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1.0.0 Function

1.1.0 Pressurization and Purging System with Leakage Compensation 

The pressurization and purging system (Ex) p is an Ex protection system which provides a
possibility to operate unapproved equipment in Ex environments. 
It consists of: 
- Control Unit  FS-810-A or FS-811-A  
- Pressure Monitor  DW-812 
- Solenoid Valve  Size A   (Nozzle < = 3 mm Housing < 1000L)  

Size  B  (Nozzle <  =  6 mm Housing < 5000L) 

The non-Ex equipment is built into an enclosure which conforms to protection system IP 55.

When the unit is switched on, voltage is applied to the valve switchover via the Control Unit. The air
resp. the inert gas may enter the pressurized enclosure through a large-diameter nozzle. 
This purging medium also passes through Pressure Monitor DW-812 where Pressure Switch P2 
closes and initiates the timing phase in the Control Unit.

The purge time which is controlled bij the timing phase depends on the volume of the enclosure, on 
the existing pre-pressure at the valve, and on the nozzle diameter, and may be read from the purge 
time diagrams. 

After timing-out of the purge cycle the valve is switched to a smaller-diameter nozzle. The resulting 
ingoing air flow will be sufficient to maintain an overpressure of 0,8 mbar in the enclosure. This 
overpressure is continuously monitored by the Control Unit via Pressure Switch P3. 

The Control Unit will then apply the line voltage to the equipment housed in the pressurized 
enclosure. If the overpressure in the enclosure should fall below 0,8 mbar, e.g. if the enclosure is 
being opened, or if the overpressure in the enclosure should exceed 15 mbar (Pressure Switch P1 ), 
the line voltage is disconnected from the pressurized equipment, and a new purge cycle is initiated. 

The switching state of Pressure Switches P2 and P3 is indicated by LEDs on the Pressure Monitor. 
In addition, the remaining purge time can be read from a 4-digit display on the control Unit. The air 
outlet of the Pressure Monitor may lead directly into the hazardous area

1.2.0. Pressurization and Purging System with Continuous Flow 
This operating mode is used when an explosive atmosphere may be created by built-in analyzers 
in the enclosure itself. 

1.3.0 Controls 
Controls may be directly built into the pressurized enclosure (Type BT.814.0. and BT.814.1). If this 
is not possible or desired, a control and indicator panel is available for separate installation 
(Type BT.813.0 and BT.813.1). This version has the indicator lamps replaced by light-emitting 
diodes (LEDs) with intrinsically safe drive circuits. 

1.3.1 "Ready" Indicator or LED 
The "Ready" signal indicates that the purge cycle has been completed and that the pressurized
equipment may be switched on. 

1.3.2. "On" Indicator Lamp, LED, Switch 
The "on" signal indicates that the pressurized unit has been switched on. The "On" switch is only
operative with the system in the "Ready" operating state. 

1.3.3 "Bypass" Key Switch 
The "Bypass" key switch can be used to bypass the automatic control system. This means that the
pressurized unit can be switched on for adjustments even when the door of the enclosure is open.
Prior to using this possibility always ensure that no explosive atmosphere is present. 
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 2.0.0 Operating Mode 

2.1.0 Leakage Compensation 

2.1.1 Changing the Pressure Monitor Setting 
The operating mode setting on the Pressure Monitor can be determined from the two screws S1
and S2 after the cover has been removed. 

Continuous Flow 
S1 red 
S2 blue

Leakage Compensation
S1 blue 
S2 red

The setting can be changed by simply reversing the two
screws. (See page 9). 

2.1.2 Nozzle Configuration 
Nozzle D1 is 0.7 mm standard. This size can be varied depending on the degree to which the 
enclosure is airtight. The size of nozzle D2 depends on the volume of the enclosure, on the pre-
pressure, and on the purge time. The nozzle size can be determined from the purge time diagram by 
assuming a possible pre-pressure and the desired purge time (see page 14). 

In addition, the relationship between the nozzle diameter and the KV value of the purging medium 
valve has to be considered. If the KV value is too small, either the nozzle diameter or the solenoid
valve type used has to be changed. 

Nozzle diameter in mm Required KV value of the valve 

   
Size A 2 > 4 
Valve 3 > 9 

 4 ~15 
Size B 6 > 30 
Valve 5 > 22 

 
Dimensions see page 13.

2.1.3 Determine Purge Time 
Unless the purge time has not been set as under 2.1.2, it results from the diagram by assuming
pre-pressure and nozzle diameter D2, (see page 5) 

2.1.4 set Purge Time 
The purge time can be set on the Control Unit in seconds increments from 0 to 9999 by means
of four rotary switches.

2.2.0 Continuous Flow

2.2.1 Nozzle Configuration 
Same procedure as under 2.1.2, except that the nozzle diameter should now be chosen
depending on the dilution factor desired but should not be less than 2 mm.
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Prepres- 

 Flow rate (L/S) (10 3 m /5) 3  e air = 1,293 Kg/m  3    

sure     Nozzle diameter mm      
(bar) 

(10  Pa) 5
  

p,3 
 

0,5 
 

0,7 
 

1 
 

1,5 
 

2 
 

3 
 

4 
 

5 
 

6 
1,5 0,0275 0,076 0,149 0,304 0,693 1,208 2,676 4,653 7,060 9,796 
2 0,0338 0,094 0,184 0,374 0,838 1,480 3,270 5,651 8,511 11,098 

2,5 0,0391 0,109 0,213 0,433 0,968 1,708 3,759 6,471 9,685 13,199 
3 0,0438 0,121 0,238 0,484 1,063 1,908 4,186 7,177 1.0,682 14,445 

3,5 0,0480 0,133 0,261 0,530 1,195 2,087 4,569 7,804 11,554 15,511 
4 0,0518 0,144 0,282 0,573 1,280 2,252 4,917 8,370 12,330 16,441 

4,5 0,0554 0,154 0,301 0,612 1,367 2,404 5,239 8,883 13,032 17,263 
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3.0.0 Installation 

3.1.0 Pressure Monitor 
The Pressure Monitor should be mounted to the enclosure such that the distance between purging 
medium inlet and Pressure Monitor is maximized. This is intented to avoid insuffiently purged 
zones in the enclosure. The Pressure Monitor is operated in a horizontal position. 

 

3.2.0 Valve Changeover 
The two nozzles D1 and D2 serve also for mounting of the 3/2-way valve. If a non-Ex valve is to be 
mounted inside the enclosure, the valve should be connected in parallel to the "Ready" lamp, and 
the nozzles D1 and D2 should be reversed. 
To ensure reliable operation the valve changeover should be preceded by a pressure reducing 
valve with an oil and water separator. 

 

3.3.0 Control Unit 
The Ex version (FS.811) of the Control Unit may be installed in direct proximity of the enclosure. 
The non-Ex version (FS.810) is designed for mounting outside the Ex area.  
 
In the latter case the cable connection of the solenoid valve must be extended by means of an Ex-
protected junction box. 
 
The wiring diagramm is shown on page 15. Observe the regulations by DIN 57100 and DIN 57165 
when establishing the system cable connections. 
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4.0.0 Pressure Switch Test
 

4.1.0 Pressure Switch P2 (see page 10) 
The Pressure Monitor can be adjusted after the cover has been removed. Set the purge time to > 60 
secs on the Control Unit.

Unscrew the two hose connection glands M2 and M3 and connect them to an U-tube 

Then slowly increase the pre-pressure by adjusting the pre-pressure reducing valve until the "2.5 
mbar" LED lights up. The pressure gauge should now read a differential pressure of 2.5 mbar. If not, 
the reading may be corrected by adjusting screw P2 (clockwise = faster response; counterclockwise = 
slower response). 

4.2.0 Pressure Switch P3 
The operating mode setting of the Pressure Monitor is important for the next step. 

4.2.1 Continuous Flow (see page 10) 
Unscrew both hose connection glands M2 and M3 and connect them to an U-tube gauge. Then set
the purge time to approx. 10 Secs on the Control Unit.

The inflow of pressurised air will then initiate a purge cycle. After 10 secs the solenoid valve changes 
states with an audible click. If it returns to the purge position immediately, adjust screw P3 clockwise 
until the solenoid valve remains in its "Ready" state aftertime-out of the purge cycle. Then slowly 
reduce the pre- pressure again until the purging medium valve switches back to the purge position. 
The differential pressure reading of the pressure gauge which has been taken shortly in advance of
the switching over corresponds to the switching point of the pressure switch.

If it exceeds 0,8 mbar, adjust screw P3 clockwise. Repeat the procedure after any correcting
action until the desired result is achieved.

4.2.2 Leakage Compensation (see page 11 ) 
Disconnect M3 from the U-tube gauge and close M3. Set the purge time to approx. 10 secs on 
the Control Unit. The inflow of pressurised air initiates a purge cycle. After 10 secs the solenoid 
valve changes states with an audible click.

If it returns to the purge position immediately, adjust screw P3 clockwise until the solenoid valve
remains in its "Ready" state after timing-out of the purge cycle. 
Slowly reduce the pre-pressure again until the purging medium valve switches back to its purge 
position. The differential pressure reading of the pressure gauge which has been taken shortly in 
advance of the switching-over corresponds to the switching point of the pressure switch. If it exceeds 
0,8 mbar, adjust screw P3 counterclockwise. Repeat the procedure after any correcting action until 
the desired result is achieved. 

4.3.0 Overpressure Switch P1 (see page 12) 
To adjust the Overpressure Switch P1, connect hose plug connection M1 to one side of the U-tube
gauge using a T-piece. 
Feed air into the third connection of the T-piece via a pressure reducing valve. P1 should be adjusted
during the purge cycle of pressurisation. The pressure reduce valve is adjusted so that the U-tube 
gauge reads 15,0 mbar. At this pressure the two I.EDs in the Pressure Monitor should extinguish. If 
the switching point setting is too high, adjust P1 counterclockwise. 
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5.0.0 Specifications 

Control FS-810-A     
Dimensions LxWxH 250x160x90     
Material Makrolon     
Protection system IP 54  
Ex protection (EEx ib) II C T6    
Control circuit  
Open circuit  
Voltage U 10 V      
 La >= 1 mH     
 Ca>=380nF     
 This results in a maximum possible 
 distance of 1.9 km between Control 
 Unit and Pressure Monitor. 
"Ready" LED For direct LED drive 
"On" LED Forward current 12 mA 
  
Load circuit AC U = 250 V, > = 4 A, cos 0.7 
       DC U  = 60 V, > = 0.5 A, UR = 200 ms 
  
Installation outside Ex area  
  
Purge Time Digitally adjustable to 9999 sec 
 Display indication of remaining purge 
 time 
Power consumption 2.5 VA without external loads 
Supply voltage 24 V, 42 V,110 V, 220 V, 48-62 Hz 
Environmental  
temperature range -20...+50°C 
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