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SECTION 1 

PHOENIX-M SPECIFICATIONS 

 

 

MAX FLOW RATE:        1 GPM  

          

MAX OPERATING VISCOSITY      15 cSt to 1000 cSt 

FLUID/OIL COMPATIBILITY      MINERAL BASED, PAO AND POLYOLESTER  

         (Phosphate Ester Membrane Optional)  

MAX RECOMMENDED OPERATING PRESSURE   30 PSIG 

MAXIMUM MODULE PRESSURE     100 PSIG 

MIN/MAX OPERATING AMBIENT TEMP    0 – 50 C 

MIN/MAX STORAGE TEMP      - 20 – 60 C  

MIN/MAX OPERATING FLUID TEMP     - 15C – 90 C  

EMPTY WEIGHT       35- LBS NO AQUATREX 

         55- LBS WITH AQUATREX 

INLET/OUTLET CONNECTIONS     ½” Male JIC 

DIMENSIONS        14 ½ L X 13 7/8” W X 24 ½” H 

VOLTAGE        110 V or 220 V 

MAX AMPERAGE DRAW      5 AMPS  
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SECTION 2:  

PHoenix (Mini) Portable Lube and Hydraulics Oil Purifier 

(Description and Operation) 

The Phoenix –M oil purifier’s is a small, compact simple and portable 110V oil purifier. Some of the typical 

applications for the Phoenix-M are water removal from oil in Gear Boxes and also small Hydraulic reservoirs and 

other lube oil systems. The Phoenix has the capability to remove free, emulsified and dissolved water from lube 

and hydraulic systems of between 5 and 150 gallons. The Phoenix-M is not supplied with its own fluid pump but 

is designed to work in conjunction with a gear box online filter pump skid or also downstream of a portable filter 

cart which can provide oil pressure and flow through the unit.  This purifier can be purchased with a fluid pump 

as a portable cart under the part number PHoenix-C.  

The PHoenix utilizes a cutting edge hollow fiber membrane bundle to remove water from oil. Moisture is pulled 

out of the oil by a vacuum as wet oil passes across the outside of the membrane. A vacuum created by a supplied 

vacuum pump pulls moisture through the membrane where it is expelled as vapor from the vacuum pumps 

exhaust port.  The membrane is olyophobic and so mostly only water can pass through. Water levels as low as 

25 ppm are achievable depending on oil sump size and water ingression levels. This cutting edge water removal 

membrane has no limit to the quantity of water it can remove and requires minimal maintenance and operator 

attention. It should provide years of worry and trouble free operation before replacement.   

IMPORTANT NOTE: The membrane bundle is not serviceable in the field and should be returned to point of 

purchase for replacement when its useful life is complete. Never try to disassemble the membrane housing 

in the field or damage to the bundle may occur.  

See figure 1 below for further description. 
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Figure 1: 

(SECTION 2: Description and Operation - Continued)  

 
Figure 2: 

Wet oil passes into the PHoenix-M through (Item 1) a particulate filter housing. This filter housing has filter 

plugged indicator installed which moves a white indicator from green to red when filter life has been reached.  

 IMPORTANT NOTE: You should never run oil through the Phoenix purifier without an MSC approved filter 

installed or upstream of the PHoenix.  Failure to do so can cause permanent damage to the water removal 

membrane bundle which may then require premature replacement.  

Oil then passes into (item 3) the water removal membrane filter housing. A 20 psid spring loaded check valve 

(Item 2) is piped in parallel with the water removal membrane housing. This provides pressure relief across the 

membrane bundle in the event of excess flow or oil viscosity. The membrane housing should not be subjected 

to pressures in excess of 20 psig total pressure however (Item 2) the relief limits the total pressure drop possible 

across the membrane bundle to about 10 – 15 psid. 

This total pressure may be read from the (item 4) 0-100 psig liquid filled pressure gauge installed on the front 

of the membrane housing. After oil enters the housing it is forced across the water removal membrane and then 

exits the housing. Water is removed from the oil as it passes across the membrane. If the spring loaded bypass 

(item 2) is open, then the flow from the membrane housing will recombine with the partial non dewatered relief 

flow passing through the check valve. Both combined flows exit the purifier and return to the oil reservoir. See 

figures 3 and 4 on the next page for further information. 
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(SECTION 2: Description and Operation - Continued)  
A vacuum is generated by the (item 9) vacuum pump which pulls sweep air through (item’s 6) the (vent filter, 

vacuum control valve and leak prevention check valve) and then through the center of the membrane hollow 

fiber. (Item 8) An air eliminator is installed between the membrane housing and vacuum pump in order to 

prevent any oil leakage to the vacuum side in the event that the membrane is compromised. (Item 8) and the 

check valve installed in (Item’s 6) allow the Phoenix-M to automatically seal itself completely off in the unlikely 

event of a membrane break or rupture. See figures 3 and 5 below showing sweep air flow for further 

information. 

The total vacuum generated by (Item 9) vacuum pump is controlled by manually throttling down on the control 

valve located on item’s 6 and value is monitored on the vacuum gauge (item 5). Vacuum is typically set between 

20” and 23” of mercury. There is a site glass and brass petcock drain valve located on the membrane housing to 

see and drain any potential liquid condensation from the line.  

OPTIONAL AQUATREX WATER MONITORING SYSTEM 

An optional water sensor (item 7) which reads the relative humidity of the incoming oil up to 100% saturation 

may be supplied with the membrane housing. This in addition with the optional Aquatrex PLC (item 10) allows 

operators to view the relative humidity of their oil in % saturation in real time. The optional AQUATREX system 

also allows operators to set low and high water set points which can control the vacuum pump run time based 

on necessity. A resettable vacuum pump run time meter and a cycle count meter in the Aquatrex PLC program 

allows operators to track water ingression rates into their equipment. This option makes the Phoenix-M not 

only an oil purifier but also a piece of diagnostic equipment for water ingression rates.  

 

 

 
Figure 3 Figure 4 Figure 5 
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SECTION 3:  

PHoenix-M COMPONENT LIST AND DESCRIPTION

 

 

Item Description 

  

1 Optional Aquatrex Control Panel 

2 Vacuum Vent Filter 

3 Vacuum Control Valve 

4 Water Removal Membrane Housing 

5 Optional Removable Magnetic Rails 

6 0-100 PSIG Inlet Gauge 

7 0-30 Vacuum Gauge 

8 Optional Aquatrex On Off Switch  

9 Vacuum Line Leak Preventer 

10 Gast Model SAA-V108-NQ Dual Stage Vacuum Pump 

11 Oil Sample Valve 

12 Particulate Filter Plugged Indicator 

13 7 Micron Beta 2000 Spin On Particulate Filter 

14 Optional Water Sensor Only Included with Aquatrex Option 

15 Phoenix Mini Inlet ½” JIC 

16 Phoenix Mini Outlet 1/2”  JIC 

17 Optional Condensate Drip Leg. Turn off Unit to Open 

Figure 6 Figure 7 
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Section 4:  

UNIT 4 STEP INSTALLATION AND STARTUP 

Step1.  Connect the phoenix min to a partial side stream as the example shows. Inlet should be off of a 

pressure port somewhere downstream of a main lube oil pump and return should be to 0 pressure of 

the reservoir. A good place to return the phoenix is off of a T just downstream of the inlet reservoir 

breather. Contact your local phoenix representative for help if necessary.  

 

 

Step2.  Use a flow control orifice see item 4 in picture above or a restrictor valve on the inlet to the phoenix 

to limit flow to less than 1gpm. Contact your local phoenix representative for help if necessary.  
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UNIT 4 STEP INSTALLATION AND STARTUP (Continued) 

 

Step 3.  Generate oil flow through phoenix. Check pressure gauge on membrane housing to insure pressure 

does not exceed 30 psig. If it does restrict oil flow more till pressure is less than 20 psig.  

 

 

 

 

Step 4.  Plug Phoenix into 110-volt supply line and initiate power by throwing rocker switch on power cord or 

power switch on optional Aquatrex Control Panel). Adjust vacuum level using vacuum control valve 

and adjust vacuum gauge to between 25 and 27” of mercury. Do not close control valve all the way – 

some sweep air is needed to pull moisture out of the oil.  
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SECTION 5: 

PHoenix-M PREVENTATIVE MAINTENANCE AND RECOMMENDED 

SPARE PARTS   

IMPORTANT NOTE: There is very little preventative maintenance required for the PHoenix. The amount 

required is limited to the vacuum pump, and replacement of the USRT particulate filter and the inlet breather 

filter. There is no maintenance required on the water removal membrane which is not field serviceable.  

 

RECOMMENDED SPARE PARTS LIST 

PART NUMBER DESCRIPTION REPLACEMENT INTERVAL  
PHX-C4KIT  

 
PHOENIX SUPPLIED WITH 

DUAL STAGE VACUUM 
PUMP MODEL SAA-V109-

NQ ONLY 
 

 
PM KIT INCLUDES TWO SEAL KIT AND ONE BREATHER 
FILTER. SEE SECTION 9 DATA SHEETS FOR PM REBUILD 

INSTRUCTIONS 

12-24 Months of operation 

MSCDBB8665 7 MICRON PARTICULATE FILTER REPLACEMENT 
 

Replace every 6 months or 
earlier if needed.  Check 

filter plugged indicator page 
5 item 11 regularly.  
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SECTION 6:  

OPTIONAL AQUATREX SYSTEM PLC TOUCHSCREEN OPERATION 

 

Description: 

The optional Aquatrex touchscreen and water sensor provide several unique tools to understand and track the 

water ingression levels in a lube or hydraulic system. The PHoenix-M’s touchscreen provides the ability to read 

water contamination in real time in percent saturation (up to 100%).  In addition, the Aquatrex allows high and 

low water set points to be manually programed into the PLC allowing it to automatically turn on or off the water 

removing vacuum pump depending on the amount of water in the oil. There is also a resettable vacuum pump 

run time meter and a cycle counter to track how long and how often the vacuum pump needs to run to remove 

any water present in the oil. This feature allows operators to track the performance of the PHoenix-M over time 

and monitor the amount of ingression into a system.  
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(SECTION 6: PLC Touchscreen Operation - Continued)  
READING WATER LEVELS 

 

 

 

 

 

1. ACCESS THE WATER SENSOR SCREEN BY PUSHING 

THE MAIN MENU 

2. THE % SATURATION OF WATER IN THE OIL IS 

DIPLAYED IN REAL TIME IN THE WATER SENSOR 

MENU.  

3. IF THE % SATURATION VALUE IS BETWEEN THE 

HIGH AND LOW SET POINTS YOU CAN START THE 

VACUUM PUMP CYCLE BY MANUALY PUSHING 

THE CYCLE START BUTTON  

4. YOU CAN ALSO MANUALY STOP THE VACUUM 

PUMP BY HITTING THE CYCLE STOP BUTTON. THE 

VACUUM PUMP WILL STAY OFF UNITL THE % 

SATURATION INCREASES ABOVE THE HIGH 

WATER SET POINT IN SET POINT MENU 

PAGE 10 OF 13 



(SECTION 6: PLC Touchscreen Operation - Continued)  

HIGH AND LOW WATER SET POINTS 

 

 

 

 

 

 

 

 

 

 

 

 

1. ACCESS THE WATER LEVEL SET POINTS FROM 

THE MAIN MENU BUTTON 

2. YOU MAY SET EITHER THE HIGH OR LOW SET 

POINTS BY PRESSING THE HIGHLIGHTED 

BUTTONS ON THE TOUCH SCREEN. THE WATER 

REMOVAL VACUUM PUMP WILL 

AUTOMATICALLY TURN ON WHEN THE HIGH SET 

POINT IS REACHED AND TURN OFF WHEN THE 

LOW SET POINT IS REACHED.  

 

 IF YOU WISH TO HAVE THE WATER REMOVAL 

VACUUM PUMP RUN ALL THE TIME REGARDLESS 

OF WATER LEVELS THEN SET BOTH THE HIGH 

AND LOW SET POINTS TO 0.  

     CONVERSELY IF YOU WISH TO NOT HAVE THE 

VACUUM PUMP RUN REGARDESS OF WATER 

SET POINTS THEN SET THEM BOTH TO 100% 
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 (SECTION 6: PLC Touchscreen Operation - Continued)  

VACUUM RUNTIME METER AND CYCLE COUNTER 

 

 

 

 

 

 

 

 

2. THE TOTAL RUN TIME FOR THE VACUUM PUMP 

FOR CURRENT SESSION IS SHOWN. THIS TOTAL 

TIME HAS COMPOUNDED SINCE THE LAST RESET 

OF THE CLOCK. IN ADDITION, THERE IS A CYCLE 

COUNTER WHICH RECORDS HOW MANY TIMES 

THE VACUUM PUMP HAD TO TURN ON AND OFF 

SINCE THE LAST RESET.  

3. BOTH THE RUN TIME METER AND CYCLE 

COUNTER CAN BE RESET BACK TO 0 USING THE 

RESET BUTTON. 

 

IMPORTANT NOTE:  BE SURE TO RECORD THE 

TIME AND CYCLE COUNT IF NEEDED BEFORE 

RESETTING SINCE ANY PREVIOUS TIMES OR 

CYCLES WILL BE LOST.   

1. ACCESS THE RUN TIME AND CYCLE COUNT 

METER VIA THE MAIN MENU BY PUSHING THE 

RUN TIME BUTTON.  
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SECTION 7: 

TROUBLE SHOOTING GUIDE 

This is only a guide. If these recommendations do not solve the 

problem, please contact your Sales representative for further 

help.  

PROBLEM DESCRIPTION POSSIBLE CAUSE/SOLUTION 

  
 
 
 

NO POWER TO UNIT 

 

 Insure Phoenix-M is plugged into 110V power and make sure there 
is power to that source. 
 

 
 
 

LOW OR NO VACUUM ON 
VACUUM GAUGE DESPITE 

VACUUM PUMP RUNNING.  

 

 See page 7 –on adjusting vacuum control knob. 

 Check Vacuum Gauge (Section 3, Figure 6, Item 8) to insure it is 
reading properly. Replace if necessary 

 See page SECTION 7 DRAWINGS AND DATA SHEETS on replacing 
vacuum pump seals if over 6000 hrs. of run time. 

 Shut down Phoenix and open condensate drain valve to see if any 
liquid is present. If only water is present – drain and start back up.  
 
IMPORTANT NOTE: SMALL AMOUNTS OF OIL COULD BE PRESENT IN 
THE DRAIN LINE PETCOCK ON THE WATER REMOVAL MEMBRANE 
HOUSING WHICH IS NORMAL AND SHOULD BE INTERMITTENTLY 
CHECKED AND DRAINED. LARGE AMOUNTS OF OIL CAN INDICATE A 
COMPROMIZED MEMBRANE AND PLEASE CONTACT YOUR PHOENIX 
REPRESENTATIVE IN THIS CASE.   

 
VACUUM LEVEL HIGH ON 

VACUUM GAUGE BUT 
VACUUM LEVEL 

UNRESPONIVE WHEN 
VACUUM CONTROL VALVE IS 

TURNED.  
 

 

 Breather Filter Plugged. See Section 5 for replacement part.  
 

 Check inlet check valve just below breather filter to insure it is not 
stuck shut.  

 

   

 

PAGE 13 OF 13 

For Further Technical Support Contact your local Sales representative  



 

 

 

 

 

 

 

SECTION 8: 

DATA SHEETS 



 



 



 



 



 



 



 



 



AQUATREX SUPPLIED UNIT SCHEMATIC ONLY 

 

 



AQUATREX SUPPLIED UNIT SCHEMATIC ONLY



 

AQUATREX SUPPLIED UNIT SCHEMATIC ONLY 

 


