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FLUID CONTROL RESEARCH INSTITUTE

Fluid Control Research Institute (FCRYI), an autonomous R & D institute,
was established in 1987 with active assistance and participation from
UNDP and UNIDO, under the Ministry of Heavy Industries & Public
Enterprises (Govt of India). At FCRI, we have full-fledged NABL
accredited laboratories for the calibration of flow meters in water, oil
and air media. The Flow Laboratories at FCRI are on par with similar
laboratories in Europe, as have been proved through inter-laboratory
comparison programmes with National Engineering Laboratory - UK,
Delft Hydraulic Laboratory -Netherlands, NIST - USA and Denmark
Tech. Institute - Denmark.

As a premier laboratory in Southeast Asia, we cater to different sectors
of industries viz. refineries, power, process industries, defence, flow
product manufacturers etc. Major companies viz. ONGC, BPCL,
HPCL, 10CL, GAIL, Indraprastha Gas Limited, FMC Sanmar, RIL,
Teltech and various Water Supply Boards have been taking advantage
of our services because of the high reliability and accuracy of our
systems.
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FCRIis authorised by Dept. of Weights & Measures to conduct model
approval tests on flow meters and volume measuring instruments.

Besides fluid laboratories, FCRI also has the following supporting
laboratories:

The Physical Standards Laboratory for calibration in the field of
dimensional metrology, pressure metrology, mass, volume, density
and viscosity. All our master instruments are traceable to National
Physical Laboratory at New Delhi. Calibrations are carried out by
established procedures in conformance with BIS specifications.

Flectronics & Instrumentation Laboratory is for the calibration of
electrical parameters and time.

At the Noise & Vibration Laboratory, we undertake noise evaluation of
control valves, generator sets, pumps etc, vibration tests for PCBs
and industrial equipments and also calibration of various sound level
meters.

DAS department organises data acquisition and automation for
testing, calibration and research.




AIR FLOW

LABORATORY

meter "'1-—"r'U'E:il' (8]

demic ir

standards

Maijor facilities at Air flow Laboratory a
Primary Air Flow Laboratory (FAFL)

ndards like Rell
al L‘.\r:_i.liur\ r_':.‘i réow meters

Primary Air flow laboratory is rnationally ac dl primary flow sta

l-‘r':--xt.-r:. and Piston Pro Jrement Ci

al low pre
Primary

Ways mainianed

rmeters and ther

500 !rr capacity 50ltr capacity Bell Prover Piston Prover
Bell Prover

at near atmospheric pressure and nas Critical flow ventur
]

sizes up to 400

Calibration of flow meters up to a maxirmum flow range ¢

ters and flow l..\u_:-:_li_lr.;L,
are calib Critice

capal aned as per IS0 9300 are used as reference flow standards, Sonic |

I here. Various {‘,f'|_'.\-',—.‘!~. of flow

, of different

se facilities

[T

Calibration of precision flow meters used for cu




— i1 4 N oy

Ay ) T -
TFM Calibration in Progress at SAFL

\,.l"g

Ultrasonic flow meter under Calibration at AFL
Other major Calibration / testing capabilities of Air flow laboratory include:
+ Modelapproval testing of Diaphragm gas meters as per BS EN 1359 & 15144382
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OIL FLOW
LABORATORY
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PHYSICAL
STANDARDS
LABORATORY

Fluid Control Research Institute (FCRI) has been accredited by National Accreditation Board for
and calibration Laboratories (NABL) as per ISO/IEC 17025, under the category of M

Aeasurement’ also. The me ~al measurement / metrology laboratory e, the Pl
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TRAINING
PROGRAMME

Training programmes in the area of flow measurement & control, calibration, testing, Instrumentation

engineering and related fields are conducted for Indian and foreign nationals by FCRI. Training programmes

conducted by FCRIp n between FCRIengineers and engineers from various fields

le a platform for inter

g programmes and 70 International
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Inaddition to the above training programn

for fresh engineers twice in an year on topics - "Fuid Flew, Instrumentation Engineering & DAS in Process

Industries" and "Liquid & Gas / Air Flow Measurement & Control Technigues & Standards”,

More than 900 participants from 87 countries had undergone training at FCRI



WATER FLOW
LABORATORY
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Special Tests at Water Flow Laboratory
Validation of Flow Nozzle assembly as per ASME PTC-6 2004
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LARGE WATER
FLOW LAB
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The major specifications of this facility are as under

1, FlowMedium . Water 6. TypeofFow Direct Pumping
2. Maximum flow rate 18000 mi/hr 7. Pumps yg Veriical turbine
8 Typeof Lrw\ Electrical Motor

sign) 9, PowerSource : DGSets, 1250 KVA (2 Nos.)

20rm of Water Colt
2000mm (D
50m long x 8m wic

lex7.5mdeen  10. Uncertainty +0.5%

Hecently carried out Cahbratlonsf'l'estlngs.
;SI.No Description of Test meter/valve ' Client

er Check)

n &600mm M/s. Crane Process fechnelogies (1) Ltd,, Pune
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CENTRE FOR
WATER MANAGEMENT
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250 BAR COMPRESSED
NATURAL GAS LABORATORY

Highlights el
+ Quality and Reliability Evaluation of ( ':.:*mrliir«_l\-*l.:-t s Flow Meters <
+ Modelap etersand dispense

+ High Pressure calibration of Industfial ¢
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1 Accuracy Tests at Constant Flow rates
Co 8 s and vessel volume (o be used for testing are defined in OIML R139, Each lest is repeated 3 imes
and accuracies are determined.
2. Banking Accuracy Tests
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3. Endurance Test
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Metrological performance requirements for CNG meters and dispensers
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COMPUTATIONAL

FLUID DYNAMICS (CFD)
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+ Flow simulation through different types of flow meters like venturl meters, orifice meters, thermal mass flow

melers, cona flow meters, vorle:

Velocity contours of flow through orifice plate

I

Velocity contours in a flow nozzle
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20 BAR AIR FLOW
LABORATORY

a. Open Loop/ Blow Down Air Test Facility

ent types of Cor
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c. Primary Standard Gravimetric System (PSGS)

Primary Standard Gravimetric System enables calibration of
mm far maximum flow rate up to 50 m#/h (actual). The op

s from 1.3 10 20 bar. The overall system uncertainty is 0
accredited by NABL and approved by NMi for ISO 17026 criteria. The fac
alsou or calibration of Coriolis lype mass flow me ters upto 1C
facility s the only Primary Standard in India forgas ¢

meters up to 50
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General Specification

Testing Facility Max. Flow rate Max. Line Size Uncertainty in
conditions (m*/h) (mm) Flow rate

CLATF 400 100 0.30 %

PSGS 50 50 0.10 %
Blow down - | 300 _ 1-2%

20 Bar
pressure




MULTIPHASE FLOW
FACILITY

It is an estatlished fact that Multi-phase flows have been posing measurement challenges rege ]rr\mg bringir M
down measurement uncertainties (o acceptable orders when conventic f 1al single-phase flow 3
Multiphase flows, very commen te upstream oll and gas seclars and power industry, are characterize
extreme variations in viscosity, density and velocily between phases. The phase distribution in multiphase rh W
vary both spatially as well as with reference to time besides being alfected by conditions such as geomeiry,
orientation, etc. of pipe and piping elements in flow conduit

During the past more than a decade, F
mulliphase flows h"]: I .:Jrl-yf clier

autorr

ects in the area of twe
51‘[|L"J."|'~1 such as characle
nimental studies on Gas Entrainment in surge
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homogenizer/ mixer asse se flow, Computational Fluid Dynamics simulé mmﬂrnr de I|1 g for Gas
entrainment benawviour In. Power t-,[; -'._=="1 :‘iLJifl as ;L)L—th)lr‘H such as surge-tanks, Wet gas flow studies and
'..rIr'}:rr;.rf-n“"'- venluries and differential pres 'If"m-x-'r“r‘elw'ta under oscilating flow conditions,
erformance testing of Capacitance l_:-!‘:r(j phase-fraction meter for two-phase measurem ents

H iw- exec ‘-‘(J a n Ju"l-i"lr'-"‘.' of pr
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Wi Cead weight

Eapansion joint

GV - Hand opetated Gate vaive EMF - Eiectromagnetic fow meter
BV - Hand opamted Ba'l vaive FM - Fiowmeter

BFV - Hand cperated Butierly vaive PT - Pressure tranamiTier

KRV - Non-returm vaive TT - Temperature Yansmter

QAV - Electro-preumatic guick acting ball vaive
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calibration fechnicians

+ \We provide extensive, accurate and timely calibration services at extremely

compelitive prces

+ Our Electro Technical & Temperature calibration services can be
performed at your site or in our state-of-the-art laborate

This laboratory is capable of calibrating industrial and laboratory

grade sourcing and measuring instruments for Electrical & Thermal

parameters.

of-the-art calioration standards are used by highly experienced

es

Calibration Capability - Source & Measure

ELECTRO TECHNICAL CALIBRATION

TEMPERATURE & RH
CALIBRATION

Parameters

Range

100 uV to 1000 V

Fixed point method CMC

260 A2AA
300044

o

ent with coll

100 A to 1000A

001 C 29mC

| Frequency

1 uQ to10Ga
1 mVio 1000V

A

1 mA o 1000A

1 Hz to 1.0GHz

166.5985 C 54mC

231.928 C 49mC

419.527 C 6.6mC

lime

| AC Power, 50Hz , Single phase

|~ A
| Capacitance @ 1kHz
!

15 10 5400 s

W to 8 8kW(ur i)

0.19nF to 50mF

660.323 C 82mcQC
961.78 C 197mC

COMPARISON CALIBRATIC

| Inductance @ 1kHz

100uH to 1H

Boiling Point of LN2 0.07 C

Band width up to 600MHz

70Cto 300 C

(@]

_250°C to 2316°C

600 Cto1200 C i S

Pt-100 RTD

-200°C to 800%(

| Pt-1000 RTD

200 to 630°C

5 C to70 C @50% RH




SPECIAL ASSIGNMENTS &
PROJECTS FACILITY

Apart from I*

\pl 1ol
condition:

|I s lifein line

S like Nuclear and H'-.;-:'hr". .—’r wer ine :us_—_.'.r\:,-', -

The industry spec:flctestfacllltles include

+ HighPr ligh Temperature Testing,
+ Fugitive Er'r-is-,:zic;rl i

+ | D('. MS LI  Test

+ heck ve

+ ation schemes (PIV/H

+ Endurance/Lile Test facility

High Pressure and ngh Temperature Facrllty
sure of 200 bar and temy
>d wlnl the help of a high |

operating conaitions car

periormance [’Ill'rl g test the required working pr .
maintained on the upstream side when .I 3 i ased '»-':1|'-v-+_f_‘- can be B
; ith & 'JLH the set re. At the il'l-"_j ¥
iF.‘F\I the valve : :
scoyre r-.|r'|f.__] e iture at the upstream sit 1&‘ W 1"
. eration with rated differential

+ Temperature: 0-350°C
+ Ramprate: 150°C/hr. (max) + Jest F".I i
Fugttlve Emission Test/ Type Approval Test/ Elevated Temperature Test:
sion from cantrol valves, isolation valves and other flow eleme

e tes! fluid and Helium mass sp

Both vacuum and snifing met
During the test, valve will k
The valve will be pre
-rrz-'iTI re setdurnn

3s th

I-;.;;r\j [0 measure

and thermal cycle
8 pressure |'-'1Ti-"‘l’l atine TF—'--’T : "‘\é' Imoer of

standara

i thermal cyc
:d. Valves uplc ) class ¢ s rating anc > UpIo l-o can be
| acility. Thetestteme




8 LErlC rmed in this facilit

)

art | & 11, ASME SE
196 to +400° C

Pressure rallr g Up ta ANSI 1500 Class

[ ISAANS]I 93.01, MESC

Minimum detecta

LOCA!MSLB Testlng for Nuclear valves

ie leak rate for He Sniffing: 1x10 " mbar I/s

nis for the new,

sulting due to LOCA/MSLE

Arous compone

tion while being
J with

u[\

\)u

d 1 meter ¢

Omm dia and 1 meter depth

MSLPB conditions

+ Insiae ._il:'r'n—"r

TeslfacmtyforWaterTransmlssmn &supplysystems (Slmce. Butterrly, Non-return, Air release valve ....)
|'—.'[.'_"'__'f _ o] f‘: E'l ,\ _‘ L ) . -~ .__' $ o __‘.l:) l:[| '[I'-’I L__I‘

/OfK Can be
ind the ¢

measured on the valve

BSENT

UMmp as
_‘.I:I'|:_j tank

i |.r““.Li’ Initial valve seal




by using fuel
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Jauge and

rl.'r'—'|'~\ ro-nr

s Performant
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leaka

'-”'-h‘:]l.L_ )
asting, After u“,L“,-rqu"_‘:-rlu.'
+ Slandards Followed L\‘”‘-\Al, 504, POD Test

lemperature Ambient, Pressure: PN 10

est TI e valve w

Y|

+ e upto 48inch

Environmental Test Facility:

FCRBI h acility f
comp r‘r'rrl I1sing g |;_a||? ed lestiac ||I||.-. \
Ihermal degradation refers to the change in ¢
peratures. Incre
1ing the pre

environmental exposures, such as
tronic termperat
( iaging ter :
| thermal aging temperature
5t samples Inthe event of a malfunctio

Thermocouples and ele

tained within +=1°

are used (o prevent overheating
of t I’{ Tiain cantroller

Brief Specification of the Thermal Ageing Test Facility

| Thermal Agelng Test Facmty— Thermal Agemg Test Facility-II

GON ¢ FOI Chz 20" % 35

Ambier

& -lf-_'f'l|;_'!;'|_J:|_:!'i_"!._,'1.‘|'f_]l_-! 7510




Cryogenlc Test:
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Hydraulic Impulse Testing:
o ensure the long life and
licimpt

of hydrav

of hydraulic

‘Iif'r:a.‘iu.?!“u and

hydraulic power
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3/81Inch
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ENVIRONMENTAL
QUALIFICATION
LABORATORY

5. It has the capability to
Power plant, process ul ants elc Tn( alibration facility of FCRI
This is one of the higher level calibration facility
assignments

_.--;-':rd ships
and vibralion parameters
alibration and

h md various kl[uaub urlmf nis, incluc J.nq ono
is accredited by NABL for calibration of acousti
nindia. It haswell expenenced team of engineers to handle
NABL accreditation details
Sl. . Best measurement |
Parameter/Measurement quantity Range(s) of measurement | capability |

No.
1 Acoustic Pressure

Site 2

vel (Calibration of Sound level |-, . 4 y e
o point el (Calioration of Sound level g, g ¢ 11448 @ 1kiHz,124 dB at 250!
ire level (Calibration of !

Doint

und level | 94, 104, 114 dB at 31.5

f Sound level

0 .r kHz
l' ) 16kHz [ 3dB
3 Vibration amplitude
Acceleration 0.1gto10g (RMS) F ) 4%

l'\"‘-.j". F.'J-I":'. Jll‘[ 10N of Valaolhy 1 m C 0
VeIoCITY
=18 i Irr\uor'wrﬂ.u

11T mm to ’-"_

Jisplacement p
Displacemer Frequency range 5l 7
Acceleration 9.81 m/s
int calibratior » o e
: 4 Gty 9.81 mm/sec @ 159 2Hz
of vibration meter

Displacement 9.81 microns @159.2 Hz

4| Vibration exciter
5 Speed

]._ 0.1g to 10g @ 5Hz to 5kHz 2.1%

) to 10000rpm ' 1.0 rpm

o 5

chon

_\
.l'
n
:J

Non contact —]l r JIWI’] |

Sensors

homeler, stroboscope,
A indicator

Contact type




& | Vibration Sensor / Accelerometer

ity 1 g & 10qg
v 160 I_l

Freguency response

A ~rmlars
FNLLEIE [

Instruments that can be calibrated at this facility with
NABL accreditation are
Sound level meter/a

5 ‘ll\r (=1

Acouslic/Sound level calibrator

Pistonphone

| a5 acceleromeler,

+ + + +

+ 4+ 4+ 4

FCRlis

e
SE1S

one of ihe approved test agency notified by (

ey
VEIOCITY

Sentral Pollution Control Board of India for Noise certific

Acoustic test facility
i l[l_i" |||"ﬁ'|— hl

ed with [atest

oic chamber, Sound

lesting of products and

ring manufacturing seector for noise reduclion
purp

rators for nolse survey

noise and vibration

Imeasure

+ Medical & computer pans manufactures for noise

ation of DG

Valve noise measurement

DG set - site testing



Vibration test facility

FCRI's vibration test facllity compr

activities of vibration test facility are

+ Vibration measurement of ship board, power plantand p

+ \ibration measurement of control valve as
measurernents and acceplance crilerna of st

+ Resonance sec

e

ner MIL-STD-740-2(SH;
pboard eguipment”

+ Fatiguetesting of specimens

+ Static and dynamic sirain measuremeni
Specifications of the Vibration test facility

Specification 2T shaker

t vibration analyzers, accelerometer, Electro dynamic shakers

}-1987 "Structure borne vibratory ac

Major

s planteguipments at site

ch test by impact hammer method and exploratory vibration method

6T Shaker

Unhaltz - Dickie Corporation, DS

U ::_‘;."’-\'\

Force rating Sine &

040 kgi

Random 2040 kgt (rms)

4080 kgl (pk)

(s, gy |
SNOCK

Veasurement, UK

oK, SIne

N rancom

Velocit ock): 2.4 m/sec (pk)

51 mm pk-pk

ment: 63 mm pk

610 mm x 610 mm

1500 mm x 1500 mm

915mm x 815 mm

Testcapabilities of the system are given below
onmental test on electric
seismic gualification testas per the

Vibration

& aelaclronic items

8]

indard IEEE 344

ser OIML B 185/1993
ation test as per ANSIB16.41
perls 9001 Part 17 Sec 1/1985

s per GM

Vibration testing

Vibration test

+ + 4+ 4 % 4+ 5+ >

Jmm x 1200 mm

nvibration as per the standard 1S 9000 (part VIII)

VIBRATION TEST FACILITY



Major Calibration & Testing Facilities at FCRI

Laboratory Max. Flow Max. Uncertainty in Flow Rate Uncertainty in
Fluid Flow Rate Line Size (% reading) Volume (% reading)
NABL C026 / T027 (m*/h)
Water Flow 4500 900mm Upto 600 m’/h : +0.05% 20m*: = 0.05%
15000 2000mm 600 to 2500 m'/h : +0.10%
2500 to 4500 m'/h : =0.15%
5000-15000 m’/h : £0.5%
Air Flow ey
At Ambient conditions 10000 400mm J:40m /hr ; = 0.1% 0-0.5m": = 0.1%
=40m'/hr: = 0.25% om®: = 0.1%
Closed loop Air Test
Facility (20 Bar)
* Calibration Loop 400 100mm + 0.3%
b Gravimetric L_c_)op 50 50n__1m L 0.1% N
0il Flow 650 250mm 0-100m¥hr : = 0.05% Upto 1.8 m': = 0.03%
100-650m*/hr : = 0.075% 1.8m" to 9 m*: = 0.04%
Compressed Natural Gas 4500 Kg/hr  fiea = 0.1%" *under-Accreditation

CMC Calibrations

Temperature

Mechanical Calibration Metrological, Pressure, Noise, Vibration etc.

Electro Technical
Calibration NABL C 0254

NABL C 056

Calibration
NABL C 0255

Parameters Range

& Measurement
Capability

Parameters

Range

Calibration &
Measurement
Capability

Gravity bottle,

Pipettes, Burettes 0.05 ml - 5000 mil

PRESSURE —Low

+0.01% of rdg | Pressure Gauge &

PRESSURE 2 o
MASS-Standards 6-60 kg/em *+0.02% of rdg
Weights 1mg-and upto 500kg | 0.00204 mg %o 3 Pressure 60-1200 kg/cm® | *0.015%of rdg

transducers
MASS-Weighing | Various ranges from 0.001malg to PRESSURE-Gauge | 30 muar to 2000 mbar abs +0.02%of rdg
Balance & Mass |0-2 g and upto 0-600 kg 40 malkg pressure transducers | E

GComparator 0-20000 kg 189 malkg (Pneumatic) 0.25 bar to 20 bar abs +0.02%o0f rdg
VOLUME —Specific 0.2 mbar to 3.2 mbar +0.2% of rdg

3.2 mbar to 9.5 mbar

+0.16% of rdg

measuring flasks | Differential | 10mbar to 160 mbar | +0.023% of rdg
PRESSURE —
DENSITY - Gauge Pressure | 30 mbarto 2000 mbarg |  +0.02% of rdg
Hydrometers 0.84g/cc - 1.98 glec ) Transducer 1 bar g to 140 barg +0.02% of rdg
(Pnaumaﬁc_} |
PRESSURE-
-15 to -980 mbar +0.03% of rd
VISCOSITY- Liquids 1 to 60000 mPas/cst| 1% e Vacuum (Gauge) g g
& Viscometers LENGTH-Slip 0.5 100 0.05 0.16
Gauges(steel) = LT Lapmito 0.35am
94 dB @ 1 Khz 7
Acoustic Pressure| 114 dB @ 1 Khz 0.3 dB Acceleration ¥R00 s i K
124 d8 @ 250 Hz §r49100) (B HE S )
Sound Power | o3t 130 08 1.2 dB Vibration Sensor | 2 HZ to 15 Khz 2.5%
Speed (Contact) 100 to 10000rpm 1.6 rpm
Vibration Sensor
50 to 10000 rpm 1.0 rpm Sensitivity Check 100 - 160 Hz 1.30%
Speed (Non Contact) | 10000 to 50000 rpm 2.0 rpm
50000 to 100000 rpm 3.5 rpm
DC Voltage Source | =100uV to =1000V | 0.60% to 0.001% | DC Current Source | =100uA to =900A 0.014% to 2.0%
Measure +0.1mV to =1000V | 0.12% to 0.0012% Measure +100uA to =10A 0.013% to 0.005%
AC Voltage Source 1mV to 1000V 0.4% to 0.014% | AC Current Source 100uA to 700A 0.04% to 1%
__ Measure | 100mV1to 1000V | 0.04% to 0.03% Measure | 100uAto 10A. 0.06% t0 0.035%
Resistance Source 10uC2 106G Q 0.6% to 0.02% i
“Measure 10040 16 Q 0.42%10 0.5% Func?mn Generator 1Hzto _15.MI-_I2 0,3%_}0 E.l.l?DEE%
Time ‘ 1 Sec - 5400 Sec | 0.2uSec to 6.3uSec Frequency 1 Hz to 600 MHz 1.0uHzto 1.2 Hz
Temperature | -70°Cto +1200°C | +0.07°Ct0 1.3°C | Fixed Pointcells | -38.6344°C10961.78°C | 6.3m°Cto 24m°C_

- 70°C to 180°C
10% to 95% RH

*Temperature &
Humidity Chamber

; Dust

IP 5X & IP 6X

*IP Tests |
| Water

IP X3 to IP X8

* Not in NABL Scope

FLUID CONTROL RESEARCH INSTITUTE
(Under Ministry of Heavy Industries & Public Enterprises, Govt of India)
Kanjikode West, Palakkad 678623, Kerala, India

Telephone : Marketing : 91-491-2569010, Board : 91-491-2566206, 2566120, Director : 91-491-2566119

Fax : 91-491-2566326, Email : customercare@fcriindia.com Web Site : www.fcriindia.com



FLUID CONTROL RESEARCH INSTITUTE
(Under Ministry of Heavy Industries & Public Enterprises, Govt. of India)
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Board : 91-491-2566206, 2566120
Director : 91-491-2566119
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