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PITOT TUBE ANEMOMETER KN
=~ = For . S
M/s. NATIONAL CENTRE FOR QUALITY CALIBRATIGN Certificate No:
AHMEDABAD 380058 CC-2395
; : ULR No: - CC239518900000028F,
. DATEOF MEG R R
s || e e |
01.11.2018 08.11.2018 02.04.2019 CAW 1839 1811 153A Approved Si {1
¥ . g /AL s, KURAL

Amendment to the certificate no: - CAW 1839_ 1811 153 dated 07.12.2018
incorporating Id No & without incorporating due date; ULR No. unchanged.

SUMMARY S9 M / DEPUTY DIRECTOR

Device under calibration : /| Pitot Tube Anémoreter —_

Serial No. ‘ ceie i T B04TITE AN ; o

Model No. ’ FUHDISORREE L, Ui w

Make ... i BXTECHINSTRUMENTS

N W e T L InCBRie e

"Requested Calibration Range Sy P (1-80)m/s .

' Resolution (Test Meter) i1 0.0LHs . AR

 Condition When Received et UsediERe e s

Reference Meter ‘ ST ‘Thermal A'n’er'n-o“rﬁét'g;i/:lsi_tzdt S'f_gtig_"l_\_l_pe

Reference Standard N _ [:11S03966:2008 :

Calibration Medium Ll YA, e el S - A .
Calibration Procedure Code | : | WPAFRW-CO1 5 T

o

“:'Q‘S,k-'. | 2 £ > el LN BBl NN S A L) & ,‘ T
nﬁwﬁi‘m{g : ' Abdusl SafeeqS c.%:h :

NCQC S Stw(,v ifi i N ‘ o=y
/ A.irmh/Apmﬁcate NoId 1 o 1.0 1)-2024) NCQC 0302;*

P e ——————— ~—= i Valid-up toQ3 - Li-
ENCOD Dvas fisate Hn 219 e — Reviewe

O K]
Allthe Insiruments/ Reference flow meters used are traceable {o national standards through reference standards and their calibralions are valid.
Salisfaclory test/ Calibration in no way implies that the product so tested or equipment calibrated is approved by NABL, This certificate shall not be re;

r praduced oxcept in full without written approval of FCRI
Resuits presented in this certificate relate only (o the item/s mentioned & calibrated at FCRI, The unceriainties are for a conlidence probability not les

s than 95% confidence level unless specified otherwise.
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Calibration Details:-

Ambient : .

conditions 9991 mbar 291 °C. 4445 %

(Nominal) '

Calibration The calibration is done as per FCRI procedure WP-AFW-CO1.

method The Meter under calibration -+ and reference “Thermal

: :Anemometer/Pitot Static Tube" is held at the exit of test sectiorm

“size (300x300) mm of the wind* ‘tunnel facility. The static Pressure
is measured using Absolute pressure Transmitter. The Differential
Pressure is measured using Differential Pressure Transmitter-.
Different veloc1t1es in the tunnel-are: achleved by varying the speed
of the blower by means of the frequency mverter of the motor.

Data The data of Calibration are given in Table 1.

Results The résults of Calibration are given in-Table 2.

Uncertainty .. The uncertamty in cahbratx n i

e I'Gmdelmes for E
~Measurement

.j',uncertamty of therefe nce Sys m i 015 m s.,or 3.0% readlng

. ‘whichever “is* high’ “Anemometer & 1.1 %
reading for reference ‘Pitot Static Tube as per NABL Accreditation
Certificate No: CC-2395, Valid until 30-06-2019. The
uncertainty budget is given in Table 384.

Traceability Calibration of all instruments, meters used are traceable to National
- standards (NPL, New Delhi) and their calibrations are current.

File No Computer IdNo:2 C:\CALIB\ANEMO\2018\NOVEMBER
FCRI Major equipment used and selected from Equipment List,
Reference WT/QLTY/01, Rev 01, 13-08-2018 is listed below.
Equipments Used File No Calibration Due
Thermal Anemometer FCRI/WT/V13/EQ/32 |29.11.2018
Pitot Static tube FCRI/WT/PT/EQ/12 |16.06.2019
DIff.Pressure Transmitter FCRI/WT/P/EQ/17 13.03.2019

Absolute Pressure Transmitter |FCRI/WT/P/EQ/03  |19.12.2018
Digital Temperature Transmitter | FCRI/WT/T/EQ/05 09.02.2019
RuTransmitter FCRI/WT/R/EQ/01 _ |19.06.2019

Allthe Instruments/Reference llowmelers used ara trs to national \hruugh dard:

Salisfactory lestCalibration in no way implies that the product so tesled or equi d by NABL. Results presented in this cerlificale relate only to the ilem/s mentioned & cafibrated at FCRY
This cerlificale shall ot ba reproduced excenl in full withou wrillen approval of FCRL. The uncer(alnhes are (oc a canfidence probability nol less than 95% confidenca lavel untess specified othenwiso.

and their ions are valid
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Table 1
Data of Calibration
Relative Humidity = 44.02 %
Reference meters _ - N Lator “ndeq
Pitot Static Tube Thermal AN 1 olibration
Anemometer & .
;:I'ud;i.;catgdr i Indicated
SL. | Jipressure % |spressure | <velocity | Tempe velocity
No. S | T lpa G iUr B dp = % & C. U
‘ : (/) °C) ...l (m/s)
1 4 ] 6
1 1.01
2 2.14
3 3.19
4 3.53°
3 5.03
6 10.00
7 20.01
8 30.01
9 40.02
10 40.01
11 : 40.01
13 6 40.02
13 63.5 o : 40.01
14 2167.84 | 998.02 - 33.39 60.04
15 3625.97 996.68 = 36.18 7773
16 2961.59 996.66 = 35.89 70.04
17 . 1511.01 996.60 . 34.29 50.02
18 740.05 996.51 =3 33.51 35.02
19 © 378.58 996.42 - 32.86 25.02
20 138.01 996.38 - © 32.59 15.02
21 41.34 996.30 . 32.44 8.03
22 12.42 996.30 . 32.38 4.02
23 _ - - 2.57 9235 -, 2:59
24 - - 2.28 32.07 1.51
Ambient Pressure 998.94 mbar (abs), Temperature 29.25 oC

All the instruments/Reference flow meters used are traceable to national standard:
Salisfactory tesUCalibralion in- no way implies that the product so tested or equi

s through reference standards and thelr calibrations are valid
ibrated Is app
This cerlificate shall not be reproduced except In full without written approval of FCRI. The unceytainties are fo

) / .
by NABL. Resulls presented in this certificate relate only to the ilem/s mentioned & calibrated at FCRI
r a confidepice probability not less'than 95% confidence level unless specified otherwise.




[TRUE coPY!

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER : CAW 1839 1811 153A PAGE 4 OF 6 PAGES

ULR

FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD 3

CERTIFICATE NO
- 2395
NO:- CC2392518900000028F

. Table 2
Results of Calibration
Meter under calibration | Reference Meter Error
SINo. Indicated Velocity Actual Velocity (U;-U)M80]* 100 Diiferenc e
E. C[Ul-ug
% Full Scale m/s
1 4 S
1% -1.14
2 -0.28
3 0.19
4 -0.22
5 & -0.19
6 -0.31
7 -0.54
8 -0.84
9 -1.19
-1.15
-1.17
-1.19
-1.20
-1.81
-2.54
-2.54
-1.80
-1.25
-0.91
-0.63
7 -0.54
22 4.02 4.694 -0.84 -0.67
23 2.52 2.637 -0.15 -0.12
24 1.51 2.344 -1.04 -0.83
. . Actual Velocity Range (2.15 <U, < 3 mfs)
Difference Range . L4 s te 0.19 m's
Expanded uncerfainty, U [k=2]
- lin actual velocity measurment 3.0 o4 reading
z Actual Velocitv Range (3.01 < U, < 80.26 m/s)
Type A Standard uncertainty
for repeated datas (sl.nos 9-13) 0.01 m/s 0.03 %
Difference Range 2254 mfs g0 -0.19 s
Expanded uncertainty, U [k=2]
in actual velocity measurment 1.1 Y%preading
M:'- Full Scale range as per meter specification manual - 80 w/s,
All the Instruments/Reference flow meters used are traceabls to national standards through reference standards and their calibrations are valid
Salisfactory tesUCalibration in no way Implies that the product so tesfed or eqL ip lit d i

F is app by NABL. Resulls presented In this certificate rel
This certificate shall not be reproduced except in full without written approval of FCRI. The uncertainties are fox

r a confidence probability not less than 95% con

ate only to the item/s mentioned & calibrated at FCRI
fidence level unless specified ofherwise.
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Table 3
Sample Calculatxon &  Uncertainty budget

SR,

Data paint: SIN:1 of Table 1

- Woa i ;ligteminr,\' Degree of
Source ulgz:erg ity freedom
_ n
L Refmn‘cerdodty,l",i
= Air temperarure, T,
% Ambient pressure, Py
f : Actual velocity, Uj (m/
(

Best Fit Line

All the instruments/Reference flow meters used are traceable lo national standards Ihmugh reference slandards and their calibrations are valid
- Salisfactory lest/Calibration in no way implies thal the product so fested or equi is

pp by NABL. Resulls presented in this certificate relate only
This certificate shall not be reproduced except in full without written app of FCRL The unceytainties are for a

{o the ilem/s mentioned & mhbraied atFCRI
probability not less'than 95% confidence level unless spcdﬂed olherwise.
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Table 4

Sample Caleulation & Uncertainty budget
Actual Velocity Range: 3,01 - 80.26 m/s

Dala point : S| No.: 4 of Table |
Source of Probability Standard Sensitivity | Uncertainty | Degree of
Estimate | “Limits
uncertainty distribution uncerlainty coefficient | contribution freedom
X L R n(Type B} Divisor U] e. uly) 1

i temperature Ty BO0E02 | TypeBHomalcd? | 400E02..C. .| 2406402 | 94678400 5
sttt | B o|%penRectioguc TO0EH00 Pa. [Z1008i00 | 7008400 .

Relative hunidity, Ry, Y| sioe0t | rypen,Homat b 2| 286801 ©. % |raa0mi01 |- 1208001 o

Vapour pressure, Pr(lddéil i 2.39E401 Type B, Normal L.19E+01 5.25E400 o

Vapour presstire, Py (Rh] P 1850735 - Combined sta

lhiolecularw{iéﬁt;‘h(. B 0.00E400 o

Moleculir\véiéhtr'hl 0.00E400 o

Va urprcssifirf:. 144E.03 o

Barometric pi 6.09E05 »

M_clecul:rwe.}g'ht','hl

Pressure at Ré 344804 o
[Molecular weight; Al 102 | 570805 o
[6as constantyR B4 | 658205 °
[Tesperaure aRee £03 | -150E04 &
IDensily ofair

Pressure at Re d4B-10 | 4.33E-09 ®
Differeatial press 6806 | 985809 ®
Isentroic expof 0.00E400 %
Compressibility ¢ ; )

DU Ioalibration factor, o, “Type B, Noraal , 758400 | 1.882.02 5
Compressibilily correction factor, {1} 0.99999 | 8.66E-09 TypeB,Normal '§ 2 | 433809 . 375E400 | 162E.08 @
|Differential pressure, 4P, Pa . 802 | 1800B01 %| TypeB, Normal 2 |7215803 Pa | 234E01 1.69E-03 o
|Mii!y atrefereace meter,p,  kg/md 1.13970 | 7.T1E04 Type B, Hormal 2 | 386E04 g/ o’ -1.63E400 | -6.35B04 2
IRel’erence velocity, Uy {m/s) ) 3751 Combined standard uncertaiaty, uc 183 E-02 m/s
Bestfittine . . | tmen 1 1 [o76804 s | Lookr00 | 976204 4

_ Combined standard uncertainty, ue 189E-02  “mfs ‘ .
Effective degrees of freedom,aelf 5586405
Coverage factor, k 35 .
Expanded uncertainty, U (For k=2 0.040 mfs 11 % reading
Refer Table, 2 for corresponding actual velocities Ug=a, xl-g r~x E}Ay_% m/s

>>>End of Certificate<<<

All the Instruments/Reference flow meters used are traceable to national standards through reference standards and their calibrati i
Salisfactory test/Calibration In no way implies that the product so tested or equi ibrated i ans are valid

i i IS app by NABL. Resulls presented in this certifical
This certificale shall not be reproduced except in full without wrilten appraval of FCRI. The uncertainlles are for a confidence pmgabllity not less 1o 95 ey

1 y to the item/s mentioned & calibrated atFCi
than 95% confidence level unless specified otherwise, R



