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Rozdzielacze do stref zagrożonych wybuchem Ex 
Explosion-proof solenoid valves



www.atos.com

Explosion-proof solenoid valves
on/off and proportional controls - ATEX, IECEx or Rostechnadzor Russian certification

Table E120-24/E

E120

DLHZA-T-040

�  valve body
�  ex-proof solenoid
�  ex-proof transducer (only for proportional -T valves)
�  threaded connections for cable clamp or conduit pipe

1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE
PROPORTIONAL

ON-OFFwithout transducer with transducer

Group II, ATEX OZA-A OZA-T OA

Group II, IECEx OZAI-A OZAI-T OAI

Group I, ATEX (mining) OZAM-A OZAM-T OAM

Group II, Rostechnadzor OZA/RU-A OZA/RU-T OA/RU

Solenoid
code

Power consumption 35W 8W

Coil insulation Class H

Protection degree IP 67 According to IEC 144 when correctly coupled with the relevant cable gland SP-PA*, see section 26

Duty factor 100%

Mechanical construction

Cable entrance and 
electrical wiring

Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007

Internal terminal board for cable connection 
Threaded connection for cable entrance, vertical (standard) or Horizontal (option /O). See section 26 for cable gland

Voltage 12 DC, 24 DC 12 DC 12DC, 24DC, 28DC, 48DC, 110DC, 125DC, 220DC

code – 12AC, 24AC, 110AC, 230AC (1)

VDC

VAC 50/60 Hz

(1)  For alternating current supply a rectifier bridge is provided built-in the solenoid

±10%

±10%

SOLENOID TYPE PROPORTIONAL ON/OFF
(with and without transducer)

Method of protection Ex d

Temperature class (only for Group II) T4 T3 (option /7) T6 T4 (option /7)

Surface 
Group II, ATEX and IECEx ≤135 °C ≤ 200 °C ≤ 85 °C ≤135 °C

temperature
Group I, ATEX (mining) 150 °C

Rostechnadzor ≤135 °C ≤ 200 °C ≤ 85 °C ≤135 °C

Ambient 
Group II, ATEX and IECEx -40 ÷ +40 °C  (2) -40 ÷ +70 °C  (2) -40 ÷ +45 °C  (2) -40 ÷ +70 °C  (2)

temperature
Group I, ATEX (mining)

Rostechnadzor -40 ÷ +40 °C -40 ÷ +70 °C -40 ÷ +45 °C -40 ÷ +70 °C

2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA

(2)  The Group II solenoids are certified according to ATEX and IECEx for minimum ambient temperature -40°C. In case the complete valve must withstand with mini-
mum ambient temperature of -40°C, select /BT in the model code

-20 ÷ +60 -20 ÷ +70

Note: 
For ex-proof proportional valves with
integral digital drivers, see table F600

On/off and proportional valves equipped with
explosion-proof solenoids available with
following certifications and protection modes:
Solenoids group II for surface plants with
gas, vapours and dust environment
• ATEX 94/9/EC

Ex II 2 GD Ex d IIC T6/T4/T3,
Ex tD A21 IP67 - category 2, zone 1, 2, 21 & 22

• IECEx worldwide recognized safety
certification, Ex d IIC T6/T4/T3, Ex tD A21 IP67

• Rostechnadzor Russian Certification
Ex d IIC T6/T4/T3 

Solenoids group I for surface, tunnels or
mining plants
• ATEX 94/9/EC, Ex I M2 Ex d I 
• IECEx, EX d I Mb 
The solenoid case is designed to contain the
possible explosion which could be caused by
the presence of the gas mixture inside the
housing, thus avoiding dangerous
propagation in the external environment. They
are also designed to l imit the external
temperature according to the certified class to
avoid the self ignition of the explosive mixture
present in the environment. DHA and DLOH
valves conform to SIL 3 safety level (TÜV
approved). These solenoids are applied to
hydraulic valves for application in explosion-
hazardous environments.



3 CERTIFICATIONS

In the following are resumed the valves marking according to ATEX Group I, ATEX and IECEx Group II, Rostechnadzor certifications.

EXAMPLE OF NAMEPLATE MARKING

EXAMPLE OF NAMEPLATE MARKING

EXAMPLE OF NAMEPLATE MARKING

EXAMPLE OF NAMEPLATE MARKING

Notified body and certificate number

Marking according to Atex Directive

3.1 GROUP II, ATEX 

3.2 GROUP II, IECEx

3.3 GROUP I, ATEX (mining) 

Rostechnadzor certification acknowledges the whole ATEX Directive 94/9/EC.
For this reason the solenoids report the ATEX nameplate in addition to the Rostechnadzor one.
This certification is available only for gas environment (not for dust).

3.4 ROSTECHNADZOR

Note:
According to EN60079-0 the valves with Atex certification can be coated with a non-
metallic material (for ex. paintened), observing the maximum thickness:
Group IIC = 0,2 mm max

= ATEX identification for explosive atmospheres equipments
d = Flame proof housing
IIC = Gas group
T6/T4/T3 = Temperature class of solenoid surface

WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification

Marking according to IECEx

Notified body and certificate number

Notified body and certificate number

Marking according to ATEX Directive

Notified body and certificate number

Marking according to ATEX Directive

Rostechnadzor certification

= ATEX identification for explosive atmospheres equipments
II = Group II for surfaces plants
2 = High protection (equipment category)
GD = For gas, vapours and dust
Ex d = Flame proof housing
IIC = Gas group
T6/T4/T3 = Temperature class of solenoid surface
Gb = Equipment protection level, high level protection for explosive Gas atmospheres
Ex tb = Equipment protection by enclosure “tb”
IIIC = Suitable for conductive dust (applicable also IIIB and/or IIIA)
Db = Equipment protection level, high level protection for explosive Dust atmospheres
IP67 = Protection degree

Zone 1 (gas) and 21 (dust) = Possibility of explosive atmosphere during normal functioning
Zone 2 (gas) and 22 (dust) = Low probability of explosive atmosphere

Ex d = Equipment for explosive atmospheres, flame proof housing
IIC = Gas group
T6/T4/T3 = Temperature class of solenoid surface
tb = Dust igniction protection
IIIC = Suitable for conductive dust (applicable also IIIB and/or IIIA)
Db = Equipment protection level, high level protection for explosive Dust atmospheres
IP67= Protection degree

= ATEX identification for explosive atmospheres equipments
I = Group I for mines and surface plants
M2= High protection (equipment category)
d = Flame proof housing
I = Gas group (Methane)
Mb = Equipment protection level, high level protection for explosive atmospheres
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GKPA

DHA = spool type - direct
DPHA = spool type - piloted

Optional certifications (omit for Group II ATEX)
IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

4 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES

Valve configuration, DHA see section � and DPHA see section �

Spool type, DHA see section � and DPHA see section�

Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM

Low temperature execution:
BT = low temperature -40°C (1)

Series number

DHA 0–/ IE 63 1/2 24DC ** /*

Valve size (ISO 4401) 

for DHA 0  = 06
for DPHA 1  = 10 2  = 16 4  = 25 6  = 32

Voltage code - see section �

/ -

Optional cable gland:
PA = with threated cable gland, see section 

/ 7

(1) Not for group I, Atex (mining)
(2) Available only for DHA, configuration 61, 63, 71 and spool type 0, 0/2, 1, 1P, 1/2, 1/2P, 3, 3P, 4, 7

Options:
7 = for ambient temperature up to 70°C (not for Group I)
A = solenoid at side of port B (for single solenoid valves)
MV = vertical hand lever (only for DHA) (2)
O = horizontal cable entrance (1)
WP = prolongued manual override protected by metallic cap

Only for DPHA:
/D =Internal drain.
/E =External pilot pressure.
/H =Adjustable chokes (meter-out to the pilot chambers of 

the main valve).
/H9 =Adjustable chokes (meter-in to the pilot chambers of the

main valve).
/R = Pilot pressure generator (4 bar on port P)
/S = Main spool stroke adjustment (not for DPHA-1).

E120

21
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71

63
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75

67/A
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5 CONFIGURATIONS and SPOOLS for DHA valves
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NOTES:
- For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- For DP*-6 are available only spools: 0, 1, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91
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6 CONFIGURATIONS and SPOOLS for DPHA valves
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GKPA

Directional control valve 
poppet type, size 06

H = max flow 12 l/min
K = max flow 30 l/min

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

7 MODEL CODE OF POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES

Valve configuration, see section �
A = open in rest position
C = closed in rest position

Series number

DLO 2–H A 24DC ** /*

2  = two way (only for DLOH)
3  = three way Voltage code - see section �

/ - / 7- AO

Options:
7 = for ambient temperature up to 70°C (not for Group I)
O = horizontal cable entrance (not for group I Atex)
R = with check valve on port P (only for DLOH)
WP = prolongued manual override protected by metallic cap

Certification type
AO = ATEX, Group II
AO/IE = IECEx, Group II
AO/IEM = IECEx, Group I (mining)
AO/M = ATEX, Group I (mining)
AO/RU = Rostechnadzor (Russian), Group II

9 Q/Δp DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)
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DLOH-2C C –

DLOH-3A D C

DLOH-3C C A

DLOK-3A G F
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Flow direction

Valve type

(1)

(1) For two-way valves pressure drop refers to P→T 

10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)

The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHA valves the curves refer to appli-
cation with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.
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M = Spools 0, 1, 8;
S = Spools 0/2,1/2, 3, 6, 7;

V = Spools 4, 5. A = DLOH-3A;
B = DLOH-2A, DLOH-3C.

C = DLOK-3A;
D = DLOK-3C.

INTERNAL LEAKAGE of DLOH and DLOK
less than 5 drops/min (0,36 cm3/min) 
at max pressure.

8 CONFIGURATION OF DLOH/AO/* AND DLOK/AO/*

DLOH-2A DLOH-2A/R DLOH-2C DLOH-2C/R DLOK-3A

DLOH-3A DLOH-3A/R DLOH-3C DLOH-3C/R DLOK-3C

10.1 Pressure limits: P, A, B = 350 bar;  T = 210 bar

26

Optional cable gland:
PA = with threated cable gland, see section 

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM
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26

AGAM

AGAM = pressure relief valve: subplate
mounting, see tab. C066

ARAM = pressure relief valve: threated 
connections, see tab. C045

11 MODEL CODE OF PRESSURE RELIEF VALVES

Valve size
for AGAM:

10 (ISO 6264)
20 (ISO 6264)
32 (ISO 6264)

for ARAM:
20 = G 3/4”
32 = G 1 1/4”

20

Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting

2 0

Max regulated pressure of first (second / third) setting see section

NPT 24 DC /*

Series
number

**– / AO

Voltage Code, see section �

-

GK
13 MODEL CODE OF COVERS FOR CARTRIDGE VALVES

Series number

LIDEW 1 PA- AO 24DC ** /*

Optional cable gland:
PA = with threaded cable gland, see section  

Certification type
AO = Group II, ATEX      
AO/IE = Group II, IECEx     
AO/M = Group I, ATEX (mining)
AO/RU = Group II, Rostechnadzor (Russian)

/ -

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.

Voltage code - see section �

/ PA - / O

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Optional cable gland:
PA = with threated cable clamp, see section 

Options:
7 = for ambient temperature up to 70°C (not for Group I)
E = external pilot
O = horizontal cable entrance (not for group I Atex)
V = regulating handweel
WP = prolongued manual override protected by metallic cap
Y = external drain

Options:
7 = for ambient temperature up to 70°C
B = cartridge piloted via port “B” of solenoid pilot valve
E = external attachments X (1/4" GAS) and underneath port X

supplied plugged (only forsizes 40...80)
O = horizontal cable entrance (not for group I Atex)
WP = prolongued manual override protected by metallic cap

Size (ISO 7368)
1 = 16; 4 = 40; 8 = 80 (only for LIDEW);
2 = 25; 5 = 50;
3 = 32; 6 = 63;

*
Optional different provision
or setting of the calibrated
plugs in the pilot channels
see table H030 sect. �

O--

26

/210/100/100

Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure

14 HYDRAULIC SYMBOLS

LIDBH1A-*

LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*

LIDBH1C-* LIDBH2A-* LIDBH2C-*

Cover type:
LIDBH* = with solenoid valve and shuttle valve for 

pilot selection
LIDEW* = with solenoid valve for pilot selection
* = valve configuration (see H030 section �)

Valve model Size 10 Size 20 Size 32
Setting 50;          100;          210;          350
Max pressure port P [bar] 350
Pressure range [bar] 4÷50;          6÷100;          7÷210;          8÷350
Max flow AGAM [l/min] 200 400 600
Max flow ARAM [l/min]

12 HYDRAULIC CHARACTERISTICS

AGAM-**/10
ARAM-**/10

AGAM-**/20
ARAM-**/20

ARAM-**/10
AGAM-**/11

AGAM-**/21
ARAM-**/21

AGAM-**/22
ARAM-**/22

AGAM-**/32
ARAM-**/32

350 500-

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

Seals material (1):
omit for NBR (mineral oil
& water glycol)
PE = FPM

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

E120

Seals material (1):
omit for NBR (mineral oil
& water glycol)
PE = FPM

Certification type
AO = ATEX, Group II
AO/IE = IECEx, Group II
AO/IEM = IECEx, Group I (mining)
AO/M = ATEX, Group I (mining)
AO/RU = Rostechnadzor (Russian), Group II
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16Spool overlapping in central position, DHZA and DKZA see section   , 
DPZA see section
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative

1716

17

Configuration, DHZA and DKZA see section   , DPZA see section
5 = external plus central position, spring centered
7 = 3 position, spring centered

16

26

Series number

DHZA

DHZA = size 06
DKZA = size 10
DPZA = size 10

= size 16
= size 25

A = without integral position transducer
T = with integral position transducer (not for DPZA)

Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2

/ IE T 0 7 - L 5 / / ** / *- - -

15 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

GKPA - 71

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Optional cable gland:
PA = with threated cable gland, see section 

(1) Additional spools and configurations for -T execution, see table F172.
(2) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

Options:
7 = for ambient temperature up to 70°C (not for Group I)
B = solenoid at side of port A (and position transducer

for -T version)
C = position transducer with current feedback 4÷20 mA

(only for -T)
D = internal drain (only for DPZA)
E = external pilot (only for DPZA)
G = pressure reducing valve for piloting 

(only for DPZA)
MV = vertical hand lever (only for DHZA) (2)
O = horizontal cable entrance (only for -A, not for group

I Atex)
WP = prolongued manual override protected by 

metallic cap (only for -A)
Y = external drain (only for DHZA and DKZA)

/

Valve size (ISO 4401)
DHZA DKZA DPZA
0= size 06 1= size 10 1= size 10

2= size 16
4= size 25
6= size 32

Spool size: DHZA and DKZA see section   , DPZA see section

ELECTRONIC DRIVERS TO BE USED WITH EX-PROOF PROPORTIONAL VALVES
- Atos driver for proportional valves type -A (without transducer): E-ME-AC, see tab. G035
- Atos driver for proportional valves type -T (with transducer): E-ME-T, see tab. G140

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

*

(1) Option /BT = low temperature -40°C also available on request only for valves -A without integral position transducer (not for group I Atex -mining-)
(2) Option /MV available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5

16 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)

(1) Additional spools and configurations for -T execution, see table F172.
(2) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

Valve model DHZA-A    DHZA-T

Spool type and size  (1)

Spool overlapping

Max flow [l/min]
at Δp = 10 bar (P-T)
at Δp = 30 bar (P-T)
max permissible flow
Response time (2) [ms]

Hysteresis [%]

Repeatability

1
2
3

4,5
8
12

45
80
90

60
105
120

L14 L1

17
30
45

S3, L3, D3

28
50
60

S5, L5, D5 S3, L3, D3 S5, L5, D5

1, 3 1, 3 1, 3 1, 3 1, 3 1, 3

Hydraulic symbols *71, *71/B *73, *73/B *51 *53 *51/B *53/B

b b b a aaa b

DKZA-A    DKZA-T

Pressure limits [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y)

8
14
21

S2

1, 3

< 30 (A)

≤ 5% (A)

± 1% (A)

< 40 (A)

≤ 5% (A)

± 1% (A)

< 20 (T)

≤ 0,2% (T)

± 0,1% (T)

< 15 (T)

≤ 0,2% (T)

± 0,1% (T)

Δp max P-T [bar] 70 50 40

Seals material (1):
omit for NBR (mineral oil
& water glycol)
PE = FPM

Optional certifications (omit for Group II ATEX)
IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

Valve model

Spool type and size (1)

Pressure limits [bar]

DPZA-1

17 HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)

DPZA-2

Ports P, A, B, X = 350; T = 250; Y = 0

DPZA-4

Max flow [l/min] 

at Δp = 10 bar
at Δp = 30 bar
max permissible flow

Response time (2) [ms] 

Hysteresis [%]

Repeatability

100
160
180

100
160
180

100 : 60
160 : 100
180 : 110

130
225
550

130 : 80
225 : 135
550 : 300

200
340
760

180
310
640

180 : 130
310 : 225
640 : (460)

390
680
1450

360
620

1350

360 : 220
620 : 380
1350 : 820

S5 D5 S3 D3 L5 S5 D5 L5 S5 D5 L5 S5 D5L5

Hydraulic symbols

< 80

≤ 5% 

± 1%

< 100

≤ 5% 

± 1%

< 120 

≤ 5% 

± 1%

*71, *71/B *73 *51 *53

a a b b

*51/B

a

*53/B

ab b

600
1030
1600

600
1030
1600

600:370
1030:640
1600:100

DPZA-6
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18 MODEL CODE  OF SERVOPROPORTIONAL VALVES

DLHZA = size 06
DLKZA = size 10

Series number

DLHZA

T = with integral position transducer

Spool type
L = linear;  T = not linear (1); D = different-linear (1);  
V = progressive;  DT = as D but with non-linear regulation (1); Spool size: see section

/ IE T 0 4 - L 7 / ** / *- -

Valve size (ISO 4401)
0 = size 06 (DLHZA)        1 = size 10 (DLKZA)

Optional certifications (omit for Group II ATEX)

IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

GKPA - 70

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Optional cable gland:
PA = with threated cable gland, see section 

Options:
7 = for ambient temperature up to 70°C (not for

Group I)
B = solenoid at side of port A
C = position transducer with current feedback

4÷20 mA 
Y = external drain

3

Fail safe configuration:
1 = A, B, P, T with positive overlapping
3 = P positive overlapping; A, B, T negative

/

19

26

Configuration, see section 
4 = spring offset with fail safe
6 = spring offset

Spool overlapping in central position, see section 
0 = P, A, B, T positive overlapping

(1) Spool type D, DT and T are available only for valve with fail safe position DLHZA-*-040 and DLKZA-*-040

Valve model

Pressure limits [bar]

DLHZA-T*

ports P, A, B = 350;   

T = 210 (250 with external drain /Y)

19 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

DLKZA-T*

ports P, A, B = 315; 

T = 210 (250 with external drain /Y)

Spool

Leakage [cm3/min] at P = 100 bar (2)

Fail safe connections

Fail safe 1

Fail safe 3

DLHZA  

DLKZA   
Fail safe 3

Response time [ms]

Hysteresis [%]

Thermal drift

≤ 10

≤ 0,1%

P → A P → B A → T B → T

50 70 70 50

50 70 70 50

- - 15÷30 10÷20

- - 40÷60 25÷40

≤ 15

≤ 0,1%

Hydraulic
symbols

*60-L*1
*60-V*1

*60-L*1/B
*60-V*1/B

zero point displacement < 1% at ΔT = 40°C

L0

Max flow (1) [l/min]
at Δp = 30 bar
at Δp = 70 bar
max permissible flow

2,5
4
10

L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7

4,5
7
18

5
8
18

9
14
32

13
20
40

18
28
50

26
40
70

26÷13
40÷20
70÷40

40
60
90

60
100
160

60÷33
100÷50
160÷80

Notes:
� Above performance data refer to valves coupled with Atos electronic drivers, see table G140.
� The flow regulated by the directional proportional valves is not pressure compensated, thus it is affected by the load variations.To keep costant the regulated 

flow under different load conditions, modular pressure compensators are available (see tab. D150).
(1) For different Δp, the max flow is in accordance to the diagrams in section 13.2
(2) Referred to spool in neutral position and 50°C oil temperature.
(3) Referred to spool in fail safe position and 50°C oil temperature.
(4) Referred to spool in fail safe position at Δp = 35 bar per edge and 50°C oil temperature.

<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400

*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B

*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B

*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3

*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1

Leakage [cm3/min] 
at P = 100 bar (3)

Flow [l/min]  (4)

bbb

a aa

E120

Seals material:
omit for NBR (mineral oil
& water glycol)
PE = FPM



Options:
7 = for ambient temperature up to 70° C (not for Group I)
C = current feedback signal 4÷20 mA (only for -T versions)
D = quick venting (only for -A versions)
O = horizontal cable entrace (only for -A versions, not for 

group I Atex)
WP= prolongued manual override protected by metallic cap

(only for -A versions)

Series number

** /*

Max regulated flow: QVKZA
65 = 65 l/min
90 = 90 l/min

12/ PA -/ GK /*
20 MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

Optional cable gland:
PA = with threated cable clamp, see section

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

QVHZA = size 06
QVKZA = size 10

A = without position transducer
T = with integral position transducer

QVHZA T 06

Valve size (ISO 4401)
QVHZA: 06 QVKZA: 10

IE/ - -

Optional certifications (omit for Group II ATEX)
IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

/*

26

36 = 36 l/min;
45 = 45 l/min;  

QVHZA

Above performance data refer to valves coupled with Atos electronic drivers.
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher.

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

21 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

Max regulated flow [l/min]

Min regulated flow (1) [cm3/min]

Regulating Δp [bar]

Max flow on port A [l/min]

Valve model

Note: In three-way versions port P is open.
In two-way versions port P must be plugged.
Port T must always be plugged.

Hydraulic symbols
QVHZA-A
QVKZA-A

QVHZA-A QVHZA-T QVKZA-A QVKZA-T

QVHZA-T
QVKZA-T 

3,5 12 18 45 12 18 35 45 65 90

15 20 30 50 60 15 20 30 50 60 85 85 100

4 - 6 10 - 12 15 4 - 6 10 - 12 15

60

6 - 8 6 - 8 10 - 12

40 35 50 55 50 70 10070

90

100

10 - 12

100

36 3,5 65

Valve size 06 06 10 10

A

P

B

A

P

B

210Max pressure ports P, A, B [bar]

(1) Option /BT = low temperature -40°C also available on request only for valves -A without integral position transducer (not for group I Atex -mining-)

3 = 3,5 l/min;  
12 = 12 l/min
18 = 18 l/min;

23

23

Max regulated pressure:  see section

Valve size:  see section       for size code

26

250

Series number

PA - GK/ ** /*

Options:
7 = for ambient temperature up to 70° C (not for Group I)
E = external pilot (only for AGMZA)
O = horizontal cable entrace ( not for group I Atex)
P = with integral mechanical pressure limiter (only for LI*ZA)
Y = external drain (only for AGMZA)

/*
22 MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

Optional cable gland
PA = with threated cable clamp, see section 

Solenoid threated connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Pressure relief:
RZMA = subplate size 06
HZMA = modular size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge (1)

Pressure compensator:
LICZA = cartridge (1)

A = without integral pressure transducer

Optional certifications (omit for Group II ATEX)
IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

RZMA AIE/ 010 /– – /*

23 HYDRAULIC CHARACTERISTICS

(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section �.

Omit for standard coil 12 VDC:
24 = with 24 VDC coils

(2) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

RZMA-010 HZMA

LIMZA LICZA

RZMA-030 AGMZA

Valve model
Size code
Valve size
Max regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]

RZMA HZMA AGMZA LIMZA LICZA

010 030 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5

80;          180;          250

315

210

4 40 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 2000

06 10 20 32 16 25 32 40 50 63 16 25 32 40 50

4500

8

80

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM

Seals material (1):
omit for NBR (mineral oil
& water glycol)
PE = FPM



26 CABLE GLAND

Following codes have to be specified for spare cable glands:
PA(M)19/GK = with threated connection GK-1/2” ISO/UNI-6125 (tapered)
PA(M)19/NPT = with threated connection 1/2” NPT ANSI B2.1 (tapered)
PA(M)19/M = with threated connection M20x1,5 UNI-4535 (6H/6g).
PAIE19/GK = with threated connection GK-1/2” ISO/UNI-6125 (tapered)
PAIE19/NPT = with threated connection 1/2” NPT ANSI B2.1 (tapered)
PAIE19/M = with threated connection M20x1,5 UNI-4535 (6H/6g).
The cable gland PA*/M must be blocked with loctite or similar or with a locking nut.

Note: special cable clamps PG12, PA(M)112/* are available on request and they have to be
ordered separatelly

CABLE GLAND PA19/* (PG9 - IP67) 
CABLE GLAND PAM19/* - for valves with mining certification (PG9 - IP67) 
CABLE GLAND PAIE19/* - for valves with IECEx certification (PG9 - IP66) 

The valves must be connected to the power supply using the terminal board inside the solenoid.
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.
Additional equipotential grounding can be also performed by the user on the external facility provided on the solenoid case.
Minimum section of external ground wire = 4 mm2.
Minimum section of internal ground wire = the same of supply wire. 
In order to reach the terminal board inside the solenoid, the top plate of the solenoid must be removed.
Solenoids are provided with threated connection for cable entrance:
GK-1/2" GAS (ISO/UNI 6125) or M20x1,5 (UNI-4535) or 1/2"NPT (ANSI B2.1)

The cable glands PA and PAM, are available on request certified ATEX according to EN
60079-0 and EN 60079-1.

The cable gland PAIE, is certified IECEx according to the following standards:
IEC 60079-0, IEC 60079-1, IEC 60079-7, IEC 61241-0, IEC 61241-1

PA19 cable size 7÷9,5 mm
PA112 cable size 9÷12 mm

25
Max regulated pressure:
see section

25
Valve size:
see section       for size code

E120

210

Series number

PA - GK/ ** /*/*
24 MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES

Optional cable gland
PA = with threated cable clamp, see section

Solenoid threaded connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)

Pressure reducing:
RZGA = subplate size 06
HZGA = modular size 06
KZGA = modular size 10
AGRCZA = subplate size 10, 20
LIRZA = cartridge

A = without integral transducer

Optional certifications (omit for Group II ATEX)
IE = IECEx, Group II
IEM = IECEx, Group I (mining)
M = ATEX, Group I (mining)
RU = Rostechnadzor (Russian), Group II

RZGA A*/ 010 /– –

Options:
7 = for ambient temperature up to 70° C (not for Group I)
O = horizontal cable entrace (not for group I Atex)
P = with integral mechanical pressure limiter 

(only for AGRCZA and LIRZA)
R = with check valve (only for AGRCZA)

/*

26

Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section �.

Omit for standard coil 12 VDC:
24 = with 24 VDC coils

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

25 HYDRAULIC CHARACTERISTICS

RZGA-A-010 KZGA-A-031 AGRCZA-A

LIRZA-A

RZGA-A-033 HZGA-A-031

Valve model
Size code
Valve size
Max regulated pressure [bar]
Min regulated pressure [bar]
Max pressure at port P [bar]
Max pressure at port T [bar]
Max flow [l/min]

RZGA HZGA KZGA AGRCZA LIRZA

010 033 031 10 20

80; 180;                250

315

0,8

031

32; 100; 210

1 1 1 11 7 77

210

12 40 40 160 300100 300 550

06 10 2010 25 3216

321

160

7

800

40

4

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM

PA(M)19/*

PAIE19/*



01/12

OA OAI OA/M
OZA-A OZAI-A OZA/M-A

OZA-T OZAI-T OZA/M-T

Option /WP

1 = Coil
2 = GND
3 = Coil

� = Solenoid wiring 

	 = screw terminal for additional equipotential grounding


 = Position transducer wiring 

1 = Output signal
2 = Supply -15 V
3 = Supply +15 V
4 = GND

	 	

	




�

27 SOLENOIDS DIMENSIONS AND WIRING

Option /OWP

Option /O

	

	

�

�

�

�

Option /MV

	

Option /O

�

*

* only for OA 
and OA/M



www.atos.com

Explosion-proof solenoid valves
on/off and proportional controls - C UL US certification

Table E125-12/E

E125

DLHZA/UL-T-040

�  valve body
�  ex-proof solenoid
�  ex-proof transducer (only for proportional -T valves)
�  threaded connections for conduit pipe

2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA

1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE
PROPORTIONAL

ON-OFFwithout transducer with transducer

OZAUL-A OZAUL-T OAULSolenoid code

Power consumption 35W 12W

Coil insulation Class H

Protection degree IP 67 According to IEC 144 when correctly coupled with the relevant conduit pipe

Duty factor 100%

Mechanical construction

Cable entrance and 
electrical wiring

Flame proof housing classified, according to UL 1002 and CSA 22.2 n°139-1982, class I, groups C&D (Groups IIA & IIB to NEC 505-7)

Connection 1/2” NPT (ANSI B2.1) for conduit pipe
The valves are supplied with 1,07 m (42 inches) cable lenght factory wired - cable size AWG 16

Voltage 12 DC, 24 DC 12 DC 12DC, 24DC, 110DC, 125DC, 220DC

code – 12AC, 24AC, 110AC, 230AC (1)

VDC

VAC 50/60 Hz

3 CERTIFICATIONS

(1)  For alternating current supply a rectifier bridge is provided built-in the solenoid

In the following is resumed the valves marking according to UL 1002 and CSA 22.2 n° 139-1982 certification

3.1 EXAMPLE OF NAMEPLATE MARKING

Explosion-proof on/off and proportional
solenoids certified C UL US according to
UL 1002 and CSA 22.2 n°139-1982
Standard, Class I, Groups C&D (Groups
IIA & IIB to NEC 505-7).

The solenoid case is designed to contain
the possible explosion which could be
caused by the presence of the gas mixtu-
re inside the housing, thus avoiding dan-
gerous propagation in the external envi-
ronment.

DHA and DLOH valves are conform to SIL 3
safety level (TÜV approved).

They are also designed to limit the exter-
nal temperature according to the certified
class to avoid the self ignition of the explo-
sive mixture present in the environment.
These solenoids are applied to hydraulic
valves for application in explosion-hazar-
dous environments.

SOLENOID TYPE PROPORTIONAL ON/OFF

Metod of protection Ex d

Temperature class with +70°C ambient temp. T4 Not applicable

Surface temperature ≤135 °C ≤ 85 °C

Ambient temperature -40 ÷ +70 °C

±10%

±10%

C UL US identification mark

Marking according to UL 1002 norms

Marking according to NEC 505-7 norms

= Equipment for famable gas and vapours
= Possibility of explosive atmosphere during

normal functioning 
= Gas group (according to UL 1002)
= Gas group (according to NEC 505-7)
= Temperature class of solenoid surface

referred to +70°C ambient temperature

Class I 
Division 1

Groups C&D
Groups IIA&IIB
T4



Options:
A = solenoid at side of port B (for single solenoid valves)
O = horizontal cable entrance
MV = vertical hand lever (1)
WP = prolongued manual override protected by metallic cap

Only for DPHA:
/D =Internal drain
/E =External pilot pressure
/H =Adjustable chokes (meter-out to the pilot chambers of 

the main valve).
/H9 =Adjustable chokes (meter-in to the pilot chambers of the

main valve)
/L9 =(only for DPHA-2 and DPHA-4) plug with calibrated

restrictor on port P of pilot valve
/S = Main spool stroke adjustment (only for DPHA-2, -3)

NPT

DHA = spool type - direct
DPHA = spool type - piloted

UL =  C UL US certification

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

4 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES

Valve configuration, DHA see section � and DPHA see section �

Spool type, DHA see section � and DPHA see section�

Series number

DHA 0–/ UL 63 1/2 24DC ** /*

Valve size (ISO 4401) 

for DHA 0  = 06
for DPHA 1  = 10 2  = 16 4  = 25 6  = 32

Voltage code - see section �

/ / *

(1) Option /MV available only for DHA, configuration 61, 63, 71 and spool type 0, 0/2, 1, 1P, 1/2, 1/2P, 3, 3P, 4, 7

21

21

0 21

01

71

63

61

75

67/A

63/A

61/A

67

5 CONFIGURATIONS and SPOOLS

0

8

49

1

90

16

2

09

17

3

91

58

4

19

5

93

6

39

7

94

0 2

0 2

01

21

0/2

1/2

2/2

01 0 201 0 201 0 201 0 201 0 2

Configurations Spools Configurations Spools

21
70

NOTES:
- For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- For DP*-6 are available only spools: 0, 1, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91

1 2

1 2

1 21 0 2

1 0
1 2

0 2

0 2

1 0

71

63

61

75

67/A

63/A

61/A

67

6 CONFIGURATIONS and SPOOLS

0

8

49

1

90

16

2

09

17

3

91

58

4

19

5

93

6

39

7

94

0/2

1/2

2/2

01 0 201 0 201 0 201 0 201 0 2

70

Configurations Spools Configurations Spools

Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM

Low temperature execution:
BT = low temperature -40°C



E125

NPT

Directional control valve 
poppet type, size 06

H = max flow 12 l/min
K = max flow 30 l/min

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

7 MODEL CODE OF POPPET TYPE, LEAK FREE, DIRECTIONAL SOLENOID VALVES

Valve configuration, see section �
A = open in rest position
C = closed in rest position

Series number

DLO 2–H A 24DC ** /*

2  = two way (only for DLOH)
3  = three way Voltage code - see section �

/ / *- AO/UL

Options:
O = horizontal cable entrance 
R = with check valve on port P (only for DLOH)
WP = prolongued manual override protected by metallic cap

AO/UL = C UL US certification

9 Q/Δp DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)

0 C C C C

0/2, 1, 1/2 A A A A

3 A A C C

4, 5 D D D D A

6 A A C A

7 A A A C

8 C C B B

DHA

DLOH DLOK

va
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e 
p
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ss
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e 

d
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p
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]

Flow rate [l/min]

D B

A

C

Flow direction

Spool type

P→A P→B A→T B→T P→T

P → A A → T
(P → B) (B →T)

Flow rate [l/min] Flow rate [l/min]
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p
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A

D

C

B

G

F

E
DLOH-2A B –

DLOH-2C C –

DLOH-3A D C

DLOH-3C C A

DLOK-3A G F

DLOK-3C F E

Flow direction

Valve type

(1)

(1) For two-way valves pressure drop refers to P→T 

10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)

The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHA valves the curves refer to appli-
cation with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.

Flow rate [l/min]

In
le

t p
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ss
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e 
[b
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]

V

M

S

DHA

Flow rate [l/min]

In
le

t p
re

ss
ur

e 
[b

ar
]

A

B

DLOH

Flow rate [l/min]

In
le

t p
re

ss
ur

e 
[b

ar
]

D

C

DLOK

M = Spools 0, 1, 8;
S = Spools 0/2,1/2, 3, 6, 7;

V = Spools 4, 5. A = DLOH-3A;
B = DLOH-2A, DLOH-3C.

C = DLOK-3A;
D = DLOK-3C.

INTERNAL LEAKAGE of DLOH and DLOK
less than 5 drops/min (0,36 cm3/min) 
at max pressure.

8 CONFIGURATION OF DLOH/AO/* AND DLOK/AO/*

DLOH-2A DLOH-2A/R DLOH-2C DLOH-2C/R DLOK-3A

DLOH-3A DLOH-3A/R DLOH-3C DLOH-3C/R DLOK-3C

10.1 Max pressure in port T = 210 bar

(1) Option /BT = low temperature -40°C also available on request

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM



12

AGAM

AGAM = pressure relief valve: subplate
mounting, see tab. C066

ARAM = pressure relief valve: threated 
connections, see tab. C045

11 MODEL CODE OF PRESSURE RELIEF VALVES

Valve size
for AGAM:

10 (ISO 6264)
20 (ISO 6264)
32 (ISO 6264)

for ARAM:
20 = G 3/4”
32 = G 1 1/4”

20

Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting

2 0

Max regulated pressure of first (second / third) setting

NPT 24 DC /*

Series number

**- / AO/UL

Voltage Code, see section �

-

NPT
13 MODEL CODE OF COVERS FOR CARTRIDGE VALVES

Series number

LIDEW 1- AO/UL 24DC ** /*

Certification type
AO/UL = C UL US certification

/ -

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.

Voltage code - see section �

/ / *

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

AO/UL = C UL US certification

Options:
E = external pilot
O = horizontal cable entrance
V = regulating handweel
WP = prolongued manual override protected by 

metallic cap
Y = external drain

Options:
B = cartridge piloted via port “B” of solenoid pilot valve
E = external attachments X (1/4" GAS) and underneath port X

supplied plugged (only forsizes 40...80)
O = horizontal cable entrance 
WP = prolongued manual override protected by metallic cap

Size (ISO 7368)
1 = 16; 4 = 40; 8 = 80 (only for LIDEW);
2 = 25; 5 = 50;
3 = 32; 6 = 63;

*
Optional different provision
or setting of the calibrated
plugs in the pilot channels
see table H030 sect. �

*-

/210/100/100

Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure

see section

14 HYDRAULIC SYMBOLS

LIDBH1A-*

LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*

LIDBH1C-* LIDBH2A-* LIDBH2C-*

Cover type:
LIDBH* = with solenoid valve and shuttle valve for 

pilot selection
LIDEW* = with solenoid valve for pilot selection
* = valve configuration (see H030 section �)

12 HYDRAULIC CHARACTERISTICS

AGAM-**/10
ARAM-**/10

AGAM-**/20
ARAM-**/20

ARAM-**/10
AGAM-**/11

AGAM-**/21
ARAM-**/21

AGAM-**/22
ARAM-**/22

AGAM-**/32
ARAM-**/32

Valve model Size 10 Size 20 Size 32
Setting 50;          100;          210;          350
Max pressure port P [bar] 350
Pressure range [bar] 4÷50;          6÷100;          7÷210;          8÷350
Max flow AGAM [l/min] 200 400 600
Max flow ARAM [l/min] 350 500-

(1) Option /BT = low temperature -40°C also available on request

(1) Option /BT = low temperature -40°C also available on request

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM



1716Spool overlapping in central position, DHZA and DKZA see section   , DPZA see section
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative

1716

17

Configuration, DHZA and DKZA see section   , DPZA see section
5 = external plus central position, spring centered
7 = 3 position, spring centered

16

Series number

DHZA
DHZA = size 06
DKZA = size 10
DPZA = size 10

= size 16
= size 25

A = without integral position transducer
T = with integral position transducer (not for DPZA)

Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2

/UL T 0 7 - L 5 / ** /*- -

15 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

UL =  C UL US certification

NPT *1

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

Options:
B = solenoid at side of port A (only for single solenoid

valves)
C = position transducer with current feedback 4÷20 mA

(only for -T)
D = internal drain (only for DPZA)
E = external pilot (only for DPZA)
G = pressure reducing valve for piloting 

(only for DPZA)
MV = vertical hand lever (2)
O = horizontal cable entrance (only for -A)
WP = prolongued manual override protected 

by metallic cap (only for -A)
Y = external drain (only for DHZA and DKZA)

/

Spool size: DHZA and DKZA see section   , DPZA see section

ELECTRONIC DRIVERS TO BE USED WITH EX-PROOF PROPORTIONAL VALVES
- Atos driver for proportional valves type -A (without transducer): E-ME-AC, see tab. G035
- Atos driver for proportional valves type -T (with transducer): E-ME-T, see tab. G140

E125

/* /

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

(1) Option /BT = low temperature -40°C also available on request
(2) Option /MV Available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5

Valve size (ISO 4401)
DHZA DKZA DPZA
0= size 06 1= size 10 1= size 10

2= size 16
4= size 25
6= size 32

(1) Additional spools and configurations for -T execution, see table F172.
(2) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

16 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)

(1) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

Valve model DHZA-A    DHZA-T

Spool type and size

Spool overlapping

Max flow [l/min]
at Δp = 10 bar (P-T)
at Δp = 30 bar (P-T)
max permissible flow
Response time (1) [ms]

Hysteresis [%]

Repeatability

1
2
3

4,5
8
12

45
80
90

60
105
120

L14 L1

17
30
45

S3, L3, D3

28
50
60

S5, L5, D5 S3, L3, D3 S5, L5, D5

1, 3 1, 3 1, 3 1, 3 1, 3 1, 3

Hydraulic symbols *71, *71/B *73, *73/B *51 *53 *51/B *53/B

b b b a aaa b

DKZA-A    DKZA-T

Pressure limits [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y)

8
14
21

S2

1, 3

< 30 (A)

≤ 5% (A)

± 1% (A)

< 40 (A)

≤ 5% (A)

± 1% (A)

< 20 (T)

≤ 0,2% (T)

± 0,1% (T)

< 15 (T)

≤ 0,2% (T)

± 0,1% (T)

Δp max P-T [bar] 405070

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM

Valve model

Spool type and size (1)

Pressure limits [bar]

DPZA-1

17 HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)

DPZA-2

Ports P, A, B, X = 350; T = 250; Y = 0

DPZA-3

Max flow [l/min] 

at Δp = 10 bar
at Δp = 30 bar
max permissible flow

Response time (2) [ms] 

Hysteresis [%]

Repeatability

100
160
180

100
160
180

100 : 60
160 : 100
180 : 110

130
225
550

130 : 80
225 : 135
550 : 300

200
340
760

180
310
640

180 : 130
310 : 225
640 : (460)

390
680
1450

360
620

1350

360 : 220
620 : 380
1350 : 820

S5 D5 S3 D3 L5 S5 D5 L5 S5 D5 L5 S5 D5L5

Hydraulic symbols

< 80

≤ 5% 

± 1%

< 100

≤ 5% 

± 1%

< 120 

≤ 5% 

± 1%

*71, *71/B *73 *51 *53

a a b b

*51/B

a

*53/B

ab b

600
1030
1600

600
1030
1600

600:370
1030:640
1600:100

DPZA-6



19

19

18 MODEL CODE  OF SERVOPROPORTIONAL VALVES

DLHZA = size 06
DLKZA = size 10

Series number

DLHZA

T = with integral position transducer

Spool type
L = linear;  T = not linear; Spool size: see section

/UL T 0 4 - L 7 / ** /*- -

Valve size (ISO 4401)
0 = size 06 (DLHZA)
1 = size 10 (DLKZA)

UL =  C UL US certification

NPT *0

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

Options:
B = solenoid at side of port A
C = position transducer with current feedback

4÷20 mA 
Y = external drain

3

Fail safe configuration:
1 = A, B, P, T with positive overlapping  3 = P, positive overlapping; A, B, T negative

/

19

Configuration, see section 
4 = spring offset with fail safe
6 = spring offset

Spool overlapping in central position, see section 
0 = P, A, B, T zero overlapping

Options:
C = current feedback signal 4÷20 mA (only for -T versions)
D = quick venting
O = horizontal cable entrace (only for -A versions)
WP= prolongued manual override protected by metallic cap

(only for valves without transducer)

Series number

** /*

Max regulated flow:

3 = 3,5 l/min;  
12 = 12 l/min
18 = 18 l/min;

QVKZA
65 = 65 l/min
90 = 90 l/min

12/ / NPT *

20 MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

QVHZA = size 06
QVKZA = size 10

A = without position transducer
T = with integral position transducer

QVHZA T 06

Valve size (ISO 4401)
QVHZA: 06 QVKZA: 10

UL/ - -

UL =  C UL US certification

/*

36 = 36 l/min;
45 = 45 l/min;  

QVHZA

/

21 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

Max regulated flow [l/min]

Min regulated flow (1) [cm3/min]

Regulating Δp [bar]

Max flow on port A [l/min]

Valve model

Note: In three-way versions port P is open.
In two-way versions port P must be plugged.
Port T must always be plugged.

Hydraulic symbols
QVHZA-A
QVKZA-A

QVHZA-A QVHZA-T QVKZA-A QVKZA-T

QVHZA-T
QVKZA-T 

3,5 12 18 45 12 18 35 45 65 90

15 20 30 50 60 15 20 30 50 60 85 85 100

4 - 6 10 - 12 15 4 - 6 10 - 12 15

60

6 - 8 6 - 8 10 - 12

40 35 50 55 50 70 10070

90

100

10 - 12

100

Above performance data refer to valves coupled with Atos electronic drivers.
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher

36 3,5 65

Valve size 06 06 10 10

A

P

B

A

P

B

Max pressure ports P, A, B                          [l/min] 210

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

(1) Option /BT = low temperature -40°C also available on request

(1) Option /BT = low temperature -40°C also available on request

19 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

Valve model

Pressure limits [bar]

DLHZA-T*
ports P, A, B = 350;   

T = 160 (250 with external drain /Y)

DLKZA-T*

ports P, A, B = 315; 
T = 160 (250 with external drain /Y)

Spool

Leakage [cm3/min] at P = 100 bar  (1)

Response time [ms]

Hysteresis [%]

Thermal drift

≤ 10

≤ 0,1%

≤ 15

≤ 0,1%

Hydraulic
symbols

*60-L*1
*60-V*1

b b

*60-L*1/B
*60-V*1/B

a a a

b

zero point displacement < 1% at ΔT = 40°C

L0

Max flow [l/min]
at Δp = 30 bar
max permissible flow

2,5
4

L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7

4,5
7

5
8

9
14

13
20

18
28

26
40

26÷13
40÷20

40
55

65
80

65÷33
80÷40

<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400

*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B

*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B

*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3

*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1

(1) Referred to spool in center position and 50°C oil temperature.

Δp max P-T 70 60

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM



25
Max regulated pressure:
see section

25
Valve size:
see section       for size code

23

23

Max regulated pressure:
see section

Valve size:
see section       for size code

E125

250

Series number

NPT/ ** /*

Options:
E = external pilot (only for AGMZA)
O = horizontal cable entrace
P = with integral mechanical pressure limiter (only for LI*ZA)
Y = external drain (only for AGMZA)

*
22 MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

Pressure relief:
RZMA = subplate size 06
HZMA = modular size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge (1)
Pressure compensator:
LICZA = cartridge (1)

A = without integral pressure transducer

UL =  C UL US certification

RZMA AUL/ 010 /– –

250

Series
number

NPT/ ** /**
24 MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES

Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)

Pressure reducing:
RZGA = subplate size 06
HZGA = modular size 06
KZGA = modular size 10
AGRCZA = subplate size 10, 20
LIRZA = cartridge

A = without integral transducer

UL =  C UL US certification

RZGA AUL/ 010 /– –

/*

Options:
O = horizontal cable entrace (1)
P = with integral mechanical pressure limiter 

(only for AGRCZA and LIRZA)
R = with check valve (only for AGRCZA)

/*

(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section �.

Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section �.

/

/

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)

(2) Option /BT = low temperature -40°C also available on request

(1) Option /BT = low temperature -40°C also available on request

23 HYDRAULIC CHARACTERISTICS

RZMA-010 HZMA

LIMZA LICZA

RZMA-030 AGMZA

Valve model
Size code
Valve size
Max regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]

RZMA HZMA AGMZA LIMZA LICZA

010 030 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5

80;          180;          250

315

210

4 40 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 2000

06 10 20 32 16 25 32 40 50 63 16 25 32 40 50

4500

8

80

25 HYDRAULIC CHARACTERISTICS

RZGA-A-010 KZGA-A-031 AGRCZA-A

LIRZA-A

RZGA-A-033 HZGA-A-031

Valve model
Size code
Valve size
Max regulated pressure [bar]
Min regulated pressure [bar]
Max pressure at port P [bar]
Max pressure at port T [bar]
Max flow [l/min]

RZGA HZGA KZGA AGRCZA LIRZA

010 033 031 10 20

80; 180;                250

315

0,8

031

32; 100; 210

1 1 1 11 7 77

210

12 40 40 160 300100 300 550

06 10 2010 25 3216

321

160

7

800

40

4

Seals material (2):
omit for NBR (mineral oil &
water glycol)
PE = FPM

Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM



07/13

OAUL
OZAUL-A

OZAUL-T

Option /WP

�

	

26 SOLENOIDS DIMENSIONS AND WIRING

Option /OWP

Option /O

	

	

	

	

�

�

�

�

�

�

�

The valves are supplied with 1 m (42 inches) cable lenght,
factory wired - cable size AWG 16

� �

�

� �

�

� �

�

� �

�

� white = Coil (neutral)
� green = GND
� black = Coil

OAUL-*AC

Position transducer wiring (connection 1/2”NPT)

� white = Output signal
� black = Supply -15 V
� red = Supply +15 V
� yellow = GND

�

� red = +
� green = GND
� black =  -

OAUL-*DC

Solenoid wiring (connection 1/2”NPT)	

� red = Coil
� green = GND
� black = Coil

OZAUL

Option /MV

*

* only for OAUL 



Gas group

Temperature class

V max 27 V 19,5 V 19,11 V

Electrical characteristic I max 130 mA 360 mA 360 mA

P max 0,9 W 1,64 W 1,72 W

Minimum supply current ≥ 65mA, for I.S. barriers see section 18  to 21

Surface temperature (ambient temp. +60°C)

Ambient temperature -40 ÷ +60°C (1)

Nominal resistance at 20°C

Coil insulation

Protection degree

Duty factor

Electrical connector

www.atos.com

Intrinsically safe solenoid valves
on/off controls - ATEX certification

Table E130-17/E

E130

DHW-0611/WP/6
� valve body
� valve spool
� intrinsically safe solenoid 
� electrical connector
� manual override

Ex = Equipment for explosive atmospheres
II = Group II for surface plants
I = Very high protection (equipment category)
G = For gas and vapours
ia = Intrinsically safe execution
IIC = Gas group - application in surface plants
T6 / T5 = Temperature class of the solenoid surface

referred to +60°C ambient temperature
Zone 0 (1 and 2)  = Explosive atmosphere continuosly

present

3 CERTIFICATIONS

In the following is resumed the valves marking according to the Atex Group I and Group II certification

3.3 EXAMPLE OF NAMEPLATE MARKING

Notified body and certificate number

Marking according to Atex Directive

On/off valves equipped with intrinsecally
safe solenoids certified according to
ATEX 94/9/CE, protection mode: 
- Ex II 1 G, Ex ia IIC T6, IIB T6 or IIA T5

(surface plants with gas or vapours envi-
ronment, category 1, zone 0, 1 and 2).

- Ex I M2 Ex ia I (solenoids group I for sur-
face, tunnels or mining plants).

"Intrinsically safe" protection is based on the
principle of limiting the energy of  electric
circuits in environments with presence of
hazardous atmospheres. For this reason the
valves must be supplied through specific
“safety barriers” which limitate the max cur-
rent to the solenoid.  Atos provides galvani-
cally insulated barriers for single and double
solenoid valves, see section to . The
"intrinsically safe" circuit is virtually unable to
produce electrical surges or thermic effects
able to cause explosion in hazardous envi-
ronments also in presence of specific
break-down situations.

2118

1 INTRINSICALLY SAFE SOLENOIDS: MAIN DATA

2 INTRINSICALLY SAFE SOLENOIDS: ELECTRICAL AND TEMPERATURE DATA

(1) The Group II solenoids are Atex certified for minimum temperature -40°C. Select /BT in the valve code for the application with minimum temperature -40°C

3.1 GROUP II, Atex
Ex = Equipment for explosive atmospheres
I = Group I for mines and surface plants
M2 = High protection (equipment category)
d = Flame proof housing
I = Gas group (Methane)

3.2 GROUP I (mining), Atex

Group II

Group I (mining)
Solenoid code

OW-18/6

OWM-18/6

IP65

DIN 43650 2 pin+GND

OW-18/H

OWM-18/H

IP67

MIL-C-26482 3 pin

150 Ω

Class H

100%

≤ 85°C

I and IIB 

T6

28 V

250 mA

1,8 W

I and IIA 

T5

28 V

396 mA

2,8 W

I 

- 

12,2 V

2200 mA

6,82 W

≤ 100°C 150 °C

-20 ÷ +60°C

I and IIC 

T6

Method of protection Ex ia / Ex ib according to EN60079-0: 2006, EN60079-11:2007



Assembly position the installation of DHW valves with the axis in vertical position is not recommended. 

If this type of installation is absolutely necessary, please consult our technical office

Subplate surface finishing Roughness index         flatness ratio 0,01/100 (ISO 1101)

Ambient temperature from -20°C to +60°C (standard, /WG and /PE seals)  -40°C to +60°C for /BT option

Fluid   Hydraulic oil as per DIN 51524 .... 535; for other fluids see section �

Recommended viscosity 15 ÷ 100 mm2/s at 40°C (ISO VG 15 ÷ 100) max viscosity 400 mm2/s

Fluid contamination class ISO 18/15, achieved with in line filters at 10 μm value to β10 ≥75 (recommended)

Fluid temperature -20°C +60°C (standard, /WG and /PE seals)  -40°C to  +60°C for /BT option

4 MAIN CHARACTERISTICS OF INTRINSICALLY SAFE VALVES

A

DH = spool type - direct
DPH = spool type - piloted

Options:

/A = solenoid at side of port B
/WP = prolunged manual override

5 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES

Valve configuration, DHW see section � and DPHW see section �

Spool type, DHW see section � and DPHW see section �
3H = spool type 3H for marine applications (1) Only for DHW-071

Synthetic fluids (2):
WG = water-glycol
PE  = phosphate ester

Series number

DH 0– 71 3H 6 ** /*

Valve size (ISO 4401):

for DHW : 0 = size 06;
for DPHW :  1 = size 10   2  = size 16;   3  = size 25

Connector type - see section  17

/6 = DIN 43650 (standard)
/H = MIL-C-26482

/ /W

W = intrinsecally safe solenoid, Atex certified

6 HYDRAULIC CONFIGURATIONS OF DHW VALVES

Where the symbol doesn't show the hydraulic connection (*), it depends by the central configuration of the spool

-071*

Configuration for DHW

Spools for DHW

-0750/2
-0751/2

-0630/2
-0631/2 061* -061*/A

0
0/2

1
1/2

3
3H

-0630/2/A
-0631/2/A

For all size

Only for DPHW-2, DPHW-3

0
0/2

2
2/2

94

1
1/2

8

49

3

90

16

4

09

17

5

91

58

19

6

93

7

39

-71*

-*63*/A

-*70

-*61*/A

-*75

-*67*/A

-*63 -*61 -*67

7 CONFIGURATION OF DPHW VALVES

Where the symbol doesn't show the hydraulic connection (*), it depends
on the central configuration of the spool; 

Spools for DPHW valves  

(1) Spool type 3H provides larger passages A-B to T in central position than spool type 3, see section 11.3

/*

omit for Group II

M = Group I (mining)

4.1 Corrosion protection characteristics
Valve screws: all screws made in stainless steel class A2

(2) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)



E130

10 Q/Δp DIAGRAMS based on mineral oil ISO VG 46 at 50°C

DHW DLOH*-WO
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(1) For two-way valves pressure drop refers to P→T 

11 OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C

The diagrams refer to warm solenoids and power supply provided by the Atos barrier type Y-BXNE-412. For DHW valves the curves refer to
application with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.
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DLOH*-WO

E

9 HYDRAULIC CONFIGURATIONS OF DLOH VALVES

DLOH*-WO

DLOH-2A-WO DLOH-2C-WO DLOH-3A-WO DLOH-3C-WO

12 INTERNAL LEAKAGES

12.2 DLOH-*-WO internal leakages based on mineral oil ISO VG 46 at 50°C
less than 5 drops/min (0,36 cm3/min) at max pressure.

12.1 DHW internal leakages
18 cm3/min with P=100 bar - fluid viscosity = 43 cSt at 40 °C
30 cm3/min with P=140 bar - fluid viscosity = 22 cSt at 45 °C

11.1 Operating pressure: 
Ports P, A, B = 350 bar Port T = 160 bar

11.2 Operating limits (only for DHW-0713H)
Max flow = 10 l/1’ - Max pressure = 150 bar

11.3 Flow capability in central position A-B → T (only for DHW-0713H)
Max flow = 25 l/1’ with Δp 10,5 bar

R

directional control valve, 
poppet type size 06

Options:
/R = with check valve on port P
/WP = prolunged manual override

8 MODEL CODE OF POPPET TYPE LEAK FREE ON-OFF DIRECTIONAL SOLENOID VALVES

Synthetic fluids (1):
WG = water-glycol
PE = phosphate ester

Series number

DLOH A– 6 ** /*

Connector type - see section  17

/6 = DIN 43650 (standard)
/H = MIL-C-26482

/ /2

2 = 2 way
3 = 3 way

A = open in rest position
C = closed in rest position

– WO

/WO = intrinsically safe solenoid, Atex certified

/*

omit for Group II
M = Group I (mining)

DLOH*-WO

spool type

Flow direction

P→A / P→B (1)

A→T / B→T

configuration

Flow direction

DHW

0 0/2 1/2 1 3 3H

P→A / P→B

A→T / B→T

4

6

5

2

5

1

3

2

3

4

3

5

2A 2C 3A 3C

1

-

2

-

4

5

3

4

Diagram

DHW type

DLOH type

0 0/2 1/2 1 3 3H

B B C C A D

Diagram

2A 2C 3A 3C

G G F E
D

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining)



WO
Cover type:
LIDBH = with solenoid valve 

and shuttle valve for pilot selection
LIDEW = with solenoid valve

for pilot selection

15 MODEL CODE OF COVERS FOR CARTRIDGE VALVES

Series number

LIDEW 1 *– 6 ** /*

Valve size (ISO 7368)
for LIDBH*: 1 = 16,  2 = 16,  3 = 16,  4 = 16,  5 = 50 
for LIDEW* 1 = 16,  2 = 16,  3 = 16,  4 = 16,  5 = 50,  6 = 63,  8 = 80 

Options:
/B = cartridge piloted via port “B” of solenoid pilot valve 
/E = external attachments X (G 1/4") and underneath port X supplied plugged (only for sizes 40 to 80)

Connector type - see section 17

/6 = DIN 43650 (standard)
/H = MIL-C-26482

/ - /

WO = Intrinsically safe solenoid, Atex certified

Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.

AGAM

AGAM = pressure relief valve, 
subplate mounting, see tab. C066

ARAM = pressure relief valve, 
threated connections, see tab. C045

13 MODEL CODE OF PRESSURE CONTROLS

Valve size
for AGAM:

10 = size 10 (ISO 6264);
20 = size 20 (ISO 6264);
32 = size 32 (ISO 6264);

20

Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting

2 0

Pressure range of first/second/third setting:
50 = 4 - 50 bar 210 = 7 - 210 bar
100 = 6 - 100 bar 350 = 8 - 350 bar

210 WO

Connector type - see section 17

/6 = DIN 43650 (standard)
/H = MIL-C-26482

/*

Series number

**– / - // 6

WO = Intrinsically safe solenoid, Atex certified

Synthetic fluids (1):
WG = water-glycol
PE = phosphate ester

Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure

Synthetic fluids (1):
WG = water-glycol
PE = phosphate ester

14 HYDRAULIC CHARACTERISTICS

AGAM-**/10/***-WO

AGAM-**/20/***-WO

AGAM-**/11/***-WO

AGAM-**/21/***-WO

AGAM-**/22/***-WO

AGAM-**/32/***-WO

16 HYDRAULIC SYMBOLS

LIDBH1A-*

LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*

LIDBH1C-* LIDBH2A-* LIDBH2C-*

Valve configuration, see section 16

1

for ARAM:
20 = G 3/4”;
32 = G 1 1/4”

/*

Omit for Group II
M = Group I (mining)

Valve model AGAM-10-WO AGAM-20-WO AGAM-32-WO

Max pressure [bar] 350

Setting 50;          100;          210;          350

Pressure range [bar] 4÷50;          6÷100;          7÷210;          8÷350

Max flow [l/min] 200 400 600

/*

Omit for Group II
M = Group I (mining)

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

(1) Option /BT = low temperature -40°C also available on request (not for group I Atex -mining-)

Option:

/WP = prolunged manual override

WP /



18 INTRINSICALLY SAFE BARRIERS

The electric supply to these solenoids must be done through electronic devices situated out of potentially flammable environment (i.e. in safe
zone), which limit the electric current to the intrinsically safe solenoid. These electronic devices are normally called “intrinsically safe barriers”
approved and certified according to the Ex ia protection mode. To select the proper intrinsically safe barriers following data must be considered:
1) Vmax and Imax of the solenoid as specified in section � must not be exceeded also in fault conditions;
2) the resistance of the solenoid is 150 Ω and the current supplied by the barrier, in normal operation condition, must be over the min. limit 

(65 mA) to ensure the valve correct operation (over 70 mA for max performances).
The barriers type Y-BXNE 412 are galvanically isolated electronic devices, developed according to the European Norms EN60079-0/06, EN60079-
11/07 and certified ATEX 94/9/CE, protection mode Ex ia IIC.
These barriers ensure the optimized functioning of the Atos valves up to the max operating limits specified in section .
The barriers Y-BXNE-412 are double channel type, suitable to operate valves with double or single solenoid.
Two single solenoid valves can be connected to the barrier (one to each channel) but they cannot be contemporary operated.

11

E130

19 MODEL CODE OF I.S. BARRIER

Supply voltage
E = 110/230 VAC

2 = 24÷48 VDC

19.1 I.S. barrier for double solenoid valves
Y-BXNE 412  00 *

The above barrier can be used both for double or for single solenoid
valves.
With one barrier, two single solenoid valves can be operated but not
contemporary, see section .18

17 SOLENOID DIMENSIONS AND WIRING

OW-18/6 (standard)Dimension [mm] Option /H

DIN 43650 MIL-C-26482
Connector wiring

/6 /H Connections

1 A Coil

2 C Coil

3 B GND

manual 
override pin

note: the connectors are supplied with the valves

1 (A)

2 (C)

cover shape for mining version

Option /WP

20 TECHNICAL CHARACTERISTICS OF I.S. BARRIER

Y-BXNE 412

N° output channels 2

Power supply voltage 110÷230 VAC ±10% (50/60 HZ)

21,6 ÷ 53 VDC

Power consumption < 3W

Output voltage Uo 19,5 V

Output current Io 341 mA

Output power Po 1,64 W

Galvanic insulation supply/output 2500 VAC / 50 Hz

Storage temperature -25 °C ÷ +70 °C

Working  temperature -10 °C ÷ +60 °C

Housing material ABS case

Mounting on rail EN 50022

Electrical connections screw terminals

Method of protection Ex ia IIC

ATEX classification Ex II 1 G/D
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EXTERNAL PROFILE OF INTRINSICALLY SAFE VALVES [mm]22

DHW-06

DPHW-16
DPHW-17

LIDEW1-*-WO
LIDEW2-*-WO
LIDEW4-*-WO

Safe zone Hazardous zone

INSTALLATION DIMENSIONS OF I.S. BARRIER [mm]

Power
supply

Input 
command

Sol. B

Input 
command

Sol. A

Sol. B

Sol. AY-BXNE 412

Y-BXNE 412

GND

GND

+24 VDC

+24 VDC

+ VDC/~

- VDC/~
Power On

led

Sol. A
enabled led

Sol. B
enabled led

21

90

DHW-07

DPHW-26
DPHW-27

AGAM-10/1*-WO
AGAM-20/1*-WO
AGAM-32/1*-WO

DLOH-**/WO

ARAM-20/1*-WO
ARAM-32/1*-WO



Assembly position Any position

Subplate surface finishing Roughness index,         flatness ratio 0,01/100 (ISO 1101)

Ambient temperature See section 1

Fluid Hydraulic oil as per DIN 51524 ... 535 for other fluids see model code sections

Recommended viscosity 15 ÷100 mm2/s at 40°C (ISO VG 15÷100)

Fluid contamination class ISO 18/15 achieved with in line filters of 10 μm and β10 _>75 (recommended)

Fluid temperature -20°C +60°C (standard and /WG seals)     -20°C +80°C (/PE seals)

2 MAIN CHARACTERISTICS OF EX-PROOF PROPORTIONAL VALVES

www.atos.com

Ex-proof proportional valves with integral digital drivers
with or without integral position or pressure transducer - ATEX or IECEx certification

Table F600-2/E

F600

DKZA-TES-*

�  valve body
�  ex-proof solenoid
�  ex-proof position transducer
�  ex-proof electronics housing
�  digital integral electronics
�  ex-proof cable glands (to be ordered separately)
�  ex-proof solenoid

3 CERTIFICATION

= ATEX identification for explosive atmospheres

II = Group II for surfaces plants
2 = High protection (equipment category)
G = For gas and vapours
d = Flame proof housing
IIC = Gas group
T6/T5/T4/T3

In the following are resumed the valves marking according to Atex 94/9/CE and IECEx

Zone 1 
Zone 2

= Temperature class of solenoid surface referred to
the max ambient temperature

= Possibility of explosive atmosphere during normal functioning
= Low probability of explosive atmosphere

�

� �

�

�

�

WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification

Ex-proof ZA valves are proportional valves
equipped with specific solenoids and inte-
gral digital electronic drivers available with
following certifications and protection mode:
� ATEX 94/9/CE 

Ex II 2 G Ex d IIC T6/T5/T4/T3 (group II
for surface plants with gas or vapours
environment, category 2, zone 1 and 2)

� IECEx worldwide recognized safety certi-
fication, Ex d IIC T6/T5/T4/T3 Gb IP66

The solenoid and the electronics housing
are designed to contain the possible
explosion which could be caused by the
presence of the gas mixture inside the
housing, thus avoiding dangerous propa-
gation in the external environment. They
are also designed to limit the external
temperature according to the certified
class to avoid the self ignition of the
explosive mixture present in the environ-
ment.
The integral digital drivers in explosion
proof construction provides consistent
advantages respect to the separated ana-
log drivers for ex-proof valves:
� compact execution
� simplified valve wiring 
� reduced risk of electromagnetic distur-

bances on the valve’s transducer feed-
back signal

� possibility to exploit in hazardous envi-
ronment all the advantages provided by
the standard digital electronics: softwa-
re setting of the main functional parame-
ters as bias, ramps, scale, linearization
of the hydraulic regulation characteristic

� complete diagnostics of the driver sta-
tus, and fault condition.

Following communication interfaces are
available:
� PS, Serial communication interface for

configuration, monitoring and firmware
updating through Atos PC software.

� BC, CANopen interface
� BP, PROFIBUS DP interface
The valves with  -BC and -BP interfaces
can be integrated into a f ieldbus
communication network and thus digitally
operated by the machine control unit.
The ex-proof digital integral electronics is
available for the full range of proportional
valves, as shown in the following pages.

ATEX certification

IECEx certification

Ex II 2G Ex d IIC T6/T5/T4/T3

Ex d IIC T6/T5/T4/T3 Gb IP66

1 EXPLOSION PROOF CERTIFICATION MAIN DATA

VALVE TYPE

Temperature class
(only for Group II)

Surface temperature

Ambient temperature

DOUBLE SOLENOID VALVES 
(with or without transducer)

SINGLE SOLENOID VALVES 
(with or without transducer)

T4

≤ 135 °C

-20 ÷ +40 °C

T3 (option /7)

≤ 200 °C

-20 ÷ +60 °C

T6

≤ 85 °C

-20 ÷ +45 °C

T5 (option /7)

≤100 °C

-20 ÷ +60 °C

Mechanical construction

Cable entrance and 
electrical wiring

Protection degree IP66 According to IEC 144 when correctly coupled with the relevant cable gland 
see section 20

Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007

Internal terminal board for cable connections 
M20x1.5 threaded connection for cable entrance

�

Note: This technical table contains information about ex-proof certification data, model codes,
dimensions and wiring of the ex-proof proportional valves with integral digital electronics.
For detailed information about:
-valve’s functional characteristics and mounting surface dimensions
-digital drivers technical data and functional parameters setting
see the relevant technical tables of the standard proportional valves and digital drivers.

Ex = Equipment for explosive atmospheres
d = Flame proof housing
IIC = Gas group
T6/T5/T4/T3 = Temperature class of solenoid surface
Gb = Equipment protection level, high level 

protection for explosive Gas atmospheres
IP66= Protection degree

3.2 GROUP II, IECEx3.1 GROUP II, ATEX



5

5

5

Series number

DHZA

DHZA = size 06
DKZA = size 10

AES = without integral position transducer
TES = with integral position transducer 

Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2

TES 0 7 - L 5 ** / *- -

4 MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES DIRECT OPERATED

M/ 71

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

Options:
7 = for ambient temperature up to 60°C
B = solenoid with integral digital electronics  at

side of port A 
I = current reference 4 � 20mA (only for TES) (3)
Y = external drain
W = power limitation function (only AES)

/

Spool size: see section

Synthetic fluids:
WG= water-glycol
PE =phosphate ester

PS-

Communication interfaces
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP

DKZA
1= size 10

Valve size (ISO 4401)
DHZA
0= size 06

5 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)

Hydraulic symbols of -AES version

*71 *73

*51 *53*51/B *53/B

*70 *71

*72 *73

*51 *53*51/B *53/B

Hydraulic symbols of -TES version

*71/B *73/B

a b a b a b a b

b a b a

*70/B *71/B

*72/B *73/B

Configuration: DHZA and DKZA see section   
5 = external plus central position, spring centered
7 = 3 positions, spring centered

Spool overlapping in central position, DHZA and DKZA see section   
0 = zero overlapping (only for -TES)
1 = P, A, B, T positive overlapping
2 = only for DKZA-TES-172-S5 (2)
3 = P positive overlapping; A, B, T, negative

Note: For the valves functional characteristics see: 
table F160 (DHZA-AES, DKZA-AES); table F165 (DHZA-TES, DKZA-TES)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G115 (-AES); G210 (-TES)

(1) Serial interface always present for AES-BC and AES-BP.
(2) The configuration type 2 provides the same characteristic of type 1, but avoiding the pressurization of A and B ports with spool in rest position.
(3) Software selectable for AES.

Thermal drift (only -TES) zero point displacement < 1% at ΔT = 40°C
(1) Spool type S2 only for -AES version; spool type 0L5, 0D5, 0L3 only for -TES version

Valve model DHZA-AES     DHZA-TES

Spool type and size (1)

Spool overlapping

Max flow [l/min]
at Δp = 10 bar (P-T)
at Δp = 30 bar (P-T)
at Δp max (P-T)

Response time (2) [ms]

Hysteresis [%]

Repeatability

< 30 (-AES)   < 15 (-TES)

≤ 5%(-AES)   ≤ 0,2% (-TES)

± 1% (-AES)   ± 0,1% (-TES)

< 40 (-AES)   < 20 (-TES)

≤ 5%(-AES)   ≤ 0,2% (-TES)

± 1% (-AES)   ± 0,1% (-TES)

1
2
3

4,5
8
12

45
80
90

60
105
120

L14 L1

17
30
45

S3, L3, D3

28
50
60

S5, L5, D5 S3, L3, D3 S5, L5, D5

1, 3 1, 3 1, 3 1, 3 1, 3 1, 3

(2) Response times at step signal (0%�100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

DKZA-AES     DKZA-TES

Pressure limits [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y) ports P, A, B = 315; T = 160 (250 with external drain /Y)

Δp max P-T [bar] 70 70 50 50 40 40

L5, D5

0

L5, D5

0

S5

2

8
14
21

S2 L3

0

/ IE

Certification (omit for Atex)
IE = IECEx



7Spool size: see section      

F600

7

7

Series number

DPZA

DPZA = size 10
= size 16
= size 25

AES = without integral position transducer
LES = with double integral position transducer 

Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2

LES 2 7 - L 5 ** / *- -

6 MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES PILOT OPERATED

M/ 71

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

Options:
7 = for ambient temperature up to 60°C
B = solenoid with integral digital electronics  at side

of port A of main stage for -AES version and at
side of port B for -LES version

D = internal drain 
E = external pilot 
G = pressure reducing valve for piloting (2)

standard for DPZA-LES-1 
I = current reference 4�20mA (only for -LES) (3)
W = power limitation function (only AES)

/

Synthetic fluids:
WG= water-glycol
PE =phosphate ester

PS-

Communication interfaces
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP

Valve size (ISO 4401)
1= size 10 
2= size 16
3= size 25

(1) Additional spool for -LES, see table F175
(2) For zero overlapping spool 0L5, the valve offset position (with switch-off power supply) is 1 ÷ 6% P-B/A-T
(3) Only for LES version
(4) Response times at step signal (0%�100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.

7 HYDRAULIC CHARACTERISTICS OF DPZA-AES AND DPZA-LES (based on mineral oil ISO VG 46 at 50 °C)

Hydraulic symbols of -AES version
*71 *71/B *73 *73/B

a ab b

*70 *70/B

Hydraulic symbols of -LES version

a b a b

b ba a

*51 *51/B *53 *53/B

*71 *71/B

*73 *73/B *51 *51/B

*53 *53/B *60 *60/B

Configuration: see section      
5 = external plus central position, spring centered
7 = 3 positions, spring centered

Spool overlapping in central position, see section   
0 = zero overlapping (only for -LES with spool type L)
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative

Note: For the valves functional characteristics see: 
table F170 (DPZA-AES); table F175 (DPZA-LES)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G115 (-AES); G210 (-LES)

360
620
1350

360:220
620:380
1350:820

390:240
680:410
1450:880

S5 D5 DL5 (3)

1, 3 0, 1, 3

130
225
550

130:80
225:130
550:300

200
340
760

180
310
640

180:130
310:225
640:460

200:145
340:250
680:500

390
680
1450

S3 D3 L5 (2) S5 D5 DL5 (3) L5 (2)

0, 1, 3 1, 3 0, 1, 3 1, 3 0, 1, 3

L3 (3)

100
160
180

100:60
160:100
180:110

0, 1, 3 1, 3

L5 (2) S5 D5 DL5(3)

0, 1, 3

Valve model

Spool overlapping
Spool type and size (1)

Max flow: [l/min]
at Δp = 10 bar
at Δp = 30 bar
max permissible flow

DPZA-3DPZA-2DPZA-1

0, 1, 3

spool overlapping 0

spool overlapping 1-3

Hysteresis [%]

Repeatability

Thermal drift

Response
time [ms] (4)

zero point displacement < 1% at ΔT = 40°C

Pressure limits [bar] ports P, A, B, X = 350;    T = 250 (5 for option /D);    Y = 5

≤ 5% (AES)    ≤ 0,1% (LES)

±1% (AES)    ±0,1% (LES)

<80 (AES); <50 (LES)

<80 (AES); <50 (LES)

<120 (AES)    <75 (LES)

<120 (AES)    <75 (LES)

<100 (AES)    <70 (LES)

<100 (AES)    <70 (LES)

(1) Serial interface always present for AES-BC and AES-BP.
(2) Pressure reducing valve with fixed setting (40 bar for DPZA-1 and -2; 100 bar for DPZA-3) installed between pilot valve and main body.

It is advisable for valves with internal pilot in case of system pressure higher than 200 bar. This option is standard for DPZA-LES-1
(3) Software selectable for AES

/ IE

Certification (omit for Atex)
IE = IECEx
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8 MODEL CODE  OF EX-PROOF SERVOPROPORTIONAL VALVES 

DLHZA = size 06
DLKZA = size 10

9 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

Series number

DLHZA

Spool type
L = linear regulation          ; T = not linear regulation          

Spool size 1, 3, 5, 7 see section

TES 0 6 - L 5 ** / *- - M/ 70

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

Options:
7 = for ambient temperature up to 60°C
B = solenoid at side of port A
I = current reference 4 � 20mA
Y =  external drain

3 /

9

0 = zero overlapping

Synthetic fluids:
WG= water-glycol
PE =phosphate ester

PS

TES = with integral position transducer 

Communication interfaces 
PS = Serial
BC = CANopen
BP = PROFIBUS DP

Valve size (ISO 4401)
0 = size 06 (DLHZA)
1 = size 10 (DLKZA) Fail safe configuration:

1 = A, B, P, T with positive overlapping    
3 = P positive overlapping; A, B, T negative

-

Note: For the valves functional characteristics see:
table F180 (DLHZA, DLKZA)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G210 (-TES)

Configuration, see section 
4 = external plus central position, spring centered
6 = 3 position, spring centered

/ IE

Certification (omit for Atex)
IE = IECEx

Valve model

Pressure limits [bar]

DLHZA-T*

ports P, A, B = 350;   

T = 210 (250 with external drain /Y)

DLKZA-T*

ports P, A, B = 315; 

T = 210 (250 with external drain /Y)

Spool

Leakage [cm3/min] at P = 100 bar (1)

Fail safe connections

Fail safe 1

Fail safe 3

DLHZA  

DLKZA   
Fail safe 3

Response time [ms]

Hysteresis [%]

Thermal drift

≤ 10

≤ 0,1%

P �A P � B A� T B �T

50 70 70 50

50 70 70 50

- - 15÷30 10÷20

- - 40÷60 25÷40

≤ 15

≤ 0,1%

Hydraulic symbols

*60-L*1
*60-V*1

b b

*60-L*1/B
*60-V*1/B

a a a

b

zero point displacement < 1% at ΔT = 40°C

L0

Max flow [l/min]
at Δp = 30 bar
at Δp = 70 bar
max permissible flow

2,5
4
8

L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7

4,5
7
14

5
8
16

9
14
30

13
20
40

18
28
50

26
40
70

26÷13
40÷20
70÷40

40
60
90

60
100
160

60÷33
100÷50
160÷80

Notes:
(1) Referred to spool in neutral position and 50°C oil temperature.
(2) Referred to spool in fail safe position and 50°C oil temperature.
(3) Referred to spool in fail safe position at Δp = 35 bar per edge and 50°C oil temperature.

<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400

*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B

*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B

*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3

*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1

Leakage [cm3/min] 
at P = 100 bar (2)

Flow [l/min]  (3)
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1111

250

Series number

/ M ** /*

Options:
7 = for ambient temperature up to 60° C
E = external pilot (only for AGMZA)
I = current reference 4 � 20mA (only TERS, AERS) (2)
P = with integral mechanical pressure limiter (only for LI*ZA)
Y = external drain (only for AGMZA)

/*
10 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

Pressure relief:
RZMA = subplate size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge type see section
Pressure compensator:
LICZA = cartridge type see section

RZMA - 010 /
Synthetic fluids:
WG= water-glycol
PE =phosphate ester

-TERS PS-

Communication interfaces
PS = Serial
BC = CANopen
BP = PROFIBUS DP

RZMA-AES-010 RZMA-AES-030 AGMZA-AES

RZMA-TERS-010 RZMA-TERS-030 AGMZA-TERS LIMZA-AES

LIMZA-TERS LICZA-TERS

AES = without integral pressure transducer (1)
TERS = with integral pressure transducer 
AERS = as TERS but with remote pressure transducer

(to be ordered separately), see tab. G466

LIMZA-AERS LICZA-AERS

RZMA-AERS-010 RZMA-AERS-030 AGMZA-AERS

Series number

Synthetic fluids
WG = water-glycol
PE = phospate ester

TYPICAL FUNCTIONS OF CARTRIDGES

SC  LI

Cartridge according to ISO 7368

Size: 
16; 25; 32;
40; 50; 63 and 80 (only for LIMZA)

Type of cartridge
31 = for LIMZA and LICZA 36 = for LICZA

2 **32- / *31

Spring cracking pressure:
2 = 1,5 bar for poppet 31
3 = 3 bar  
4 = 4 bar
6 = 6 bar for poppet 31 and 36

Type Functional sketch
(hydraulic symbol)

Typical
section

Area ratio
(1)

31

36

1:1

1:1

(1) It is the ratio of the area A to the area on which the
pilot pressure is applied.

12 MODEL CODE OF CARTRIDGES (for LIMZA and LICZA)

F600

11 HYDRAULIC CHARACTERISTICS

Note: For the valves functional characteristics see:
table F007, F010 (RZMA-*-010); table F065, F067 (RZMA-*-030); table F035, F040 (AGMZA); table F300, F305 (LIMZA, LICZA)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G115 (-AES); table G205 (-AERS, TERS)

Hydraulic symbols

LICZA-AES

Valve size:
see section       for size code

Max regulated pressure:
see section

Note: For mounting surface dimensions see table P006

Valve model
Size code
Valve size
Max regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]

RZMA AGMZA LIMZA LICZA

010 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5

80 180 250

315

210

06 10 20 32 16 25 32 40 50 63 16 25 32 40 50

8

80

4 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 20004500

/ IE

Certification (omit for Atex)
IE = IECEx

(1) Serial interface always present for AES-BC and AES-BP.
(2) Software selectable for AES.
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250

Series number

/ M ** /*/*

13 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE REDUCING VALVES

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

RZGA 033 /

Options:
7 = for ambient temperature up to 60° C
E = external pilot (only for AGRCZA)
I = current reference 4 � 20mA (only TERS, AERS) (2)
P = with integral mechanical pressure limiter 

(only for AGRCZA and LIRZA)
R = with check valve (only for AGRCZA)

14 HYDRAULIC CHARACTERISTICS

Synthetic fluids:
WG= water-glycol
PE =phosphate ester

- -TERS PS-

Communication interfaces 
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP

RZGA-AES-010 RZGA-AES-033 AGRCZA-AES

RZGA-TERS-010 AGRCZA-TERS

LIRZA-AES
LIRZA-TERS

AES = without integral pressure transducer
TERS = with integral pressure transducer 
AERS = as TERS but with remote pressure transducer

(to be ordered separately), see tab. G466

RZGA-AERS-010 AGRCZA-AERS

LIRZA-AERS

RZGA-TERS-033

RZGA-AERS-033

Series number

Synthetic fluids
WG = water-glycol
PE = phospate ester

TYPICAL FUNCTIONS OF CARTRIDGESSC  LI

Cartridge according to ISO 7368

Size:
16; 25; 32; 40;

Type of cartridge
37 = for LIRZA

4 **25- / *37

Spring cracking pressure:
4 = 4 bar:  7 = 7 bar 

Type Functional sketch
(hydraulic symbol)

Typical
section

Area ratio
(1)

37 1:1

(1) It is the ratio of the area A to the area on which the
pilot pressure is applied.

15 MODEL CODE OF CARTRIDGES (for LIRZA)

15

Pressure reducing:
RZGA = subplate size 06
AGRCZA = subplate size 10, 20
LIRZA = cartridge type see sect.

Hydraulic symbols

Note: For the valves functional characteristics see:
table F015, F020 (RZGA-*-010); table F070, F075 (RZGA-*-033); table F050, F055 (AGRCZA); table F300, F305 (LIRZA)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G115 (-AES); table G205 (-AERS, TERS)

Valve size:
see section       for size code

Max regulated pressure:
see section

Note: For mounting surface dimensions see table P006

Valve model
Size code
Valve size
Max regulated pressure [bar]
Min regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]

RZGA AGRCZA LIRZA

010 033 10 20

80                180                250

315

0,8

32; 100; 210

1 1 1 7 77

210

12 40 160 300 300 550160

06 10 20 25 3216

321

7

800

40

4

/ IE

Certification (omit for Atex)
IE = IECEx

(1) Serial interface always present for AES-BC and AES-BP.
(2) Software selectable for AES.



Options:
7 = for ambient temperature up to 60° C
D = quick venting (only for -AES versions)
I = current reference 4 � 20mA (only TES) (2)
W = power limitation function (only AES)

Series number

** /*

Max regulated flow:

3 = 3,5 l/min;  
12 = 12 l/min
18 = 18 l/min;

QVKZA
65 = 65 l/min
90 = 90 l/min

12/ M/ /*

16 MODEL CODE OF EX-PROOF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

QVHZA = size 06
QVKZA = size 10

QVHZA 06

Valve size (ISO 4401)
QVHZA: 06 QVKZA: 10

-

36 = 36 l/min;
45 = 45 l/min;  

QVHZA

(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher.

17 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)

Max regulated flow [l/min]

Min regulated flow (1) [cm3/min]

Regulating Δp [bar]

Max flow on port A [l/min]

Valve model

Note: In three-way connection port P is open.
In two-way connection port P must be plugged.
Port T must always be plugged.

Hydraulic symbols

QVHZA-AES
QVKZA-AES

QVHZA-AES QVHZA-TES QVKZA-AES QVKZA-TES

QVHZA-TES
QVKZA-TES

3,5 12 18 45 12 18 35 45 65 90

15 20 30 50 60 15 20 30 50 60 85 85 100

4 - 6 10 - 12 15 4 - 6 10 - 12 15

60

6 - 8 6 - 8 10 - 12

40 35 50 55 50 70 10070

90

100

10 - 12

100

36 3,5 65

Valve size 06 10

A

P

B

A

P

B

210Max pressure ports P, A, B [bar]

Synthetic fluids:
WG= water-glycol
PE =phosphate ester

AES = without integral position transducer
TES = with integral position transducer 

TES PS-

Communication interfaces
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP

-

F600

PLUGGED

REGULATED
FLOW

17.1 TYPICAL APPLICATIONS

REGULATED
FLOW

REGULATED FLOW TO THE MAIN LINE
(PRIORITARY)

EXCEEDING
FLOW TO TANK

EXCEEDING FLOW
(NOT COMPENSATED)

TO AUXILIARY LINE

2 WAY CONNECTION 3 WAY CONNECTION 3 WAY CONNECTION
AS PRIORITARY VALVE

In the 2 way connection 
the pump is always working 

at the pressure set on the relief valve

In the 3 way connection 
the pump is working 

at the pressure required by the user load

The regulated flow (pressure compensated)
is sent to the main line 

the exceeding flow for the auxiliary line

Note: For the valves functional characteristics see:
table F410, F412 (QVHZA-*, QVKZA-*)
For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see:
table G115 (-AES); table G210 (-TES)

/ IE

Certification (omit for Atex)
IE = IECEx

(1) Serial interface always present for AES-BC and AES-BP.
(2) Software selectable for AES.



18 ELECTRONICS WIRING

PIN DESCRIPTION

1 ENABLE

VL0 

VL+ 

FAULT

COIL S2

COIL S2

INPUT-

MONITOR

INPUT+

V0

V+

2

3

4

5

CABLE
ENTRANCE

3

3

3

3

4

6

7

8

9

10

4

3

3

3

3

11 3

TECHNICAL SPECIFICATION

Enabling input, normal working = 24 VDC

Stabilized +24 VDC

Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)

Alarm = 0 VDC Correct functioning = +24VDC

Coil connection only for double solenoid valves

Reference signal ±10 VDC or 0 �10 VDC    (2) (3)

Reference signal ±10 VDC or 0 � 10 VDC    (2) (3)

Stabilized +24 VDC

Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)

18.1 MAIN CONNECTIONS FOR ALL MODELS

±10 VDC or 0 � 10 VDC (1) (3)
±5 VDC (only for -AES)

Power supply (logic stage)

Power supply (power stage)

(1) referred to pin 2 (VL0)
(2) differential mode input 
(3) current reference and monitor (4 � 20mA) for option /I (not for -AES)

EARTHPE 3 Earth connection

� Cable entrance for -PS, -BC, -BP communication interfaces:

The Ex-proof integral digital electronics is provided with serial
(-PS) or CANopen (-BC) or PROFIBUS DP (-BP) communication
interface, depending to the selected model code

For -PS version the communication connector is used for the
software setting of the functional parameters. It is installed in the
cable entrance pos. � (factory plugged). For the electronics para-
meter setting, remove the threaded metal plug and connect the PC
communication cable to the connector -see Fig.2

The above operation must be performed in a safety area.
WARNING:

18.5 CABLE ENTRANCE (see Fig.1)

After having completed the parameter setting, disconnect the com-
munication cable and close the cable entrance with the proper
threaded plug.

For -BC and -BP versions the valve is directly driven through the 
fieldbus interface, which connections are available on the terminal
board internal to the electronics housing.
Depending to the type of connection to the fieldbus network, 
one or two cable entrances can be used (see section      TAB.I)
-“Via stub” connection, cable entrance � to be used
-“Daisy chain” connection, cable entrance � and � to be used

� Additional cable entrance for  -BC, -BP communication interfaces
� Cable entrances for power supply and main connections

� Cable entrances for remote pressure transducer connections (for  
-AERS or -AES/W) 

The cable entrance � is factory wired for:
-TERS (pressure transducer)
-LES (position transducer)
-AES and TES double solenoid version

20

16

17

18

19

20

1 / 2

1 / 2

1 / 2

1 / 2

1 / 2

PIN
CABLE

ENTRANCE -BC -BP

NC do not connect +5V BUS

SHIELD SHIELD

CAN_H B_LINE

CAN_L A_LINE

BUS  GND BUS  GND

DESCRIPTION

18.4 -BC and -BP COMMUNICATION INTERFACE CONNECTIONS

N.B. For -AES and -TES versions the pins 12-13-14-15 are not connected

PIN

13

CABLE
ENTRANCE

4

DESCRIPTION

12 4 NC

VT+

TECHNICAL SPECIFICATION

AGND

VT+

VT-

TR

Power supply and signal = 0 VDC

Transd. supply +15 VDC

Transd. supply -15 VDC

Position transd. signal

18.2 TRANSDUCER CONNECTIONS FOR -TERS, -LES (factory wired),
-AERS, -AES/W (to be wired)

VERSION

-TERS -AERS

-LES

-TERS -AERS

-LES

15 4

14 4 NC

TR

-TERS -AERS

-LES

-TERS -AERS

-LES

Not connected

Transd. supply +24 VDC

Not connected

Pressure transd. signal

AGND-AES/W Power supply and signal = 0 VDC

TR-AES/W Pressure transducer signal

Monitor 2-AES/W 2nd Monitor ± 5 VDC

VT+-AES/W Transd. supply +24 VDC

Fig. 2  PC connection to the valve’s serial communication interface 
(version -PS)

Plug

	 	

M8 Serial 
communication

connector

E-A-PS-USB/DB9
adapter

	

E-C-PS-DB9/M8
cable

	

1

3

4

1

PIN
CABLE

ENTRANCE
(4)

brown

blue

black

SIGNAL

18.3 -PS COMMUNICATION INTERFACE (M8 connector)

WIRE COLOUR CONNECTOR INTERFACE

RS_RX

RS_TX

RS_GND

(4) For -BC and -BP versions, the Serial communication interface is always availa-
ble for eventual valve’s parameter setting through the E-SW programming
software.
In -BC and -BP versions, the Serial communication interface is available with
M8 connector inside the electronic box, see Fig.2

�

�

�

�

Earth 
connection

Terminal board for cables
connection

	

	

	

	

	

	

	

Ex.5

Fig. 1 

	

	

Internal
fieldbus

terminator

Additional Serial
communication inter-
face only for AES-BC

and AES-BP



20 MODEL CODE OF CABLE GLANDS AND THREADED PLUGS

Atos codes for cable glands and threaded plugs:

SP-ZMX-S =brass cable gland, protection degree IP 66 
threaded connection M20x1,5 (6H/6g).
Cable size 3,2 � 8,7 mm

Atos can supply 2 different kind of cable glands, depending to the cable’s diameter used by the costumer.
The cable glands and the threaded plugs (to be ordered separately) are ATEX certified according to EN 60079-0 and EN 60079-1

P-ZMX-T =brass threaded plug, protection degree IP 66 
threated connection M20x1,5 (6H/6g).

Depending to the model code, the valves are supplied with:

� Atex certified cable gland code SP-ZMX-S, for factory wired connections

� Atex certified threaded plugs code SP-ZMX-T, for connections not to be used

� for connections available for the costumers, the cable glands and the treaded metal plug have to be ordered separately. The quantity and
the mounting position of the cable glands and threaded plugs is depending to the selected connection of the of communication interface,
as shown in the following TAB. I

TAB. I

SP-ZMX-L =brass cable gland, protection degree IP 66 
threaded connection M20x1,5 (6H/6g).
Cable size 6,5 � 14 mm

SP-ZMX-S SP-ZMX-L

cable ∅ 3,2�8,7 mm cable ∅ 6,5�14 mm

19 SOFTWARE TOOLS

VALVE TYPE
MASS 
(Kg)

21 MASS

DHZA-*-05

DHZA-*-07

DKZA-*-05

DKZA-*-07

DPZA-*-15

DPZA-*-17

DPZA-*-25

DPZA-*-27

DPZA-*-35

DPZA-*-37

DLHZA

DLKZA

RZMA-*-010

RZMA-*-030

AGMZA-*-10

AGMZA-*-20

AGMZA-*-32

LIMZA-*-1

LIMZA-*-2

LIMZA-*-3

LIMZA-*-4

LIMZA-*-5

LIMZA-*-6

LICZA-*-1

LICZA-*-2

LICZA-*-3

LICZA-*-4

LICZA-*-5

RZGA-*-010

RZGA-*-033

AGRCZA-*-10

AGRCZA-*-20

LIRZA-*-1

LIRZA-*-2

LIRZA-*-3

QVHZA

QVKZA

MASS 
(Kg)VALVE TYPE MASS 

(Kg)VALVE TYPE VALVE TYPE
MASS 
(Kg)

MASS 
(Kg)VALVE TYPE MASS 

(Kg)VALVE TYPE

The driver configuration and parameters can be easily set with the Atos E-SW programming software.
The programming software is available in three different versions according to the driver’s communication interfacing: 
E-SW-PS (Serial), E-SW-BC ( CANopen) and E-SW-BP (PROFIBUS DP).
A proper connection is required between the PC and the electronic driver communication port (-PS, -BC or -BP).
For a more detailed decription of software interface, PC requirements and adapter/cable/terminator characteristics please refer to technical table G500.

Programming software, must be ordered separately :

E-SW-*     (mandatory - first supply) = Dvd including E-SW-* software installer, operator manuals, registration form for Atos digitals service  
E-SW-*-N  (optional - next supplies)  = as above but not including the registration form for Atos digitals service

USB Adapters, Cables and Terminators, can be ordered separately

E-A-PS-USB/DB9 and E-C-PS-DB9/M8 = USB adapter and cable for -PS drivers
E-A-PS-USB/DB9 adapter is required only if a RS232 serial port is not available on the PC

E-A-BC-USB/DB9, E-C-BC-DB9/RA and E-TRM-BC-DB9/DB9 = USB adapter, cable and terminator for -BC drivers
E-A-BP-USB/DB9, E-C-BP-DB9/RA and E-TRM-BP-DB9/DB9 = USB adapter, cable and terminator for -BP drivers
E-TRM-BC-DB9/DB9 (CANopen) and E-TRM-BP-DB9/DB9 (PROFIBUS DP) fieldbus terminators are required when the adapter is directly connected to
the digital driver or to one end of the fieldbus network.

8,2

9

9

9,6

13,6

14,6

17,7

18,7

22

23

8,5

10,2

9

9,3

12,2

16

18,5

10,3

10,8

12

15,7

19,2

28

13,6

14,6

17,7

8,2

9

9

9,6

13,6

14,6

17,7

8,2

9

8,6

9,5

F600

Valve’s 
communication

interfaces quantity position quantity position

-PS 1 3 none none

-BC, -BP
“via stub”

connection 
2 1, 3 1 2

-BC, -BP
“daisy chain”
connection 

3 1, 2, 3 none none

Scheme

1 2

3

4

Cable gland Threaded plug

1 2

3

4

1 2

3

4

3

4

1 2

3

4

Notes

Cable entrance 1 and 2 are factory plugged

Cable entrance 3 is open for costumers

Cable entrance 4 is factory plugged or wired depending to the valve model

Cable entrance 2 is factory plugged

Cable entrance 3 is open for costumers

Cable entrance 4 is factory plugged or wired depending to the valve model

Cable entrance 3 is open for costumers

Cable entrance 4 is factory plugged or wired depending to the valve model

1 2

To be ordered separately



DHZA
DLHZA

DKZA
DLKZA

RZGA-010 RZGA-033

AGMZA

RZMA-010 RZMA-030 LIMZA
LICZA
LIRZA

AGRCZA

QVHZA QVKZA

23665.5 27069

DPZA-1=280, DPZA-2=303, DPZA-3=333 74,5

AGMZA 10, 20= 237, AGMZA 32= 248
A

G
M

Z
A

 1
0 

=
 3

05
, A

G
M

Z
A

 2
0,

 3
2 

=
 3

20
 

221 97 295 97

236
270

AGRCZA 10= 226, AGRCZA 20= 244

20
2

21
2

D
P

Z
A

-1
=

28
7,

 D
P

Z
A

-2
 =

29
7,

 D
P

Z
A

-3
=

31
9

20
2

20
2

20
2

21
2

A
G

R
C

Z
A

 1
0 

=
 3

12
, A

G
R

C
Z

A
 2

0=
 3

30

LIMZA, LICZA, LIRZA

size  

dimension

A

B

C

16 25 32 40 50 63 80

228 230 238 253 261 281 361,5

243 243 252 261,5 271,5 281,5 311,5

90 88 80 68 60 37 -

AC

B

320

22 DIMENSIONS OF EXPLOSION PROOF SOLENOIDS WITH INTEGRAL DIGITAL ELECTRONICS [mm]

23 DIMENSIONS OF EXPLOSION PROOF VALVES WITH INTEGRAL DIGITAL ELECTRONICS [mm]

* for option /H add 40mm to the dimension

*

DIRECTIONAL VALVES
dotted line = double solenoid version

DPZA -AES

PRESSURE CONTROL VALVES
dotted line = -TERS version

DPZA -LES

AGMZA 10, 20= 324, AGMZA 32= 318

01/12

(1
)

(1) For DPZA-LES-1 the height in the drawing includes the pressure reducing valve (option /G standard)
For DPZA-AES-1, DPZA-*-2 and -3, in case of option /G the height in the drawings must be increased of 30 mm

DPZA-1=280, DPZA-2=303, DPZA-3=333

D
P

Z
A

-1
=

31
7,

 D
P

Z
A

-2
 =

29
7,

 D
P

Z
A

-3
=

31
9

(1
)



E-sklep www.B2B.hydro.pl  - łatwość składania zamówień
90% produktów dostępnych „od ręki” bezpośrednio z magazynu
Szeroka oferta produkowanych elementów systemów i hydrauliki siłowej
95% zamówień realizowanych tego samego dnia
Doradztwo techniczne i własny dział konstrukcyjny
Zaufany partner i wieloletnia współpraca z europejskimi dostawcami
Konkurencyjne ceny dzięki pozycji lidera hydrauliki siłowej w Polsce
Pełna dokumentacja techniczna produktów
Sprawny serwis i obsługa gwarancyjna
Możliwości technologiczne i logistyczne
Profesjonalizm, dbałość o klienta - ponad 35 lat w branży hydrauliki siłowej

Korzyści współpracy:





Rozdzielacze do stref zagrożonych wybuchem Ex 
Explosion-proof solenoid valves

hydro.pl     b2b.hydro.pl

HYDRO ZNPHS Sp. z o.o.
ul. Strażacka 60
43-382 Bielsko-Biała, Polska
NIP  PL 5470170044

Oddział handlowy
ul. Świt 37

43-382 Bielsko-Biała, Polska
+48 33 829 56 87


	katalog_Rozdzielacze do stref zagrożonych_2-01
	1.Rozdzielacze do stref zagroonych wybuchem ATEX - GRUPA I i II_un
	2.Rozdzielacze do stref zagroonych wybuchem C UL US_un
	3.Rozdzielacze iskrobezpieczne ATEX - GRUPA I i II_un
	4.Proporcjonalne rozdzielacze do stref zagroonych wybuchem ATEX - GRUPA I i II_un
	katalog_Rozdzielacze do stref zagrożonych_2-02


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [907.087 1275.591]
>> setpagedevice


