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ONSOZ
FOREWORD

Degerli Paydasimiz,

Bilimsel metrolojinin Glkemizdeki temsilcisi
TUBITAK UME, iilkemiz ulusal kalite
altyapisinin gelismesini desteklemek amaciyla
surduriilen faaliyetler ile 2011 yiim geride
birakmistir.

Enstitumuz, 2011 yili icinde Avrupa Metroloji
Enstitiileri Birligi (EURAMET) uyeleri ile
birlikte Avrupa Metroloji Arastirma Programi
(EMRP) kapsaminda yeni projelerde yer
almay siirdiirdigii gibi program kapsamindaki
ilk projelerini de sonuclandirmistir.

Onceki yillarda oldugu gibi 2011 yilinda da
TUBITAK UME; kalibrasyon, egitim ve
damsmanlik basta olmak uzere, yurtici ve
yurtdis1 paydaslarinin ihtiyaclarim biyik bir
olcude karsilamistir.

TUBITAK UME hizmet kalitesi ve giivenilirligini
artirmak icin 2005 yilinda basladig
akreditasyon surecinde 2011 yilinda akiskanlar
mekanigi alaminda kalibrasyon hizmetlerini de
kapsama alarak onemli bir adim daha atmistir.

2011 yili icinde yasadigirmiz bir baska sevindirici
olay, kimyasal metroloji alaninda ulastigimiz
olcum kabiliyetlerimizin BIPM CMC
veritabaninda ilk kez kabul edilerek
yayinlanmasidir.

20 May1s 1875, Metre Konvansiyonu
Anlasmasi’nin imzalanmasi anisina tiim
diinyada kutlanan Diinya Metroloji Giini, artik
geleneksellesmis bir sekilde 2011 yilinda da
TUBITAK UME’de kutlanmustir.

Enstitimiiziin 2011 yilinda yaptig1 calismalarla
ile ilgili 6zet bilgileri siz degerli
paydaslarimiza yillik faaliyet raporumuzla
sunuyoruz. Bu vesileyle Enstitiimiizi
uluslararasi seviyede rekabet edebilecek
diizeye getiren tiim TUBITAK UME personeline
ve bu hedeflere bizi zorlayan siz degerli
paydaslarimiza icten tesekkiirlerimi sunarim.

Dr. Fatih USTUNER
Enstitii Mudiir Vekili
Acting Director
TUBITAK UME

Dear Readers,

TUBITAK UME, the representative of
scientific metrology in Turkey, has left
behind the year 2011 with the activities in
support of the further development of the
quality infrastructure of our country.

Our institute completed the first projects
under the European Metrology Research
Program in 2011 as well as taking part in the
new EMRP projects with partners from
European Association of National Metrology
Institutes (EURAMET).

As in previous years, TUBITAK UME continued
to meet a very high proportion of the
demands of its international and national
stakeholders by providing calibration,
training and consultancy services.

TUBITAK UME has taken another important
step in the journey of accreditation which
had begun in 2005, by taking the calibration
services related with the fluid mechanics
under the scope of accreditation in 2011.

Another pleasing event of 2011 was that our
measurement capabilities in the field of
chemical metrology were accepted and
published, for the first time, in the CMC
database of BIPM.

The World Metrology Day celebrated all over
the world to commemorate the signing of
Treaty of Metre Convention on May 20, 1875,
was also celebrated traditionallyin 2011 at
TUBITAK UME.

With this annual report, we present to you a
summary of our institute’s activities within
the year 2011. | would also like to use this
occasion to offer my sincere thanks to all
TUBITAK UME personnel who have made our
institute an internationally competitive
metrology institution with their dedication
and labor, and to you, our valued
stakeholders, for guiding us towards this
goal.




KRONOLOJI
CHRONOLOGY

1875

1931

1981

1984

1986

1992

20 Mayis 1875’de Metre Konvansiyonu imzalandi.
The Meter Convention was signed on May 20, 1875.

26 Mart 1931 tarihinde 1782 sayili “Agirliklar ve Olciiler Kanunu”nun
kabul edilerek metrik sistemin kullanilmasi zorunlu hale getirildi.

Use of the metric system was made compulsory under Law No. 1782 on
Weights and Measures that went into effect on March 26, 1931.

Bakanlar Kurulu’nun ulusal olgekte bir metroloji merkezinin
kurulmasi karari ile bu gorev TUBITAK’a verildi.

The Council of Ministers issuedthe decision to establish a national
metrology center and delegates the task to TUBITAK.

Birincil seviye bir “Endustriyel Metroloji ve Kalibrasyon
Laboratuvan” kurulmasi icin Bakanlar Kurulu Karar1 Resmi Gazete'de
yayinlandi.

The Council of Ministers’ decision for the establishment of a primary level
“Industrial Metrology and Calibration Laboratory” was published in the
Official Gazette.

"Milli Fizik ve Teknik Olcme Standartlan Merkezi” 226 m“lik alanda
faaliyetlerine basladi.

“The National Physical and Technical Measurement Standards Center”
became operational at226 m? of laboratory space.

TUBITAK Yonetim Kurulu Karar ile Ulusal Metroloji Enstitiisii (UME)
adiyla Enstiti statlisi kazandinldi.

TUBITAK Science Board grantedthe center the status of an autonomous
institute and changes its name to the National Metrology Institute (UME).




1994

1999

2003

2006

2007

TUBITAK UME, calismalarina 7.500 m* kapali alana sahip yeni
binasinda baslad.

TUBITAK UME movedoperations to its new building, occupying 7.500 m? of
enclosed space.

TUBITAK UME, CIPM Karsilikli Taninma Diizenlemesini (MRA)
imzaladi.

TUBITAK UME signed the Mutual Recognition Arrangement (MRA) of CIPM.

TUBITAK UME 28.650 m* net alanda 4 bloktan olusan yeni bina
kompleksine tasindi.

TUBITAK UME movedinto the new complex comprising 4 buildings with a
net area of 28.650 m?

TUBITAK Bilim Kurulu Karan ile Ar-Ge Birimi Statiisii kazandirldi.

TUBITAK Science Board designatedTUBITAK UME as a Research and
Development Entity.

TUBITAK UME, Avrupa Metroloji Enstitiiler Birligi’nin (EURAMET) kurucu
Uyesi olarak yer ald.

TUBITAK UME was among the founding members of the European
Association of National Metrology Institutes (EURAMET).
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ONEMLI GELISMELER
HIGHLIGHTS

v Moldova, italya ve Korfez Ulkeleri ile MoU
imzalanmistir.

20 Eyliil 2011, TUBITAK UME / September 20, 2011, TUBITAK UME

v" Fotovoltaik Malzemeleri karakterize
etmekte yadimci olacak test merkezi
kurulmasi icin calismalara baslanmistir.

v" EURAMET TC-EM ve TC-TF yillik olagan
toplantilarina TUBITAK UME evsahipligi
yapmistir.

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

v" Akiskanlar Mekanigi Grubu Laboratuvarlan
akredite olmustur.

v' Bilimsel calisma ciktilar1 yayinlarda en
parlak yiimiz 2011.

MoUs were signed with Moldova, Italy and
Gulf countries.

20 Eyliil 2011, TUBITAK UME / September 20, 2011, TUBITAK UME

v’ Activities for the establishement of

testing center for a characterization of
photovoltaic materials were started.

TUBITAK UME was hosting annual
meetings of EURAMET TC-TF and TC-EM
committees.

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

Calibration services in the field of fluid
mechanics were accredited.

The year 2011 was brilliant based on the
number of scientific publications.
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v' Kisaca Metroloji Kitabi’nin Tiirkcesi
basilmis ve dagitimi yapilmaya
baslanmistir.

kisaca metroloji
3. baski

e A 4

v Kimya alaninda, TUBITAK UME’in CMC
verileri BIPM veri tabaninda
yayinlanmistir.

v “Ya dlcemeseydik” konulu fotograf
yarismasi sonuclanmistir.

20 Mayis Diinya Metroloji Giinii / May 20, World Metrology Day

v’ “Metrology in Short” publication was
translated to Turkish language, published
and distribution of it to stakeholders was
started.

METROLOGY - IN SHORT
3RO EDITION

wm{;g} Pria

v CMC entries of TUBITAK UME in the field
of chemical metrology was published on
the BIPM database.

v’ Photography contest “If we could not
measure ?” was conducted.

20 Mayis Diinya Metroloji Giinii / May 20, World Metrology Day

12
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STRATEJIK PLANLAMA FAALIYETLERI
STRATEGIC PLANNING ACTIVITIES

TUBITAK UME, vizyonuna ulasabilmek icin 2006
yilinda belirlemis oldugu stratejik amagclar ve ilgili
eylemlerini 2011 yiinda da suirdirmustiir.

TUBITAK UME’nin uzun vadede stratejik amaclarinin
oncelikli siralamasi asagida verilmistir.

v"Uluslararasi tanimina uygun olarak ulusal
olcum standartlan gelistirmek,

v Ulusal élciim sisteminin, Uluslararasi Olciim
Birligi’ne entegrasyonunu ve taninirligini
saglamak,

v"Ulusal Uriinlerin uluslararasi rekabet giiciinii
artirmak icin metroloji altyapisinin gelisimine
destek vermek,

v" Metroloji Diinyasina Ar-Ge faaliyetleri ile
katkida bulunmak,

v Ulke ihtiyaclart ve bilimin gelismesine paralel
olarak Ar-Ge faaliyetleri ile sanayi gliciinu
desteklemek,

v' Yasam kalitesinin artmasina katkida bulunmak
icin toplumda metroloji kulturinu yaymak.

Stratejik amac ve hedeflere uygun olarak 10 adet
ic destekli proje yurutulmustur.

2011 yiinda yeniden yapilandirilarak TUBITAK
UME’nin daha yogun bir sekilde Ar-Ge projelerine
odaklanmasi hedeflenmistir.

Ayrica 2011 yilinda metroloji farkindaligim
artiracak tanmitim ve iletisim faaliyetlerine agirlik
verilmistir.

In 2011, TUBITAK UME continued to work on
achieving its vision through the strategic targets
and related activities defined in its first strategic
plan accepted in 2006.

The most recent review of strategic plans was
done in 2011, which resulted in the identification
of the following strategic aims listed in
accordance with their priority:

v To develop national measurement standards in
accordance with international definition,

v’ To ensure integration of the national measurement
system into the international system and to
promote its international recognition,

v' To support further development of the metrological
infrastructure with an aim to contribute to the
competitiveness of national products on the
international market,

v’ To contribute to the world of metrology with
R&D activities,

v' To support economic and industrial development
through extensive R&D activities that correspond
to domestic needs and current scientific
developments,

v To promote and conduct activities for

contributing to the nation's quality of life through
spreading metrological culture in the society.

In line with targets defined in the strategic plan,
10 R&D Projects were internally funded and
supported.

In 2011, TUBITAK UME has been restructured and
focused on R&D projects.

In addition, new activities were carried out in
2011 to raise awareness of metrology in Turkey.

14




AR-GE FAALIYETLERI

R & D ACTIVITIES

TUBITAK UME’nin misyonu geregi, birincil seviye
standartlarin olusturulmasina yonelik olarak
yapilan calismalar en bilyiik agirlig
vecalisanlarimizin ana faaliyet alanin
olusturmaktadir. 2011 yilinda Ar-Ge faaliyetleri
onceki yillara gore daha da yogun olmustur.

Olciim sistem ve standartlarinin arastirilmasi ve
kurulmas1 kapsaminda 7 adet, kapasitesinin
artinlmas1 kapsaminda 2 adet, uluslararasi olcum
sistemine entegrasyonu kapsaminda 1 adet
arastirma projesi yuritulmustdr.

Dis destekli Ar-Ge projeleri kapsaminda 19 adedi AB,
16 adedi TUBITAK, 2 adedi Devlet Planlama Teskilat1
(DPT), 12adedi sanayici tarafindan saglanan kaynak
ile dis destekli, 5 adedi Enduistriyel Hizmet olmak
uzere toplamda 54 adet proje yurutilmustur.

2011 yiinda 74 adet proje teklif edilmistir.

2011 YILINDA DESTEKLENMESI ICIN KABUL EDILEN
TUBITAK PROJESI

v" Yeni Donor-Akseptor Tipli Kopolimerlerin
Organik Glines Pili Uygulamalarinda
Kullanilmasi (Fotonik ve Elektronik Sensorler)

2011 YILINDA DE.STEKLENMESi iCIN KABUL EDILEN
EMRP PROJELERI

v"lleri Endiistriyel Manyetizma icin Metroloji
(Manyetik )

v' Endustriyel Uygulamalar icin Yiiksek Sicaklik
Metrolojisi (Sicaklik)

v" Endustriyel Uygulamalar icin Vakum Metrolojisi
(Basinc)

v Su Direktifi Gerekliliklerini Yerine Getirilmesine
Yonelik Olarak Toplam Su Orneklerinde TBT, PAH
ve PBDE tayinine yonelik metotlann gelistirilmesi
ve gecerli kilnmas1 (WFD traceability) (Kimya)

v Mekanik Biiyiikliiklerin izlenebilir Dinamik
Olciimleri (Kuvvet)

v' Meteoroloji icin Metroloji - Atmosferde
Basing, Sicaklik,Nem ve Riizgar Hizi Olciimleri
(Akiskanlar Mekanigi)

2011 YILINDA DESTEKLENMESi iCIN KABUL EDILEN
EURAMET PROJESI

v" Kalibrasyon Laboratuvarlari icin Yiiksek
Dogrulukta Ornekleme Yontemleri (Gerilim)

Activities related to the realization of measurement
standards at primary level havethe highest priority
atTUBITAK UME in line with its institutional mission.
The level of research and development activities
increased at TUBITAK UME over the past year.

There were 7 projects aimed at establishing new
national measurement systems and standards, 2
projects to increase the capacity of national
measurement systems and standards, and
anotherresearch project havinga goal of
integration of national measurement system to
the international system.

Among the 54 externally supported projects which
were carried out in 2011, 19 of them were funded by
EU, 16 by TUBITAK, 2 by the State Planning
Organization (DPT), 12 were customer-supported and
5 were industrial services projects. Application for 74
projects were submitted in 2011.

TUBITAK FUNDED PROJECTS THAT WERE GRANTED
SUPPORT IN 2011

v" The Use of Novel Donor-Acceptor Type
Copolymers in Organic Solar Cell
Applications(Photonics & Electronic Sensors
Laboratory)

PROJECTS GRANTED BY EU IN THE FRAME OF EMRP
IN 2011

v' Metrology for Advanced Industrial Magnetics
(Magnetics)

v' High Temperature Metrology for Industrial
Metrology (Temperature)

v" Vacuum Metrology for Production Environments
(Pressure)

v' Traceable Measurements for Monitoring Critical
Pollutants Under the European Water
Framework Directive (WFD-2000/60/EC)
(Chemistry)

v' Traceable Dynamic Measurement of Mechanical
Quantities (Force)

v' Metrology for Pressure, Temperature, Humidity
and Airspeed in the Atmosphere (Fluid
Mechanics)

EURAMET PROJECT ACCEPTED IN 2011

v' Using Agilent 3458 Multimeter for Precision
Sampling in Calibration Latoratory (Voltage)

15




2011 YILINDA DESTEKLENMESI ICIN KABUL EDILEN
DIS DESTEKLI PROJELER

v

Cok Oranli Referans Akim Transformatoru
Tasarimi ve 50/60Hz Frekanslari icin Standart
Akim Yik Setlerinin Yapimi, (Gerilim)

IGDAS Sayac Kalibrasyon Unitesinin Revizyonu,
(Akiskanlar Mekanigi)

Darbe Gerilim Kaydedicisi Tasarimi ve Yapimi,
(Yuksek Gerilim),

Standart Direnc¢ Yapimi, (Empedans),

Yuksek Akim Testleri icin Standart/Referans
Cihaz Tasarimi (Gerilim),
Boryl-metilendimetiliminum Tuzlar ve
Diazatriborolidin-dianyon Tirevlerinin
Sentezleri, (Kimya),

Baskin TGF-b Sinyal iletim Yolag Regiilatorii ve
TGF-b Bagimli TUmor Baskilanmasinda Rol Alan
Yeni Bir RING E3 Ubikitin Ligaz Proteininin
Yapi-Fonksiyon iliskisi Acisindan incelenmesi,
(Kimya),

Rb iki-Foton Kararli Diyot Lazer Sistemi,
(Elektromanyetik),

Makedonya’da Metroloji Altyapisinin
Kurulmasina Teknik Destek (TUBITAK UME),

CONTRACT BASED PROJECT IN 2011

v' Design of a Reference Current Transformer
and Standard Current Burden Sets for
50/60Hz (Voltage),

v' Revision of IGDAS Gas Meter Calibration
Bench (Fluid Mechanics),

v Design and Construction of Impulse High
Voltage Digital Analyzing System (High Voltage)

v' Manufacturing of Standard Resistor (Impedance),

v' Design of a Standard/Reference Instrument for a
High Current Test Laboratory (Voltage),

v' The Synthesis of Boryl-methylendimethylium Salts
ve Diazatriboroldyn-dianion Derivatives
(Chemistry),

v’ Structure-Function Relationship of a New RING Finger
E3 Ubiquitin Ligase, a Dominant Regulator of TGF-b
Signaling Pathway and TGF-b-dependent Tumor
Suppression (Chemistry),

v' Development and Realization Two-photon Transition
Stabilized Diode Laser System (Electromagnetic)

v' Technical Support for establishment of Macedonian
Metrology Infrastructure (TUBITAK UME),

Yiiksek Gerilim Laboratuvan / High Voltage Laboratory
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ULUSAL OLCUM STANDARTLARI
NATIONAL MEASUREMENT STANDARDS

TUBITAK UME 2011 yilinda da; kalibrasyon, egitim ve
damsmanlik basta olmak uzere, yurtici ve yurtdisi
miisterilerinin taleplerini biyiik olcide karsilamistir.
Kurulu altyapist ve 70 degisik ol¢lim biiyiikliigiinde, 107
degisik birincil seviye standart ile 2011 yiinda 519
cesit olcum ve kalibrasyon hizmeti sunmustur.

2011 yili icinde TUBITAK UME laboratuvarlan tarafindan
ulusal 6l¢ciim standartlari veya standart olcum sistemleri
icin kullanilan 28 adet referans/cihaz/standart ve
malzeme Uretilmistir. Uretilen referans
cihaz/standart/malzemelerden bazilar asagida
belirtilmistir.

v" 3 Eksenli Helmholtz Bobini (1 adet),
v 1m Kiiclik A1 Ureticisi ve Yazilim (1 adet),

v" 10 Ohm Referans AC Akim Sontii (1 adet),

v/ 10 Ohm AC/DC Akim Sontii (1 adet),

v Elektronik Kompanzasyonlu Uc-Fazli izolasyon Akim
Transformatoru (10 adet),

DC Gii¢ Kaynagi (2 adet),

Cinko Oksit (1 adet),

Amorf Silisyum (1 adet),

10 Ohm Direnc Standardi (1 adet),

100 Ohm Direnc Standardi (3 adet),

10 kA /1V Referans Akim Gerilim Donusturiicu

(1 adet),

v Iki Katli Elektronik Kompanzasyonlu

AN N N R

izolasyon Akim Transformatorii (1 adet),

v' Zaman Dagitim Sistemi (1 adet),

v AC Gii¢ Olciim Standardi (DSWM) icin Tasarlanan 50
mA-10 A Araliginda Calisan "Akim Bolici”
(1 adet),

v Siyah Cisim Bakir Sabit Noktas1 (1 adet),

v" Kobalt Karbon (Co-C) Hiicresi (1 adet),

Ulke ihtiyaclart dogrultusunda TUBITAK UME’de kurulu
bulunan olciim sistem ve standartlarinda 1 adet
iyilestirme/gelistirme yapilmistir.

v 0-50 LPM aras Dry-call Referans Gaz Debi Olciim
Sistemi (Akiskanlar Grubu Laboratuvari).

2011 yiinda TUBITAK UME’deki birincil seviye standart
sayis1 107°dir.

TUBITAK UME continued to fulfill the demands of its
domestic and foreign customers for calibration, training
and consultancy services. In 2011, TUBITAK UME provided
519 types of measurement and calibration services with
its established infrastructure of 107 different primary
level standards that cover 70 different measurement
quantities.

In 2011, the laboratories of TUBITAK UME developed 28
new reference standards and materials for use as national
measurement standards or standard measurement
systems. Some of those are listed as follows:

v Triaxial Helmholtz Coil (1 tours),

v' 1 meter-small-angle producer and the soft ware
(1 tours),

v" 10 Ohm Reference AC Current Shunt (1 tours),

10 Ohm AC/DC Current Shunt (1 tours),

Electronically-Conpensated 3-phase Isolation

<K

Current Transformer(10 tours),

DC Power Supply(2 tours),

Zinc oxide (1 tours),

Amorphous silicon(1 tours),

10 Ohm Resistance Standard (1 tours),

100 Ohm Resistance Standard(3 tours),

10 kA / 1V Reference Current -Voltage Converter

NN N R

(1 tours),

v’ Bilayer Electronically Compensated Isolation
Current Transformer (1 tours),

v' Time Distribution SystemZaman Dagitim Sistemi (1
tours),

v' Current Divider working between 50 mA-10A for AC
Power Measurement Standard (DSWM) (1 tours),

v' Copper-point Blackbody (1 tours),

v' Cobalt-Carbon (Co-C) Cell (1 tours),

In line with Turkey’s needs, the following improvement
was made in measurement system and standards
available at TUBITAK UME:

v" 0 - 50 LPM Dry-call Reference Gas Flow Rate
Measurement System (Fluid Meachanics
Laboratory.

In 2011, the number of the primary level measurement
standards at TUBITAK UME was 107.
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2011 yiinda 6 adet ulusal laboratuvarlar arasi

karsilastirma yapilmistir.

v

AN NN

1000 pF ve 100 nF Karsilastirmas,

Akim Transformatoru Karsilastirmasi,
Glic ve Enerji Olciimleri Karsilastirmasi,
Yiiksek Akim Olciimleri Karsilastirmasi,
Bagil Nem Karsilastirmasi,

Kizilotesi tayfsal duyarlilik.

Kimya Yeterlilik Testleri kapsaminda 29 adet test

yapilmistir.

v

ANERNEENERN

ASUANEE NI NN

< S

AR NERNEEN

Gida Maddelerinde Aflatoksin Tayini (2 adet),
Ketcapta Benzoat ve Sorbat Tayini (2 adet),

Suda pH Tayini (2 adet),

icme Suyunda Anyon Tayini (2 adet),

Aycicek Yag Kinlma indisi, Peroksit Sayis1 ve iyot
Sayisi Tayini (2 adet),

Suda iletkenlik Tayini (2 adet),

Atk Suda Metal Tayini (2 adet),

Atk Suda KOI Tayini (2 adet),

Salcada Metal Tayini (2 adet),

Gida Maddelerinde Nem, Kiil, Yag, Protein ve Gluten
Tayini (2 adet),

icme Suyunda Metal Tayini (2 adet),

Balda HMF, Glikoz, Fruktoz ve Sakkaroz Tayini

(2 adet),

Suda Askida Kat1 Madde Tayini (2 adet),

Cekme ve Egme Yeterlilik Deneyi,

Aycicek Yaginda Yag Asitleri Kompozisyonu Tayini,

Domateste Klorlu Pestisit Tayini.

TUBITAK UME participated in 6 new international

comparisons in 2011. These international comparisons

are given below:

v
v
v

1000 pF and100 nF ,

Current Transformer ,

Power and Energy Measurements,High Current
Measurements,

Relative Humidity ,

Far-Infrared Spectral Response.

TUBITAK UME organized proficiency testing programs on

29 subjects listed below.

v
v

AR NN

<
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Determination of Aflatoxin in Food (2 tours)
Determination of Benzoate and Sorbate in Ketchup
(2 tours)

Determination of pH in Water (2 tours)
Determination of Anions in Drinking Water (2 tours)
Determination of Refractive Index, Peroxide Value
and lodine Number in Sunflower Seed Qil (2 tours)
Determination of Electrolytic Conductivity in Water

(2 tours)

Determination of Metals in Waste Water (2 tours)
Determination of COD in Waste Water (2 tours),
Determination of Metals in Tomato Paste (2 tours)
Determination of Moisture, Ash, Fat and Protein in

Wheat flour (2 tours)

Determination of Metals in Drinking Water (2 tours)
Determination of HMF, Glucose, Fructose and
Sucrose in Honey (2 tours)

Determination of Suspended Solids in Water

(2 tours)

Tensile and flexural proficiency test,
Determination of Fatty Acids Composition of
Sunflower Seed Oil,

Determination of Chlorinated Pesticides in Tomato.



ULUSLARARASI FAALIYETLER
INTERNATIONAL ACTIVITIES

TUBITAK UME, ulusal ve uluslararasi teknik komite
Uyelikleri kapsamindaki faaliyetlerini 2011 yilinda da
devam ettirmistir. 2011 yilinda teknik komitelere tyelik
say1sin1 77’si uluslararasi olmak Uzere 94’e ulastirmistir.

2011 yiinda yeni 7 adet uluslararas1 karsilastirmaya
katiim saglanmistir. Katilim saglanan uluslararasi
karsilastirmalar asagida verilmistir.
v BIPM CCEM.RF-K23.F Ku bandinda 12.4, 15 18 GHz
Frekanslarinda Anten Kazanci Karsilastirmas,
v" EURAMET Project 1159, Mikropipetlerin Hacim
Kalibrasyonu,
v" EURAMET Project 1110, Kutle Standartlarinin
Manyetik Ozelliklerinin Belirlenmesi,
v EURAMET P1061, Hava Sicakligi Kalibrasyonu
Karsilastirmas,
v EURAMET 1197, 0 MPa ile 50 MPa Hidrolik Bagil
Basinc Araliginda ikili Karsilastirma,
v' EURAMET 1170, 950 hPa ile 0 hPa Pnomatik Negatif
Bagil Basing Araliginda Karsilastirma,
v' EURAMET.EM-S-32, 1Tohm - 100 Tohm Cok Yiiksek
Degerli Direng Karsilastirmasi.

2011 y1li sonu itibari ile TUBITAK UME’nin BIPM’in
veri tabaninda yer alan Kalibrasyon ve Olciim
Yetenekleri (CMC-Calibration and Measurement
Capabilities) tablolarinda 448 cesit hizmeti yer
almaktadir. Bu hizmetler icin verilen sertifikalar
uluslararasi Karsilikli Taninma Diizenlemesini (MRA-
Mutual Recognition Arrangement) imzalayan
kuruluslar tarafindan kabul gérmektedir. TUBITAK
UME’nin BIPM veri tabaninda Kimyasal Olciim
alaninda 8 adet verisi yer almaktadir.

In 2011, while TUBITAK UME continued to be active in
national and international technical committees, it
increased the number of memberships in technical
committees to 94, 77 of which were international. In
2011, TUBITAK UME participated to 7 new international
comparisons which are given as follows:

v' BIPM Key Comparison CCEM.RF-K23.F On-axis
Gain in Ku Band at 12.4, 15 and 18 GHz,

v' EURAMET Project 1159, Volume calibration of
micropipettes,

v' EURAMET Project 1110, Determination of magnetic
properties of mass standards,

v' EURAMET P1061, Comparison of Air Temperature
Calibrations ,

v' EURAMET 1197, Supplementary Bilateral
Comparison of Hydraulic Gauge Pressure
Standards From 0 MPa to 50 MPa,

v' EURAMET 1170, Comparison in the Negative
Gauge Pressure Range From -950 to O hPa,

v' EURAMET.EM-532 Comparison of Resistance
Standards at 1 TW and 100 TW

As of the end of 2011, TUBITAK UME had 448 entries
on the BIPM Calibration and Measurement Capabilities
(CMC) database. Calibration certificates that are given
within the scope of the capabilities declared on the
CMC database are accepted by all parties to the CIPM
Mutual Recognition Arrangement.Being the first in
chemistry field, 8 new CMC entries were approved.

BIPM Veri Tabaminda TUBITAK UME
Kalibrasyon ve Olclm Kabiliyeti (CMC) Verileri
Number of Calibration and Measurement Capabilites (CMC)
Entries of TUBITAK UME on the BIPM Database
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7-8 Subat tarihinde Birlesmis Milletler ve islam Kalkinma
Bankas1’mn organize ettigi, TUBITAK’in sponsor oldugu
ve Mayis 2011’de gercekleyen “En Az Gelismis Ulkeler
Konferans1” éncesi “En Az Gelismis Ulkeler icin Bilim,
Teknoloji ve Yenilik Calistay1”na katiim saglanmistir.

8 Subat’da Etiyopya Bilim ve Teknoloji Bakam TUBITAK
UME’yi ziyaret ederek laboratuvarlar hakkinda bilgi
almistir.

f

8 Subat 2011, TUBITAK UME / February 8, 2011, TUBITAK UME

1-4 Mart tarihlerinde Moldova Standartlar ve Metroloji
Enstitusu’nden bir heyet Enstitimiziziyaret etmis ve
ileriye yonelik olasi isbirlikleri hakkinda goriismelerde
bulunulmustur.

Turkmenistan Devlet Etalon Merkezi’nin kurulmasi
amaciyla acilan danismanlik ihalesine teklif
sunulmustur. ihale kapsaminda Tiirkmenistan’dan
alinan davet iizerine TUBITAK UME’den bir heyet 16-20
Mart tarihlerinde Turkmenistan’a giderek ilgili Bakanlik
ve ihale komisyonu ile gorusmeler yapmistir.

7-8 Nisan tarihlerinde Euramet TC-TF toplantisi
TUBITAK UME’nin ev sahipliginde yapilmistir.

On February 2011, TUBITAK UME participated in the
preliminary meeting of "The Least Developed
Countries Congress” which was organized by United
Nation and Islam Investment Bank on May 2011.

On February 8, Ethiopia’s Minister of Science and
Technology visited TUBITAK UME and had
beeninformed about the laboratories.

Our institute was visited by delegation of Moldavian
Standardization and Metrology Institute from 1st to
4th March. Possibilities for future cooperation were
discussed during the visit.

A Proposal for establishment of Turkmenistan National
Etalon Center was offered to Turkmenistan. For this
purpose, a delegation from TUBITAK UME had been
invited for negotiation with related ministry of
Turkmenistan and tender committee to Turkmenistan
with on March 20, 2011.

Annual meeting of EURAMET T Committee of Time and
Frequency (TC-TF) was hosted by TUBITAK UME on
April 7-8.

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME
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Kore Standartlar ve Bilim Arastirma Enstitisii (KRISS)
Yasam Kalitesi icin Metroloji Boliimii ile TUBITAK UME
arasinda 7-8 Nisan, 23 Mayis ve 16 Aralik tarihlerinde
olmak iizere isbirligi toplantilan gerceklestirilmistir.
TUBITAK UME’yi ziyaret eden KRISS yetkililerine,
Elektromanyetik Grubu’ndaki lazer ve uzunluk
olciimlerinde kullamlan Koster interferometresi
hakkinda bilgi verilmis ve ileriye donuk calisma
konular Uzerinde gorismeler yapilmistir.

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

2-3 Haziran tarihlerinde Fas’ta duzenlenen Mediterranean
Innovation and Research Coordination Action (MIRA)
Projesi kapsaminda, Akdeniz lilkeleri arasinda kalite,
uygunluk degerlendirmesi, standardizasyon, yasal ve
bilimsel 6l¢iimbilim alanlarinda isbirligi agimin
olusturulmasi icin diizenlenen Metroloji Laboratuvarlan
Calistayr’na katilim saglanmistir. Calistayda TUBITAK UME
tanitimi ve Laboratuvarlararasi Karsilastirmalarla ilgili
bilgilendirici sunumlar yapilrmstir.

22 Haziran tarihinde, Birlesik Arap Emirlikleri
Standardizasyon ve Metroloji Kurumu (ESMA)’nun
Uygunluk Degerlendirme Miidiirii ve Uluslararas iliskiler
Damsman TUBITAK UME’yi ziyaret etmisler ve ziyaret
siiresince TUBITAK UME ve Korfez Ulkeleri ile ilgili
olarak ileriye doniik isbirlikleri kapsaminda
gorismelerde bulunulmustur.

22 Haziran 2011. TUBITAK UME / June 7-8. 2011. TUBITAK UME

27 Haziran - 3 Temmuz tarihleri arasinda, Moldova
Kalite Altyapisinin Gelistirilmesi amaciyla TUBITAK
UME’nin destegi ile TURKAK’1n yiiriittiigii proje
kapsaminda Moldova Akreditasyon Kurumu’nun (CAECP)
Miidiir ve 5 temsilcisinden olusan heyet TUBITAK
UME’yi ziyaret etmistir.

Meetings with representatives of metrology department
for Quality of Life of Korean Institute of Science and
Standards (KRISS) and TUB/TAK UME were held on
7th and 8th April, 23rd of May and 16th of December.
Topicsfor possible cooperation were discussed during
the meetings. Késter interferometer designed and
constructed at TUB/TAK UME was presented to KRISS
delegation and future cooperation was discussed.

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

TUBITAK UME participated in the workshop,which was
organized by Mediterranean Innovation and Research
Coordination Action (MIRA) Project, on increasing
communication network for legal and scientific
metrology, standardization, conformity assessment
among the Mediterranean Countries on June 2-3.
TUBITAK UME’s participants gave a speech about
interlaboratory comparison and TUBITAK UME services.

Conformity Assessment Director and the International
Relations Consultant of Standardization and Metrology
Institute of the United Arab Emirates (ESMA) visited
TUBITAK UME on June 22. Within this visit negotiations
were made for possible collaborations with Gulf
Countries.

ok
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22 Haziran 2011, TUBITAK UME / June 7-8. 2011, TUBITAK UME

As part of the “Development of Moldavian Quality
Infrastructure” project lead by TURKAK in cooperation
with TUBITAK UME, delegation of Moldavian
Accreditation Council (CAECP) visited TUBITAK UME.
Delegation comprised the director of Council and 5
experts.
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16 Haziran’da italya Ulusal Metroloji Enstitiisii INRIM,
15 Agustos’ta Korfez Ulkeleri Biriliginin (GCC)
Standardizasyon Ofisi (GSO), 20 Eylil’de Moldova
Standartlar ve Metroloji Enstitisu ile isbirliklerini
artirmak amaciyla hazirlanan Karsilikli Anlayis Belgesi
(MoU) imzalanmistir.

Yunanistan Metroloji Enstitusu (EIM) ile de metroloji
konusunda isbirliklerini artirmak icin Karsilikli Anlay1s
Belgesi (MoU) hazirlanmis ve Disisleri Bakanligi’na
iletilmesi icin TUBITAK Baskanligi’na génderilmistir.

27 Haziran tarihinde Umman Standartlar Kurum
Baskan1 TUBITAK UME’yi ziyaret ederek laboratuvarlar
hakkinda bilgi almistir.

22 Haziran 2011, TUBITAK UME / June 7-8, 2011, TUBITAK UME

3-5 Ekim tarihlerinde Misir’da faaliyet gosteren SOTIC
Group temsilcisi TUBITAK UME’den alinacak hizmetler
ve olas isbirlikleri icin TUBITAK UME’yi ziyaret
etmistir.

13-14 Ekim tarihinde, Avrupa Ulusal Metroloji
Enstitiileri Birligi’nin Elektrik ve Manyetizma Teknik
Komitesi (EURAMET TC EM) Toplantis1 TUBITAK UME ev
sahipliginde Istanbul’da gerceklestirilmistir.
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13-14 Ekim 2011, TUBITAK UME / October13-14, 2011, TUBITAK UME

27 Ekim’de Moldova Akreditasyon Kurumu (CAECP) ve
Moldova Parlamentosu Yetkilileri, TUBITAK UME
calismalan hakkinda bilgi almak Uzere Enstitumiizu
ziyaret etmislerdir.

TUBITAK UME signed three Memorandum of
Understandings (MoU) with Italian National Metrology
Institute (INRIM), Gulf Standards Organization (GSO) of
Gulf CooperationCouncil(GCC) and Moldovia Standards
and Metrology Institutes, respectively on June 16,
August 15, September 20.

A Memorandum of Understanding was signed between
TUBITAK UME and the National Metrology Institute of
Greece and sent to TUBITAK Presidency to be forwarded
to the Ministry of Foreign Affairs.

President of Oman Standardization Organisation visited
TUBITAK UME on 27th of June. He was informed about
institutional capacities during the visit.

22 Haziran 2011, TUBITAK UME / June -, 2011, TUBITAK UME ]
On October 3-5, a representative of SOTIC Group from
Egypt visited TUBITAK UME to discuss the cooperation
with TUBITAK UME and its services demanded from
Egypt companies.

On October 13-14, meeting of European Association of
National Metrology Institutes’ Technical Committee for
Electricity and Magnetism ( EURAMET TC EM) was hosted
by TUBITAK UME in Istanbul.

13-14 Ekim 2011, TUBITAK UME / October13-14, 2011, TUBITAK UME

Delegation comprising management of Moldavian
Accreditation Council (CAECP) and representatives of
Moldavian Parliament visited TUBITAK UME to get
information about institutional infrastructure and
capacities. Visit took place on 27t" of October.
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3 Kasim tarihinde Tayvan Ekonomik Arastirma Enstitust
(TIER)’den bir heyetTUBITAK UME calismalar1 hakkinda
bilgi almak Uzere Enstitimuzu ziyaret etmistir.

| I 1l
3 Kasim 2011, TUBITAK UME / November 3, 2011, TUBITAK UME
4 Kasim tarihinde Tiirkmenistan Heyeti, TUBITAK UME
calismalan hakkinda bilgi almak Uzere Enstitumiizu
ziyaret etmistir.

k X
18-21 Aralik 2011, TUBITAK UME / December 18-21, 2011, TUBITAK UME
18-21 Aralik tarihlerinde Kosova Sanayi ve Ticaret
Bakanligi’ndan bir heyet olasi isbirlikleri icin
Enstitumuzu ziyaret etmistir.

Arnavutluk, Bosna Hersek, Bulgaristan, Cezayir,
Danimarka, Dubai, Endonezya, Giircistan, Irak, iran,
Karadag, Kuveyt, Makedonya, Misir, Moldova,
Romanya, Sirbistan, Slovenya, Sudan, Suriye, Suudi
Arabistan, Tunus, Tirkmenistan, Umman, Urdiin,
Yunanistan, Zambiya’ya hizmet vermek amaciyla
teklifler sunulmustur.

Kuveyt Bayindirlik Bakanliginin Kalibrasyon Merkezi
kurmak icin actig1 ihaleye génderilen TUBITAK UME ve AL-
ARFAJ firmasinin ortak sundugu teklif ihale degerlendirme
komisyonu tarafindan degerlendirilmis ve komisyonun
sorgulan icin gerekli cevaplar hazirlanarak gonderilmistir.

Makedonya Metroloji Enstitiisii (BOM) icin teklif edilen
ve TiKA {izerinden BOM’a temini 6nerilen Zaman Dagitim
Sistemi icin TIKA’dan onay alinmmstir. Zaman Dagitim
Sistemi Uretilmis ve gonderilmesi icin islemler
tamamlanmistir.

77 Uluslararas1 Teknik Komite’de tlkemizi metroloji
konusunda temsil eden TUBITAK UME’nin uzman
personeli, 2011 yiinda da komitelere aktif katiim
saglamistir.

On November 3, a delegation from Taiwan Institute of
Economical Research (TIER) visited TUBITAK UME to
take a brief about TUBITAK UME and its services.

3 Kasim 2011, TUBITAK UME / November 3, 2011, TUBITAK UME

On November 4, the Delegation of Turkmenistan visited
TUBITAK UME to get informed about our activities.

1R
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18-21 Aralik 2011, TUBITAK UME / December 18-21, 2011

, TUBITAK UME

Delegation from Ministry of Industry and Trade of Kosovo
visited TUBITAK UME on from 18th to 21st of December.
Purpose of the visit was to discuss possibilities for
cooperation.

Proposals for TUBITAK's services were offered to
countries Albania, Bosnia Herzegovina, Algeria, Denmark,
Dubai, Indonesia, Georgia, Iraq, Iran, Mountinegro,
Kuwait, Macedonia, Egypt, Moldova, Romania, Serbia,
Slovenia, Sudan, Syria, Saudia Arabia, Tunusia,
Turkmenistan, Oman, Jordan, Greece and Zambia.

The joint offer of TUBITAK UME and ALARFAJ to the
bid opened by Kuwait’s Ministry of Public Works and
Settlement for Establishment of Central Goverment
Testing Laboratory was evaluated by the committee
of bid evaluation and the required answers to the
committee’s query was sent.

Proposal for the delivery of Time Distribution System
developed and constructed at TUBITAK UME was
submitted to Macedonian Bureau of Metrology (BoM).
Proposal was found to be eligible for fundingby Turkish
Cooperation and Coordination Agency (TiKA). Time
Distribution System was designed and was successfully
completed. System was prepared for transportation to
BoM.

TUBITAK UME, which represents Turkey in 77
international technical committees at the metrology
world with its experts, participated the technical
committee meetings actively in 2011.
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BILGI VE TEKNOLOJi TRANSFERLERI
KNOWLEDGE AND TECHNOLOGY TRANSFER

14-15 Aralik 2011, iSO 10. Sanayi Kongresi ve inovasyon Sergisi /
14-15 December, 2011, 10th Industry Congress and Innovation Exhibition

TUBITAK UME, 2006 yilinda yasadigi statii degisikligi
sonucunda mevcut altyapisi ile Tirkiye’nin onde gelen
sanayici ve Kamu Kurumlar ile yeni proje fikirlerinin
hayata gecirilmesi amaciyla 2011 yilinda 49 adet is
gelistirme toplantisi gerceklestirmistir. Ayrica
altyapisinin tamtimi amaciyla degisik fuar ve
konferanslara da katiim saglamstir.

Egitim Hizmetleri

2011 yiinda yurtici ve yurtdisi talepler dogrultusunda
196 kisiye, 90 adet egitim verilmistir.

7-11 Subat tarihleri arasinda Suriye’de faaliyet
gosteren ITRC laboratuvarinin bir grup personeline
Kiitle ve Turetilmis Buyiklikler konusunda, 18-22 Nisan
tarihlerinde National Standards Calibration Laboratory
(NSCL) personeline sicaklik metroloji konusunda egitim
verilmistir.

14-25 Mart tarihlerinde Suudi Arabistan Kralligi Temel
Metroloji Kurulusu (SASO) personeline Kuvvet
Metrolojisi konusunda, 6-17 Haziran 2011 tarihlerinde
kiitle ve turetilmis biyuklikler konusunda, 12-23 Eyliil
tarihlerinde elektriksel cihazlarin kalibrasyonlarina
yonelik egitimler verilmistir.

20 Haziran - 8 Temmuz tarihlerinde Kérfez Ulkeleri
Birliginin (GCC) Standardizasyon Ofisi (GSO) tarafindan
koordine edilen calisma kapsaminda 12 kisilik bir
ekibe, Genel Metroloji, Boyutsal, Elektriksel, Sicaklik
ve Kiitle Metrolojisi konularinda egitimler verilmistir.

Danismanlik Hizmetleri

2011 yiinda 85 adet TURKAK icin Teknik Uzmanlik
destegi kapsaminda ve 10 adet 6zel 6l¢lim gerektiren
yerinde problem ¢6ziimu kapsaminda danismanlik
hizmeti sunulmustur.

TUBITAK UME reoriented itself towards R&D as a result of
a change in its status in 2006, and has since then taken
part in a growing number of research activities. 49
business development meetings were organized in 2011
with the participation of the leading industry and public
institutions of Turkey for the purpose of building
partnerships and generating new research projects.

Training Services

In response to requests from national and international
customers, a total of 90 training sessions were conducted
with the participation of 196 trainees.

Between 7-11 February researchers from ITRC Laboratory
in Syria were trained on the subject of Mass and Derived
Quantities. Moreover, researchers from Syria’s National
Standards Calibration Laboratory weregiven training on
Temperature Metrology between 18-22 April.

Staff of Saudi Standards, Metrology and Quality
Organization (SASO) was trained on force metrology from
14th to 25th of March. In addition, TUBITAK UME
provided training on metrology for mass and derived
quantities, and calibration of electrical devices on 6-17
June and 12-23 September 2011 respectively.

The trainings on dimensional, electricity,

temperature and mass metrology were given to 12
GSO participants between June 20 and July 8.

ConsultancyServices

With the aim of solving problems related to
measurement and metrology in the industrial sector, 10
instances of consultancy services were provided. In
addition, TUBITAK UME provided 85 experts to act as
technical experts and assessors in accreditation
assessments carried out by TURKAK.

14-15 Aralik 2011, iSO 10. Sanayi Kongresi ve inovasyon Sergisi /
14-15 December, 2011, 10th Industry Congress and Innovation Exhibition
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Katilim Saglanan ve Diizenlenen Etkinlikler

2-3 Subat tarihinde TURKAK’1n organize ettigi kiitle ve
hacim, basing kalibrasyon laboratuvar denetcileri bilgi
paylasimi toplantist TUBITAK UME’de gerceklestirilmistir.

EURAMET Zaman ve Frekans Teknik Komitesi Toplantisi
7-8 Nisan tarihlerinde TUBITAK UME’de
gerceklestirilmistir. Zaman ve frekans metrolojisi
alaninda stratejilerin oturumlarla ortaya konuldugu
toplantida, zaman ve frekans kalibrasyonlariyla birlikte
zaman ve frekans kapsaminda Avrupa Metroloji
Arastirma Programi (EMRP) kapsaminda yiiritilen
projeler tartisiltrmstir.

Q-

7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

10-13 Mayis 2011 tarihlerinde diizenlenen IDEF’2011
Savunma Sanayi Fuari’na TUBITAK Enstitiileri ile birlikte
katiim saglanmistir. Fuarda, zaman bilgisi kullanimina
ihtiyac duyan Telekomiinikasyon Sistemleri, Bankacilik
Sektoru ve Televizyon Kanallan gibi sektorler icin
gelistirilen TUBITAK UME yapimi yeni zaman dagitim
sistemi ilk defa tamtilmistir. Bu sistem disinda yine
endustrinin ihtiyaclan dogrultusunda son yillarda
TUBITAK UME tarafindan gelistirilmis hiz radar
kalibratorii, lazer ile mesafe olcer, tasinabilir He-Ne
Lazer kaynag ve yiiksek gerilim béliicii cihazlan da
fuarda sergilenmistir.

10-13 Mayis 2011, IDEF'11 / May 10-13, 2011, IDEF’11

Conferences and Trade Fairs

A meeting organized by TURKAK for information sharing
among auditors of Mass, Volume and Pressure
Laboratories was held at TUBITAK UME on February 2-3.

Annual meeting of EURAMET Technical Committee for
Time of Frequency (TC TF) was hosted by TUBITAK
UME on 7-8 April 2011. Agenda of the meeting
included various subjects as strategies, calibration and
measurement capabilities in the field of time and
frequency and joint research under European
Metrology Research Programme (EMRP).
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7-8 Nisan 2011, TUBITAK UME / April 7-8, 2011, TUBITAK UME

TUBITAK UME participated to10th International
Defense Industry Fair (IDEF’11) within the TUBITAK
exhibition boothon May 10-13, 2011. On IDEF’11,
TUBITAK UME showed the time distribution system
which was designed for communication systems,
financial sectors, and television broadcasting. TUBITAK
UME also showed speed radar calibration system, laser
length measurement system, movable He-Ne Laser and
high voltage divider which were designed for
industrial requirements.

10-13 Mayis 2011, IDEF'11 / May 10-13, 2011, IDEF’11
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20 Mays Diinya Metroloji Giinii’nde “Uluslararasi Olciim
Birligi’nin 136. Yii” kutlamalar nedeniyle etkinlikler
duzenlenmistir. Bu etkinlikler kapsaminda,
TUBITAK Bagskan Yardimcisi Prof.Dr. Omer
ANLAGAN “Metroloji” lizerine bir konusma
yapmis ve Unlii Tiirk Kimyacisi Prof. Dr. Ayhan
ULUBELEN’in “Bitki Kimyas1 Arastirmalar1 ve
Kimyasal Metroloji” lizerine semineri yer
almistir.

Yurt genelindeki tiniversite dgrencileri arasinda
diizenlenen “Hayatin icinde Olciim” konulu
Fotograf Yarismasi’nda, TUBITAK Gebze
Yerleskesi’nde diizenlenen Masa Tenisi Turnuvasi
ve 1530 m Yerleske Kosusu’nda dereceye girenlerin
odiillerinin de verildigi etkinlikte, 140 ziyaretciye Kimya
Grubu Laboratuvarlan gezdirilmistir.

20 Mayis Diinya Metroloji Giinii/ May 20, World Metrology Day

4-5 Ekim 2011 tarihinde, Kimya Grubu Laboratuvarlar
tarafindan "Preparation of Reference Materials" konulu
calistay dizenlenmistir.

11 Ekim tarihinde diizenlenen Otomotiv Sanayii Dernegi
(OSD) Otomotiv Ar-Ge Merkezleri Bilgi Gunu ve Yerleske
Enstitiileri Ziyareti kapsaminda, katiimcilara sunulmak
tizere TUBITAK UME’nin otomotiv sektdriine sundugu
hizmetleri gosteren bir kitapcik hazirlanarak katilimcilara
sunulmus ve katiimcilara ilgili laboratuvarlar
gezdirilmistir.

27-30 Ekim tarihlerinde “Kalite'11, 5. Kontrol, Metroloji,
Test Ekipmanlan ve Endustriyel Yaziim Fuari”’na
Destekleyen Kurulus olarak katiim saglanmistir.

27-30 Ekim 2011, Kalite'11 / October 27-30 2011, Quality’11

‘ /)
Prof. Dr. Ayhan ULUBELEN

20 May, World Metrology Day was celebrated at TUBITAK
UME with a variety of activities. Prof. Dr. Omer
ANLAGAN, vice president of TUBITAK,

has given a speech on metrology and

Prof. Dr. Ayhan ULUBELEN, renowned

Turkish chemist, delivered a lecture

entitled “Research on Plant Chemistry

and Chemical Metrology”.

A photography contest with the theme of
“Measurement in Life” was held among
university students in Turkey. A table
tennis tournament and 1530 m running
contest were also held on the TUBITAK
Gebze Campus. Winners of these contest received their
prizes on World Metrology Day. In addition, 140 visitors
visited Chemistry Group Laboratories.

20 Mayis Diinya Metroloji Giinii/ May 20, World Metrology Day

A workshop on “Preparation of Reference Materials”
was organized by Chemistry Laboratories on October
4-5, 2011.

Information Day of Automotive R&D Centers under
Society of Automotive Industry (OSD) and visit of
TUBITAK institutes in the Gebze Campus was held on
11th of October. Brochure presenting UME services
related withthe automotive industry was prepared
and distributed to participants of the event. In
addition, participants visited various UME
laboratories.

On October 27-30, 2011, TUBITAK UME participated to

the Quality’11, 5" Control, Metrology, Test Equipment
and Industrial Software fair as a featured company.

27-30 Ekim 2011, Kalite'11 / October 27-30 2011, Quality’11
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14-16 Haziran tarihlerinde Sicaklik ve Empedans olclimleri
konusunda, 23-25 Kasim tarihlerinde Gerilim, Kiitle,
Boyutsal ve Basinc konularinda Tirk Silahli Kuvvetleri ile
ortak bir platform olusturarak karsiikli bilgi alis verisinde
bulunmak Uizere calistay diizenlenmistir.

24-25 Kasim tarihlerinde Kimyasal Olciimlerde Kalitenin
Onemi ve Kalitenin Saglanmasi: Kimyasal Metroloji
Egitimi (TrainMIC) TUBITAK UME’de gerceklestirilmistir.

24-25 Kasim2011, TUBITAK UME / November24-25, 2011, TUBITAK UME

9-10 Aralik tarihlerinde AB destekli Tirkiye Kalite
Altyapisin1 Gelistirme Projesi (TKAG) kapsaminda,
tlkemizdeki kalite oyunculan ile birlikte diizenlenen
calistaya genis bir katiim saglanmistir.

14-15 Aralik tarihlerinde 1SO 10. Sanayi Kongresi ve
INOVASYON Sergisine stand acarak katiim saglanmistir.

Kamu kurumlar ile cesitli firmalarin TUBITAK UME’yi
ziyaret istekleri kabul edilerek Ensitiimiiziin tanitimi ve
bilgi paylasiminda bulunulmustur.

ilkogretim ve lise seviyesindeki 6grencilerin TUBITAK
UME’yi ziyaret istekleri kabul edilerek metroloji
farkindaliginin artirilmasina katki saglanmistir.

2011 yilinda, TSK Kara, Deniz ve Hava Akademileri’nden
175 kisilik 6grenci grubu TUBITAK Gebze Yerleskesini
ziyaretleri etmislerdir. Ayrica TUBITAK UME hakkinda
brifing verilerek laboratuvarlan ziyaret etmeleri
saglanmistir.

2011 yili icerisinde Tirkiye’nin onde gelen bilim insanlan
ve yurtdisindan bir 6gretim Uyesi Enstitiimiizde seminerler
vermislerdir.

e 7 Nisan’da Prof. Dr. Namik Kemal ARAS, “Niikleer
Gucun Gelisimi”,

« 5 Temmuz’da Mugla Universitesi'nden Dr. Ozlem
USLUER "Organic Materials for OLED'S and OPVs",

e 6 Haziran’da Avusturya-Linz, Organic Solar Cells
Enstitusu’nden Doc.Dr.Daniel EGBE (Johannes
Kepler University) “OLED Applications of
Conjugated Polymers”.

The workshops on temperature and impedance
measurements (on June 14-16) and the workshops on
voltage, mass, dimension and pressure measurements
(on November 23-25) were held and a common view has
shared between TUBITAK UME and the staff of Turkish
ArmedForces.

On November 24-25, training entitled “Importance of
Quality in Chemical Measurements and Quality
Assurance: Training in Metrology in Chemistry
(TrainMIC)” was held at TUBITAK UME.

BN

24-25 Kasim2011, TUBITAK UME / November24-25, 2011, TUBITAK UME

Within the scope of the project entitled Improvement of
Quality Infrastructure in Turkey (TKAG), which is
supported by EU, a workshop was organized among the
quality players in Turkey. TUBITAK UME attended this
workshop with its qualified high level staff

TUBITAK UME participated to the 10th Industrial Congress
and opened a booth at “INNOVATION” exhibition on 14th
and 15th of December.

On the requests of various customers from public and
private sector, TUBITAK UME was visited by many of
them during the year. Institutional capacity was
presented to customers during visits and explanatory
information on various subjects was provided.

In order to increase the metrology awareness, the
visiting demands of all type of school wereaccepted
and TUBITAK UME's laboratories were visited.

175 visitors from Turkish ArmedForces visited to
TUBITAK UME's laboratories in 2011. A briefing about
TUBTAK UME's activities was given to the visitors.

In 2011,several outstanding scienctists gave seminars
at TUBITAK UME.

e Prof. Dr. Namik Kemal ARAS, “Development of
Nuclear Power”, April 7.

Dr. Ozlem USLUER from Muéla University, “Organic
Materials for OLEDs and OPVs”, July 5.

e Assoc. Prof. Dr. Daniel EGBE from Linz Institute of
Organic Solar Cells, Johannes Kepler University,
Austria, “OLED Applications of Conjugated Polymers”.
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KALITE YONETIM SISTEMI VE AKREDITASYON
QUALITY MANAGEMENT SYSTEM AND

ACCREDITATION

2011 yiinda TUBITAK UME miisterilerine 532 adet
kalibrasyon/deney cesidi ile hizmet sunmustur. Bu
hizmetlerden 314 adedi akreditasyon kapsaminda yer
almaktadir.

2011 yiinda TUBITAK UME kalibrasyon ve deney
hizmetleri kapsaminda akreditasyon gozetim
denetiminden gecmistir. Denetim sonucunda

TURKAK tarafindan akreditasyonun siirdiiriilmesine ve
akiskanlar mekanigi alaninda kalibrasyon hizmetlerinin de
kapsama alinmasina karar verilmistir. Béylece TUBITAK
UME’nin verdigi hizmetler, %59 oraninda akreditasyon
kapsamina alinmistir.

TUBITAK UME offered 532 different type calibration and
testing services in 2011. 314 of them were within the
accreditation scope.

TUBITAK UME passed successfully surveillance
accreditation assessment in 2011. As a result
accreditation of the institute was confirmed. In
addition, accreditation scope was extended by
calibration services in the field of fluid mechanics.
Currently 59% percent of TUBITAK UME’s calibration and
testing services are covered by accreditation scope.

B Kalibrasyon/Deney Cesidi
Numbercf Calibration/Test Servicas
O Akrzadite Kalizrasyon/Denay Cesidi
Number of Accredited Calibration/Test Services
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HIZMETLERIMIZ
SERVICES

1986-2006 yillar1 arasinda kalibrasyon merkezi olarak
bilinen ve anilan TUBITAK UME, 2006 yilina kadar
sahip oldugu imkanlar dahilinde Tiirk sanayisinin
ihtiyac duydugu deney ve kalibrasyon hizmetleri ile
ilgili farkli bir anlayisla hizmet vermeye devam
etmistir. Akredite laboratuvarlarin ortaya ¢ikmasi ve
sayisinin hizla artmasi ile 2009 yilinda oldugu gibi
2011 yiinda da Tiurkiye’deki akredite laboratuvarlar
tarafindan verilebilen bazi kalibrasyon ve deney
hizmetlerinden cekilmistir. Boylece hem akredite
laboratuvarlarin gelisimine destek olunmus, hem de
TUBITAK UME personelinin Ar-Ge projelerinde yer
alabilmesi icin imkan yaratilmistir.

TUBITAK UME’de uygulanan kalite yonetim sistemi
geregi siirekli iyilestirmeler yapilmaktadir. Bu
kapsamda da degerli paydaslarimizin bizlere yaptiklar
geri bildirimlerden istifade ile hizmetlerimize ait
dokumanlarda surekli olarak iyilestirme faaliyetleri
yapilmis ve yapilmaktadir.
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Since its establishment up to 2006, TUBITAK UME
acted primarily as a calibration center that focused on
providing the testing and calibration services required
by Turkish industry. Beginning in 2006 and continuing
through 2011, TUBITAK UME withdrew from some
calibration and testing services in view of the
emergence of a significant number of accredited
laboratories in Turkey that were capable of serving
industrial clients. The decision to narrow the list of
calibrations offered was aimed at supporting the
development of accredited laboratories as well as
reorienting TUBITAK UME’s highly trained staff
towards engagement in R&D activities.

The services that TUBITAK UME continues to offer are
subject to ongoing improvement efforts as a
requirement of the quality management system.
Feedback from customers and other stakeholders has
formed the basis of these improvement efforts.
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SAYILARLA 2011
2011 IN NUMBERS

Ar-Ge projesi sayisi 4
Number of R&D Projects 5
Katiim Saglanan ulusal ve uluslararas karsilastirma sayisi
Number of National and International Comparisons 42
Uretilen referans malzeme ve standart sayisi 2
Number of Reference Materials and Standards Produced 8
Olciilebilen degisik dlciim blyuikligu sayisi
Number of Different Measurable Quantities 70
Birincil seviye standartlarin sayisi
Number of Primary Level Standards 1 07
Kalibrasyon/Deney hizmet cesidi sayisi
Number of Types of Calibration/Test Services 5 1 9
Verilen Kalibrasyon/Deney hizmet sayisi
Number of Calibrations/ Test Services Provided 3 ° 427
Yeni uluslararasi isbirligi/ortak calisma sayisi
Number of New International Cooperation Arrangements 3
Verilen egitim sayisi
Number of Trainings Given 90
Danismanlik hizmeti sayisi
Number of Consultancy Services Given 9 5
Alinan egitim sayisi
Number of Trainings Received 5 2
Alinan danismanlik hizmet sayisi
Number of Consultancy Services Received 6
Uluslararasi/ulusal bilimsel yayin sayisi
Number of International/National Scientific Papers 9 3
Ulusal ve Uluslararast teknik komite iyeligi sayis
Number of National/International Technical Committee Memberships 94
Duzenlenen ulusal/uluslararasi konferans/calistay/sempozyum sayisi
Number of National/International Conference/Workshop/Symposia Organized 2

Calisan Sayisi 23 1

Number of Employees
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BASARI OYKULERI
SUCCESS STORIES

Dry-Cal Referans Sistemine Tam Skala Realization of Full Scale Traceability of
Izlenebilirlik Saglanmasi Dry-Cal Reference System
TUBITAK UME Akiskanlar Grubu Gaz debisi The Dry-Cal reference system of TUBITAK UME Gas

Laboratuvarinda 0-50 LPM araligi lgln kullamlan Dry Cal Flow Lab was once traceable to NIST with 0.2 %
(kuru pistonlu) isimli referans : 2 uncertainty. As a
sisteminin izlenebilirliligi result of the new
NIST lizerinden % 0,2 calibration method,
belirsizlikle saglanmaktaydi. developed in 2011,
2011 yili igerisinde yuritilen the Dry-Cal system is
calismalar neticesinde Dry- now traceable to
Cal UME ulusal standard Bell UME Bell Prover
Prover sistemine gelistirilen primary gas flow
kalibrasyon yontemi ile % standard with 0.16 %
0,16 belirsizlikle izlenebilir uncertainty. This
hale getirilmistir. Birden cok new calibration
standardin birlikte method is based on
kullamlarak Bell Prover’a the usage of
izlenebilirliginin saglandigi bu multiple reference
kalibrasyon yontemi systems at a time
Akiskanlar Laboratuvan and it was approved

akreditasyon denetimi during the
sirasinda da incelenmis ve accreditation of UME
kabul gormiistir Fluid Flow
laboratories.
IGDAS Dogalgaz Sayaclari Test Masasi Automation of IGDAS Natural Gas Meter
Otomasyonu Test Bench
Dogalgaz tilketiminin arttig1 ve yayginlastig1 Correct calibration of gas meters is becoming more
tlkemizde dogalgaz sayaclarinin dogru bir sekilde important as the natural gas consumption increases.
kalibrasyonlarinin yapilmasi 6nem kazanmistir. Bu For this reason the IGDAS has assigned UME Fluid
amacla IGDAS ve Akiskanlar ) Flow laboratories to

Grubu Laboratuvarimiz
arasinda dogalgaz sayaclar
test masasinin
modernizasyonu konusunda
bir proje gelistirilmistir. Bu
proje kapsaminda
71/318/AT ve 2004/22/AT
standartlarina uygun olarak
12 adet sayacin
kalibrasyon/testlerini es
zamanli ve otomatik
yapabilen bir sistem
iGDAS’1n hizmetine
sunulmustur.

modernize their gas
meter test bench.
Within this project a
fully automated test
bench, which can
perform calibration
and tests of 12
meters at a time
according to
standards 71/318/AT
and 2004/22/ AT,
was delivered to
service of IGDAS.
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Diverter Optik Okuyucu Adaptasyonu

Akiskanlar Grubu Su Laboratuvarinda “debi”nin tammina
uygun olarak olctimlerin yapilabilmesi icin diverter
(yonlendirici) hareketlerinin herhangi bir zamanda (At) ve
herhangi bir konumdaki (AX) bilgisine hakim olabilmek icin
kutlesel sistemlere optocoupler switchler adapte edilmis
ve yuksek cozlinirlikteki sayicilar ile calismasi
saglanmistir. Bu sekilde diverter harekete basladigi anda
hizli okuyucular tetiklenerek aktive edilmesiyle zaman ve
test cihazindan alinan atim (pulse) bilgileri sayilarak,
bilgisayarin zamanlayicisi ile yapilan 6l¢cimlere gore cok
daha hassas olcimler ainmmstir. Sonuc olarak da diverter
zaman ve konumundan kaynaklanan belirsizlik, 107 s
lerden 10 s seviyelerine diistiriilmiistdir.

Micro-Particle Image Velocimetry (Mikro-PIV)

Mikro-PIV sistemi, Enstitiimiiz biinyesinde TUBITAK
BILGEM’in de
katkilanyla, asama
asama kurulmustur.
Halen farkli sistem
secenekleri icin

calismalar devam oD
etmektedir. Kurulum Cattiera
asamasinda, sistemin A= 6l2mm

performansin artiran
parametrelerin tespitine
yonelik calismalar
yapilmistir. Sistemin,
atimli Nd:yag lazerlere
gore daha ekonomik ve
portatif olan LED ve hizli
kameralara gore daha
ekonomik atimli kamera
ile kurulmasindaki
performans: test
edilmis, oldukca iyi
sonugclar alinmistir. Ayrica kameralarin binning ozellikleri
kullanilarak, dusuk hizli kameralar ile daha yiksek akis
hizlanmn 6lciilmesi de saglanmistir. Bu calisma ile ilgili
hakemli dergilerde ve konferanslarda yayinlar yapilmistir.

Sonik Nozul Sistemi

Sonik nozullar gaz debi olclimlerindeki Ustun
performansindan dolayi, 1970’li yillardan itibaren,
diinyada hem bilimsel arastirmalarda hem de endustride
degisik uygulamalarda kullamlmaktadir. Ulkemizde
simdiye kadar bu konuda arastirma yapilmayan ve
tiretilmeyen sonik nozullar ilk defa TUBITAK UME’de bir
referans sistem olarak tasarlanmis ve liretimine
baslanmistir. Calismalarin halen devam ettigi bu
calismada iiretilen sonik nozullarda +0.2% hata
degerlerine ulasilmistir. Calismalar sonucunda elde
edilecek ilk prototip sistem ile 0.016-120 m3/h araliginda
calisan bir sistem elde edilecektir.

Epi-flonrescent filker

Adaptation of Optical Switches to Diverters

To perform reliable water flow rate measurements at
UME water flow rate laboratory, the position
information of the diverter in time is very important.
For this reason optical switches were used together
with high resolution time counters to locate the
diverter position. With this system as soon as the
diverter starts to move, optic switches triggers the time
counters. Compared to the former system, the diverter
location uncertainty was reduced from 102 s to 10%s .

Micro Particle Image Velocimetry (Micro-PIV)

The Micro-PIV system of UME Fluid Flow group was
developed with the help of UEKAE and progress is still
ongoing to enhance
the system.
Presently,the
developed system is
based on LED which is
— portable and more
economical compared
to pulsed Nd-Yag laser
based systems.
Furthermore, the
binning feature of the
CCD cameras was used
to be able to measure
high fluid velocities
with low speed
cameras. The tests
performed showed
good performance of
the system and the
results were published
in peer reviewed journals and conferences.

Sonic Nozzle Bank

Sonic nozzles are widely applied in industry and
research since 1970 because of their superior
performance. In our country, up to now there is no
research on sonic nozzles and no manufacturing of
them. At UME, the first sonic nozzle bank system was
designed and its manufacturing was started. In this tudy
where the work is still ongoing, the manufatured
nozzles are having an error range of +0.2%. The final
sonic nozzle bank system would be covering the 0.016-
120 m’/h and would allow easy and automated
calibration/test of gas meters.




Mutlak Gravite 6lgijmlerinin Arazi
Sartlarinda Ilk Kez Ol¢ilimii

Kuvvet, kitle, tork, basin¢ ve ivme standartlarin
olusturulmasinda ve jeolojik olcumlerde gravite, g,
degerinin yiiksek dogruluk ile mutlak olarak ol¢iilmesi
onemlidir. Bu amacla TUBITAK UME’de Mutlak Gravite
Olciim Sistemi 2003 yilinda kullamima alinmistir.
TUBITAK 1001 destek programi cercevesindeki proje
kapsaminda ilk kez arazi sartlarinda Bursa ili civarinda
Uludag ve Yalova bolgelerindeki cesitli rakimlarda
mutlak gravite olcumleri gerceklestirilmistir. Arazi ve
ortam sartlarindan kolayca etkilenmesi nedeniyle,
sistemin kurulmasi ve calistirnlmasi icin cok teknik ve
hassas prosedurler izlenmis ve sistemin 2000 metre
rakimlarda basan ile calistinlmasi icin 5-6 kisilik ekip
tarafindan yogun caba harcanmistir. Olciim sisteminin
zaman zaman arizalanmasi, yogun kar, yagmur ve
riizgar gibi cevresel etkilere ragmen olusan arizalar
giderilerek olcumler {i¢ yil boyunca tekrarlanmis ve bu
konuda onemli tecrubeler kazamlmistir. Uluslararas
denkligi diinya capinda 19 iilkeden 25 gravimetre
cihazinin katildig1 karsilastirmada kanitlanan TUBITAK
UME gravimetresi ile benzer olcimlerin yurtdisinda
gerceklestirilmesi icin teklif de alinmistir.

On-Site Absolute Gravity Measurements
For the First Time

It is highly important to measure the gravity, g, that is
required for establishment and maintenance of force,
mass, torque, pressure and acceleration standards and
geological measurements. For this purpose, an
absolute gravity measurement system has been
established at TUBITAK UME. On-site absolute gravity
measurements have been performed for the first time
in the field at various altitudes of Bursa, Uludag and
Yalova regions within a scope of TUBITAK 1001
project. Since the system is very sensitive to
environmental conditions, very technical and precise
procedures have been kept and great effort has been
made with a team of 5 to 6 people in 2000 meter
altitudes. Although the system was failed from time
to time in snow, rain, wind and other environmental
effects, measurements have been conducted during a
three yearperiod with a gain of important
experiences. A request was taken in abroad for similar
measurements with TUBITAK UME gravimeter whose
international equivalence was demonstrated in a
comparison of 25 gravimeters from 19 counties around
the world.
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“Endustriyel Uygulamalar igin Vakum Taking Active Part in “Vacuum Metro’ogy

Metrolojisi” Projesinde Aktif Rol Alma for Production Environment” Project

Endiistride kullamlan vakum sartlarimin, toplam basing, It is essential to characterize vacuum conditions in
ortamdaki gaz bilesenleri, kismi basinclar ve zaman industry. In other words, to determine total pressures,
icerisinde degisen kismi ve toplam basinclar gibi gas mixtures and partial pressures changing in time, it
parametrelerin belirlenmesine, diger bir ifadeyle is vital to perform in situ calibrations of QMS and
tamamiyla karakterize edilmesine ihtiyac vardir. vacuum gauges in actual environmental conditions.
Quadrupole kiitle spektrometrelerinin (QMS) ve diger Partial pressure measurements to control processes
vakum lcerlerin gercek cevresel sartlardaki yerinde like etching, PVD, CVD must be reliable. Today the
kalibrasyonlar hayati 6nem tasimaktadir. Etching, PVD, national metrology institutes provide no traceability
CVD gibi siirecleri kontrol . for partial pressures.

etmek amaciyla kismi
basing olciimleri de son
derece glivenilir olmalidir.
Ulusal metroloji
enstitiilerinezdinde
glinimiizde kismi basing
olciimlerinin izlenebilirligi
yoktur.

Another aspect of industrial
vacuum metrology is leak and
material testing. Leak and
small outflow measurements
are very important in many
branches of industry (cold,
storage facilities, air
conditioning systems whose
leak rates have to meet the
requirements of e.g. DIN 8964
and EN 14091, containment
systems for toxic, radioactive
and environments polluting
substances). The most
sensitive and accurate method for leak tests is helium

Enduistriyel vakum
metrolojisinin bir diger
onemli konusu da kacak
testleri ve kullamlan
materyal testleridir. Kacak
oranlarinin DIN 8964 ve EN
14091 gibi standartlara uygunlugunun gerektirdigi soguk

depolama, hava sartlandirma sistemleri, toksik gas measurements through leak and it is not allowed
sistemler, radyoaktif ve cevreye zararli maddelerin to test leaks with refrigerants due to Montreal
kullamim gibi endiistrinin pek cok nemli alaninda kacak Protocol. The leaks usually occur under conditions
oranlan dlciimleri bilyiik onem tasir. Kacak testleri icin different from those used for calibration: different
en hassas ve dogru yontem s1zint1 yoluyla helyum gaz pressures, temperatures and temperature gradients,
dlclimuidiir. Montreol protokoliine gére s6z konusu gas species and mixtures or even liquid flows through
testler, sogutucular kullamlarak yapilamamaktadir. the leak instead of gas. Today the national metrology
Ancak kacaklar genelde farkli basinclar ve sicakliklar, institutes measure standard leaks for pure gases under
farkli gaz tiirleri ve karisimlar ve hatta gaz yerine svi laboratory conditions. However, there have been dirty
akislan gibi 6lciim anindaki and unstable process applications in industry. The aim

of this project is to close

sartlardan farkli durumlarda
these gaps

meydana gelir. Glinimuzde
ise ulusal metroloji
enstitiileri saf gazlan
kullanarak ancak laboratuvar
sartlarinda standart kacak
olciimleri yapabilmektedir.
Oysaki endustride uretim
stirecinde kirli ve kararli
olmayan uygulamalar soz
konusudur. Bu proje, soz
konusu aciklan kapatmak icin
olusturulmustur.

TUBITAKUME has undertaken
the four different tasks, as a
leader in one of them, in
two packages within three
main work packages. UME
will contribute themain
outputs such as development
of a new method, device
characterizations,
traceability and reliable
measurements, draft
international standards and
guidelines by working in collaboration with PTB,

Projedeki U¢ ana is paketi
icerisinde TUBITAK UME iki pakette birisinde lider dort

farkli gorevi tstlenmis ve PTB, INRIM, LNE gibi enstituler INRIM, LNE. Therefore, UME has taken an important
ile isbirligi icerisinde calisarak yeni yontem gelistirme, step towards increasing country’s prestige. As of
cihaz karakterizasyonlari, izlenebilirlik ve guvenilir January 2012, a new dynamic system has been
olciimler, taslak uluslararas standart ve rehber activated for these studies. The studies have been
dokiiman elde etme gibi etkin ¢iktilarda yer alacak, carried out on the system parallel with the EMRP
konusunda Ulke prestijini arttirma yolunda onemli bir studies.

adim atmistir. S6z konusu calismalar icin Ocak 2012 yii
itibariyle laboratuvarda yeni dinamik vakum sistemi
devreye alinmasi planlanmistir. EMRP projesine paralel
olarak uzerinde calismalara hizla devam edilmektedir.
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Basin¢ Alaninda Cok Kapsamh
Laboratuvarlararasi Karsilastirmalarin
Yiriitiilmesi

Akredite olan ve olmak isteyen deney ve kalibrasyon
laboratuvarlan icin, 1SO TS/EN 17025 standardi geregi,
laboratuvarlarin akredite olduklar ya da olacaklari
alanlardan belli zaman araliklarinda karsilastirmali
olcumlere dahil olmalar, yaptiklar olcimlerin
kalitesinin giivence altina alinmasi acisindan bir
zorunluluk olarak ortaya cikmaktadir.

Akreditasyonun her alanda oldugu gibi basing alaninda
da ivme kazanmasi sonucunda, laboratuvarlararasi
karsilastirmalara olan talep ciddi sekilde artis
gostermistir. Karsilastirmalara katilmak isteyen
laboratuvarlann taleplerin karsilanmasi amaciyla 2008-
2011 yillart arasinda “Cok Kapsamli Ulusal Basing
Karsilastirmas1” diizenlenmistir. Bu karsilastirma baz
yonleri dolayisiyla ilkleri temsil ettiginden 6nem arz
etmektedir. Karsilastirmanin daha hazirlik safhasinda
potansiyel katiimci laboratuvarlarin yer aldigi bir
paydaslar toplantisi diizenlenerek basincta hangi
alanlarda karsilastirma ihtiyacimin gerektigi bir anket
calismasiyla ortaya konulmustur. Sonrasinda hem
TURKAK’1n hem de TUBITAK UME’nin internet
sitelerinde yapilan duyurularda karsilastirmalar ilan
edilmistir. Ayn1 anda 7 farkli kapsamda karsilastirma
olcumlerinin yurutulmesi gerekmis ve bu amacla 34
katilimci laboratuvarin yer aldigi bir karsilastirma
takvimine gore karsilastirma ol¢cuimleri
gerceklestirilmistir. Karsilastirma sonucunda
yayinlanan final raporda her bir laboratuvar sadece
kendinin bildigi bir kod ile temsil edilmis ve bu sekilde
sonuclar ilan edilerek akreditasyon semsiyesinin altinda
yer alan laboratuvarlarin ve denetcilerin bilgilerine
sunulmustur.

Vasuum: Much more than “nothing” for industry

Carrying Out The Comprehensive
Interlaboratory Comparisons in
The Field of Pressure

Measurement underpins a wide range of socio-economic
activities, both domestic and international. The global
market needs accurate and reliable measurements so
that technical barriers to trade can be minimized. In all
sectors, the need for reliable measurement results that
can be compared across space and time has never been
greater. Reliable measurements depend critically on
competent staff, validated and tested methods,
comprehensive quality systems, and traceability to
appropriate measurement references. Recognition of
these requirements is underscored by the increasing
adoption of standards and measurement quality systems,
such as laboratory accreditation against EN ISO/IEC
17025.

The inter laboratory comparisons are quite important
tool for test and calibration laboratories to assuring the
quality of test and calibration results. The laboratories
allow the validation of measuring methods, assessing the
proficiency of individual laboratories, estimating
measurement uncertainty and certifying reference
materials in a wide range of application fields. As per
accreditation rules, it is mandatory for the testing and
calibration laboratories to participate in such
comparisons time to time.

Inter laboratory studies serve several needs and aspects
of the quality management of measuring measurements.
Inter laboratory comparisons are important for the
laboratories to assess their own measurement capability.
A multi-scope inter laboratory comparison carried out to
help and contribute assuring the quality of test and
calibration results realized in the country by UME
Pressure Laboratory by the demand of the laboratories
and TURKAK.
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SI A¢1 Birimi “Radyan”nin
Diisiik Belirsizlikle Olusturulmasi

Temel ac1 birimi “radyan”, TUBITAK UME Boyutsal Grubu

Laboratuvan tarafindan gelistirilen cihaz ile birincil
seviyede olusturulmustur. BIPM CMC listesinde diinyada
en iyi belirsizlik degeri olan ve su an sadece iki {ilke
(Almanya ve isvicre)
tarafindan verilen U =
0,01 arc saniye
genisletilmis, belirsizlikte
en hassas ac¢1 6lcme
cihazi olan yiiksek
cozinurluklu dijital
otokolimatorlerin
kalibrasyonu yapilmaya
baslanmistir. Konu ile
ilgili EURAMET.L-
K3a.2009
karsilastinlmasina katiim
saglanmis ve 2011 yilinda
gelistirilen cihazi anlatan
bir makale yazilmistir.
Makale, SCI kapsaminda
olan ve TUBITAK “A” kategorisinde yer alan

“Measurement Science and Technology” dergisinde 2012

yiinda yayimlanmak uzere kabul edilmistir.

1 m Kiiciik Ag1 Ureteci

Boyutsal Grubu Laboratuvari tarafindan ikinci seviye
laboratuvarlarin, temel ac1 olgme cihazlarinin
kalibrasyonu icin kullanabilecegi 1 metre Kiiciik Ac
Ureteci gelistirilmistir. Cihaz ile gelistirilen yazilim ve
ayak pedaliyla veri alma sistemi, kullaniciya cok rahat,
konforlu, ve hizli bir sekilde, su terazisi, elektronik
seviye olcer, otolokolimator gibi ac1 6lcme cihazlarinin
kalibrasyonunu yapma imkani saglamaktadir. Bu cihaz
endistride kullanmlmaktadir.

Realisation of SI Angle Unit “Radian”
With The Lowest Uncertainty

SI angle unit “radian” has been realised with one of the
lowest uncertainty in the world by a device developed
in TUBITAK UME Dimensional Laboratory. The
calibration of high resolution digital autocollimators
were started with an
expanded uncertainty of U
=0.01”, one of the lowest
uncertainty value in the
BIPM CMC list where only
two countries (Germany
and Switzerland) declared
so far. UME Dimensional
Laboratory has
participated in
EURAMET.L-K3a.2009
intercomparison with this
device and has written a
scientific paper for
“Measurement Science
and Technology Journal”
under SCI and also ranked
in the category of “A” class in TUBITAK. The paper has
been accepted to be published in 2012.

1 m Small Angle Generator

1 m Small Angle Generator (1m-SAG) has been
developed in UME Dimensional Laboratory for
calibration of simple angle measurement devices. The
device is particularly interest of secondary level
laboratories. Developed special software with foot
pedal enables the operator to carry our calibration of
angle measuring devices such as spirit levels, electronic
levels, autocollimators with a comfort and faster way
particularly in terms of data acquisition.The device is
used by customer from industry.
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AB Komisyonuna Metroloji Raporu ve
Fp7 SEA-EU-NET Projesinde Yiiriitiilen
Aktiviteler

Avrupa Birligi 7. Cerceve Programi Projesi olan SEA-EU-
NET (Giiney Asya Ulkeleri ile Avrupa Ulkelerinin Bilimsel
Faaliyet ve Politikalarinin Gelistirilmesi) projesinde,
Giiney Asya Ulkelerinin Metroloji Altyapilar hakkinda
Avrupa Komisyonu icin bir rapor hazirlanmis ve
sunulmustur. Bu rapor dogrultusunda, Giiney Asya
Ulkelerindeki arastirmacilarin, Avrupa llkelerinde
Metroloji Arastirmalar icin Fp7 Marie Curie projelerine
basvuru yapilmasi saglanmis ve SEA-EU-NET projesi
Yonetim Komitesinde bu calisma basan hikayesi olarak
gosterilmistir.

Motorize 5 m Celik Cetvel ve Serit Metre
Komparatorii

Boyutsal Grubu Laboratuvar tarafindan Sektorin

ihtiyaclarina yonelik olarak yasal metroloji kapsaminda da

yer alan “Celik Cetvel ve Serit Metre” kalibrasyonlarinin
gerceklestirilebilmesi icin “5 m
Celik Cetvel ve Serit Metre
Komparatori” gelistirilmistir.
Cihaz, lazer interferometreye
alternatif olan ve cok daha dusuk
maliyet ile temin edilmis elektronik
skala olcme sistemi kullanmaktadir.
Operator, cihaza entegre edilmis
elektronik skala sistemini strekli
kullanabilir, istenirse lazer
interferometresini de sisteme
baglayip kullanabilmektedir. Cihaz, 8 /
sistem icin gelistirilen bir yazilim ile calismakta olup,
kalibrasyonuna ait diizeltme verilerini dinamik olarak
yazilim araciligiyla kullanabilmektedir.

2000 yilinda tasarimina baslanan cihaz, 2002 yilinda
tamamlanmis, 2004 yiinda motorize edilmis, 2005 yilinda
EUROMET.L-517 karsilastirmasina katilarak basarili
sonuclar alinmstir. 2011 yiinda motorize uUnitesinde
yapilan revizyonlar ile cihazin operator tarafindan
kullamm kolaylastinlmistir. TUBITAK UME tarafindan
cihaz kullamlmakta ve ikinci seviye laboratuvarlara
izlenebilirlik dagitilmaktadir. Bu cihaz endiistride
kullamlmaktadir.

Cevre Sartlan Takibi Yazilim

TUBITAK UME Elektrik Grup Laboratuvarlar tarafindan
gelistirilen sicaklik ve nem 6l¢cme cihazin, Boyutsal
Grubu Laboratuvarinda 6zel bir yaziim hazirlanmis ve
kullanima alinmistir. Yazilim, 24 saat istenilen zaman
araliklarinda, veri toplayip, grafiksel analizler ile
kullaniciya ekran lizerinde bilgi vermektedir. Yazilim
“intranet” ortaminda calismakta olup, ofislerden

laboratuvarlarin durumu hakkinda bilgi alinabilmektedir.

Ayrica, kalibrasyon diizeltme degerlerinin yazilim
araciligi ile kullanilip, cihazdan alinan veriler iizerinde
diizeltme yapilmasi saglanmaktadir. 1SO 17025’in
gerekliligi olan cevre sartlarinin kontrolii ve kayd icin
onemli avantajlar saglayan yaziiim, 2011 yili sonu itibari
ile 6 farkli UME grup laboratuvan tarafindan
kullanmlmaktadir.

Metrology Report for European Commission
and Activities in Fp7 SEA-EU-NET Project

A report about Metrology Infrastructure of South East
Asia (SEA) countries was prepared under Fp7 SEA-EU-NET
project (Facilitation of scientific policies between EU and
South East Asia) and submitted to European Commission
in 2011. Facilitation for exchange of scientists between
EU and SEA were carried out using mobility programmes
of Fp7 (Marie Curie) and some SEA candidates made
applications. This was considered in the Steering
Committee of SEA-EU-NET as a Success Story.

Motorized 5 m Tape Comparator

5 m tape comparator was developed in TUBITAK UME
dimensional laboratory for calibration of rules and tapes
which are also interest of legal metrology. The device
uses electronic line scale encoder as a measurement axis
being alternative to laser interferometer and reducing
the cost considerably. The user also has an opportunity
for fitting his laser interferometer to the system. The
device works with specially developed software and

— compensation values taken from

the calibration of the device were
entered and used in dynamic
mode to increase the accuracy.

The project for this device was
started in 2000 and completed in
2002. Motorised unit was added
in 2004 and participation in
EUROMET.L-S17 intercomparison
was carried out in 2005 for
validity of the device. Successful
results taken from the comparison showed that such
concept is one of the best cost effective ways for
calibration of such standards. The device motorised
system was upgraded in 2011 to make more user friendly
for the operator. The device is currently used in UME for
dissemination of traceability and some secondary level
laboratories such as TSE (Turkish Standardisation
Institute) asked for procurement. The device is used by
customer from industry.

Software For Environmental Condition
Measurements and Recording

Software was developed in UME dimensional laboratory
for Temperature and Humidity device produced by UME
Electrical Group. The software performs data
acquisition for the device and records the data
according to given demands. 24 hours recording is
carried out with this software in UME Dimensional
Group Laboratories and the user is provided with
various graphs for easy tracking of the environmental
conditions. As the software run in “intranet”, the users
can also observe their laboratories’ conditions in their
offices via their PCs in the network. The software also
allows user to enter correction values of the device
taken from their calibration. In this way, corrected
results are presented and recorded. Most of the UME
laboratories obtained this software from us to use in
their laboratories due to one of the requirements in ISO
17025. Currently, six of UME Group laboratories use this
software.
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1200 kg Kapasiteli Kiitle Komparatorii

Yiksek kapasiteli tartim cihazlarinin kalibrasyonunda
kullanlan 1000 kg F1 ve daha alt dogruluk sinifina
sahip olan agirliklarin izlenebilirligini saglamak icin
2001 yiinda maksimum kapasitesi 1200 kg,
okunabilirligi 1g/10g ve standard sapmas1 2 g/10 g olan
kitle komparatoru tasarlanmis ve imal edilmistir. Kiitle
komparatoru ureten firmalann bu kapasite icin
verdikleri en iyi okunabilirlik degeri de 1 g’dir. Bu
komparatoriin diger komparatorlerden farki ise
merkezleme sisteminin tartim platformunun altinda
olmas1 ve kombinasyonlu tartimlarda sistematik
hatalar azaltmasidir.

UMTS5 Kiitle Komparatorii Robotik Tartim
Sistemi

1 mg’dan 5 g’a kadar agirtiklarin kalibrasyonlarinda
zamandan tasarruf etmek ve olciimde personelden
kaynaklanan hatalar1 indirgemek icin 2005 yiinda UMT5
Kutle komparatorune robotik tartim sistemi yapilmistir.
Robotik tartim sistemi, PC kontrollii 3-eksende hareket
edebilen 28 parca agirigin konuldugu agirtik
magazininden olusmaktadir. Tim olciimler otomatik
yapilmakta ve kaydedilmektedir. Bu sistem uretici
firmanin teklif ettigi fiyattan daha diisiikk maliyette
imal edilmistir.

Mass Comparator has a Maximum Capacity
1200 kg

Mass comparator has maximum capacity 1200 kg
readability 1g/10g standard deviation 2g/10 g
designed and manufactured used for the calibration of
high capacityweighing instruments to ensure
traceability of weights have1000 kg F1 and lower
accuracy class in Mass Laboratory at TUBITAK UME in
2001. For this maximum capacity, 1 g is best
readability value of companies producing mass
comparator.

Difference of this mass comparator from the others;
are centering system located under weighing platform
and reducing systematic errors in case of combination
weighing.

UMT5 Mass Comparator with Robotic
Weighing System

Roboticweighing system for UMT5 Mass Comparator
was established in order to save time
andtoreducemeasurementerrors caused bystaff during
calibration of weights range from 1 mgup to 5 g, in
Mass Laboratory at TUBITAK UME in
2001.Roboticsweighing system, consists ofPC-
controlled3-axis movable weight
magazineplaced28partsweightsAll the measurements
are automatically performed and recorded. This
systemis manufacturedat a lower costthan the
priceoffered bythe manufacturer.
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Referans Sivilarin Yogunlugunun
Belirlenmesi Amaciyla Kurulan

Birincil Seviye Ol¢iim Sisteminin
TUBITAK UME’ye Kazandirilmasi

Hacim-Yogunluk ve Viskozite metrolojisinde referans
madde olarak onemli bir kullanim alanina sahip olan ve
petrol, kimya, saglik, otomotiv endistrisinde yaygin
olarak kullanilan referans sivilarin yogunlugunun
birincil seviyede belirlenmesi son derece onemlidir.

Bu amacla metroloji enstitiileri, biinyelerinde
olusturduklan olcum sistemleri ile birincil seviyede bu
referans sivilarin yogunluklarim belli referans sicaklik
degerlerinde 6lcebilmektedirler. Buna gére, TUBITAK
UME Hacim Yogunluk Laboratuvari’nda mevcut olan ve
hidrostatik tartim yontemi esasina gore calisan sivi
yogunlugu belirleme sisteminde bazi diizenlemeler
yapilmistir. Sistem lizerinde yapilan tasarim ve iretim
tamamen laboratuvar personelince gerceklestirilmistir.
Bu olcum sistemi kullamlmak suretiyle laboratuvar
1019 nolu Avrupa Metroloji Birligi (EURAMET) “Referans
Svilarin Yogunlugunun Belirlenmesi” projesine
katilmistir. Proje kapsaminda; Saf Suyun 20°C’de,
Pentadekan’in 20°C, 15°C, 40°C, 60°C, 20°C sicaklik
degerlerinde, Viscosity Oil’in 20°C ve Tetrakloretilen’in
20°C, 5°C sicakliktaki yogunluk degerleri
belirlenmistir. Taslak A raporu yayinlanan karsilastirma
sonuclarina gore, TUBITAK UME Hacim Yogunluk
Laboratuvari’nda yer alan birincil seviye sivi yogunlugu
olciim sisteminde gerceklestirilen 6lciim sonuclan
katilimcr tiim dlkeler g6z oniine alindiginda son derece
basarili bulunmustur.

Establishment of Primary Level Reference
Liquid’s Density Determination
Measurement System at TUBITAK UME

It is so important determination of reference liquid
density at primary level, which has a significant usage
area as a reference substance in volume-density and
viscosity metrology also widely used in oil, chemistry,
health and automotive industries.

For this purpose, national metrology institutes formed
bodies of measurement system are able to determine
reference liquid density on a certain reference
temperature values at primary level.

Accordingly, some changes were made on available
liquid density determination measurement system
workingon the basis of hydrostatic weighing method in
Volume and Density Laboratory at TUBITAK UME.
Design and production done on measurement system
were completely made by laboratory personnel.
Laboratory participated to EURAMET Project No: 1019
“Comparison of Liquid Density Standards” by using this
measurement system. In respect to project; density
values of reference liquids determined at a certain
reference temperature given as follows: Water: 20°C,
Pentadecane: 20°C, 15°C, 40°C, 60°C, 20°C, Viscosity
oil: 20°C, Tetrachloroethylene: 20°C, 5°C.

According to the results of published Draft A report in
comparison, measurement results obtained from
primary level reference liquid’s density determination
measurement system located in Volume and Density
Laboratory at TUBITAK UME are quite satisfactory
when all participant countries result are taken into
consideration.
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Kimyasal Metroloji ve UME

Kimyasal metroloji, kimyasal olciim sonuclarinin
gercege yakin ve tekrarlanabilir olarak sunulmasi igin
gerekli standartlarin olusturulmasi ve bunlarin
izlenebilirliginin saglanmas ile ilgili calismalan
kapsayan metroloji alamdir. Kimyasal metroloji
alamindaki bilimsel calismalar TUBITAK UME Kimya
Grubu Laboratuvarlarn tarafindan yuritulmekte olup,
laboratuvarlarin alt yapisinin olusturulmasi
calismalarina 1998 yilinda baslanmistir.

TUBITAK UME Kimya Grubu Laboratuvarlari’nin temel
amaclari; olciim kalitesinin artinlmasi icin kimya
alanmindaki olcimlere yonelik metotlarn gelistirilmesi,
gelistirilen metotlann gecerli kiinmasi (metot
validasyonu), olciim belirsizligi biitcelerinin hazirlanarak
hesaplamalarin yapilmasi, ulusal ve uluslararasi boyutta
birincil seviyede sertifikali referans malzemeler
Uretilmesi, Uiretilen malzemelerin izlenebilirlik zincirinin
olusturulmasi ve devamliligi icin gerekli faaliyetlerin
yerine getirilmesi, lilkemizde metroloji bilincinin
saglanmas ve kimyasal metroloji alanindaki farkindaligin
artinlmasi icin cesitli faaliyetler ve calismalar
diizenlenmesi olarak siralanabilir.

Bu kapsamlarda, ulusal ve uluslararasi diizeyde
endustriyel, yasal ve bilimsel faaliyetlerin dogru ve
giivenilir bir sekilde yurutilmesi icin ilgili kurum ve
kuruluslarla isbirlikleri olusturulmakta ve destek
saglanmaktadir.

Bunun yaninda, EMRP gibi uluslararasi proje
faaliyetlerinde de gorev alinmaktadir. Bu kapsamda
gliniimiize kadar saglik konusunda 1, cevre konusunda 1
ve enerji konusunda 1 adet olmak iizere toplam 3 adet
EMRP projesinde gorev alinmistir.

Aynica, 2005 yilindan itibaren uluslararasi
karsilastirmalara katiim saglanmaktadir. Bu kapsamda
giiniimiize kadar inorganik Kimya alaninda 21, Organik
Kimya alaninda 5, Gaz Metrolojisi alaninda 1 ve
Biyometroloji alaninda 1 olmak Uizere toplam 29 adet
uluslararasi karsilastirmaya katiim saglanmistir.
inorganik Kimya alaminda katiim saglanan uluslararas
karsilastirmalarda elde edilen pozitif sonuclar
neticesinde biyolojik sivilar ve malzemeler konusunda
3, gida konusunda 2 ve su konusunda 3 adet olmak
Uzere toplam 8 adet CMC tablosu bulunmaktadir.

Metrology in Chemistry and UME

Metrology in chemistry is the field of metrology
covering the production of reference materials
required to obtain accurate and repeatable results in
chemical measurements and provide their traceability
to certified materials. TUBITAK UME Chemistry Group
Laboratories, being established and growing since
1998, conduct scientific studies in the field of
metrology in Chemistry.

The main objectives of TUBITAK UME Chemistry Group
Laboratories are to perform activities and
organizations for; i) development of methods in
chemical measurements for improving quality of the
measurement, ii) validation of the developed
methods, iii) estimation of uncertainties by preparing
uncertainty budget for the measurement, iv)
production and certification of primary reference
materials at both national and international levels, v)
providing sustainable traceability chain of these
materials, vi) raising awareness in the filed of general
metrology and metrology in chemistry throughout the
country.

For this purpose, TUBITAK UME Chemistry Group
Laboratories collaborate with public and private
institutes to develop the activities in the field of
industrial, legal and scientific metrology in chemistry
and support their activities.

Furthermore, TUBITAK UME Chemistry Group
Laboratories have participated in international project
activities such as, EMRPs. Three EMRP projects in
which TUBITAK UME Chemistry Group Laboratories
involved are in the fields of health, environment and
energy.

TUBITAK UME Chemistry Group Laboratories have
participated in several interlaboratory comparisons
since 2005. The total number of participated
comparisons is 30 including 21 comparisons in
Inorganic Chemistry, 5 in Organic Chemistry, 1 in Gas
Metrology and 3 in Bioanalysis. Promising results
obtained during the comparisons in the field of
Inorganic Chemistry yielded 8 CMC tables, 3 of them in
biological liquids and materials, 2 of them in food and
3 of them in water.

Genisletilmis

Karsilastirmanin
Konusu /
Field of Interest

Matriks /
Matrix

Analit / Analyte

Ol¢iim Kapasitesi /
Measurement
Capability

Belirsizlik Degeri /
Expanded Uncertainty
Value

(k=2)

Biyolojik Swvilar ve
Malzemeler /
Biological Liquids and
Materials

Doku / Tissue

Arsenik / Arsenic

Kursun / Lead

Krom /
Chromium

(10,0-100,0) pg/kg

(4,4-7,0) pg/kg

3,9-7,0) pg/kg

3,3-7,0) pg/kg

(
(
(4,6-7,0) mg/kg
(
(

Gida / food v éfii")%iﬁf;'c (2,0-20,0) mg/ke 1 =7270 0) mg/kg
ggggzm‘;f‘ / (3,0-20,0) mg/kg 3,5-7,0) ma/kg

Su / Water E:;"@Z’;‘gf / §2§Y§nT / (5,0-30,0) g/kg (3,5-7,0) g/kg
mgg:ﬁn’? / (0,5-5,0) g/kg (3,5-5,0) g/kg

(http://kcdb.bipm.org/appendixC/search.asp?reset=1&met=QM)
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Kimya Grubu Laboratuvarlan altinda, 1998’den
giiniimiize kadar agirlikli olarak inorganik ve Organik
Kimya alanlarinda faaliyetler yurutulmustur. 2007
yiinda Biyometroloji Laboratuvarlarinin alt yapisi
olusturulmaya baslanmis ve halen bu alanda calismalar
yurutilmektedir. 2011 yilinda ise birincil seviye gaz
karisimlar1 hazirlama ve analizlerinin
gerceklestirilmesine yonelik calismalarin yiritilmesi
icin gerekli Gaz Metrolojisi Laboratuvarlan
kurulmustur. ilk uluslararasi karsilastirmaya katilim
saglanarak laboratuvar faaliyetlerine baslanmistir. Tim
bu laboratuvarlar ile Kimyasal Metroloji alaninda
yurutulecek faaliyetler, hazirlanacak olan dusuk
belirsizlige sahip sertifikali referans malzemeler,
standartlar ile saglik, cevre, gida, enerji, giivenlik vb.
konularda ihtiyac¢ duyulan ol¢iimlerin izlenebilirliginin
saglanmasi ve korunmasina hizmet verilmektedir.

At TUBITAK UME Chemistry Group Laboratories, the
activities have been mainly carried out in the fields of
Inorganic and Organic Chemistry since 1998. The
infrastructure of Bioanalysis Laboratory has been
constructing since 2007 and studies in this field grow
in time. In 2011, Gas Metrology Laboratory has been
established for the preparation and analysis of
primary reference gas mixtures. In the same year, the
laboratory participated in an interlaboratory
comparison for the first time. The activities carried
out by all these laboratories under Chemical
Metrology serve for providing and preserving
sustainable traceability chain in the field of health,
environment, food, energy, safety, etc. by producing
certified reference materials and standards with low
uncertainty values.
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Avrupa Birligi

Arastirma Gelistirme

Uluslararast Olcii ve Agirliklar Biirosu
Makedonya Metroloji Enstitiisu
CIPM’in Danismanlik Komitesi
Moldova Akreditasyon Kurumu

Uluslararas1 Olcii ve Agirliklar Komitesi

Kalibrasyon ve Olciim Kabiliyetleri
Dogru Akim
Devlet Planlama Teskilat1

Avrupa Ulkeleri Metroloji Enstitiileri Arastirma
Program
Avrupa Metroloji Enstitiileri Birligi

Fotonik ve Elektronik Sensorler Laboratuvan

Birlesik Arap Emirlikleri Standardizasyon ve
Metroloji Kurumu
Yunanistan Metroloji Enstitlsu

Korfez Ulkeleri Birligi

Korfez Ulkeleri Biriligi Standardizasyon Ofisi
Uluslararasi Savunma Sanayi Fuar

italya Ulusal Metroloji Enstitiisii

BIPM Veri Tabanm

Kore Ulusal Metroloji Enstitiisu

Karsiikli Taninma Anlasmasi

Akdeniz Yenilik ve Arastirma Esgiidim
Aksiyon Projesi
Karsiikli Anlays Belgesi

Suriye Ulusal Standartlar Kalibrasyon Laboratuvan

Organik Isik Yayan Diyot

Otomotiv Sanayii Dernegi

Giiney Asya Ulkeleri ile Avrupa Ulkelerinin Bilimsel
Faaliyet ve Politikalarinin Gelistirilmesi

Suudi Arabistan Kralligi Standardizasyon, Metroloji
ve Kalite Kurumu

Tayvan Ekonomik Arastirma Enstituisu

Tirkiye Kalite Altyapisin1 Gelistirme Projesi
Kimyasal Olciimlerde Kalitenin Onemi ve Kalitenin
Saglanmasi: Kimyasal Metroloji Egitimi

Turkiye Bilimsel ve Teknolojik
Arastirma Kurumu
Tiirk Akreditasyon Kurumu

Ulusal Metroloji Enstitust
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METROLOJI KAVRAMLARI
TERMS IN METROLOGY

Metroloji®
Olciim bilimi ve uygulamas.
Olgiim®

Bir bilylikliige atanabilecek bir veya daha fazla biiyiikliik
degerinin deneysel olarak elde edilme siireci.

Ol¢iim Dogrulugu®

Olciilen biiyiikliik degeri ile 6lciilenin gercek biiyiikliik
degeri arasindaki uyusmanin yakinlig.

Kalibrasyon®

Belirli kosullarda, ilk asamada ol¢iim standartlan
tarafindan saglanan biyiikliik degerleri ve olciim
belirsizlikleri ile bunlara karsilik gelen gosterge degerleri
ve ilgili olciim belirsizlikleri arasinda bir iliskinin
olusturuldugu, ikinci asamada ise bu bilginin 6lciim
sonucunun gostergeden elde edilmesinde kullanildig
islemler dizisi.

Olciim Belirsizligi®

Elde edilen bilgiye dayanilarak olclilene atfedilen
biiylikliik degerlerinin dagiimini niteleyen, negatif
olmayan sayisal parametre.

Birincil Seviye Ol¢iim Standardi®)

Bir primer referans olcum proseduri kullanilarak ya da
ozel olarak uretilen bir nesnenin ozelliklerine dayanarak,
genel kabul ile belirlenen 6l¢cum standardi.

izlenebilirlik"

Bir 6lclim sonucunun, her biri 6lclim belirsizligine katkida
bulunan kalibrasyonlardan olusan belgelendirilmis
kesintisiz bir zincir araciligi ile belirli bir referansa
iliskilendirilebilme 6zelligidir.

Akreditasyon

Uygunluk Degerlendirme Kuruluslarinin yeterliliklerinin,
kabul edilmis bir sistem tarafindan, belirlenmis standartlar
esas alinarak degerlendirilmesi ve onaylanmasidir.

Kalibrasyon Sertifikas1

Kalibrasyon sonucunda uretilen; kalibrasyon sonuclarini,
kalibrasyonda kullanilan dlcim standartlan ve referans
cihazlan, kalibrasyon yontemi ve prosediirint,
kalibrasyona iliskin cevre sartlarini, olciim belirsizligi
bilgilerini iceren ve Uluslararasi Birimler Sisteminde (SI)
tanimlanmis birimleri gerceklestiren ulusal 6lciim
standartlarina izlenebilirligi belgeleyen dokiimandir.

Metrology
Science of measurement and its application.
Measurement”

Process of experimentally obtaining one or more quantity
values that can reasonably be attributed to a quantity.

Measurement Accuracy"”

Closeness of agreement between a measured quantity value
and a true quantity value of a measurand.

Calibration”

Operation that, under specified conditions, in a first step,
establishes a relation between the quantity values with
measurement uncertainties provided by measurement
standards and corresponding indications with associated
measurement uncertainties and, in a second step, uses this
information to establish a relation for obtaining a
measurement result from an indication.

Measurement Uncertainty”

Non-negative parameter characterizing the dispersion of the
quantity values being attributed to a measurand, based on
the information used

Primary Measurement Standard”

Measurement standard established using a primary reference
measurement procedure, or created as an artifact, chosen by
convention.

Metrological Traceability®

Property of a measurement result whereby the result can be
related to a reference through a documented unbroken chain
of calibrations, each contributing to the measurement
uncertainty.

Accreditation

Evaluation of the Conformity Assessment Bodies in
accordance with defined standards and approval of their
competence by recognized authorities.

Calibration Certificate

Document issued as a result of calibration, which includes
calibration results, information on measurement standards
and reference devices used in calibration, calibration
method and procedure, environmental conditions during the
calibration, measurement uncertainty, and states a
traceability to the national standards, realizing the
measurement units according to the International System of
Units (SI).

(*) Uluslararast Metroloji Sozliigli - Temel ve Genel Kavram ve Birlesik Terimler 3. Baski, BIPM, 2008
International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM), 37 Edition, BIPM, 2008
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