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ABSTRACT

The standard which descr'ibes a system for classifying the degrees of protection provided
by the enclosures of electrical equipment has several systems such as NEC, NEMA, IEC etc.

This project refers only IEC 529. “THE WATER PROTECTIVE DEGREE TESTER
PROTOTYPE” can test for classifying the degrees of protection provided by the enclosures of
electrical equipment in two characteristics of IP Code ( EX. -IPXS— omitting first characteristic
numeral),adjust characteristic number from 3 to 5. The test of each number refers to IEC
529.This project is applied close to IEC 529 and simulated in one mechanism . This standard
applies to the classification of degrees of protection by enclosures for electrical equipment with
a rated voltage not exceeding 72.5 kV. This prototype can test in some satisfied level that is the

type to develop in being the absolute tester prototype.
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(Theory of The water protective degree tester prototype)
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Because spray nozzles achieve the most efficient
are designed to perform spray performance in your
under many different individual application.

spraying conditions, it is
likely that there is more
than one spray nozzle

Each of the following
sections is discussed in
more detail with r

that would meet your to specific spray ngi?n
general requirements. each nozzle tabulation
Following is a discussion section of the catalog.

of spray characteristics to Still more specific infor-

help explain the criteria by : :
which each candidate &agggt?c%ﬁﬁzgﬁged

spray nozzle must be :
: engineer at your local
evaluated in order to sales office.

Spray Patterns

The hollow cone spray pattern is

" essentially a circular ring of liquid.
This pattern is generally formed by
use of an inlet tangential to a whirl
chamber, or by an internal grooved
vane immediately upst:z2am from
the orifice. The whirling liquid
results in a hollow cone configura-
tion as it leaves the orifice.

Hollow Cane

Full Cone A full cone spray pattern is round,
square, of oval in coverage, and
completely filled with spray drops.
This spray pattern is normally
formed by using an internal vane,
which imparts controlled turbulence
to the liquid prior to the orifice. Full
cone coverage,can also be accom-
plished with smaller drop size by
use of a header arrangement of
atomizing or fine spray nozzles.

O\

Salid
Stream

A solid stream spray pattern is
basically a uniform stream of liquid
emitted through a drilled hole.
However. modern solid stream
nozzles have been refined by use
of proper inlet chamber proportions
and contours ahead of the orifice
and-‘or by addition of internal flow
stabilizing vanes. These nozzles

i provide prolonged solid stream
t— i integrity and delay the start of
breakup and drop formation after
leaving the nozzle orifice.

g



.integral strainer/ (@]
wide angle spray wall-mounted
Ya" NPT or BSPT (M) %" NPT or BSPT (F)

- e

- DESIGN FEATURES

Fine sprey atomizing nozzles use
the liquid pressure alone to pro-
duce very finely atomized droplets
in a hollow cone spray pattern
with uniform distribution, often
achieving misting performance.

integral strainer

M series atomizing nozzles
feature a ¥a" NPT or BSPT (M)
inlet connection and a remov-
able core for easy cleaning or
replacement. ML series nozzles
are supplied with strainers.

N and NN series atomizing
nozzles consist of a nozzle body,
an orifice insertina cap, and a
core. LN and LNN series nozzles

All parts are precision-machined.
Orifice inserts, cores, and

Hydraulic Atomizing NOzzLES
FINE ATOMIZING SPRAYS/HOLLOW CONE

wide angle spray
Ya" NPT or BSPT (F)

two-piece design

LN-D and LNN-D series nozzles
offer a %" NPT or BSPT (M)
wall-mount design as well as a
built-in strainer.

N-W and NN-W series nozzles
feature the same construction

as N series nozzles with an extra
wide spray angle. LN-W and
LNN-W series nozzles are
supplied with strainers.

_:.strainer's are easily' removed for are equipped with strainers. Note: Core and orifice inserts
inspection or cleaning. - are stainless steei.
NOZZLE NO. Orifice CAPACITY (liters per hour) SPRAY ANGLE
‘ TypeLNN | Type LND | TypeLNND [ TypeN [ TypeNN [ Typem | DRM-JCO®L ) 5o 4 00 30 40 5 0|3 6 20
Tmale | Male Female Male Female Male Male | "o 7 |bar bar bar bar bar bar bar bar bar |bar bar bar
Conn Conn Conn. Conn. Conn. Conn. Conn.
%LN.60 | YaLNN.60 | “LND.60 Y4 LNND.60 YaN.60 YaNN.60 041 1206 43 53 61 75 86 97 114 35° 65°
%Nt YaLNN1 YALNO1 Y«LNND1 YeN1 YaNN1 Va1 0.51 |210 51 72 88 102 125 144 16.1 19.1]45° 62° 72°
Y%lK1.S | YalNN1.5 | %LND1S YaLNND1.5 VeN1.S VaNN1.5 VaM15 | 051 |216 ]| 48 76 108 132 153 187 .22 24 29|65° 70° 72°
Y% N2 VaLNN2 YaLND2 Ve LNND2 YaN2 YaNN2 YaM2 071 |216 | 64 102 144 177 20 25 29 32 38}70° 75° 77°
% UG VaLNN3 YiLND3 Y4LNND3 YaN3 VaNN3 YeM3 071 |220| 9.7 163 22 26 31 37 43 48 57|65° 70° 73°
%N ValNR4 YLND4 Y4LNND4 YaN4 VaNN4 YaM4 1.1 220128 20 29 35 41 50 58 64 76]|72° 81° 84°
YLK6 Ve LNNG YaLND6 YaLNND6 VN6 VaNN6 Ya M6 1.1 2251193 31 43 53 61 75 8 97 114|73° 79° 81°
VLN ValNN8 YLND8 VaLNND8 Ve N8 YaNN8 YaM8 15 |225| 26 41 58 71 82 100 115 129 153|85° 89° 91°
%LN10 | YalNN10 | %LND10 V4LNND10 YaN10 YaNN10 YaM10 16 |420) 32 51 72 88 102 125 144 161 191|82° 84° 86°
WIN12 | YalNN12 | %LND12 Y4LNND12 VaN12 VaNN12 YaM12 19 |420) 39 61 86 106 122 150 173 193 230|78° 82° 85°
4LN14 | ValNN14 | %LND14 VaLNND14 YaN14 YaNN14 YeM14 19 421 45 71 101 124 143 175 200 225 265|85° 88° 90°
A YlN18 | YaLNN18 | %LND18 YaLNND18 YaN18 VeNN18 YaM18 19 |422 | 58 92 130 159 183 225 260 290 345|81° 84° 86°
YlN22 | YalNN22 | v%LND22 YaLNND22 VaN22 VaNN22 VaM22 19 6251 71 112 159 194 225 275 320 355 420}70° 72° 75°
%IN26 | YalNN26 | YiLND26 Y. LNND26 YaN26 YaNN26 VaM26 22 |625| 84 133 187 230 265 325 375 420 495|73° 74° 77°
Standard Materials Material Code
® [ ] e © 2] [ ) ] no material code = Brass COMMON APPLICATIONS
e L ] ® ® ® ® $S = 303 Stainless Steel ; ;
N @ Evaporative coolin
e ® [ ) ® @® | 316SS = 316 Stainless Steel S 9
] ® | pvC - Polyvinyl Chioride © Moistening
NOZZLE NO. Orifice _CAPACITY spgﬁz © Humidifying
Type Type Type | Type | Diam.| Core (liters per hour) AN
LRW | LW | W W Nom | No. [ 5 5 5 | 3 6 DIMENSIONS & WEIGHTS
cm,l? (%?\lﬁ. Féag:‘a:‘le &%‘g‘ mm bar bar bar bar| bar bar Based on targestheaviest version of each type.
Yo LN2W | Ve LNN2W | VaN2W | NN2W| 0.99 | 210 64 79 102 165° Overall Net
YaLN3W |Ya LNN3W | vaN3W |%NN3W| 099 | 216 | 68 9.7 118 153 157° Nozzle Height | Body Cap Weight
Ye LNAW | Va LNN4W | Vi N4W | NNAW| 1.5 220 |11.4 161 19.7 25| 156° 155° (Max.) kg
Ya LN8W | Ve LNNBW | Ve NBW |VaNNBW| 1.5 225 |182 26 32 41| 152° 20.6 mm|17.5 mm
Standard Materials Material Code LN & LN-W 49.5 mm|""hex, hex. | 0.09
® | [ ® | no material code = Brass : 20.6 mm|17.5 mm
@ ® @ | sS-303 Stainless Steel LNN &LNN-W |54.0mm) " hex hex. Ll
LND 47.5mm| 205 IS M) 6 0g
ORDERING INFORMATION
4 20.6 mm|{17.5 mm
. STANDARD LNND . . 51.5mm| " dia. hex. 0.08
e o 175 mm|17,
[ SPRAY NOZZLE N&NW - |32t mm| i ™| TRm™ .04
; =00 - i 17.5 mm(17,
; 1{4 LlN Sls SYV N&NN-W (355 mm| hex | her| 004

va" NPT or BSPT (M)
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PERFGRMANCE DATA o
NOZZLE TYPE
Nouzzte WALL Maxi- < )
B P 1 ) CAPACITY SPRAY
cl:;’fr: STRHEARDTIRE MOUNTED | ANGLE Capac- %:a‘f‘e T;‘,uer: 1a1ers per minute) ANGLE
I
NOT np (F) (M) _.(F) (M) ] (F) [(M) Slge Nom. P;ssag:s
B.Sﬂl" Conn. Conn. Conn.  |Conn |Conn. [Conn mm | Diam. b
' mm z -
T 95 715 2 3 4 5 6 710105 15 &6
. G | H |GG |HH | HF | GO | HD |GGD| GA |GGA bar_bar_dar bar bar bar bar bar bar bar|bar bar bar
[ ] e |Q ® ® 11 079 0.64 V038 054 0.62 0.74 035 094 10 1.1 1.3 58° §3° 1~
® ® @ R AR 1.2 0.64 1049 057 08! 093 11 13 14 15 1.7 19f 52° 65° 59°
° ® e ® eflo e ¥ 12 12 1.0 1065 076 11 12 15-17 19 20 22 256f 43° - 50° 46°
178 |® o9 ® oo | @ 3] 715 10 (098. 11 1« 19,22 25 23 31 33 39 52° &5 59°
° e |® ° e o e 35 1.6 13111 13 18 22726 30 33 36 33 45| 43° s0° 46°
® |'e| +39 20 10} 13 15 21 24 29 33 .37 40 43 51| 77° 84° 79°
® o !l@ ® @ | ®! @] -5 20 13 16 19 27 31 37 42737 351 55 65 52° 65° 59°
RS _ . ! ol e 6.1 23 13120 23 33 38 45 52 57 52 67 79] 69° 74° 68°
g ° ° e o S| & ®|1B5(7238] 15|21 25 35 40°48 55 61 67 71 84| 45° 505 agr
s W e oo ° ©l oo nafv318) 1633 38 54 62 74 85 94 102 110 130| 53° &7 &1°
’ 3 AR i ® ;@ 125 32 16 41 48 68 77 93 10€ 118 123 137 16.2] 69° 74° 68°
0. - ° oo ° o198 .95 25| 24|31 36 51 59 7.1 81 89 97 104 123] 45° 50° 45
[ el e °® el e e 15 36 24 1 49 57 .81-93 112 12.7 141 154 165 19.4| 64° 67° 61°
O;)éy‘ ; LI 20 40 28 1 65 76 108 124 149 170 182 20 22 26( 76° 80° 73°
&». J o | e | e 22 45 28 | 72 34 119136 164 187 21 23 24 28f 87° 90° 82°
B ' ° [ I ) el ol e 16| - 35 32152 61.87 991193 135 151 164 176 21 48° 50° 46°
mmg ° e ! o | 2, e o e 25 4.6 32182 95135154186 21 24 26 27 3 64° 67° 61°
AL ., 2 Je | |e]| @ b | e e 92a 52| 36104 122 173198 24 27 30 33 35 41 72° 75° 68°
D; ’ ° e | e , o e . 6 36§13, 152 2722530 34 38 41 44, 5| gge 91°_83°
D-“-'l{-'- _ ] N e ®| e 50 6.7 40 ]i63 191 27 31 37 2 47 51 55 65 91° 94° 86°
o ® ° 2.5 491 44196 112 159182 22 25 28 30 32 33| 48° 50° 46°
Tt 34 ° ° ° -4 6.4 44 1154 180 26 29 35 40 44 48 52 1| 670 70 63°
=ma - ° ® [ 7 9.5 5.2 27 31 45 51 61 70 78 84 91 107 89° g2° 84°
<‘= ° ° 42 601 561162 189 27 31 37 312 47 51 54 64| 48° 50° 45°
° ° ® 7 831 561 27 31 45 51 61 70 78 84 91 107] 67° 68° 62-
m 1 ° & ° 8 951 56| 31 36 S 58 70 80 83 97 104 122| 72° g81° 82°
° ® 10| 1.3 561 38 45 64 73 88 100 111 121 130 153 78° 90° 94°
UJ ° ° 12) 11.9] 64| 46 54 77 87 105 120 133 145 155 183| 8g° g2° 84°
Z,‘,.." 6 74| 641 23 27 38 44 53 60 67 72 78 92| 48° 50° 4a°
s . {0 10 961 641 38 45 64 73 83 100 111 121 130 153| 64° &7° 58°
Lu . 114 v ] o Y [ ] 12 1071 64| 46 S4 77 87 105 120 133 145 155 183] 66° 70° 60° ¥
¢ 2 ® 14 ] 123 6.4 54 63 89 102 123 140 155 169 181 2158) 77° .80°  70° =
[ e W TST] 73| 1790 138 146 175 200 20 Sa0sa— e .
(4 10 951 871 38 45 64 73 83 100 111 121 130 153] 48° 50° 44° "%
112 o T 18| 127) 87| 62 72 102 116 140 160 178 193 210 245| 72° 74* 64°
o ° 201 1431 871 77 90 128 146 175 200 220 240 260 305 74° 76° 66° :
Y ® ) - 30) 183 103 | 115 135 191 220265 300 330 360 390 460| 91° 94° 82°
Z [ 171 1271 111 65 76 108 124 149 170 189 205 220 260| 49° 50°. 44°
) ° 304 1731 1111 115 435 71 220 265 300 330 360 390 460| 72° - 74 g4
£ 2 ° ° 351 1921 1111135 157 27 155 310 350 390 425 455 540| 75° 77° 68°
~ ° ° 401 2101 11.1 | 154 180 255 295 350 400 445 485 520 610] 78° 80° 70°
o ° e S0 238| 143 | 192 225 320 365 440 500 560 610 650 770| 83° 85° 75°
. . ° i 60| 286 143 | 230 270 385 440 530 600 670 730 780 920| 98° 100° 86°
= ° | < 251 1511 143 | 96 112 159 182 220 250 280 305 325 385| 49° 50° 44°
s o - (4 S0 | 222 143 | 192.225 320 365 440 500 560 610 650 770| 72° 74° 64°
2-1n 4 o 60 246 143 | 230 270 385 440 530 600 670 730. 780 920| 76° 78° 68°
o ° 70 1 286( 143270 315 450 510 620 700 780 850 910 1070| 79° 82° 72°
1e ° 801 286 175310 360 510 590 700 800 890 970 1040 1220| 86° 88° 77°
° 36 ] 318 17.5 ] 350 405 580 660 790 900 1000 1090 1170 1380| 95° 97° 84°
° 421 1911 175 ] 162 189270 310 370 420 470 510 .550 650| 49° 50° 44°
° ® 801 27.81 175|310 360 510 590 700 800 890 970 1040 1220 81° 84° 73°
3 ° (4 90| 302 17.5 1 350 405 580 660 790 900 1000 1090 1170 1380} 86°. 89° 77°
° ° 100} 325) 17.5 | 385 450 540 730 880 1000 1110 1210 1300 1530| 92° 95° 83°
® [ 120 | 349 20.6 | 465 540 770 880 1060 1200 1340 1450 1560 1840{102° 105° 89°
® © 160 | 429 19.1 | 620. 720 1020 1170 1410 1610 1780 1930 2080 2450 87° 90° 70°
4 ® (4 180 | 4721 2221 700 810 1150 1310 1580 1810 2000 2170 2340 2750| 92° 95° g3°
® o 200 { 50.8| 254 1 770 900 1280 1460 1760 2010 2220 2420 2590 3060 97° 100° 87°
e L 210 | 54.8| 254 | 810 950 1340 1530 1850 2110 2330 2540 2720 3210{102° 105° 91°
° I 250 | 4761 286 | 070 1130 1600 1820 2200 2510 2780 3020 3240 3820| 89° 91° 8g°
5 ° b 280 | 528 28.6 {1080 1260 1790 2040 2460 2810 3110 3380 3530 4280| 93° 96° 84°
e [ 320 | 683 34.9 | 1240 1440 2040 2330 2610 3210 3550 3870 4150 4890 97° 100° 87°
® ° 330§ 22| 34.9 1270 1490 2110 2410 2900 3310 3670 3990 4280 5040(102° 105° 91°
0 ° 350 | 61.1| 41.3 (1350 1580 2240 2550 3070 3510 3890 4230 4540 5350] 87° go° 7g°.
6 o | ° 400 | 69.11 41.3 11540 1800 2550 2920 3510 4010 4440 4830 5190 6110] 92° 95° g83°
® e~ 450 | 77.0| 445 | 1740 2030 2870 3280 3350 4510 5000 5430 5830 6870| 97° 100° 8&7°
‘e ° 330 | 818 44.5 |1850 2160 3060 3500 4210 4810 5330 5800 6220 7330/102° 105° 91°
° ° 300 | 59.9| 47.6 |1930 2250 3190 3640 4390 5010 5550 6040 6480 7640| 78° 80° 70°
° [J 600 | 802 47.6 {2310 2700 3830 4370 5270 6010 660 7240 7780.9160| 8g° 88° 77°
8 o " e . 700 | 913 | 47.6 |2700 3150 4470 5100 6140 7010 770 8450 9070 1gvg| 92° 95° 83°
° ° 800 | 102 57.2 {3080 3600 5110 5830 7020 8010 8880 9660 10400 12200{102° 105° 91°
4 .9 300 | 124 57.2 |3170 4050 5740 6560 7900 020 9950 10900 11700 13700|106° 110° 96°
[ . 800 | 85.1| 63.5 [3080 3600 5110 5830 7020 8010 2880 9660 10400 12200 78° 80° 70°
10 ° 1000 101 | 63.5 | 3850 4500 6380 7280 8780 10020 11100 12100 12900 15300| 86° 89° 77°
9 1200 122 | 66.7 [4620 5390 7660 8740 10500 12100 13300 14500 15500 18300( 97° 100° - 87°
L 1308 135°] 66.7 | 5010 5840. 8290 70 11400 13200 14400 15700 16800 19600 103° 106° 92°
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Flat Spray

A flat spray pattern distributes the
liquid as a flat- or sheet-type
spray. The flat spray pattern is
formed by use of an elliptical
orifice, or by a round orifice
tangential to a deflector surface.

In the elliptical orifice design,
the axis of the spray pattern is

a continuation of the axis of the
inlet pipe connection. In the
deflector design, the deflection
surface diverts the spray pattern
away from the axis of the inlet
pipe connection.

Straight-through elliptical orifice
spray nozzles normally produce
flat spray patterns with tapering
edges. This characteristic is useful

in establishing overlapping pattems

between adjacent sprays on a
multiple-nozzle header. The result-
ing distribution across the entire
sprayed surface can therefore

be uniform.

Flat spray nozzles with non-
tapered or “even” edges are
usually used in cleaning applica-
tions that require uniform impact
across the entire pattern width
without overlapping the sprays.

These low-capacity nozzles pro-
duce a hollow cone spray pattern.
Since the spray drops are very
small, the spray pattern is affected
by air friction and currents, and is
not maintained for long distances.
Several feet from the nozzle,
depending on spraying pressure
and nozzle capacity, the fine spray
pattern disappears as the drops
become suspended in air. Nozzles
used for spray-drying applications
at pressures of 1,000 psi (70 bar)
or greater perform similarly. -

Air atomizing nozzles provide the
finest degree of atomization for

a given capacity and pressure.
There is a choice of patterns:
round, wide-angle round, 360°
round, or flat. The spray pattern
remains only as long as the
velocity of the atomizing air is -
maintained. The spray drops may
evaporate completely, depending
on their size, exposure time, the
relative humidity, and other
ambient conditions.
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removable cap & vane
w'-%" NPT or BSPT (F)

L e

COMMON APPLICATIONS

©® Washing & rinsing processes

° Quénching & cooling of coke,
primary metals and other
materials

@ Suppression of fugitive dust
in the processing of bulk
ores, coal, limestone, sand
and gravel

,Flll!]l? SPRAY NOZZLES

STANDARD SPRAY ANGLE

STANDARD TYPE
9 GG '_r‘ﬁ: 4o

removable cap & vane
ve"-12" NPT or BSPT (M)

= ~DESIGN FEATURES

Standard FullJet nozzles feature
a solid cone-shaped spray

pattern with a round impact area
and spray angles of 43° to 106°.

FullJet nozzles produce a uniform
spray of medium to large-sized

droplets over a wide range of flow
rates and pressures. This uniform

@ Scrubbing, washing and
cooling of flue gases to
remove fly ash and other
products of combustion

® Deluging combustible materi-
als and storage tanks for fire
suppression and prevention

P

a H

one-piece body
%"-1" NPT or BSPT (F)

one-piece body
va"-1" NPT or BSPT (M)

removable vane/
cast body
17¢"- 8" NPT or BSPT (F)

spray distribution results from a
unique vane design with large
flow passages and superior
control characteristics.

FullJet nozzles are precision-
engineered and manufactured to
exacting dimensions to ensure
accurate and reliable perfor-

@ Breaking up and deaerating
foam

@ Creating and dispersing
droplets in chemical reaction
processing

DUST CONTROL

AIR WASHER

mance. They produce excelient
results in spraying applications
requiring complete coverage of
an area or zone.

G and GG series FuilJet nozzles
feature removable caps and
vanes and are well-suited for
header or manifold installations.
Their design makes it possible to
remove the working end (cap &
vane) from the nozzle for inspec-
tion or cleaning, without having
to remove the nozzle body from
the header.

H series Standard FullJet
nozzles (over 1”) have vanes
that are held in place with set
screws and are easily removed
when necessary.

HH series standard FullJet noz-
zles have non-removable vanes.

HF series FullJet nozzles with

.4",5",6",8"and 10" flange

connections are also available.

ORDERING INFORMATION

STANDARD
SPRAY NOZZLE |

14 G -SS 10
I | ! :

Inlet Nozzle Material  Capacity
Connection  Type Code ize
Pipe Size :

A B



DIMENSIONS & WEIGHTS
Based on largestheaviest version of each type. ANGLE TYPE
Nozzle Nozzle
Nozle et Conn | A B |yt Noze| et A | 8 | c | D | L M
Type NPT or mm mm kg M mm | mm | mm | mm | mm k
BSPT g BSPT :
Nkl % 310 | 143hex. | 0.03 175| 160| 143 | 245| 230 0.04
2| g Y 375 | 175hex. | 0.04 220| 200| 175 | 31.0 | 295 | 0.06
M % 460 | 206hex. | 0.07 255 220| 206 | 365 | 3255| 0.09
: % 570 | 254hex. | 017 390 270| 254 | 515 | 400 0.18
(-
# 325 | 143hex. | 002 1751 165 | 143 | 245 | 24.0| 0.04
% 395 | 175hex. | 004 "220| 205| 175 | 320 | 295| 0.06
% 470 | 208 hex. | 007 255| 230 206 | 365 | 335/ 0.09
% 965 | 254hex. | 017 390| 285| 254 | 515 415 018
% 555 32dia. | 021
1 70.0 38dia. | 037
WALL MOUNTED =y
: Nozze Net SR N
2 230 14dia. | 001 Nozle |infetConn.| A B 5 Y ek
% 300 17dia. | 003 T Type - NETor | fm |>omm.| |Weight 2 b’
% 350 21dia. | 004 kg AllE
Y : 7 dia. ; &
5 Y g 355 | 143hex.| 003 Z
' 41.0 | 175hex. | 0.04 m
; 46.0 | 206 hex. | 0.07
1% 87.5 53dia. | 057
% | 103 | 596 | 080 260 254hex | 0.3 O]
%3 22” };‘g g? g:g ;; 37.0 | 143hex.| 003
[ A H 3 196 105 dia 27 435 17.5hex. | 0.04
sl Cast 4 251 138 dia. 82 47.0 | 206hex.| 0.07 L
Ced 5 3 | 17200t | 173 550 25.4hex. | 0.13 Z
6 365 | 203oct | 241 O
8 470 241oct. | 41.8 540 | 32dia.| 0.17 O
. 68.5| 38dia.| 040 7
4 207 229 dia. 12.3 86.0 48dia.| 0.68 '
5 269 254 dia. 16.4 103 57 dia. 11 =
6 321 279dia. | 223 129 70dia| 20 D
8 423 343dia. | 482 159 | 83dia| 392 Lo
10 527 406 dia. 78.6 186 | 102 dia. 58
| MATERALS | ORDERING INFORMATION
NDARD
hATERIAL MATERIAL STANDARD MOUNTED T I SPam NOZZLE
OO0 S T e [ W [ WW HF G0 ] 6en; ] HD|-GA>]; GGAY 174 G -SS 10
BRASS (none) ® [ ® ® | e ® ®  J ® | | |
MILD STEEL | ® ® [ ] ® ® L J [ J ° ® Inlet ~ Nozmle  Materlal Capacity
303 STAINLESS STEEL SS ® ® [ ] ® ) ° [ ] ® ® Connection  Type Code ize
316 STAINLESSSTEEL | 316Ss* | ®@ | @ | @ | @ | @ Pipe Size
PVC PC |®© | e | @ | @
CAST IRON ] ® ®

“Bar stock nozzles only, SS in material code = 316 stainless steel for cast nozzles.
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IGH PRESSURE

FEATURES

e ONE 50W HIGH PRESSURE MERCURY LAMP
FOR HPM 1.5«
ONE 80W HIGHi PRESSURE MERCURY LAMP
FOR HPM 1.8t
ONE 125W HIG}t { PRESSURE MERCURY LAMP
FOR HPM 1.127C

@ Body of pressed aluminium with outside grey
stove enamelfinish
Enclosing bow! o,f age-resisting clear acrylic

Reflectors of anodized aluminium with polished
surface

@ Snap catches of non-corrodible alloy with very firm
grips

@ Gasket of holiw neoprene or durable acrylic felt
for perfect weather seal

@ Built-in high power factor and low loss control
gear

MERCURY LUMINAIRE

CDC TYPE HPM 1.50C, HPM 1.80C,HPM 1.125C ouRiiis

& Ccmpletely wire and ready for connection to
28V 50Hz. supply

@ tajsy mounting and maintenance, no special tool
recuired to open the luminaire

APPL:ICATION

o For roadways, bridges, intersections and area
lighting requiring high level of illumination and
gocd colour rendering

INST-LLATION
@ Sid: enmy to pole or vail bracket by means of screws
RE~ 'MMENDED MOUNTING HEIGHT

e CLC HPM 1.80C 7.00—-8.00 METERS
vitC HPM 1.125C 7.00-9.00 METERS



OFFIT LANTERN
PDP

/ TYPE SF1

GENERAL FEATURES AND SPECIFICATION

o Soffit Lantern housing is made from heavy gauge fabricated aluminium,
pre-treated and finished in high gloss polyester powder paint.

‘e The cover is complete with tempered shock « istant glass and sealed to the
housing with a silicone rubber gasket.

« The reflector has a high mirt.  finish by vacuum depositing pure aluminium

are in the process of evaluati this against & traditional high purity,
chemically brightened and ar  zed for optimum performance of reflection.
o Lamp compartment will be ¢+ =etted and sealed to give a minimium
tightness of IP65, necessar. o combat the incress of dust, moisture and
pollutant from vehicle exhau
« The system will also reduce 1"« Authority’s maintenance time as only the

exterior of the glass will req:. e cleaning.
« The lantern can be fitted with high pressure i-«2rcury high pressure sodium
or metal halide control gear up to 400W.

£uC_ 399
Rus 0’
O]
W)
i
S a4
o RoS %—— ¢k
B
—u t * - Q
[ [ 5
—ALUMINIUM ANODIZED REFLECTOR BOW!

—TEMPERED GLASS 4.0 MM. THICX
550

—ALUMINIUM

D. P. Trading Ltd , ®art.
9 Soi Soonvijai 5, New Petchburi i2ad, Bangkok 10320
Tel. 3194481-4 Fex: 3181602 ‘




FLOODLIGHTS ICP 254

New range of H.I.D. floodlights ICF 254

The new range of floodlights incorporates many advanced features resulting in a product with from the main body
high reliability and simple to install.

Models are available to accommodate 250/400W HIGH PRESSURE MERCURY , 150/250/400W HIGH
PRESSURE SODIUM and 250/400W METAL HALIDE LAMPS.

Class of proection IP65

Key features

Aesthetically pleasing one piece die-cast aluminium alloy body housing, incorper - thermally separated lamp and

control gear compartments.

Bodies are finished in electrostatically apr:lied black powder polyester paint prodis «1q a very durable finish.
The body has a heaw gauge steel mcunting bracket incorporating a calibrated at ng device.

The control gear module is easily removable and can be supplied. packed separat.». from the main body for maximum

stocking flexibility at minimum cost.
The reflector system is manufactured from high purity anodised aluminium to masimise light output.

The light distribution can be varied via a variable focusing device. This facility is prarticularly useful in architectural

floodlighting applications where specific features are to be highlighted.
Designed to comply with most relevant British and European standards.

The gear tray could be supplied wired for diffrent lamps, all control gears. are designed in accordance with the

relevant standard.

CODE DESCRIPTION CODE DESCRIPTION

ICP254 Flooflight body ICP254/250% For 250W HIGH PRESSURE SODIUM
ICP254/250M  For 250W HIGH PRESSURE MERCURY ICP254/400% For 400W HIGH PRESSURE SODIUM
ICP254/400M  For 400W HIGH PRESSURLE MERCURY ICP254/250M11 For 250MH METAL HALIDE

ICP254/150S For 150W HIGH PRESSURE SODIUM 1CP254/7400MI For 4A00MtH1 METAL HALIDE



IGH BAY LUMINAIRE HBL-

CDC TYPE HBL-250 MC, HBL-400 MC

CDC TYPE HBL-250 SC, HBL-400 SC

POLES & TIGHTINGS
CONDUITS & ACCESSORIES

[deal for factories. machine shops, power plants and
aircraft hangars lighting

Can be converted for area flood lighting

Available in 250W, 400W HIGH PRESSURE
MERCURY HBL-250MC or HBL-400MC and 250W.
400W HIGH PRESSURE SODIUM HBL-250SC or
HBL-400SC

Built in control gears

Built in capacitor for power factor correction to
more than 0.9 P.F. lagging

Rugged construction with corrosion resistant
aluminium

Anodized finished spun heavy gauge aluminium
reflecton

Gasketed lensat required
Easy imstallation and maintenance

Ready for connection to 220V 50MZ supply

208 mm

133 mm.

639 mm.

290 mm

473 mm.

j C.D.C. (CIRCLE D.THAILAND) LTD., PART.

9 SOI SOONVIJAI 5. NEW PETCHBURI ROAD
BANGKOK 10310 THAILAND
TEL.318 1601-2 319 4481-4

TELEX: 84075 UNIPALM TH. FAX: 318-1603
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INTERNATIONAL ELECTROTECH\JICAL CO MISSION

DEGREES OF PROTECTION PROVIDED
BY ENCLOSURES

(IP Code)

FOREWORD

1) The formal decisions or agreements of the LEC on technical matters. prepared by Technicai Commuttees on which a!
the National Committees having a special interest therein are represented. express. 2. neariv as possible. a:
international consensus of opinion on the subjects dealt with.

2) They have the form of recommendations for international use and they are accepted by ihe Nationul Committees s
that sense.

3) In order to promote international unification, the [EC expresses the wish that all Nationai Committees should adopt
the text of the IEC recommendation for :heir national rules in so far as nationa! conditions will permit. Am
divergence between the [EC recommendation and the corresponding sationul rules should. as far s possible. be
clearly indicated in the latter.

PREFACE
This standard has been prepared by TEC Technical Committee No. 70: Degrees of
protection by enclosures.
This second edition of IEC 529 replaces the first edition of 1976

The text of this standard is based on the following documents:

Two Months' Procedure Report on Voting

‘ 70(CO)13 , 70(CO)15

i
70(CO)16 ’ 0CONT

Full information on the voting for the approval of this standard can be found in the Voting’
Reports indicated in the above table.

The following [EC publications are quoted in this standard:

Publications Nos. 50(826) (1982): International Electrotechnical Vocabulary (IEV), Chapter 826: Electrical
installations af buildings.
68-1 (1988): Environmental testing. Part 1: General and euldance.
71-2 (1976): Insulation co-ordination. Part 2: Application guide.




DEGREES OF PROTECTIO!
BY ENCLOSURES
(IP Code)

[NTRODUCTION

This standard describes a system for classifving the degrees of protection provided by th
enclosures of electrical equipment. Whilst this system is suitable for use with most types o
electrical equipment, it should not be assumed that all the listed degrees of protection ar
applicable to a particular type of equipment. The manufacturer of the equipment should b
consulted to -determine the degrees of protection available and the parts of equipment t
which the stated degree of protection applies.

The adoption of this classification system. wherever possible, will promote uniformity i
methods of describing the protection provided by the enclosure and in the tests to prove th
various degrees of protection. It should also reduce the number of tvpes of test device
necessary to test a wide range of products.

This second edition of IEC 529 takes account of experiences with the first edition, anc
clarifies the requirements. It provides for an optional extension of the [P Code by ai
additional letter A, B, C, or D if the actual protection of persons against access to hazardou:
parts is higher than that indicated by the first characteristic numeral.

In general, enclosures with an [P coding to the first edition would be eligible for the sam:
code according to this edition.
l. Scope

This standard applies to the classification of degrees of protection provided by
enclosures for electrical equipment with a rated voltage not exceeding 72.5 kV.

2. Object :

The object of this standard is to give:

a) Definitions for degrees of protection provided by enclosures of electrical equipment as
regards:

1) protection of persons against access to hazardous parts inside the enclosure:

2) protection of the equipment inside the enclosure against ingress ol solid foreign
objects;

3) protection of the equipment inside the enclosure against harmful effects due to the
ingress of water.

b) Designations for these degrees of protection.

¢) Requirements for each designation.




d) Tests to be performed to verify that the enclosure meets ‘the requirements of this
standard.

.

It will remain the responsibility of individual Technical Committees to decide on the
extent and manner in which the classification is used in their standards and to define
“enclosure™ as it applies to their equipment. However, it is recommended that for a
given classification the tests do not differ from those specified in this standard. If
necessary, complementary requirements may be included in the relevant product standard.
A guide for the details to be specified in relevant product standards is given in Annex B.

For a particular type of equipment. a Technical Committee may specify different
requirements provided that at least the same level of safety is ensured.

This standard deals only with enclosures that are in all other respects suitable for their
intended use as specified in the relevant product standard and which from the point of
view of materials and workmanship ensure that the claimed degrees of protection are
maintained under the normal conditions of use.

This standard is also applicable to empty enclosures provided that the general test
requirements are met and that the selected degree of protection is suitable for the type
of equipment.

Measures to protect both the enclosure and the equipment inside the enclosure against
external influences or conditions such as

— mechanical impacts

— corrosion

— corrosive solvents (e.g. cutting liquids)

— fungus

— vermin

— solar radiation

— icing

— moisture (e. g. produced by condensation)

— explosive atmospheres
and the protection against contact with hazardous moving parts external to the
enclosure (such as fans),

are matters for the relevant product standard.

Barriers external to the enclosure and not attached to it and obstacles which have
been provided solely for the safety of personnel are not considered as a part of the
enclosure and are not dealt with in this standard.

Definitiens

For the purpose of this standard, the tollowing definitions apply:

Enclosure

A part providing protection of equipment against certain external intluences and. in
any direction, protection against direct contact (IEV 826-03-12)~.

* 1TEC 39(826).
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Note. — This definition taken from the existing International Electrotechnical Vocabulary (IEV) needs
following explanations under the scope of this standard:

1) Enclosures provide protection of persons or livestock against access to hazardous parts. *

2) Barriers. shapes of openings or any ‘other means - whether attached to the enclosure or forme
the enclosed equipment - suitable 0 prevent or limit the penetration of the specified test probe:
considered as a part of the enclosure. except when they can be removed without the use of a k¢
tool.

Direct contact

Contact of persons or livestock with live parts (IEV 826-03-05).

Note. — This IEV definition is given for information. In this standard “Direct contact™ is replaced by “Acce
hazardous parts”
Degree of protection

The extent of protection provided by an enclosure against access to hazardous pe
against ingress of solid foreign objects and/or against ingress of water and verified
standardized test methods.

IP Code :

A coding system to indicate the degrees of protection provided by an enclosure aga:
access to hazardous parts, ingress of solid foreign objects, ingress of water and to ¢
additional information in connection with such protection.

Hazardous part

A part that is hazardous to approach or touch.

Hazardous live part

A live part which, under certain conditions of external influences. can give an elect
shock (see IEC 536, at present Document 64(CO)196).
Hazardous mechanical part

A moving part, other than a smooth rotating shaft, that is hazardous to touch.

Protection provided by an enclosure against access to hazardous parts
The protection of persons against

— contact with hazardous low-voltage live parts,
— contact with hazardous mechanical parts,

— approach to hazardous high-voltage live parts below adequate clearance inside
enclosure.

Note. — This protection may be provided
- by means of the enclosure itself,
- by means of barriers as part of the enclosure or distances inside the enciosure

Adequate clearance for protection against access to hazardous parts .

A distance to prevent contact or approach of an access probe to a hazardous part.
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3.8 Access probe

A test probe simulating in a conventional manner a part of a person or a tool, or
like, held by a person to verify adequate clearance from hazardous parts.

3.9 Object probe

A test probe simulating a solid foreign object to verify the possibility of ingress i
an enclosure.

3.10 Opening

A gap or aperture in an enclosure which exists or may be formed by the applicat
of a test probe at the specified force.

4. Designations

The degree of protection provided by an enclosure is indicated by the [P Code in 1
following way:

4.1 Arrangement of the IP Code

L e

Code letters
(International Protection)

S DY

— 7%

First characteristic numeral
(numerals 0 to 6, or letter X)

Second characteristic numeral
(numerals 0 to 8, or letter X)

Additional letter (optional)
(letters A, B, C, D)

Supplementary letter (optional)
(letters H, M, S, W)

Where a characteristic numeral is not, required to be specified, it shall be replaced !
the letter X (“XX" if both numerals are omitted).

Additional letters and/or supplementary letters may be omitted without replacement.

Where more than one supplementary “letter is used, the alphabetic sequence shall appl

If an enclosure provides different degrees of protection for different intended mountir
arrangements, the relevant degrees of protection-shall be indicated by the manufacturer
the instructions related to the respective mounting arrangements. :

Details for the marking of an enclosure are given in Clause 10.
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i ) . .
i 4.2 Elements of the IP Code and their meanings
{ .
! A brief description of the IP Code elements is given in the following chart. Fu
: details are specified in the clauses indicated in the last column.
. . . : Meaning for th
Numerals Meaning for the protecton of CANINE 0T e
Element N protection of Ref.
or letters equipment
[‘L’r,"o/l.f
| | i | 5 4 i i
Code letters ] | 10 | [ _ . _ / } _
- i i i
v 1 1] r
First characteristic ! 1 | | Against ingress of solid foreign objects ! i Against access 0 | | Ck3
numeral | o .| harardous paris
| | | i1 with i
! 0 ! | (non-protected) i ! (non-protected) : {
l 1 | j > 30 mm diameter i l back of hand o
i 2 il 2125 mm diameter P finger |
o 3 | ! > 2.5 mm diameter © 1 ool o
P 4 . 2 1.0 mm duamster I Y :
. 3 | dust-protected Piowire .
6 ' dust-tight ©wire b
J o e,
: - { — _ _ \ = :
; Second characteri- | ] | Against ingress of water with harmiul i i Cl6
H stic numeral ' L -0 feers ' '
¥ i 0 ‘ : (non-protectec) b - '
i i =t 1 . ! overtically dripping L
2 ¢ dripping (15° ulted) '
: ! E; spraving :
! i 4 ; splashing ] ; ;
: : 3 : jetting Y
¢ 6 i powerful jetting” i
: 7 i lemporary mmersion b ’ ;
i N 3 continuous immersion I :
:f ! 3 |
:
3
z Additional letter i | boAgainst access o, p CLJ
: (optional) ! hazardous parts % !
j Lo owithy - :
A - . ¢} back of hand oo
! ’ B .+ finger b
H i & ool [
s [ D wire | !
1 A
Supplementary Supplementary information specific to: | | l i CLB
i letter (optional) % i
i H High-voltage apparatus i - Co
' i M Motion during water test b
[ S Stationary during water test i ' :
¢ . l W Weather conditions L
i 1 U S
i
f 43  Examples for the use of letters in the IP Code
: The following examples are to explain the use and arrangement of letters in the IT
¢ g ; L N SR
1 Code.
; For more comprehensive examples see Clause 9.
1P44 — no letters, no options;
IPX5 — omitting first characteristic numeral:
4 P
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1P2X — omitting second characteristic numeral:

[P20C - using additional letter: ’
[PXXC - omitting both characteristic numerals, using additional letter:

IPXIC - omitting first characteristic numeral, using additional letter:

IP3XD - omitting second characteristic numeral, using additional letter;

LP23S — using supplementary letter;

[P2ICM - using additional letter and supplementary letter:

[PX5/IPX7 - giving two different degrees of protection by an enclosure against both
water jets and temporary immersion for “versatile” application.

5 Degrees of protection against access to hazardous parts and against solid foreign objects

Sl

indicated by the first characteristic numeral

The designation with a first characteristic numeral implies that conditions stated in
both 5.1 and 5.2 are met.

The first characteristic numeral indicates that:

— the enclosure provides protection of persons against access to hazardous parts by
preventing or limiting the ingress of a part of the human body or an object held by a
person;

and simultaneously

— the enclosure provides protection of equipment against the ingress of solid foreign
objects.

An enclosure shall only be designated with a stated degree of protection indicated by
the first characteristic numeral if it also complies with all lower degrees of protection.

However, the tests establishing compliance with any one of the lower degrees of
protection need not necessarily be carried out provided that these tests would obviously
be met if applied.

Protection against access to hazardous parts

Table [ gives brief descriptions and definitions for the degrees of protection against
access to hazardous parts.

Degrees of protection listed in this table shall be specified only by the first
characteristic numeral and not by reference to the brief description or definition.

To comply with the conditions of the first characteristic numeral. adequate clearance .
shall be kept between the access probe and hazardous parts.

The tests are specified in Clause 12.
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TaBLE |

Degrees of protection against access 10 hazardous paris indicated by -
the first characterisiic numeral

] i i |
First Degree of protection : Test i
characteristic - . cenditions. ‘
numeral Brief description ‘ Definition i see i
i !
0 Non-protected ; - : - i
‘ !
s | - i
1 Protected against access to ha- The access probe. sphere of 30 mm e. ] 122 l
; . i
zardous parts with the back of ! shall have adequate clearance from hazar- | !
a hand . dous parts ; :
i i
i i
| ! i
2 Protected against access to ha-  The jointed test finger of 12 mm .80 12.2 l
zardous parts with a finger i mm length. shail have adeguate clearance !l
i irom hazardous parts |
‘ |
3 Protected against access to ha- | The access probe of 23 mm & shall not R ]
zardous parts with a tool i penetrate ! |
N e e
i : | b o !
4 ‘ Protecied against access to ha- | The access provs oo Lgimn D oshail nw L2
zardous parts with a wire ' penetrute : »
4 ————— = ——— _.____.-_'_—4
5 Protected against access to ha- | The access probe of 1.0 mm & shail nov 22
zardous parts with a wire i penetrate !
i : s ) ]
6 Protected against access to ha- The access probe of 1.0 mum @ shail not 122
zardous parts with a wire | penctrate i i
| | ‘
| =1 sk
Note. — In the case of the first characteristic numerals 3040 3 and 6. protection Against access o hazardous
parts is satisflied 1f adequate clearance 1s kept
Due to the simuliancous requirement specified 1 Tabie 1 (he definition “shall not peretrate” is given

in Table 1.

Protection against solid foreign objects

Table 11 gives brief descriptions and the definitions for the degrees of protection
against the penetration of solid foreign objects including dust.

Degrees of protection listed in this table shall only be specified by the first
characteristic numeral and not by reference to the brief description or definition.

The protection against the ingress of solid foreign objects implies that the object
probes up to numeral 7 in Table Il shall not fully penetrate the enclosure. This means
that the full diameter of the sphere shall not pass through an opening in the enclosure.
Object probes for numerals 3 and 4 shall not penetrate the enclosure at all.

Dust-protected enciosures to numeral 5 allow a limited quantity of dust to penetrate
under certain conditions.
Dust-tight enclosures to numeral 6 do not allow any dust to penetrate.

Note. — Enclosures assigned a  first characteristic numeral of 1 to 4 generally exclude bath regularly and
irregularly shaped solid foreign objects provided that three r stually perpendicutar dimensions of the
object exceed the appropriate figure in column 3 of Table I1.

The tests are specified in Clause 13.
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TaBLE II

Degrees of protection against solid foreign objects indicated by
the first characteristic numeral

-

First Degree of protection v Test ‘
characteristic * ¢ condiuions. !
numeral Brief description | Definition ! see !
‘ i
0 Non-protected - : ~ t
1 Protected against solid foreign { The object probe. sphere of 30 mm . : 18.2 i
objects of 30 mm @ and shall not fully penetrate!
greater
5 (NS
2 Protected against solid foreign | The object probe, sphere of 2.5 mm .
objects of 125 mm & and shali not fully penetrate!
greater ; i
‘ i
| = -
3 Protected against solid foreign The object probe of 2,5 mm & shall not | 13.2
objects of 2.5 mm @ and penetrate at allV ;
greater ; t
4 Protected against solid foreign . | The object probe of 1.0 mm & shall not ! 13.2
: i
objects of 1.0 mm & and penetrate at all! |
greater i
i
] Dust-protected Ingress of dust is not totally prevented. H 13.4 5
but dust shall not penetrate in a quanuty 13.3 )
{0 interfere with satisfactory operation of i
i the apparatus or {0 impair safety 3
|
6 Dust-tight No ingress of dust 13.4 ‘

U The full diameter of the object probe shall not pass through an opening of the enclosure. !

\

6. “Degrees of protection against ingress of water indicated by the second characteristic numeral

The second characteristic numeral indicates the degree of protection provided by
enclosures with respect to harmful effects on the equipment due to the ingress of water.

The tests for the second characteristic numeral are carried out with fresh water. The
actual protection may not be satisfactory if cleaning operations with high pressure and/or
solvents are used.

Table III gives brief descriptions and definitions of the protection for the degrees
represented by the second characteristic numeral.

Degrees of protection listed in this table shall be specified only by the second
characteristic numeral and not by reference to the brief description or definition.

The tests are specified in Clause 14.

Up to and including second characteristic numeral 6, the designation implies
compliance also with the requirements for all lower characteristic numerals. However, the
tests establishing compliance with any one of the lower degrees of protection need not.
necessarily be carried out provided that these tests obviously would be met if applied.
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unsuitable for exposure to water jets (designated by second characteristic numeral 5 or 6
and need not comply with requirements for numeral 5 or 6 unless it is dual.coded a:
follows: '

Enclosure passes test for:
wates Ters 1cmpo.rary/co.ntinuous Designation Range
second characteristic immersion anq | pf . !
numeral second characteristic marking application: ,
numeral f :
. =
s 7 IPX5/1PX7 ' Versatile !
6 7 i IPX6/1PX7 ,‘ Versatile i
3 8 - IPX5/1PX8 i Versatile |
6 S IPX6/1PXS I Versatile ’
- 7 IPX7 ! Restricted
- 8 IPX8 | Restricted

Enclosures for ‘“‘versatile™ applicaticn indicated in the last column shall meet
requirements for exposure to both water jets and temporary or continuous immersion.

Enclosures for ‘‘restricted” application indicated in the last column are considered
suitable only for temporary or continuous immersion and unsuitable for exposure to
water jets. -

TaBLE III

Degrees of protection against water indicated by the second characterisiic numeral

! i
Second Degree of protection |
% | Tesi
charac- — -
teristic - I conditions,
! Brief description Definition i see
numeral
0 Non-protected - e
1 Protected against vertically Vertically falling drops shall have no i4.2.1
falling water drops harmful effects
2 Protected against vertically fal- Vertically falling drops shall have no 14.2.2
ling water drops when enclo- harmful effects when the enclosure is til-
sure tilted up to 15° ted at any angle up to 15° on either side :
of the vertical ;
3 Protected against spraying water | Water sprayed at an angie up to 60° on ' 1423 !
: J . i ‘
cither side of the vertical shall have ne
harmtul effects ;
4 Protected against splashing Water splashed against the enclosure from 14.2.4
water any direction shall have no harmiful ef-
fects
5 Protected against water jets Water projected in jets against the enclo- i 14.2.5
i sure from any- direction shall have no i
! harmful effects ;
i !
6 Protected against powerful E Water projected in powerful jets against 1426
water jets i “the enclosure from any direction shall !
; have no harmful effects i




TaBLe III (continued;

Second Degree of protection
= Test
charac- - 5%
e i conditions.
teristic ; . | .
Brief description i Definition see
numeral |
7 Protected against the eifects of : Irgress of water in quantities causing : 1427
temporary immersion in water | harmful effects shall not be possible t
| ‘when the enclosure is temporarily immer-
| i sed in water under standardized condi- i

i tions of pressure and time ! |

Ingress of water in quantities causing
harmful ¢ffects shall not be possible
when the enclosure is continuously im-
mersed in water under conditions which
shall be agreed between manufacturer and
user but which are more severe than for

8 Protected against the effects of
continuous immersion in water

4=
1o
0

numeral 7

Degrees of protection against access to hazardous parts indicated by the additional letter

The additional letter indicates the degree of protection of persons against uccess to
hazardous parts.

Additional letters are only used

_ if the actual protection against access 10 hazardous parts is higher than that indicated
by the first characteristic numeral

— or if only the protection against access to hazardous parts is indicated, the first
characteristic numeral being then replaced by an X.

For example, such higher protection may be provided by barriers. suitable shape of

openings or distances inside the enclosure.

Table IV gives access probes considered by convention as representative of parts of the
human body or objects held by a person and the definitions for the degrees of
protection against access 10 hazardous parts, indicated by additional letters.

An enclosure shall only be designated with a stated degree of protection indicated by
the additional letter if the enclosure also complies with all lower degrees of protection.
However, the tests establishing compliance with any one of the lower degrees of
protection need not necessarily be.carried out provided that these tests obviously would

be met if applied.
The tests are specified in Clause 15.

See Annex A for examples of the IP Coding.
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T;\BLE IV

Degrees of protection against access to hazardous parts indicated by the additional letter

T
Degree of protection :
- = P ' ! Test
Additional =
conditions,
letter L . —_
Brief description Defininion i see
; 5 ! .-
A i Protected against access with The access probe. sphere of 30 mm & i5.2
I ‘ . .
i the back of the hand shall have adequate ciearance from
! hazardeus paris
B Protected against access with a ' The jointed test finger of 12 mm &. ; 15.2
: i ) '
finger i 30 mm length, shall have adequate clearance |
! i
i from hazardous parts :
7 7
& Protected against access with a | The access probe of 2.5 mm ©. 100 mm 152 |
tool length, shall have adequate clearance '
from hazardous parts
L
. s | . | g %
D Protected against access with a ' The access probe of 1.0 mm @. 100 mm ; is.2
wire length, shall ke adequate ciearance i
i from hazardous purts ]
|

Supplementary letters

In the relevant product standard, supplementary information may be indicated by a
supplementary letter following the second characteristic numeral or the additional letter.

Such exceptional cases shall conform with the requirements of this basic safety
standard and the product standard shall state clearly the additional procedure to be
carried out during tests for such a classification.

The letters listed below have already been designated and have the significance as

PS5 R e, S Y

stated:
Letter Significance
H High-voltage apparatus
M Tested for harmful effects due to the ingress of water when the
movable parts of the equipment (e.g. the rotor of a rotating
machine) are in motion
S Tested for harmful effects due to the ingress of water when the
movable parts of the» equipment (e.g. the rotor of a rotating
machine) are stationary
W Suitable for use under specified weather conditions and provided
with additional protective features or processes
|
i
Note. — In the first edition of [EC 529 the letter "W with the same meaning was piaced immediateiy after the

code letters “IP".
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9.

Other letters may be used in product standards.*

The absence of the letters S and M implies that the degree of protection -does no
depend on whether parts of the equipment are in motion or not. This may necessitate
tests being done under both conditions. However, the test establishing compliance witl
one of these conditions is generally sufficient, provided that the test in the othe

condition obviously would be met if applied.

Examples of designations with the IP Code

9.1 [P Code not using optional letters:

i - T3
e

Code letters _

Ist characteristic numeral = . R

2nd characteristic numeral R

An enclosure with this designation (IP Code)

(3) — protects persons, handling tools having a diameter of 2.5 mm and
greater, against access to hazardous parts;

- protects the equipment inside the enclosure against ingress of solid
foreign objects having a diameter of 2.5 mm and greater:

\

(4) — protects the equipment inside the enclosure against harmtul effects
due to water splashed against the enclosure from any direction.

[P Code using optional letters:

e 2 k) C

, . .

{ ! i !

Code letters | ! j
| H i

. : i ; |

Ist characteristic numeral _— ; ‘
: i F

2nd characteristic numeral e 3 %

Additional letter i

Supplementary letter R

* However. in order to avoid any duplicate use of supplementary letters the Secretariat
No. 70 shouid be consulted before any new letter is introduced by another Technical Committee.

rm

of Technicai Committe
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An enclosure with this designation (IP Code)
(2) — protects persons against access to hazardous parts with fingers:

- protects the equipment inside the enclosure against ingress of solid foreign objec:
having a diameter of 12,5 mm and greater:

(3) - protects the equipment inside the enclosure against the harmful effects due to watc
sprayed against the enclosure;

(C) — protects persons handling tools having a diameter of 2.5 mm and greater and
length not exceeding 100 mm against access to hazardous parts (the tool ma
penetrate the enclosure up to its full length):

(S) — is tested for protection against harmiul effects due to the ingress of water when a
the parts of the equipment are stationary.

10.  Marking

The requirements for marking shall be specified in the relevant product standard.

Where appropriate, such a standard should also specifly the method of marking whic!
is to be used when '

- one part of an enclosure has a different degree of protection to that of another par
of the same enclosure;
— the mounting position has an influence on the degree of protection:

— the maximum immersion depth and time are indicated.

11. General requirements for tests

11.1  Atmospheric conditions for water or dust tesis

Unless otherwise specified in the relevant product standard, the tests should be carriec
out under the standard atmospheric conditions described in TEC 68-1. .

The recommended atmospheric conditions during the tests are as follows:

Temperature range: 15°C to 35°C
Relative humidity: 25% to 75%
Air pressure: 86 kPa to 106 kPa

(860 mbar to 1060 mbar).

11.2 Test samples
The tests specified in this standard are type tests.

Unless otherwise specified in a relevant product standard, the test samples for each
test shall be in a clean and new condition, with all parts in place and mounted in the
manner stated by the manufacturer. i o

If it is impracticable to test the complete equipment, representative parts or smaller
equipment having the same full-scale design details shall be tested.
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The relevant product standard shall specify details such as:
_ the number of samples to be tested:

_ conditions for mounting, assembling and positioning of the samples. for example by
the use of an artificial surface (ceiling, floor or wall):

Note. — This also applies 1o equipment intended (o be united with other relevant equipment. £.g components
which can be used either alone or in an assembly:

— the pre-conditioning, if any, which is to be used:
_ whether to be tested energized or not:
_ whether to be tested with its parts in motion or not.

In the absence of such specification, the manufacturer’s instructions shall apply.

11.3  Application of test requirements and interpretation of 1est results

The application of the general requirements for tests and the acceptance conditions for
equipment containing drain-holes or ventilation openings is the responsibility of the
relevant Technical Committee.

In the absence of such specification the requirement of this standard shall apply.

The interpretation of test results is the responsibility of the relevant Technical
Committee. In the absence of a specification the acceptance conditions of this standard
shall at least apply.

1.4 Combination of test conditions for the first characteristic numeral

Designation with a first characteristic numeral implies that all test conditions are met

for this numeral:

TasLE V

Test conditions for degrees of protection indicated by
the first characteristic numeral

First Test for protection against

characteristic

numeral

access to hazardous parts solid foreign objects

No test required No test required

The sphere of 50 mm @ shall not fully penetrate and adequate clearance shall be kept

The jointed test finger may penetrate up 10 The sphere of 12.5 mm @ shall not fully
its 80 mm length. but adequate clearance penetrate

shall be kept

The test rod of 2.5 mm & shall not penctrate and adequate clearance shall be kept

The test wire of 1,0 mm @ shall not penetrate and adequate clearance shall be kept

!
|
|
|

—
e —
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/ )
// TaBLE V (continued)
; First Test for proteciion against ];
% | characteristic s i
‘ | numeral access to hazardous parts : solid foreign objects
:‘ S The test wire of 1.0 mm & shall not pene- | Dust-protected as specified in Table 11
::‘ trate and adequate clearance shall be kept [
i |
Sy |

i 6 The test wire of 1.0 mm & shall not pene- | Dust-tight as specified in Table 11

> trate and adequate clearance shall be kept i
jut o}
x5 ¢ In the case of the first characteristic numerals ! and 2. "not fully penetrate” meuns that the fuil diameter of
:é ' the sphere shall not pass through an opening of the enciosure
:é}l R s — e e
= 11.5 Empty enclosures
B If the enclosure is tested without equipment inside. detailed requirements shall be
?:( indicated by the enclosure manufacturer in his instructions for the arrangement and
,3“ spacing of hazardous parts Or parts which might be affected by the penetration of
= foreign objects or water.

The manufacturer of the final assembly shall ensure’ that after the electrical equipment
is enclosed the enclosure meets the declared degree of protection of the final product.

12. Tests for protection against access to hazardous parts indicated by the first characteristic

numeral

12.1 Access probes

Access probes to test the protection of persons against access 0 hazardous parts are
given in Table VI.

12.2  Test conditions

The access probe is pushed against or (in case of the test for
numeral 2) inserted through any openings ‘of the enclosure with the
Table VL

For tests on low-voltage equipment, a low-voltage supply (of not less t
not more than 50 V) in series with a suitable lamp should be connected between the
probe and the hazardous parts inside the enclosure. Hazardous live p
with varnish or paint, or protected by oxidation or by a similar process.
a metal foil electrically connected to those parts which are normally live

The signal-circuit method should also be applied to the hazardous moving pars

high-voltage equipment. . )

lnternal moving parts may be operated slowly, where this is possible.

first characteristic
force specified in

han 40 V and

arts covered only
are covered by
in operation.
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TaBLE VI

Access probes for the tests for protection of persons against access 10 hazardous parts

First Addit i . _fes!
numeral letter ccess preee E force
1 A Sphere 50 mm ciameter 150.\' + 100
‘
Approx. 100 __——-—<i IL-—- i
\ ‘. i
' |
= 2
! <1 b co ';
o =) '
- i il ) !
l I .- |
| ' ‘ /] =
i 7 = n ;
‘ Handle Guard Ny, ! i
i (Insulating material} Rigid testsphere :
| (Metal} !
| o NN\2E_
2 B Jointagd test fiingar PION = 10%!1
Stop face ; .
i (€ 50 x 20) :
|
i Fﬁ o~ :
' See Fig. 1 f A
mi —n
i dimensions '\ - I
E/___—_-_——-_ / | ?
\ : Jointed test finger ‘ |
Y‘ (Metal) | i
F |
i Insulating material = 80 *l '
i 240:89 i
[
3 c | Test rod 2.5 mm diameter 100 mmlcing RN = 10%
1
| |
V Sphere 35 = 0,2 iy
! 1 co
| | —et————- ADPrOX. 100 ————— ¥ . -t D100 0,2 __._._‘,,_1' :n !
i | 8 ; S
l o /\l | D1
o © ) =<V 1
i '\. Rigid test rod ‘. i
‘. \ Y (Metal)
| Handle \ Edges free from burrs|
\ (Insulating material) Stop face \
i (Insulating material)
i 442 50
|
452 e Test wire 1.0 mm diameter, 100 mm fong “ 1N %10
| '\
i i
l Sphere 35 + 0,2 @ !
\ t————— Approx. 100 100 £ 0,2———=—! So :
‘ ’ i ‘ e \
i oi‘ | ] !
i - S el T |
{ i . : |
Q-+ 2 i
i
i l \\ Rigid test - ! \l
i Handie (MARia)) By
{insulating material) Stop face i
{Insulating material) 24389

l
i
i

VIR S
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2

Acceptance conditions

The protection is satisfactory if adequate clearance is kept between the access probe

and hazardous parts.

For the test of first characteristic numeral }. the access probe 30 mm diameter shall

not completely pass through the opening. -

For the test of first characteristic numeral 2, the jointed test finger may penetrate to
shall not pass through the

its 80 mm length, but the stop face (@ 30 mm X 20 mm)
opening. Starting from the straight position. both joints of the test finge shall be
successively bent through an angle of up to 90° with respect to the axis of the adjoining

section of the finger and shall be placed in every possible position.
See Annex A for further clarification.

Adequate clearance means:

| For low-voltage equipment (rated voltages not exceeding 1000 V a.c. and 13500 V d.c.):

The access probe shall not touch hazardous live patts.

If adequate clearance is verified by a signai circuit between the probe and hazardous

parts, the lamp shall not light.
relevant Technical Committces ts drawn 1o the fact that in some (vpes of electrical

Note. — The attention of
value of the working voltage)

equipment the maximum voltage produced internally (r.m.s. ~value or d.c.
is higher than the rated voltage of the equipment. This maximum voltage shouid he considersd when

the dielectric test voltage and the adequate clearance are determined.

2 For high-voltage equipment (rated voltages exceeding 1000 V a.c. and 1300 V d.c):

is placed in the most unfavourable position(s). the equipment

When the access probe
fied in the relevant product

shall be capable of withstanding the dielectric tests as speci
standard applicable to the equipment.

Verification may be made either by dielectric test or by
air which would ensure that the tests would be satisfactory under

ic field configuration (see 1EC 71-2).

In the case where an enclosure includes sections at different voltage levels the
clearance shall be applied for each

inspection of the specified

clearance dimension in
the most unfavourable electr

appropriate acceptance conditions for adequate
section.

(hat i1 some (vpes of clectricai
Lalue of the working voltage)

— The attention of relevant Technical Committees 1s drawn o the fact

equipment the maximum voltage produced internally (run.s vaiue or d.
is higher than the rated voltage of the equipment. This maximum voltage should be considered when

the dielectric test voltage and the adequate clearance are determined.

Note.

~3.3  For equipment with hazardous mechanical parts:

The access probe shall not touch hazardous mechanical parts.

‘is verified by a signal circuit between the probe and hazardous

If adequate clearance
parts, the lamp shall not light.

Tests for protection against solid foreign objects indicated by the first characteristic numeral

Test means

Test means and the main test conditions are given in Table VIIL.
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TaBLE VII

Test means for the tests for protection against solid foreign objects s
i T Il
First characteri- Test means ' i o |
. . Test force conditions. |
stic numeral (object probes and dust chamber) see |
\ s
: 1
0 No test required ! = . ;

1 Rigid sphere without handle or guard ' 30N = 10% 132
q 0.0 . | '
50 0 > mm diameter ? ! !
: ] !
2 Rigid sphere without handle or guard : 30 N = 10% ‘ 13.2 i
400 ! i !
12.3 (0)‘“ mm diameter ‘ :
i |

. _ <

3 Rigid steel rod 3.>+8'0’ mm diameter with edges l‘ 3N = 10% i 13.2
free from burrs ; !
N
4 Rigid steel wire 1.0+8‘0J mm diameter with edges | I N = 10% : 13.2 i
free from burrs : ! l
3 Dust chamber Figure 2, with or without i - 134133 |
underpressure : :
‘ i
6 Dust chamber Figure 2. with underpressure ' = ‘ 134 =136 |
1 .
e e e e e e e e £+ 4 e __,_!

13.2  Test conditions for first characteristic numerals 1. 2. 3. 4

The object probe is pushed against any openings of the enclosure with the force
specified in Table VIL.

13.3  Acceptance conditions “for first characteristic numerals 1. 2. 3 4

The protection is satisfactory if the full diameter of the probe does not pass through
any opening.

Note. — For first characteristic numerals 3 and 4 the probes are intended to simulate foreign objects which may
be spherical.
Where an enclosure has an indirect or tortuou
spherical object capabie of motion. it may be necessary (0 ex
for the object probe to be applied with the specified force to the opening(s) where ingress has to be

checked.

s entry path and there is any doubt about ingress of @
amine drawings or to provide special access

13.4  Dust test for first characteristic numerals 5 and 6

The test is made using a dust chamber incorporating the basic principles shown in
Figure 2 whereby the powder circulation pump may be replaced by other means suitable
to maintain the talcum powder in suspension in a closed test chamber. The talcum
powder used shall be able to pass’ through a square-meshed sicve the nominal wire
diameter of which is S0 um and the nominal width between wires 75 um. The amount
of talcum powder to be used is 2 kg per cubic metre of the test chamber volume. Tt
shall not have been used for more than 20 tests. ) ) ' '

Nore. — Health and safety reguiations should be observed in selecting the type of talcum powder and 1ts use
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Enclosures are of necessity in one of two categories:

Category 1: Enclosures where the normal working cycle of the equipment _causes
reductions in air pressure within the enclosure below that of the surrounding

air, e.g., due to thermal cycling effects.

Category 2: Enclosures where no pressure difference relative to the surrounding air is

present.

Caregory [ enclosures:

The enclosure under test is supported inside the test chamber and the pressure inside
the enclosure is maintained below the surrounding atmospheric pressure by a vacuum
pump. The suction connection shall be made to a hole specially provided for this test. If
not otherwise specified in the relevant product standard, this hole shall be in the vicinity

of the vulnerable parts.

the suction connection shall be made to

If it is impracticable to make a special hole.
more cable iniet holes or drain-holes)

the cable inlet hole. If there are other holes {e.g.,
these shall be treated as intended for normal use on site.

The object of the test is to draw into the enclosure, by means of depression, a volume
of air 80 times the volume of the sample enclosure tested without exceeding the
extraction rate of 60 volumes per hour.

In no event shall the depression exceed 2 kPa
(20 mbar) on the manometer shown in Figure ’

D4

If an extraction rate of 40 to 60 volumes per hour is obtained the duration of the test

is 2 [h.
(20 mbar), the extraction rate is less than 40

If, with a maximum depression oft2 kPa
80 volumes have been drawn through, or a

volumes per hour, the test is continued until
period of 8 h has elapsed.

R R,

Category 2 enclosures:

The enclosure under test is supported in its normal operating position inside the test
chamber. but is not connected to a vacuum pump. Any drain-hole normally open shall
be left open for the duration of the test. The test shall be continued for a period of & h.

=
33
&
g
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%
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|
¥
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? Category | and category 2 enclosures:

i

i If it is impracticable to test the complete enclosure in the test chamber, one of the
** following procedures shall be applied:

% — testing of individually enclosed sections of the enclosure;

é’ — testing of represemative parts of the enclosure, comprising components such as doors,

| ventilation openings, joints, shaft seals, etc., in position during test:

enclosure having the same full-scale design details.

o — testing of a smalier

£ In the last two cases, the volume of air to be drawn through the enclosure under test
‘_; shall be the same as for the whole enclosure in full scale.

B

j < . @A . . -

) 13.5 Special conditions for first characteristic numeral 5

i

i

: 13.5.1 Test conditions for first characteristic numeral 3

)
The enclosure shall be deemed category | unless the relevant product standard for the’
H . . i

3 equipment specifies that the enclosure 1s category 2.

%

i

b

g
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13.5.2

Acceptance conditions for first characteristic numeral 3

The protection is satisfactory if, on inspection, talcum powder has not accumulated in
a quantity or location such that, as with any other kind of dust. it could interfere with
the correct operation of the equipment or impair safetv. Except for special cases to be
clearly specified in the relevant product standard, no dust shall deposit where it could
lead to tracking along the creepage distances.

13.6  Special conditions for first characreristic numeral 6

13.6.1

The enclosure shall be deemed category I,
atmosphenc pressure are present or not.

13.6.2

Test conditions for first characteristic numeral 6

Acceptance conditions for first characteristic numeral 6

whether reductions in pressure below the

The protection is satisfactory if no deposit of dust is observable inside the enclosure at
the end of the test.

14, Tests for protection against water indicated by the second characteristic numeral

14.1

Test means

The test means and the main test conditions are given in Table VIII.

TasLe VIII

Test means and main test conditions for the tests for protection against water

Second charac-
teristic numeral

Test means

Water flow rate

Duration of test ;Tcsz conditions. see

Spray = 180° from vertical

As for numeral 2} i

0 No test required - =
s | e
1 Drip box | mm/min | 10 min 14201
Figure 3 5 | ’ :
Enclosure on turntable i : ;
i
" |
5 . L+0.3 oo i !
2 Drip box 3 mm/min . 2.5 min 4,22 H
Figure 3 i Y for each position
Enclosurce in 4 fixed positions of 1357 Dot i
ult f :
; [ e _.._~_!.-»_AA_ - - — s e e - - N T ———
3 Oscillating tube F 007 'min = 3% 010 min 1423 4
Figure 4 i per hole. mult- ] i
Spray = 60° from vertical, | plied by number |
distance max. 200 mm i of holes | .
! or 1 ? | !
i Spray nozzle [ 10 I'min = 5% | | min/nv’ 1425 by
i Figure § ! I at least 3 min i
! Spray = 60° from vertical g :
: i I ;
| | : !
4 i As for numeral 3 ! 1424 ¢
|
]
i



TasLe VIII (continued)
i 1 1 \
Second charac- | , | . i ..

o s ) Test means © Water flow rate | Duration of test ; Test conditions, scel
teristic numeral i ! ] I
| I |
< ! ; ! ; . . . i
| 5 | Water jet hose nozzle P23 min = 3% 1 min/m° N E RN ‘
! Figure 6 ' I at least 3 min : l
| Nozzle 6.3 mm diameter, ! ] !
! distance 2.3 m to 3 m i :
i i { !
T3 6 ] Water jet hose nozzle ' 100 VVmin = ¥% [') min me 14.2.6 !
; ) Figure 6 ©oagleast 3 omin ‘
! Nozzle 12.5 mm diameter. ) ] ! |
% distance 2.5 m to 3 m l i ; !

! ' i
| . | ! : i 5 |
7 : Immersion tank - i 30 min R E I !
, Water-level on enclosure: . ‘ i
1 0.15 m above top ' | !
i | m above bottom i ! i i
i |
| Il
S S an b L R S
i 1
N i Immersion tank - | by agreemernt 1428 )
| i Water-level: by agreement : %

b 142 Tesr conditions
] Test means and main test conditions are given in Table VIIL

S Details concerning compliance of degrees of protection - In particular tor second
b characteristic numerals 3/6 (water jets) and numerals 7/8 (immersion) — are given in

Clause 6.
The tests are conducted with fresh water.

During the tests for IPX1 to IPX6 the water temperature should not differ by more
than 5 K from the temperature of the specimen under test. If the water temperature is
more than 5 K below the temperature of the specimen a pressure balance shall be
provided for the enclosure. For IPX7 derails of the water {emperature are given in 14.2.7.

‘ -
During the test, the moisture contained inside the enclosure” may partly condense. The
dew which may thus deposit shall not be mistaken for an ingress of water.

For the purpose of the tests, the surface area of the enclosure is calculated with a

tolerance of 10%.

Adequate safety precautions should be taken when testing the equipment in the

energized condition.

1421 Test for second characteristic numeral 1 with the drip box

The test is made with a device which produces a uniform flow of water drops over

the whole area of the enclosure.

An example of such a device is shown in Figure 3a.

The turntable on which the enclosure is placed has a rotation speed of | r/min
and the eccentricity (distance between turntable axis and specimen axis) is approximately

100 mm.
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in its normal operating position under the drip box,
Except for enclosures designed for
der test should be smaller than

The enclosure under test is placed
the base of which is larger than that of the enclosure.
wall or ceiling mounting, the support for the enclosure un
the base of the enclosure.

An enclosure normally fixed to a wall or ceiling is fixed in its normal position of use
which are equal to those of that surface of the

to a wooden board having dimensions
wall or ceiling when the enclosure 13 mounted as

enclosure which is in contact with the
in normal use.

The duration of test is 10 min.

latter may be

Note. — When the base of the drip box s smalier than that of the enciosure under
divided into several sections. the area of each section heing large enough o be i hyv the dripping
water. The test is continued unui the whole area of the enciosure has been sprinkled for the specified
ume

1422 Test for second characteristic numeral 2 with the drip box

The dripping device is the same as specified in 14.2.1 adjusted to provide the water

flow rate specified in Table VIIL

The table on which the enclosure is placed does not turit as in the case of the test

for the second characteristic numeral 1.
The enclosure is tested for 2.5 min in each of four fixed positions ot tilt. These
positions are 15 on either side of the vertical in two mutually perpendicular pianes {see

Figure 3b)).

The total duration of the test is 10 min.

1423 Test for second characteristic numeral 3 with oscillating tbe or spray nozzle

The test is made using one of the two test devices described in Figure 4 and in

Figure 5 in accordance with the relevant product standard.

a) Conditions when using the test device as in Figure 4 (oscillating tube):

The total flow rate is adjusted as specified in Table IX and is measured with a flow

meter.

The oscillating tube is provided with spray holes over an arc .of 60° either side of the

centre point. The support is not perforated.

e centre point of the semicircle. The tube is
60° on either side of the vertical, the ume

about 4 s and the test duration being 3 min.

The enclosure to be tested is placed at th
caused to oscillate through an angle of 1207,

for one complete oscillation (2 X 120°) being

The enclosure is then turned through an horizontal angle of 907 and the test s

continued for a further 3 min.

The maximum acceptable radius of the oscillating tube is 1600 mm.

it is not possible to wet all parts of the enclosure
e may be moved up or down. The hand-held test
d be used as a preference in such cuases.

If for certain types of apparatus
under test, the support of the enclosur
device as in Figure 5 (spray nozzle) shoul

b) Conditions when using the test device as in Figure 3 (spray nozzle)

The counterbalanced shield is in place for this test.
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»‘/ The water pressure Is adjusted to give the specified delivery rate. The pressure 10
: achieve this delivery rate will be in the range of 30 kPa to 130 kPa. It should be kept
constant during the test
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The

test

duration is | min/m* of the calculated surface area of the enclosure

¥ (excluding any mounting surface), with a minimum duration of 3 min.

21424 Test for second characterisic numeral 4 with oscilluting tube or spray Hozze

The test is made using one of the two test devices described in Figure 4 and in
Figure 3 in accordance with the relevant product standuard.

aj Conditions when using the test device as in Figure 4 (oscillating tube):

The oscillating tube has sprayv holes over the whole 1807 of the semi
is adjusted as specified in Table IX and is measured with a flow meter.

flow rate

The
of the

The

enclosure under test is perforated so as 1o avoid acting as a bafile wnd the enc

icircle. The total

twbe is caused to oscillate through an angle of almost 360°. 1807 on either side
vertical. the time for one complete oscillation (2 x3607) being about 12 s.

4

duration of the test is 10 min.

[f not specified otherwise In the relevant product standard. the support o1 e

<
7

=
-1

1%

spraved from every direction by oscillating the tube (0 the limit of its travel m ecach

direction.
b/ Conditions when using the test device as in Figure 5 (spray nozzle):
The counterbalanced shield is removed from the spray nozzle and the enclosure is
spraved from all practicable directions.
The rate of water flow and the spraving time per unitapeaare as specified in 14.2.3.
TaBLe IN
Toral water flow rate g, under IPX3 and 1PX4 test conditions -
Mean tlow rate per hole g, = 0.07 l-min
o N G ARV T - - o
i Degree 1PNX3
i L e _ AV =~ S L -
]! Tube radius R 1 Number of ! Total water flow Number of
; mm i open holes o open holes g
1 ! N 1mn N famn
? ) ! Ny ollo¥ " o @
: 200 i N 0.36 (1.5
! 400 4 16 L b P
600 ! 25 13 e |
| 860 ! 3 23 S 3
1 uou i 1 A ol 13
' 200 | s : 3 <2
; 1 400 “ 38 34 5T o
i 1 600 ; 67 A 100 B
}5 U Denending on the actuai drrangement of the hole centres at the speciited distrnee. the numbe ol oapeti )
© holes N omay be racreased by 1.
i ._—_’______———_.__'—________‘__._‘
1425 Test for second characteristic numeral 3 with the 6.3 mm noz:le

The
stream of w

rest

is made bv spraving the enclosure from all practicable directions with &
ater vrom a standard test nezzle as shown in Figure 6.



The conditions to be observed are as follows:

,/° — internal diameter of the nozzle: 6.5 mm: ’
— delivery rate: 12,5 I/min £ 5%:
— water pressure: to be adjusted to achieve the specified delivery rate:
_ core of the substantial stream: circle of approximately 40 mm diameter 2t 2> i
distance from nozzle:
_ test duration per square metre of enclosure surface area likely to be spraved: | min:
_ minimum test duration: 3 min:
— distance from nozzle to enclosure surface: between 2.5 m and 3 m.
142.6 Test for second characteristic numeral 6 with the 12.5 mm nozzle

14.2.7

The test is made by sprayving the enclosure from ull practicable directions  with
stream of water from a standard test nozzle as shown in Figure 6.

The conditions to be observed are as follows:

_ internal diameter of the nozzle: 2.5 mm:

— delivery tate: 100 I/min £ 5%

— water pressure: to be adjusted to achieve the specified delivery rate:

_ core of the substantial stream: circle of approximately 120 mm digmeter at 2.3 m
distance from nozzle:

_ test duration per square metre of enclosure surface area likelv 1o be sprayed: | min:

_ minimum test duration: 3 min:

_ distance from nozzle to enclosure surface: between 2.5 m and 3 m.

Test for second characteristic numeral 7: temporary immersion betieen 0.13 m and 1 m

The test is made by completely immersing the enclosure in water in its service position
as specified by the manufacturer so that the following conditions are satistied:

a) the lowest point of enclosures with a height less than {30 mm is located 1000 mm
below the surface of the water:

b) the highest point of enclosures with a height equal to or greater than 830 mm is
located 130 mm below the surface of the water:

¢) the duration of the test s 30 min:

d) the water temperature does not differ from that of the equipment by more than 5 K.
However, a modified requirement may be specified in the relevant product standard ir
the tests are to be made when the equipment is energized and/or its parts in motion.

14.2.8  Test for second characteristic numeral 8: continuous immniersion subject to agreement

Unless there is a relevant product standard, the test conditions are subject  to

agreement between manufacturer and user, but they shall be more severe than those

prescribed in 14.2.7 and they shall take account of the condition that the enclosure will

be continuousiy immersed in actual use.



ccagptance conditions

After testing in accordance with the appropriate requirements of 142.1 to [4.2.3 the
enclosure shall be inspected for ingress of water.

It is the responsibility of the relevant Technical Committee to specify the amount of
water which mayv be allowed to enter the enclosure and the details of a dielectric
strength test, if any.

In general, if any water has entered, it shall not:

be sufficient to interfere with the correct operation of the equipment or impair safety:

deposit on insulation parts where 1t could lead to tracking along the creepage distances

reach live parts or windings not designed to operate when wet

!

_ accumulate near the cable end or enter the cable if any.

If the enclosure is provided with drain-holes. it should be proved by inspection that
any water which enters does not accumulate and that it drains away without doing an:
harm to the equipment

For enclosures without drain-holes. the relevant product standard shall specify the
acceptance conditions if water can accumulate to reach live parts.

15. Tests for protection against access to hazardous parts indicated by the additional letter

15.1

Access probes

Access probes to verify the protection of persons against access to hazardous parts are
given in Table VI

Test conditions

The access probe is pushed against any openings of the enclosure with the force
specified in Table VI If it pamly or fully penetrates. it is placed in every possible
position, but in no case shall the stop face fully penetrate through the opening.

Internal barriers are considered part of the enclosure as defined in 3.1,

For tests on low-voltage equipment. a low-voltage supply (of not less than 40V and
not more than 30 V) in serics with a suitabie lamp <houid be connected between the
probe and the hazardous parts inside the enclosure. Hazardous live parts covered only
with varnish or paini. or protected by oxidation or by a similar process, are covered by
a metal foil electricaily connected to those parts which are normally live in operation.

The signal-circuit method should also be applied to the hazardous moving parts ol
high-voltage equipment. =

Internal moving parts may be operated slowly, whers this is possible.



4 Acceptance conditions

The protection is satisfactory if adequate clearance is kept between the access probe
and hazardous parts.

In the case of the test for the additional letter B, the jointed test finger may penetrate
to its 80 mm length, but the stop face (@ 50 mm x 20 mm) shall not pass through the
opening. Starting from the straight position, both joints of the test finger shall be
successively bent through an angle of up to 90° with respect to the axis of the adjoining
section of the finger and shall be placed in every possible position.

&

In case of the tests for the additional letters C and D, the access probe mav penetrate
to its full length, but the stop face shall not fully penetrate through the opening. See
Annex A for further clarification.

Conditions for verification of adequate clearance are identical with those given in
12.3.1, 12.3.2 and 12.3.3.
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SECTION A-A
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SECTION B-B

Matiére: métal sauf specification contraire

Dimensions lin¢aires en millimetres

Tolérances des dimensions sans indication de t(olerance

sur les angles: 0/—10"

sur les dimensions linéaires:
jusqu'a 25 mm: 0/-0,03
au-dessus de 25 mm: =02

Les deux articulations doivent permettre un mouvement

dans le méme plan et le méme sens de
tolérance de 0 & +10°.

FiG.

gl et 424 8y

Material: metal. except where otherwise specified

Linear dimensions in fuliimetres

{oierances on nensions without specific tolerange:

anangles: 0010

on linear dimensions:
up to 25 mm: 0. =0.03 4

gver 18 mm. =00

Both joints shall permit movement in the same plane and
the same divection through an angle of 907 with a 0 1o
+10° tolerance.

20° avec une

1. — Doigt d'épreuve articule.
Jointed test finger.
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Dust filter
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Poudre de talc
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Guard screen
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Test device to verify protection against dust tdust chamber).
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Hauteur réglable
Water level adjustabie

200

Spécimen en essat
~" Test specimen

Tabie tournante
Turntable

o+, Deunieme chiffre caracteristique !
Second characteristic numeral !

Grille type
Grid pattern

200
3

‘ \\ Spécimen en essai
Test specimen

Support

h. Deuxi¢me chiffre caractéristique 2
Second characteristic numeral 2

Dimensions en millimétres

Dimenstons in millimerres

FiG. 3. — Appareil pour la verification de la protection contre les gouttes d’eau tombant

verticalement (boite a gouttes).

Test device to verify protection against vertically falling water drops (drip box).
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: 1600 —— #
% Trous g max : i
Holes ' ] *

l
‘ Spec:men |
‘ en essai |
Test ]
spemmen ‘
P bz o
% ; Supgort
A
#

Débitmetre

Contrepoids
Counterweight

Dimensions en rullirnérres Dimensions i midimetres

Fic. 4. — Appareil pour la vérification de la protection contre leau tombant en pluie <t
contre les projections d'eau: deuxiemes chiffres caractéristiques 3 et 4 (tube oscillant).
Test device to verify protection against spraying and splashing water: second
characteristic numerals 3 and 4 (oscillating t tube).

Note. — La répartition des trous est représentés comme pour le deuxieme chiffre caraciéristigue 3 (vorr 1823y}

The range of holes is shown as for seconu characteristic numeral 3 (see YR 3dn
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IR O e g i
N ¥ e o Diameter of holes

Vue dans la direction A (masque enlevé)
Viewed according 10 arrow A (with shield remcved)

448789
Dimensions en millimérres ; Dimensions in miiiimerres
121 trous de 0.3 de diamétre: 12} holes of @ 0.7
! trou au centre i hole at the cenire
2 cercles intérieurs de 12 trous i 808 2 inner circles of 12 holes ar 30 piich
4 cercles exterieurs de 24 trous g J53 < outer dircies of 24 holes ar j3° pich
Masque — Aluminium Moving shield — Aluminium
Pomme darrosoir — Laiton Sprav nozzle — Brass
Fig. 5. — Apparejl portatif pour la vérification de la pretection contre l'eau tombant en pluie
et contre les projections d'eau: deuxiémes chiffres caractéristiques 3 et 4 (pomme
d'arrosoir).

Hand-held test device (o verify protection against spraving and splashing water:
second characteristic numerals 3 and 4 (spray nozzle).
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EXAMPLES OF IP CQDING FOR THE VERIFICATION OF PROTECTION
OF LOW-VOLTAGE EQUIPMENT AGAINST ACCESS TO HAZARDOUS PARTS
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Codes IP des exemples de I'annexe A
IP Codes of examples in Annex A

The numerals in parentheses refer to the reference numbers 1n this annex.

Premier chiffre Lettre additionnelle :
caractéristique Additional letter !
T - {
First characteristic ~ I A B 1 7 i o '
numeral i i
i i
; i !
0 1POX = " } - | |
1 1 H
(N E i !
1 1 s
i i
! . IPIX IPIXB ! ] f IPIND |
(2.4 | (5. 6) CoR ,
: : . i
2 - - : 1P2N foxe L oaexp
i (9. 10) ; (i) | (2 {
3 - - - : 1P3X PIXD
f (13) (14 {
4 _ _ _ 1 = i 1PaN
; ! | (15
i i
I ! i
Noie. — Les nombres entre parenthéses sont les références de cetie annexe.



/* SUMMARY OF RESPONSIBILITIES OF RELEVANT TECHNICAL COMMITTEES
The 1P Code for classifying the degrees of protection provided by enclosures is intended to
be used for most types of electrical equipment.

It should not be assumed that this standard is suitable to cover all specific details of the
various types of equipment.

It is the responsibility of relevant Technical Committees to specify in their relevant product
standards all details concerning the application of the IP Code to a particular type of
equipment.

Marking with the IP Code indicates a claim for compliance with all the applicable
requirements of this standard and also with any complementary requirements specified in the
appropriate product standard.

The following list is given as a guide for the detailed information to be specified in product
standards:

1) extent and manner 10 which the 1P Code shall be used (séc Clause 4):

2) definition of “enclosure” as it applies to the particular type of equipment (see Clause 2):

3) the protection of both the enclosure and the equipment inside the enclosure against

external inlluences or conditions (see Clause 2):

4) degree of protection applied to hazardous moving parts (such as fans) cxternal to the
enclosure (see Ciause 2):

5) the range of application if enclosures are exposed to temporary or continuous immersion
(see Clause 6):

6) the application of “additional letters” for protection against access (0 hazardous parts
provided by internal barriers or distances, if necessary (see Clause 7);

7) supplementary information to be given by “‘supplementary letters”, if any (see Clause 3);

8) the Secretariat of TC 70 shall be consulted before any new supplementary letter is
introduced and the additional test procedure shall be stated (see Clause 8):

9) details for the marking (see Clause 10);
10) atmospheric conditions for testing if different from 11.1:

11) state and condition of test samples if different from the “general requirements for tests”
(see 11.2):

12) details of test conditions (see 11.2) such as:
— number of samples
_ mounting, assembling, positioning
- pre-conditioning
_ whether energized or not
_ whether parts -in motion or not;

the acceptance conditions on

13) application of the general requirements for tests and
drain-holes and ventilation openings (see 11.3);




© 1EC —_— 73 =

A

guidance for the interpretation of test results and for the acceptance conditions (see 11.3):

the working voltage, if applicable (see 12.3.1 and 12.3.2);

the category of the enclosure, indicating whether a pressure difference due 10 thermal
cycling effects is present or not (see 13.4):

) the location of the suction hole for the dust test if not in the vicinity of vulnerable parts
(see 13.4);

)}the quantity and location of dust deposits permitted without affecting the safe operation
| (see 13.5.2):

)| the test device for 1PX3 and IPX4 tests (oscillating tube or spray nozzle) (see 14.2.3 and
| 14.2.4);

|
) the type of support for the enclosure (if not perforated) during 1PX4 test (see 14.2.4):

|

1) the water temperature if the equipment is energized or running during the immersion test
| (see 1427 d):
2) conditions for the continuous immersion test (see 14.2.8);
3)) the acceptance conditions following the water tests, in particu‘xar"thc amount of water
which may be allowed to enter and the details of any dielectric strength test (see 14.3):

)4) the acceptance conditions if water can accumulate to reach live parts (see 14.3).
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60529 Amend. 1 © IEC:1999 : -3-

FOREWORD

This amendment has been prepared by IEC technical committee 70: Degrees of protection
provided by enclosures.

The text of this amendment is based on the following documents:
FDIS Report on voting
70/91/FDIS 70/92/RVD

Full information on the voting for the approval of this amendment can be found in the report on
voting indicated in the above table.

Page 7

Modify the title of clause 1 as follows:

.1 Scope and object

Delete the title of clause 2 "Object”

Add, on page 9, at the end of the fifth paragraph of item d), the following:

S

“... to be protected".

Page 8
Add the following new clause 2:

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and 1ISO maintain registers of currently valid International Standards.

IEC 60050-195:1998, International Electrotechnical Vocabulary (IEV): Part 195: Earthing and
protection against electric shock

IEC 60050(826):1982, International Electrotechnical Vocabulary (IEV): Chapter 826: Electrical
installations of buildings

|EC 60068-1:1988, Environmental testing — Part 1: General and guidance
|EC 60068-2-68:1994, Environmental testing - Part 2: Tests — Test L: Dust and sand

|EC 6007 1-2:1996,. Insulation co-ordination — Part 2: Application guide
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3.5.1 Hazardous live part.

Replace the text in brackets "(see |EC 536, at present Document 64(CO)196)" by
"(see IEC 60050-195, 195-06-05)".

Page 19
Table |

Replace the note by the following:

NOTE In the case of the first characteristic numerals 3, 4, 5 and 6, proleélion against access to hazardous parts
is satisfied if adequate clearance is kept. The adequate clearance should be specified by the relevant product
committee in accordance with 12.3.

Due to the simultaneous requirement specified in Table II, the definition *shall not penetrate” is given in Table |.

Page 21
Table Il, First characteristic numeral 6, under Test conditions
Change the test conditions to read:

13.4 and 13.6

Page 41
13.3 Acceptance conditions for the first characteristic numerals 1, 2, 3, 4
Replace the first paragraph— and the first sentence of the note by the following:

The protection is satisfactory if the full diameter of the probe specified in Table VIl does not
pass through any opening.

NOTE For the first characteristic numerals 3 and 4 the probes specified in Table VIl are intended to simulate
foreign objects which may be spherical.

13.4 Dust test for first characteristic numerals 5 and 6

In the second sentence, change "width" to "width of a gap".

Page 59 -

Figure 2 — Test device to verify protection against dust (dust chamber).

Add the following note:

NOTE See IEC 60068-2-68, Figure 2 valid for La2 only.
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