* ELoaywyn oto povteAa dtaxuonc kot dtaomopac punwv: MNepypadn
QPXWV Kol BACLKWVY TIOPAUETPWY. 2ZTOLXELO EL0OOOU OTA HOVTEAQ.
Exkrioumnéec. Epappoyec.

* MeBobdoloyia HETPNOEWV PUCLKWYV TIOPALETPWYV KOl ATULOCHOULPLKWV
puntwv. Metpnoelc Quoikne Atpoodatpac. Metpnoelg
atpoodalplkne puTavoncC.

* Mnyoaviopot kaBaplopol tne atpoodalpac. AEpla puTtavon o€
QLOTLKEC TIEPLOXEC. MMoloTtnTa atpoodalplkol meptBailovioc Kalt
OLOTLKO ULKPOKALMAL.



MeTpnoeLC

e OL peTPNOELC lval {WTKNC CNUOOLAC VLol LETEWPOAOYLKEC Kol TLIEPLPAAAOVTLKEG
UEAETEC

* MopeABov

* MMapovoa KATAoTAoN
e MetafAnTEC N mapApETPOL

e Qepuokpaocia

* Yypaocia

* Mieon
Toxutnta ko SltevbBuvon avepou
Bpoyormtwaon Kal XLovomtwaon
HALakn Kot ynwn aktvoBoAia
Entinteda OUYKEVTIPWOEWV PUTTWV



ElooyWwYLKEC YWWOELC

e AvtutpoowrneuTikotnta (cuvoéuacHOC OpyAVWV
LETPNONC, XPOVLKO SHLACTNMA LETPNONC KATT)

* EAeyXOC IoLoTNTOC
* M&BodoL cuAAoync Kat avaAuong
e BaBuovounon eéomAlopou
* Ogon WETPNONG
* EnaAnBevon dedopévwy
e Juvinpnon éomAlopou
e Alaodpaiion molotnTaC
e EEwTEPLKOC EAeyXOC OLASIKAOLWY



ElooyWwYLKEC YWWOELC

* Eidn e€omAlopov/opydvwy
* Mnyavika (avaAoyikn €€060c¢)
e HAeKkTpOUNXAVLIKO
e HAektpovikd (Ynodrakn €€0doc)
e ELON petpnoswv
e AUEOCEC I ETUTOTILEC
* E¢’ amootaoswc
* Nadntkn
AgpodwTtoypadlec
avoAoyLkEC/PndLoKEC
DoopaTiKol COpWTEC
* Evepyntikn
EltkovoAnTmtika Radar
Lidar / Sonar
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ElooyWwYLKEC YWWOELC

To HETPNTIKO cUOTNHA EIVOL EVOL AELTOUPYLKO GUVOAO CUCGKEL WV

LLE TLG oTtoleC elvall Suvato va PETPOOUUE Eva LEyeDOG, €TolL
WOTE va anoktiooupe dedopeva (LETPAOELS), Ta omola
HUrtopoUV Katorwy va petadoBoulv oe Opyava kataypadnc n
gvdeLenc.

AloOntnpog

Movada emnetepyacioc ocAuatoc

JUOKeEUN EVOELENC
KataypodLko

E

(Stull, 1988)

Eicodog _,

AioBntipag
MeTaTpoTtréag

ETrecepyaoia
OnpaTog

Karaypaon
‘Evdeign

_, 'E&odog

o] =

d

.....



ElooyWwYLKEC YWWOELC

e TEXVLKA XOPOKTNPLOTLKA
* Xpovog amokplong/dlakpLtikni tkavotnta (kataypadn
ypriyopwv petafoiwv)/ KatwdAt / EVpog
* Nekpn Zwvn /Yotépnon/ OAioBnon
e AflomioTia
* AkpiBela (molotnta opyadvou — evatcBnoia ) —
aroAUTN TR 0PAAUATOC LETPNONG

* OpBotnta (accuracy) - LETPNON KOVTA OTNV TIPAYHOTIKA O€
AOYLKO €UPOC

* Mototnta (precision) — (6l A He TTOAU pLKPN AOKALON
HeTPNON
* EnavaAnyuotnta (repeatability)
* Avamnopoaywylpnotnta (reproducibility)
* AtakpiPwon - BaBuovounon
EukoAla xpriong — Zuvtnpnon
Kootocg

e Autovopio opyavou (autoypadika)

Probability
density

A

Reference value

<

Accuracy

P

>

<

Precision

By Pekaje at English Wikipedia -

> Value



ElooywyLKEC YWWOELC

 Metpnoelc (eiboc/katnyopiec opyavwv)
e JPpalpata (n Stadopd LETAEY TTPAYUATIKAC KOL LETPOUUEVNC TLUNC)

 Tuyala ZdaApata
*  AlodopEC PETAEY LETPOUUEVWYV SELYUATWY
Alodopec petaly idlwv delypdtwy — StadopeTIKOL AVAAUTEC
Alodopec peTAlL peTpNOEWV o€ SLAPOPETIKA EpyaoTipLa
 Aladopec petafu enavalapPovopevwy HeTpRoewyv (pLeTaBaAlopevec TEPLBAANOVTLKEC

ouvOnKec)

Aladopecg petaly enavoalapfovopuevwy LETPROEWVY

*  JUOTNMUATIKA ZPaApata — otaBepo 1 peTaBaAAOpEVO KOTA TIPOPAETTOUEVO TPOTIO (YVWOTEC N

AYVWOTEC aLTlEC)
2 2
_ E: o; + 0, -
Opp = \/ 1 2

 Baon 6edopevwy (MANPOTNTA, TTOLOTNTAO, TEXVIKEC EAEYYOU)
e Jnuoaoia vmopénc logbook




ABeBatotnta Metpnonc

* Méetpnon

Ektipunon pey€boug
OAOKANPWHEVN HOVO HE afefatotnta

e ABeBalotnta LETPNONC

EUpoc Tipwyv mou Bpiloketal n aAnBn¢
TLL OE OUYKEKPLUEVO eTtimedo
EUTILOTOOUVNG

Avvatotnta ya
* oUYKPLON OMOTEAECHATWY O€ (OLa
deilypata
* EAeyxo amokAloewv armo
npodlaypadec
* EAeyxo ocuppopdwoncg pe
BeopobeTnuéva opLa
ABeBatotnta tumou A
ABeBoailotnta tumou B

IpaApa
Métpnong

|

|
p

JUOTNUATLKO
Ipaipa

|

M'VwoTo
JUOTNUATLKO

Ipaipa

-

( ‘|

H

YnoAeumopuevo
A6pBbwon JUOTNUATLKO
Ipaipa

JUOTNUOTLKO

AyvwoTo
IpaApa

Tuyaio
Ipaipa

™ e \

Q

AmnotéAeopa } ABeBalotnta }

ABeBalotnta }

ABeBalotnta }




Oepuokpaota - Apxn Aettoupylac eCOMALOLLOU

o 0 i7
e KALHOKEG " C _ - 32
' s 5 9
* OegpuoueTpA t
* OgpPUOUETPA LYPOU L
* Oepuikr Staotolr (LeTaBoAr dykou vypoUl > petafoAr dykou & C°=K-273.15
YuoALloU E |
* AladopeTIKA LYPA YL SLODOPETIKES LETPNROELG Atodh
* AEeTaAALKO EAaoU —_— S
El Atadopd B¢ tt( SL00TOAAC LETEAWVY Opeixahros
, P , PHIKNG o Oepuokpacia YynAotepn
* HAektplkn avtiotaon Swyartiov Beppokpacia

* OeppoaviloTtaoelg, Oepponuywyot (thermistors)
* OegpUONAEKTPLKO PALVOUEVO
* Ogppolevyoc (thermocouple), OeppootiAec (thermopiles) AtpetalAixd

N é\aopa
* AkpoPaBpuia Bepuodpetpa et NARARAR DS @) \)( |

* MEVLOTOBaeuLa Avoito 25°C  Khewoto 30°C
* EAayxlotoBabuia

&‘ caL e =




Oepuokpaota - Apxn Aettoupylac eCOMALOLLOU

* HAektpOVIKO Opyava

* OepUOUETPO NAEKTPLKNC avTioTaoNG — YEdupa
Wheatstone (mAativa — avaAloiwtn otov -
atHoodalpLlko agpa, LEYAAN €LOLKA avTloTaon,
artAn BaBuoAoynon)

+

RT — Ro(l + aT + sz)

* Oepuolevyoc (thermocouple) — pawvopevo Seebeck
(tkavortolnTikn akpifeta, peyaio eupoc T, xapnAo
KOOTOC, LULkpn €€050¢)

COPPER WIRE
\

UNKNOWN
TEMPERATURE

+ ___CONSTANTAN P+
‘\
{RMOCOUPLE .\‘ (D
E=a(T,—T,)+b(Ty, — TT')Z W
\\

REFERENCE REFERENCE
JUNCTIONS

S




Oepuokpaoio - Apxn Aettoupylac e€omAtopou

* Thermistor — o&eidLol LETAANWV TILECPEVA (NULOYWYOC) — OX QL
KUALVOPLKO, odalplko, opBoywvio, Aettol G
* Negative Temperature Coefficient (NTC): pkpaivouv tnv avtiotaon
TOUC HE TNV avénon tng Bepuokpaciac (LN YpoULKA oXEon)
* Positive Temperature Coefficient (PTC): av&avouvtnv avtiotaor toug
HE TNV av€non tn¢g Beppokpaciag

R = a'eb/ T
* YYnAn evatoOnoia, pHikpo peyeboc, aotabela avtiotaong

* QepUOUETPA UTIEPLOPWV
* Thermopiles (cuykEvtpwon unépuBpnc aktvoBoAiac)

* Qawopevo AutoBepuavonc (self-heating effect): pla avtiotaon mou
Slappeetal amnod pevpa Beppaivetal (pavouevo Joule) — nyn
opAaApaToq

I’R
napa:yd)usvn Qspuorm'a/ SeC = T
Mnxaviko

tooduvapuo
Bepuotntag



Yypaotia - Apxn Aettoupylac €COTALOLOU

* Yypaoia: Noco vdpatuwv otnv atpoodoalpa

* Ekppaoelc vypaoiag
* Taon vOPATUWY — LEYLOTN TAON USPATUWY (VOUOC LEPLKWV TILECEWV)

AmntoAutn vypooia (avaloyla petypotoc — pala udpatpwv/pala Enpou agpa
TTOU TOUC TTEPLEXEL)

Eldwkn vypaoia (palo vdpatpwv/palo uypou agpa)

YXETIKNA vypaoia (palo vdpatuwv o oyko V/pala udpatuwyv o V saturated)
Oeppokpacia dpooou (T otnv omnoia mpemnetl va PuxBel pa agpta pala umno
otaBepn P ko xwpic mpoobnkn N adaipeon vdpaATUWY, WOTE VAL KOPEOTEL)
Oeppokpaocio vypou Bepuopetpou (T KOpEoUEVNC aEPLAC Halac)



Yypaotia - Apxn Aettoupylac €COTALOLOU

* MeBodol petpnong
 Wuxpopuetpa (buo opola Beppopetpa — vypo KL ENpo) —
npotuTtn nEbodoc
* Yypouetpa (puolkn enibpacn vypaoilag o€ LALKA)
e AAN\oL TtUToL (PACHATOOKOTILKA UYPOLETPQL)

AC < humidity

humicap

Wuxpopetpo
/4 ASSMANN



BaBuovounon - Npootaoia

e BaBpovounon o otaBepa onpueia
 0C, 100 C, Beppokpaoia emtAoyng
e 2 YypO
e WUyUKTLKO 1) BepuavTiko cwpa (pe avadeutnpa)
e Opyavo avadopdg
* YypoO ou
* Aev POKAAEL XNUIKEC AvTIOPACELG

* Aev aAlowwvelL Tov atodntrpa
* Aev BpaxukukAwveLTouc eAeUBepPOUC aLoONTHPEC

>e poUpvo/KALBavo
Metpnoelc o KAwWPO
e 1.2-1.5m amno to £€dado¢
* MNavw amo ypaoidt
* Efwteplka aompoc pe avolypato/mepoldeg
* Hmnopta BAEneL poc Boppa




Avepoc — Apxn Aettoupyloc e€omAtopou

* JUVOEETOL AUEDA LE TOV KOLPO, TNV PUTIALVCN, TN
VauTIALa, TN yewpyla
* ALOVUOUOTLKO MEYEDOC
e AlevBuvon - Avepodeikteg
e Tayvtnta — AveUOUETPA

e Atavuopatika opyava — longitudinal (katd pnkog) —
lateral (eykapoia) — vertical (katakopudn)

.....

sw

» zae
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Avepoc — Apxn Aettoupyloc e€omAtopou

* Avepodeiking
* MnNXOVLKOC
e HAEKTPLKOC

* [SLOTNTEC
* Na neplotpedetal pe eAayiotn teBn
Na givo kaAd (UYLOUEVO
Na eival oxedloopgvo yia xapnAo ko upnAo avepo
* Na pnv cuvtoviletal
Na €xeL yprjyopn amokpLon




Avepoc — Apxn Aettoupyloc e€omAltopou

e Avepopetpa (avepoypadot) — katwoAdl,
oTAOEPA ATTOOTACEWC

e AvepopeTpa ToxUTNTOC — 0lBPOLOTIKA/UECEC TIUEC

* 3 KUTTEAAOL KWVLKA LE OTPOYYUAEUEVEC AKPEC — LElWON
arokAlogwv

o Aev €XEL CUMUETPLKN ATTOKPLON
* Agv XpelaleTal TPOCAVATOALGHO

* AVELOUETPA TILEONC - OTLYULOLEG TIUEG
* Qawopevo Bernoulli

e Avepopetpa rapopopdpwaonc

* Edoappoyec otnv wkeavoypadia (cuotnua TpLwv
TIUKVWTWV YLaL TOV TIPOCSLOPLOUO TWV TPLWV
CUVLOTWOWV)

' DINES PRESSURE TUBE ANEMOMETER.

AIR MINISTRY METEOROLOGICAL OFFICE



Avepoc — Apxn Aettoupyloc e€omAtopou

A ’ =~ ZI'—a).(l')rnra Sladoong Tou fxou
) AVE IJO IJ.ETp @ (QVE IJ-OV p ad) O L) = HeTaBAANETOL HE TNV TAXUTNTA
* AVELOUETPA BDEPULKNG aywyLoTnTaGg Tou agpa (hot wire Tou avépiou
anemometer)

* O pUBUOC ATIWAELOG EVOC BEPUOLVOLEVOU OWHATOC EEQPTATAL KAl ATLO
TNV TaXUTNTA TOU aEpa
RI? = (k + cu)(T — Ty)
k: OepUIKEC amwAeLeG oUpuaToC yia u=0
c: otaBepa e€aptwpeVN Ao TG GUOLKEG LOLOTNTEG TOU AEPA KAL TN
SLAUETPO TOU CUPHATOC
e Hxntka avepopetpa (sonic anemometers)

* AlevBuvon kot taxutnta (3 CUVIOTWOEC)
* Qawopevo Doppler (Povopevo 6KESAGTC NYNTIKOV KOUATOV ard 6TPoBilovg)

* Acoustic resonance anemometer Vibrathg diphagnis

Upper reflector

* MKpO péyebocg, avBeKTLKO “
Airflow} - Air gap

* OxL 1000 aKkpLBEG -
e AkouoTtika kupata (ultrasonic) Ta omoia taAavtwvovtal o€ H——
ULKPN KoW\oTnTa




Avepoc — Apxn Aettoupyloc e€omAtopou

* TomtoBETnoNn opyavwy
e 10 1 oo TV enidpavela (avepoc enupaveiog)
* Y& TEPLOXN XWPLC PUOLKA 1) TEXVNTA EUTTOOLAL
(deuno&ou = 10hsun06iou)
e MeA£tn tnc kKaB'vPouc petaBoAnc os dadopa
oyn (yapnAotepo >5h)
e Y& peyaAutepa vyn:
e MnaAovia/padioBoAioslg
e TnAEMLOKOTNON



HAlakn aktwoBolila — Apyn Aettoupyloc e€omAlopoU

* Apeon (direct normal irradiance): n aktwofoAla Tov €pxetal oo TN
kKatevLBuvon tou HAlou

* Ataxutn (diffuse horizontal irradiance):n aktwvoBoAia mou ¢ptavel o pa
opLlovTLa enLPAaveLa LETA OO OKESAON

* OAwkn (global horizontal irradiance): to aBpolopa twv SVo apaATTAVW OE
uio opt{ovtia emipaveLa

* AVvakAWMEVN: N akTwvoPBoAlo eéaptatal amo tTn YEWUETIPLA TNC TIEPLOXNG
TOU KTnplou, tTa emidpaveLlaKA UALKA YELTOVIKWY KTnNpLlwv 1ou Pplokovtal o€
OTTTLKN €TALdN LE TO KTHPLO




HAlakn aktwoBolila — Apyn Aettoupyloc e€omAlopoU

e MEpPN TUTILKWV OPYOAVWV
e JUA\EKTNC akTVOPBOALOC (YEWUETPLKA XOPAKTNPLOTIKA LEYEOOUC)
e QaopaTikn amokpLon (XapaKTnNPELOTIKA Kal EUPOC GACUATOC)
e Avixveuon kat petpnon (kaboplopoc akpifeloc petpnong)
e Kataypadn (Baon dedopevwy tou peyebouc)

* ELON opyavwyv pETpNONC akTvoBoAlog

* QaopatoPpwiopeTp

o AKTIVOUETPA (METPNON OALKNC, AECNC Kol SLAXUTNC
OUVLOTWOOC)

* Mupavopetpa (oALlkn aktivoBoAia) :

* MupnAwopetpa (apeon aktwvoBolia- ohopacpatikn N LEPOC TOU
daopatog pe xpnon diAtpwy) s S

o=

} MYPHAIOMETPO



HALakn aktivoBoAlo — Artoppo@nTikoTnNTol KOt AVakAQoTikotnta

Finyeg aAoyovou- ) AN HOVOXPWHATIKI
 MPOTYNA ANADQOPAZ BoAgpapiou kat D, OUOKEU)
e ASTM E 903-12/ ASTM E 275-13 / EAOT 1057/1/ R \
EAOT 1057/2 / EAOT 1057/3 Sl

* APXH AEITOYPTIA2
* Mnkn kOpotog arno 175nm €wg 3300nm
e Aladdava delypata: LETPNOELS LeETAdOONG

e Jteped adladava delypato: LETPHOELS OLVOLK}\OLGTLK(')T.”,'E(‘,CL‘;; :
paypa

* EAENXOz NOIOTHTAZ nepiBAaong

ONANG OYewg

AVIXVEUTEG
PMT & PbS

* EowTtepkog
* Alepyaotnplakoc EAEYXOC

* EtnolocEAeyyoc




BaBuovounon e¢onmAtopou

e AVENOC

. Aepooupay £G ULKPOUL N peyaAou peyeBoug (SLarmioTeU UEVEG
A Un) mou T npouv KpLtApLa TPOTUTIWV

* Méetpnon Tou onuaAtog e§060U AVEUOUETPOU OF
kaBoplopEveg ouven Keg PONG WOTE VO UTIOAOYLOTEL N OXEoN

TTOU OUVOEEL TO oNua §060L UE TNV TaXUTNTA TOU AVEUOU
TOU Opyavou

* HAlakn aktwoBoAia
. Tortoeémon eEonMouoO o€ opLlovTLa eMLPAVELD KOVTIA OTO
TPOTUTIO TIUPOLVOLETPO KalL o€ opL{ovTia Beon
* Na otaeepa avedpelo oupavo AapBavovtol ouvutoueq
LETPNOELC TNG NAEKTPLKNC TAONC 0TNV £€060 TWV OPYAVWV.
* OL YUETPAOELG TIPETEL VAL AapBavovTaL CUVEXOHEVD KaB ™ OAn

TN GLOPKELDL TNG nuepaq KOl O WPEG UE NALAKO VoG
ToUuAdLlotov 20° armo tov opilovta Tou TOToU




[Tleon — Apxn Aettoupylac €€OTALOLLOU

* H aokoUpevn Suvaun ava povada emidpaveiog os pLa
eriipavela vypou/agpiov og enadn LE TNV MPpwTn (aloKeito
Loa TtpoC OAEC TLC SlevBuvoeLc)

* Movadec niteoncg Pascal (Pa) — hPa = 100Pa=1mbar

* Yopopyuplka Bopouetpa

* MNeipapa Torricelli: n atpoodatpikn mieon avtiotaBuiletal oo 1o
Bapoc tnc uOPAPYUPLKN G OTAANC LECA OE YUAALVO CWANvVa

Pm: TUKVOTNTA USPaPYLPOU p=pnh-g
h: Oyoc otAANG
* MetaAAka Bapopetpa

e AN\ayn oto oxnuo LETOAALKWY SOXELWV ATTO TNV TIEoN TNG
aTHOoPALPOLC




[Tleon — Apxn Aettoupylac €€OTALOLLOU

* HAektpovika BapopeTpa
e AloOntnpLa kKUTTOPA LE EvaloBnoia Tng avtiotaong n
XWPENTIKOTNTOC 0TNV aAAayr TNE ATHOOPALPLKAC TILEONC
* Transducers (LopdOTPOTELC): LETATPOTIN ATTOKPLONG alcOnTRpa
0€ NAEKTPLKO OO OXETIWOMEVO E TNV Ttleon (ovaAoyka N

bnoaka)

* MieConAekTpIKA BopopeTpa
e Avtiotoia pe yépupa Wheatstone (dtataén 4 avilotdoewyv o€
€VEALKTN eTLpAveLA LOVOALBLIKOU TtupLtiou)




AeploL Pumot

* Jnueia evoladEpovToc oTabpwyv LETPNONG
* YoPaBpn pumavon (avTtutpoowmeVTLK TG TLEPLOXNC)
* [TINYEC avOPpWTOYEVWV EKTIOUTTIWV ATUOODOLPLKWY PUTIWV
* EAeyxo¢ mnywv (ouotnuata Ko texvoAoylec dlaxeiplong punwv)
TOOO0 TIPLV TN LETPNON OCO KAl LETA
e Aflohoynon 6edopeEVwWY 0 oXEON UE TLC VOUODOETIKEC puBUloELg
Tou Loyuouv

* JUVOUAOMOC LETPNOEWV HE ATULOOPALPLKA LOVTEAQ 100-p - M,
, . ; : ug/m? = ppm- =g
¢ MOV(I68§ HETPNONC OCLUYKEVIPWOEWV PpUTTIWV '
e avaloyia HEYHOTOC KATA OYKO O LEPN ava EKATOMHUPLO (ppm) p: izon (hPa)
, T: Bepuoxpaoia aépa (K)
¢ T[UKVOTnTa (ug/m3) Mi:uggtalfé deog%rmxs[oui

* Opla (bLadopetika yia kaBe puTto)
* JUYKEVTPWOELC TIAVW OTIO TLC OTIOLEC EVNEPWVETAL TO KOLVO
e TLUEC TTOU OeV TIPETEL vaL UTtEpBalvovTal cuxva



AeploL Pumot

* AéloTiloTiOl LETPOEWVY
e TOKTIKOC EAgyxoc KaANC Asttoupyilac e€omAlopol (cUpupwva LLE TOV
KOTOLOKELOLOTN OAAQ KOl TOL TTPOTUTIA)
e Juvtnpnon e€omAlopol avaloya PE TIC 0dNnNYLEC TOU KOTAOKEVAOTH

* Xpnon logbook ywa tnv kataypadn AEMTOUEPELWY OXETLIKA LE TOV
e€OTALOUO

* MepLodikn Babuovounon eéomAlopou (ocupdwva UE ToV
KOTOLOKEUQLOTH) AAAQL KOl TaL TTIPOTUTIL)
e BaBuovounon
e AvaAoya UE To €00C TWV LETPHOEWV
e AvaAoya L TNV apxn AELtoupylag
* Y& TOKTLKA XPOVLIKA Slaothpata



Metpnon CO

* Apxn HETPNONG

* To CO amoppoda tnv umtepuBpn aktvoBoAia (vopoc Lambert-Beer)

* Apxn AeLtoupyiag

* To Oelypo ELOEPXETAL OTOV AVOAUTH TIEPVA ATTO OTITLKO diAtpo 4,7um

* AktlvoBoAia amo IR nnyn mepvaetl Stakekoppeva amo duo keAla (Eva pe CO KL Eva
He N,) koL eLoEpyeTOL 0TO OAANAUO HETPNONG OTIOU AVAKAATAL KoL TEALKA KATAANYEL
otn pwtodiodo

* To keAl CO mapayel pia aktwvoBolia avagdopac evw to KeAL N, (6ev amoppoda tnv
IR) mapAyeL TN LETPOUUEVN AKTLVORBOAL

e AMN\oL agplol purmol 6ev emnpealouvv KaBwc ko ota SUO KeALA n amoppodnon Ba
elvaw n ibLa



Metpnon CO

Erteldn n umtépuBpn
aroppodnon ivat pia pn
YPOUHLKN HEBOSOC
HETPNONC, Elval avaykaio
va HETOTPATEL TO orpa
Tou Baoikov avaAutn o€
YPOLLLLLLKO.

O avaAuTn ¢ XpNOLLOTIOLEL
Hia ecwtepka
amoOnKeEVUEVN KAUTTUAN
BaBpovounong £toL wote
n €€060¢ Tou avaAutn va
glval akpPwC YPOAUULKA
YLOL TLILEC OUYKEVTPWOEWV
pnExpL 10,000ppm.

Analog Outputs

—Digital Outputs

(‘CCVWrmuFMCGiLDH Protocols

Display
Preamplifier _

IR Detector __

Pressure

[rasnducer

Sample O >, //

/ |

| N2

y - e
BandpassFliter 7 ‘

!

Infrared D
Source

Exhaust

/ : F oW
Sensor

Capillary

Pump



Metpnon CO

* BaBuovounon
e EéomAlouoc¢ nmov antatteital.

Npotunec pLadec CO yvwotnC ouykevipwong (concentration standard)
DuaAn kabapou agpa

* Alabdikaoia Baduovounoncg

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU ATtO TIPOTUTIEC PLAAEC aEPLoV yLa TECOEPA
onuUeila

EVOELKTIKEC TLUEC CUYKEVTPWONC TwV MPOoTuTiwv ¢plaAwv : 0, 200,500, 995ppm

Mo kABe onpeio AapPavovtol 5 TIHEC LE CUYKEKPLULEVO XPOVLKO Brpa

Mo KABe onpelo TNG KaUTUANC BaBovopnong urtoAoyiletal N LECN TLUN TWV TIEVTE
LETPNUEVWV TLULWV

H kopmuAn BaBuovopnong eivattng popdncY=a * X+ b

OL ouvteAeoTEC a Kal b tiBevtal pEow Tou AOYLOULKOU GTOV OVOAUTH YLOL TOV
NMPOCOLOPLOUO TWV TLHWV TNG OCUYKEVTPWONC.

OL LECEC TIHEC TWV METPNHUEVWV TLLWV XPNOLULOTIOLOUVTAL YL TOV TIPOCSLOPLOUO TNG
aBeBatotntac tng KUUmUAnG fabuovopunong



Metpnon NO,,

* Apxn HETPNONG
e Xnueodwtavyeta (Chemiluminescence): n exkmournr pwtoc katd tnv dtadikaoia piag xnUIKAS avtidpaonc
(avtibpaon tou povoeidlou Tou alwtou UE ToV éZO\r/]).
* 1O VITPLKO 0&eidlo (NO) kat to 6lov (O3) avtidpouv yla va mapdyouV pia xapaktnplotikn d€oun ¢wtog 06lovtog
LE EVTOON YPOLLULKA avaAoyn Ue TV cuykevipwon NO

NO + 03 — NO% + 0, (1)

NO% — NO3 + hv (2)
converter (catalyst)

NO, >NO  (3)

e Apxn Aettoupylog
* NO

* 0 aépag MEPVAEL HECQ aTIO Eval cbi)\tgo (via va amodeuxBel pOAUvan TOU AEPLOU CUCTHHOATOG, ELOLKA OL OTTTLIKOL napc’xgovreq Tou
qvahurnz kaL tpododoteital pe otabepo pubuo otov BaAapo avildpacEWY TOU AVAAUTH Kal OVOUELYVUETAL LE UTIEPOOCOAOYIA
olovtoc (kaBoplopog NO)

* H eknepnopevn aktvoBolia eivat avaloyn pe tov aplBud popiwv NO otnv cuxvotnta avixveuong kat avaloyn HE TN
ocuykevtpwon NO

* H ekmepnopevn aktvoBolia GATpapeTaL ano eva EMAEKTLKO OTTTIKO GIATPO KAl LETATPETETAL OE NAEKTPLKO OHUA Ao Eva
dwTtonoA amAacLlaoTtiko cwAnva n pa pwtodiodo (photodiode)

e péow petatpornéa to NO, avayetal og NO kol avaAUeTal pE Tov Lo TpoTmo

* To nAekTpLko oApa otov PpwtomoANamAacLlaoTiko cwAnva f th dwtodiodo ival avaloyo e To ABPOLOUA TWV CUYKEVTPWOEWVY
Twv NO, kat NO.

* Tomnooootd NO, urtohoyiletat amod thv dtadopd PeTagy auTng TG CUYKEVTPWONG kat autig tou NO (6tav o aépag rou eAéyxetal
Oev EXEL TIEPAOCEL ATO TOV LETATPOTIEQ).
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Metpnon NO,,

* BaBuovounon
* EéomAlouo¢ mov antatteital.

Npotumneg dpLareg NO, yvwoTtn g ocuykevipwong (concentration standard)
DuaAn kabapoL agpa

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU aATtO TPOTUTIEC PLAAEC aePlov yLa TECOEPQA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TWV MPOTUTIWV PplaAwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovtol 5 TIHEC LE CUYKEKPLUEVO XPOVLIKO Brpa

Moo KABe onpelo TNG KAUTUANC BaBovopnong urtoAoyiletal N LECN TLUN TWV TIEVTE
LETPNUEVWV TLUWV

H kopmuAn BaBuovopnong eivattng popdncY=a * X+ b

OL ouvteAeoTEG a Kal b tiBevtal pEow Tou AOYLOULKOU GTOV OVAAUTH YLOL TOV
MPOCOLOPLOMO TWV TIUWV TNG OUYKEVTPWONC.

OL LECEC TIMEC TWV METPNHUEVWV TLHLWV XPNOLLLOTIOLOUVTOL YL TOV TIPOCSLOPLOUO TNG
aBeBatotntac tng KopmuAng Babovopunong



Metpnon O,

* Apxn HETpnong

* T pOpLa 0Lovtog anoppodouv uTEpLwdn aktvoBolia o€ pnKog KUPATOG 254 nm cUpdwva UE TO
VOO Twv Beer-Lambert

I
— o—KLC

I;

K= ovvtedeotg poplaxng amoppognong (molecular absorption coefficient), 308 cm -1 (at 0°C and 1 atmosphere)
L= (ujkog tov keAloV) length of cell, 38 cm

C= ouykévtpwon 0{ovToG o€ PEPT ava ekatoppplo (ozone concentration in parts per million) (ppm)
[= évtaomn ¢ umepiwdoug aktivooiia tov Setypatog (UV light intensity of sample with ozone) (sample gas)
[, = évtaom ¢ umepLwdous aktivoPoAia Tou agpiov avagopds (UV light intensity of sample without ozone) (reference gas)

* Apxn Asttoupylag

* 0 0EPAG EAKETOL QIO KEAL OTTTIKNAG anquéd)r]ogq OTIoU OKTIVOPBOAEITOL OTIO LOVOXPWHATIKN
aktwoPolia, Le kevtpo 253,7 nm, amno pia otabepn XapnAng-miieong AQuma EKKEVWONG
vOpapyupou (Hg)

e O agpac ywpiletal oe 6VO keALA: kKeAL delypatoc kat KeAl avadopdc (xwplic 6lov)

* n umePLWdNG aKTVoPBOoALD TTOU TIEPVAEL LETOL ATTO TO KEAL amoppodnong, HETPLETAL OTTO L
dwto6iobo N Evav GWTOMOAATTAACLACTIKO QVIXVEUTH KL HETOTPETIETAL OE EVOL HETPHOLUO
NAEKTPLKO oo

* H dwadopa otnv arnoppoddnon g uneplwdoug ata 6U0 KeALA 0dnyel 0TOV UTTOAOYLOHO TOU
HETPOU TNC oUYKEVTPWONC olovtoc otov epLBailovta agpa
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Metpnon O,

* BaBuovounon
* EéomAlouo¢ mov antatteital.

Mpotuneg pLaleg O; yvwotng cuykevipwong (concentration standard)
DuaAn kabapoL agpa

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU aATtO TPOTUTIEC PLAAEC aePlov yLa TECOEPQA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TWV MPOTUTIWV PplaAwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovtol 5 TIHEC LE CUYKEKPLUEVO XPOVLIKO Brpa

Moo KABe onpelo TNG KAUTUANC BaBovopnong urtoAoyiletal N LECN TLUN TWV TIEVTE
LETPNUEVWV TLUWV

H kopmuAn BaBuovopnong eivattng popdncY=a * X+ b

OL ouvteAeoTEG a Kal b tiBevtal pEow Tou AOYLOULKOU GTOV OVAAUTH YLOL TOV
MPOCOLOPLOMO TWV TIUWV TNG OUYKEVTPWONC.

OL LECEC TIMEC TWV METPNHUEVWV TLHLWV XPNOLLLOTIOLOUVTOL YL TOV TIPOCSLOPLOUO TNG
aBeBatotntac tng KopmuAng Babovopunong



Méetpnon SO,

* ApXn METPNONG

oAp

Ta popLa tou SO, anoppodouv urteplwdn aktvoBolia kat dleyeipovtal o€ Eva PRKoG
KUHLOTOG KOL 0T CUVEXELOL TIEPTOUV OE ULAL KATAOTAON ULKPOTEPNG EVEPYELAG OTNV OTtoiaL
EKTIEUTTOUV UTIEPLWON AKTWVOLBOALA 0€ OLOPOPETIKA KN KUOTOC

S0, + hvy —» S05 - SO, + hv,
XN AeLltoupylog
To delypa elogpyeTal oTOV avaAuth Kal adatpouvtal ol udpoyovavBpakes armo To delypa
EVW TA HopLa Tou SO, EPVAVE AVETNPEAOTA
>tov BdAapo ¢Boplopol, maAAOueVn uTteplwdNnG aktvoBolia dieyeipel ta popla SO,.

O CUYKEVTPWTLKOG HaKOG £0TLIALEL TNV TTAAAOHEVN UTtEPLWSN akTvoBoAia o€ pia ouvBeon
aro Kabpedteg (4 emAeKTIKOL KABPEDTEG TTOU AVTAVAKAOUV HOVO T KAKN KUUOTOG TTOU
dleyeipouv ta popta SO,)

Ta dleyepueva popla SO, petamndouv o€ XapNAOTEPA EVEPYELAKA EMIMESA KL EKTIEUTIOUV
aktwvoBoAia mou eival avaloyn UE TG CUYKEVIPWOELSG Tou SO,.

To SLamepato GIATPO ETUTPEMEL HOVO OTAL LKA KUUATOG TIOU EKTIEUTIOVTOL ATTO TOL
dleyeppeva popla SO,va ptacouv 1o dwtomoAAAnAAcLaoTIKO cwAnva (PMT).

H dpwtodiodog aviyvev el TIG EKMOUTTEG UTIEPLWOOUG akTvoBoAiag arnd ta popa SO, mou
pLetanndouv o€ YaunAOTEPA EVEPYELAKA ETTTEOQ .



Méetpnon SO,
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Méetpnon SO,

* BaBuovounon
* EéomAlouo¢ mov antatteital.

Mpotumneg pLareg SO, yvwoTAC cuykEVTpwonG (concentration standard)
DuaAn kabapoL agpa

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU aATtO TPOTUTIEC PLAAEC aePlov yLa TECOEPQA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TWV MPOTUTIWV PplaAwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovtol 5 TIHEC LE CUYKEKPLUEVO XPOVLIKO Brpa

Moo KABe onpelo TNG KAUTUANC BaBovopnong urtoAoyiletal N LECN TLUN TWV TIEVTE
LETPNUEVWV TLUWV

H kopmuAn BaBuovopnong eivattng popdncY=a * X+ b

OL ouvteAeoTEG a Kal b tiBevtal pEow Tou AOYLOULKOU GTOV OVAAUTH YLOL TOV
MPOCOLOPLOMO TWV TIUWV TNG OUYKEVTPWONC.

OL LECEC TIMEC TWV METPNHUEVWV TLHLWV XPNOLLLOTIOLOUVTOL YL TOV TIPOCSLOPLOUO TNG
aBeBatotntac tng KopmuAng Babovopunong



Alwpoupevn Zwpatotakn YAN

* MoAuTtAoka Kot SLopopETIKA cUOTAMATA Yol
MeyaAec SLOKUUAVOELG O€

° 14 I

OTTkeC LOLOTNTEC _ LéyeBoc, oxiuia omTikéc
* XNULKEC LOLOTNTEC LSLOTNTEC KOL XNILKA
* MIKPpOPUOLKEC LOLOTNTEC ) ovetaon

* MeBobol petpnong
* QiAtpa
e Juokeun vPnAnc mapoxng
e JkEdoonN PWTOC



Alwpoupevn Zwuatotakn YAn - MeBodol petpnonc

* Diktpa
* H o yvwotn nEbodoc
* H povn npotunn
e Atataén
* KedaAn dirtpou
* AvtAla
* Poopetpo
e Atadikaola
* Aduypavon Ppiktpou
e Z0yLon diAtpou
e Xpnion ¢iAtpou otnv dtataén
e ZUylon diATpou (N TIUA TNG CUYKEVTPWONG MPOKUTITEL SLoLpwVTaC Th i
cwpatidlakn pala LLE ToV OALKO OYKO alEPQL TToU avTAROnKe) ' lil

e Autopatn deypatoAnia pexpL 16 kedpaAeg




Alwpoupevn Zwuatotakn YAn - MeBodol petpnonc

e Juokeun vPnAnc Mapoxnc
* ME&tpnon HeEPLKAC ouykeEvTpwong PM10 (oplo armo tnv EPA
ouvdedepevo pe poBAnpata pumavonc)
o Atataén
e Aldtaén ocwpatdiwyv pe aepoduvaptkn Stapetpo peyaAutepn amno 10
PM (katakpatnon o€ kupeAidec)
e Aldtaén yla pHkpotepa cwpatidla
* JUOKEUN EAEYXOU PONG
e Atadikaola
e ALOXWPLOUOC CWHOTLOlWV HEYAAOU KO ULKPOU peyEBoug
e JUAAOYN HKPpWV cwpatdlwv og piAtpo valovnuaTwy




Alwpoupevn Zwuatotakn YAn - MeBodol petpnonc

e Jkedaon dpwtoc (light scattering technique)

* MpooSLOPLOUOC CUYKEVTPWONG QLLWPOUEVNC owuau&aknq LANC ava F e
HnEyeboc aepodSUVAULKNG 6Lauz-:tpou (eUPOG: 0.4 KPOUETPA E TIEPLTTOY 2(Frorovemsrseremsne o
LULKpOUETpa). OTdAmoTe mavw armo 20 ULKPOUETPO KATAYPADETOL WC {r
owpatidlo pe agpoduvapkn SLAPETPOo 20 ULKPOUETPA. ~= 15

e Alataén

e AuTOpATOC OVOAUTAG

e Atadwkaoio
* AvtAia pe pon 10cc/sec (600 cc/min) tpafacel agpa
* Ta cwpatidlo odnyouvtol og aktivo AElep

YrtoAoyiletal To pEyeboc Twv cwpatidilwy

H okedaopevn aktiva armo ta CwHOTiOLO LETATPEMETOL OE NAEKTPLKO TTOALLO
avAAOYOC LE TO HEYEDOC TV cwHATIOLWV.

e H &vtaon tn¢ aktivag dwtog eivat Evdelén tou peyebBouc twv cwpatidiwv

* 0 enetepyaotnC UTTOAOYL(EL TNV AVOEVOUEVN pHalo Tou owpatdiou
(utoBETeL OTL N MUKVOTNTA ToU cwpatdiov ival 1.5 grams/cc)




Metpnoelc Avwtepnc Atnoodatpac

e Emitomniec
* MetewpoAoyLkoi mupyol

e Aéopla/ eAevBepa
aepooTaTa

* Me tn BonBela
aEpooKaPwV

Mert/kot
ITopyor

* TnAemiokomnnon
e Pavtdp Katpou
e AKOUOTLKA pavVTap
* LIDAR

e TeXxVIKEC SOpUPOPLKNG
TNAEMLOKOTINONC

Aopopdpot

Metpnoeic pe 1o dyog
Emutomieg, (in-situ) And andotaon, (Remote)
Radars |
Agpookapn
Aéouo Agpdotata
Ontikd
TIvpavrot AKOVGTIKG

EhedBepa Aepdotato

PadioPorideg

‘ Tpoyodeiktikd

Padiopetpo



Metpnoelc Avwtepnc ATHOODaLPOC

* Metewpoloyikol tupyol
e Zekwouv armo 5 -10 petpa kot ptavouv ta 300 peETpa
e E€omALopMOC avaAoya e TO BAPOC TOU KOl TNV LKAVOTNTA TWV
nUPYywV va Tov urtootnpiéouvv
e Kootoc: 10peTPOC MUPYOC-> UEPLKEC XAMLAOEC EUPW
300 peTpwv mupyoc -> mavw amo 161c SoAAapLa

. Mstswpo)\ovtkoq SLKTUWTOC LoToC 84 uerpwv MetewpoAoyko loTto
Anpokpttou (ATTIKA)

O 1oto¢ eival U poucg 84
HETPWV Kol hEPEL
HETEWPOAOYLKOUC aloOntrpeg
o€ 4 enineda

'A-Loer].tr']peq avepou, Beppokpaciog
Kol uypaciog oTov LoTo
https://www.imk-tro.kit.edu/english/7873.php



https://www.imk-tro.kit.edu/english/7873.php

Metpnoelc Avwtepnc ATHOODaLPOC

e Aéopo Aepootato

* MeyaAo eUpog e€omAlopol

* [MOKETO yLo pLot OELPA LETEWPOAOYIKWVY Kalt AAAWY
gqpat;]pnoewv OXETIKA LE TNV IoLoTNnTa tou aepa (2-500kg

aAPOG

* Aladopwv Slaotdoewyv (yyavtiaia aepootata pe SLOOTACELS |
nov €dptavayv ta 1000m?3-4-5 m3)

* 000 HLIKPOTEPO TO AEPOOTATO TOOO TEPLOPITETAL KOL TO LEYLOTO: aiaie
VoG AslToupylag Toy Kot N Aettoupyia Tou o€ SUCHLEVELG
HETEWPOAOYIKEG OUVONKEG. (YLt TOXUTNTEG AVEUOU PNAOTEPEG
ano 15m/sec, Ta SEoULO AEPOOTATA ULKPOU KOl LECAlOU
HeyEBOUG 6EV UMOPOUV VAL AELTOUPYHOOUV UE ETTLITUXIA KOL N
eUBEAeLa TOUC IepLOpileTaL O€ AlyEC EKATOVTAOEG LETPQL)

* Yog pEXPL HEPLKA AU (OpLAKO OTPpWHA KAl XONAR
Tpomoodalpa)

e AEpOOTOTO PE OXNUO ATPOKTOELOEC KOl EVTOVO XPWHA (KOKKLVO 1] TTOPTOKOAL)
e AEpOOTOTO LE TITEPUYLA OTO TIIoOW MEPOC (LoopporTtia kal oTpePn avaloya e tn SltevBuvon
TOU QVELLOU)

* Me agplo Ao

e Metpnoelg tTng Soun G Tou oplakol aTHOOPALPLKOU OTPWHATOC(UEAETN TWV LETEWPOAOYLKWY
oUVONKWYV TTOU EUVOOUV N ATTOTPETOUV TN CUYKEVIPWON PUTIWYV TIAVW OO UL OPLOMEVN
TEPLOXN TU.X. OEPUOKPACLAKES ovaOTPOEC)



Metpnoelc Avwtepnc ATHOODaLPOC

e EAcUBepa aepooTaTA

* PadloBoAidec (6loykoUpevo - pn otaBepou OyKou)

* £V ULKPO aepOOoTATO (HE AALO [ USPOYOVO) HE OYKO ¥ M3 TO OTOLo UTTOPEL VoL LETADEPEL EVa
TIOAU eAaidppU PETEWPOAOYLKO TIOKETO TIOU TIPAYLLOTOTIOLEL TIG BAOLKEG TTAPATNPAOELG
(Beppokpaocia, mieon, vypacia, StevBuvoN Kal TaxvTNTA TOU avEROUL o€ dtadopa LN TNG
Atpoodatpag)

* Emiyeloc AEKTNC yLa tn ouAhoyn dedopévwy
* Mepikécg Sekadec YA (e€aptatal amnod to peyeboc tou pmaAoviov)
* Ta 6edopEva AMOTUTIWVOVTOL O€ TEDLYpaULLL
* looBapelc KAUMUAEC: KOAUTTUAN TTOU EVWVEL OAX Ta oNUELa pE TNV (bLa atpoodalplki Tieon

[

* |000gpUEC KAUTTUAEC: KAUTTUAN TTIOU EVWVEL OAQ TA oNUELa pe TNV OLla Beppuokpacia https://hellenicweather.com/ta-

o ApXﬁ AElTOUpV(OLC meteorologika-mpalonia-kai-i-radiovolisi/
* n padloBolida Sévetal oto PUmaAovL (tou exel pouokwoel He NALO 1 udpoyovo) Kal
ameAeVOEPWVETAL OTOV AEPQL
* TO UMOAOVL GTAVEL TO HEYLOTO U OC OTIOU OKAEL Kol N padloBoAida medtel (eival
€EOTIALOUEVN LLE ULKPO OEPOOTATO)
* KaBoAn tn Stadpopur) tnG OTEAVEL OHATA OTOV ETYEL0 SEKTN TTOU amoBnkéuovtal os H/Y

* Tn oTyun Tou Ba OKACEL TO UITAAOVL £VAC XOPOKTNPLOTKOC NXOC EVNEPWVEL TOV ETILYELO
OEKTN


https://hellenicweather.com/ta-meteorologika-mpalonia-kai-i-radiovolisi/

Metpnoelc Avwtepnc ATHOODaLPOC

Air exhaust  Ajr exhaust Air sample
F_ /intake

lon bridge Kl

* EAsUBepa aegpooTOTO
e OlovtoPoAideg

* e €Ok Mpooappoyn Umopouyv va
netadEpouv Kot Eva eAadpu TTAKETO yLa

TNV HETPNON TOU OLOVTOG KI ssllition solution
* HAektpoxnuikn diataén otnv omnoia PRI | Bl b= . e
TpayuatonoLeitaL avtibpaon , g lpa Gl oS 1 FEedrD
oEstlcSoavaywyr]q o€ dtaAupa lwdlouyou Pt \m ol | -
KaAlou 3
Cathode cell

* Apxn Aettoupyiag , _— ' Anode cell )’.
* Pon a€pa oto kaBodikd BaAapo
e Otelboavaywyn  2KI+0;+H:0 22KOH+ 1, + 0,
* MetafoAn CUYKEVTPWONG LWoLov ->
napaywyn HEA
e Juvbuaouoc padloBoAidwv kal
olovtoPoAibwv amoteAoUV BACLKO
£EOTIALOLLO YLOL TTPOYPOALOTOL
LEAETNC TNC XAUNANG AAAQ KoL TNC
avwtepNC ATuoodalpag

1/

Opada Puokig KAiparog - Epyaoctiiplo
®Duowkng Avwtepng Atpoodatpag EKMA



Metpnoelc Avwtepnc ATHOODaLPOC

e EAcUBepa aepooTaTA

* TpoxLodelKTIKA EAeVBEpA aepOOTATA
(otaBepoul oykou) — Tetroons -
napakoAolOnon pe pavtap —
£€eLOLKEVUUEVEC LETPNOELC AEPLAC PUTIOLVONG
Kol agplac padoc — . Kapvada

* UETPAOELC YLOL TNV TTOLOTNTA TOU OLEPQL:
LULKPEC TIApAAAAYEC TwV EAEVOEpWV
QEPOOCTATWY KoL TPOooOrKkn otov
£€OTIALOLO TOUC.

* TUX. EL0LKA QUTOUOTOTIOLNEVN AVTALQ
delypatoAnlac oe cuykekpLlpeva v n Kot
Ta Selypata avaAvovTal LETA TNV OVAKTNON
TOU O.EPOOTATOU.

e petpnoelc tou Slofeldiov Tou avBpaka pe
™mv Bor']GELa NG vypnc nebodou n omnola
XOPAKTNPLTETAL KAl YLOL TNV AKPIBELD TV
napatnPNoewv Tng aAAd Kot yia to eAadpu
BApoC TNC KATOOKEUNC TTOU aTtalTe(TalL yLa
ToV €€OTALOLO QUTO.

(b)

BALLAST
AIR

CONSTANT VOLUME
BALLOON MADE OF
MYLAR

EXPANDABLE INNER
BALLOON FOR
VARIABLE BALLAST

GPS AND SENSOR
PACKAGE WITH
ALTITUDE CONTROLLER
AND TRANSPONDER

SUPERPRESSURE SMART BALLOON DESIGN

CONSTANT VOLUME VARIABLE LIFT BALLOON
WITH TWO-WAY DATA COMMUNICATICN

ZERO PRESSURE BALLOON
TREATEDWITH HIGH-FLOAT

HELILM

CONSTANT \J“( L!Il FNIJDH
MADE CF 8
Y DROPY JI IFH\IMINI

GPS AND SENSOR
PACKAGE ¥ \lll
ALTITUDE CONTROLLER

TWO-WAY DATA
TRANSMISSION

https://www.soest.hawaii.edu/MET/Faculty/businger/poster/balloon/Fig-5.htm



https://www.soest.hawaii.edu/MET/Faculty/businger/poster/balloon/Fig-5.htm

Metpnoelc Avwtepnc Atnoodatpac

* Aepookadn

* MMANBwpa cCUCTNUATWY, OTTO AUTOUOTOTIOLNLEVAL

(pourmotika ) pkpa tnAekatevBuvopeva aepookadn armo To

ebadoc pexpL peyaa aepookdadn tou tunou C-130, kat

aAla agpookadn 1o cUYXPOVNG TEXVOAoyiog  uance
* AvdAoya pe To péyeBoc petadépouv kABe "o
eldoc e€omAlopol (peTeWPOAOYLKOU — TTOLOTNTOC
agpa ) yla TNV Katoypadn mopatnprioEwyV o€

Dropsondes— |

ESELOWKEUIEVCL 1) ETIELPNOLAKA IPOYPappaTa ol T SO <o
EPELVWV et s Vet e i
e Tetola aepookdadn dev Bplokovtal onpepa oe e

ET[LXELpr]GLaKn )\Eltoupvl'a O-Tnv E)\}\aéa) a}\)\a KCXT(I Tnv Z‘::S;é/r:’;’;"/’i"‘n’anea;i-tﬂnf;//miSSion pages/hurricanes/missions/grip/in

SlapkeLa eEELOLKEVUEVWV TIPOYPALLUATWY TTPOoKAAOUVTAL
QIO TO EEWTEPLKO VLA VOL TIPOLYLOTOTIOLNOOUV EEELOLKEULEVEC
LLETPNOELC

e Kavevag nsptoptouoq eEOTALOLLOV €KTOC OO TO PAPOC, Kal
TNV EVEPYELAKN TOU KOTOVAAWON


https://www.nasa.gov/mission_pages/hurricanes/missions/grip/instruments/index.html

Metpnoelc Avwtepnc Atpoodatpac - Emiyela tnAemiokomnnon

* AkouoTtiko pavtap (SODAR)

e Apxn Asttoupyiog
e AMnAenidpaon Axou pe tnv TUPPN TNS aTHoodaLPOC

* AKOUOTLKA KUHOTOL EKTTETTOVTOL KOl KAOw¢ TaEldevouv otnv atpuoodalpa
napopopdwvovtal kat okedalovtal (petafarlopevoc deiktng StaBAaonc)

e Ta kUpata emotpedouV otov SEKTN aANoLWEVA Kal kKaTaypdadovtal
(omioBookedaon)

* To onpa evioyvetal kol dLAtpapeTal
* Metpnoelg
e Evtaon onmwoBookedaonc (avaioyn tng Oepuikne tupPng)
e Alodpopd cuxvOoTNTOC LETOED EKTIEUTIOMEVOU KOl ETILOTPEPOUEVOU CAOTOC
- oAioOnon Doppler (kaBoplopdg kivnong tou aépa)
* Meploplopot
* MNeploplopevn kaAvyn
e EvaloOnoia otov meptParroviikd BopuBo (avBpwroyevwe n puoikd
TIAPOYOUEVOC)
* OxAnon




Metpnoelc Avwtepnc Atpoodatpac - Emiyela tnAemiokomnnon

* LIDAR — Light Detection and Ranging
. Apxn AeLtoupylag

* H/M evépyeia (laser) oto opato kat Kovtvo opato (UV-
>|R) okedaletal oo ta popla Twv aspiwv/oepoloA

e Ekmopnn maApou povoxpwpatikng aktivofoAiag laser

* Kataypadr tou xpovou petal ekmounnc kot AqPng
(amootaon okedaotwy amno tnv ninyn laser

* E¢aoBcvnon ekmepnopevng aktivacg katd Lambert-Beer

[: évtaom axtivag (LETA TV EKTIOUT)

R: amdotaon

a: ouvteleoTtng eEaoBévnomng

lp: apxucr} évtaon aktivag

e Awtaén ' :

e JUOoTNHO EKTIOUMAC (Lo A TIOAAEG '
NNYEC laser — eTAoyr LAKOUGC KUOTOC) cmogmy saer

e Juotnua ANYPnc (tnAeokormnio
KOTAAANANG SLOLETPOU KAl EOTLOKNC L /-
anootaonc)

e Juotnua koataypadnc (avaAoykd i pe
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Dvown Ieprypoen

Yxédaon Rayleigh

H oxtwvoPoiria laser okeddletor ehactikd amd dtopa N popid,
Yopic alhayn 6To PKOG KOHOTOS TS okedalopevns akTivoPori-
ac.

Xxédaon Mie

H oxtwvoPoiia laser oxeddletot ehaoTikd and pukpd copatiow 1
aopHate (GUYKPIGIHOL HEYEDOLS HE TO MNKOG KOHOTOG TNG K-
TeUmOeVS aKTVOPBoliag), Yopig oALAy GTO HNKOG KOHATOS TG
okedalopevng oxtvoPoiiog.

Yxédaon Raman

H axtivoPorio laser oxeddletar avelaoTikd amd To. LOpPio. pe pie-
TaTOMON 6T0 KOG KOUUTOS TG oKedalopevng axtvofoiiag,
YOPUKTNPIoTIKY TOL popiov (hv-hv* = E).

2k€0001 GLVTOVIGHOD

H cuyvomta g exmepmopevng axtivoPfoliag laser copmintet pe
TN GLYVOTNTO GLYKPIHEVIG EVEPYEIUKIG HETUMTMGNG TOV UTOMOV,
dteyeipeton, kot, KoTOMY, oKeddlel amodieyelpolevo, yOpig Heto-
TOTGN GTO UNKOG KOUUTOG.

DBopiouog H ovyvomto g exnepnopevns axtivofoiiog laser coumintet pe
f > 4 ) > 5
TN GLYVOTNTO GLYKEKPIUEVIG EVEPYEIUKNG UETATTMOONG TOV OTO-
§ f S ) > >
LoV, GOPPOPATOL UEPIKMOG KU, KUTOMY, EMUVEKTEUTETOL GE JLE-
YOADTEPO UNKOG KOUOTOG.
Amoppoonor H déoun g axtivoPoriag laser e€ucBevel, Loym coUTTOONG TOL
ppoenon Hn ™mg s = Y H 1

Kovg KOpaTog pe {Ov amoppdenong Tov ev AOY® Hopiov.

A0QopIKy 6KEACT Kot
amoppdenon

ACTINOBONA NOY
EETPESE]
AND TON ETOXO
QAIMATIKOE ANNEYTEL
ANANYTHE AKTINOBOMAE
4
ENEZEPrAITHE
- AEADMENON

-

»
ANEIKONETHE A
»

ANABOPA ANOD THN
ES080 TOY LASER

H dwgopuc) e€achévion 6vo axtvav laser, 6nmg mpokvdnTet umd
10 0m600cKedULOHEVE GHHOTA, OTAV 1] GLYVOTNTA TNG Miog OKTi-
VUG CUUMIMTEL PE TN CLYVOTNTU YVOOTNG HOPLUKNG HETATTMGNG,
eV M ouyvoOTNTA TG GAhNg eivar axpiPdg Hetd ) TP arnd avT
TN YUPUKTNPIGTIKY) GLYVOTNTO.




Metpnoelc Avwtepnc ATHOODaLPOC

Range Corrected Backscatter Signal af 1064 nm
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Ewova 10.2 Noyrepiviy Lertovpyia lidar oty Mauna-Loa, Hawai, USA.
Atuoopaipikn teyvoloyia
Juyypapeic: MeAag, A., Mnang, A., MniaArcg, A.
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