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CENTRO NACIONAL DE METROLOGIA FORCE AND PRESSURE METROLOGY DIVISION
PRESSURE AND VACUUM GROUP

The pressure and vacuum group, is part of the Force and Pressure Metrology Division in
the Centro Nacional de Metrologia (National Metrology Center, CENAM, Mexico). The
activities in charge of this group are:

» Calibration of high accuracy instruments (for Mexican secondary laboratories, mainly),
* Advice in pressure and vacuum,

» Research and development projects (for external clients and inside CENAM),

* Training (courses, in-laboratory practical training),

» Assessment of technical capability,

* Proficiency tests.

LABORATORIES

The pressure and vacuum group has three laboratories:
* Vacuum national standard,
* Pressure national standards,
* Pressure and vacuum reference standards.
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Pressure National Standards Laboratory

The laboratory has, as national standards, a
mercury column with interferometric length
measurement and two, 50 mm diameter piston,
pressure balances.

The mercury column HG6 is an improved version
of the IMGC HG5 (from Italy) and it has a range
from 2,5 kPa up to 120 kPa, and an expanded
uncertainty of (0,5 to 2,5) Pa. It can be operated
to measure absolute, differential or relative
pressure.

For the two pressure balances, there are 3 piston-
cylinder assemblies with a 50 mm piston diameter.
The measurement range starts at 2,5 kPa and is
up to 175 kPa with a maximum relative expanded
uncertainty of £15 x 106, relative to the reading.

Vacuum National Standard Laboratory

This laboratory has a static expansion system
(also called serial expansion system), considered
a primary standard for vacuum measurement.

This system of multiple static expansion was
designed, developed and constructed by CENAM
(with the expert advice from PTB of Germany). It
has a measuring range from 1 x 10 Pa to 1 kPa,
with an expanded relative uncertainty from

(respectively), 9 x 10-3 up to +2,5 x 1073, relative
to the reading

For the calibration of leaks (equivalent to low gas
flow) the pressure change ratio at constant
volume method is used. The measurement range
is from 5 x 10° mol/s to 2,2 x 102 mol/s with an
expanded relative uncertainty from (respectively),
+5 x 102 up to 3 x 102, relative to the reading.

Two barometric pressure chambers allow

changes in pressure from 1 kPa to 115 kPa and
make possible the calibration of barometers or
altimeters with no connection port.
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Pressure and Vacuum Reference

Standards Laboratory

In this there are 7 pressure

laboratory,

balances (2 of them can be used for absolute
pressure measurements) used as its main
standards. A total of 10 different piston-cylinder
assemblies are available for different pressure
measurement ranges, using gas or oil as
manometric fluid.

For oil media, the pressure measurement range
starts at 0,2 MPa and is up to 500 MPa, with an
expanded relative uncertainty of, respectively,
+45 x 106 to £200 x 10-6, relative to the reading.

A couple of pressure balances bases, with
terminal, have been built in our pressure
laboratory for cross floating calibrations.

For gas media, the measurement range is from
10 kPa up to 80 MPa, with an expanded
relative uncertainty of, respectively, +15 x 106
to £50 x 10, relative to the reading.

For vacuum, the Ilaboratory has a direct
comparison system. The measuring range is from
100 pPa to 10 kPa with an expanded relative
uncertainty of, respectively, £3 x 102 to +6 x 1073,
relative to the reading.
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PRESSURE AND VACUUM GROUP

Staff

DR. JORGE C. TORRES GUZMAN
Ph. D. (Mechanical Engineering),
M. Sc. (Mechanical Engineering),
B. Eng. (Mechanical and Electrical Engineering)
EXPERIENCE: 13 years
email: jorge.torres@cenam.mx
Head, Force and Pressure Metrology Division

PABLO OLVERA ARANA
B. Sc. (Drug-Biology Chemistry)
Master in Science studies underway
EXPERIENCE: 24 years
email: polvera@cenam.mx
Coordinator, Pressure and Vacuum Group
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JESUS ARANZOLO SUAREZ
B. Eng. (Mechanical Engineer)
Writing Thesis for Master in Science
EXPERIENCE: 8 years
email: jaranzol@cenam.mx

LUIS A. SANTADER ROMERO
B. Eng. (Mechanical Engineer)
Writing Thesis for Master in Science
EXPERIENCE: 8 years

email: Isantander@cenam.mx

SINUHE ZUNIGA GONZALEZ

University Superior technician in
Electronics and Automatization.
Studies underway for B. Eng.
(Industrial Engineering)
EXPERIENCE: 7 years
email: szuniga@cenam.mx

ALEJANDRO NAVARRO NATERAS
M. Sc. (Materials Science),
B. Eng. (Mechanical Engineering)
EXPERIENCE: 3 year

email: anavarro@cenam.mx

FRANCISCO J. FLORES MARTINEZ
B. Eng. (Electromechanical Engineering)
EXPERIENCE: 5 years
email: fflores@cenam.mx
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LATEST PAPERS PUBLISHED

IN ENGLISH:

Torres-Guzman J. C., Santander L. A., Jousten K. [CENAM, PTB]; Realization of the medium and high vacuum
primary standard in CENAM, Mexico. Metrologia, 2005, 42, n° 6, S157-S160 [on-line].

Torres-Guzman J. C., Olvera-Arana P., Alasia F., Sardi M., Zufiiga S., Santander L. A., Esparza A. [CENAM,
IMGC]; The IMGC/CENAM-HG6 mercury manobarometer. Metrologia, 2005, 42, n° 6, S161-S164 [on-line].

W. Sabuga, M. Bergoglio, T. Rabault, B. Waller, J. C. Torres, D. A. Olson, A. Agarwal, T. Kobata and A. K.
Bandyopadhyay; Final Report on Key Comparison CCM.P-K7 in the range 10 MPa to 100 MPa of hydraulic
gauge pressure. Metrologia, 2005, 42, Tech. Suppl., 07005 [on-line].

Jousten K., Santander Romero L. A., Torres Guzman J. C.; Results of the key comparison SIM-EUROMET.M.P-
BK3 (bilateral comparison) in the pressure range from 3 x 10 Pa to 0.9 Pa. Metrologia, 2005, 42, Tech.
Suppl., 07002 [on-line]

Torres-Guzmén J. C., Joger J., Soriano J.; Pressure Standards Comparison between Germany and Mexico
(Primary and Secondary Laboratories). NCSL International, Workshop and Symposium 2002, 6E Pressure
I11. San Diego, USA. August 2002.

Torres-Guzmén J. C., Couto P. R., Soriano J.; Pressure standards comparison within the Interamerican
Metrology System (SIM), up to 100 MPa. NCSL International, Workshop and Symposium 2001, 3D National
& International Comparisons. Washington, USA. July 2001. Best paper award.

Torres Guzman J. C., Soriano J., Aranda V., Pressure Metrology in México, 3rd CCM International
Conference in Pressure Metrology. Turin, Italy. 1999.

Jousten K., Rohl G., Aranda V., Volume Ratio Determination in Static Expansion Systems by Means of a Spinning
Rotor Gauge. Vacuum 52, (1999) 491-499. October 1999.
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IN SPANISH:

Olvera Arana P., Torres Guzman J. C., Comparacion nacional en presion neumatica relativa a 7 MPa para
Laboratorios del SNC, XX Congreso de Metrologia Normalizacion y Certificacion, Mérida, México. 2005.

Navarro Nateras A., Morales Aguillén C., Olvera Arana P., Torres Guzman J. C., Efectos de Magnitudes de
Influencia en Balanzas de Presion, XX Congreso de Metrologia Normalizacion y Certificacion, Mérida,
Meéxico. 2005.

Zudiga Gonzalez S., Olvera Arana P., Torres Guzman J. Sistema de monitoreo de presion atmosférica en el
CENAM. Simposio de Metrologia 2004. Querétaro, México. Octubre 2004.

Torres Guzman J., Olvera Arana P. Semblanza de una década de metrologia primaria de presion y vacio en
México. Simposio de Metrologia 2004. Querétaro, México. Octubre 2004.

Torres Guzman J., Aranzolo Suéarez J., Palma Carrasco J., Argandoiia R. Comparacion en presion relativa
neumatica hasta 34,5 MPa entre CENAM/México-ENAER/Chile. Simposio de Metrologia 2004. Querétaro,
Meéxico. Octubre 2004.

Torres Guzman J., Santander Romero L., Aranzolo Suarez J., Palma Carrasco J., Argandofia R. Comparacion
en presion relativa hidraulica hasta 70 MPa entre CENAM/México-ENAER/Chile. Simposio de Metrologia
2004. Querétaro, México. Octubre 2004.

Olvera Arana P. Determinacion del coeficiente de deformacién elastica en ensambles piston cilindro de
balanzas de presion tipo industrial. XVI11 Congreso Nacional de Metrologia y Normalizacion. Monterrey,
Meéxico. 2003.

Aranzolo Suéarez J., Torres Guzman J. C. Disefio mecanico para el aseguramiento de la trazabilidad de las
mediciones de presion. XVI11 Congreso Nacional de Metrologia y Normalizacion. Monterrey, México. 2003.

Santander Romero L., Torres Guzman J. Comparacion nacional en presion relativa neumatica hasta 2,1 MPa.
XVIII Congreso Nacional de Metrologia y Normalizacion. Monterrey, México. 2003.

Idrovo Calderén R., Neira Catalina, Torres Guzman J. C. Comparacion de Patrones de Presion en el
SIM/ANDIMET. Simposio de Metrologia 2002. Querétaro, México. Mayo 2002.

Torres Guzman J. C., Santander Romero L., Soriano J., Sistema de Referencia Nacional para la Medicién de
Vacio. Simposio de Metrologia 2001 Querétaro, México. Mayo de 2001.
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Torres Guzmén J. C., Aranzolo Suérez J, Soriano J. Comparacion Nacional en la Magnitud de Presion Relativa
(100 MPa) entre laboratorios acreditados, XVII Congreso Nacional de Metrologia y Normalizacién. Puebla,
Meéxico. 2001.

Torres Guzman J. C., Olvera Arana P., Soriano J. Medicién Primaria de Presién Barométrica, Memorias del
Segundo Congreso Internacional Metrocal. 2001, Concepcion, Chile. Abril de 2001.

Torres Guzman J. C., Olvera Arana P. Comparacion de Baja Presion entre México y Argentina, Memorias del
Segundo Congreso Internacional Metrocal, 2001. Concepcion, Chile. 2001.

Torres Guzman J. C., Aranzolo Suéarez J., Soriano J. Comparacion Nacional en la Magnitud de Presién Relativa
(100 MPa) entre laboratorios en vias de acreditacion, IV Congreso Internacional y XVI Nacional de
Metrologia y Normalizacion. Guadalajara, México. 2000.

Torres Guzman J. C., Santander Romero L. A ., Soriano J. Comparacion Nacional de la Magnitud de Presion
Negativa (-100 kPa a 0 kPa). Memorias del XV Seminario Nacional de Metrologia, ISN-0188-4328,
Querétaro, México. 1999.

OTHER PUBLICATIONS IN SPANISH
Technical publications on sale at CENAM’s Library:

Torres Guzman J. C., Mandmetros de columna de liquido (Liquid column manometers)
CNM-MMF-PT-001. Last edition 2005.

Torres Guzman J. C., Santander Romero L. A., Olvera Arana P., Balanzas de presion (Pressure balances)
CNM-MMF-PT-003. Last edition 2005.

Torres Guzman J. C., Olvera Arana P., Mandmetros secundarios (Secondary manometers)
CNM-MMF-PT-005 Last edition 2005.

Santander Romero L. A., Medicion de Vacio (Vacuum Measurement)
CNM-MMF-PT-006. Last edition 2005.

For additional information, please consult our web page:
www.cenam.mx/fyp
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