e ELoaywyn oto povteAa Staxuonc ko dStaomopac puntwv: MNepypadn
APXWV Kol BACLKWVY TIOPAUETPWY. ZTOLXELO EL0OOOU oTA HOVTEAQ.
Exkrioumnéec. Epappoyec.

* MeBobdoloyia HETPNOEWV PUCLKWYV TOPALETPWYV KOl ATHLOCHOLPLKWV
puntwv. Metpnoelc Quoikne Atpoodatpac. Metpnoelg
atpoodalplkne puTavoncC.

* Mnyoaviopot kaBaplopol tne atpoodalpac. AEpla pumavon o€
OLOTLKEC TIEPLOXEC. MMolotnTa atpoodalplkov meptBailovioc Kal
OLOTLKO ULKPOKALMAL.



MeTpnoeLc

e OL HeTPNOELC lval {WTIKAC ONUOOLOC VL0l LETEWPOAOYLKEC
Kol TLEPLPBAAAOVTIKEC LEAETEC
* MoapeABov

o ﬂOLpOl'JGOL KOLTéLOTOLGr] "O BaOuo¢ a'KpiBs_taq' HE TOV omoio Hetpdus KATL '
avtikatontpilel to BAO0G TNG KATAVONGONG IOV ENMLOLWKOUHE.
Anders Celsius

“

e MetafAnTEC N mMapApETPOL
e Qepuokpaocia

* Yypaoia
e Mico "Otav unopeite vo LETPOETE AUTO YLOL TO OTIOLO MIAATE Kot
,n , , VoL TO EKPPACETE HE apLlOpoUG, Tote yvwpilete KaTL yU' auTo.
* Tavtnta Kol dlevBuvo N AVEMOU Otav Opweg 6V UMOPELTE VAL TO LETPNOETE, OTAV SEV
o Bpoxonr(bor] KOLL XLOVéT[TwOI'] p.nopsi'te va T0 eKPpPACETE p.el apLOpoug, n yvwon oog ival
, , , TLEVLYPN KOIL [N LKOVOTIOWNTKA."
* HAwokn) Ko yAwn aktwoBoAla — A6pBoc KEABLY

Entineda cuykevIpwoewv pUTIWV



ElooywyLKEC YWWOELC

* AVTUTPOCWIEVTIKOTNTA
* AkpiBela kal svoalocOnoia opydavou
* TormtoBeoia peTpnonc

* EAgyx0G OLOTNTOG
* M£BodoL cuAloync Kat aavaAuong
* BaBpovounon eéomAlopou
* O€0N LETPNONG
* EnaAnBsvon dedopevwy
e Juvtnpnon e€omAlopou
* AtaodaAlon moLOTNTOG
* EEwtepLKOC EAey)OC SLadLkaoLwV

TotroOeoia HETPNONG: O€ GNUEIa TTOU AVTITIPOOWTTEUOUV
TIC OUVONKEC TOU EUPUTEPOU TTEPIBAAAOVTOC Kal OXI
TOTTIKEG ATTOKAICEIG

AldpKela Kal ouxXvoTnTa NETPNONG:ETTAPKI XPOVIKO
opifovta 1 ouxvoTNTA yIa va KAAUWEI TIG JETABANTOTNTEG
M£BoDOG Kal €EOTTAIONOG: AIOTTIOTOG, AKPIBAG, KAl va
KAAUTITEI OAEG TIC TTAPAPETPOUG TTOU ATTAITOUVTAI YIA TO
PAIVOUEVO

EmiAoyn delypdaTwy



ElooywyLKEC YWWOELC

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

\

.

\ ¥

q



ElooywyLKEC 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

gvdeltnc.

* AloBntnpag

JUOKeEUN EVOELENC
o KaTtoypadLko

Movada emnetepyacioc ocAuatoc

ANCG NMEPAL OFIA

B)

a)
E < s

(Stull, 1988)

Eioodog _,| Awobnmpag | || Emegepyaoia
MeTaTpoTtréag OnHaTOG

Karaypaon
‘Evdeign

_, 'E&odog

d

A



ElooywyLKEC YWWOELC

* EWOIka yapaktnplotika (akpifeLa, xpovog
amnokplong, ELOLKEC eTLOOTELC)

* Alomiotia
* AkpiBela (mootnTa opyadvou — evalcOnoia ) —
QTOAUTN T 0PAAUATOC LETPNONG

* OpBotnta (accuracy) - LETPNON KOVTA OTNV TIPAYLOTIKN O€
AOYLKO €UPOC
* Mototnta (precision) — (6l A He TOAU pLKPN AOKALoN
LETPNON
* EnavaAnyruotnta (repeatability)
* Avamnoapoaywylpotnta (reproducibility)

* Xpovog amokpilong/dlakprrikn tkavotnta (kataypodr Probability
yPNYOPWV LETABOAWV) density

* KoatwdAt/ Ebpog/ Nekpr Zwvn /Yotepnon/ OAioBnon

» Kbéotog

* EukoAia xpnnong—2uvtipnon — Awakpifpwon - BaBuovounon
* Autovopia opydavou (autoypadikd)

A

Reference value

<

Accuracy

P

<

>

Precision

By Pekaje at English Wikipedia -

> Value



ElooywyLKEC YWWOELC

 Metpnoelc (eidoc/katnyopiec opyavwv)
o JPpalpata (n dStadopd LeETAEY TTPAYUATIKAC KOL LETPOUUEVNC TLUNC)

Tuxaia ZdaApota * JUOTNMATLKA ZdAaApoata — otabepo n
*  Awpopeg HETALL HETPOUHEVWY SELYUATWY HETOBAANOLLEVO KATA TIPOPBAETIOUEVO TPOTIO
 Awdopeg petafl idlwv detypdtwy — dadopetikol (YWWOTEC ) AYVWOTEC aLtiec)
aVOAUTEG e JtaBepad (Ola emavoalapBavopevn TIUR o KAOE
*  Aladopéc petall petpnocwyv o SLodpopPETIKA uétpnon)
gpyactipla e [papuwka (avéovoa n dBivouoa ypOULKN TACH
*  Awdopeg petau emavalapfavopevwy aro pétpnon oe Pétpnon)
HeTpNoewV (petaBaAlopevec ePBAANOVTIKEG « Meplodikd (meplodikd amd pétpnon os pétpnon)
ouVONKeC) e JYUvOeTQ
«  Awadopéc petafy emavalapBavopevwy
LETPACEWV

 Baon dedopevwy (MANPOTNTA, TTOLOTNTA, TEXVIKEC EAEYXOU) o Z \/012 + o2
¢ Inuaoio urtopénc logbook o4



ABeBatotnta Metpnonc

* Méetpnon

Ektipunon pey€boug
OAOKANPWHEVN HOVO HE afefatotnta

e ABeBalotnta LETPNONC

EUpoc Tipwyv mou Bpiloketal n aAnBn¢
TR OE OUYKEKPLUEVO eTtiedo
EUTTLOTOOUVNC

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

IpaApa
Méetpnong
1
| |
| ( |
JUOTNUATLKO Tuyaio
Ipaipa Ipaipa
1
| |
( | !
M'vwoto AyvwoTo
JUOTNUATLKO JUOTNUATLKO
IpaApa IpaApa
1
| |
YnoAeumopevo
A6pBwon JUOTNUATLKO
Ipaipa

AmnotéAeopa } ABeBalotnta J

| ( |

ABeBalotnta } ABeBalotnta }




Oepuokpaoia - Apxn Aettoupylac eCOMALOLLOU

o 0 ?
e KALMOKEC " C _ - 32
' s 5 9
* OegpuoueTpA t
* OgpUOUETPO LYPOU L
* Oepuikr Staotolr (HeTaBoAr dykou vypol > petafoAr dykou & C°=K-273.15
YuoALloU B |
* AladopeTIKA VYpA yLa SLOPOPETLKEG LETPNOELG /Awaxl
* ALUETAAALKO EAaopa —_— TR
L-l Awadopa B¢ l:< OLLlOTOANC LETAAA WV Opeixakwos
, P , PHIKNG o Oepuokpacia YynAotepn
* HAektplkn avtiotaon Swpatiov Beppokpacia

* OeppoaviloTtAoelg, Oepponuiywyot (thermistors)
* OegpUONAEKTPLKO PALVOUEVO
* Ogppolevyoc (thermocouple), OeppootiAec (thermopiles) AtpealAixd

é\aopa
* AkpofaBpuLa Beppopetpa IPEEEESRRARAR SRR K) \5)“

* Meyiwotofabuia
* EAayxlotoBabuia

Avoito 25°C  Khewoto 30°C




Oepuokpaoia - Apxn Aettoupylac eCOMALOLLOU

* HAekTpoVIKQ Opyava
* OEPUOUETPO NAEKTPLKNC avtiotaong — vedupa
Wheatstone (mAativa — avaAloiwtn otov
atHoodaLlpLlko aEpa, LEYAAN €L8LKN aviloTaon,
arnAn BaBuoAoynon)
Rr = Ry(1 + aT)

R;: Avtiotaon otn Bepuokpacia T
R, : Avtiotaon o€ pla yvwotr Beppokpacia avadopag (cuvnbwg 0°C)
a: JuvteAeotn ¢ Bepokpaaciog
* OQeppolevyoc (thermocouple) — pawopevo Seebeck
(Lkavorouwntikn akpifela, peyaAo eupoc T, xapunAo
KOOTOC, Mkpn €€060¢)

Vour = S(TH — TC)

+

UNKNOWN
TEMPERATURE

+

COPPER WIRE
\

<<3EE%MOCOUPLE H
\|

V.. : H mapayouevn tdon amnod 1o Beppolevyog (amotédeopa tng dtadopdg Bepuokpaciog petafd Twv SUO onUeiwv

out *

Tou Beppolevyoug)

S: O ouvteleotng Seebeck tou Beppolevyouc. Opiletal w¢ N TAoN OV Ttapayetal ava povada dtapopadg
Bepuokpaoiog (ouvnBwe petpatat o uV/°C). E€aptatal and 1o UALkO Tou Beppolelyoug

Ty : H Beppokpaocio oto Bepud onpeio tou Beppolevyoug (hot junction)

T : H Beppokpaoia oto Yuxpd onpueio tou Beppolevyoug (cold junction), Beppokpacia avadopdg

IRON -

REFERENCE
JUNCTIONS

S

AR

CONSTANTAN P+
\
<i::EE:::>

ICE BATH
REFERENCE



Oepuokpaota - Apxn Aettoupylac eCOMALOLOU

* 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

HME TNV avénon tng GsprOKpaoiaq —

* YYnAn evatoOnoia, pHikpo peyeboc, aotabela avtiotaong

* OBepuopetrpa umtepLBOpwvV (infrared thermometers) - HETPNON TNG EKMEUTTOUEVNC UTIEPUOPNC
aKTWVOBOALOC Ao Ta AVTLKELLEVA
* Thermopiles - cuotolyiec Beppolevywv (thermocouples) - cuykevtpwvouv tnv UTEPUOPN
OKTWVOBOALO ATIO TO QVTIKELUEVO-OTOXO KL TN LETATPETIOUV OE NAEKTPLKO o

* Qawopevo AutoBepuavonc (self-heating effect): pla avtiotaon mou
Slappeetal amnod pevpa Beppaivetal (pavouevo Joule) — nyn
Q: n Beppotnta (joule) mou mapayestat

oPAALATOG ] I n évtaon tou pebpaTog (A)

0 = I2Rt R: n avtiotaon (Q)
t: 0 XpOVvog (s) KaTd Tov omolo pEeL To pevpA



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 TIEPLEXEL)

Eldwkn vypaoia (palo vdpatpuwv/palo uypou agpa)

YXETIKNA vypaoia (palo vdpatuwv og oyko V/pala udpatuwyv o V saturated)
Oeppokpacia dpooou (T otnv omoia mpemnetl va PuxBel pa agpla pala umo
otaBepn P ko xywpic mpoodnkn N adaipeon vdpaATUWY, WOTE VAL KOPEOTEL)
Oeppokpaocio uypou Bepuopetpou (T KopeoUEVNC aEpLAC palag)



Yypaotia - Apxn Aettoupylac €COTALOLOU

* MeBobol petpnong
 Wuxpopuetpa (buo opola BeppopeTpa — vypo KL ENpO) —
npoturn nEbodoc
* Yypouetpa (buolkn enidpaon vypaoiog o€ UALKA)
e AAN\oL TtUToL (PACHATOOKOTILKA UYPOLETPQL)

AC < humidity

humicap

Wuxpopetpo
/4 ASSMANN



BaBuovounon — MNpootacla Kot oELOTILoTLA LETPOEWY

e BaBpovounon o otaBepd onueia
 0C, 100 C, Beppokpaoia emtAoyng
* Y YypO (Aoutp0o Bepuokpaoiacg)
e WuUKTLKO 1) BepuavTiko cwpa (pe avadeutnpa)
e Opyavo avadopdc
* Yypo mou
* Aev TIPOKAAEL XNULIKEC AVTIOPACELG

* Aev aAlowwveL Tov atodntrpa
* Aev BpaxukukAwvel Touc eAeUBepoUC aLoONTPEC

* Y& poUpvo/KAiLBavo
* Metpnoelg o KAwRO
e 1.2-1.5m amno to £€dado¢
* MNavw amo ypaoidt
* Efwteplka aompoc pe avolypato/mepoldeg
* Hmnopta BAEneL pocg Boppa




Avepoc — Apxn Aettoupyloc e€omAlopou

* JUVOEETOL AUECA LE TOV KOLPO, TNV PUTIALVON, TN
VauTIALa, TN yewpyla

* ALOVUOUOTLKO MEYEDOC
e AlevBuvon - Avepodeikteg
e Tayvtnta — AveEUOUETPA

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

.......

sw

» zi@a

20 <«

NE

SE



Avepoc — Apxn Aettoupyloc e€omAlopou

* Avepodeiking
* MnNXOVLKOC
e HAEKTPLKOC

* [SLOTNTEC
* Na neplotpedetal pe eAayiotn teBn
Na eival kaAd (UYLOPEVO
Na eival oxedloopevo yla xapnAo ko upnAo avepo
* Na pnv ouvtoviletol
Na €xeL yprjyopn amokpLon




Avepoc — Apxn Aettoupyloc e€omALOUOU

e Avepopetpa (avepoypadot) — katwoAdl,
oTaOEPA ATTOOTACEWC

e AvepopeTpa ToxUTNTOC — 0lBPOLOTIKA/UECEC TIUEC

* 3 KUTTEAAOL KWVLKA LE OTPOYYUAEUEVEC AKPEC — LElWON
arokAlogwv

o Aev €XEL CUMHUETPLKI ATTOKPLON
e Aev xpelaletal TPOoAVATOALOUO

* AVEUOUETPA TILEONC - OTLYMLOLEC TIMEC
* Qawopevo Bernoulli

e Avepopetpa rapopopdpwaonc

* EdapuoyEg otnv wkeavoypadia (cuoTnUa TPLWV
TIUKVWTWV YLa TOV IPOCcOLOPLOUO TWV TPLWV
CUVLOTWOWV)

' DINES PRESSURE TUBE ANEMOMETER.

AIR MINISTRY METEOROLOGICAL OFFICE



Avepoc — Apxn Aettoupyloc e€omAlopou

> i
:1:_-_-_;3___\_\..‘ J:___
* Avepopetpa (avepoypadol) P
e Avepopuetpa BepuLknC aywyLpotntag tou agpa (hot wire - TayvtTo 813800ns Tou rixou
anemomete r) ueraBoEMstaL HE TNV TaxuTnTa
TOU QVEUOU

* O pUBUOC ATIWAELOG EVOC BEPUALVOUEVOU CWHATOC EEQPTATAL KOLL ATTO
TNV TaXUTNTO TOU aEpa

RI? = (k + cyJu)(T — Ty)

R: Avtiotaon tou cUpuaTog c: 2taBepa mou e€aptatal anod TiG LOLOTNTEG TOU agpa
I: PeUpa ou to SlappéEet u: TaxVtnta TOU aépa

k: OgplKEG amwAELEG yla Undevikn Taxutnta pong T: Oepuokpacio Tou CUPUATOG

(u=0) T, : Oepuokpacia neptBaAAovtog

* HYNTWKa avepopeTpa (sonic anemometers)
* Ate0Buvon kot taxVTNTA (3 CUVLOTWOEG)
* Qawopevo Doppler

[ ]
Acoustic resonance anem Ogl wousvo oKEDUOTIC MYNTIKOV KOUATOV amd 6Tpofilovg)
* MKpO pEyeBOC, avOEKTIKO
Vibrating diaphragms

* OXL 'L'OGO C'(KpLBE(; Upper reflector

- o

e AkouoTtika kUpata (ultrasonic) Ta omoia taAavtwvovtal o€ Air flow }
LULKPN KoW\OTNTA

Lower reflector

22011 FT Technologios



HAlakn aktwoBoAlila — Apyn Aettoupyloc e€omAlopou

* Apeon (direct normal irradiance): n aktwofoAla mTov €pxetal oo Tnv
kKateLBuvon tou HAlou

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

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

* AVakAWMUEVN: N akTwvoPoAlo eéaptatol amo tTn YEWUETIPLA TNC TIEPLOXNG
TOU KTnplou, tTa emidpaveLaKO UALKA YELTOVIKWY KTnplwv rou Pplokovtal o€
OTTTLKN €TAdN LE TO KTHPLO




HAlakn aktwoBoAlila — Apyn Aettoupyloc e€omAlopou

* MEpPN TUTILKWV OPYAVWV
e JUA\EKTNC akTVOPBOALOC (YEWUETPLKA XOPAKTNPLOTIKA LEYEOOUC)
o Qaopatikn amokpLon (xapaKTnPLOTIKA Kol EUPOC PACUATOC)
e Avixveuon kat petpnon (kaboplopoc akpifeloc petpnong)
e Kataypadn (Baon dedopevwy tou peyebouc)
* ELON opyavwyv peTpnoncg aktvoBoAiog
* QaopatoPpwiopeTp
e AKTIVOUETPA (METPNON OALKNC, AECNC Kol SLAXUTNC
OUVLOTWOOC)
* Mupavouetpa (oALlkn aktivoBoAia)

* MupnAwopetpa (apeon aktwvoBolia- ohopacpatikn N LEPOC TOU
aopatog pe xpnon eiktpwv)

AXTPOITATHE \_‘



HALakn aktivoBoAlo — Artoppo@nTiKOTNTO KOl AVaKAQOTIKOTNTA

Iny€g ahoyovou- ) AWNAR HOVOXPWHATIKI

* NPOTYNA ANADOPASZ Bokgpayiou KaiD; ouoreu

« ASTM E 903-12 / ASTM E 275-13 / EAOT 1057/1/
EAOT 1057/2 / EAOT 1057/3

* APXH AEITOYPTIA2
* Mnkn kOpoatog aro 175nm €wg 3300nm
e Aladdava delypata: LETPNOELS LeETAdOONG

e Jteped adladava delypato: LETPHOELS OLVOLK}\CJLGTLK(')T.”,"CC(L];; :
paypa

* EAENXOz NOIOTHTAZ cerminemanetotia | o CPLINIONG

ONANG OYewg

AVIXVEUTEG
PMT & PbS

* EtnolocEAeyyoc

* EowtepKog é 5
. , , Entot\tmgf_:?‘iﬁ'x (A]
ALEpYaOTNPLOKOG EAEYXOG ~3 ), )\\\N\(

Avipdaon axtvsofolieg SADPAIMA

MNeeg Buatafn avaluong

Avidaon (l‘t;i“:ﬂﬂ’n‘-ﬂ(



BaBuovounon e¢omAtopou

e AVENOC
e Agpocoupayyec UKPoU 1 HeyaAou peyEBouc (dlamioteuEVES N UN)
TTOU TTANPOUV KPLTAPLA TIPOTUTIWV
* MéEtpnon tou onuatog 060U AVELOUETPOU O KOBOPLOUEVEC
OUVONKEC PONC WOTE VOL UTIOAOYLOTEL N OXECN TTOU CUVOEEL TO GO
€000V E TNV TAXUTNTO TOU AVELLOU TOU OpPYyAvoU

e HAlakn aktwoBoAia

e Emloyn awcOntipa avadopac: moTonolnuevoc aodntrpac avadopag,
BaBuovopnuevog amno pyaotnplo pe dtebvn avayvwptlon, World
Radiometric Reference (WRR)

* Mpoctolpacio opyavwv: To AKTWVOUETPO NPo¢ fabuovopnon Kat o
aloOntnpac avadopac tomobetouvtal o€ Oleg ouvOnkec rmepPaAlovtog
(opLlovtia p cupdwva pe tnv KAlon tng aktvoPoliog pEpnong)

« Kataypodr Sedopévwv: aktivofolia yia kKaBoplopévn xpovikn repiodo |
yla Stadpopetika emimeda aktvofoAiog

* YrtoAoylopog cuvteAeotn BaBuovounone: C=Er/Em




AeploL Pumot

* Jnueia evoladEpovToc oTabpwyv LETPNONG
* YoPBaBpn pumavon (avTutpoowteUTLKN TG TLEPLOXNC)
* [INYEC avOPpWTOYEVWV EKTIOUTTIWV ATUOODOLPLKWY PUTIWV
* EAeyxoc mnywv (ouotnuata Ko texvoAoylec dlaxeiplong punwv)
TOOO0 TIPLV TN LETPNON OCO KAl LETA
e Aflohoynon 6edopEVWVY O oXEON UE TLC VOUOBETIKEC puBUloELg
Tou Loyuouv

* JUVOUOOMOC LETPNOEWV HE ATULOOPALPLKA LLOVTEAQ 100-p - M,
: . : : ug/m? = ppm- =g
¢ MOV(IGEC; HETPNONC OLUYKEVIPWOEWV PUTTWV '
e avaloyio PEYMOTOC KT OYKO OE LEPN ava EKATOMHUPLO (ppm) p: izom (hPa)
, T: Bepuoxpacia aépa (K)
¢ T[UKVO'CITEOL (ug/m3) Mi:usgta}fé Bé(pog%roo(s[oui

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



AeploL Pumot

* AéloTiloTiOl LETPOEWVY
e TOKTIKOGC EAgyxoc KaANC Asttoupyilac e€omAlopol (cUpupwva LLE ToV
KOTOLOKELOLOTN OAAQ KOl TOL TTPOTUTIA)
e Juvtnpnon e€omAlopnol avaloya HE TG 0ONYLEC TOU KOTAOKEUAOTH

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

* MepLodikn Babuovounon eéomAopou (cupdwva UE Tov
KQTOLOKEUOLOTH AAAQ KoL Ta TTPOTUTIAL)
e BaBuovounon
e AvaAoya pE To €00C TWV LETPNOEWV
e AvaAoya L TNV apxn AELtoupylag
* Y€ TAKTLKA XPOVLIKA SlooTrpato



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

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

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

e AN\oL aeplol purmol 6ev emnpealouv KaBwc ko ota SUo KeALd n amoppodnon Ba
elvaL n ibLa



Metpnon CO

Erteldn n umtépuBpn
aroppodnon ivat pia pn
ypoupkn pebodog Birgital (GutpuLs
HETPNONG, ELVAL AVAYKALO |—Cr:mr'rwm':::c:tw'om Protocols
va HETOTPATEL TO orpa
Tou Baoikov avaAutn o€
vpauuu«’)_ Display Electronics

Analog Outputs

Pressure
Irasnducer

O avaAuTng XpnoLUOTIOLEL Preamplifier
pio eowtepLka IR Detector :_ |
QATOBNKEVEVN KAUTTUAN L, Nt — — — — — — "
BaBuovounong £ToL Wote -
n €§060¢ tou avoAuth va SeTmple B e — D NN
glval akpPwC YPOAUULKA //4 )
YLOL TLILEC OUYKEVTPWOEWV Sondoassriiter /| IW €O sas. Filter Whies
pnExpL 10,000ppm. ‘ : ' Chopper
lgifr[ i«j D Chopper Motor
Exhaust
apillary

Pump



Metpnon CO

* BaBuovounon
e EéomAlouoc¢ nmov antatteital.

Npotunec pLadec CO yvwotnC ouykevipwong (concentration standard)
OLaAn kabapoL agpa

* Alabdikaoia Baduovounoncg

[lvovTal LETPAOELC CUYKEVTPWONC TOU PUTIOU ATIO TIPOTUTIEC PLAAEC aepLlov yLa TECOEPA
onuUeila

EVOELKTIKEC TLUEC CUYKEVTPWONC TwV MPOoTuntwyv ¢pLraAwv : 0, 200,500, 995ppm

Mo kABe onpeio AapPavovtol 5 TILEC LE CUYKEKPLULEVO XPOVLIKO Brpa

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

H kopmuAn BaBuovopnong eivattng popdncY=a * X+ b

OL ouvteAeoTEG a Kal b tiBevtal pEow Tou AOYLOULKOU GTOV aVOAUTH yLO TOV
NMPOCOLOPLOUO TWV TIHWV TNG CUYKEVTPWONC.

OL LECEC TIHEC TWV METPNHUEVWV TLLWV XPNOLULOTIOLOUVTAL YL TOV TIPO0SLOPLOUO TNG
aBeBatotntag tng KopmuAng Babuovopunong



Metpnon NO,,

* Apxn HETPNONG

* Xnuetopwtavyela (Chemiluminescence): n ekmourn Gwtdg Kotd TNV dtadikacio piag xnULKAG avtidpaong
(avtidpaon tou povoéeidlou Tou alwTtou LE ToV OZO\rl]).

* 1O VITPLKO 0&eidlo (NO) kat to 6lov (O3) avtidpouv yla va mapdyouV pia xapaktnplotikn d€oun ¢wtog 06lovtog
LE EVTOON YPOLLULKA avaAoyn Ue Tnv cuykevipwon NO
NO + 03 - NO% + 0, (1)

NO% — NO3 + hv (2)
converter (catalyst)
NO; > (3)

e Apxn Aettoupylog
* NO

* 0 aépag MEPVAEL HECQ aTIO Eval cbi)\tgo (via va amodeuxBel pOAuvon TOu AEPLOU CUCTHHOTOG, ELOLKA OL OTTTLKOL 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 aro Eva EMAEKTLKO OTITIKO GIATPO KAl LETATPETETAL OE NAEKTPLKO OHUA OO Eva
dwrtonoAamAacLlaoTtiko cwAnva n pa pwtodiodo (photodiode)

e péow petatpornéa to NO, avayetal og NO kol avaAUeTal LE ToV 16Lo TpoTo

*  To NAeKTPLKO oApA 0TOV PWTOTOANATIAQCLAOTIKO cwANva 1 T dwtodiodo ival avaAoyo Le To ABPOLOUO TWV CUYKEVIPWOEWV
Twv NO, kat NO.

* Tomnooootd NO, urtohoyiletat amod thv dtadopd PETAEL AUTAG TG CUYKEVTPWONG kat autig tou NO (6tav o agpag rou eAyxetal
Oev EXEL IEPAOCEL ATO TOV LETATPOTIEQ).



Metpnon NO,

Display

Analog Outputs
Digital Outputs

Communication Protocols

R
Flow ED
Switch
Dry Air O [ |
= Capillary Electronics
Ozonator
Reaction
F|OW Chomber
Sensor 7 ;\?\
] P
‘ PMT
Sample O | ] ‘/A'//\
Capillary
*J///" Filter
PURPLE
NOo —NO
Pressure

Converter : ‘
(NOXMode) ransducer

Exhaust (}—__Eil;;i

Pump

Oz Converter



Metpnon NO,,

* BaBuovounon
e EéomAlouo¢ mov antatteital.

Npotumneg dpLareg NO, yvwotn g ocuykevipwong (concentration standard)
DuaAn kabapou agpa

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU ATtO TPOTUTIEC PLAAEC aEPLOU yLa TECOEPA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TV MPOTUTIWV Pplaiwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovTol 5 TIHEC LE CUYKEKPLUEVO XPOVLKO Brpa

[l 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 OVOAUTH YLOL TOV
NMPOCOLOPLOMO TWV TIUWV TNG CUYKEVTPWONC.

OL LECEC TIMEC TWV LETPNHUEVWV TLHLWV XPNOLLOTIOLOUVTOL YL TOV TIPOO0SLOPLOUO TNG
aBeBatotntac tng KopumuAng Babpovopunong



Metpnon O,

* Apxn HETpnong

* T pOopLa 0Lovtog anoppodouv uTEpLwdn aktvoBolia o€ pnKkog 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)
[= évtaon ¢ 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
aktwoBoAia, pe KEVTpo 253,7 nm, amo plo otaBepr) XapunAng-riieong AU EKKEVWONG
vbpapyupou (Hg)

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

* n umepLwdnG akTvoPoAia TOU TIEPVAEL LETOL ATTO TO KEAL amoppodnong, HETPLETAL OTTO L
dwto6iobo N Evav GWTOMOAATTAACLACTIKO QVIXVEUTH KL HETOTPETETAL OE EVOL HETPNOLUO
NAEKTPLKO oo

* H dladopa otnv arnoppoddnon g uneptwdoug ata 6U0 KeALd 0dnyel 0TOV UTTOAOYLOHO TOU
HETPOU TNC oUYKEVTPWONC olovtoc otov epLBailovta agpa
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Metpnon O,

* BaBuovounon
e EéomAlouo¢ mov antatteital.

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

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU ATtO TPOTUTIEC PLAAEC aEPLOU yLa TECOEPA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TV MPOTUTIWV Pplaiwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovTol 5 TIHEC LE CUYKEKPLUEVO XPOVLKO Brpa

[l 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 OVOAUTH YLOL TOV
NMPOCOLOPLOMO TWV TIUWV TNG CUYKEVTPWONC.

OL LECEC TIMEC TWV LETPNHUEVWV TLHLWV XPNOLLOTIOLOUVTOL YL TOV TIPOO0SLOPLOUO TNG
aBeBatotntac tng KopumuAng Babpovopunong



Méetpnon SO,

* ApXn METPNONG

oAp

Ta popLa tou SO, anoppodouv urteplwdn aktvoBolia kat dleyeipovtal oe Eva PRKOG
KUHLOTOG KOL 0T CUVEXELOL TIEPTOUV OE WLAL KATAOTAON ULKPOTEPNG EVEPYELAG OTNV OTtoiaL
EKTIEUTTOUV UTIEPLWON aKTWVOLBOALA 0€ OLOPOPETIKA KN KUOTOC

S0, + hvy —» S05 - SO, + hv,
XN AeLltoupylog
To delypa elogpyeTaL oTOV avaAuTh Kat adatlpouvtal ol udpoyovavBpakes armo To delypa
EVW TA HOpLa Tou SO, EPVAVE AVETNPEACTA
>tov BdAapo ¢Boplopol, maAAOpevn uTteplwdng aktvoBolia dieyeipel ta popla SO,.

O CUYKEVTPWTLKOG HaKOG €0TLALEL 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 KOl EKTIEUTIOUV
aktlvoBoAia ou ival avaAoyn UE T CUYKEVTPWOELS Tou SO,.

To SLamepato GIATPO ETUTPEMEL HOVO OTAL UAKN KUUATOG TIOU EKTIEUTIOVTAL ATTO TOL
dleyeppeva popla SO,va ptacouv 1o dwtomoAAANAACLACTIKO cwAnva (PMT).

H dpwtodiodog aviyvevEeL TIG EKMOUTTEG UTIEPLWOOUG akTvoBoAiag arnod ta popla SO, mou
pLetanndouv o€ XaUNAOTEPO EVEPYELAKA ETITEOQ .



Metpnon SO,
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Méetpnon SO,

* BaBuovounon
e EéomAlouo¢ mov antatteital.

Mpotumneg pLaieg SO, yvwoTAC cuykEVTpwonNG (concentration standard)
DuaAn kabapou agpa

e Aladikaoio Baduovounong

[lvovTal LETPAOELG CUYKEVTPWONC TOU PUTIOU ATtO TPOTUTIEC PLAAEC aEPLOU yLa TECOEPA
onuUela

EVOELKTIKEC TLUEC CUYKEVTPWONC TV MPOTUTIWV Pplaiwv : 0, 22, 53, 81ppm.

Mo kABe onpeio AapPavovTol 5 TIHEC LE CUYKEKPLUEVO XPOVLKO Brpa

[l 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 OVOAUTH YLOL TOV
NMPOCOLOPLOMO TWV TIUWV TNG CUYKEVTPWONC.

OL LECEC TIMEC TWV LETPNHUEVWV TLHLWV XPNOLLOTIOLOUVTOL YL TOV TIPOO0SLOPLOUO TNG
aBeBatotntac tng KopumuAng Babpovopunong



Alwpouevn Zwpatotakn 'YAN

* MoAuTtAoka Kot SlopopETIKA cUOTAMATA Yol
MeyaAec SLOKUUAVOELG O€

° 14 I

OTTLKEG LOLOTNTEC _ LéyeBoc, oxfiuia omTiKéC
* XNULKEC LOLOTNTEC LSLOTNTEC KOL XNILKA
* MIKPpOPUOLKEC LOLOTNTEC ) ovetaon

* MeBodbol petpnong
* QiAtpa
e Juokeun vPnAnc mapoxng
e JkEdoon dWTOC



Alwpoupevn Zwpatotakn YAn - MeBodol petpnonc

* Diktpa
* Mpotumn nEBodog
o Atataén
* KedbaAn piAtpou
e AvtAia
* Poopetpo
e Atadikaoio
* Adpuypavon PpiAtpou
e Z0yLon diAtpou
e Xpnon $iktpou otnv dtataén
e Z0ylon ¢iAtpou (N T TNG cuervrpwcnq TPOKUTITEL SLOLPWVTAC TN
cwpatdlakn pala LLE ToV OALKO OYKO alEPQL TTou avTAROnKe)

e Autopatn deypatoAnyia pexpL 16 kedpaAeg




Alwpoupevn Zwpatotakn YAn - MeBodol petpnonc

e Juokeun vPnAnc Mapoxnc
* MEtpnon HeEPLKAC ouykevTpwong PM10 (oplo armo tnv EPA
ouvdedepevo pe poBAnpata pumavonc)
o Atataén
e Aldtaén ocwpatdiwyv pe aepoduvaptkn Stapetpo peyoaAvtepn amno 10
PM (katakpatnon o€ kupeAidec)
e Aldtaén yla pkpotepa cwpatidla
* JUOKEUN EAEYXOU PONG
e Atadikaola
e ALOXWPLOUOC CWHOTLOLWV pHEYAAOU Ko ULKpOU peyEBoug
e JUAAOYN HUKPpWV cwpatdilwv og piAtpo valovnuaTwy




Alwpoupevn Zwpatotakn YAn - MeBodol petpnonc

e Jkedaon pwtoc (light scattering technique)

* MpocdLOPLOHOG CUYKEVTPWONG OLWPOUHEVNG OWHATIBLOKNG LANG ava. F e
HEYEBOG aEPOSUVAULKAG 6Lauz-:tpou (eUPOG: 0.4 ULKPOUETPOA LE TIEPLITOU 2Qreroversrecsamne -
HKpOpETPpa). OTdnmote mavw amo 20 PLKpOUETpa KaTaypadeTAL WG {r
ocwpatiblo pe aepoduvaptkn dStapetpo 20 PIKPOUETPA. a2

e Alataén

e AuTOpATOC OVOAUTAG

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

YrtoAoyiletal To pEyeboc Twv cwpatidilwy

H okedaopevn aktiva amo to CWHOTIOLO LETATPEMETOL OE NAEKTPLKO TTOALLO
aVAAOYOC LLE TO HEYEBOC TWV CWHATLOLWV.

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

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




Metpnoelc Avwtepnc ATnoodalpac

e Emitomniec
* MetewpoAoyLkoi mupyol

e Aéopla/ eAevBepa
aepooTaTa

Metpnoeig e 10 VYOG

Emutémieg, (in-situ)

* Me tn BonBela

Met/kot
IIopyor

aEPOOKADWV

* TnAemiokomnnon
e Pavtdp Katpou
e AKOUOTLKA pavVTap
* LIDAR

e TeXxVIKEC SOpUPOPLKNG
TNAEMLOKOTINONC

Aéopo Agpootata

Agpookden

Ané andéctaot, (Remote)

Radars |

Aopvgpdpot

| Ontikd

ITpavior

AxovoTtika

ElevBepa Agpdotata

PadioBolideg ‘ TpoyodelkTikd

Padiopetpa



MeTtewpoAoyikol mupyol

e Zekwvouv aro 5 -10 petpa kot ptavouv ta 300 pEtpa
e E€omMALOMOC avaAoya e TO BAPOC TOU KL TNV LKAVOTNTA TWV
nUpywv va Tov uttootnpiéouv
e Kootoc: 10pEeTPOC MUPYOC-> UEPLKEC XLAMASEC EVPW
300 pETpwy TTUPYOC -> tavw amo 181c SoAAapla

* MeTeEWPOAOYLKOC HLKTUWTOC LOTOC 84 pETPWV MetewpoAoyiko loTto
Anpokpttou (ATTLKA)

O 1oto¢ eival U poucg 84
HETPWV Kol hEPEL
HETEWPOAOYLIKOUC aloOnthpeg
o€ 4 enineda

ALoOntnpeg avepou, Bepuokpaacioag

KoL Lypaciog oTov LoTo
https://www.imk-tro.kit.edu/english/7873.php



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

A€oplo AepooTtato

* AEpOOTOTO PE OXNUO ATPOAKTOELOEC KOl EVTOVO XPWLAL
(KOKKWVO 1] TTOPTOKOAL)

* AEpOOTOTO PLE MITEPUYLA OTO TIioW MEPOC (LooppoTtia Kal
otpePn avaioya pe tn dtevBuvon
TOU QVELLOU)

* Me a€pLo nALo

e Metpnoelc TnC SOUNC TOU OpLOKOU aTHOooPaLpLKOU
OTPWUATOC(HUEAETN TWV LETEWPOAOYLIKWY CUVONKWYV TTOU
£UVOOUV N OTTOTPETIOUV TN CUYKEVTPWON PUTIWV TIAVW
Q7O ULOL OPLOUEVN
nepLoXN T.X. OEPUOKPOOLAKES AVAOTPOPEC)

* MeyaAo eUpocg e€onAlopoU
* MNMaketo vyl Q.  OElpd  HETEWPOAOYIKWY  Kal  OAAwv
gapat)r]pnoewv OXETIKA HE TNV Ttolotnta tou agpa (2-500kg
apog
* Aladpopwv SLaoTACEWV (TUTILKOG OYKOC HLKPOTEPOC aro 10m3)

* 'Yog pEXPL HEPIKA XAU (OPLAKO OTPWHOL KAl XapnAn
Tpomoodalpa)



EAeUBepa aepooTata

* PadloBoAidec (6loykoUpevo - pn ota®epol OyKou)

* £va ULKPO aepOOoTATO (e AALO [ USPOYOVO) HE OYKO ¥ M3 TO OO0 PUTopPEL var LETADEPEL Eva
TIOAU eAaidpU LETEWPOAOYLKO TIOKETO TIOU TIPAYLLOTOTIOLEL TIG BAOLKEG TTAPATNPAOELG
(Beppokpaocia, mieon, vypacia, StevBuvon Kal TaxvTNTA Tou aveépou o€ dtadopa LN TNG
Atpoodatlpac)

* Emiyeloc A€kt yLa tn ouAhoyn Sedopévwy
* Mepikécg Sekadec YA (e€aptatal amnod to peyeboc tou pmaAoviov)
* Ta 6edopEva AMOTUTIWVOVTOL O€ TEDLYpaULLL

* |looBapeic KAUTTUAEG: KOUTTIUAN TTOU EVWVEL OAQ Ta onUEla pe TV ibla atpoodalpki Ttieon
* |000egpUEC KAUTTUAEG: KAUTTUAN TTOU EVWVEL OAa Ta onUeia pe tnv ibla Beppuokpaocia -

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

e Apxn Asttoupyiag
* n padloBolida Sévetal oto PmadovL (tou exel pouokwaoel 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 oAt OTOV ETyEL0 SEKTN TTOU amoBnkéuovtal os H/Y

* Tn otypn mou Oat OKAOEL TO UIMAAOVL €VAC XOPAKTNPLOTIKOC XOC EVNLEPWVEL TOV ETILYELO
SEKTN


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

Avotopta poc podltofoAidac

ArteAeuBepwvetal amo voc ~ 42.000 modwwv - 18-20

AETTA yLa va pTAoeL oTnV eMLpAvVELD

20 Aertta = 1.200 deutepoOAemnta

Ta dedopéva nieonc, Oeppokpacioc kat vypaciog
netadidovtal 2 popéc 1o deutepOAETTO:

3 petpnoelc x 2/6sgutepoAemnto x 1.200 dsutepOAenta =

7.200 onpueia 6edopevwy

Ta dedopéva taxvutnTac Kot dStevbBuvoncg avepou
uetadidovtal 4 dopéc 1o deutepOAETTO:

2 petpnoelc x 4/6gutepolemnto x 1.200 dsutepoOAenta =

9.600 onpueia dedopevwy

7.200 onpueia + 9.600 onpeia = 16.800 onpeia ava
padloBoAida

GPS satellites used to calculate

ooooooo
ot

Parachute Dimensions
Height: 10"

Width: 12" sides;

16" diagonally

stress

collects the data fron
wind speed and direction

Pressure sensor

Humidity sensors
and temperature sensor

Sonde Dimensions ~
Length: 16" =i
Diameter: 275" =

Weight: 0.86 Ibs.

etlasts 7 minutes.

What is a Dropsonde? | Earth Observing Laboratory



https://www.eol.ucar.edu/content/what-dropsonde

EAeUBepa aepooTata

Air exhaust Ajr exhaust Air sample
F_ _~intake

lon bridge Kl

e OlovtoPoAidec
* e €lOLKN Mpooapuoyn Umopouv va
HetadEpouV Kot Eva eAadpu TTAKETO yLa TNV
HLETPNON Tou 6{oVTOoC

* HAektpoxnuwkn dtatoén otnv omnoia
T(POY LOTOTIOLE (TOL avVTLOpaon
oceldoavaywyng oe StaAvpa wdlovxou

KaALlou
* Apxn Asttoupylag
* Pon agpa oto kaBodkod BaAapo
* Otsboavaywyn
* MetaBoAn ouykévipwonc wdiov ->
napaywyn HEA
e Juvluaopuoc padloBoAidwy Kot
olovtoBoAidbwv amoteAouv Baolko
€EOTIALOLLO YLOL TTPOYP AT
LEAETNC TNC XOUNANG AAAA KOl TNG
avwtepnc Atnoodatpag

solution

Kl solution

| Gy
Yam

gl

- Pt

Pt \!E-ré E E E

Anode cell

> Cathode cell

Opada Muokig KAiparog - Epyaoctriiplo
®Duowkng Avwtepng Atpoodaipag EKMNA



EAeUBepa aepootata

* TpoxlodelKTIKA eEAeVOEpQL
agpootata (otabepou Oykou) —
Tetroons - napakoAoUOnon pe
povTAp — €EELOLKEVLEVEC
LLETPNOELC aEPLOC pUTIAVONG KoL
agpLac padloc — my. Kapwada

. ustpnostq yLo TNV TToL0TNTA TOU aEPQL:
uLerq NaPoAAYEC TWV EAeVBEpWV
OEPOOCTATWY KoL TPOooOikn otov
£EOTIALOLLO TOUC.

* TUX. ELOLKA QUTOUOTOTIOLNEVN AVTALQ
delypatoAniac oe ouykekpLpueva Un Kal
Ta Selypata avaAvovtal LETA TNV aVAKTNoN
TOU OEPOOTATOU.

e petpnoelc tou Sdlo&eldiov Tou avBpaka pe
Vv BonBeLa tng vypnc nebodou n omolia
XOLPOLKTN p'LZEtou KOl YLOL TNV aKpifeLla Twv
napatnPNoewv TN¢ aAAd Kot yia to eAadpu
Bapog tng Kataokeunq MOV aralteitoL yia
ToV €€OTTALOO QUTO.

(b)

CONSTANT VOLUME
BALLOON MADE OF
MYLAR

GPS AND SENSOR
PACKAGE WITH

AND TRANSPONDER

SUPERPRESSURE SMART BALLOON DESIGN

ALTITUDE CONTROLLER

BALLAST
AIR

EXPANDABLE INNER
BALLOON FOR
VARIABLE BALLAST

CONSTANT VOLUME VARIABLE LIFT BALLOON
WITH TWO-WAY DATA COMMUNICATICN

ZERO PRESSURE BALLOON
TREATE D WITH HIGH-FLOAT

HELILM

CONSTANT \J“( L!II FNIJ N .
wxrl COF S
/FIDIID(I HH\"/'IHI

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

Aepookadn

MANBwpa cucTNUATWY, ATTO CLUTOUATOTIOLNEVAL

(pOUTIOTIKA ) HLKPQ TNAEKATELOUVOUEVA OlEPOCKADN

aro to €dadoc LEXPL peyalo aepookdidn Tou TUTIOU

C-130, kat aAAa aepookadn Lo cuyxXPovNG e
TEXVOAOYLOC
Avaloya pe To peyeboc petadepouy KABe e60¢
e€OTALOLOV (LETEWPOAOYLKOU — TTOLOTNTAC aEPA) Lo '
TNV Kataypadn mopatnprnocwyv o€ eEELOKEVUEVDL n\ijgS‘;"*’,“/’,' Ase  APR:
ETUELPNOLAKE TIPOYPAULLOTO EPEVVWV g s L
TETOl  OEPOOKAPN Oev PPIOKOVTOL OAMEPD  OE i i
eTIXElPNOLaK Asttoupyia otnv EAAGSa, aAAd kotd

™V OLOPKELX  ECELOIKEUMEVWY  TIPOYPOUMOTWY s souimission pases/hurrcancs missons/arini
TPOOKOAOUVTOL anmod TO EEWTEPLKO YO va struments/ndechin
TIPAYLOTOTIOLNOOUV £EELOIKEVULEVEC LETPNOELC

Kavevac TePLOPLOMOC €EOTIALOMOU €KTOC QMO TO

BApog, Kal TNV EVEPYELOKA TOU KATAVAAWON



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

Metpnoelc Avwtepnc Atpoodatpac - Emiyela tnAemiokonnon

e AkouoTtiko pavtap (SODAR)

e Apxn Asttoupyiog
e AMNnAenidpaon Axou pe tnv TUPPN TNS atuoodalpoC

* AKOUOTLKA KUHOTA EKTTETTOVTOL KOl KABw¢ TaEldevouv otnv atpuoodalpa
napopopdwvovtal kat okedalovtal (petaarlopevoc deiktng StaBAaonc)

e Ta kUpata emotpedouv otov SEKTN aANoLWEVA Kal kaTaypdadovTal
(omioBookedaon)

* To onpa evioyvetal kol dLAtpapeTal
* MeTpnoelg
* Evtaon omtoBookedaonc (avaAoyn tne Bepknc tupPnc)
e Alodpopd cuxvOoTNTOC LETOED EKTIEUTIOMEVOU KOl ETILOTPEPOUEVOU CAOTOC
- oAioOnon Doppler (kaBoplopdg kivnong tou aépa)
* Meploplopot
* Meploplopevn kAAun
e EvaloBnoia otov neptBailoviiko 66puo (avBpwroyevwe i GuoIka
T PAYOUEVOC)
* OxAnon




Metpnoelc Avwtepnc Atpoodalpac - Emiyela tnAemiokonnon

* LIDAR — Light Detection and Ranging
. Apxn Aeltoupylag

* H/M evepyeia (laser) oto opato Kat Kovtvo opato (UV-
>|R) okedaletal amno ta popla Twv aspiwv/oepoloA

e Ekmoumnn maApou povoxpwpatikng aktivoBoAiag laser

o Kataypadn tou xpovou petall ekmoumnnc kat AnPng
(amootaon okedbaotwyv amno tnv ninyn laser

e E¢aoBevnon ekmeumnopevng aktivag katd Lambert-Beer

[: évtaomn axtivag (LETA TNV eKTTOUT))
R: amootaon

a: ouvteAeotG eEaoBEvnong

Io: apyKT) €vtaon aktivag

Teyvuan

Dvowkn Heprypagn

Yxédaon Rayleigh

H oxtwvoPolia laser oxeddletor shaotikd amd dtopo 0 popia,
Yopic ahhoyn 6T0 KOG KOLATOS TG okedalopevns axtivoPori-
ag.

Xxédaon Mie

H oxtivoPolria laser oxeddletot eEhacTikd and pukpd copotiow 1
aOPNHAT (GLYKPIGIHOL HeYEDOVG HE TO UNKOG KOHOTOS TG K-
TEUTOHEVNG oKTvoPfoliag), yopls aliayn 6TO0 HKOG KOUOTOG TG
okedalouevng axtvofoiiac.

Yxédaon Raman

H axtivoPoria laser oxeddletul avehaoTiKG 0md To. POPLO. pe [Le-
T0TOMON 6T0 WAKOS KOHOTOG ™G okedulopevng axtivoPfoliag,
yapokPoTikn Tov popiov (hv-hv* = E).

Yk£0061] GLVTOVIGHOD

H cuyvomra g exmepmopevng axtvofokiiag laser copmintel pe
TN GLYVOTNTA GLYKPIUEVIG EVEPYELUKTG HETATTMGNG TOV UTOLOV,
Seyeipetan, kot, Katomy, okeddlel amodieyelpdpevo, yopis Heta-
TOMGN GTO KOG KOHOTOC.

DBopiopdg

H cvyvomra g exmepmdpevng axtvofoliiog laser copmintet pe
N GLYVOTNTA GLYKEKPIUEVIG EVEPYEIOKIG UETUMTMOONG TOV aTO-
LoV, GTOPPOPUTUL HEPIKMOG KU, KUTOMY, EMUVEKTEUTETUL GE 1=
YoldTEPO KOG KOUATOG.

Amoppdenon

H déoun g axtwvoPoiiog laser eachevel, Aoy® cdumntmong TOL
pnKovg kOUoTog pe (v amoppdenoNns Tov eV AOYm pHopiov.

A0QopiK GKEJUON KO
amoppéenon

H dwgopucn e€achévion 000 axtvav laser, Ommg TpokinTel amd
10 omoBookedulopeva. GHATA, OTAV 1] GLYVOTNTA TNG Hiog OKTi-
VOG GUUTIMTEL PE TN GLYVOTNTO YVOGCTIAS HOPLUKNG HETATTMOONG,
eve M oLVOTNTO TG GAANG eivar axpPdg pHetd 1 Tpwv ard avt
TN YUPUKTHPIGTIKY) GLYVOTNTO.




Metpnoelc Avwtepnc Atpoodalpac - Emiyela tnAemiokonnon

* LIDAR — Light Detection and Ranging

e Alataén
e JUOTNMUO EKTIOUTIAC vy
e o ) MOAAEC nyEC laser — emAoyn UNKOUC KUOTOG — — B
g€aptatal ano to ido¢ NS epapuoync t
* AlaXwWPLOMOC MNYwWV UE Baon: ' :
* TN GACHOTIKA TTEPLOXA TOU MAKOUG KUpaTOGTNG
EKTIEUTTOUEVNC aKTIVOPBOALOG - ) spumr  RoeEr
*  TO UAWKO Ttou kalBopileL TNV EKTIOUTN . )
TNV évtaon tn¢ aktwoBoAiag ’:‘m‘ s e
* TOV TPOTIO EKTIOUTIAG TNC aKTvoBoAiag
* ZOotnua ARPng “ omo
* TNAEOKOTILO KATAAANANG SLapETPOU USER ‘ k”w‘m‘k | emowne @A
KOLL E0TLOKA G ArdoTaons — cUAoYA [ sacrs 0 T

orloBookedalopevng akTvoBoAiog
e Juotnuo kataypadnc (avaloylkd N Le
KaTAUETPNON dWIOViwV)



Metpnoelc Avwtepnc ATHOoDaLpOC

Range Cormected Backscatter Signal at 1064 nm

fg e g g g g g g g g ey 1 gy e g
b Lt R p 2

=trban:haze

1442 16:00 18:00 20:00 2200 0:00 2.00 400

_. TIME, UTC
arb. units, log. scale

Ewova 10.2 Noyrepiviy Lertovpyia lidar oty Mauna-Loa, Hawai, USA.
Atuoopaipikn teyvoloyia
Juyypapeic: MeAag, A., Mnang, A., MnaAng, A.
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