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National foreword
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inchudes the corrections to table A.2 issned on 1997-02-20. It supersedes BS 1780
18985 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
GEL/65, Measurement and control, to Subcommittee GEL/G5/2, Elements of systems,
which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committes any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed,

= monilor related intemational and European developments and promulgale
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
Lo its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ‘Tnternational Standards Cormespondence Index’, or by using the
‘Find’ facility of the BSI Standards Electronic Catalogue,

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

This European Standard has been prepared by
Technical Commitiee CEN/TC 141, Pressure gauges —
Themometers — Means of measuring and/or recording
temperature during the distribution of refrigerated
frozen and quick-frozen products, the secretariat of
which is held by AFNOR,

This Ewropean Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by June 1997, and
conflicting national standards shall be withdrawn at
the latest by June 1997,

This Furopean Standard is a part of the series of the
[ollowing standards:
—~ EN B37-1: Presswre goawges — Part 1 Bowrdon tube
pressuve gauges — Dimensions, metrology,
requiremendts and festing,
— EN 837-2: Pressure gawges — Part 2: Selection and
installation vecomanendutions for pressure gowges;
— EN 837-3: Pressure gawges — Part 3: Diaphiag
and capsule pressure gauges — DNmensions,
mefrology, requirvements and festing.
According to the CEN/CENELEC Intermal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France,
(zermany, Greece, Iceland, Ireland, Ttaly, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Swilzerland and the United Kingdom.
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1 Scope

This European Standard specifies requirements for
Bourdon tube (designated by ‘B, see clause 12)
indicating pressure gauges, vacuum gauges and
combined vacuum and pressure gauges (compound
gauges), with circular, spiral or coiled forms, from 40
to 250 nominal size, and with ranges up to 1600 bar, for
the measurement of gauge pressure.

A reading of zero bar is atmospheric pressure,

1 bar = 10° Pa.

(zauges specified have circular dials with concentric
scales for industrial and test use.

The standard includes methods of test for performance
to be applied at type approval and production piece
tests,

The standard applies to gauges suitable for industrial
use with common industrial fluids. It applies also to
liquid-filled gauges, ganges for high pressure gases and
gauges for use with oxygen or acelylene, II does not
apply to pressure gauges with electrical contacts.
Pressure ganges for welding, cutting and associated
processes are not included in this standard, but are
specified in EN 562,

2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references the latest edition of the publication
referred to applies.

ANSIVASME
B1.20.1

EN 472 : 1884
EN 562 : 186

Fipe threads, general purpose (inc)

Pressure gauges — Vocabuwlary

Gas welding equipment — Pressure
gauges used for welding, cutting and
il processes

EN 2856389 : 1992 Moferials used for equipment used in
gis welding, cutting and allied

PYOCesses
(150 9539 : 1988)

EN 60528 : 1991 Degrees of protection provided by
enclosuies

EN 600658-2-6:  Electrical engineering — Basic

1995 entvironmentiol festing procedires —
Part 2: Tests — Test Fo and guidance:
Vibration (=sinusoidal)

EN G0068-2-27 1 Electrical engineering — Bosic

1993 environmental festing procedures —

Part 2 Tests — Test Eo and guidance:
Shock

@ BSl 1904
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IS0 2258-1: 1994 Pipe threads where presswve-tight
Jgoints are not made on the hreads —
Part 1. Desigmation, diveensions and
tolerances

IS0 1502« 1992 Technical dromwings — Methods af

endicaling swefiace levture on

drmirings

EN 22768-1 : General tolerances — Port 1:

1993 Tolerances for linear and angulor
dimensions without individual
lolevanee Dudicalions

IS0 2659-1 - Sampling procedures for inspection

19859 by attvibules — Part 1: Saompling

plaas inderved by acceptable quality
level (AQL) for lot-by-lot inspection

Motor vehicles — Graphic siymbols —
Principles, synopsis

ISO 7000 : 19589

IS0 10102 ; Assembly fools for screws and nuts —

1950 Double-headed open-ended engineers'
wrenches

3 Definitions

For the purpose of this European Standard, the
definitions given in EN 472 apply.

4 Nominal sizes

Nominal sizes of gauges are as follows: 40, 50, 63, 80,
100, 150, 160 and 250,

See table 2 for dimensions.

5 Pressure ranges
The bar is the preferred unit of pressure.
Pressure ranges in bar:

Dto 06 Dtob 0to 6 0o 600
0to 1 Oto 10 Oto 100 0 to 1000
Dto 1,6 Otol6  0to 160 0 to 1600
Dto25 0tw25 0o 250

0to 4 0 to 40 0 to 400

Vacuum ranges in bar:

Vacuum ganges have anticlockwise pointer travel with
increasing vacum.

—0G6tod —1to

Combined pressure and vacuum ranges in bar:

-1 to +0,6
—1 to +1,5

-1 to 43
—1to +5

-1 to +9
—1 to +15

-1 to +24

The Sl units Kilopascal (kPa) and megapascal (MPa)
should follow the bar series from 0 to 60 kPa up

to 1000 kPa, then change to 0 MPa to 1,6 MPa up to a
maximum of 160 MPa.
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6 Accuracy classes Table 2. Dimensions
The accuracy class staling the limits of permissible e
error is expressed as a percentage of the span. Nominal  d, d d. d,
The following accuracy classes are defined: 0,1; 0,25; size
0,6; 1; 1,6; 2,5 and 4 (see table 1). 40 a0 &1 51 36
For gauges with a pointer stop, the accuracy class will =0 A0 =1 20 oo
) _ CFLF Ly T X LY L
cover 10 % to 100 % of the range. For ganges with a
free zero, the accuracy class will cover 0% to 100 % of 65 &1 &6 T i
the range and zero shall be used as an accuracy check S0} oo 114} 05 5
I'}Ulnt— LW L§7 1 I ) £
LTUPCr or L o g oy
Table 1. Nominal size compared to the : g :
accuracy class — .
- 2 _ = 0 e b Frat =
—Meminalsize—— Accuracy class
L g SN0 W L o |
- &3 995 a6+ & 25 4 —=ob 245 206 216 .
e e L S - NOTE. dy elongated holes can be accepted 1o ensure
interchangeability with previous standards.
Ly L A" A L'
wr Fi ) FiY Ak Fi
60 Y v v oy 7.3 Pressure connection
S = = = The positions of the connections can be selected from
XTI Ak g™ iy i . ¥ % Yy
table 9 (types of mounting and connection position).
ER i iain i * o e For thread forms and sizes, see table 3.
o ——x H—x
Table 3. Thread forms and sizes
: - —HrrrarHe e e
7 Dimensions TETES S NPLET
7.1 General tolerances "
(General tolerances; EN 22768-1. e
LA e NI LY
7.2 Cases and flanges Giop 14 14 NPT BT
I'her wser will have to determine the dimensions for " NOTE. G 38 B is not, preferred.

panel cut-out according to the manufacturer’s data.

threaded pressure connection i, AT 3

iy Outside dinmeter of case
il Ouiside diameter of Nange

s Dinmeter of fixing hole eirele
iy Diameter of fixing holes
Figure 1

© GBS 1608
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Table 4. Dimensions of parallel threaded shanks

IS L ! TR I R
T T e e e

—'Pl-li‘tad 1}:: I|3|'I_| Tl T |r] r-_l -il| ; Ly
i, min HLE +U,fi min
t 1] [i]
10 1T 4 %] 10 1 (] ig
L L X Ly () AT =) ] LT [
10 I y & [ 1k 1 £} 10
LS e g .l el Al LET =] =] =] I
o o EE 19 12 1& : Al L] 1
Ear LY Thr T p e e Tr r E=] rer
15 1 A 175 172 3] q L2 ] 2 172
L T = T o T = L= T T L

1
L RS

NOTE 4. For inchangeability with previous standards, the spigot of G 14 B can be manufactured with diameter 4 mum

7.3.1 Serew threads 7.3.3 High pressure shank (HP) for connection
Parallel pipe threads (svimbol (3) according to with lens seal
150 228-1.

Taper pipe threads (symbol NPT aceording o
ANSIASME B1.20.1.

Other threads specific to certain indusiries are
acceptable,

7.3.2 Shanks with parallel pipe threads max.®4.5

hexagon, square or flats

M
?’ "
[l s . i) %
d, / .
B /14 N s
W M ¥ .
: A h 2
} [ P d; o>
|| 1 Y
o df'
1. T
| . % d, \/ : R =43
!; Pl x &0* 20
¥ 1 e
A\ ; 1 Figure 3
| ,f___fdz B
epigor .;:|3 Table 5. Dimensions for high pressure shank
Y o [j \"// T R, =16 e et
T Thread size ds dy ds 7 Ly
; £y : i J % i Ilﬂ:t 1:II_:I Il|'|'l:
NOTE. Minimum height i of lats shall be compatible with
use of standard spanners according to 150 10102, 128 7,14 15 17,5 19 25 22
Figure 2 (for HF)

U Aceording to 180 1302,

@ BSl 1808
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7.3.4 Shanks with taper pipe threads

(hexagon, square or flats)

Figure 4

Table 6. Dimensions of taper threaded shanks

Table 7. Dimensions of parallel threaded
tapped holes

| I FETE Hiﬂ — n H’I II’II‘IPIE‘!
TR -

Thread size il iy Ly
i) —{.5 min.
o1y 15 T e
= T . s +
124 EE 1 10
e 1 H
e e e 12
G 12 T 19 15

7.3.6 Sealing washers
For use with parallel screw threads only.

NOTE. The cholee of the sealing washer material depends on the
pressure and the fluid (o be measured.

S L e R
| I
Thread size 1 W N T !
oy Tin, i, } h,_ |
oy v | I
FHNPTES 13 H Figure 6
15514 WD YT 10 177
o INTD T L0y ILTF T

- NOTE. Height of Aats () shall be compatible with use of
standard spanners accornding to 150 10102,

7.3.5 Parallel threaded tapped holes

Figure 5

U According to 150 1302,

Table 8. Dimensions of sealing washers

IH = & i &
Barrreresterretrr ot tres
i ; e —

G1ARB 40 +03 u 15

'.I;.l’_l ﬁ "_I-'._.-"
14 B o 02 e U 1.5

T U alyt¥ [:llj
: ;';.l'l!c'll H‘ll £ 7 +|.:||:.:| 153 1] _.’

L | 0.3
1128 oo 04 17 2

LEET=] |j 11.'.!'_”I:_:1

7.3.7 Sealing lens

For use with high pressure shank (IP) only, according
to 7.3.3.

i 24 {Spherical)

T
A 1 | m"
£l [ max 816 1
#5 Y T e 2= =
] | y
b LR cuplar
By ! \J’r : \/ By 2283
B A S |
Figure T

o BS1HS
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7.4 Type of mounting and connection position

The different mounting types of gauges shall be as given in table 9. When mounting, ensure that there is enough
free space for the blow-out device, if any.

Table 9. Type of mounting and connection position

BPoadial ooagnrood s oon 10 11 15k
LY N T LWL RN L Iy i j =y
oty
ekl J
o
L & TV e |
ER ELSEE N LWl DI ) L
Centre back 20 21 22 23
connection
"1
s
jrom—
- N J}
Ll PO | e |
LJ'N 0T |IJ.". T TR
T & e g | e e e I 2] =] ¥ L]
L W M WU LW UL EE L R LR D = Fr =l L [
A
oy

g
ﬁ@

F

8 1
Lij e S | ppe——|
S LS g ey Ei e iy
S g Flush mounting
Three-hole fixing Clamp fixing

sl 1tE
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8 Pressure element assembly

Table 10. Table of combination: pressure, threads, nominal size, materials
Pressure | p = 250) har B = 230 bar p = 400 bar p = 600 bar £ > 1000 bar Nominal size
B <400 bar P < 600 bar P = 1000 bar P = 1600 bar preferrel
Threads
G18D ) {-) (-} 40
1/8-27 NFT A
EXT
Gl4B (-] 40
1/4-18 NPT 4l
EXT G
80
G3IBDR (-] 80
100
___________ 150 and 160
1728 i, a0
_ : 100
NI 150 and 160
LN 250
1/2-14 NPT (-] B0
EXT 1040
150 and 160
| 250
G172 B i | [ Loo
(For HP) | : Al 150 and 160
i 250
| il
! il
Mavetial with e 0,2 = 160 Mo’ (.. Lrass)
= Mucnal with Ry 0,2 = 190 N’ (e.g. stainless stecl - monel)
H.”” Watcrial with Bp 0,2 = 260 Minm’ (s siainless stepl)
MOTE. Combingtions marked (-) ghall not be wed.
9 Requirements - Table 11. Maximum permissible errors
The test methods for these requirements are giv{?n n Aceuracy Limits of permissible error (pereentage of
clause 10. clasacs Span)
fale + 010
9.1 Accuracy e b
The total errors of indication at reference B:25 —H:255%
temperature 20 “C of the gauge shall not exceed the 06 Eogue
values given in table 11. - T 1.m
Installation of the pressure ganges shall not cause any o Bl
change of readings. e e
Table 11 shows the limits of permissible error as a s —
percentage of span at reference temperature 20 °C 1%
4 T 41

corresponding Lo accuracy classes,

© BSI 1868



9.2 Hysteresis

Hysteresis ermor in pressure ganges shall not exceed
the absolute value of the limits of permissible error at
reference temperature 20 °C.

EXAMPLE

Pressure gauge with a maximum scale value of 10 bar,
accuracy class 1. The maximum permissible hysteresis
error is 1 % The difference between the readings taken

al decreasing and increasing pressure shall not
exceed 0,1 bar (= 1% of 10 bar).

9.3 Temperature effect
The wvariation of indication caused by effects of
temperature shall not exceed the percentage values
given by the formula:

10,04 % (13 — ;) % of the span
where:

#1 is the reference temperature in degrees Celsius;
f2 is the ambient temperaiure in degrees Celsins.

9.4 Endurance

Gauges shall withstand the steady pressure,
over-pressures and cyclic pressures as described below
without exceeding the specified change of accuracy
(see 10.4.3). For ganges with combined pressure and
vacuum ranges the endurance test required may be
met with gauges of positive range only with the same
span.

EXAMPLE

A gauge with a range of —1 to + 5 bar may be
substituted by a gauge with a range of () to 6 bar.

9.4.1 Gauge suitable for maximum steady
working pressure 75 % of the maximum scale
value

9.4.1.1 Steady pressure

The gauge shall withstand a steady pressure equal Lo
the maximum scale value for an extended period.
9.4.1.2 Over-pressure

The gange shall withstand the overpressure shown in
table 12 for a short period.

Table 12. Over-pressure

Maximuwm scale value
Bi o

bar

Over-pressure to be applied

i - :
— i{!} tti — ii!! i,lq’ e 5‘.3&& E'aittﬂ

—HHe—=1600—— 1,10 = maximum scale value

9.4.1.3 Cyclic pressure

The gauge shall withstand a pressure fluctuating
from 30 % to 60 % of the maximum scale value for the
number of pressure cycles shown in table 13,

© BSI1 1698
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Table 13. Cyclic pressure

Maximum seale value of Number of pressure eyveles

bar

Piil) |4 T
oo ooy

B 4
—B0e=1E0—— 15000

9.4.2 Gauges suitable for maximum steady
warking pressure equal to the maximum scale
value

9.4.2.1 Sieady pressure and over-pressure

The gauge shall withstand a steady pressure of

1,3 times the maximum scale value for an extended
period.

9.4.2.2 Cyclic pressure

The gauge shall withstand a pressure fluctuating
between 30 % and 95 % of the maximum scale value for
200 000 eycles. 15 000 cycles are sufficient for gauges of
classes 0,1; 0,25 and 0,6.

9.5 Operating conditions

9.5.1 Rated temperatures in service

Ambient temperature and temperature of the fluid

under pressure: —20 °C to + 60 °C

Minimum and maximom temperature in service for
liquid-filled gauges shall be in accordance with the
liquid properties.

9.5.2 Rated storage temperature

Storage temperature: —40°C to +70 °C.

The gauge shall not change its appearance. The dial
and pointer shall not crack, blister or change colour,

9.5.3 Protection against ingress of water and
Joreign particles (degree of protection)
Recommended minimum protection ralings in
accordance with EN 60529:

— for indoor use: IP 31;

— for outdoor use: 1P 44.

9.5.4 Effect of mechanical shock
After the application of shock loads of 150 m/s?, the
gauge shall remain within its accuracy class.

The shock test is required for gauges with accuracy
classes 1 to 4 only.

09.5.5 Effect of mechanical vibration
The gauge shall be subjected to vibrations on three
orthogonal axes of the following conditions:
— acceleration 5 m/s?;
- range of frequency from 10 Hz to 150 Hz;
— sean rate 1 octave per mimate for the period of 2 h
per axis.
The change of indication after the vibration test shall
not exceed 0,5 times class.
The vibration test is required for ganges of accuracy
classes 1 to 4 only.
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9.5.6 Leak rate 9.6.2 Scale interval

The leak rate shall not exceed 5 % 1073 mbar - Is. The scale interval shall be a value that represents

9.5.7 M tin it 1= 10" 2 = 10" or 5 = 10" of the pressure unit, where
L3 MOURTIRG POSIION # is the whole number which can be positive, negative

A variation of the nominal mounting position of tg Or Zero. :

shall not give a change of indication of more

3 The minimum nomber of minor seale divisions for
than 0.5 times class.

each class of accuracy and size of gauge are as shown

9.6 Dials and pointers in table 14. For fllustrative examples see annex A

9.6.1 Scale angle 9.6.3 Scale marks

The scale normally covers 2707 of are, but may be 9.6.3.1 The thickness of the scale marks shall not

longer for accuracy classes 0,1, 0,25 and 0,6, exceed 1/5 of the scale spacing. Examples are shown in
annex A.

- Table 14. Minimum number of minor scale divisions

—Seale——— Neminal size——— Minimoum number of minor scale divisions
Avnirien el
5 8
0.1 025 N 1 1.6 25 4
O 100 A0 S A sy
LU R R L =ty i L
j=F i} DTN < C T
R - - -
Fein ] TRy s Tat sy 0
1TETF Lr Fay F e gn
EHY ElL = i =0k 2
i TR T TR LE LT
1040 10480 =0 El
IR RLY] AR PLT e FLF e FLF
LED el 1240 Y TAT AT =] I={ i}
LR R L — LT ALTRF R R
LW ol ] E A0 100 =0 Bl
T O =L ONT e T [RAvd
= T80 A4y Zh=] Le [y ] Dl
L LT or [ ry [ ) [
j=Au1 D] ) DD
THr L I TS
Felal L5 ) L5 5
T [ =y L= =] L o) E
[T ) ) ) )
LET L L p L I
LW By Lo Ly ] Ly 13
LURF “rr [ =] L= =]
150 awd 140 1 0y D) D)
e R Fd =it — =
S50 L] = EHY =30 e
[ E v LR r=L T RS L [ [ =]
Do 250 A0 15 s Ly 8
LS R e o =12l e [=1x
=0 0r o= =4
-} e =— ==
] 3] -4 Ly 14 L3 e L) [
T Frag Fern; T 2h
T =0 =iy 5
L oy rr R Eav
(AT | e Bl Bl
R LT X = For FCF
150 o] 140 10 D14 Eny By
TR O Ty 1Ty TS ™'
250 500 250 125 &0 50 — —
[ 4o A0 Al apy oy a0y
e -+ - = =
1 TN =0 ¥l
[ e LY L =i
(¥4} — - — 20 20 20 0
Y A0 A4 A0 A
R Ay T o e 47
1040 oy A A
I R LN LT 4 ¥ 4 ¥
LEDN el 1O ENTATR] 20 A0 10
PR LW R L e LI LRy Ty I
'y I i
250) 400 200 80 40 40 a5 _
I P a1 A4 L Tl = 0
LR LITLF AT LTy =Ly [y
=0 G TN ES T G
. T Rl [ELY
i — - — a0 30 a0 Al
N 20 et un Ll n) Feln
[ v T T LB T T
(AT (NI S T a
LT Lot AT LECF
1E0 o o . e 10 1500 e} Fed il
e T Ol I IUAT ToT Ty LR LT

250) 300 300 120

2
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