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HAZARDOUS LOCATIONS

Hazardous locations are those areas where a potential for
explosion and fire exists because of flammable gases, vapors,
finely pulverized dusts, or the presence of easily ignitable fibers
or flyings exists in the atmosphere_* Hazardous locations may
result from the normal processing of certain volatile chemicals,
gases or grains, or may result from accidental failure of storage
systems for these materials,

Regardless of the cause of a hazardous location it is necessary
that every precaution be taken to guard against ignition of the
atmaosphere. A source of ignition is simply the energy required
to touch off an explosion in a hazardous location atmosphere,

Electric valves can be a source of this ignition energy.

1. During normal operation, a solenoid is a heat pro-
ducing device and will become a source of ignition if it
reaches a surface temperature which exceeds the ignition
temperature of the particular gas, vapor or dust in the
atmosphere,

2. An abnarmality or failure such as shorted leads or
coil burn-out can be source of both arcing and heat
which create a source of ignition.

CLASSIFICATION OF HAZARDOUS LOCATIONS

Classification of hazardous locations is outlined in articles 500
through 516 of the Mational Electric Code. Locations are
classified depending on the properties of the flammable vapars,
liquids, gases or combustible dusts or fibers which may be
present and the likelthood that 2 flammable or combustible
concentration ar quantity 5 present,

1. Ciass | Locations I

Class | locations are those in which flammable gases or
vapors are or may be presant in the air in quantities
sufficient to produce explosive or ignitable mixtures.

A. Ciass I, Division L. !
These are Class [ locations where the hazardous
atmosphere is expected to be present continuously,

B. Cilass [, Division 11,
These are Class | locations where the hazardous
atmosphere will occur only under abnormal condi-
tions.

2. Class Il Locations.

Class Il locations are those that are hazardous because of
combustible dust. .

A, Class [I, Division 1.

These are Class Il locations whzre combustible
dust will be in suspension in the air under normal
conditions.

B. Class I, Division [1. =

These are Class [l locations where combustible
dust will not narmally be in suspension in the air,
however, a hazardous condition can exist where
accumulation of dust will interfere with the heat
dissipation aof the electric valve or may be ignited
by solenoid failure.
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3.  Ciass IIl Locations.
Class 1l locations are those that are hazardous because
of the presence of ignitable fibers or flyings.

A.  Class 1L, Division L. -

These are Class Il locations in which easily ignit-
able fibers or materials producing combustible fly-
ings are handled, manufactured or used.

B. Ciasslil, Dwvision Il =

These locations are where easily ignitable fibers
are stored.

* Please note that, for all three classes of location, when a valve
qualifies far Division L, it also, cbviously, qualifies for Division 11,

GROUPING OF HAZARDOUS MATERIALS

1.  Class | Locations.

Since the different vapors and gases making up hazard-
ous atmospheres have varying properties, they have been
placed in groups based on a commaon range of ignition
temperatures and explosion pressures. These groups are
designated A, B, C and D, and the valve selected must be
suitable for the group of the specific hazardous gas or
vapaor.

2. Class Il Locations,

Dusts are placed in groups designated E, F, and G based
on their particular hazardous characteristics and valves
must be selected for the specific hazardous group.

The following table describes the class of location and specific
group of gas, vapor or dust atmospheres for hazardous locauon

valves. The hazardous materials listed represent only a partial
list. .
CLASS GROUP ATMOSPHERE
A Acelylene
Hydrogen, Manufactured gas,
-] Butadiene, Ethylene oxide,
1 Propylene axide,
Flammable Gase
sy % : c Ethyl-Ether vapors, Ethylene,
or Vapars Cyclo-Propane
Gazoline, Hexane, Naptha, Benzine
D Butane, Propane, Alcohal, Acet-
tane, Benzol, Laguer salvent
E Metal dust including Aluminum,™
n Magnesium and their alloys
Combustible Carbon black, coal or coke dust
Drust
G Flour, Starch, Grain dust
. i . fayon, Cotton, Excelsior, Hemp,
Ignitable Fibers Wood, Kapak, Cocoa, Flax, Oakum
or Flyings

APPLICATIONS FOR HAZARDOUS LOCATION VALVES

The following is a partial list of the wypes of operations and
processes requiring hazardous location valves.

1.  Class | Locations. .



Petroleum refining facilities
Dip tanks containing flammable or combustible fiquids
“Betrochemical plants
jlants manufacturing organic coatings
yray finishing areas
serroleum dispensing areas
Solvent extraction plants ¢
Plants manufacturing plastics
Locations where inhalation anesthetics are used
Utility gas plants, operations involving storage and hand-
ting of liquified petrefeurn and natural gas.
Aircraft hangers and fuel servicing areas

2. Class 11 Locations.

Grain elevatars and bulk handiing facilities

Manufacture and storage of Magnesium

Manufacture and storage of starch

Munitions and fireworks manufacture and storage

Flour and feed mills

Areas for packaging and handling of pulverized sugar and
Cocoa. ;

Eacilities for the manufacture of Magnesium and Alumi-
num powder, '

Coal preparation plants

Spice grinding plants

Confectionary manufacturing plants .

3. Class I1I Locations.

Wood working plants

Textile mills

Cotton gins and cotton seed mills
Flax producing plants

DESIGN OF ENCLOSURES FOR HAZARDOUS LOCATIONS

\2 1. Class | Locations.
t Devices for Class | focations are housed in enclosures
vhich are designed strongly enough 1o contain an explo-
sion if the hazardous vapors enter the enclosure and are
ignited. These enclosures then coot and vent the pro-
ducts of combustion in such a way that the surrounding
atmosphere is not ignited. The devices must also be
designed to operate with surface temperatures below the
ignition temperatures of the hazardous atmosphere.

2. Ciass Il Locations.

The enclosures used to house devices in Class [{ locations
are designed to seal out dust. Contact between the haz-
ardous atmosphere and the source of ignition has been
eliminated and no explosion can occur within the enclo-

sure. These devices must also be designed to operate °

befow the ignition temperature of the hazardous atmos-
phere including the additional temperature buiidup

Between stop &
housing. min, 3/8"
length with spec-
ified clearance.

Between core tuba &
stop. min, 3/8" with
specified clearance

which will result from the layer of dust which will settle
on the enclosure. .

3. Class I1I Locations.

Ciass 11 locations require the enclosure 1o exclude the
entrance of fibers and flyings and prevent the escape of
sparks or burning material and operate at a surface tem-
perature below the point of combustion,

GENERAL DESCRIPTION OF NUMATICS HAZARDOUS
LOCATION SOLENOID OPERATOR

The Numatics operator i a push type sofenoid enclosed in an
enclosure designed to provide service in Class I, Division I,
Groups C & D, Class II, Division 1, Groups E, F & G and Class
11! hazardous locations. The operator can be attached 1o
several valve units to provide the -following configurations.

1. 1/4 NPTF, Single sol., 2 Position Multi-purpose
inline mounted 3-way. -
2. 1/8 or 1/4 NPTF, Single sol., 2 Position, Multi-
purpase subplate mounted 4-way.

a. 1/8 or 1/4 NPTE Double sol., 2 Position, Muiti-
purpose subplate mounied 4-way. :
4.  1/4, 3/8 or 1/2" NPTF, Single sol. pilot, 2 Posi-
tion, Multi-purpose subplate mounted 4-way.

5. 1/4, 3/8 or 1/2” NPTF, Double sol. pilot, 2 Posi-
tion, Multi-purpose subplate mounted 4-way.

6. 1/4, 3/8 or 172" NPTF, Double soi. pilot, 3 Posi-
tion, Multi-purpose subplate mounted 4-way.

CONSTRUCTION DETAILS

1.  The solenoid is a tubular type construction utiliz-
ing a center core tube design which contains the plunger.
The core tube is attached to a lower stop which extends
through the housing and provides a 8/8-24 thread, an
O'ring seal and 75" wrench flats for mounting the sole-
noid 1o the valve unit. The moided coil is placed in the
housing around the core tube with lead wires exiting
through a 1/2" NPT conduit hub. A cover cantaining
the override treatment is threaded into the housing and
tightened to a torque of 15 ft. Ibs. with 5/8" wrench
flats. Before tightening, the case is rotatable 3609 to
position the conduit hub. An eiched and stamped metal
nameplate is attached to the cover by means of split
wire retaining ring.

2. The hazardous location capability of the assembly
is accomplished by providing metal to metal joints
{fiame paths) of a specified tength and clearance for each
joint exiting the coil cavity. These flame paths are
shown and described in Figure L.

1/2* NPT Conduit thread
min, 5 fuli th'd. engagement

Between core tube
and cover. min_ 3/8""
length with spec-
ified clearance

Threaded joint between
cover and housing. min,
8 {ull th'd. engagement

FIGURE | ", with specified fit. .



Shading Coil

Wrapped Core

Flat Faced Stop

N A.C. Canstruction

FIGURE 1T

To provide the pressure c'ontaining' capabilities of the
housing, cover and core tube are constructed of materials
of specified type and thickness.

3. The sclenoid design provides- for both A_C. and
D.C. operation in the same package size, however, the
only common part to both constructions is the housing.
The A.C. construction as shown in Fig. 1] utilizes a flat
stop with shading coil and a flat faced plunger with

X
. Aluminum Cover
Plunger - Push Pin
Assembly
3. Cover-

A. AL, - Aluminum with alodine 1200 finish.
B. D.C. - Steet, Cadmium plate.
4, Nameplate - Etched & filled aluminum.
5. Override button - Aluminum.
6.  Coil leads - No. 18 AWG, Haveg Exar No. 250,
18” tength from conduit hub.
7. "0 Rings Seals - BUNA N

integrally press fitted push pin. The coil contains a OPERATING DATA

wrapped core which is placed around the winding prior
to molding 10 provide the flux path. The cover on the
AC, unit is aluminum. 1

The D.C. construction utilizes a conical stop and a conical
faced plunger with press fitted push pin for more efficient
operation on direct current. The cover on the D.C. unit is
steel and with the steel housing provides the flux path. Fig. 11
shows a cross section of the D.C. unit.

1. All soienoid materxals meet or exceed U.L., specifi-
cations for Class “A” service (105°C uitimate tempera-
ture).
2. Solenoids are rated for continuous duty.
3. Ambient temperature range
minimum - 10°F (-23°C)

maximum U.L. listed 115°F {46.1°C}

4. Solenoids are rated for a range of voltages and are

. . c . capable of operating on 50 or 60 hz.
4. The flush non-locking manual override is a sub- P perating .
assembly consisting of a retainer, return spring & over- ENT (AMPS
ride button with "0" Ring seal. This assembly is in- VOLTAGE CURR ¢ ' WATTAGE
serted into the cover from the inside and the retainer is INRUSH HOLDING .
captured between the cover & core tube. For units with 115-130/60
no manual override a blank plug with an 0"’ Ring seal 100-115/50 47 165 13
is installed in the same manner.
220-240/60 :
EXPOSED MATERIALS . . 200-230/50 .21 083 . 2
1.  Housing - Low carbon steel, cadmium plated wnh 24/50/60 1.9 61 7
clear chrormate dip.
.C. 26 6
2. Stop - 430F Stainless. 24vDC 2
E
NN Steel Cover

Tt

¢l 2 bl # w2 2
T Ty oY

Canical Faced Stop

D.C. Construction
FIGURE TII

Plunger - Push Pin
Assembly

L



- ‘I:emperature code TC3 - Solenoid should not be A. Ciass |, Division 1, Groups C & D (NEMA

. instalied in areas where gases or vapors having an ignition 7C & 70)
temperature tess than 320°F (160°C) are present. {See 8. Class II, Division 1, Groups E, F & G (NEMA
t——attached table which lists some common compounds 9E, 9F & 9G)
i g ‘th classification in groups, flash points and ignition C. Raintightness (NEMA 3)
. - mperatures). . 2. Canadian Standards Association (C.S.A.}. The
. JNALS operator is approved by C.S.A. The C.5.A. file number
1. Underwriters Laboratories Inc. {U.L.}. The apera- s 42844. The unit is approved for the following secvice.
tor is approved by U.L. and listed under "'Solenoids for A. Ciass |, Division I, GroupsC & D
use in Hazardous Locations”, guide VAPT file No. 8. Class I, Division I, Groups €, F & G
E61583. The unit is listed for the following service. C.  Watertight {CSA Encl. 4) (NEMA 4)
HAZARDOUS SUBSTANCES
Flash  Ignition Flash  lgnition
Point Tem Point Tem
Class | Substance Degrees Degrges Class 1 Substance Degrees Degrzes
Group ’ F F e Group - F F owe
C acelaldehyde -36 347 D ischutyl acetate 64 790
D acetic acid {glacial} 109 869 D isopreng -65 428
D acetone 0 B69 D isopropy! ether -18 830
D acrylonitrile 32 898 D mesityl oxide 87 652
C allyl alcohol 70 713 D methane {natural gas} gas 1004
D ammonia gas 1204 D methanal (methyl alcohol) 52 728
D benzene 12 1040 D 3-methyl-1-butanol
a} butane gas 761 {isoamyl alcohol} 108 662
D 1-butane! {butyl alcohol] 84 689 D methyl ethy! ketone 21 960
D 2-butanol {secondary butyl D methyl isobuty] ketone 73 860
aleohot} 75 761 D 2-methyl-lI-propanot
D n-butyl acetate 72 7197 {1sobuty! alcohol} 82 800
C n-butyraldehyde 8 425 D 2-methyl-2-propanocl -
~ 7 sec-butyl alcohot . 78 761 {tertiary butyl alcahot) 52 896
: 3 carbon monoxide gas 1128 c morphaline a9 580
crolonaldehyde 55 450 C 2-nitropropane 86 802
(™ cyclopropane gas 932 0 oclanes 56 428
C diethyl ether -4 320 O pentanes <40 500
[od diethylamine -9 594 D 1-pentanol (amyl alcohol) a1 £72
D di-isobutylene 23 736 D petroleum naphtha <0 550
C epichlorohydrin . 91 772 D propane gas 842
D ethane gas 9589 D 1-propanal {propyl alcohol) 77 824
D ethanot {ethyl alcohol} 55 689 D 2-propanol {isopropy! alcohol) 53 750
D ethy! acetate 24 800 O propylene gas 860
D ethyl acrylate {inhibited] - 50 | 702 D pyridine 68 900
c ethylene gas : 914 D styrene ' 80 840
D ethylene diamine (anhydrous) 112 ¢ 725 c tetrahydrofuran 6 610
D ethylene dichloride 56 | 775 D toluene 40 a14
(> ethylenimine 12 ' £08 c unsymmetrical dimethyl
b gasoline: : hydrazine (UDMH 1,
56-60 octane 45 ; 516 1-dimethyl hydrazine) b 480
100 octane -36 853 D viny! acetate 18 8OO
D heptanes 25-<32 419 536 D viny! chloride gas 882
D hexanes -7 437 D xylenes a1 986
C hydrogen sulfide gas 1 500

Fl'ash Point of the liquid is the minimum temperature at which it gives off sufficient vapor to form an ignitable mixture with the air.

*Ignition Temperature of a substance, whether solid, liquid, or gaseous, is the minimum temperature required to cause seif-sustained
ambustion. i

D. McG,
A3

1 @1979,Numat|cs, inc. Printed in U.S.A,



num4arics

World Class Supplier
of Pneumatic Components

@ ASCO Numatics Direct Sales Offices
[J ASCO/Numatics Distributors
A ASCO Numatics Engineering/Design Centers

WORLD HEADQUARTERS

USA
Numatics, Incorporated

46280 Dylan Drive
Novi, Michigan 48377

P: 1-888-Numatics
1-888-686-2842

Canada
Numatics, Ltd

P: 519-452-1777

Mexico
Numatics de Mexico S.A. de C.V.

P: 52-222-284-6176

For a comprehensive listing of all Numatics production and distribution facilities worldwide, visit:
www.numatics.com

© Numatics Inc. 2008
LT-G3Catalog 1.0
10M-TGI-12/08





