cVeKEY R

NOMOY TN AEPIZ2N GLAOL

ErXEIPIAIO OAHTIQON XPHZEQ2Z

2KOMNOx

H tpayuatotroinon kai apartipnon MetaBoAwv (P, V, T, n) OUYKEKPIMEVNG TTOOOTNTAG
(1davikou) agpiou. H ouAAoyr dedopévwy aTTd TIG HETPAOEIS TWV PETABOAWV QUTWYV, WOTE
aTmoé TNV ETTECEPYOOIO TWV TTEIPAUATIKWY OEQOMEVWV va TTPOKUWEI N €TTaANBeuon Twv
OXETIKWV VOPWV (1I0aVIKWV agpiwv).

OEQPIA
Eival yvwoTd 611 n katdoTaon evog agpiou XapakTnpidetal atrd Tnv TTieon, Tn Beppokpaacia,
TOoV OYyKO Tou Kail Tov aplBud Twv mol (n). Ta uey€éOn autd cuoxeTiCovTal KOl UTTAKOUOUV O€

KATToIEG OTOBEPEG OXEOEIG. O1 OXETEIC AUTEG, VIO OUYKEKPIPMEVN TTOOOTNTA agpiou (N), ival:

1. pV=o01a6epd vyia T =01abepb (lo6Bepun petaBoAr, Néuog Tou Boyle)

2. §=om6£po’ yia ¥V =o0rabepd (lodxwpn peTaBoAr, Nopog Tou
Charles)
3. ?:omespé yio p= o0r1afepd (looBaprig petaBoAry, Nopog Tou Gay-
Lussac)

O1 ox€0€IC auTEG €ival YVWOTEG oav VOUOI TV AgPiwV Kal JTTopouv va cuvduaoTouv o€ [ia
e€iowaon, TNV KATAOTATIKN £EI0WON TWV IOAVIKWY QEPIWV:

pV =nRT

[eipauartikn >UOKEUNA

H ouokeuri GLAO1 arroTeAeital amd T TTOPOAKATW ETTi MEPOUG OTOIKEIQ TA OTTOIA
ouvappoAoyoUvTal Kal atroouvappoAoyouvTal, WoTe va gival duvartr) n atmobrKeuar) Toug
oTn BAKn TTou ouvodEUEl TN GUOKEUN:



1. KuAivopikd petaAAiké Bdhauo oykou 300 mL Trepitrou,
KAEIOTO OTO €va AKPO, OTO ECWTEPIKO TOU OTTOIOU
TTpooapudleTal KIvoUpevo €uBoAo. To €upoAo Kiveital
MEoa 0TO BAAANO HECW XEIPOKIVNTOU PNXAVICHOU.

2. MeTaAAIkO
MOVOUETPO ME  KAipaka
amo 0 — 2,5 bar, pe diaypappioeig ava 0,02 bar. 210
MOVOUETPO €ival TTPOCAPUOOUEVOS EUKAUTITOG CWANvVAg
yla ouvdeor) Tou HE TO METOAIKGO OdAauo péow
KATAAANANG OTPOPIYYAS TPIWV EICODWV.

3. Wnoiokd TroAOpETpO /  BepudPETPO  PE  QIoBNTAPQ
Bepuokpaciag. To TOAUPETPO aUTO, Yia  AOGyoug
e€oikovounong JITatapiag, KAEivel autopata PETA ammo
Aiya AeTtTd Asitoupyiag. TMa va eTTava@épeTe TNV €VOEIEN
méoTe TO uTroutdév POWER &U0 Qopéc.

P ™
4, BaBuovounuévn KAiyaka amdé 0 — 360 mL, pe
dlaypapuioelc avd 2 mL, n oToia avTIOTOIXEI OTOV OYKO TOU

- DI aépa ToU eyKAwRiCetal otov BdAapo o€ KABe @don TOU

............... TTEIPAUATOC.

5. AU0 oTpo@IyyES TPIWV €1000WV KATAAANAQ ouvdedEPEVES HETAEU TOUG.

6. MAaoTik oupiyya Twv 20 mL pe uttodiaipEoelg ava TmL.

7. Kuhivopikd doxeio amé PVC (udatdhoutpo) péoa OTO OTToio
ToTmoOeTeital O HETAAAIKOG  BdAapog  yia  dnuioupyia
MeTaBaANOuEVWVY ouvBnkWwyv Bepuokpaaiag. To udatdAouTpo £xel
TTPOCAPUOCHEVO KOVTA OTO TTAVW KATTAKI TOU €vav  YwVIaKO
OWAAVO/CTOMIO YIa TO YEMIOPA TOU PE VEPO KOl OTO KATW MEPOG
TOU, KOVTA OTOV TTUBUEVA TOu, éva EUKAPTITO CWARVA ATTOPPONG
Yl TO GdEI0OPA TOU KUAIVOPIKOU DOXEIOU.




8. KaAaioOnto BaAitodki amd avBekTiKO TTAAOTIKO. To BaAITOAKI
EXEl KATAAANAEG DIOOTACEIG WOTE VA UTTOPEI VA ATTOBNKEUTEN N
OUOKEUN MEPIKWG oUVapPoAoynuévn.

H ouokeurp GLA-01 pepikwg ouvapuoAloynuévn péoa oTo
BaAITodki TNG.

Ae&iroupyia

Mpiv atrd TNV eKTEAECT TWV TTEIPAPATWY, OUVAPUOAOYAOCTE TN CUCKEUN WG OKOAOUBWG:

1. H ouokeury TTapadideTal JEPIKWG OUVAPPO-AoyNUEVN, OTTWG '
QaiveTal OTNV TTAPOKATW €IKOVA. To EUBOAO PE TO OTENEXOG
TOU KOl TO PNXAVIOPO HETOKIVNONG TOU gival TTPOCAPUOCHEVA
OTO METAANNIKO KUAIVOPIKO OdAapo. To pavéperpo eival
TTPOCOPUOCHEVO OTO KOAAPO TOU KUAIVOPIKOU BaAduou Kai
gival ouvOedeUEVO PE TOV KUAIVOPIKO BAAQUO MPE E€UKQUTITO
OwAnva Kail {eUyog OTPOPIyYwV.

. 2. MpocapudoTe 10
aiobntplo ™G
Bepuokpaciag oTO
BaAauo, eiIcdyovtag T0 KAAWSIO "TOU OTO CWANVAKI
TTOU €ival KOANPEVO TNV EWTEPIKA ETTIPAVEIQ TOU
KUAIVOPIKOU BaAdpou.

3. TotoBetroTE TO CUVAPPOAOYNUEVO oUCTNUA PECT

OTO UBATOAOUTPO TTPOCAVATOAICOVTAG TO OIOYKWHEVO
THAMO TOU AETTTOU owAAva TTOU givai
TIPOCAPUOCHEVOG OTO METAANIKO BdAapo péoa atod

TNV QVTiOTOIXN €YKOTT OTO TIAVW HEPOG  TOU
udaTOAOUTPOU.

Katd tnv 101TT08£TNON TOU KPATAOTE PE TO GANO OQg

XEpI TO KAOAWDSIO Tou BeppoleUyous KATa TETOIO TPOTTO L
WOTE va TTEPACEl KAl QutO PEOA aTmd TNV EYKOTN,
TTPOCEXOVTAG OPWG va un ouvBAIBei PeTagu TOou PETAAAIKOU OWwAAVA Kal TOU TTAAOTIKOU

KATTOKIOU. ’ -

4. TotroBetrioTE TNV KAiJaka TTioOw a1mmd TO OTEAEXOG TOU
eMBOAoU aTnv €8Ik B€on TTou TTPORAETTETAL.




5. TommoBeThoTE TO TTOAUPETPO REB90G
KOVT& OTn OuoKeunl Kal BUOPOTWOTE TO
KaAwdIo Tou Beppolelyoug OTNV AVTIOTOIXN
utTodOoXr TOU TTou onuelwvetal cav °C K
TYPE THERMOCOUPLE. To @ig TOU
KaAwdiou autou  €xel  Ouo  Aapdkia
OIa@OPETIKOU TTAATOUG.  BuopatwoTe TO ME
TETOI0O TPOTTO WOTE TO AQPAKI  ME TO
MEYOAAUTEPO TTAGTOG VA gival TTPOG TNV TTAEUPA
00ovng.

me

MNapadeivuaTta EQapuUoyAC

A. lo68gpun MetaoAn

1. [upioTe T PUBUICTIKA Twv TPIOdWV OTPOYIYYwV C€ TETOIA
Béon, woTe va EMTPETTOUV TNV €l0aYyWYHR aépa OTOV KUAIVOPIKO
BdaAapo. Ta XEIPIOTAPIO TWV OTPOPIYYWV €XOUV Xapayuéva €AV
TOUug BeAdKIQ, TTOU OEiXVOUV TTOIEG €I0000I ETTIKOIVWVOUV PETAEU TOUG
o€ KAOe B€on.

7

2. MéCovtag 10 POXAG atreAeuBépwong Tou

oTeAEXOUG, TPAPBNALTE TO OTEAEXOG TOU €UROAOU TTPOG Ta TTAVW HEXPIS
OToU n xapayrp Tou cuptrécel pe v €vdeitn 300 mL. lNupioTe 10O
puUBUIOTIKO TNG KATW OTPOYIYyag oOTn Béon TTou  @aiveTar oTnv
TTAPAKATW €IKOVA, WOTE O XWPOG TOU BAAGUOU va ETTIKOIVWVEI JOVO JE
TO HAVOMETPO.

3. 210 QUANO gpyaciag 1 kaTaypdyTe TNV €VOEIEN TOU JAVOUETPOU.

4. Emevepywvtag otn XeipoAafr, katefaoTe 10 EUBoAo ota 280 mL kal kKaTaypdyTe
TNV £vOEIEN TOU JAVOUETPOU.

5. 2uveyioTte Katd Tov id10 TpoTTo e BrpaTa Twv 20 mL péxpl Ta 160 mL.
6. EmavaAdaBere tnv idia diadikacia yia dIa@opETIKY) BEpUOKpaTia Tou agpa TTou ival
eYKAWBIOUEVOG  OTOV  KUAIVOPO. MNa va oOnuioupynoeTe OUVOAKES OIOPOPETIKAG

Bepuokpaciag, yeuiote T0 UdATOAOUTPO ME C€0TO VEPO, PIXVOVTAG TO TTPOCEKTIKA, UE Eva
MTTPIKAKI 1] KATTOI0 AGAAO TTAPOMOIO DOXEID, OTO HAUPO CWAAVA TTOU €ival TIPOCAPUOTHEVOG
oTo Tavw dkpo Tou udaTtdAoutpou. [lepiyévere Aiyo péxpl va oTtaBepotroindei n EvoeiEn
TOU Wn@iokoU OepuOoUETPOU KAl KaTaypAwTe T Bepuokpacia oTo QUAAO epyaciag.
EmavaAaBere 1ic petprioeic (P, V) yia duo — TpeIg dIapopeTIKEG Beppokpaaies. TMa va
OnuioupynoeTe OIAPOPETIKEG BOepuokpaciec adeidote Aiyo amd 10 (e0TO veEPO TOU
udaTOAOUTPOU O€ €va AEKAVAKI | OTO OOXEIO TTOU XPNOIMOTIOINCATE TIPONYOUUEVWG
eAeuBepwivovTag yia Aiyo 1O €AAOTIKO OwANVAKI OTO KATW AKPO Tou udaTtOAoOuUTPOU Kal
OUUTTANPWOTE PE AVTIOTOIXN TTOOOTNTA KPUOU VEPOU ATTO TO TTAVW PEPOG.

7. 2xedIA0TE TIC KANTTUAES (P, V) 1TTOU TTPOKUTITOUV aTTO TIG METPAOEIS 0AC OTO QUAAO
EPYyaciag 2, apou ONUEIWTETE OTOUG AEOVEC TIC KATAAANAEC KAIUAKESG PE TIG UTTODIAIPETEIG
TOUG KABWG Kal TIG JOVADEG PETPNONG.



B. looxwpn MetaoAn

1. [upioTe Ta PUBUIOTIKA TWV CTPOPIYYWV WOTE VA ETTITPETTOUV ThV €i0000 AEPa OTOV
BdaAapo.
2. MéCovtag 1o HOXAO aTTeAEUBEPpWONG Tou OTEAEXOUG, TPABAETE TO EUBOAO TTPOG TA

TTAVW PEXPIG OTOU N Xapayr Tou cuutréoel he Tnv évdeitn 200 mL. MNupioTe Ta pUBUICTIKA
TWV OTPOYPIYYWV WOTE 0 XWPOG TOU BAAGUOU VA ETTIKOIVWVEI HOVO PE TO HAVOUETPO.

3. Emevepywvtag otn XeIpoAapr) Tou BaAduou, CUNTTIECTE aépa 0TO BAAOUO PEXPIS OTOU N
TTieon 1Tou d¢ixvel To pavoueTpo aveBei ota 0,50 bar

4, "epioTe TO UBATOAOUTPO HE CEOTO VEPO CUPPWVA PE 00U avaPEPONKAV TTAPATTAVW.
5. MepipéveTe Aiyo PEXPI N €VOEIEN TNG BepPOKpaTiag va oTaBepoTToInBEi.
6. KaTtaypdyTte Tnv €vOEIEn TOU JAVOPETPOU OTO QUAAO gpyaciag 3.

7. Avd dl00TANOTA, KATAYPAWTE TN BEpPOKPATia Kal TNV €VOEIEn Tou PavoueTpou. MNa
va ETMTAXUVETE TNV TITWON TnG Bepuokpaciag, adeidote Aiyo amd 10 (01O vEPO TOU
udaTOAOUTPOU Kal TTPOCBECTE KPUO vEPO akoAouBwvtag Tn dladikaoia TTou ava@EpOnke
TTAPATTAVW YIa TNV 1I000€pun METABOA.

8. Mo xaunAég BepUOKPACTiES, PTTOPEITE VA AVTIKATOOTACETE TO VEPO TOU OOXEIOU HE
VEPO TOU YUYEIOU OTO OTTOIO PTTOPEITE VO TTPOCBECETE HEPIKA TTAYAKIAL.

9. Edv uttdpyel xpoévog, eTavaldpeTte yia GAAov éva r; dUo BIaPOPETIKOUG OYKOUG TOU
BaAduovu.

10.  ZxedidoTe TIGC KAPTTUAES (P, T) TTOU TTPOKUTITOUV OTTO TIG METPNOEIC 0AG OTO QUAAO
epyaciaog 4, apou ONUEIWOETE OTOUG AEOVEG TIG KATAAANAEG KAIUAKES HE TIG UTTODIQIPEDEIG
TOUG KaBWG Kal TIG JOVAdES PETPNONG.

I. looBapnig MeraBoAn

MNa tnv 10oBapr) peTaBoAr) akoAouBeitar n diadikacia TToU TTEPIYPAPETAl YIO TNV
looxwpn PeTABOAR. ZekivioTe Kal TTAAI PE  KATTOIO uwnAf  Beppokpacia OTo
udaTtéAouTpo kal Trieon BaAduou 0,70 bar, TreEPITTOU KAl MPEIWOTE O Pripara Tn
Bepuokpacia. Emeidr) Suwg ue TNV peiwon TNG BepuoKpaciag Tou agpa PEIWVETAI KAl N
Tieon) Tou, Ba TTPETTEl va PHETARBAAANETE TOV OYKO TOU €YKAWRIOUEVOU AP METAKIVWOVTOG
TO €uPBOAO TTPOG Ta KATW WOTE va dlaTnpeiTal o€ KABe Bripa otabepr) n apxikn Trieon. Na
KGbe Bepuokpacoia TTou Ba XPNOIKOTTOINCETE KATAYPAWTE TOV QAVTIOTOIXO OYKO OTO
QUANO epyaciag 5 kal oxedIAoTE TIG avTioTOIXEG KAUTTUAEG (V, T) 0TO @UANO gpyaaiag 6.



A. EraAnBeuon TnG KATaOTATIKAG £§icwong pV=nRT

1. [upioTe Ta PUBUIOTIKA TWV OTPOYIYYWV WOTE va ETTITPETTOUV ThV €i0000 AEPa OTOV
BdaAapo.
2. MéCovtag 10 POXAG atTeAeuBépwong Tou OTEAEXOUG, TPABALTE TO OTEAEXOG TOU

eMBOAOU TTPOG Ta TTAVW PEXPIGC OTOU N Xapayr Tou cuptrécel Pe Tnv évdeign 140 mL 3 160
mL. [upioTe Ta pUBUIOTIKA TWV CTPOYPIYYWV WOTE O XWPOG TOU BAAGUOU VA ETTIKOIVWVEI YE
TO MavoueTpo. H 1mocdTNTa TOU Qafépa TTOU €Xel EYKAWPRIOTEI 0TO BAAANO AVTIOTOIXEI O€
OPICHEVO aPIBUS YPOUMOUOPIWY No.

3. MpooapudoTe TN OUPIyya OTO CWANVAKI TTOU €ival TOTTOBETNPEVO OTO AKPO TNG
TAvW oTPOPIYYag, agou TpaBAteTe To EUPOAG TNG 0Tn B€éon Twv 10 ML woTe va sloaxdei
OoTn oUPIYYa N OUYKEKPIYEVN TTOCOTNTA AEPA N OTTOIO AVTIOTOIXEI O€ N1 YPOUMOudpIa.

2 /
o AT,
4, [NupioTe Ta PUBUIOTIKA TWV OTPOQIYYWYV, OTTWG QAIVETAI TTAPAKATW, a—'/ f
WOTE Va oUvOEETAI N oUPIYYQ KAl TO HAVOPETPO UE TO BAAQUO Kal TTIECTE TO
€UBoA0 TNG oUplyyag woTe va elodyete mmoootnta 10 mL aépa (n; —

ypapuoudpia) oto BaAapo. i-_ & 2

5. lupiote TTPOG Ta apIoTEPd Tnv TAvw oOTpoYIyya oe Béon !
avaoTpogou T, atropovwvovTag €101 TO BAAAUO Kal TO HAVOUETPO aTTd TN '
ouplyya Kal Kataypdyte Tnv €voeiEn Tou pavouétpou. (Mpoooxn: Av
yupioete TN oTpO@Iyya TTPOG Ta OEEIA n TTo0OTNTA TOU aépa TTou BAAATE
o1o BdAapo Ba diaguyel TTPOG To TTEPIBAAAOV)

6. Tpapnéte 10 éuBoAo Tng aupiyyag ota 10 mL, yupioTe TNV TTAVW OTPOPIYYa O€ BE0N
|-- kol €ilcdyeTe TNV TTPOCOETN TTOCOTNTA TWV 10 mL aepiou oto BAAapo, OTTWG
TEPIYPAPETAI OTA BrApATa 4 Kal 5.

NMPOZOXH: KdaBe gopd TTou £10AYETE ME TN CUPIyYyda aépa OTO
0dAapo, augdveral n eowTtepikn TOou Trieon. ‘ETtol, 6tav ol
oTPOYIYYEG YupifovTal o€ BECn TTOU N CUPIYYA ETTIKOIVWVEI ME
TO OAAQpO, N EOCWTEPIKN TriEoN Tou BaAduou eaoKeiTal Kal OTO
éupBoAo TNG oUplyyag, miE(OVTAg TO TPpog Ta €Ew. TlMa va
e§ao@alioere 0TI TO EUBOAO TG OUPIyyag dev Ba TivaxTei £§w
TPEITEI VA TO OUYKPOATEITE PE TOV AVTIXEIPO EVW KPATATE TO
owua TnG ouplyyag HE Ta AAAa SAKTUAA Kal Tnv TTaAdun oag,
OTTWG QAIVETAI OTNV TTOPAKATW PWTOYPAPIia Kol a@OoU TTIECETE
MEXP! KATW TO £uPBOAO, yupioTe pE TO AAAO COg XéPI TNV TTAVW
oTPOPIYYa TTPOG TA APICTEPA o€ Béon avdoTpopou T. XTn 0éon
autl dev aokeital ieon oto €UBoAo yiarti o BAAaPOg TNG CUPIYYAS ETTIKOIVWVEI ME
TNV ATHOCPAIPA NMECW TNG OTPOPIYYAG.

7. KaTtaypdyTte Tnv €vOEIEN TOU HAVOUETPOU.

8. EmavaAaBerte Tnv idia diadikacia AANEG 6 | 7 QOPEC TUUTTANPUVOVTAS AVTIOTOIXWG
TIG METPAOEIC OTO QUAAO epyaaciag 7.

9. AmoouvdéaTe Tn aUpIyya aTTd TO CWANVAKI KAl YUpIioTE TNV TTAVW OTPOQIyya aTn Béon
|-- . Mpoooxn: H oclUpiyya dev TTPETTEl va gival TTPOCAPHOCHEVN OTO CWANVAKI OTAV
EKTEAOUVTAI Ol AOKAOEIG 1I000EPHUNG, 1I00XWPNS Kal I00BAPOoUg HETABOANG.

10.  2xediaoTe TNV KAUTTUAN (pV/T, n) o€ XapTi JIAIMETPE.



®UAMo Epyaciag 1 (1060epun peTaBoAn)

ADPXIKES TILEG:
Pomp= o bar
Vapxz ............. mL
Tc(pxz ............. K
METPHZEIZX
AA V( P ( PVIT( )
1
2
3
4
5
6
7
8
9
10
11




Micon 8aAdapou (bar)

-_—

®UAAo Epyaciag 2

100

200
‘Oykog BaAdpuou (mL)

300




®UAMo Epyaciag 3 (106xwpn HeETABOAR)

ADXIKEC TIUEC:

METPHZEIZ

A/A

Poas (

)

Poua. (

)

PV/T (

)

©| 0| N| O g | W N =

[
o

|_\
|_\




®UAAo Epyaciag 4

40

w
(=]

O¢epuokpacia BaAduou (K)

200

2

Mieon 6aAapou (bar)




®UAMo epyaciag 5 (IcoBapnig METABOANR)

ADXIKEC TIUEC:

METPHZEIZ

AJIA T( ) V() PVIT( )

©| 0| N| O g | W N|

[
o

'_\
'_\




®UAAo Epyaciag 6

40

w
o

Oepuokpacia BaAduou (K)

200

100

200

‘Oykog 8aAduou (mL)

300




®UAMNo Epyaciag 7

ADXIKEC TIUEC

V= mL
Porp = oo bar
NO = i, mL
NE= e, mL

METPHZEIX

N P (bar)

No

No+N1

Ng+2Nn,

Ng+3N;

Ng+4n,

Ng+5n;

Ng+6Nn;




