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1 Introduction 
The purpose of this document is to offer instructions on how to operate and maintain the GVA-

4000 Desalination system. Additionally, a parts list along with a vendor list will be provided. 

2 Water Connections 
 

2.1 Fresh Water Input Connection 
The Fresh Water source will be connected to the Blue Ball Valve. The fresh water is used to flush 

the desalination system during Start-Up and Shut-Down. 

 

 
 

2.1.1.1 Fresh Water Connection Photo 

 

2.2 Brackish Water Input Connection 
The Brackish Water source will be connected to the Red Ball Valve. The brackish water will be 

the source for the desalination system and will be used after the Start-Up Flush operation. 

 

 
 

2.2.1.1 Brackish Water Connection Photo 
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2.3 Permeate Water Output Connection 
The Permeate Water, fresh water, output is hose on the upper left side of the GVA-4000 next to 

the Blue PREMEATE OUTPUT label. This will be the source of the potable water to be distributed 

or stored for later use. 

 

2.4 Concentrate Water Output Connection 
The Concentrate Water, reject water, output is hose on the upper right side of the GVA-4000 next 

to the White CONCENTRATE OUTPUT label. This will be the reject water that will need to be 

discharged back to the ocean. 

 

 

 
 

2.4.1.1 Permeate and Concentrate Output Connection Photo 

3 Electric Connection 
 

The GVA-4000 will need to be connected to 220-240 VAC, 60Hz, 20 Amp power source using 

the power connector on the attached power cable. 

 

 
 

3.1.1.1 GVA-4000 Power Connector Photo 
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4 GVA-4000 Start-Up Operation 
This section will describe how to start-up the GVA-4000 desalination system after the inlet, outlet 

and electrical connections have been made. 

 

 
4.1.1.1 GVA-4000 Inlet and Outlet Water Connected 

 

 

 

 
4.1.1.2 GVA-4000 Electrical Connected 
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4.2 Safety First 
Insure that everyone that will be near the GVA-4000 are wearing safety glasses properly. The 

GVA-4000 will generate high pressure water and could be dangerous should a high pressure hose 

were to accidentally rupture.  

 
4.2.1.1 Wear Safety Glasses 

 

Should there be a water leak or other safety issue the GVA-4000 has an Emergency Stop button 

that will immediately turn of all electrical motors and components. Simply push in on the 

Emergency Button to stop all motors. Be sure to turn off the High Pressure Pump switch and the 

Booster Pump switch before resetting the Emergency Button switch by twisting the button in a 

clockwise manner. 

 

 
4.2.1.2 Emergency Stop Button 
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4.3 Step 1: Select Fresh Water Inlet 
Turn the Fresh Water Inlet Valve on and turn the Sea Water Inlet valve off shown in the photo below. This 

is done so that the desalination system will be flushed with fresh water during the initial start-up phase. 

 

 
4.3.1.1 Fresh Water Inlet Valve On Photo 

 

4.4 Step 2: Start Booster Pump  
Turn on the Booster Pump which is the Black switch clockwise on the far left of the control panel. 

The Green LED will light and the Red LED will light if the Pre-Filter Inlet Pressure is below 20 PSI. 

Monitor the Pre-Filter Inlet Pressure gauge which the furthest gauge to the right. That gauge should register 

approximately 40 PSI. If the gauge does register approximately 40 PSI and the RED LED is not light, 

proceed to Step 4, otherwise proceed to Step 3. 

 

 
4.4.1.1 Pre-Filter Inlet Pressure Gauge Low Reading 

 

 
4.4.1.2 Pre-Filter Inlet Pressure Gauge Operational Reading 
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4.5 Step 3: Purge Inlet Water 
If the Pre-Filter Inlet Pressure is not approximately 40 PSI, it will be necessary to purge the air 

from the Booster Pump. While the Booster Pump is running, slightly open the Purge Valve and 

allow water to discharge for 30 second and close the Purge Valve then re-check to see if the Pre-

Filter Inlet Pressure is around 40 PSI. You may need to repeat this process several times. Once the 

Pre-Filter Inlet Pressure is around 40 PSI, the RED LED will no longer be light. 

 

 

 
4.5.1.1 Inlet Water Purge Valve 

 

 

 

 

 

4.6 Step 4: Start High Pressure Pump 
Before, starting the High Pressure Pump, the Inlet Vessel Pressure Control Valve is not 

completely closed which would be turned completely clockwise. It is best to have the Inlet Vessel 

Pressure Control Valve to be half open. 

 

 
4.6.1.1 Inlet Vessel Pressure Control Valve 
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To start the High Pressure Pump, turn the Red Switch clockwise. The Inlet Vessel and the Concentrate 

Vessel Pressure Gauges should show around 300 PSI depending the position of Inlet Vessel Pressure 

Control Valve. If not adjust the Inlet Vessel Pressure Control Valve so the pressures are around 300 

PSI but turning the valve clockwise to increase the pressures and counter-clockwise to reduce the pressures. 

You will note that the Pre-Filter and Post-Filter Pressure will be around 20 PSI. This is normal as long 

as the Post-Filter pressure remains above 15 PSI. Proceed to Step 5. 

 

 
4.6.1.2 High Pressure Pump Concentrate Pressure Reading 

 

4.7 Step 5: Switch Inlet from Fresh Water to Seawater Water 
To switch to the Brackish Water source, turn on the Red Brackish Inlet valve so that both the Fresh Water 

Inlet Valve and the Seawater Water Valve are both on. 

 

 
4.7.1.1 Fresh Water and Seawater Valves On 

Wait about a minute then turn off the Fresh Water Valve. Proceed to Step 6. 
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4.7.1.2 Seawater Water Valve On and Fresh Water Valve Off 

 

4.8 Step 6: Adjust Concentrate Discharge Pressure and Flow Rate 
 

Adjust the Inlet Vessel Pressure Control Valve to increase the pressure on the Inlet Vessel Pressure 

Gauge to around 400-500 PSI for Brackish water which should give a Permeate Flow rate of around 2 

Gallons per Minute (GPM). Do not exceed an Inlet Vessel or Concentrate Vessel Pressure of 550 PSI. 

 

 
4.8.1.1 Normal System Configuration for Brackish Water. 

 

The GVA-4000 is now in the normal operation and will just need to be monitor occasionally during 

daily operation to insure the pressures and flow rates remain in the normal range. The normal 

Permeate Elect. Conduct operation range is usually between 1000 and 600 uS but can be as high 

as 2500 uS and still meet WHO drinking water standards. 

  

                   
 

4.8.1.2 Normal Permeate EC Operation Range 
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5 GVA-4000 Shut-Down Operation 
This section will describe how to shut down the GVA-4000 desalination system after the system 

has been operating in normal run condition. 

 

5.1 Step 1: Switch Inlet from Seawater Water to Fresh Water 
To switch to the Fresh Water source, turn on the Blue Fresh Water Inlet valve so that both the Fresh Water 

Inlet Valve and the Seawater Water Valve are both on. 

 

 
5.1.1.1 Fresh Water and Seawater Valves On 

 

Wait about a minute then turn off the Seawater Water Valve. Proceed to Step 2. 

 

 
5.1.1.2 Fresh Water Valve On and Sea Water Valve Off 
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5.2 Step 2: Flush System with Fresh Water 
Allow the system to continue to run connected to the fresh water. You will notice that the 

Concentrate Vessel Pressure and the Inlet Vessel Pressure will begin to decline. Continue to run 

the system till the two above mentioned pressure gauges reach around 300 PSI. 

 
5.2.1.1 Flush Complete Gauge Readings 

5.3 Step 3: Turn Off the High Pressure Pump 
Turn off the High Pressure Pump by turning the Red High Pressure Pump Power Switch counter-

clockwise to Off position. 

 
5.3.1.1 High Pressure Pump Power Switch Off 

5.4 Step 4: Turn Off the Booster Pump 
Turn off the Booster Pump by turning the Black Booster Pump Power Switch counter-clockwise 

to Off position. 

 
5.4.1.1 Booster Pump Power Switch Off 
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5.5 Step 5: Fresh Water Valve Off  
Turn off the Fresh Water Valve. Both the Seawater and Fresh water valve should be off. 

 

 
5.5.1.1 Fresh water and Sea water Inlet Valves Off 

 

5.6 Adjust Concentrate Discharge Pressure Control Valve 
Turn the Inlet Vessel Pressure Control Valve counter-clockwise a half a turn so that the Inlet Vessel 

Pressure is reduced for system start-up. 

 

 
5.6.1.1 Inlet Vessel Pressure Control Valve 
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6 GVA-4000 Safety Features 
The GVA-4000 has several electronic and mechanical safety feature that used to insure safe 

operation and provide a fail-safe shutdown should a non-safe operation is detected. The location 

for the high and low pressure safety devises are shown  

 

 
 

6.1.1.1 GVA -4000 High and Low Pressure Device Location 

 

6.2 GVA-4000 Inlet Low Pressure Sensor 
This sensor detect the inlet pressure to the High Pressure Pump is at least 20 PSI. It is not 20 PSI 

or falls below 20 PSI power is removed from the High Pressure Pump for at least 1 minute. 

 

 
 

6.2.1.1 High Pressure Pump Inlet Low Pressure Sensor 

 



Page | 18 

 

6.3 GVA-4000 High Pressure Sensor 
This sensor detects the inlet to the membranes pressure from the High Pressure Pump is less than 

600 PSI. It is 600 PSI or rises above 600 PSI power is removed from the High Pressure Pump for 

at least 1 minute. 

 

 

 
 

6.3.1.1 Membrane Inlet High Pressure Sensor 

 

 

6.4 Emergency Shutdown Switch 
This switch allows the operator to remove all power from the GVA-4000 due to a failure by 

depressing this switch. Once it is safe to re-start the GVA-4000, this switch may be reset by 

twisting the knob clockwise till the knob snap back out. 

 

 
6.4.1.1 GVA-4000 Emergency Shutdown Switch 

-
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7 GVA-4000 Mechanical Block Diagram Discussion 
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7.1.1.1 GVA-4000 Mechanical Block Diagram 
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7.2 GVA-4000 Mechanical Block Diagram Explanation 
 

The GVA-4000 has two water source inlets. A brackish water inlet which could be sourced by a 

brackish well which fills a brackish water tank. And, a fresh water inlet which is sourced by the 

fresh water storage tank.  

 

There are two ¾” ball valves that allow for the selection of either of these two inlet sources. The 

inlet water is then filtered by a 200 micron cleanable filter for sand and large particulates.  

 

The outlet of the 200 micron filter feed the inlet to the Booster Pump which insures that the supply 

pressure to the High Pressure Pump is maintained to a least 20 PSI. 

 

The outlet of the Booster Pump is monitored by the Pre-Filter Pressure gauge and is fed through a 

20 micron cartridge filter  and 5 micron cartridge filter to further remove smaller particulates that 

could damage the High Pressure Pump.  

 

The outlet of the 5 micron cartridge filter is monitored by the Post Filter Pressure gauge and the 

Under Pressure Switch that insures that the inlet pressure to the High Pressure Pump is at least 20 

PSI. This is the main inlet feed to the High Pressure Pump. 

 

The outlet of the High Pressure Pump is the main inlet feed for the RO membranes and is monitored 

by the RO Membrane Inlet Pressure gauge, 600 PSI Over-Pressure Switch, and the 800 PSI Over-

Pressure Burst Disc. 

 

The Reject Output of the RO membranes is fed to the Back Pressure Valve which controls the 

membrane inlet pressure and is monitored by the RO Membrane Outlet Pressure Gauge. The outlet 

of the Back Pressure Valve go to the Concentrate Flow Meter and is then discharge to an 

appropriate drain for disposal. 

 

The Permeate Output of the RO Membranes is to a Permeate Flow Meter. This fresh water is then 

monitored for quality using a Conductivity Meter and the fresh water outlet pressure is monitored 

by the Permeate Pressure gauge. 
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7.3 GVA-4000 Mechanical Parts List 
Miscellaneous Stainless Steel fittings such as Ts and elbows may be purchased thru Swagelok 
and miscellaneous plastic and PVC fittings as well as PVC tubing may be purchased thru US Plastic. 
 

Component Quantity Part Number Supplier Location on 

GVA-4000 
Fiberglass Membrane Housing 2 ROPV 4 X 40 

1000 psi 
Fresh Water 

Systems 
Main Structure 
RO Membrane 

Mounting Strap 4" Dia.  
Membrane Housing 

Pressure Vesse l 

4 4 7 4 5 9 Wateranywhere Main Structure 
RO Membrane 

Mounting Saddle 4" Dia.  
Membrane Housing 

Pressure Vessel  

4 45058 
 

Wateranywhere Main Structure 
RO Membrane 

VICTAULIC STYLE 77 1" Flexible 
Coupling for Grooved End Pipe 

& Fittings 

3 77 Ebay Main Structure 
RO Membrane 

Adapter – MC, FPT, 1 
CNC Machined Part 

316SS 
(See Appendix for Drawing) 

1 1309629-RBP01 3A PROTOTYPE 
MANUFACTURING 

LIMITED 
Machined Part 

 

Adapter between 
High Pressure 

Hose and 
Membrane 

Housing 

Plug, M.CPLG .0.25 FPT 
CNC Machined Part 

316SS 
(See Appendix for Drawing) 

2 1309755-RAP01 3A PROTOTYPE 
MANUFACTURING 

LIMITED 
Machined Part 

 

Adapter between  
0.25 inch High 
Pressure Hoses 
and Membrane 

Housing 

RO Membranes 2 TM710D Toray Main Structure 
RO Membrane 

1-1/2" T Disc Filter -120 Mesh -
35 GPM 

1 RKTD150 
 

Amazon 200 Micron Filter 

Booster Pump 1 HP75BN-4.75-
10N36JT 

DEPCO Pump Co Booster Pump 

Geekpure 10-Inch Whole House 
Water Filter Housing 

1  Amazon 20 Micron Filter 

Membrane Solutions 
20 Micron 

Pleated Water Filter 

1  Amazon 20 Micron Filter 

Pentek 20" Big Blue Water Filter 
Housing 

1  Amazon 5 Micron Filter 

Membrane Solutions 
5 Micron 2.5" OD x 20" 

1  Amazon 5 Micron Filter 

100 PSI Gauge 2 D83SS2502BA100 NISCO Pre-Filter 
Pressure Gauge 

Post-Filter 
Pressure Gauge 

Low Pressure Switch 
8-60 PSI 

1 MPS25-1C-D60A 
 

Automation 
Direct 

20 PSI Under 
Pressure Switch 

SWRO High Pressure Pump 1 APP1.0 
 

Danfoss High Pressure 
Pump 
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2HP Electric Motor 1 G2099496 Zoro High Pressure 
Pump 

APP to 56TC Coupler 
 

1 180U2416 Danfoss High Pressure 
Pump 

APP to 56TC Face Mount 1 180U2398 Danfoss High Pressure 
Pump 

High Pressure Hose 1 R2-SS43MPX12-
SS43FJX12-36in 

Hydraulic Hoses High Pressure 
Pump 

3/4 " JIC Malle x 1/2" NPTG 1 SS-2404-12-08 Discount 
Hydraulics 

High Pressure 
Pump 

1/2" BSPP Male x 1/2" NPTF 
Female 

1 9035-08-08 Discount 
Hydraulics 

High Pressure 
Pump 

600 PSI Gauge 2 D83SS2502BA600 NISCO RO Membrane 
Inlet and Outlet 
Pressure Gauges 

Over Pressure Switch 
100-1000 PSI 

1 MPS25-1C-P1000A 
 

Automation Direct 600 PSI Over 
Pressure Switch 

Pressure Relief Valve 1 SS-4R3A 
 

Swagelok 
 

800 PSI Over-
Pressure Burst Disc 

Purple Spring Kit for R3A Series 
Proportional Relief Valve, 750 to 

1500 

1 177-R3A-K1-C Swagelok 
 

800 PSI Over-
Pressure Burst Disc 

1/4 in. NPT Female x Female 
(5mm Orifice) Needle Valve; 

Super Duplex S32760 

1 ns2rp0508nfu-hw Surplus Valve 
Fittings 

 

Back Pressure 
Valve 

Hydronix 
Panel Mount Flowmeter 

0.5-5.0 GPM 

2 PFM-055 Fresh Water 
Systems 

Permeate and 
Concentrate Flow 

Meters 
Mini Conductivity Controller (0 - 1999 uS/cm) 1 BL-983313-1 Hanna Instruments Conductivity Meter 

D80 Series Industrial Gauge, 1/4" 
NPT Center Back Mount, 15 psi 

1 D83SS2502BA30/15 
 

NISCO Permeate Pressure 
Gauge 

Hanna Conductivity Meter Probe 1 HI7634-00 Hanna Instruments Conductivity Meter 

3/8" ID x 1/2" OD x 1/16" Wall 
Blue LLDPE Tubing 

Working Pressure PSI 153 

1 58514 US Plastic Permeate 
Tubing 

3/8" ID x 1/2" OD x 1/16" Wall 
White LLDPE Tubing 

Working Pressure PSI 153 

1 58515 US Plastic Reject 
Tubing 

0.170" ID x 1/4" OD Yellow High 
Pressure Flexible Nylon 12 Tubing 

Working Pressure PSI 450, 
Burst Pressure PSI 1350 

1 36154 US Plastic Low Pressure 
Gauge tubing 

0.170" ID x 1/4" OD Red High 
Pressure Flexible Nylon 12 Tubing 

Working Pressure PSI 450, 
Burst Pressure PSI 1350 

1 36151 US Plastic High Pressure 
Gauge tubing 

 

7.3.1.1 GVA-4000 Mechanical Block Diagram Parts List 
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8 GVA-4000 Electrical Control Block Diagram Discussion 
The GVA-4000 Electrical Control system consists of two power switch, fuse holder, two 

contactors, a power supply, timer, over-temperature switch, an emergency disconnect switch and 

an Electric Conductivity Meter. 

 

 
8.1.1.1 GVA-4000 Electric Panel External View 

 

 
8.1.1.2 GVA-4000 Internal View 
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8.2 GVA-4000 Electrical Control Block Diagram Explanation 
 

Power is from a three prone 208-240 VAC single phase plug to a two 20 Amp Fuse Block. From 

the Fuse Block power is controlled by the Emergency Shutdown Switch (ES1) which allows for 

complete removal of power in an event of a failure.  ES1 then applies power to the L1 and L2 for 

the Booster Pump Contactor (CT1) and the High Pressure Pump Contactor (CT2).  

 

Additionally, power is supplied to the PSW1 Booster Pump Power Switch which is the Black 

Switch shown above in GVA-4000 Electric Panel External View. When PSW1 is turned on, this 

will energize the +24 VDC Power Supply (PS1) and the Conductivity Meter. By powering PS1, 

this will energize CT2 and will apply power to the Booster Pump. The Green Booster Pump On 

LED (L1) on the front panel will also be illuminated. 

 

The 24 VDC output is fed to Inlet Low Pressure Switch (SS1) which is normally open. If the 

Booster Pump is providing fed water at a pressure above 20 PSI, SS1 will close otherwise it will 

remain open. After SS1, is the Membrane High Pressure Switch (SS2) which is normally closed. 

If the membrane inlet pressure is below 600 PSI, SS2 will remain closed otherwise it will open. If 

SS1 and SS2 are closed, +24 VDC is applied to the A1 input to the High Pressure Pump Time 

Delay (TR1). This will start a delay that is normally set for 3 minutes but can be adjusted to any 

interval. The purpose of this timer is to insure that the High Pressure Pump does not rapidly start 

and stop if the inlet pressure on SS1 bounces above and below 20 PSI. During this delay time the 

Red Inlet Pressure Alarm LED will be illuminated. 

 

Once TR1 delay time has elapsed, +24 VDC is applied the High Pressure Pump Switch (PSW2). 

When PSW2 is turned on, this will energize the High Pressure Pump Contactor (CT2) and provide 

power thru the Thermo Overload Relay (TOR1). If the High Pressure Pump Electric Motor is not 

over-heating, power will be applied to it. If during operation the High Pressure Pump Electric does 

over-heat the TOR1 will open and remove power from the High Pressure Pump Electric Motor 

and Red Thermo-Overload Alarm LED will illuminate. If this happens, the operator should 

shutdown the GVA-4000 and diagnosis the cause for the over-heat condition. 
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8.3 GVA-4000 Electrical Control Parts List 
Most of the electrical wiring is 12 AWG for AC power connection and 14 AWG for +24 VDC control wiring. 

 

Component Quantity Part Number Supplier Location on 

GVA-4000 

10X8X6 Enclosure 1 
HW-100806CHSC 

 
Ebay 

Electrical Control 
Enclosure 

USA 3-Prong Male AC Plug, UL Nema 
6-15P 3 Pole Straight DIY Rewireable 

AC Plug, 15A 250V USA 
1 Type B Amazon 

208-240 VAC 
1P Plug 

Mini Conductivity Controller 
(0 - 1999 μS/cm) 

1 BL-983313-1 
Hanna 

Instruments 
Conductivity Meter 

Hanna Conductivity Meter Probe 1 HI7634-00 
Hanna 

Instruments 
Conductivity Meter 

Fuse Holder 2 
LPHV0001Z 

 
Digi Key 208-240 VAC Input 

Emergency Stop Switch 1 A22E-M-02 
Mouser 

Electronics 
208-240 VAC Input 

IEC contactor, 12A, (3) N.O. power 
poles, 24 VDC coil voltage 

2 
SC-E03PG-24VDC 

 
Automation 

Direct 

Booster Pump and 
High Pressure Pump 

contactors 

208-240VAC- 24VDC Supply 
Mfr: Phoenix Contact 

 
1 2866527 

Mouser 
Electronics 

+24 VDC Power 
Supply 

PS1 

22 mm Switch Selector Black 1 2AS2-1 
Allied Electronics 

 
Booster Pump 
Power Switch 

22 mm Switch Selector Red 1 
2ASL4LB-1-024 

 
Allied Electronics 

 
High Pressure Pump 

Power Switch 

22 mm Switch Selector Contact Block 4 S1 
Allied Electronics 

 
Power Switches 

ProSense 
mechanical pressure switch 

8 to 60 psig set point 
1 

MPS25-1C-D60A 
 

Automation 
Direct 

Low Pressure Switch 
(SS1) 

ProSense 
mechanical pressure switch 
100 to 1000 psig set point 

1 MPS25-1C-P1000A 
Automation 

Direct 

High Pressure 
Switch 
(SS2) 

AB Delay Timer 1 700-FEA3TU23 Ebay 
High Pressure Pump 

Time Delay 

GASHER 
24V/20mA Energy Saving Indicator 

Light Mounting Hole Size 22mm Red 
10 Pcs 

 

2 JQ-073 Amazon 

Inlet Pressure Alarm 
Lite 

Thermo-Overload 
Alarm Lite 

GASHER 
24V/20mA Energy Saving Indicator 

Light Mounting Hole Size 22mm Green 
10 Pcs 

1 JQ-070 Amazon Boost Pump On Lite 

ALLEN BRADLEY 
E1 PLUS OVERLOAD RELAY 

 
1 193-EEBB Ebay 

Thermo-Overload 
Relay 

Siemens Eclx Ground Bar Kit,  
7 Terminal 

1 ECLX069M Amazon 
EGND Terminal 

Block 

8.3.1.1 GVA-4000 Electrical Control Block Diagram Parts List 

  

https://www.mouser.com/manufacturer/phoenix-contact/
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9 GVA-4000 Routine Maintenance 
9.1 200 Micron Inlet Filter 
This filter should be cleaned daily at the end of the day by rinsing it with pressured fresh water 

and should last the life of the system if properly maintained. Unscrew the filter nut 

counterclockwise and loosen the nut holding the red filter element tight. Using a pressurized fresh 

water source, rinse the red filter element of any debris. 

 

       
9.1.1.1 200 Micron Filter Location and Dis-Assembly 

 

9.2 20 and 5 Micron Inlet Filters 
These filters should be replaced if the pressure difference between the Pre-Filter Inlet Pressure and 

Post-Filter Inlet Pressure is 10 PSI or greater. 

     
9.2.1.1 20 and 5 Micron Filters and Inlet Pressure Gauges 
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9.3 RO Membrane  
The RO Membranes should last 2-3 years if they are backflushed as recommended in the operation 

instructions when the GVA-4000 is started and before it is shut down with fresh water. If after 

several backflushing, there is a 300-400 pressure difference between the Inlet Vessel Pressure and 

the Concentrate Vessel Pressure. Additionally, you will notice a reduction in the amount of 

permeate water that is being produce at the normal pressure that you use for normal operations. 

You should record the daily pressures and the flow rates so as to have a record to see how the 

membranes are aging.  

 

   
 

9.3.1.1 RO Membrane and Vessel Pressure Gauges 
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10 Self-Contained  UV – Aeration System 
10.1 Self-Contained UV – Aeration System Description 
The GVA-4000 Desalination system is intended to be paired with a self-contained UV - Aeration 

System to insure that the permeate water in the fresh water storage tank remains safe and bacteria 

free. The UV – Aeration system is powered via a 220-240 power plug and is controlled by a power 

switch on the front control box. 

 

 
10.1.1.1 Self-Contained UV – Aeration System Picture 

 

10.2 Self-Contained UV – Aeration System Start Up and Shut Down Procedures 
 

1. Plug the 220-240 AC 1P plug into a 220-240 AC 1P power source 

2. Turn on the power switch which is located on the control box. 

3. For the initial startup it may be necessary to prime the pump by momentary opening and 

closing the blue purge valve. 

4. The flow rate can be controlled thru the use of the Red throttle valve. The ideal flow rate 

is around 5 gallons per minute. This can be done easily with a 5 gallon bucket and a watch. 

5. This system is designed for continuous operation. But should the system need to be 

shutdown for maintenance or repair, simply turn off the power switch. 
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10.4 Self-Contained UV – Aeration System Block Diagram Discussion 
 

500 Gallon

Fresh Water

Tank

DB3P-M614 

Recirculat ion Pump

UV

Viqua S5Q-PA 

Mazzei  Model 684 

Air Injector

Reflow
Pressure
Gauge 20 micron

Filter

 
10.4.1.1 UV - Aeration System Block Diagram 

This UV-Aeration System is designed and intended for continuous operation and assumes that 

there will always be water in the Fresh Water Tank. The 500 Gallon Fresh Water Tank should be 

slightly elevated above the UV-Aeration system to help prime the Recirculation Pump. The system 

is activated by a Power Switch on the front Control Box. Ideally, the feedwater for the system 

would come from the bottom of the 500 Gallon Fresh Water Tank and returned to the top of the 

Tank to provide for circulation of the stored water. 

 

The UV-Aeration System is driven by the Recirculation Pump (RP) that feeds to valves. The purge 

valve is used initially to help prime the RP after which it should remain closes. The outlet of the 

Purge Valve (PV) should be directed to an outside drain for disposal. Once the RP is primed, the 

Reflow Valve (RV) should be opened and the Purge Valve closed. From the RV, the Permeate 

Water Flow (PWF) is monitored by the Reflow Pressure Gauge and is filtered by at 20 micron 

cartilage filter. After the 20 micron filter, the PWF is passed thru the UV unit to sterilize  and then 

past an Air Injector to aerate. The PWF is then returned to the 500 Gallon Fresh Water Tank. 

 

10.5 Self-Contained  UV – Aeration System Parts List 
 

Component Quantity Part Number Supplier Location on 

GVA-4000 
Finish Thompson DB3P-M614 Pump 1 DB3P-M614 Neobits Recirculation Pump 

D80 Series Industrial Gauge, 1/4" 
NPT Center Back Mount, 15 psi 

1 D83SS2502BA30/15 NISCO Reflow Pressure 
Gauge 

Geekpure 10 Inch Big Clear Water 
Filter Housing 

1  Amazon 20 Micron Filter 

Membrane Solutions 20 Micron 
Pleated Water Filter 10"x4.5" 

1  Amazon 20 Micron Filter 

UV Sterilization Unit 
 

1 S5Q-PA/2 or comparable 
Fresh Water 

Systems 
UV 

UV Lamp/Quartz Sleeve Combo Kit 
for S5Q-PA 

1 S463-QL 
Fresh Water 

Systems 
UV 

1/4" PVDF Venturi Injector 1  A2Z Ozone Air Injector 

In-Line Sanitary Filter for Aeration 1 41150 Northern Brewer Air Injector 

10.5.1.1 UV - Aeration System Block Diagram Parts List 
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10.6 UV - Aeration System Routine Maintenance 
 

10.6.1 20 Micron Filter 

 

 
10.6.1.1 UV – Aeration 20 Micron Filter 

 

This filter should be inspected daily to insure proper flow of the system. If the filter is clogged, it 

should be initially cleaned using pressurized fresh water. The filter should be replaced as needed. 

 

10.6.2 Air Filter for Air Injector. 

 

 
10.6.2.1 UV – Aeration Air Injector Air Filter 

 

This filter should be inspected daily to insure proper air flow to the Air Injector. To test this filter, 

simply check for suction by placing your finger over the hose end that feeds the filter. If no 

noticeable suctions is felt the, the filter should be replaced. 
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10.6.3 UV Bulb and Sleeve Replacement 

 

                  
 

10.6.3.1 UV Container, Sleeve, and Bulb 

 

The UV sleeve, bulb and gaskets should be replaced on an annual basis to insure proper operation 

of the UV system. 

 



Page | 33 

 

11 Complete GVA-4000 System Configuration 
The diagram shown below shows the preferred input filtration, suggested brackish water storage, and fresh water storage. 
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11.1.1.1 Integrated GVA-4000 System Block Diagram 
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13 Suggested GVA-4000 and UV – Aeration Site Map 
This layout show the suggest layout of the external tanks, inlets and outlets for the integrated GVA-

4000 and UV – Aeration system. 
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13.1.1.1 GVA-4000 and UV - Aeration Site Diagram 
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14 Appendix 
14.1 GVA-4000 Mechanical Drawings for CNC Machined Parts 

 
 

14.1.1.1 Mechanical Drawing for Adapter -MC, FPT, 1 
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14.1.1.2 Mechanical Drawing for Plug, M.CPLG 0.25 FPT 
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14.2 MPS25 Series Mechanical Pressure Switch Specification 

The ProSense MPS25 series mechanical pressure switches are designed for the toughest 
applications where conventional pressure switch designs often don’t measure up. These cost 
effective switches, depending on the pressure range, have either an all welded 316 stainless steel 
sealed diaphragm actuator design or a direct acting 316 stainless steel piston design with a 
Buna-N O-ring. The rugged 316 stainless steel enclosure provides uncompromising protection 
and long life in difficult environments. The robust design is resistant to vibration and shock, and 
provides reliable operation over a wide operating temperature range. Pressure ranges from 
vacuum to 7500 psig are available along with a ¼ inch NPT male threaded process connection 
and a precision snap-acting SPDT, 3 Amp, mechanically operated switch output. Choose from 
either an integral 6-foot (1.5m) cable with ½ inch NPT male conduit connection or a DIN 175301- 
803C L-connector. 

 

                                                         Applications 
• Process control & automation 

• Pump & compressors 

• Hydraulic systems 

• Pneumatic systems 

• Engine monitoring 

• Presses 

• Machine tools 
 

   
#E320431 

* UL only applies to the MPS25 series units 
with integral cable 

Features 
• Compact size 

• 316 stainless steel enclosure 

• All stainless welded diaphragm or stainless piston and 
Buna-N O-ring 

• Pressure ranges from -15 psig vacuum to 7500 psig 

• Tamper resistant field adjustment 

• *Integral 6-foot cable with 1/2 inch NPT male conduit 
connection or DIN form C electrical connections 

• 1/4 inch NPT male process connection 

• Wide operating temperature range 

• Precision snap-acting SPDT, 3 Amp mechanically operated 
switch 

• UL*, CSA, CE and RoHS compliant 

• 3-year warranty 

 
 

MPS25 Series Mechanical Pressure Switches 

Part Number Description Actuator Type 
Electrical 
Connection 

Pcs/ 
Pkg 

Wt(lb) Price 

MPS25-1C-DV15A 
Pressure switch, -15 psig vacuum to 15 psig setpoint range, 1/4” NPT male port, 3A SPDT 
switch output  

316 stainless 
steel welded 
diaphragm 

 

 

 
1/2” NPT male 

conduit 
connection, 

integral 
6-foot (1.5 

meter) 
4 conductor 

cable with 
18AWG leads 

1 0.9 $129.00 

MPS25-1C-D30A Pressure switch, 6 to 30 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-D60A Pressure switch, 8 to 60 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-D100A Pressure switch, 10 to 100 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-P200A Pressure switch, 40 to 200 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output  

 
316 stainless 

steel piston with 
Buna-N O-ring 

1 0.9 $130.00 

MPS25-1C-P500A Pressure switch, 50 to 500 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-P1000A Pressure switch, 100 to 1000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-P2000A Pressure switch, 200 to 2000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-P5000A Pressure switch, 500 to 5000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-P7500A Pressure switch, 750 to 7500 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.9 $129.00 

MPS25-1C-DV15D 
Pressure switch, -15 psig vacuum to 15 psig setpoint range, 1/4” NPT male port, 3A SPDT 
switch output  

316 stainless 
steel welded 
diaphragm 

 

 

 

 

DIN 175301- 
803C 

L-Connector 
(8mm) 

1 0.5 $121.00 

MPS25-1C-D30D Pressure switch, 6 to 30 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-D60D Pressure switch, 8 to 60 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-D100D Pressure switch, 10 to 100 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-P200D Pressure switch, 40 to 200 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output  

 
316 stainless 

steel piston with 
Buna-N O-ring 

1 0.5 $121.00 

MPS25-1C-P500D Pressure switch, 50 to 500 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-P1000D Pressure switch, 100 to 1000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-P2000D Pressure switch, 200 to 2000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-P5000D Pressure switch, 500 to 5000 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

MPS25-1C-P7500D Pressure switch, 750 to 7500 psig setpoint range, 1/4” NPT male port, 3A SPDT switch output 1 0.5 $121.00 

 

 
3 

http://www.automationdirect.com/pn/MPS25-1C-DV15A
http://www.automationdirect.com/pn/MPS25-1C-D30A
http://www.automationdirect.com/pn/MPS25-1C-D60A
http://www.automationdirect.com/pn/MPS25-1C-D100A
http://www.automationdirect.com/pn/MPS25-1C-P200A
http://www.automationdirect.com/pn/MPS25-1C-P500A
http://www.automationdirect.com/pn/MPS25-1C-P1000A
http://www.automationdirect.com/pn/MPS25-1C-P2000A
http://www.automationdirect.com/pn/MPS25-1C-P5000A
http://www.automationdirect.com/pn/MPS25-1C-P7500A
http://www.automationdirect.com/pn/MPS25-1C-DV15D
http://www.automationdirect.com/pn/MPS25-1C-D30D
http://www.automationdirect.com/pn/MPS25-1C-D60D
http://www.automationdirect.com/pn/MPS25-1C-D100D
http://www.automationdirect.com/pn/MPS25-1C-P200D
http://www.automationdirect.com/pn/MPS25-1C-P500D
http://www.automationdirect.com/pn/MPS25-1C-P1000D
http://www.automationdirect.com/pn/MPS25-1C-P2000D
http://www.automationdirect.com/pn/MPS25-1C-P5000D
http://www.automationdirect.com/pn/MPS25-1C-P7500D
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ProSense MPS25 Series General Specifications 
Setpoint Field adjustable (factory default 50% of full scale) 

Setpoint Repeatability 
±2% of range above 100 psig and ±5% for 100 psig and below (Additional setpoint shift of ±2% of 
range per 40ºF from initial setpoint set at 70ºF typical) 

Vibration Passed ML-STD-202G 

Shock 75G’s 10 milliseconds 3-axis 

Piston Actuator Stainless steel with Buna-N O-ring, 200 to 7500 psig 

Mechanical Life Piston Design > 1,000,000 operations typical 

Diaphragm Actuator 316L SS, up to 100 psig 

Mechanical Life Diaphragm Design > 400,000 operations typical 

Enclosure Material 316L SS 

Enclosure Rating NEMA 6, IP 67 

Pressure Connection 1/4” NPT Male 

Electrical Output SPDT 3A @ 125 VAC / 2A @ 30VDC resistive 

Electrical Termination 1/2” NPT Male conduit connection or Micro DIN 175301-803C with mating connector 

Agency Approvals UL (#E320431) cable version only, CSA, CE, RoHS 
 

MPS25 Series Mechanical Pressure Switch Performance Characteristics 

Part Number 
Setpoint Adjustability Setpoint Repeatability Deadband* 

psig bar, kg/cm2 kPa psig bar, kg/cm2 kPa psig bar, kg/cm2 kPa 

MPS25-1C-DV15x -15/15 -1/1 -100/100 ±1.5 ±0.1 ±10 1-5 0.07-0.35 7-35 

MPS25-1C-D30x 6-30 0.4-2 4-200 ±1.5 ±0.1 ±10 1-5 0.07-0.35 7-35 

MPS25-1C-D60x 8-60 0.6-4 60-400 ±3 ±0.2 ±20 2-10 0.14-0.70 14-70 

MPS25-1C-D100x 10-100 0.7-7 70-700 ±5 ±0.35 ±35 3-15 0.2-1.0 20-100 

MPS25-1C-P200x 40-200 2.8-14 280-1400 ±4 ±0.28 ±28 3-30 0.2-2.0 20-200 

MPS25-1C-P500x 50-500 3.5-35 350-3500 ±10 ±0.70 ±70 20-100 1.4-7.0 140-700 

MPS25-1C-P1000x 100-1000 7-70 700-7000 ±20 ±1.40 ±140 25-150 1.7-10 170-1000 

MPS25-1C-P2000x 200-2000 14-140 1400-14000 ±40 ±2.8 ±280 30-300 2-20 200-2000 

MPS25-1C-P5000x 500-5000 35-350 3500-35000 ±100 ±7.0 ±700 75-750 5-50 500-5000 

MPS25-1C-P7500x 750-7500 50-500 5000-50000 ±150 ±10.0 ±1000 110-1100 7.5-75 750-7500 

* Due to the mechanical design of the MPS25 switch, the actual deadband will vary from one switch to another but will be within the specified deadband range. Generally, the expected 
deadband for a setpoint at the lower end of the range will trend towards the lower end for the deadband range. The deadband for a setpoint at the upper end of the range will trend 
towards the upper end for the deadband range. 

 

 

Electrical Connections 
 

 

 

 

 

 
 

1/2” NPT male conduit connector with 6-foot 
(1.5m) integral cable DIN 175301-803C L-Connector 

Wire Color / 
Function 

Wire Color Function 

Red Normally Closed 

White Common 

Blue Normally Open 

Green Ground 

 

Material & Temperature 

Ranges 
Wetted 
Material 

Temperature 
Range 

Up to 100# SS 
-40-100°C 
(-40-212°F) 

200# SS, BUNA 
-28-100°C 

(-18.4-212°F) 

500# to 7500# SS, BUNA 
-40-100°C 
(-40-212°F) 

 

Proof Pressure 
Ranges 
(listed in psig) 

psig bar, kg/cm2 kPa 

Up to 100# 1000 70 7000 

200# 2000 140 14000 

500 to 2000# 8000 500 55000 

5000 to 75000# 15000 1000 100000 

 

Burst Pressure 
Ranges 
(listed in psig) 

psig bar, kg/cm2 kPa 

Up to 100# >9500 >655 >65500 

200# >10000 >700 >70000 

500 to 2000# >30000 >2100 >210000 

5000 to 7500# >50000 >3500 >350000 

 

1 - COMMON 
2 - NORMALLY CLOSED 
3 - NORMALLY OPEN 
4 - GROUND 
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Actuator Design 

 
The MPS25 series actuator responds to changes in pressure and operates the internal micro switch 
in response to these changes. The actuator is normally exposed to the process media and must 
be chemically compatible with it. The MPS25 series is available with a welded stainless steel 
diaphragm (no O-ring) in pressure ranges up to 100 psig. A stainless steel piston with Buna-N O-
ring is available for pressure ranges from 200 to 7500 psig. 

 
 

 

Diaphragm Actuator Type 

Up to 100 psig 

 

Dimensions 

inches [mm] 

 

 

 

 

 

 

 
MPS25 Cable Units 

Piston Actuator Type 

200 to 7500 psig 

 

 

 

 

 

 

 
 

 

See our website www.AutomationDirect.com for complete Engineering drawings.  

 
MPS25 DIN Connector Units 

 

DIN Connector Specifications 
Number of contacts 3 + PE 

Cable glands PG 7 

Conductor size max. 0.75 mm² / 18AWG 

Type of termination Screw 

Suitable cables 4.5 mm to 6mm 

Standard DIN EN 175 301-803-C 

 

   

 

  
 

pr@ense· 
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/ laphragm 

~ 
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Push Rod Connection 
Push Rod 

1/2 NPT 
CONDUIT 

0-Mlt 

Al 
~ Procau 

Connection 

01.1 3 
[028.7] 

ADJUSTMENT__/ 
COVER 

7 / 8" HEX 

1/4 NPT_/ 
PRESSURE 

INLET 

4.17 
[105.B 

1.06 
r26§ 

. 3.1 1 

'T 
0.56 

[ 14.2] 

DETAIL 

A 
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Field Adjustable Setpoint 

 
The MPS25 series switches have a field adjustable setpoint. To adjust the setpoint, follow the 

instructions in the diagram. The pressure switch operates as follows: 

The Normally Open contact will close when the pressure is raised from 0 psig to the setpoint. 
The reset point is then measured from the setpoint, reducing the pressure until the Normally 
Open contact opens. 

 

 

 

 

 

 

 

 

 

 

ADJUSTMENT 
COVER CLOSED 

ADJUSTMENT 
COVER OPEN 

SETPOINT 
ADJUSTMENT 
NUT (3/32 HEX 
KEY OR 2MM 
HEX KEY) 

 

SLIDE COVER DOWN TO ACCESS 
SETPOINT ADJUSTMENT SLIDE COVER 
UP TO CLOSE AND SEAL ADJUSTMENT 

ROTATE LEFT < 

TO INCREASE SETPOINT 

ROTATE RIGHT   > 

TO DECREASE SETPOINT 

Ø 0.095˝ OR SMALLER TOOL 
REQUIRED TO ROTATE NU

0 
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14.2 SS-4R3A Stainless Steel High Pressure Relief Valve Specification 
 

                        
14.2.1.1 SS-4R3A and Purple 750-1500 PSIG Spring Set 

 

Propor tional Relief Valves 
R Series 
■ Liquid or gas service 

■ Set pressures from 10 to 6000 psig (0.7 to 413 bar) 

■ 1/4 and 1/2 in. and 6 to 12 mm end connections 

 

R 
SERIES 

RELIEF 

"'"'7:.!,.v:_,;:3A-K1.s.-e 

111IJ 11ifi11011 
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Spring 

adjusts to provide 

desired set pressure 

 

 

 
Lock nut 

maintains cap position, 

ensuring set pressure adjustment 

Cap 

provides easy external 

set pressure adjustment 

 

Label 

identifies set 

pressure range 

 

 
Lock wire capability secures 
cap to maintain set pressure 
adjustment 

 

 

 

Quad seal 
eliminates leakage 
around stem during 

relief mode 

 

 

 

O-ring 

provides elastomer-to-metal 

seal for positive shutoff at seat. 

(Other series use bonded 
disc. See Materials of 

Construction) 

 

End connections 

include gaugeable Swagelok® tube 

fittings and NPT or ISO pipe threads 

 

 
R3A series valve shown. 

 
Features 

High-Pressure Valves 

■ Service up to 6000 psig (413 bar) 

■ Multiple springs for a selection of set pressure 

ranges 

■ Valves available factory-set to a specified set 

pressure 

■ 1/4 in. and 6 and 8 mm end connections—R3A series 

■ 1/2 in. and 12 mm end connections—R4 series 

Low-Pressure Valves 

■ Service up to 300 psig (20.6 bar) 

■ One spring for the full set pressure range 

■ Valves available factory-set to a specified set 

pressure 

■ 1/4 in. and 6 and 8 mm end connections—RL3 series 

■ 1/2 in. and 12 mm end connections—RL4 series 

Applications 

R series relief valves are proportional relief valves that open 

gradually as the pressure increases. Consequently, they do not 

have a capacity rating at a given pressure rise (accumulation), and 

they are not certified to ASME or any other codes. 

 Some system applications require relief valves to meet specific safety 

codes. The system designer and user must determine when such 

codes apply and whether these relief valves conform to them. 

 Swagelok proportional relief valves should never be used as ASME 

Boiler and Pressure Vessel Code safety relief devices. 

 Swagelok proportional relief valves are not “Safety Accessories” as 

defined in the Pressure Equipment Directive 2014/68/EU. 

 

Operation 

R series relief valves OPEN when system pressure reaches the set 

pressure and CLOSE when system pressure falls below the set 

pressure. 

■ High-pressure R3A and R4 series—select and install the spring that 
covers the required set pressure; apply the 

matching label to the cap. 

■ Low-pressure RL3 and RL4 series—the spring is already installed. 

 For valves not actuated for a period of time, initial relief pressure may 

be higher than the set pressure. 

R 
SERIES 
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Technical Data 

Pressure-Temperature Ratings 
 

Series R3A R4 RL3 and RL4 

Inlet Working 

Pressure➀ 
6000 psig (413 bar); 

up to 8000 psig (551 bar) during relief 6000 psig (413 bar) 300 psig (20.6 bar) 

Outlet Working 

Pressure➀ 1500 psig (103 bar) 2500 psig (172 bar) 225 psig (15.5 bar) 

Set Pressure 50 to 6000 psig (3.4 to 413 bar) 50 to 1500 psig (3.4 to 103 bar) 10 to 225 psig (0.7 to 15.5 bar) 

 
 

Seal Material 

Fluoro- 
carbon 
FKM 

 

 
Buna N 

 
Neo- 
prene 

Ethylene 
pro- 

pylene 

Perfluoro- 
carbon 
FFKM 

Fluoro- 
carbon 
FKM 

 

 
Buna N 

 
Neo- 
prene 

Ethylene 
pro- 

pylene 

Fluoro- 
carbon 
FKM 

 

 
Buna N 

 
Neo- 
prene 

Ethylene 
pro- 

pylene 

Temperature, °F (°C) Maximum Set Pressure, psig (bar) 

–40 (–40)  
 

 

— 

 

— 

 

— 

 
 

 
— 

 
 

 
— 

 
 

 

— 

 
 
 
 

 
— 

 
 
 
 

 
— 

 
 
 
 

 
— 

 

 
— 

 

— 

—  
 
 
 
 
 
 
 
 

 
225 

(15.5) 

–30 (–34)  
 
 
 
 
 
 
 
 

225 

(15.5) 

–10 (–23)  
 
 
 

6000 

(413) 

 
 
 
 
 
 
 
 

 

225 

(15.5) 

0 (–17)  
 
 

 

6000 

(413) 

10 (–12)  
 
 
 
 
 

 
225 

(15.5) 

25 (–4)  
 

6000 

(413) 

 
 
 
 
 
 

 
1500 

(103) 

30 (–1) 
 
 

6000 

(413) 

2500 
(172) 

40 (4)  
6000 

(413) 
50 (10)  

 
 
 

1500 

(103) 

 
 
 

1500 

(103) 

 
 
 

1500 

(103) 

70 (20) 

150 (65) 
5580 
(384) 

5580 
(384) 

5580 
(384) 

5580 
(384) 

3000 
(207) 

200 (93) 
5160 
(355) 

5160 
(355) 

5160 
(355) 

5160 
(355) 

1500 
(103) 

250 (121) 
4910 
(338) 

4910 
(338) 

4910 
(338) 

4910 
(338) 

 

 

— 275 (135)  

— 

 

— 
4660 

(321) 

 

— 

 

— 

 

— 300 (148) — 

➀ Outlet pressure should not exceed inlet pressure. 

 

Set Pressure and Resealing Pressure 
■ Set pressure is the upstream pressure at which the first 

indication of flow occurs. Set pressure of each valve after 

initial relief is repeatable within 

■ ± 3.0 psig (0.20 bar) or ± 5 % (whichever is greater) of the 
initial set pressure at 60 to 80°F (15 to 26°C) 

■ ± 6.0 psig (0.40 bar) or ± 20 % (whichever is greater) of 
the initial set pressure below 60°F (15°C) and above 80°F 

(26°C). 

■ Resealing pressure is the upstream pressure at which there is 
no indication of flow. Resealing pressure is always lower 

than set pressure. 

 

Testing 

Every R series proportional relief valve is tested for set and 

resealing performance. 

 

 

 
Series 

 
Test Set Pressure 

psig (bar) 

Minimum Resealing Pressure 
as a Percentage of Set 

Pressure, % 

 

RL3, RL4 
10 to 20 (0.7 to 1.3) 50 

175 to 225 (12.0 to 15.5) 91 

 

R3A, R4 
100 to 200 (6.8 to 13.7) 50 

850 to 1000 (58.5 to 68.9) 84 

Back Pressure 

High-Pressure Valves (R3A and R4 Series) 

The effect of system back pressure is minimized by the design of 

these high-pressure valves. 

 

Low-Pressure Valves (RL3 and RL4 Series) 

System back pressure increases the set pressure of the valve. To 

compensate, multiply the back pressure by 0.8 and subtract the result 

from the desired set pressure. Use the result to pre-set the valve 

while back pressure is equal to atmospheric pressure. 

Example: 

Desired set pressure is 120 psig. System back pressure is 40 psig. 

Step 1. Multiply back pressure by 0.8. 

40 psig × 0.8 = 32 psig. 

Step 2. Subtract result from desired set pressure. 

120 psig – 32 psig = 88 psig. 

Step 3. Pre-set proportional relief valve to 88 psig. 

 

R 
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RELIEF 
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Materials of Construction 

 
RL3 and R3A 

 
  

RL4 and R4 

 

 

 

     3 

 

 
    4 

 

 

 

 
RL4 only 

 

6 

7 

 

 

8 

 

 

 

 
9 

10 

 
11 only 

 

 

. 

 

12 
12a 

 
13 

 

 

 

 

 

 

 

 

 

 

 

 

RL3 

only 
 

 

 

 

 
10 
11 

R3A 

only 

12 12 

13 

14 

15 

16 

17 

18 

19 

 

19 

R 
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Component Material Grade/ASTM Specification 

1  Plug 302 SS/ASTM 240 

2  Cap 316 SS/A479 

3  Label Polyester 

4  Lock nut 
RL3, R3A—powdered metal 300 series SS/B783; RL4, R4—

316 SS/A276 

5  Spring S17700 SS/AMS 5678 

6  Sleeve 304 SS/A240 

7 Spring support RL3, R3A—powdered metal 300 series SS/B783; RL4, R4—
316 SS/A276 

8  Bonnet 316 SS/A479 

9  O-ring Fluorocarbon FKM 

10  Quad seal PTFE-coated fluorocarbon FKM 

11  Retainer 
RL3, R3A—316 SS/A666; RL4, R4—

316 SS/A479 

12  Stem 316 SS/A479 

12a Bonded stem Fluorocarbon FKM-bonded➀ 316 
SS/A479 

13  Bonded disc 

14  Seat 316 SS/A479 

15  Gasket PTFE-coated 316 SS/A240 

16  Seat retainer 316 SS/A479 

17  O-ring Fluorocarbon FKM 

18  Insert 316 SS/A479 

19  Body 316 SS/A182 

Lubricants 
Molybdenum disulfide-based dry film and paste; 

silicone-based 
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Dimensions 

Dimensions are for reference only and are subject 

to change. 

 

 

 

 
Valve with Manual Override Handle 

 

 

Low-Pressure Valves (RL3 and RL4 Series) 
 

End Connections 
 

Ordering 
Number 

Dimensions, in. (mm) 

Inlet/Outlet Size A B C D E H 

RL3 series: 0.19 in. (4.8 mm) fully open orifice 

 
Swagelok tube 

fittings 

1/4 in. SS-RL3S4  
 
 
 

2.70 

(68.6) 

 

1.44 

(36.6) 

 

1.60 

(40.6) 

 
 
 
 

0.43 

(10.9) 

 

4.14 

(105) 

 
 
 
 

4.09 

(104) 

6 mm SS-RL3S6MM 

8 mm SS-RL3S8MM 

Male NPT/ 
Swagelok 
tube fitting 

 

1/4 in. 

 

SS-RL3M4-S4 
1.19 

(30.2) 

1.60 

(40.6) 

3.89 

(98.8) 

Male NPT/ 
female NPT 1/4 in. SS-RL3M4-F4 

1.19 

(30.2) 

1.17 

(29.7) 

3.89 

(98.8) 

Male ISO/ 

female ISO➀ 1/4 in. SS-RL3M4F4-RT 
1.19 

(30.2) 

1.17 

(29.7) 

3.89 

(98.8) 

RL4 series: 0.25 in. (6.4 mm) fully open orifice 

Swagelok tube 
fittings 

1/2 in. SS-RL4S8  
 

 

4.09 

(104) 

 

1.83 (46.5) 

 
 

 

0.50 

(12.7) 

5.92 

(150) 

 
 

 

5.37 

(136) 

12 mm SS-RL4S12MM 

Male NPT/ 
Swagelok 
tube fitting 

 

1/2 in. 

 

SS-RL4M8S8 
1.43 

(36.3) 

1.83 

(46.5) 

5.52 

(140) 

Male NPT/ 
female NPT 1/2 in. SS-RL4M8F8 

1.43 

(36.3) 

1.43 

(36.3) 

5.52 

(140) 

 

High-Pressure Valves (R3A and R4 Series) 
 

End Connections 
 

Ordering 
Number 

Dimensions, in. (mm) 

Inlet/Outlet Size A B C D E H 

R3A series: 0.14 in. (3.6 mm) fully open orifice 

 
Swagelok tube 

fittings 

1/4 in. SS-4R3A  
 
 
 

2.70 

(68.6) 

 

1.44 

(36.6) 

 

1.60 

(40.6) 

 
 
 
 

0.43 

(10.9) 

 

4.14 

(105) 

 
 
 
 

4.09 

(104) 

6 mm SS-6R3A-MM 

8 mm SS-8R3A-MM 

Male NPT/ 
Swagelok 
tube fitting 

 

1/4 in. 

 

SS-4R3A1 
1.19 

(30.2) 

1.60 

(40.6) 

3.89 

(98.8) 

Male NPT/ 
female NPT 1/4 in. SS-4R3A5 

1.19 

(30.2) 

1.17 

(29.7) 

3.89 

(98.8) 

Male ISO/ 

female ISO➀ 1/4 in. SS-4R3A5-RT 
1.19 

(30.2) 

1.17 

(29.7) 

3.89 

(98.8) 

R4 series: 0.25 in. (6.4 mm) fully open orifice 

Swagelok tube 
fittings 

1/2 in. SS-R4S8  
 

 

4.09 

(104) 

 

1.83 (46.5) 

 
 

 

0.50 

(12.7) 

5.92 

(150) 

 
 

 

5.37 

(136) 

12 mm SS-R4S12MM 

Male NPT/ 
Swagelok 
tube fitting 

 

1/2 in. 

 

SS-R4M8S8 
1.43 

(36.3) 

1.83 

(46.5) 

5.52 

(140) 

Male NPT/ 
female NPT 1/2 in. SS-R4M8F8 

1.43 

(36.3) 

1.43 

(36.3) 

5.52 

(140) 

Dimensions shown with Swagelok tube fitting nuts finger-tight. 

➀ See specifications ISO 7/1, BS EN 10226-1, DIN-2999, and JIS B0203. 

0.06 in. 
(1.5 mm) 

lock wire 
hole 

 
max 

0.09 in. 
(2.2 mm) 

lock wire 
hole 

 
max 

Outlet  

Inlet 

  

 
max 

0.06 in. 
(1.5 mm) 

lock wire 
hole 

0.09 in. 
(2.2 mm) 

lock wire 
hole 

Outlet 

 
Inlet 

R 
SE

RI
ES

 

RE
LI

EF
 

A 

E 

B 

H 
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Ordering Information 

Low-Pressure Valves (RL3 and RL4 Series) 
Valve contains spring; set pressure must be adjusted. Select a 

valve ordering number. 

 

Factory-Set Valves 

RL3 and RL4 series valves are available with springs factory-

set to a specified set pressure. Valves are set, tested, 

locked, and tagged with the set pressure; certificates of 

test are included. 

To order, add -SET to the valve ordering number and 

specify the desired set pressure. 

Example: SS-RL3S4-SET 

Options and Accessories 

Seal Materials Fluorocarbon  

FKM is the standard seal material. 

Buna N, ethylene 

propylene, and neoprene and 

perfluorocarbon FFKM are 

available. 

Quad seal elastomers are PTFE-

coated. 

To order a valve with an optional 

seal material, add a valve seal 

material 

Replacement Spring Kits 

Spring kits include spring and installation instructions. 

Select a spring kit ordering number. 

designator to the valve ordering number. 

Examples: SS-4R3A-BU 

SS-RL3S4-BU 

➀ Use BU for R3A series seal kits. 

➁ Only available for R3A series. 

 

Seal Material 

Designator 

Valves Seal Kits 

Buna N -BU BN➀ 

Ethylene 
propylene -EP EP 

Neoprene -NE NE 
Perfluorocarbon 

FFKM➁ -KZ KZ 

Fluorocarbon FKM 
— VI 
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Series 

Spring Kit 
Ordering Number 

Set Pressure Range 
psig (bar) 

RL3 177-13K-RL3 
10 to 225 (0.7 to 15.5) 

RL4 177-13K-RL4 

 

High-Pressure Valves (R3A and R4 Series) 

Valve does not contain spring. Select a valve ordering number and a spring kit ordering number. 

 

Spring Kits 

Spring kits include spring, label, 302 SS lock wire with seal, spring support, and installation instructions. 

Select a spring kit basic ordering number and add the spring designator for the desired set pressure range. 

Examples: 177-R3A-K1-F 

177-13K-R4-C 
 

Set Pressure Range 
psig (bar) 

Spring 
Designator 

Spring 
Color 

R3A series spring kit: basic ordering number 177-R3A-K1- 

50 to 350 (3.4 to 24.1) A Blue 

350 to 750 (24.1 to 51.7) B Yellow 

750 to 1500 (51.7 to 103) C Purple 

1500 to 2250 (103 to 155) D Orange 

2250 to 3000 (155 to 206) E Brown 

3000 to 4000 (206 to 275) F White 

4000 to 5000 (275 to 344) G Red 

5000 to 6000 (344 to 413) H Green 

R4 series spring kit: basic ordering number 177-13K-R4- 

50 to 350 (3.4 to 24.1) A Blue 

350 to 750 (24.1 to 51.7) B Yellow 

750 to 1500 (51.7 to 103) C Purple 

 

Factory-Set Valves 

R3A and R4 series valves are available with springs factory-set to a specified set pressure. Valves are set, tested, 

locked, and tagged with the set pressure; certificates of test are included. 

To order, add -SET and a spring designator whose range includes the desired set pressure to the valve ordering 

number; specify the desired set pressure. 

Example: SS-4R3A-SETB 

R 
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To order a replacement seal kit, insert a seal kit material designator as a prefix (R3A series) or suffix (all 

others) to the seal kit basic ordering number. 

Examples: BU-R3A-K2 

SS-3K-RL3-BN 
 

RL3 Series R3A Series RL4 Series R4 Series 

Seal kit basic ordering number 

SS-3K-RL3- -R3A-K2 SS-3K-RL4- SS-3K-R4- 

Seal kit contents 

O-ring, quad 
seal, 

bonded disc, 
retainer, 

instructions 

O-rings (2), 
quad seal, 
retainer, 

instructions 

O-ring, quad 
seal, 

bonded disc, 
retainer, 

instructions 

O-ring, quad 
seal, 

bonded stem, 
instructions 

 

Special Cleaning and Packaging (SC-11) 

To order R series relief valves processed in accordance with Swagelok Special Cleaning and Packaging (SC-11) 

(MS-06-63) to ensure compliance with product cleanliness 

requirements stated in ASTM G93 Level C, add -SC11 to the valve ordering number. 

Example: SS-RL3S4-SC11 

 

Oxygen Service Hazards 

For more information about hazards and risks of oxygen- enriched systems, see the Swagelok Oxygen 

System Safety technical report (MS-06-13), page 1184 

 

Manual Override Handles 

A manual override handle opens the valve without changing the set pressure. 

For use with: 

■ RL3 and RL4 series— standard spring 

■ R3A series—A, B, and C springs only 

■ R4 series—A spring only. Handle diameter is 1.50 in. (38.1 mm). Maximum overall height of valve with handle in 

closed position: 

■ 5.16 in. (131 mm) for R3A and RL3 series 

■ 6.78 in. (172 mm) for R4 and RL4 series 
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14.3 Test and Calibration Pump for Pressure Relief Valve 
 

 
 

 

TESTING PUMP/ BOMBA DE 
COMPROBACION / POMPE O'EPREUVE 
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ENGLISH 

OIJ 
Attention! Be careful. 

1. The pressure created could lead to serious injury. 
2. Respect general safety instructions, use protective footwear and eyewear. 
3. Check that pressure hoses are free from obstruction and damage. If necessary, replace only with 

original spare parts. 
4. Check inlet fi lter before performing any testing operation. 

5. If you don't use the pump for a long time, and/or in low temperature countries, put a small 
amount of anti-freeze solution inside the pump. This wi ll extend the gasket working life. 

6. The pump is made for transplant works, repairs and water installat ions. The liqu ids that can be 
used should have maximum 1 .Sm Pas viscosity and use water solutions between 7 and 12 pH. 

OJ] 
Capacity 

Pressure 

Hose connection 

Weight 

12 I/min 

COD. 60011 

COD. 60012 

1/2" 

8 Kgs. 

60 bar= 860 Psi 

100 bar- 1440 Psi 
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Check that all components are fine and correctly in place. 

1. Fill the tank with dean water. The filter must be always correctly placed. 
2. Connect the hose lo the installation to be checked. 
3. Connnect the hose to the pump, getting sure that there is no leakage. 
4. Close up the valve. 
5. Pump up until reach the pressure test. 
6. leave the pump with required pressure during testing time. 
7 . Open up the valve allowing water ways. 

O] 
When the testing pump shows an effect of loss of pressure or improperly pumping, f::lecause it 

is hard or it does not pump water, the main reason used to be that the outlet valve is blocked by 
impurities of waler as I ime, cement, dust or other sustances. 

3 -
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ASSEMBLE THE HOSE ADAPTER TO 
THE PUMP MANIFOLD PRIOR TO USE 

CONNECT THIS END TO 
THE PUMP MANIFOLD 

IT IS RECOMMENDED THAT THIS-
CONNECTION STAY ATTACHED 
TO THE PUMP AT ALL TIMES DUE 

TO THE RUBBER WASHER 

' ' ' 1 _ _ J 
I ,_ ____________ _ 

' ' ' ' ' ' 
' ' ' ' ' ' I ~-------------r--1 

' ' ' ' ' ' ' ' 

2 

--- _____ ___, 

ITEM PART DESCRIPTION NO. NUMBER 

l 277326 RUBBER WASHER 

2 277327 MJICF x HLAT FACED BSPP ADAPTER 

CONNECT TO 3917 l O' HOSE 

3917 HOSE CAN STAY ATTACHED 
~ OR BE REMOVED HERE EASILY 

THROUGH THE SWIVEL NUT END 
ON THE THE HOSE 

QTY. 

l 

l 
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4 

It is possible to solve this trouble following next steps: 

1. Disassemble the set of the outlet valve using a 5 mm Al len. Th is "set of the outlet valve" has four 
pieces: 

- Ref.- 81144 • Grooved stud 
· Ref .. 81163 • Spring 

- Ref.- 811 55 · 0-ring gasket 

• Ref.- 81158 • Plug 

2. Check that these four pieces are in good conditions and clean any dirtiness they could have (pro
bably this dirtiness blocked the outlet valve). 

3. Clean the place of the outlet va lve using a cyl indrical brush or using compressed-air. 

4. Assemble back the four pieces in the same way screwing them on without forcing the spring, it 
means, do not screw on to the end. If the spring is forced, the flow of water wil l be blocked by 
it. A correct adjust could be tested pumping water. 

For adjusting the set of the outlet valve, it could be screwing on until feel the spring power (do 
not continue screwing on) and then loosen one or two turns. 

5. Pump water to check the correct adjustment of the outlet valve. 
a) If the handle is too hard, loosen the outlet valve using a 5 mm Allen a little bit. 
b) If the valve loses pressure, screw on a little bit this valve using a 5 mm Allen. 

81144 Grooved stud A 

81163 Spring B 

81155 0-ring gasket C 

811 58 Plug D 
D 
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[IO • 
IMPORTANT! 

The maker will not take responsibility for damage or malfunction as a result of the Testing Pump 
being incorrectly used or, applied for a purpose for which it was not intended. 

For ordering spare parts, please refer to the Spare Parts Drawing and note the needed number. 

[JI] 
The maker guarantees to the machine owner 12 months against any manifacture defect. 
This guaranteee do not cover the parts wich are consumables. 

Note: to apply the guarantee its necesary to send the "GUARANTEE CERTIFICATP duly filled 
within one week after purchased the machine to the maker. 

5 
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Item No Code Description Quantity Reqd 

25 80072 Filter 1 

1 81141 Valve Body 1 

2 81142 Piston 1 

3 81143 Returning Knob 1 

4 81144 Stud 1 

5 81145 Bar 1 

6 81146 Joint 2 

7 81147 Pin 2 

8 81148 Pin 1 

9 81149 Valve Setting Plate 1 

10 81150 Horizontal Tank 1 

11 81151 Hose 1 

12 29949 Manometer 60 bar 1 

12 81169 Manometer 100 bar 1 

13 81153 0-Ring 1 

14 81154 0-Ring 1 

15 81155 0-Ring 1 

16 81156 Aspiration Tube 1 

17 81157 Ball 1 

18 81158 Plug 1 

19 81159 Screw 3 

20 81160 Screw 4 

30 81177 Pin 3 

22 81162 Aspiration 0-Ring 1 

23 81163 Spring Outway 1 

27 81165 Vertical Tank 1 

28 81 166 Aspiration TubeVertical 1 

29 81167 Foam Handle 1 

26 81168 Transport Spring 1 

81164 0-Rings Set 1 

81140 Valve Set 1 

81139 Hose 1 

81138 0-Ring for hose 1 

31 81178 Returning Tube 1 . 32 277326 Rubber Washer 1 B . 33 277327 MJ!CF x F•Flat fNjed BSPP Adapter 1 B 

. 34 3917 10· llose, 3000psi 1 A . Not Shown 6/27/2018 Rev B 
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CANT 
COD. N" DENOMINACION DESCRIPTION DESCRIPTION /QTY I 

QTE 

80072 25 FILTRO FILTER FllTRE , 
81141 I CUERPOVALVULA VALVEBODY CORPS OE VALVf I 

81142 i PISTON l'ISlON r1sroN 1 

81143 3 MANDO DE RETORNO RETURNING KNOB COMMANDE OE RETOUR 1 

81144 4 ESP,\RRACO VALVULA STUD COUl'ILLE 1 

DE SALIDA 

8114$ s PALANCA BAR LEVIER 1 

Kl 146 6 AKTICULACl(ll\ JOINI AR I ICULA I ION 2 

81147 7 PASADOR TIRANTE BRAlO !'IN ClAVETlE 2 

81148 8 t>ASl\llOK I IK,\ 'J n-fMBOLO !'IN CLAVETlE , 
80401 9 TAPA Al'OYO VALVULA VALVl SHTINC !'LATE SUl'l'OR I Dt VALVE 1 

80)02 IO TANQUE HORIZONTAL SlAINL~S 51 EU CUVE HORIZONTALE 1 

DE ACERO INOXIDABLE HORIZONTAL TANK ACIER INOXVDABL£ 

29949 12 MANOM{TRQ 60 BAR MANOMETER 60 BAR MANOMFTRE 60 OARS 1 

81153 IJ JUNTA TORICA 0-RINC JOINT TOKIQUl 030 X 3 1 

030 X 3 (EMBOLO) 030X l l'lSTON r1STON 

81154 14 JUNTA TORICA 0-RING JOINTTORIQUE 07,3 X 2,4 1 

07,3 X 2,4 (RE TORNO) 07,3 X 2,4 RETURNING Kl I OUK 

8115S 1S JUNTA TORICA O~INC 05,4 X 1,5 JOINT TORIQUE 05,4 X 1 ,5 I 

05,4 X 1,., (SAUD.,) OUT WAY SOK lie 

81156 16 I USO ASPIR,,CION ASrlRATION I UB~ TUB£ D' A.~PIRA TION 1 

81157 17 ~OLA ASPIRACION 014 BALL 014 BOULe 014 I 

81158 18 TA!'(>N VAi VULA SALIDA OUTLET VALVE rLUG 80UCHON Dt S~II> llf VALVE 1 

81159 1~ TORNILLO FIJO VALVULA SCR~WM8X20 VISM8X20 l 

M8X20 DIN 912 DIN 912 DIN 912 

81160 20 TORNllLO PLACA SCREW M6X15 SCREWM6X15 4 

M6 XlS OIN 7991 DIN 7991 DIN 7991 

81177 JO PASAOOR 03)(15 DIN-94 PIN 03X15 DIN-94 !'IN 0JX15 IJIN-94 3 

81162 22 JUNTA TORICA A~PIKA TION O RING JOINT IOR1Ql1E 1 

012X3 (ASPIRM:101\) 012X3 012 X l 

81163 23 MlJ£LLE VALVULA SALIDA OUTLET VAi.VE SPRING RFSSORT Of SORTI! OE VALVE 1 

81167 29 AGARlv\(lFRO (;()MA £S PUMA FOAM HANOI.E MANCHON 1 

Hl 168 26 MUtllt-<:HAVl: IA TRANSPORTE TRANSPORI SPRING TRANSPORT SPRING 1 

299SO KIT DE JU Sil AS 0-RlNGSSH IEU DE IOIN 15 1 ORIQL,t-5 1 

81140 CONJIJNTOVALVULA VAI.V£ SET ENSEMBLE DE VALVE 1 

,l917 M,._NGUER,._ HOSl TUBE (l\l\SE PL.-. TE 1 

(.,SIENTO PLANO Y CONIC<J) (HAI SEAi ANDC.()NICSEAll ETC◊NIQLIE) 

81138 Jl/NTA T0RICA rARA 0-RINC FOR >IOSE WITH IOINT TOKIQUl POUR 1 

M,\NGUElv\ (f\Sl£NTO PLANOJ FLAT ANO CONIC 5lA T Tl/BE C BA.~E PLANE) 

81178 )1 I USO.I.ii: RETORNO R£TURNING TUBE RETOIJR 1 

81189 CONJIJNTO VALVULA OUTLET VALVE SFI ENS~MBLE DE SORTIE 1 

DE SALIDA OE VAL VF 

15 
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14.4 Danfoss APP High Pressure Pump Specifications 
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o. .. , .... , 1 AFP0.6-43 / Al'P(W)S.1-10.2 .,..nps 

1. Introduction This data sheet is valOfor AW pumps both oon 
AlEXardATEXcenified.ATEXcertified pumps 
are irdi:ated by Ex in the type desgmtbn• 
examp~ AW0.6 Ex. 

The Danbs:s rang?ofAPP hgh-pressure pumps 
isdesgnedaccordirg10 E.N809for use in ro 
applQtons with b11viscosityardcouos;.oe 
11 uids s u:h as: 

,, , 
• • • • > • • 10: 

11: 

Seawater 
Brackish wa1J?r 
Was1J? vr.rt:er'°-PPW,. 

Shti.fts~ing 
PonlMgc 
91c,c,ding plug 
Rctl!inupl~ 
Pi~/d'loe 
V,J)'CFlti.tc 

~l~hplti.tc 
C)lind,c, b:11rd 
Sp,inss 
P«tpbtc 
Flu:tling \11:11\'C 
(notMltlbleon 
N>P 5.1-10.l) 
Mou::ing 
Ttlilnxk:1<r
Dniinplug 

2. Benefits Zero riskof lubra::antcontammtion: 
• 0 ii lub rQ nts are re pt3ad with the 

pumped medium wate( sotheie is oo 
contamimton risk from the purrp. 

LON maintenance costs: 
E.fficientdesignandall-stainless mel 
conrtru:tbnensuie e:o:eptbnal~ brg 
lira. When Danbs:s specfficatbns are 
met, servi:e inti-?rvalsof8,0:0houis can 
beexpecr.ed.Serva is easy, ardcan be 
carriedouton-sir.e dU? to the simple 
desgnardfew parts. 

LONenergycosts: 
• The hgh~effbintaxBI pistondesgn 

provides the bllestene,w 
co nsumpton of al"o/ comparable p urrp 
on the mar~t. 

E.asyinstalbtbn: 
The rrostcompactard lghf.estdesign 
available. 
The pump can be installedve,tGI~ 
ard OOrirontal~. 
No pulsatbnd:airrpeners neom:al)'due 
10extrerre~ bn pressure pulsaton. 

3. Applicationexamples DanfossAPP pumps are built into a brood range 
ofOO desalimton plantsa10urdthework:I: 

Container0?dsolutbns for 001>?1s, ,esorts 
ard resOm:eson islards ard in coastal 
regions 

5l 8D311 OICFN.POOl3.0ol.0ll 11.l016 

...., 6:t 
,:. ' 

Daribss APP purrpsare positiwdisplacement 
pumps withaxBI pis10ns tlm m:M? a1i)(),?d 
arrountofvr.iter ineochcycle. fbH is propor
tona I 10 the number of inputs hffl re-.olutons 
(rpni. Unli~ centrift.gal purrps, the)' produ:e 
the same flc,,yata gM?nspeed no rratr.erwhat 
the discharge piessuie. 

Be b11 sectb rol drawirg is an ex:a mple of an 
A PP pump. The sectbna I drawi rg br the s pecffic 
pumps iles a re 10 be fourd in the p urrp 
ins tru:tion. 

Po1A?reddire:t~ byelectrC ll"0101SOr 
combustonergines(withspecBI 
couplil'gl. 
All pumps e:o:eptAPP(W,. 5.1 · 102 aie 
suppliedwithan integmed1lushirg 
vat.oe thatalbmthe1lu0to1bw 
f10minlettotheoutlet, when the purrp 
is oot runnirg. 

High ieliability: 
• A II parts a~ made of h9h COHOS On 

resistant rrMe rB Is e 9. Duplex 
(E.Nl.<1462/ Ull8S31803/SAF 22CIS) ard 
Super Duple.: (E.NI .4410/Ufl.6 532750' 
SAF 2201,l stainless s~lardcarbon 
reinforced PE.EK 

Ce rtifi eel quality. 
• PumpavailableasATEXceniOOd: 

cate.:101)'2, zone 1 orcateg:,1)'3, zone 2. 
Forothercertffic.itbns, please see data 
sheets for AWS (allsuperdupleX!ard 
AWS &'4(APO. 
PositM? titlterBI ~ntfficatbn(Plt.ti 
report<l'>'<libble on request 
IS09001, 19::> 14001. 

t,bbile system for humanita1Bnard 
milita '>' o rganiz:ations 
Onboa rd systems for ships ard yachts 
OtfsOOre platforms for the oil a rd gas 
irdustry 
MunCipalard regbml~IWOrks 

3 
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Data sheet I APP 0.6-43 I APP (Wl s.1-10.2 pumps 

4 Technical data 4.1 APP 0.6-1.0 

Pump size APP0.6 APP0.8 APPl.O 

Code number APP 180B3048 180B3037 180B3049 

Code number APP ATEX" 180B3148 180B3137 18 0B3149 

Geometric cm3/ rev. 4.07 5.08 6.30 

displacement in3/rev. 0.25 0.31 0.38 

Pressure 

Max. outlet , i barg 80 80 80 
pressure 
continuous psig 1160 1160 1160 

Min. outlet 11 barg 20 20 20 

pressure psig 290 290 290 

Inlet pressure 2J barg 0.5 - 5 0.5 -5 0.5 -5 

continuous psig 7.3 - 72.5 7.3 - 72.5 7.3 - 72.5 

Max. inlet barg 10 10 10 

pressure peak psig 145 145 145 

Speed 

Min. speed 
rpm 700 700 700 

continuous 

Max. spee d 2J 
rpm 3450 3450 3450 

continuous 

Typical flow-Flow curves available in item 5 

1000rpmat 
max. pressure m3/h 0.22 0.29 0.36 

1500 rpm at 
max. pressure m3/h 0.34 0.43 0.54 

1200 rpm at 
gpm 1.18 1.52 1.90 max. pressure 

1800rpmat 
gpm 1.78 2.28 2.84 max. pressure 

Technical specifications 

Media 3l ' C 2 - 50 2 - 50 2 - 50 

te mpe rature ' F 36 - 122 36 - 122 36 - 122 

Ambient ' C 0 -50 0-50 0 -50 

temperature ' F 32 - 122 32 - 122 32 - 122 

kg 5.2 5.2 5.2 
Weight (dry) 

11.S 11 .S 11.5 

Sound pressure 
dB(A) 74 74 74 

level, LPA 1 m5l 

Footprint w ith m' 0.1 0.1 0.14 

IEC motor6l foot2 1.08 1.08 1.51 

Typical motor size 

Max. speed at 
max. pressure kW 2.2 3.0 4.0 

3000 rpm at 
max. pressure HP 3 5 5 

Torque at max. Nm 5.8 7.2 8.9 

out let pressure lbf-ft 4.2 5.3 6.6 

1> For lower and higher pressure, please contact Oanfoss 5
) A-weighted sound pressure level at 1 m from the p.1mp unit 

2) For speeds above 3000 rpm the pump must be boosted a t a pressure surfaces (reference box) acc. to EN ISO 20361 section 6.2. The noise 
of2-5 barg (29- 72.5 psig) measurements are performed acc. to EN ISO 3744:2010 on a motor-

1> Dependent on the NaCl concentration - see chapters. pump unit a t max. pressure and speed. 
4) Category 2, Zone 1 or Category 3, Zone 2. 61 Max. area covered with recommended motor con figuration 

(excl. of space to service p.1mp) 

52181331 I DKCFN.PD.013.04.02 I11.2016 
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Data sheet I APP 0.6-43 / APP (W) 5.1-10.2 pumps 

5. Flow at different rpm If the fiow required and the rotation speed (rpm) of the 
pump is know n, it is easy to se lect the pump fitting the 
application best by using the diagrams below. 

Furthe rmore, these diagrams shows that the 
flow can be changed by changing the rotatio n 
speed of t he pump. The flow/rpm ratio is 
constant, and the "required" flow ca n be 
obtained by changing the rotation speed to a 
co rresponding value. Thus, the required rpm 
can be d etermined as: 

Required rpm 
Required flow x Rated rpm 

Rated flow 

5.1 APP 0.6-1.0flow curves measured at SO barg ( 1160 psig) 

m'/h 
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o rpm 

A<:,<:, "'"' <:,<:, ,~<S' "'"' "'"' "'"' "'"' "'"' "'"' "'"' "'"' "'"' "'"' "'"' , °' ~ ~, ~ 0 ~ -v ~ ~ v ~ ~ ~ ~ 

52181331 i DKCFN.PD.013.04.02 i 11 .2016 11 



  

Page | 64  

Data sheet I APP 0.6-43 I APP (Wl s.1-10.2 pumps 

6 Flushing valve curves 

20 

All pumps except APP (W) 5.1 - 10.2 are supplied 
with an integrated flushing valve that allows the 
fluid to flow from inlet t o the outlet, when the 
pump is not running. 

6.1 APP 0.6-1.0 integrated flushing valve 

Pressure [barg] 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

" '\, I>< (c, 'b 

6.2 APP 1.5-3.5 integrated flushing valve 

Pressure [barg] 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

1, 

52181331 I DKCFN.PD.013.04.02 111.2016 
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Data sheet I APP 0.6-43 / APP (W) 5.1-10.2 pumps 

7. Motor requirements The power requirements can be determined using one of the following guiding equations: 

I/ min x barg 16.7 x m3/ h x barg 0.26 x gpm x psig 
Required power= ---- [kW] or ------ [kW] or 

1 hp 
1 gpm 
1 m 3/h 
lkW 
11/min 
1 gpm 

Cale. factor Cale. facto r Cale. factor 

0.75 kW 
3.79I/ min 
4.40 gpm 
1.34 hp 
0.26 gpm 
0.23 m3/h 

7.1 Calculation factor for APP 0.6-1 .0 7.5 Calculation factor for APP 16-22 

Name rpm Calculation Name rpm Calculation 
factor factor 

APP0.6 3450 496 APP16 1200 540 

APP0.8 3450 509 APP16 1500 533 

APP1.0 3450 512 APP17 1200 541 

APP17 1500 536 

APP19 1200 537 
7.2 Calculation factor for APP 1.5-3.5 APP19 1500 531 

Name rpm Calculation APP22 1200 540 

factor APP22 1500 535 

APP1.5 3450 519 

APP1.8 3450 524 

APP 2.2 3450 532 7.6 Calculation factor for APP 21-43 

APP2.5 3000 535 
Name rpm Calculation 

APP 3.0 3450 532 factor 

APP 3.5 3000 530 APP21 1200 543 

APP21 1500 531 

APP24 1200 547 
7.3 Calculation factor for APP (W) 5.1-10.2 

APP24 1500 537 

Name rpm Calculation APP26 1200 543 
factor APP26 1500 534 

APP(W) S.1 1800 506 APP30 1200 545 
APP(W)6.5 1800 514 APP30 1500 540 
APP(W)7.2 1800 518 APP38 1500 541 
APP(W)S.2 1800 523 APP43 1700 537 
APP(W) 10.2 1800 528 

7.4 Calculation factor for APP 11-13 

Name rpm Calcula tion 
factor 

APP11 1200 513 

APP11 1500 502 

APP13 1200 516 

APP13 1500 505 

52181331 I DKCFN.PD.013.04.02 111 .2016 23 
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Data shc,at I APP 0.6·43 / APP (W) 5,1-10,2 pumps 

8. Temperature and 
corrosion 

9. Installation 

24 

3.1 Temperature 

Fluid temperature: 
Min. +2°C to max. +50°C 
(Min. +356°F to max. +122°F) 

Ambient temperature: 
Min. +2°C to max. +50°C 
(Min. +356°F to max. +122°F) 

In case of lower operating temperatures, please 
contact Danfoss High Pressure Pumps.operation 

70 

€{) 

50 

40 

30 

20 

• 

' ' 
' ' .. 

I DuplEZX 

0 

' 

stop i~ order to minimize the risk of crevice 
corros1on. 
The dlart below illustrates the corrosive 
resistance of differenttypes of stainless steel 
related to NaCl concentration and temperature. 
The APP water pump is made of Duplex and 
Super Duplex. 
If the water pump is operated above the Duplex 
line, always flush water pump with fresh water at 
ope~tion stop in order to minimize the risk of 
crevice corros1on. 

NaCl vs. temperature 

Super DuplEZX 

\ 
\ 
\ ' ' ' 100 

1€/J 

1000 

1€/JO 

10000 

1€/JOO 

100000 ~~m 

1€/JOOO ~~ 

See eiemple below on how to mountthepump 
and connect it to an electric motor or combus
tion engine (special ooupling), 

A: Pump 
B: Bell housing 

If alternative mounting is required. please 
contact your Da nf oss sales representative for 
further information. 

Note:Do not acid any axial or radial loads to the 
pumpshaft. 

1 
C: Flexible coupling 
D: Motorshaft 
E: Motor ,!} ===== -~ 

. 

C 
'=/7 ~ , 
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Data sheet I APP 0.6-43 / APP (WI 5.1-10.2 pumps 

9.1 Filtration 
Proper filtration is crucial for the performance. 
maintenance and warranty of your pump. 

Protect your pump, and the application in which 
it is installed, and by always ensuring that all 
fi ltration specifications are met, and by always 
changing filter cartridges according to schedule. 

Since water has very low vicosity, Danfoss APP 
pumps have been designed with very narrow 
clearances in order to control internal leakage 
rates and improve component performance. 

To minimize wear on the pump, it is therefore 
essential to filter inlet water properly. 

The main filter must have a filtration efficiency 
of99.98% at 10 µm. We strongly recommend 
that you always use precision depth filter 
cartridges rated 10µm abs. 8

10
.e5000. 

Please note that we do not recommend bag 
filters or string-wound filter cartridges, which 
typically have only 50% filtration efficiency. This 
means that out of the 100,000 particles that 
enter such filters, 50,000 particles pass right 
through; compare this to precision depth filters 
that are 99.98% effic ient, and only allow 20 of the 
same 100,000 particles to pass through. 

For more information on the importance of 
proper filtration, including explanation of 
fi ltration principles, definitions and guidance on 
how to select the right filter for your pump, 
please consult our Fi ltration information and 
specifications (Danfoss document number 
52181009). 

Noise 
Since the pump unit is typical mounted on a 
frame or bell housing the overal l noise level can 
only bed etermi ned for a complete system. To 
minimize vibrations and noise throughout the 
system, it is therefore very important to mount 
the pump unit correctly on a frame with 
anti-vibration-dampeners, and to use flexible 
hoses rather than metal pipes where possible. 

The noise level is influenced by: 
Pump speed: 
High rpm generates more fluid/structure 
borne pulsations/ vibrations than low rpm, 
because of higher frequency. 
Discharge pressure: 
High pressure generates more noise than 
low pressure. 
Pump mounting: 
Rigid mounting generates more noise than 
flexible mounting, because of structure
borne vibrations. Be sure to use dampers 
when mounting. 
Connections to pump: 
Pipes connected directly to t he pump make 
more noise than flexible hoses, because of 
structure-borne v ibrations. 

52181331 I DKCFN.PD.013.04.02 I 11 .2016 

Variable frequency drives (VFD): 
Motors regulated by VFDs can produce 
more noise if the VFD does not have the 
right settings. 

9.2 RO system with direct supply: 
Inlet line: 

a) Dimension the inlet line to obtain 
m inimum pressure loss (large flow, 
minimum pipe length, minimum number 
of bends/connections, and fittings w ith low 
or no pressure losses). If relevant, please 
consult "Parallel coupled pumps and 
iSaves" (180R93549 

Inlet filter: 
b) Install an inlet filter (1) in front of the APP 

pump (2). Please consult section 9.1, 
" Filt ration" for guidance on how to select 
the right filter. Thoroughly clean pipes and 
flush system prior to start-up. 

Low pressure relief valve: 
c) Install a low pressure relief valve (9) in order 

t o avoid system or pump damage in case 
the pump stops momentarily or is spinning 
backwards. 

Monitoring pressure switch: 
d) Insta ll a monitoring pressure switch (3) 

between the fi lter (1) and the pump inlet. 
Set the minimum inlet pressure accord ing 
t o specifications described in item 4 a bout 
technica l data. If the inlet pressure is lower 
than the minimum pressure set, the 
monitoring pressure switch must prevent 
the pump from starting or from running. 

Hoses: 
e) Use flex ib le hoses (4) to minimize 

v ibrations and noise. Please consult the 
Danfoss Hoses and hose fittings data 
sheet (52180909) for guidance. 

Inlet pressure: 
f ) In order to eliminate the risk of cavitation 

and other pump damage, pump inlet 
pressure must always be maintained 
according t o specifications described in 
item 4 about technical data. 

Flushing valve: 
g) For easy system filling and flushing, an 

integrated flushing valve (6) is in 
the APP pump (except APP ry,J) 5.1-10.2). 

Non-return valve: 
h) A non-return valve (7) in outlet can be 

installed in order to avoid backspin of the 
pump. The volume of water in the 
membrane vessel works as an accumulator 
and w ill send flow backwards in case of the 
pump stops momentarily. 

25 
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Data shc,Qt I APP 0.6·43 / APP (W) 5,M 0.2 pumps 

26 

High pressure safety or relief valve: 
Asthe Danfoss APP pump begins to create 
pressure and flow immediately after 
start-up and regardless of any counter 
pressure, a saf ey or pressure relief valve (8) 
should be installed after the non-return 
valve to prevent system damage and to 
avoid high pressure peaks, 

Note: If a non-return valve is mounted in the inlet 
line, a low-pressure relief va Ive is also required 
between the non-return valve and 
pump as protection against high-pressure peaks. 

Preferred design- see section 9.2 

52181331 I Dl«:FN.PD0130402 I 112D16 
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Data sheet I APP 0.6-43 / APP (W) 5.1-10.2 pumps 

10. Dimensions and 
connections 

6,5 [256] 

g 
+ I 

rn .,,. 
N 

c2, 

N 
0 
ci 

N 

"' ~ 

10.1 APP 0.6-1.0 

166, 6 [6.559] 

35,7 [1.405] 

23,9 [ 94i] 

Inlet 

8 [ 315] 

□~ 
23,9 [94i] 

Dimensions without tolerances acc. To ISO 2768- 1 designat ion C. 

~ 
L....:J 

a:, 

°'-

5 [ 197] 
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A-A 

17,9 [705] 

De scrip lion 
Parallel key 
Din 6885 
Inlet 

Outlet 

0 10,7 [42i] 

~ 
0 
0 
0 

I 

I 28 [1.102] 

!--A 

( 
I 

APP 0.6 - 1.0 

5 x 5 x 20 mm 
0.2 x 0.2 x 0.79 inch 
G 1/ 2"; depth 13 mm 
G 1/ 2"; depth 13 mm 

) -

27 
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Data sheet IAPP 0,6·43/ APP (W)S,M0.2 pumps 

11. Dimensions with motor 11,1 APP 0,6·l,5 
unit 

The examples of assemblies with motor are only 
for IE C motors and couplings. Please make sure 
to check required motor power and dimensions 
when selecting size of pump and motor. For ad
vice and calculation tool, please contact Danfoss. 

"' 

Pump 
Amm Bmm Cmm Dmm Emm 
(in:h) (inch) (inch) (inch) (inch) 

APP06 
200 245 90 140 100 

(7.87) (9,64) (3.54) (5.51) (3,94) 

APP0.8 
200 245 90 140 125 

(7.87) (9.64) (3.54) (5.51) (4,92) 

APP1.0 250 200 100 100 140 
(9.84) (10.23) (3,94) (6.30) (5.51) 

APP1.S 250 200 100 100 140 
(9,84) (10.23) (3,94) (6.30) (5.51) 

APP1.8 250 290 112 190 140 
(9,84) (11.42) (4.41) (7.48) (5.51) 

APP2.2 
300 338 132 216 140 

(11.81) (13.31) (5.20) (8.50) (5.51) 

APP2.S 
300 338 132 216 178 

(11.81) (13.31) (5.20) (8.50) (7.01) 

APP3.0 
350 422 160 254 210 

(13.78) (1740) (6.30) (10.0) (8.27) 

APP 3.5 
350 422 160 254 210 

(13.78) (17.40 (6.30) (10.0) (8.27) 

52181331 I DKCFN.PD0130402 I 11,D16 

G H 

Fmm Gmm Hmm IEC Electric motor 
(inch) (inch) (inch) 

265 100 131 1.5 kW, IEC 90S-2 
(1043) (3.94) (5.16) 

290 100 131 
2.2 kW, IEC 90L-2 

(11.42) (3,94) (5.16) 

325 120 131 3.0 kW, IEC 100L-2 
~2.80) (4.72) (5.16) 

325 120 166 3.0 kW, IEC 100L-2 
~2.80) (4.72) (6.54) 

340 120 166 4.0 kW, IEC 112M-2 
(13.39) (4,72) (6.54) 

403 144 166 s.s kW, IEC 132$1-2 
(15.87) (5,67) (6.54) 

403 144 166 75 kW, IEC 132$2-2 
(15.87) (5,67) (6.54) 

sos 188 166 11 kW, IEC 100M1-2 
(19.88) (740) (6.54) 

sos 188 166 11 kW, IEC 100M1-2 
(19.88) (740) (6.54) 

33 
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14.5 Toray TM710D RO Membrane Specification 
 

 

 
 

1 TORAY1 

Innovation by Chemistry 

Standard BWRO 
TM 7 

Type Diameter Membrane Area Salt Rejection Product Flow Rate Feed Spacer 

Inch ft2(m2) % gpd(m3 / d) Thickness 

mil 

TM710 4" 87(8) 99.7 2,400(9.1) 31 

TM720-370 8" 370(34) 99.7 9,500(36.0) 31 

TM720-400 8" 400(37) 99.7 10,200(38.6) 31 

TM720-440 8" 440(41) 99.7 11,300(42.6) 28 

1. Membrane Type Cross Linked Fully Aromatic Polyamide Composite 

2. Test Conditions 

Feed Water Pressure 225 psi(1.55MPa) 

Feed Water Temperature 77' F(25°C) 

Feed Water Concentration 2,000 mg/I Nacl 

Recovery Rate 15% 

Feed Water pH 7 

3. Minimum Salt Rejection 99.0% 

4. Minimum Product Flow Rate 
2,000gpd(7.6m3/d)(TM710) 

7,500gpd(28.4m3/d)(TM720-370) 

8,200gpd(31.0m3/d)(TM720-400) 

9,000gpd(34.1 m3/d)(TM720-440) 

Dimensions 

All dimensions shown in Inches (millimeter). ► Feed Water 

TM720-370 ► 
TM720-400 ► 
TM720-440 

Flow direction • 

Flow direction 

( 
\ 

) 
40(1 ,016) 

► Concentrated Brine 

~~i 
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I Operating Limits 

Maximum Operating Pressure -------------
Maximum Feed Water Temperature 
Maximum Feed Water SDl1s --------------
Feed Water Chlorine Concentration ___________ _ 

Feed Water pH Range, Continuous Operation-------
Feed Water pH Range, Chemical Cleaning --------
Maximum Pressure Drop per Element ----------
Maximum Pressure Drop per Vessel ------------

I Operating Information 

600psi (4.1 MPa) 
113° F (45°C) 
5 
Not Detectable 
2-11 
1-12 
15 psi (0.10 MPa) 
50 psi (0.34 MPa) 

1. For the recommended design range, please consult the latest Toray technical bulletin, design guide 
lines, computer design program, and/ or call an application specialist If the operating limits given in this 
Product Information Bulletin are not strictly followed, the Limited Warranty will be null and void. 

2. All elements are wet tested, treated with a 1 % by weight percent sodium bisulfile storage solution, and 
then vacuum packed in oxygen barrier bags, or treated with tested feed water solution, and then 
vacuum packed in oxygen barrier bags with deoxidant inside. To prevent biological growth during short 
term storage, shipment, or system shutdown, it is recommended that Toray elements be immersed in a 
protective solution containing 500 - 1,000 ppm of sodium bisulfite (food grade) dissolved in permeate. 

3. The presence of free chlorine and other oxidizing agents under certain conditions, such as heavy 
metals which acts as oxidation catalyst in the feed water will cause unexpected oxidation of the 
membrane. It is strongly recommended to remove these oxidizing agents contained in feed water 
before operating RO system. 

4. Permeate from the first hour of operation shall be discarded. 

5. The customer is fully responsible for the effects of chemicals that are incompatible with the elements. 
Their use will void the element Limited Warranty. 

Notice 

1. Toray accepts no responsibility for results obtained by the application of this information or the safety or 
suitability ofToray's products, either alone or in combination with other products. Users are advised to 
make their own tests to determine the safety and suitability of each product combination for their own 
purposes. 

2. All data may change without prior notice, due to technical modifications or production changes. 

A sia and Oceania: ! Americas: I Europe, Middle East and A frica: 
Toray Industries, Inc. ! Toray Membrane USA, Inc. I Toray Membrane Europe AG 
RO Membrane Products Department · Sales Office 

1-1 , Nihonbashi muromachi 2-chome 13435 Danielson St, 
Chuo-ku, Tokyo 103-8666, Japan Poway, CA 92064, USA 
Tel: +81 3 3245 4540 Tel: +1 858 218 2390 
Fax: +81 3 3245 4913 , Fax: +1 858 486 3063 
http://www.toraywater.com j 

Grabenackerstrasse 8 
CH-4142 MUnchenstein 1, Switzerland 
Tel : +41 6141587 10 
Fax: +41 61 41 5 87 20 

, CHINA: I Toray BlueStar Membrane Co., Ltd. 

No.5 Anxiang Street, Area B, 
Beijing Tianzhu Airport Economic Development Zone, 
Beijing , 101318 P.R.C. 
Tel: +86 10 80490552 
Fax: +86 10 8048521 7 

JUL 2014 
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14.6 Hanna Instruments BL983313-1 EC Indicator Specification 
 

 

Instruction Manual 

BL 983313-0 
BL 983313-1 

Panel-Mounted 
EC Indicators & 

Controllers 

~Black 
L....::11 Stone 

WARRANTY 

These instruments me worrnnted for two years against defem. in work
manship and materials when u~ for their intended purpose and 
maintained according to instwctions. Probes ore mnonted fo, six months. 
This wcmanty is limited to repair or replacement free of charge. 
Damages due to accident, misuse, tampering or lock of p,esuibed main
tenance are not cove,ed. If service is required, contact the deole, from 
whom you purchased the instrument If under warranty, report the model 
number, dote of purchose, serial number and the natme of the failuie. If 
the repoir is not cove,ed by the worranty, you 'MIi be notified of the 
chorges incurred. If the instrnment is to be returned to Hanno Instruments, 
first obtain o Retumed Gooch Authorization Numbe, from the Customer 
Se,vice deportment ond then send it with shipment cosh p1epoid. When 
shipping any instrumel'lt, make sure his properly pockoged for complete 
protection. 

ller:Oflltlc!lllaliotis rm lk1m 
&dore ll'il~ lhr::.e pr(OJ(ls, mri.e sore tOOt lf'le, me ootH,lf suto~ for the Cfl',ironmenl 
In 11-hlch they Ole used. OpeHflOl'I of these lftSflUr1:l';if5 1ft ~emij oreos ( (IIJaj (OIM 
URU{(~toblc in!erlci(.'fl(C'.) lo ra~o a..J IV t'qiJl,l'IICil1. M~ 'IJli~iO!I in1101.bwd by lhc M 
to the wp~ied equipment ma'/ degrade the in5.trument'~ F.MC performam . To m'Oid 
(liei::lr~I shod<, do 11(11 1.15€ tlrese 1nsrrumool'; 'l'l'hen '"31tl)'Jes iJ rhe moosttement siJrtO(e 
,::neu.J 24 Vix c.- 6(1 \'de lo uldd 00100~ or b~rrl':i, do mi ~ kum 1J Tf llKmU!Cf!<!l1 in 
llll(IO'lriJIO::tl\'Ui'>. 

Dear Customer, 
Thank you for choos·mg o Hanno product. 
This manual will provide you with the necessary information 
far the correct operation of the meter. Please read it careful ly 
before u~ng the instrument. 
If you need additional technical information, do not hesitate 
to e-mail us ot techserv@hannacon.com. 
These instruments ore in compliance with the C ( directives. 

PRELIMINARY EXAMINATION 

Remove the instrument from the packing material ond 
examine it carefully. If any damage has 0<curred during 
shipment, immediately notify your Dealer or the nearest 
Hann□ Customer Service Center. 
Each meter is supplied with: 
• Moonting brackets 
• Instruction manual 
Note: Conserve all packing material until the instrument 

hos been observed to function correctly. Any defective 
item must be returned in its original packing. 

GENERAL DESCRIPTION 

BL983313-0 and BL983313-1 are conductivity indicators 
and controllers with o relay output designed for simplicity of 
use in a wide range of app lications. 
Connections and wiring to probe, power supply and contacts 
are made vi□ the terminal blocks on the rear panel. 
The probe is easy to clean and requires little maintenance. 
Other features include: automatic temperature compensation 
of readings, single point calibration, overtime control system, 
multi-coloor LED fO! indicating if the meter is in measure
ment/dosing/alarm condition, possibility to set (Off-Auto-On 
switch) dosing action mode. 
Two models ore available: 
• BL 983313-0 powered at 12 Vdc 
• BL 983313-1 powered at ll5 or 230 Voe 

SPECIFICATIONS 

Range Oto 1999 µS/cm 
Resolution I µS/cm 
Accuracy (@ 20°C/68°f) ± 2% f.s. 
Typical EMC Deviation ±2% f.s. 
Probe HI 7634-00 E(IIDS probe (oot included) 
Temp.Compensation Automatic from S to SO"( (41 to I 22°f); 

B-2%1"( 
Calibration Manual, throL<Jh CAL trimmer 
Dosing Contact lloximum 2A (fuse protecied), 250 Voe, 30 Vdc 

Contact close when measure > setpoint 

Setpoint Adjustuble, from Oto 1999 µS/,m 
Ovenime Adjustuble, ly~rnlly from 5 to approx. 30 minutes 
Power Consumption IO VA 
Installation Category 
Power supplf 
BL983313-0 
BL983313-1 
Dimensions 

Ext.rool (fuse protected) 
12 Vdc 

115/230 VA(; 50/60Hz 
83 x 53 , 99 mm (3.3x2.lx3.9") 

ASSEMBLING VIEW 

Mountin 
bracket 

I 

CE DECLARATION OF CONFORMITY 

CE: 
DBCLAilAT.ION OFC0NF0Jt,VITY 

Hux IDnrummi, Italia Srl 
nll• ~l:ollld:iffl'ie. UIA 
3$010 P.oa.<hi di vw..&mo. - PO 
l"lALY 

!MffwiU....,tifyblhEC ll>dTOS - ollo,,; 

BLIISS1S, BLNSS1S, BLIU311, BLNS311, BLNSS11, BLIUS20, 
BLIU321, BL.183322, BLN3U4, BLH-1327, BL98S321 

i..v. 1,- .. ,ud ...t 1l>uad 1n1oe mcmor1;....,. ..;11, DIC Di1ecC.V. IMJMIRCCld 
LowVol:>ltiDWCIR't7l/ll/EEC_.,.,Ol'dlll&ll>tl>el'bllowirlt;1ppll<:l.bl• ~ : 

r.o1soon..1: F.'l-.c-\!'Qfn"ll"~c.-p.,_;i,rn1y.~1........,.;1y~ :~:1s~~~--
'C'lif!l)Oll -l : ~.ortw;:~lity-o-kF.,,,;•ll(ll>SIMdaid 

ESS!OUb.1lned,O....B 

n,1110-1, ~ .. 'l"u-ft>r,?""lril:allf<!Uil""omc'°'"
owwolllOd~-

HI 7634-00 

HI 70031P 

HI 7031M 

HI 7031L 

HI 7061M 

HI 7061L 

HI 710005 

HI 710006 

HI 710012 

HI 710013 

HI 710014 

HI 731326 

HI 740146 

A.Man!~~~ 

Oabch&l1cr 
Hmnl.lft..........,_llll.J'.l 

ACCESSORIES 

[(/1D5 probe 

1413 µS/cm calibration solution, 20 ml 
sachet (25 pcs) 

1413 µS/cm colibratioo solution, 230 ml 

1413 µSiem coli bratioo solution, 500 ml 

Probe cleaning solution, 230 ml bottle 

Probe cleaning solution, 500 ml bottle 

12 Vdc power adapter, US plug 

12 Vdc power adopter, European plug 

12 Vdc power adapter, Australian plug 

12 Vdc power adapter, South African plug 

12 Vdc power adapter, UK plug 

Ca libration S<rewdriver (20 pcs) 

Mounting brackets 
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FUNCTIONAL DESCRIPTION 

Front panel 

BL 983313 EC CONTROLLER 

1. liq uid Crystal Dsploy 

2. Switch for selecting dosi!JJ made: 
• OFF = dosing disabled 
• Auto = outomotic dosage, depending on setpointvolue 
• ON = dosi!JJ always oct,1e 

l "MEAS" key to set the instrument to measurement mode 

4. "S ET" key to display and setthe setpoint value 

5. "S ET" trimmer to adjust the setpoint value 

6. "CAL" trimmer 

7. 3-colour LED indicator: 
• Green = meter in measurement mcxle 
• Orange/Yellow = dosing in progress 
• Red, blinking = ind icates on alarm cond ition 

Rear panel 

. .... ·-· =or ..... ·- - ""' . .. 
BLll33D-1 

C( r1:,t 
,~ 

l. Connections for EC probe 

2. Power supply termina l: 
• for BL983313-0 model 12 Vdcodopter 
• for BL983313-1 model 11 5 Voe or 230 Voe option 

l Thiscontoctoctsoso swrrchfordriving the dosing system (e.g. 
dosing pump) 

4. Not used contact 

5. Jumper for enabling (jumper in) or disabling (jumper 
removed) the overtime control 

6. Trimmerforovertime setting (typicol~lrom 5to30 minutes) 

All external cob~s connected to the rear panel 
should end with cob~ lugs. 

A circuit breaker (rated 6A max.) must be 
connected in close proximity to the equip
ment, and in a position easy to reach by the 
operator, for d~connection of the instrument 
and of all the devices connected to the relays. 

OPERATIONS 

REAR PANEL CONNECTIONS 
Terminals #1: Probe 
• Connect the HI 7634-00 probe by following the wires 

colour indications. 
Terminals #2: Power Supply 
• Model BL983313-0: connect the 2 wires of a 12 Vdc 

power adopter to the termirKJ ls + 12 Vdc and GtlD. 
• Model BL983313-1: connect o 3-wire power coble to the 

terminok while poyi!JJ attention to the conect earth (PE), 
line (L) ond neutral (Ill for 115 V or N2 for 230 V) contacts. 

Terminals #3: Dosing Contact 
• This contact drives the dosing system, according~ to the 

selected setpoint 
Note: The setpoint hos o typical hysteresis va lue comparable 

to the meter accuracy. 
Terminals #4: Not Used Contact 
Overtime system: jumper (# 5) and trimmer (#6) 
• This system allows the user to set a maximum dosing 

period, by adjusting the rear trimmer from 5 (min) to 
approx 30 (mox) minutes. 

• When the set time is exceeded, ony dosing action stops, 
the LED indicotor on the front panel will blink Red ond the 
LCD will show the '11MEOUT" warning message. To exit 
the overtime cond ition, set the OFF/Autq/ON switch to 
"OFF" position, and then to "Auto" ogoin. 

• for disabling the overtime feature, simp~ remove the 
jumper on the rear panel. 

Note: The overtime system works on~ ii the Off/Autq/ON 
switch is in "Auto" posilKm 

OPERATING THE METER 
Before proceedi!JJ make sure that: 
• the meter hos been co libroted; 
• the setpoint value hos been properly ad justed; 
• all rear panel wiring ond selections ore correct; 
• the Autq/Off/ON switch is in the desired position. 
Insta ll or immerse the probe in the solution to be monitored, 
then press the "MEAS" key (ii necesso,y) 
The LCD will show the EC v.JS/cm) value. The LED ind icotor 
will light up Green when the meter is in measurement made 
and dosing is not active, while will light up Orange/Yellow for 
signolilYJ that o dosing oction is in progress 

CALIBRATION 
To colibrote the meter, proceed as follows: 
• ensme the meter is in meosuiement mode; 
• imme~e the probe in HI 7031 co librotion solution (1413 

µS/cm); 
• shake br~lly and wait for reading to stabil ize; 
• odjustthe "CAL" trimmer to read "1413 µS" on the LCD. 

SETPOINT 
Press the "SET" key the display will show the defouh or 
previous~ adjusted volue, together wrrh the "S ET" indication . 
Using o sma ll screwdrr;er adjust the "SET" trimmer until the 
desired setpoint value is displayed . 
Alter l minute the meter outomoticol~ returns to the normal 
mode; or press the "MEAS" key. 

PROBE MAINTENANCE 
To improve the probe perlormonce ond prolong its life, rr is 
recommended to clean it regulorfr 
• Immerse the tip of the probe in HI 7061 Cleaning 

Solution rrt least for one hour. 
• If a more thorough deaning s req uired, brush the metol 

pins with very fine sondpoper. 
• Alter cleaning, rinse the probe with top water ond 

recolibrote the meter. 
• When not in use, clean the probe before storing it. 
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