
CP Cp—C :R, CP:7/_9 C =—

Yy =— 7/—1 ’ —1
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[davika Agpia

[1a povoaTouika aépla (OTTwe Ar, He) kal o€ XapnA&EC TTIECEIC, TO
Cp gival avegdptnTo atro TN Bepuokpaacia, Kal opifeTal oav:

5
CP = ER
[a Tn mepiTTwon auty, 70 ¢, €ival: c = 3. R
b2

Eteidr] yia 10 POVOATOMIKA aEPIa Ol EI0IKEC BepuoTnNTEC E€ival
aveCAPTNTEC ATTO TN BepuoKpaaia, IOXUEI yIa TNV ECWTEPIKI EVEPYEIQ
Kal TNV evOaATTia OTI:

u, —u, :Cv'(Tz_ZI)

h, —h, :CP'(Tz_Tl)



[MoAuTpoOTTIKEG OlEpYOTiEC Yia IdaviKa AEpia

[loAuTpoTTiKn dlEpyaoia €ival QUTH TTOU TTEPIYPAPETAI ATTO TN TTAPOAKATW
eciowon:

P-V'"=C =ocrabepo

OTTOU TO N OVOMACETAI TTOAUTPOTTIKOG EKBETNC.

[10 EOWTEPIKA AVTIOTPETITEC OIEPYOACTIEC TO £PYO VIO MIA TTOAUTPOTTIKN
dlepyaacia ekppadleTal QTro:

2 2 C.V—n+12 Pyl
wu:jP-dv=jC-v_”-dv= =
1 1 -n+1 | 1-n|
— W, = B -v,—h-v

l—n
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[MoAuTpoOTTIKEG OlEpYOTiEC Yia IdaviKa AEpia

_ (V2 pay _ (Ve HRT PA
W= [,°PdV = [ *==dV A(PLV., T)

_ Vadv Vs V=const

= uRT IV]. = URT|InV[;
Or, W = uRT ln:—: 55/,/;;, . P2, V2, T)
Also, from_P,V; = P,V,, we have w

W = uRT lnP— 1 2
2

Also, W = Area of the shaded region

 H mrapatravw eciowaon I0XUEl yIa OAEC TIC TIMEGC TOU N €KTOG TOU hn=1.
2TN TTEPITITWON AUTH TO £pyo diveTal ATTO:

[ < C v,
wlzsz-dv:j—-dv=C-ln —= |=
1 4 Vi
V V
P-v -In| =2|=P v, -In| = Yy — .
RRL b R ol I Y 0
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[MoAuTpoOTTIKEG OlEpYOTiEC Yia IdaviKa AEpia

* H TTOAUTPOTTIKN £CiIOWON ME TN XPAON TNG KATAOTATIKAG £€i0wWONG MTTOPEI
vVa YPAQEi Kal oav ouvapTnon Twv I0I0TATWV:

(P,v), (P,T), (T,v)

PHV"=C

Tr=>P=C.T""
P-v:R-T:>v:R—PT
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Baoikég digpyaoiec yia Idavika Agpia

looBepuokpaciakn N LooBepun MetafoAn

dT =0

OAn n BepudTnTa
KOTOVOAWVETAI VIO
TTapaAywyn €épyou

b _»

P, v

24/11/2025

dQ = pdV

v

-1
-T2
T3

National and Kapodistrian University of Athens
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Baoikég digpyaoiec yia Idavika Agpia
* looxwpn MetafoAn

dV =0 dQ =c dT

0An n BeppdTNTA QUEAVEI B T
TNV Ogppokpacia
P2
A T
R T,
— P
I
2
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Baoikég digpyaoiec yia Idavika Agpia
* looBapnc MstafoAn

dp=0 ¢ dT =dQ=-pdV

c,dT =dQ .
A T B T
Cp ™ C, ///
P W
XpnoiyoTroigitai yio
TNV TTOPAYWYN £pYOU A
Vi1 s r
v, 1, \/
v, 1, — B
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Baoikég Olepyaoieg yia Idavika Agpia
* AdbuwaBatikn MetafoAn

c,dl =—pdV c,dT =Vdp

OAec oL dlepyaoiec otV atpoodalpa OewpouvTol KATA MPOGEYYLoON OOLABATIKEC

e 2TNV LETOBOAN aUTn Kol TA TPLO XOPOKTNPLOTLKA TOU TEAELOU
agplov petafarlovrol xwpic va 606el N va adolpebei
Bepuotnta amo to agplto. AnAadn, n uetaoAn tou mocou
Bepuotntoc petaél TNC aApYLKAC Katdotaonc 1 Kol NG
TEALKNC KaTaotaong 2 eival undev.

y—1 _
p (Y (B 1 (n)
p \Vv,) T P T\,

24/11/2025 National and Kapodistrian University of Athens
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Av BewpnBei, wg Baaikn miean n miean mepiBarovtog p, = 1000hPa kal
Oeppokpaacia n péan Bepuokpaaia epiPariovrog T,=15° C + 273,15 = 288,15K

T ( P )Rm/ Cp
MepiAnwn digpyaociwv Ty Fo
riieon, p @eppokpaoia, T 1
A A

0-1: looxwpen,
0-2:1066¢pun,
0-3:looBapng,

o 0-4:Adiaarikn,
0-5:TMoAuTpoTTIKA,
0-6:Tuxaia

.- y
eldk6g oykog, v evtporia, s
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O¢cpuoduvauikn Kai 21atikn ¢ ATUOOQaIpac

To aTOC@aAIPIKO PEUATO Eival UEIYUA AEPIWV

TO00 0 ¢NPOC AEPAC OO KAl 0 UYPOC OKOPEDTOC
Bewpeital OTI GUUTIEPIPEPOVTAI WC I0AVIKA aEpIa

H peAétn Twv 1010TATWY TOU ATUOCQPAIPIKOU PEUCTOU TTPOUTTOBETE!
ETTIOKOTTINON TWV BACIKWY BEPUOdUVAUIKWY VOUWV.
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1°¢ BepUOOUVAUIKOC VOUOC

H Oepudtnta Tou TPOCdIdETAI OE EVa GUGTNUA KATAVAAWVETA
TOOO YO TNV aUgNaN TG ECWTEPIKNG EVEPYEING OO0 Kal yIa Va

TTAPAVEl £pYO
dU=dQ+dW

dU: n petaBoAn TNC ECWTEPIKNC EVEPYEIOC TOU CUOTAMATOC
Q: n eiopon BepudTnTag
W: 10 €pyo TTOU TTOPAVETAI YA TV QUCNON TOU OYKOU TOU
OUOTAKATOC
dW=-pdV

(Fleagle and Businger, 1980).

H ampdopape cvpeppepetrar s Deppoduvopkd obomua. Oepuoduvaixo cbotnua
Elval evag Buiaxas aipa mow MEPIEXEL VHPATUONS Kl TaPoLoals dwpopetixd Bepuodu-

CVOUIKQ yapaktmoticd and tov tepiiaisovio atpa
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1°¢ BepuodUVALIKOC VOO

H TIuA TNC METABOANC TNC ECWTEPIKNAC EVEPYEINOC TOU TUCTAUATOC
du=C/dT

C,: n “e10Ikn” Beppotnta (BepuoxwpnTikoTNTA?) UTo 0TABEPO OYKO

OUVETTWC

¢,'dT =dQ - pdV

H “elbkn)” Beppotnta (C,) uno otaBepo Oyko, €ival HETPNOLUN
duoLKn TocotnTa Tou KaBopilel To MOOO TNG BeppoTNTAC TIOU
aratteital ywa va HeTaPAnBel n Bepuokpaciot EVOC OVTLKELLEVOU
Kot €va PaBuo J/K kat v avadepetatl otnv povada paloc tots
koAeital eldikn Beppotnta (c,) (ko ava povada padag) J/kg/K
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1°¢ BepUOOUVAUIKOC VOUOC

Ektog amo mv “eidikn” Beppotnta (C,) umd atabepd Oyko, ugioTaral
Kal n €101k BeppotnTa ummo atabepn Tiean (C,) Tng Beppotntag mou
amaiteital yia va PeTafAnBei n Bepuokpaaia evOC QVTIKEIMEVOU KATA
Eva Baduod J/K kai eav avagépetal atnv povada padac 1ote KaAeital
€I0IKN Beppotnta uTo aTabepn Tiean (c,) (kalr ava povaod pagag)
JIkg/K

Emmokorrnon Bspuoduvauikwy dlEpyYaoiwV

lo6Bepun, dT=0, ....
C,/dT=dQ-pdV....dQ-pdV=0 n dQ = pdV,

OAN n BepuoTnTa KATAVAAWVETAI VIO TTAPAYWYN £PYOU

24/11/2025 National and Kapodistrian University of Athens
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Ermmokorrnon Bspuoduvauikwy dlEpyaoiwV
looxwpn, dV=0, ... C,dT=dQ ...

Aev mapayetol epyo!!!l, dnAadn petaBalAetal HOVO N €0WTEPLKN
EVEPYELO TIOU onuoivel petaBoAn tng Beppokpaciog n
Eav xpnotporownBet n povada padag tote yivetat: ¢ +dT = dg

¢, N kN Beppotnta umod otabepo oyko ava povada palog kat g
E0WTEPLKN EVEPYELO ava povada palog

looBapng, petaBoAn dP=0, e pia wooBapn diepyacio Bewpeital otL
n mieon 6ev petafalAetal kol toavtoxpova BOswpeitat OtL N
LETOBOAN TNC EOWTEPLKNC EVEPYELOC TOU OUCTAUATOC €lval N oLa pe
QUTA IOV CUMBOLVEL OTNV LOOYXWPN.

C,«dT =dQ - pdV
C,: n “edwkn” Bepuotnta (Beppoywpntikotnta?) uno otabepn mieon
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2€ Mia t€Tola digpyaaia (Utd atabepn Tiean) Eva PEPOC TNC BEPUOTNTAC

XPNOIUOTIOIEITAI VIO TNV TTARAYWYI EQYOU, AUTO TNUAIVEL:

C,>C,
KAl avTigToIXd .... Ava povaoda pacag c,>C,
H oxéon mou ouvdgel Ta Ouo PEYEDN ival ...
¢,/ dT=¢,*dT-R*dT-vdP ,,, dP=0
2 UVETTWC
¢~C—Rp i C,- ¢, =RIM;,
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AdiaBatiky petaBoAn (dQ=0) aut tTmou oupPaivel Xwpic T0 CEPIO VA
avraANaoael BepudTNTa WE TO TIEQIBAAAOV.

H eCiowan yiverai: CjfdT=-pdv n  CjdT=-VdP
OAec o1 Bepuoduvapikéc diepyaaiec atnv atuoo@aipa Bewpouvral Katd
TTPOCEYYION AdIORATIKEC.

Me Baon 10 vOUO Twv TEAEIWV AEPiWV KAl aTnV povada yalac, TTPOKUTITEL

¢,*dT=(R,TP)dP 1 c,*dT/T=R,*dPIP
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p , R
ar ap 2UVETIWG InT — InT, = —= (InP — InP,)
cp* | = =Rn P Cp

Ry, /c
T _Rm P 1:(3) ’
TlT—O = E Tl—o KO To Po

Av BewpnBei P,=1000nPa, 101€ N Beppokpaaia T,=0, oéou © n duvapikn
Oeppokpacia. 2UVETTWC N dUVAMIKY BEpUOKPATia €ival AuTth TToU £XEI N
agpla pada ou PETAQEPETAI AdIARATIKA OTTO TNV ICORAPIKI aTABN.

Bpioketar og miean avagopdg (P,=1000hPa). H tieon aut) eivar oAU

KOVTa aT10 €mimedo ¢ BaAacaoag, yia Tnv_akpifela 150m mepitou amod
auTo
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H évvoia auth eioayetal yiari n duvapikn Bepuokpacia O, Trapapével
0Ta0ePr yIa KABE dlaBaTIKA HETABOAN.

2 UVETTWC TTPOKUTITEL:

T p \Rm/cp o (1000>Rm/ v
0 (1000) P

O AOvyocC Rm/cp_ oplOuntika sival looc ue 0,286

Onwc opiletat n duvauwkn Bepuokpoacia ywa tnv Loofopn
otaBbun 1000hPa givat Suvatoc 0 opLopoOC Kot AAAWY SUVALLLKWY
Bepuokpaoclwv ylo AAAeC oTtABOuEC
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2°¢ BepluodUVAUIKOC VOUOC

H petaBoAn tng evrpomiag, dnAadn tng «ataiog» tng «UANG»

dlveTal: dQ

s =

Elval mpodavecg otL o pa adtafatikn petafoAin dQ=0 kat dS=0
2UVENWCE KABe adiafatikn petafoAn eivat Kol LOEVTPOTILKNA.

Me avaywyn otnv povada paloc (a: LOLkOC OYKoC):
dQ =cp -dT —a-dP

dT «
Kot pe avtikataotaon oto 2°vopo:  dS = ¢p - - T dP
ATIO TNV KATAOTOTLKN €€loWon TwV TEAELWV AEPLWV TIPOKUTITEL:
IS dT P dP
= C ¢ —_—— - —_—
P ™™o p

P-a=R, T
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2°¢ OpluodUVAUIKOC VOLIOC

Meta amo mpageig: ds = cp - (dT _Rm dP )

T ¢ P
- hoyap1BuiCovTag kal aTn ouveXela d1apopiovTac TTPOKUTITEL:

Rm Ry, d0 dT' R,, dP
Inf = InT, + —In1000 — —InP =) = — .
Cp Cp 0 T Cp P

Etrouévwc:

do
dS=cp -7 == §=cplnd + otabepa

H axéon autn epIypa@el TNV EVIPOTTiA WC auvapTnan TS OUVAUIKNAC
Oepuokpaaiag
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E¢iowon Clausius - Clapeyron

* [epiypager Tnv aouvexr PETABOAN avaueca g€ OUO PATEIG TOU
VEPOU. 2¢€ £va OIQYPaMQ TTiECNG — BEPUOKPATiag N ypaUur TTou
Olaywpicel OUO QACEIG OVOUAGETAl KAUTIUAN ouvuTiapgng OUo
PACEWV.

H eciowon Clausius — Clapeyron 0ivel Tnv KAion Twv
EQATTTOPNEVWV OTNV KAPTTUAN QUTH: 5T

dT da
Otou Z—ITD, EKPPACEl TNV KAioN TNC £QATITOPEVNG TNG KAPTTUANG GUVUTTAPCNG O€ OTTOI0NTIOTE
onueio,

|, eival n AavBavouaa BepudTnTa,

T, €ival n Bepuokpaacia kal

da n ueTaBoAn tou €101KOU GyKOU KATA TN YETABACN aTTd TN Yid AN TOU VEQOU aTNV GAAN.
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AlaTUTTWON 2° NOpJOU OgpHOOUVANIKAG
atro Tov Clausius - Clapeyron

Eival adUvatov va KOTOOKEUOOTEI OUOCKEUN Trou va
AsiToupyeli 0g €vav KUKAO Kal_Ogv  €xel Kauia AAAn
ETidpacn oTo TTEPIBAAAOV TNG EKTOG ATTO TN METAOOON
OEpUOTNTOC ATTO EVO CWHA XOMNAOTEPNG OEpHOKPATIiOg
o€ EVva CWHO UPNAOTEPNG OEpUOKPATIag.

W amd efwTepikr ryn
TPOS TOV QUUTTIETTH TOU WUYEIOU

Woyduevog xwpo - m =
LYo TL‘S Xwpog - Wovyeio i Kouliva Ty

‘Opio Tov CUGTAPATOS
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Oewpeital Eva KAEIOTO KAl ATTOMOVWUEVO BEPUIKA GUOTNUA TTOU TTEPIEXEI
UIKpA ToodTNTa vepoU. AauBAvel Xwpad eCATUION KOl GUUTTUKVWAN.

AUTO ViveTal PEXP! va KOpeaOBei 0 Ywpog Tavw aTrO TO VEPO YIa pia
0edouévn Bepuokpaaia.

TOTE n TTiegn TTAiPVEI TNV PEYIOTN TIWA TNC (TTIETT) KOPETUEVWY ATUWV).

Eav L,_n Bepuotnta 1ou amaiTeital yia Tn YETATPOTIN TNG PACAC VEPOU OF
udpatud umd oTaBepr) BepuUoKPOCia Kl TTiEON KOI €, N TIEon Twv
KOPETUEVWY UBPATUWY, TTPOKUTITEL: i

d> Uz a>
Lv=qu=fdu+fesda
d1 U, aq

a,, 05, Ol EIOIKOI OYKOI TOU VEPOU Kal TwV UOPATUWY avTigTolXd
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Eneldn n Beppokpaocia napapevel otabepn:

L=T- jd‘] T-[ds=T-(S,-5,)

de L

s __ v

dT  T(a,— a,)

LLETA aTtO TIPAEELC:

E¢lowon Clausius-Clapeyron

Eteidn o €101KOC OYKOC TwV UdPATUWY Eival TTOAU PEYAAUTEPOC ATIO
QUTOV TOU VePOU, ONAAON a,>>a, KAl LE OEOOHEVO OTI GUUTTEPIPEQETA
w¢ 10aVIKO EPIO, YPAPETAl:

de, L,
dl Ta,
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ATIO TNV KATAOTATIKI ECICWAN Y10 TOUC UOPATUOUC: e.-a,=R,, T
Otrou e, n TiEaN TwWV KOPEOHEVWY OTUWY, A, O €I0IKOG OYKOG TWV
udpatywv kal R,,, N otaBepd Twv aepiwv yiad TOUG UdPATUOUG,
OUVETTWC: = R, T ,/eS, | de  LdT

AVTIKOBIOTWVTAC ..... KOI JETA ATTO TTPACEIC:

. R T’
Emopévwekar:  In e _ L (1 - 1]
| e R, \1y T
L (1 1
Kal R '[TO‘T j

eS :eSV.e

O1 TpEIC KAUTTUAEC oUVUTTAPCNG GUVAVTWVTAI O€ Eva ONUEIO TTOU KAAEITal
TPITTAO _gnueio. Avacpspaml 0¢ o¢ Beppokpacia T,=273,15K kal Tiean
e.=6,11hPa. 210 gnueio autd GUVUTIAPXOUV KAl Ol TPEIC PATEIC TOU VEPOU
OTnV aTuoaPaIpa.

O1 TuKvoTnNTEG KOI OI €I0IKOI OYKOI TWV TPIWV @QACEWV Eival
S10QOopETIKEC 0TO TPITTAO onpEio o= 103m3lkq,a =1,09%a;, 0.=2*10°*q,
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Aiaypauua mieonc — OspUoKpQoiac TPEIC PATEIC VELOU
— KpioIiuo onueio

Kpioipo onueio, dciyvel Tou
TEpaTiCel N KAMTTUAN
udpaTuwy. ATO EKEi  Kal
TTEPA 01 dUO PAaeIC yivovral
OUOdIGKPITEC  OIOTI OV
amaiTeital AavBdavouoa
BepuoTnTa KaTd Vv
ueTadpaon.

THNE IO BPATMOY

Meon |atm)

2nueio TTayoTroinong , sivai
TO onueio omou AauBavel
XWPa N £Caxvwan
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KaTtakopUQEC KIVIOEIC aTnV ATUOO@aIpa

H €vvoia Tou povadiaiou oykou agpa KOAEiTOl BUAOKAG KOl XpNOIMEUE
OTNV KATAVONON TNG ONMACING TNG TrECTNS KAI TG BEPUOKPATIiOg OTNV
KATWTEPN TPOTTOCPAIPA.

[MpokeiTal yia utroBeTikn pada agpa Tou UTTopEi va aAAGEEl Hop®r) KaBwC
KIVEITAI KATAKOPUPA TNV ATHOC(AIPA.
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YrmroAoyiouoc¢ énpnc¢ adiaBarikn¢ BspuoBabuidac

H €vvold Tou povadidiou OyKOU aEpa XpNnoiueUel aTnv WETABOA NG
Bepuokpaaiag Ye 1o UYPOC yia Eva avuyouuevo BUAaKa ¢npou agpa, Trou
Wuyetar adlafarika, OnAadn xwpeic avralhayry Bepudtnrac ye TO
TePIBAAoV (givar BepeAiwdng 1310TNTA TN ATHOCPAIPAC).

C,dT=dQ - pdV

Emeidn n peraBoAn eivar adioarikn, dg=0 kar d(pV)=pdV+Vdp, pokUTITE!
pdV=d(pV) - Vdp

Me avTikatadaTtaaon .... Kal a1mo TO VOO TEAEIWV OEPiwV:

ar g g
dZ — Rm _I_ Cv EEE EEE EEE EEG® cp

C,, €10IKNA BepudTNTa UTTO OTABEPO OYKO,
R, + c, = cp, €I0IKN BeppdTNTA UTIO OTABEPN TTiEDT
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dT g

dz Cp

O puBpoc petafoAnc tng Bepuokpaciac pe to vPoc yia BuAaka
¢Enpov aEpa o avuPpwvetol adlafatika
J otaBepa yia Enpo agpa kat ton pe 0,976K/100m,

Cp’

koAettal 6€ §npn adraBatikn Babuidba O,



YroAoyiouoc uypnc¢ adiaBarikng 6gpuofBabuidac

Av o OGUAakag TrepIEXEl UOPATHOUG MTTOPEI VO WUXETOI KATA TnV
avUPwWon TOU PEXPIC OTOU N HEPIKN TTIECN TWV UOPATHWVY ECICWOEI e
TNV TTIECN KOPETUEVWY UOPATHWV.

Ortav umGpyel ETTOPKEIC APIBUOC TTUPAVWY CUMTIUKVWONG TOTE AauBAVE
XWPA GUUTTUKVWOT Kal diaxwplouog, otote n diepyaaia dev gival TTAEov
adiafaTikny.

Tote 10 dQ#0, ka1 dQ=L,m,,

Kal Q=|-vmda (mwa /mda)

m,,., halo udpatuwy, L, AavBavouca Beppotnta eEatuiong vepou
Av AL, n AavBavouoa Beppotnta e§atpiong vepou ava povada palog (A.x. ava 1 gr)
N aneAevuBepwoaon ¢ OeppoTnTAC KATA TN SLAPKELA TNG CUMTTUKVWONG Elval:

dQ=AL,mdw,
w,, 0 AOyog padag vdpatpwyv otnv palo tou npou aepa kot os SeSOUEVO OYKO OEPQ,

¢, - dT = —AL mdw, = pdV
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Meta amé mpdgeic ... dr AL, dw, L9

dz c, dz ¢,
ATIO TN OTIYUA TTOU 0 PUBUOC TNC WETAROANC TOU Adyou palac Twv
udpaTUWY dw, /dz gival apvnTIkOG yia Eva BUAAKQ TTOU AVUWWVETAI KAl
OTOV OTT0I0 Ol UOPATUOI CUMTTUKVWVOVTAI O TIPWTOC OPOC TOU OEUTEPOU
HEPOUC €ival BeTIKOC. ZUVETTWE 0 pUBUOC Wugnc Tou BUAAKA aEpa pEaa
OTO GUVVEQO €ival JIKPOTEPOC ATTO AUTOV TOU ¢nNPOU aEpa
H Tieon TOU KEKOPEOMEVOU ME UOPATMOUC OEPA QUCAVETAI Cav
guvaptnon ¢ Bepuokpaaiac Kal 0 0po¢ PETABOANC TG uypaaiag
£COPTATAI ATTO AUTAV
O mpwrog 6pog kaAegital uypn adiafartikn Bepuofabduida O,

AL dw,

= o
Cp dz+ d

w

O puBuo¢ eAattwong tTnc Oeppokpaciac ocuvaptioeL Tou LYPoug eival
HLKPOTEPOC yLa ATHOCGdaLpa TTOU TTEPLEXEL USPATHOUC, Ao OTL yia ENpo aspa
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H mpayuarikn Bepuofaduida, dev gival oUTe ¢npry oUuTe UYpPN Kal KAAEITal

TTEQIBAAAOVTIKN

To anpeio 01ToU N TEPIBAANOVTIKA
Bepuofabuida TEuvel TNV ¢nPEN
ovopadleTal UYog avaueigng

To oTpWUA AEPA KATW ATTO TO UYOC
avAUEIENC KAAEITAI OTPWHMO
avAMEIENG

Oaoo o Babu 1o oTpwua avaueieng
TOOO0 PEYOAUTEPOC O OYKOC TOU QEQQ
OTOV OTT0i0 UTTOPOUV va dlaxubouv
Ol ATUOOPAIPIKOi pUTTO!

Yyocg (km)

MepBaAlovtikn , ,
Geppopaduiba \ gnpen adtopatiki

S -

@eppokpacia(°C)
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O&ePUOKPATIAKES UETALBOAEC KATAKOPUPA KIVOULIEVOU
OuAaka aépa

H oxéon peTacu Twv BEpUOKPATIWY KAl TwV TIIECEWV 0€ 0U0 Uyn MIag
atdoceaipag e adiafarikn YeTapoAr Bpiokeral amd tnv oAokApwan
TG OXEONG,

KQl O =T (Pﬂ)—(y—l)/y _ T (PE)(l—Y)/y

o o

H Bepuokpaaia O, gival n duvapikn BEpuoKpaaia.

Av €vac Bulakag agpa Kiveitar mavw amd €va HIKPO Bouvo Ba
OlaaTaAgi kal Ba wuyBei kaBwe avépyetal atnv TAQyIq.

2T ouvéxela Ba auummieaBei kal Ba BepuavOei KABwS KaTEpyeTal amo
TNV GAN TTAQyId

aA\d _n duvauikn Bepuokpagia Tou Oev Ba uetaBAnBei, edv Oev

UTTAPCOUV WETABOAEC OTn Bépuavan — TNV Wuen — TNV _ECATUIOn A TN

gUUTTUKVWEN.
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ATuOO@QIPIKN EUOTABEIT

H Beppofabuida a1o XaunAoGTEQO OTPWUA TNG ATMOCPAIPAC ETTNPEACE
ONUAVTIKA TNV KATOKOPUPN Kivnan Tou agpa.

Edv ¢civar adiofarikn 10T1€ €ival TIAVIO O€ I0OPPOTTIO PE TOV
TTepIBaAlovTa agpa.

TET01EC KATOOTAOEIC KAAOUVTAI: QUOETEQN EUCTABEIQ.

[MapoAa autd AOyw TNC €TIQAVEIOKNS BEPUAVONC KAl TWV TOTTIKWV
UETEWPOAOYIKWY ETTIOPATEWY N ATHOCPAIPA OTTAVIO £XEI AdIOBATIKA
OEPUOKPOTIOKT) KATAVOWT).

H atydéogaipa cival gite agtabng (umepadiafarikr)) — n avuoywaon
evioxUel TNV Katakopuen Kivnon — €ite_euaTtadng (umroadiafarikn) n
Avwan avTIOTEKETAI OTNV KATAKOPUQN Kivnan (TTpog Ta TTAVW).

24/11/2025 National and Kapodistrian University of Athens

56



Av utroteBei Ot Bepudg BUAaKAC ¢npou agpa, Oykou V, TTukvotnTaC P, KAl
Bepuokpaaiac T, EEKIva va avupwveTal OtV Atuoo@aIpa TS OTroiac n
Ocpuokpaaia eAarTwvetal Pe 10 UWoC z TaxUTEPA amd TNV adIaBaTIKNA
Beppofadpida.
KAl £0Tw OTI 0 TTEPIBAANOV aEpag £xel Bepuokpaaia T  Kal TTUKVOTNTA p°
O1 duvApEIC TTOU agKOUVTal Eival:

a) 10 Bapoc B=pgV «kai ) n avwaon A=p'gV

. L d’z_(p'~p)
Tote N e€iowon BUAaka divetar: b= g
ot yo,
- d’z : :
KOl GUVETTWC: msﬁ=A—B=,0gV=(,0 —,O)gV
2 r__
Ava povada padlac: F, Z:tzz = (p p) g
yo,
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ATIO TNV KATOOTATIKA £CIOWON PE AVTIKATAOTAON TNC TTUKVOTNTAC e TN BEpUOKPaaia
TTPOKUTITEL: i d2z (T’ B T)

s - g
dt’ T
Et01, n emrayuvon augavel pe 10 UYPoC z Kal 0 BUAAKAC ouveyidel va avuPwVETal

600 1oxUel T-T>0, 600 0 BUAakac aépa civar Bepudtepoc amd tov TepIBAAAovTa
agpa.

2UVETTWC: T>T, avodIKEG KIVAOEIG,
T<T’, K0B0dIKEG KIVOEIS KAl
T=T", adiG@opn 1coppoOTTiC

AV _eKQPAOTEI N ETTITAXUVON KAl Jg TOUG 0POUG Twv 00 Bepuofabuidwy O,
kar O,

Me T,~T,’ p g(dT dT jdz
z _ g

dz  d
— = z - z =?(—Od+06)dz:g(

0,-0,)dz
T

24/11/2025

National and Kapodistrian University of Athens
b Y

58



Ooo 0.>0,, o BUAakag avupwvetad.
Avtiotoxa .. O.<Oy, ... kaBodlkl kivnon tou BOUAaka kol gvotaBng
LooppoTtLa

0.=0,, adiadopn Loopporia

s ,
: '. AgTadeia ZXNHUATIKA Ttapaotacn evoTtdBeLag —
. 3 T T — aoTtaBeLag 1 oudETEPNC LOOPPOTILOG
‘_‘i___:_; . O€ oXeon UE eva eumnodo (Aodo)
. ' e ) £U0TOBEIO
ANopog o

JUVETIWG TA KPLTAPLA yLaL TNV evoTtabela eival:

T>T', 0.>0, 00 <0 AVOSLKEC KIVHOELC,
0z

T<T’, 0.<0,, Z_H > (0 KABOOIKEC KLVNOELC
Z

Kaw T=T", O_=0,, 90 _ o adlagopn Loopporia
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OEPUOKPATIAKEC AVATTOPOPEC

YTto KaVOVIKEC ouvOnkeg n Bepuokpaoio eAaTTwveTal LE To VPOC.

QoTO00 UEPLKEG POPEC elval duvatd va avédvetal, TOTe T0 PaLvOpEVO KaAELTol
Oeppokpaciakn avaoctpodn.

To KATw MEPOC KaAeital BAon.TNS avaotpodnC Kal To Avw LEPOC Kopudn.

H OJdwadopd Bepuokpaciog TaEU PBaong kol kKopudnc KaAeitay oxUg
ovaoTtpodnc.

elvall TG TA&NC Twv dekAtwvToU Babpol to \ﬁ
oTpWO KaAeital LooBep

\vaotpodn

H pelwon tng Bepuokpaocioc pe to U :E; '\
ETUTPEMEL TNV KAAUTEPN QVAUELEN TOU o \ Jeppokpaotag———
>
>—

a€pa Kol EMOUEVWCE TN Slaomopd Kat TV -
QITOULAKPUVGON TWV PUNMWV ono Ta N
YOLULNAQL OTPWLLOTOL OOV < >

amneAsvBepwvovtal. Oeppokpaocia(°C)
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Alokpivovtal  TEOOEPEIC  BaOIKOi  QUOIKOI  pnYaviouoi  BEpUOKPATIAKWY
AvaaTPOPWV:

— Ao akTivoBoAia — Amrd Kafi{non — METWTTIKA AVOGTPOPN KAl
— OVAGTPOPN HETAPOPAG

AvaoTpo@ECc axnuarTiovral Kupiwg TRV vuxta Aoyw TnS wueng Tou £dAgouc dla
TNG OKTIVOBOAIQC (TTPpO¢ TOV oupavo) Tn vUYTa N yn akTIVOBOAEI TTPOC TOV oupavo
w¢ YéEAav owpua 288K evw 0 aépac TTou PpioKeTal o€ ETAPN WE TNV ETIPAVEI
NG WUXETAI, 0 AEPAC TTOU BpigkeTal YnAdTEPa dev TTpoAABaivEl va WuXOEi.

2UVETTWC, OTAV TA XaUNAG aTpwuaTa Wuxovtal TOTE oI YPUXPOTEPEC MAlEC YEVOUV
aKivnTeg ETTEION €ival PAPUTEPEC. 2UVETTWC dEV UPiaTarTal Kivnan agpiwv palwv.
‘ET01 OnuIoupyEiTal TTOPEUTTODION TWV KATOKOPUPWY KIVATEWV.
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— Ao akTIvoBoAia

H AvaaTtpo@r) diaAuetal otav Bepuéc agplec pAdec mou avefaivouv
KAt TN dIAPKEIA TS NUEPAC PTATOUV OTNn BACN TG AVAOTPOPNC KAl
TTPOOTIaB0UV v GUVEXITOUV TNV VOJIKI) TTOPEIQ.

Meta tnv avatoAr Tou fAIou N nAIaK akTivoBoAia TTou diEpyeTal yEoa
aTNV AThNOCPaIpa QTAVEI OTO £DAPOC Kal TO Bepuaivel. O agpag tou
gival og €magn pe 10 £00@o¢ BepuaiveTal, yiveral eAAPPUTEQOC Kal
QVEPYETAL.
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H tapoucia vuxTepivwv avaoTpo@wyv OKTIVOBOAIag gutrodilel Tov
ECAEPIONO TWV PUTTWV TTOU aTTEAEUBEPWONKOY KaTa Tn OIAPKEIN TNG
VUXTOG O€ MIO TTOAN.

Katd tn vuxTa aTi¢ TTOAEIC TA KTHPIA Kal 01 OpOuO! WyuxovTal Je apyo pubuod
KOl guyxva TTPoKaAoUV dnuioupyia aoTaBoug BepUOoKPATIOKAS KATAVOUNC
OTIC TTPWTEC PEPIKEC EKATOVTAOEC METPA ATTO TNV ETTIPAVEID TOU £DAPOUC

BepudTEPOC o
/ 0EPOG

AuTo To aPadeg oTpwua avapEIgng -,
EXEl TNV KOPUGN TOU GUVABWG Eva oty S
TTIO EUCTOBEC OTPWUA -

Wuxpo £dadog
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— Ao kabi{non

Evag 0euTEPOC QUOIKOC UNXAVIOUOC TToU guvduddetal pe Tn dnuioupyia
avaaTPoPwV Eival n karoAioOnan.

O1 avaoTpoPEC auTtéC €ival atmoTéAeopa TG BEpuavong ek Twv Avw TTouU
odnyouv aTnv KatoAioBnan kar 1N ouutrieon Wiag agpiag Palac evw auty
KIveital opICovTIaQL.

« »S
Eicodo¢ Beppou aépa amoé kabilnon kai
OnuIoupyia avaaTpo@rc UYoug

' \o

- 0\
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— HETWTTIKN OVOCTPOVN

H UETWTTIKA AvagTpo@n TTPOKUTITEl aTn (wvn ETTAQNC pam&u ouo

GEprV Halwv e TTOAU OIOQOPETIKEC BEPUOKPATiEC — UYPATIEC Kal
TTIEDEIC.

AV 0 YuXPOTEPOC AEQAC TTPONYEITAI, TO JETWTTO Eival YVWATO WS YPUXPO
METWTTO Kal avTIOTPOPWC.

MeTtwriki avactpodn

-
- OepHOC AEPAC TIOU

Wuxpocg agpag mou avEpPYETaL

KQTEPXETAL

24/11/2025 National and Kapodistrian University of Athens 66



— VAo TPOPN METAPOPAC

Avootpodn LeTadopaC oxNUATI(ETOL OTOV 0 BEPUOC AEPAC PEEL TIAVW OATIO UL
emipavela pe Ppuxpotepo acpa. H avaotpodrn Umopel va elvol emiPAVELAK
OToV 0 BepUOC agpac peeL avw amo Puxpec medladec N va ival avaotpoodn
vouc.

>tnv EAAada mapouvoidlovtal ocuxva dawvopeva Bepunc l0PoAnC amo tnv
Adpkn mpoc tnv EAAGda. KaBwcg diaoxilouv tn pecoyelo epmAoutilovtol PE
LLEYAAEC TTOOOTNTEC UOPATUWY Kol KaBlotavtal UypEC.

Pon Bepuol aépa

.F". -‘:'. ‘_-’-'.
7 B - ' - |
R ZXNUATLOMOG avaotpodng
% ! vyou
\ Ppoug
WuxpoTEPOG OEPOC '\,
— - N

AvaaTpogr Bepuokpaaiag OTrwe TrapatnenOnKe atnv ePIOoXT TNG Aipvng
lwavvivwy oTi¢ 10 Noguppiou 2013
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[Napadeiyuara aruoo@aipikng EUOTABeIac
(o€ oxéon e TNV ATTEAEUBEPWON PUTTWV ATTO KAUIVADES)

H atpoodalplky EVoTABELOl EXEL ONUOVTLIKA EMIOPAON OTIC CUYKEVIPWOELC
TWV 0EPLWV pUTIWV

NoapatiBevtal pepLkeC OYPeLg TNC aTtHooPaAlPLKAC EVOTABELOC OTAV QMO ML
uTteEpL P WHEVN Kapvada amedeuBepwveTal Evag kamvoOuoavog punwv.

H adtapfatikr) OeppoBaduida sival Enpn (bLakekoppevn)

EVW UE TTANPN VPO N tpayuatiki Beppofabuida.
H oadlafatikn 6, €xel peyoAvtepn KAlon amod tnv

o N ! g nepBaAlovtikn, mou onpaivel otL n B, eival wyupn, ol
Nt \ . — ’ ] ] ’ ’
§ 1 N ouvOnkeg aotaBbeig koL vdlotatal poavdpikn porn Tou
—r—— ~ kamnvoOuoavou.
s p 2tn deltepn mepimtwon n B, elval acBeving, KaL EXEL WG
\% " .'* g 4 14 ” I
5,- R anoteAecpua v Onuoupyla KwvoewboU¢ PONC TOU
“/ S kamvoOuoavou. H kwvoeldbric pon yopoaktnpiletol amo
\ | R ] ] ] ) ) 7
Y, ouvOETEPEC N eAadpw¢ evotabelc cuvBnkeg kal cupPalvel
_1 I 14 14 I I I 14
e - ELTE KATA TN SlopKeLa VEPEAWOWY NUEPWV ELTE avAUEDQ

otn OwdAvon tNC avaotpodPnc Kol OTNV EMKPATNON
gvoTtaOwv cuvonkwv Katd tn SLAPKELA TNE NUEPOLC.
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[Napadeiyuara aruoo@aipikng EUoTabeiac
(o€ oxéon e TNV ATTEAEUBEPWON PUTTWV ATTO KAUIVADES)

TN Tpltn TmepUmTwon avamtuoooviol OUVONKEC
avaotpoPnic kat OAn n kaplvada Bploketal pEoa
oTO oTpwpa avaotpodnic. EvotaBeic ocuvBRKeg ou
amoBapplvouv TNV Katakopudn Kivnon xwpic va
\ arayopelouV TNV opl{ovtio*.

uyog

Beprokpaaia o (6) Mapouotaletal pwa emidpaveLlakn avaotpodn
S e mou n kopudn tnC PTAvVEL UEXPL TO OTOMLO TNG
" a Kopwvadac. Mavw amd to oTOUo TNEC KARWASAC
avantvoostol adafatiky BeppoBabuida kot n
atpoodatpa eivatl aotadng (6). HUIKWVOELO ARG Avw

uyog

!
A

Beppokpaaia Ytnv (g) mepimtwon O&nuloupyeital avaotpodn
\ OwaTusoe vPouc tng omoliacg n Baon ivat mepinouv oto vYoC
v - ™G kopwadag. H atpoodapa eival guotaBng
— MAvVW oo Tn vontn ypopun mou §eKva oo To

OTOMLO TNG Kapwvadag kot elval mapAdAAnAn mpog to

v
i

uyog

]
4

£6adoc Kol aotabrg KATw armo avth

Beppokpaaia
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Totrol atuoo@aIpIKAC euoTabelac
(w¢ ouvaprnan tn¢ nAIakNS akTivoBoAiacg, Tou avéuou Kai ThE VEQWOTC)

OL BEPOKPAOLAKEG KOTOVOUEC TNG ATUOODALPOC HETPWVIOL ME TN XPAoNn
padloBoAidwv.

Amtotedovvtal amo €va pmaAovi otn Pacn tou omoiou mpooappolovtol
LLETEWPOAOYLKA Opyava Kol METPOUV Tn Bepuokpacia, T OXETIKA vypaoia,
N StevBuvon Ko TNV TaxUTNTO TOU AVELIOU KOl TNV ATUOOdALPLKN Ttieon.

Atakpivovtal €L Tagelc evotabeLac:

A, g€alpetika evotadng, epdaviletol Ootav UNMAPXEL LoXupn emMLPAVELOKN
O€éppavon, Kahokaipt Kol e GUVOAKEC ULKPOU e€aePLOMOU,

B, netpiwc aoctadng,

C, eAadpa aoctadng,

D, oudEtepn, aviioTtoLXel 0€ CUVONKEC MUKVAG GUVVEDLAC

E, eEAadpwc evotadnc

F, eapetikd svuotadng, avadEpetal LOVO OE VUKTEPLVEC OUVONRKEG, Ao
LLEPLKA ouVVEDLA HEXPL KABapO oupavo

Kol peLkTEC .. A-B, ...
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KAaoeic aruoopaipikng euarabeiac kara Pasquill

Tocivounen ™¢ atuocpaipikic evotabeios xote Pasquill.,

(w¢ ouvaprnon TN nAIAKNC akTivoBoAiac, Tou avéuou Kail TNC vEPwaonc)

ToydTnTo. VEUOL GTNV EMPAVELL TOV EGGPOVE

(m-s')
Hiwopdavewa / Nepokdioym | <2.0 23 | T~ | 556 | =26
[ayvpn nhopavea A A-B B C C
Huépa Méon nhopavela A-B B B-C | C-D D
ELappd niopaveio B C C D C
Huépo n Noyto [T png vepoxdivym D D D D D
AgnT) T png vepokaioym 1
Nuyto 2 50 % vepokaioym — E D D D
<40 % vepokaioym — 1 E D D
AoBevii¢ aktivoodia <350/ m? A: E¢aiperika aorabrs  D: Oudérepn

Méon akrivoBoAia 350~700W/m?
Evrovn akrivoBoAia >700W/m?
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B: Mérpia aorabii¢
C:Ehappw¢ aotadnc

E: EAappwc euarabng
F: Metpiw¢ euotabric
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Bpelte oy xummedpegn ScppofloBpibe puxs cporevois; atpdcgaipas

BPEiTe T0 Tgog J0g OP0TEVORS aTRdopege;.

Bpeiae Ty mybom wow muvdén Ty Enpf v oy wrp) adu o) Seppofaflyife.
Arobellre ém av T, xm 77 civan o sowavourcs; Reppoxpooticg evog fudaxe
adpe xm tov sepiflailoviog km O, xm O, n gy ko anpailoveins) b
Bt Soppofiatyida, 1 Sepuoxpaaio owis Mikave sips Tou avipyetm bive-
tal and m ogiow

T(z)= T.(-‘——'—r-o =
T

And v EZiowen (4.29) sbapiyete myv Ediowan (4.30).
MMWmmmWﬁmuWWme
vt Beppoxponing atn pEhETn T eTdiaing Mg GT0pEIpas.
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Thanks for your attention!

Prof. Mic.Gr.Vrachopoulos

| .":'.5' ¢ - .
ltoys, University of Athens
EST. 1837
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