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Yanpeoieg Avukpifpoccov & [Mowwtntog— CQS A.E.

Ayiog Tpuadog 44, TTevko — 570 10 ®ecoarovikn
Calibration & Quality Services S.A.

Agias Triados 44, Pevka — 570 10 Thessaloniki
Tel.: 2310 - 672 464, Fax: 2310 - 672 465

e-mail: info@cqgs.gr, http:// www.cqgs.gr

ApOpég motomomTIKOD :
Certificate number :

K5226TC0109

Avtikeipevo: Epyootmpraxog kAifavog H avomopayoy Tov mGTOmOWTIKOD
Object: Laboratory oven ovtov  emTpémeror  povo  kab'
olokAnpia. Amoomdopoto M odAAayEg
OTOLTOVY TNV YPOMTH €YKPIoN  TNG
etoupeioag CQS.  Avtiypago  tov
Kotackevaotig: BINDER TOPOVTOG TGTOTOTIKOD Ba
Manufacturer: dwtnpnbel ©T10 €PyACTAPIO TOL TO
Tomog / Movtélo: - exdidel ywr pio mepiodo TOLAGY IGTOV
Type / Model: TéVTE ETOV. [Tietomomtkd
, , dwaxpifwong mov dev PEPOVY GPparyida
Appog oepdc: 06-08617 KOL VTOYPOPN OEV EXOUV 15YD.
Serial number: . ,
) ) To amoteléopato TOVL TGTOTOUTIKOV
Kodikdg opydvov: KA-01 AVTOV APOPOVY HAOVO TOL AVTIKEIHEVE, TTOV
Instrument code: éXOUV 8laKplB®e8i.
H Ayylwm ékdoon tov moTOTOMTIKOD
. . dwkpifoong dev eivon deopevtikn. Xe
ApBudg mapayyeriog: X6295/09 nepintoon  Spoviag Oa mpémer va
Order number: ypnoyomomOei o EAAnviko keipevo.
[Teldnc: IIEAATHX A.E.
Customer: Mukpoforoyko Epyactpio The reproduction of this certificate is
permitted only in full. Extracts or
0566 15 changes are only allowed with the prior
TK 10000 written approval of COS. A copy of this
T16AN certificate will be kept at the issuing
laboratory for a period of at least five
years. Calibration certificates without
seal and signature are not valid.
The results of this certificate concern
, i only the calibrated items.
Hpepopnvio mapoiafmg: - ) . I
. The English version of the calibration
Date of receipt: . . o .
certificate is not a binding translation. If
Hpepopnvia dakpifmong: 20/01/2009 any matter gives rise to controversy, the
Date of calibration: Greek original text must be used.
Yppoyioo: Huepopnvia ékdoong: Teyvikog dokpifmonc:
Seal: Date of issue: Calibration technician:

25/01/2009

Bpatpmpag Xpnotog

Yrevbouvog dwakpifwong:

Person in charge:

Dr. Alexander Kougioumtzidis
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Ap1Bu6¢ motomomrtikov / Certificate number : KS226TC0109

Koataotoon Ko meprypa@] avTikKelnivou mtpog otakpifmon :
Condition and description of object to be calibrated :

O KAiBovog Ppébnke eyKoTOOTNUEVOG GTO EPYOCTAPIO TOV TEAAT. MeTA amd ontikd Edeyyo Ppébnke
o€ KOAN KOTAGTAOT AEITOVPYIaG Kot KATaypaeNnKoy To €51G YOPOKTPLOTIKG:
The chamber was found installed in the customer’s laboratory. After visual inspection it was found to
be in good working condition and the following features have been reported:

"Evdei&n Oeppokpoaociag / Temperature indication: ynowok / digital

EAGyiom vodwaipeon / Smallest scale division: 1°C

Ecwtepikéc daotdoelg kMBdavov / Internal dimensions of chamber (L1 x L2 x L3): 40cm x 40cm x
33cm

‘Oykog kKAPavov / Volume of chamber: 53 1

Awdkacio Awokpifowong / Calibration Procedure :

H dwokpifoon mpaypatomomdnke cuykpivovtag v tiun Beppokpaciog tov TpoéTLTOL BEPUOUETPOL
ue TV avtiotoryr £voelén tov vo Swkpifwon khifavov. H dwadwkacio eivar coppovn pe mv Odnyia
Awxpifwong DKD-R 5-7: 2004 kot 0 wpétvmo CEI IEC 60086-3-5/7: 2001 (néBodoc A). Koatdmv
CUUE®VIOG HE TOV TEAATN dOKIUAGTNKE 0 VIO dakpifwon KMPavog 6€ £vo TPOETAEYUEVO oNElo
Oeplokpaciog HETPMVTOG TNV TOMIKY KoTavoun NG Oeplokpociog 6TovV €0MTEPIKO YDPO TOL
KMPavov.

The calibration was performed comparing the actual value of the standard thermometer with the
corresponding indication of the chamber to be calibrated. The procedure is in agreement with the
Calibration Guideline DKD-R 5-7: 2004 and the Standard CEI IEC 60086-3-5/7: 2001 (method A).
After an agreement with the customer the chamber was tested at one temperature set point measuring
the spatial temperature distribution inside the chamber (temperature mapping).

Eneypéva onueia Beppokpaciag / Selected temperatures - Set points: 104 °C

YVVOAKOG ¥pOVOC KoToypapng Oepurokpaciog petd tv Beppikr 1oppomic Tov Baddpov.
Total time of temperature recording after thermal equilibration of the chamber: ~45 min

2uyvoTnNTo cLAAOYNG dedopévmv Beppokpaociag / Temperature sampling time: 10 sec

Xpnowonowvpeva lpétvro Opyava / Used Standard Instruments :

[Ipdtumo 6pyavo” Ap. Zepdg: Ap. moTOTOMTIKOV daKpifwong:
Standard instrument Serial No : Calibration certificate No :
[IpdTuTOo BEPUOUETPO GE GUVOLUCUO LIE
aeOntpeg PT100 MY44001423
Standard thermometer in combination TTI101...TT110 C0908T106
with PT100 sensors

Iyvmlaocwotnroe / Traceability :

Toa mpdtoma Opyova €govv yvniacdmto o1t0 EAAnvikd Ivotitovto Metporoyiog (EIM),
eEaocparilovtog pe tov Tpdmo avtd YyvnAacidTTa 610 Atebvég votnua Movadwv (SI).

The standard instruments have traceability to the Hellenic Institute of Metrology (EIM), thus ensuring
traceability of measurements to the International System of Units (SI).

ABefarétnra / Uncertainty :

H avagepdpevn devpopévn afefordtta LETPHGE®Y VITOAOYICTNKE (G YIVOLEVO TNG TLTIKNG afefondtnTog pe
Tov cuvteheotn kbdAvyng k = 2, 1 onoia avtiotoryel oty mBavoTTo KAAvyNs TV 95% nepimov. H afefardotnta
petprioemv mpocdopicOnke cOppova pe to évromo “Guide to the Expression of Uncertainty in Measurements”
(ISO, 1995). H extipmon g avapepopevns opefoudmrog dev eumepiéyet evOEXOUEVEG LOKPOTPODEGEG
petaolréc.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95%. It has been evaluated according to the “Guide to the Expression of Uncertainty in
Measurements” (ISO, 1995). The reported uncertainty does not include an estimate of long-term variations.
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Meprfarrovrikég TovOnkeg : Amo Ewg APePordonTa
Ambient Conditions : From To Uncertainty (20)
O¢ppoxpacio — Temperature [°Cl: 21,2 223 0,5
Yyetikn Yypaoio — Relative Humidity [%]: 52 49 5

Anotelionoro Awokpipoong/ Calibration Results :

Hivaxag 1/ Table 1 : Oepuoxpacio aépa / Air temperature

IIposmideyuévn [Ipdtomn ‘Evdeitn Aopbmon APBeforomra
Bepokpacio Beppokpacio oto Oepuokpaciog évoelng
onueio avapopag Bardpov
Set Point Standard Temperature Correction of Uncertainty
temperature at indication of indication
reference point chamber U(20)
[*C] [*C] [*C] [*C] (K]
104 104,0 104 0 1,5

Iivakag 2 / Table 2 : Anotelécpoto petpioewv tpotimov Oeppopétpov / Results of standard
thermometer measurements - Ilpoemieypévn Beppokpacia / Set point: 104 °C

®¢on pérpnong
(oxapipnua 1)
9 10

1 2 3 4 5 6 7 8 Kévipo | aktivoPolio

Measuring OP
center radiation

position
(scheme 1)

[€C] | [°C] | [°C] | [°C] | [°C] | [°C] | [°C] | [°C] | [*C] [°Cl

Méon IIpdtomn*
B¢ppokpocio
Average
Standard*
Temperature:

Ti? [CC]

104,1 | 103,7 | 104,2 | 105,1 | 105,1 | 1044 | 103,8 | 103,2 | 104,0 103,7

Tonwn andrhion
Standard
deviation,

c[°C]

0,002 | 0,001 | 0,002 | 0,001 | 0,002 | 0,001 | 0,002 | 0,002 | 0,001 0,001

Méyiom
Beppoxpoocio
Maximum 104,2 | 103,7 | 104,3 | 105,1 | 105,1 | 104,5 | 103,9 | 103,2 | 104,0 103,7

temperature:

Imax(i)’ [ OC]

EXéyiotm

Beppoxpoocio
Minimum 104,1 | 103,7 | 104,2 | 105,0 | 105,0 | 1044 | 103,8 | 103,1 | 104,0 103,6
temperature:

Lningy» [ °C]

*O podTumeg TIEC Beppokpaciag sival vodoyiopéveg amod 270 petpnoelg/ The standard temperature
values are the calculated average obtained from 270 measurement values
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ivaxag 3 / Table 3 : Amotehécpata Y10 YOUPAKTNPIGUO TOL OQEAUOV Ydpov / Results characterizing
the working space

Tomikr] Avopotoyéveio, / Temperature variation in space: ST inhom = maxll; — Iol, [K] 1,1
Xpovikn Actabeia / Temperature fluctuation: ST insway = maxll; - T, [K] 0,0
Enidpaon axtivoBoriog / Radiation influence: OT cadiations [K] 0,3
Babuida Oeppoxpaciog / Temperature gradient: max (L) — Lning)s [K] 1,9
Awpopd axpainv Oeppokpaciav / Temperature extremes: | maxX(Lpa — L), [K] 2,0

2xapionua 1/ Scheme 1 :
TomoBétnon acOntipov (1...10) Beppokpaciog 6Tov E0OTEPIKO YMDPO TOL BaAdLLOL
Temperature sensors’ position (1...10) within the chamber

L1

L2
Hopotnpniosic/ Notes :

H ofePordmra extypnnke Aappavovtag veoyn v cvvelopopd / The uncertainty was estimated taking
into account the contribution of:

1. 1ov mpdTVTOL BepudpeTpOL / the standard thermometer

2. g oAlobnomn wpodTumov Beppopétpov / the drift of standard thermometer

3. g SKPITIKNG KAvOTNTOG TOV Tpotvmov Bepuopétpov / the resolution of the standard
thermometer
g avtobépuavong tov PT100 / the self heating of PT100
g avopotoyévelog Bepuokpaciog / the temperature variation in space
¢ aotdBetog Oepuokpaciog / the temperature variation
g emidpaong aktivoPoliog / the radiation influence
mg dwpbwong amdxkiiong Tov mpoTvov Bepudpetpov (cuvvdptnorn mpocapuoyng) / the
correction of deviation of the standard thermometer (fitting equation)

o NNk

Tao amoteréopata g dakpifmong 1oydovy Yoo T0 ot NG dlokpifmong kol dev eUTEPLEYOVY
UOKPOTPOBEGLLEC EKTILUNGELS Y10 TNV CUUTEPLPOPE TOL OPYEVOUL.

The calibration results are valid only for the period of calibration and do not allow long time
estimations for the instrument’s behavior.

Télog Tov [MioTomomTIKOU AloKpifmong
End of Calibration Certificate
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