
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-63439-908-1 
ISSN: 1742-6588 

VII Brazilian Congress on Metrology 
 
(Metrologia 2013) 
 
 

Ouro Preto, Brazil 
24-27 November 2013 

 

Journal of Physics: Conference Series Volume 575 

Editors: 
 
Rodrigo Costa-Félix  
José Carlos Valente de Oliveira  
José Mauro Granjeiro 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by the Institute of Physics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

ACOUSTICS, ULTRASOUND AND VIBRATION 
 

MONITORING BIODIESEL REACTIONS OF SOYBEAN OIL AND SUNFLOWER OIL USING 
ULTRASONIC PARAMETERS .......................................................................................................................................... 1

M K K Figueiredo, C E R Silva, A V Alvarenga, R P B Costa-Félix 
 

UNCERTAINTY ASSESSMENT IN MEASUREMENT OF MYOTUBE THICKNESS IN CELLS 
CULTURE TREATED WITH AND WITHOUT THERAPEUTIC ULTRASOUND .................................................... 8

V M Abrunhosa, M L Costa, C Mermelstein, A V Alvarenga, R P B Costa-Félix 
 

PRIMARY CALIBRATION SYSTEM FOR VIBRATION TRANSDUCERS FROM 0.4 HZ TO 160 
HZ ......................................................................................................................................................................................... 12

C D Ferreira, G P Ripper, R S Dias, D B Teixeira 
 

HYDROPHONE'S SENSITIVITY CALIBRATION BASED ON ITS COMPLEX TRANSFER 
FUNCTION.......................................................................................................................................................................... 18

E G Oliveira, J C Machado, R P B Costa-Felix 
 

EFFECTS OF THE CONCENTRATION OF EMULSION OF OIL-IN-WATER ON THE 
PROPAGATION VELOCITY AND ATTENUATION ................................................................................................... 23

L S F Silva, D S Bibiano, M K K Figueiredo, R P B Costa-Félix 
 

ULTRASONIC TRANSVERSE VELOCITY CALIBRATION OF STANDARD BLOCKS FOR USE 
IN NON-DESTRUCTIVE TESTING ................................................................................................................................ 29

C E R Silva, D S Braz, L E Maggi, R P B Costa Felix 
 

HYDRO ACOUSTIC TRANSDUCER'S CALIBRATION BY THE RECIPROCITY ................................................ 34
S A Miqueleti, C A O Martins, C E P Ribeiro, R P B Costa-Felix 

 

PRIMARY CALIBRATION IN ACOUSTICS METROLOGY...................................................................................... 39
T A B Milhomem, Z M D Soares 

 

 
ELECTRICITY AND MAGNETISM 
 

COMPACT FLUORESCENT LAMPS, LED LAMPS AND HARMONIC DISTORTION......................................... 43
A M R Franco, R M Debatin, F C G Cotia, M V M Silva, R S Ribeiro, R R N Zampilis 

 

ANALYSING THE BEHAVIOUR OF LED MODULE DRIVER UNDER VARIATION OF 
AMBIENT TEMPERATURE ............................................................................................................................................ 47

A Bürger, O Sanchez 
 

AUTOMATED EVALUATION OF DYNAMIC PERFORMANCE OF IMPULSE VOLTAGE 
MEASUREMENT SYSTEMS ............................................................................................................................................ 57

L C Faria, E C Silva, M T Silva, C R H Barbosa, L C Azevedo 
 

ASSESSING QUALITY OF EXPERIENCE WHILE COMPARING COMPETING MOBILE 
BROADBAND SERVICES FROM THE USER PERSPECTIVE .................................................................................. 62

E L Madruga, R David, R S de Souza, R Dantas 
 

KALMAN FILTERING APPLIED TO THE CALIBRATION OF A HIGH- RESOLUTION 
ANALOG-TO-DIGITAL CONVERTER .......................................................................................................................... 68

W G K Ihlenfeld, G A Kyriazis, R P Landim 
 

INMETRO'S QUANTUM HALL SYSTEM VERIFICATION ON THE BASIS OF BIPM 
CALIBRATION RESULTS................................................................................................................................................ 74

H R Carvalho, R E M Briones, J R B Silva 
 

HARMONIC DISTORTION AS AN INFLUENCE QUANTITY ON REACTIVE STATIC 
ELECTRICAL ENERGY METERS ................................................................................................................................. 79

M T Vasconcellos, J H M Luna, J C Mateus, S A Portugal 
 

BILATERAL COMPARISON OF RADIATED EMISSION MEASUREMENTS ....................................................... 90
M S Dias, M F Barbosa, A G F Junior, M L P Filho, L C Silva, A S Andrade 

 

 
MECHANICS 
 

COMPARISON OF DIFFERENT METHODS FOR LIQUID LEVEL ADJUSTMENT IN TANK 
PROVER CALIBRATION ................................................................................................................................................. 94

D A Garcia, E C Farias, P C Gabriel, M H Aquino, R S E Gomes, V Y Aibe 
 



OPTICS 
 

COLORIMETRIC CHARACTERIZATION OF LED LUMINAIRES ....................................................................... 100
C L M Costa, R R Vieira, R C Pereira, P V M Silva, I A A Oliveira, A S Sardinha, D D Viana, A H Barbosa, L P 
Souza, A D Alvarenga 

 

ASSEMBLY OF A FARADAY MODULATOR FOR POLARIMETRIC MEASUREMENTS ................................ 106
C R Silva, M B Guedes, N C E Pereira, A D Alvarenga 

 

NEW INFRARED RADIATION TEMPERATURE MEASUREMENT SYSTEM APPLIED TO THE 
LASER FLASH METHOD............................................................................................................................................... 110

D M Camarano, F F Alves, I Finelli, F L Migliorini, O Miranda, P A Grossi 
 

DETERMINING CAMERA PARAMETERS FOR ROUND GLASSWARE MEASUREMENTS........................... 115
F O Baldner, P B Costa, J F S Gomes, D M E S Filho, F R Leta 

 

COMPARATIVE STUDY OF METHODS FOR MEASURING WINDOW FILM UV AND 
LUMINOUS TRANSMITTANCE ................................................................................................................................... 123

J P Caly, A F G Ferreira Jr 
 

SPECTRAL IRRADIANCE MEASUREMENTS BASED ON DETECTOR .............................................................. 128
M S Lima, T Menegotto, I Duarte, T F da Silva, L C Alves, A D Alvarenga, G B Almeida, R N Teixeira, I B 
Couceiro 

 

THE INTERFERENCE LINNIK TYPE MICROSCOPE (IM) DEVELOPED AT INMETRO................................ 134
I Malinovski, I B Couceiro, M S Lima, R S França, J P von der Weid 

 

TRACEABILITY TRANSFER IN HIGH ACCURACY CONTACT TEMPERATURE 
MEASUREMENTS FOR LENGTH INTERFEROMETRY......................................................................................... 139

P A Costa, M S Bessa, J S Schutz, C L S Azeredo, R S França, K N Quelhas, I Malinovski 
 

 
IONIZING RADIATION 
 

A METHODOLOGY FOR OBTAINING THE MEAN GLANDULAR DOSE IN MAMMOGRAPHY 
EXAMS............................................................................................................................................................................... 145

J C Feital, J U Delgado, R T Lopes 
 

DETERMINATION OF UNCERTAINTY COMPONENTS FOR A SYSTEM IN RADIATION 
PROTECTION DOSIMETRY ......................................................................................................................................... 149

F Lopez, T S Cabral, J G Peixoto 
 

ESTIMATED OF THE ASSOCIATED UNCERTAINTES WITH THE LINEARITY TEST OF 
ACTIVIMETERS .............................................................................................................................................................. 153

C H S Sousa, G J Teixeira, J G P Peixoto 
 

 
TIME AND FREQUENCY 
 

THE ROLE OF TIME AND FREQUENCY METROLOGY INSIDE THE NEW DEFINITIONS OF 
SI QUANTITIES ............................................................................................................................................................... 158

L V G Tarelho, F A Rodrigues, A C Baratto, G A Garcia, R S L Souza 
 

NEW GENERATION OF A MOBILE PRIMARY FREQUENCY STANDARD BASED ON COLD 
ATOMS .............................................................................................................................................................................. 162

S T Müller, J de M Júnior, R D Pechoneri, P S Catharina, V S Bagnato, D V Magalhães 
 

 
CHEMISTRY 
 

METHOD VALIDATION FOR METHANOL QUANTIFICATION PRESENT IN WORKING 
PLACES ............................................................................................................................................................................. 167

E D M Muna, C H B Bizarri, J R M Maciel, G P da Rocha, I O de Araújo 
 

VALIDATION AND UNCERTAINTY OF THE METHOD FOR MULTIRESIDUE ANALYSIS OF 
35 PESTICIDES IN MELON USING GAS CHROMATOGRAPHY COUPLED TO QUADRUPOLE 
MASS SPECTROMETRY (GC-QP/MS) ........................................................................................................................ 175

M A L Milhome, J S Sousa, G A Andrade, R C de Castro, L K Lima, C G Lima, R F Nascimento 
 

COMPARISON OF METHODS FOR ACCURATE END-POINT DETECTION OF  
POTENTIOMETRIC TITRATIONS .............................................................................................................................. 180

R L A Villela, P P Borges, L Vyskocil 
 

EVALUATION OF SAMPLING INHALABLE PM10 PARTICULATE MATTER (< 10 µM)       _    
USING  CO-LOCATED HIGH VOLUME SAMPLERS............................................................................................... 186

R R S Rajoy, J W C Dias, E C P Rego, A D P Netto 
 

QUALITY CONTROL OF THE ANALYSIS OF HISTAMINE IN FISH BY PROFICIENCY TEST .................... 190
W P Evangelista, P A S Tette, M B A Gloria 

 



MATRIX EFFECT ON THE ANALYSIS OF AMPHENICOLS IN FISH BY LIQUID 
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY (LC-MS/MS) ........................................................... 194

L R Guidi, P A S Tette, W P Evangelista, C Fernandes, M B A Glória 
 

 
MATERIAL 
 

PHASE SEPARATION METHODOLOGY FOR PHYSICOCHEMICAL STUDIES OF SOILS............................ 199
C A Franchini, T L Oliveira, W G Teixeira, A Kuznetsov, C A Achete 

 

 
BIOTECHNOLOGY 
 

ABSOLUTE QUANTIFICATION OF BOVINE VIRAL DIARRHEA VIRUS (BVDV) RNA BY THE 
DIGITAL PCR TECHNIQUE.......................................................................................................................................... 205

R B Flatschart, D O Almeida, M B Heinemann, M N Medeiros, J M Granjeiro, A V Folgueras-Flatschart 
 

 
UNCERTAINTY, STATISTICS AND MATHEMATICS 
 

CONTRIBUTIONS TO THE REVISION OF THE 'GUIDE TO THE EXPRESSION OF 
UNCERTAINTY IN MEASUREMENT' ........................................................................................................................... 209

G A Kyriazis 
 

HOMOGENEITY STUDY OF CANDIDATE REFERENCE MATERIAL IN FISH MATRIX ............................... 213
J C Ulrich, J E S Sarkis, M A Hortellani 

 

ESTIMATION OF UNCERTAINTY OF A REFERENCE MATERIAL FOR PROFICIENCY 
TESTING FOR THE DETERMINATION OF TOTAL MERCURY IN FISH IN NATURE .................................... 218

L V Santana, J E S Sarkis, J C Ulrich, M A Hortellani 
 

MATHEMATICA TOOLS FOR UNCERTAINTY ANALYSIS .................................................................................... 222
M D Mikhailov, V Y Aibe 

 

 
CONFORMITY ASSESSMENT AND LEGAL METROLOGY 
 

PROPOSAL OF SCOPE OF CLINICAL ASSAYS OF SAFETY AND EFFECTIVENESS OF 
COSMETIC PRODUCTS................................................................................................................................................. 229

L S Almeida 
 

REVIEW ON HOW PROFICIENCY TESTING NEEDS IN BRAZIL ARE SUPPLIED BY 
ACCREDITED PROVIDERS BY Cgcre......................................................................................................................... 234

M H Moura, R M H Borges 
 

RELIABLE DATA ACQUISITION FOR INSPECTION SYSTEMS .......................................................................... 241
V P Silva, D S Silva, D R Boccardo, R C S Machado, L F R C Carmo 

 

EVALUATION OF CRITICAL INDICATORS IN THE PROCESS OF ACQUIRING SUPPLIES 
AND SERVICES LAC-UFPE........................................................................................................................................... 247

V F Caetano, C V Ferreira, M J dos Santos, F A Honorato 
 

PROSPECTION FOR METROLOGICAL CONTROL IN MEDICAL SCALES AND 
SPHYGMOMANOMETERS IN THE STATE OF SANTA CATARINA – BRAZIL ................................................ 253

M R Paiva, O P Filho, A Soratto 
 

Author Index 




