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(Correction Factor)

at Gauge
Pressure =
Vi P g

sea level) Assumed

Atmospheri
¢ Pressure

at Gauge

(kPa) Pressure

. =174 kPa
-400 -250 105.14 1.06 1.05
-250 -150 103.63 1.05 1.04
-150 -50 102.44 1.04 1.03
-50 120 100.85 1.02 1.01
120 300 98.82 1.00 0.99
300 470 96.79 0.98 0.97
470 650 94.76 0.96 0.95
650 830 92.73 0.94 0.93
830 1020 90.7 0.92 0.91
1020 1210 88.66 0.90 0.89
1210 1400 86.63 0.88 0.87
1400 1590 84.6 0.86 0.85
1590 1790 82.57 0.84 0.83
1790 2000 80.54 0.82 0.81
2000 2210 78.51 0.80 0.79

Reference: Table 2M, page 3-51, NIST Handbook 44:2008,
Specifications, Tolerances, and other technical requirements for
weighing and measuring devices
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ol L) oAl — 2l Algdl Bl @l =V,
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1wl 55 Jla
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Vz =?
V;=1200 - 1000 = 200 m’
P, =2.74 + 94.76 = 97.50 kPa
T;=25+273.15=298.15 K
P, =101.56 kPa
T,=15+273.15=288.15 K

V,=V xixi

2 1

), (2T4+0476) (15+273.15)
101.56 (25+273.15)

V, =(1200-1000 =185.58m’

e Y (185.58 m’) g sbow 4de sy Jmad) i) g 1) aaal) (58 4ule

(200 m>)



v-e N

C Lain )

s Al clathats g daa ol g el ciladlad) g s il  gladl) g Addai)) axlis £ o) D80 clallaty o

sasdud) aladd g

sl ) s Skt

anll Bl asalS anal) Jygad <l gl g ) clalae (Puan 9 G Fn o ay
B e Wale @sa ol Llgs L digins dga o Butla Bal) g il Ay
Slaalaily XY Y (\V_\) ?.Q.J Sauﬂﬁé” e@ﬂ‘

Ll AaBal) (b 5 Ak i Balgdig £ o8 ) B) Balgd At ase Jla

1A 9% Eanl) il

anall (usad Blalg dad) b o G oY) ATl bl Zalaa) ) 2Y
cbadatl) a3 50 ol cilllatal aran

¥ oana Jagal 3a) g e dae ol Jlexiad o) qus 5 Al Sag e dga o Ao aidd
oY) (aianl) el

oY) Farll RS aan Lgale 81 i) Agad) Jeat

oY 3alaly
R

=Y Aalad
K

s sl (g8aTl) bty VoY Batad

A0l il gadl) o o) Ay ¢(o gl (sal) cildlatad A lai Y () £Y
AUAY) Ll (pa &Sl (aad) ¥ ) Juw o (Jadng g AURN asdl)
Juleatia) 2850 ) BLaYL 5ol Gigse 3509 p2e g cdua sl g fiad) cladlallg
el
(MPE) 4 ¢ samad) alic¥) Uadl) jand
(B Aadal Skl (1,0) o laia iz die o)) bkl Jaad gand
dad (L.ﬁa.a'a) @ i) (F8al) ol SN Ay 7 sama) @B&Y‘ Uadl) da8 (o<
(A5 G 4 7 ganad) alicY) Undl
IS o il i (V) S Band 95 e Balat oda 5 ) o) s gadl) 61 jaf aly
Bhy iy dmdal) (b, g Jod Gl £Y clie M Al g Audlatia Jl& alalae £ 4
13 Ga (V) dy Gadad) (A Gl (Y21 p) Jsaadl
AT Bdly Lgha (lated) cildlam) il Why gBatl) Ladla aaad Al
L s (0) Lahaia
LUl (BBl LA avan cfalanll ASILalf Agad) Jaa

A

Ailuall aay (GEal clullats  A-Y Saled)

(L Dluall o1 jaf aly 2 G Cildlae aan o A Gl adl) 61 ) G
eﬁis\l\ L}‘MC)AJSCU\ ‘Jaaﬂ\\!dm‘dﬁuu.b cJadia g @ﬂlm‘ (aadly

Sl Judaial) a8 ) ALLYL 5 Al qigie 35 ate 5 Aua ol g siad) ciladladlg
(MPE) 4 £ sawall alic¥) Uadl) (aad



N\

Y-

C Lagisun )

(et gl bl (1, 0) o e haiia die uil) bavial) Jaad and

1 Aladl) gaanl Gilallaty

Jae A Adlad) clgal) s o Aladl @8ail o) ) daasall 32y
Gigal g ) clalas aladiud g ssaliy Ay delay s fiy Tl Llha
el 53¢ Lgiln s3e ol anal) o

Ailas il oS Ja B Aladl (sl B aran dnpad) Joaas
pdgd Allan & Fhadl) guilid Cils 13) RSN aran Lgude ) o) dgall Jaati e
ilaalatly
sl jiad clesial
AUl dn ol g el ciladlad) anad) Jugad <l g3l 5 ) culalas Jaad of

Al ol £ oil) )8 Aadle

A pad) B ca Lgale (381 gadl a3A) / g8a Aadle

Gl (e Aalaiud) oo 451 ) ¢alatl) L gf daddd) 8 Mand) ada g L
Anall clgall ool cldlall 4855 Ml J8sh dall sl 4w ral) i
Aasdl) 8 A g Al ga danl] Judiciall 2B ) A g dpilia A8 oy 435 glaa g
sasled) aladN g cuS Al culallata
Jalal) ciladat o (3 Lay anadl Jagal il gaf g Sl culalie aladiiad 5 qus 5 qan

-y salal

AP b X

Y 1. Balad

Aadl) Al jesh dBUal cuhaiand Laldd) culullata )

(Active Electrical Energy Meters)
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LAand) sl da Al Qe g 4 T samad)
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s 5=alll pLIAY) s Aty Uhadl) jlafa oSy 3 g (T) Jill (5 gmiall) il
A T s

:(Voltage of electricity supplied to the meter) (U)
a3 g el el ¢Sl agall dad

:(The specified reference voltage) (U,)
aaall xa jall agal)

:(The frequency of the voltage supplied to the meter) (f)

JAlaall 3 3l agalt aa 8
:(The specified reference frequency) (f,)

daall s pad) a3 3l

:(Power Factor) (PF)
(U) 5 (1) &= (@) sshl (38 4g) H alaill cua = (cos @) = 34 Jalai

‘4

KK

NY
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(A) 40N Al cla 3 gaay Ly caland) Aaluda L 3 paad adladd) o caay
(C)s(B) s

:(Rated Operating Conditions) o) Al Cag Bl Y-¥- g Salad)
s(Uy) s (f,) a2 fagans g calaall dalie ) Sl Cig s agaad pand) Jo qay -
Al e Zdaa) (Ier) 3 (Imax) S (Imin) S (Lse) 3 (In)
Lol (- i)eﬁ\)d\gdﬂ\@w‘hjﬂ\ Aaad) g8a) of e UL\.J\?.\Q.MAA.J -
Adlusl 4;)431&33 ANl Als 1l (g Jaly :()- i)eﬁ\)d\gdﬂ\

Class A :[ Class B :[ Class C ]
B _diln A gua gt cufahandy __ 1<0.05I; | <0.041, | <0.04 I,
For direct- in | < 0.5 Itr < 0.5 Itr < 0.3 Itr
connected meters >50 I, >50 I >50 I,
o e ” 1<0.061; | <0.041, [ <0.02 I,
dsachs desd ) Sl <041, | <021, | <021,
For transformer- |
operated meters =201, | =201, =201,
P >121, | 2121, | >1.21,
® For Class B electromechanical meters Lin < 0.04 1, shall
apply.

Gday o e ) B Akl Jalza g caa il g cagad) gaa sLiaj (Y-%) a2 Joad cpy -
SV G M o) cua (e JS1 g ey 77 pannad) alicY) Uadd) it Laic sl
alad) a5 gil) alaid 3 g Jad) sl gl dalad) (ailadl)

Y A a8 il g agad) cda 058 O e -

0,9 xU,<U<1.1xU,
0.98 x f,<1f<1.02 xf,

= 0.8) . (Inductive) =3 (cos@ = 0.5) Cr JBN Ao 328 Jalad e G6S -
.(Capacitive) ¢ (cos@

:(Maximum Permissible Error (MPE)) 4 7 samad) Azt Uadd) YoYo € Saladl
JMJM(C)J(b)J(a) 55 pad) cileal g AGHALY e 8N uﬁ‘).ul_ae.‘.&e.u -
cdma st Lgad aie Lo 45405 & 3 fgal) cileast g Lg):‘ﬂuluhﬂ‘@uu\ O A
(Y-£) ady Jdsaal) 3 31sa 58 LS (MPE) 4ad Ao (ull) Usd 15 Y o g
Al el e 4y gunall g <ol

Error of measuremen

\/a2+b2+cz---

agaadl Ao Uadll a4 5 Y O caan « mitia Joaad U0 cual slaad) Joany Ladic -
(Y-%) a8, Joaadl A Basa gall
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Operating Temperatures (°C)

-10to 5 -25 to -10 -40 to -25
OR OR OR
30 to 40 40 to 55 55to0 70

Meter [A B C|A B C|A B C|A B C

O Jaa e Jadil) Ala B ) ghal) Samie clalad) i ghal) 4alaf ity
Inn<I<[35 2 1[5 25 13[7 3. 179 4 2
I,<I< [35 2 0.]45 25 1[7 3. 13/9 4 15
skl Lgéla\dmdM\théJ‘,H‘ Badaia ufalandy
L<I< [4 2 1[5[3 13][7 4 17]9 45 2
MdahwuhubJ\ﬁudesuwﬂwid.muw ABBaNa

A8 <l (MPE )
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:(Permissible effect of disturbance) (fusdill 4 ¢ samall G €Y ¢ Balal)
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bl dl) aals i ) Ll

(2 il clibia 5 (E,) mdalite g4t Jaaaal) ae daad) (58} 6 O -
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S Al jadl and ate A8l o A5 Y o g g oAy gha Bl (i o
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daall il ded sy Bl o Y Euag Lgalatiad el o Gy
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el gad) 038 (pa Manll (ALY (ailad laa cuny

Effect of disturbance of long )alish 3 &l Gayeal ils
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A B C
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(Ja88 ) gkl Sadaie cillaadl o gubay) (il S gl | 4 2 1
" gD Ll ) ga @ iadgeial| 1 0.8 0.5
TS AN B il A el el LN 6 3 1S
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(Permissible effect of transient electromagnetic phenomena)
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(Measuring systems for continuous and dynamic
measurement of quantities of liquids other than Water)
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T ide Lg\l <<In>> iiall (e 5 ) g2 gd 4 T gaal) e.hﬁ\’\ Uadl -
V-V a2 Jealt (e (E1) 3send) (B Aal) ol gy ¥ o) uag
e ol O ba <<In>> ciball (e (31900 B 4 7 pasual) e.hs\}\ Uadl ¥
; (\ \W)@Jd\gdﬂ\gﬁ\(EZ)AM‘@@AM‘&MY& 2 g
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daala 3l Al 4 7 panad) ehs\!\ Uadly (V-1 A Jgandl

Nominal MPE + cm®
Capacity cm’ E1l I E2
10 0.05 0.02
20 0.08 0.03
50 0.12 0.05
100 0.20 0.06
200 0.30 0.09
500 0.50 0.15
1000 0.80 0.22
2000 1.20 0.33
5000 2.50 0.75
10000 5.00 1.50
S Claglea 6291 Baladl
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(Pycnometers)

dla—adl Vo)V Baladl
(V-1 Jel) i) el piiat) 8 Lardiionad) ABUSH uplia o cilagdedl) sda gudid

Lipkin- Hubbard- Gay-Lussac-
Pycnometer Pycnometer Pycnometer

Sprengel- Reischauer - Ground-in thermometer
Pycnometer Pycnometer Pycnometer
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1o ld e S alle (O v) (bl A pad) B Al da e S O e -
AN SB[ JSdy ABUS) (e
sial (V-1V) Al Jsaadl b At Lpan) culaal) AU Gagilal 068 of Juad) -
s sil g
by Jsaall A Bl adll (MPE) 4 gsamad) aliod) Wadl) gaahy ¥ o g -
LU (V-1 Y)

i ABLSY aenlial 4y 7 ganall eﬁsﬁ\l\w\\g:\,}m\!\ Slad) 1 (1-1Y) Al Jgandl

e s

. . Nominal Capacity | MPE

Type Designation } (ml) £l
1 Lipkin 1, 2,5,10 5
2 Sprengel 5, 10, 25 5
3 Gay-Lussac 1, 2,5, 10, 25, 50, 10

100
4 Reischauer 10, 25, 50, 100 5
5 Hubbard 25, 50 15
6 Ground-in 10, 25, 50, 100 50
thermometer

B Cilaglaa €29V Balad)
00 e plal) i 5o aran Jaal O)f caa
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da gl g mad) clahaial) WOy A Baladl
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L) (V-VA) ) Jand) 8 LaS cctalanal) Lan) cilaad) (3585 o Jually ¥
(o LaS Loall g Lidadl 3 gand) crada o i) (a9 4a £ gameal) alie ) Uadd) 060 O cuay v
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Cilalad! 2810 (a9 dsanl) Slad) 1(V-1A) a8 Jganl)

Nominal Delivery Time (s) Maximum
Capacit . Permissible Error
(Il)nl) y Min. Max. (& ml)
10 70 100 0.02
25 120 170 0.03
S0 105 150 0.05
100 100 150 0.1
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(Graduated Measuring Cylinders)

Jeal i diasa pulaaS daadiui ) da i) i) g o cilagheil) oda gl
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Nominal MPE + ml

Capacity Class { Class Class

(ml) (1a) (b) 2)

5 0.05 0.1 0.2

10 0.10 0.2 0.3

25 0.25 0.5 0.5

50 0.50 1.0 1.0

100 0.50 1.0 1.0

250 1.00 2.0 2.0

500 2.50 5.0 5.0

1000 5.00 10.0 10.0

2000 10.00 20.0 20.0
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Nominal Capacity Maximum Permissible

(ml) Ef;ror
(%)
0.5 +5
1 +5
2 +5
5 +4
10 +4
20 +4
30 +4
50 +4
100 +4
200 +4
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International Vocabulary of Terms in Legal Metrology (VIML).
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International vocabulary of metrology Basic and general concepts and associated
terms (VIM)
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- OIML D 2: Legal units of measurement.
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- OIML R 16-2: Non-invasive automated sphygmomanometers.

al Bekda (b
OIML R 16-1: Non-invasi hanical sph f’s’w
- -1: Non-1nvasive mecnanical sp ygmomanometers. | eﬂ‘ .. u-“l:&-‘

s

-  OIML R 115: Clinical electrical thermometers with maximum 3/l (ulda
device. A

- OIML R 7: Clinical thermometers (mercury-in-glass, with  3,ladl (ulda
maximum device). gl

- BS EN 12470-5: Clinical thermometers -Part 5: Performance of 3,1 adl (ulda
infra-red ear thermometers (with maximum device). IR

- OIML R 35-(1-3): Material measures of length for general use.

Part 1: Metrological and technical requirements

ey
Part 2: Test methods
Part 3: Test report format
- OIML R 66: Length measuring instruments.
- ISO 648: Laboratory glassware — Single volume Pipettes.
- ISO 12771: Plastics laboratory ware — Disposable serological
pipettes.
. . Claalall
- ISO 8655 (1-6):Piston-operated volumetric apparatus. 4 Al
- ISO 835: Laboratory glassware — Graduated Pipettes.
- OIML R 40: Standard graduated pipettes for verification
officers.
- OIML D 26: Glass delivery measures - Automatic pipettes.
. . Al
-  OIML R 43: Standard graduated glass flasks for verification Lalal
officers. ;\; 1
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OIML R1042: Laboratory glassware — One mark volumetric

flasks.
- ISO 3507: Laboratory glassware — Pyknometers. A8 uplia
- ISO 6706: Plastics Laboratory Ware - Graduated measuring )
cylinders. il gl
Ay jaad)
- ISO 4788: Laboratory glassware — Graduated measuring & il
cylinders.
Glaladl
- ISO 385: Laboratory glassware — Burettes. Al

- OIML R 49 (1-3): Water meters for cold potable water and hot
water,

Part 1: Metrological & technical requirements sloadl clilas

Part 2: Test methods

Part 3: Test report format

- OIML R 46-(1-3): Active electrical energy meters.
Part 1: Metrological and technical requirements. LUl ol
: L gl
Part 2: Metrological controls and performance tests.
Part 3: Test report format.
- OIML R 137-(1-3): Gas meters
Part 1: Metrological and technical requirements.
Sl clalas
Part 2: Metrological controls and performance tests.
Part 3: Test report format.

- OIML R 117-1: Dynamic measuring systems for liquids other Cliuaa
than water. Cild g aall
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OIML R 21: Taximeters.
Metrological and technical requirements, test procedures and eashll Clalae
test report format.

: : o Al Julsa
- OIML R 120: Dynamic measuring systems for liquids other than ., 7 i
water. ‘ds\ \,.:A\.
) bia cle b
- OIML R 23: Tyre pressure gauges for motor vehicles ) Uy
-  OIML R 111-1: Weights of classes E1, E2, F1, F2, M1, M1-2, M2, s
M2-3 and M3.
- OIML R 60: Metrological regulation for load cells. Qi LA
(Glead)
- OIML R 76-(1-2): Non-automatic weighing instruments Al
A syl

- OIML D 11: General requirements for measuring instruments -
Environmental conditions.

- ISO 2859-1: Sampling procedures for inspection by attributes -- Part 1:
Sampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot
inspection
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1 OIML R 87: Quantity of products in prepackages.

2 OIML R 79: Labeling requirements for prepackaged products.

Consolidated text of the European Directive 76/211/EEC, on the
3 approximation of the laws of the Member States relating to the making-up
by weight or by volume of certain prepackaged products.

Consolidated text of the European Directive 75/106/EEC, on the
4 approximation of the laws of the Member States relating to the making-up
by volume of certain prepackaged products.

Consolidated text of the European Directive 80/232/EEC, on the
approximation of the laws of the Member States relating to the ranges of
nominal quantities and nominal capacities permitted for certain
prepackaged products.
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ENGLISH NAME: European Parliament and of the Council on Measuring 1
Instruments.
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