Recent Developments in Fluid Flow and Future Perspectives 

Shiv Kumar Jaiswal and Chatar Singh 
Fluid Flow Measurement Standards
CSIR-National Physical Laboratory (NPLI ),
 Dr. K.S. Krishnan Road,  New Delhi -110012 India

Email: skjaiswal@ nplindia.org
Abstract

The Fluid Flow Measurement Standard group at  NPLI was formed in late 1980s with the objective to establish, maintenance and upgrade the National Standards of Fluid Flow and to provide apex level testing and calibration services. Initially, the Water Flow Calibration Facility at NPLI was established in joint collaboration with PTB, Germany during 1992 to 1998 under NPLI-PTB Technical Collaboration Program for calibration of different types of high accuracy water flow meters such as coriolis, ultrasonic, electromagnetic, differential pressure, etc. using static-gravimetric method as per ISO 4185. The facility comprises of two test rigs, namely, DN50 and DN200 for calibration of water flowmeters of different sizes ranging from 10 mm to 200 mm. The facility was operational till 2001. Both of the Test Rigs were revived during 2008 and 2009. This facility is highly complex due to its fully automatic nature and it gives frequent problems. Further, this old facility has traceability problem and has also become obsolete due to technological advancement, therefore, its upgradation using state-of-the-art instrumentation and control was planned to improve this facility compatible to international level to maintain the NMI status in water flow area. As a follow-up of the upgradation and to develop capabilities for design and development of water flow calibration system, a prototype Water Flow Calibration System  of DN100 size was recently designed and developed as per ISO 4185 standard. This primary standard was developed indigenously in technical collaboration with a Delhi based company. This would serve as low-cost solution to Indian industries as establishment of water flow calibration system requires huge funding. The expanded uncertainty of this prototype calibration system at 2000 kg and 1000 kg  collected mass is ±0.068% and ±0.065% (at k=2) respectively. This system is simpler and easy to maintain. The acquisition of the system is over and very soon,  it would be used to provide traceable calibration and measurement services to the various user organizations in the country.
The group has water meter testing facility up to 50 mm since 2004 and it is being used to provide testing of Woltman type water meters as per IS 779, IS 6784 and ISO 4064 standards to the various user organizations such as state water boards, water meter manufacturers etc.. There are 3 nos. of volumetric vessels, each of 20 L, 100 L and 1000 L in this facility, traceable to the ‘National Standards'. The uncertainty in metering accuracy and pressure loss measurement is better than ±0.2% at k=2.
The Gas Flow Calibration Facility has been established recently which is based on laminar flow elements and sonic nozzles. This was established  keeping in view the requirement of in-house users such as Chemical Metrology group, Radio and Atmospheric Science Division, Solar Energy group, etc. and external users such as Pollution Control Boards, pharmaceutical industries, petrochemical industries, environmental monitoring equipment manufacturers, R&D laboratories, NABL accredited laboratories, gas flowmeters manufacturers, aerospace industries, etc., The flow range of facility is from 10 mL/min to 1200 L/min and its expanded uncertainty is ±0.2 % at k=2  in the above flow range. The lower flow is also available with increased uncertainty. The various types of flowmeters such as mass flow controllers, mass flow meters, rotameters, totalizer type meters (dry gas meters), digital flow calibrators, orifice flow calibrators, compact provers, etc. are calibrated using this system.  In future, it is being planned for establishment of PVTt type Gas Flow Primary Standards in technical collaboration with advanced NMIs.
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