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Parker Hannifin Corporation Bulletin TI-HFX-7F

These instructions must be thoroughly read and understood before installing and operating 
this product.  Failure to operate this product in accordance with the instructions set forth 
in this manual and by other safety governing bodies will void the safety certification of this 
product.  If you have any questions or concerns, please call the Technical Services Depart-
ment at 800-343-4048, 8AM to 5PM Eastern Time (in the UK, call 01622-676670).  For other 
locations, please contact your local representative.

Please save product packaging for future use.

The Balston Nitrogen Generator is a completely engineered system which will convert a com-
pressed air supply into 99.5% to 99% purity compressed nitrogen.  The generator is based on 
state-of-the-art membrane technology.  Compressed air flows through the hollow fiber membrane 
module and is separated into a concentrated nitrogen output stream and an oxygen enriched 
permeate stream.  The compressed nitrogen is filtered and delivered to the process or equipment 
downstream.  The permeate is vented to the atmosphere.

General Description

Installation, Operation, and Maintenance
Balston  Models HFX-7, HFX-9, HFX-11, HFX0-7NA, HFX0-
9NA, and HFX0-11NA Nitrogen Generators

®

Figure 1 - Overall Dimensions
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Description

The Balston HFX0-7NA, HFX0-9NA, and HFX0-11NA Nitrogen generators have integrated oxygen 
analyzers and have been certified to IEC 1010 Standards (CSA 22.2 No. 1010.1-92).  These gen-
erators bear the CSA safety marking on the product label.

The Balston Nitrogen Generators include all the components required to convert compressed air 
into high purity nitrogen and monitor the purity of that nitrogen (Models HFX0-7NA, HFX0-9NA, and 
HFX0-11NA only).  The user need only connect a supply of compressed air to the inlet of the nitro-
gen generator and connect the outlet of the generator to the process requiring high purity nitrogen 
(see Figure 1).  

The flow schematics (Figure 2) show all of the major components of the system.  Each system can 
be broken down into five primary functional groups:  prefiltration, air separation, flow controls, final 
filtration, and nitrogen purity monitoring (Models HFX0-7NA, HFX0-9NA, and HFX0-11NA only).

Two stages of coalescing prefiltration are incorporated into the Balston Nitrogen Generation Sys-
tems to protect the membrane module from contamination.  These filters are located behind the 
filtration access panel, and they remove liquids and particulate matter from the incoming air supply 
to 0.01 micron.  The filters are equipped with float drains which automatically open to empty any 
liquids which accumulate inside the filter housing.  The drains are connected to 1/4" O.D. plastic 
tubing which discharges to atmosphere at the left side of the nitrogen generator (see Figure 1). 

Air separation takes place in the membrane module.  The module consists of bundles of hollow fiber 
membranes.  The inlet air enters the center bore of these fibers and travels the length of the fibers.  
As the air passes through these hollow fibers, oxygen and water molecules pass through the mem-
brane wall at a higher rate than nitrogen molecules.  This results in a high purity, dry nitrogen gas 
stream exiting the membrane module through the outlet.  The oxygen enriched permeate stream 
exits the membrane module through the port on the rear of the generator (see Figure 1), at a very 
low pressure.

The final filter on the Balston Nitrogen Generator is a Balston Grade GS Membrane Filter.  The final 
membrane filter removes particulate contamination to 0.01 micron (absolute), and assures the user 
a clean, commercially sterile supply of high purity nitrogen.

The flow controls in the Balston Nitrogen Generator consist of an operating pressure gauge, a 
flow meter and flow control valve, an outlet pressure gauge and an outlet pressure regulator (see 
Figures 1 and 2).  Proper use of these controls will assure the user of a 99.5 to 99% nitrogen outlet 
stream, depending on operating pressure and flow rate.  The pressure gauges, which are mounted 
on the front panel, measure operating pressure and outlet pressure.  The flowmeter measures 
the flow rate of nitrogen exiting the membrane module.  The scale on this flowmeter is dimension-
less because the operating pressure can range from 60 psig to 145 psig (4 barg to 10 barg).  The 
Nitrogen Purity Label on the control panel is used to convert the dimensionless flowmeter reading 
to SCFM or SLPM, based on operating pressure and required purity (see Operation section of this 
manual for detailed instruction).  The flow control valve is used to set the flow rate through the sys-
tem as determined by the user's required nitrogen purity.  The outlet pressure regulator allows the 
user to set the pressure of the emergent nitrogen process stream.
(For oxygen analyzer controls, see page 4.)
All installation, operation, and maintenance procedures should be performed by trained 
personnel using reasonable care.

Air Separation

Prefiltration

Final Filtration

Controls

Engineered System
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Description

Note:  In hazardous applications where the oxygen content is critical (i.e., blanketing explo-
sive chemicals or packaging food for extended shelf life), an oxygen monitor and/or trace 
oxygen analyzer should be used in conjunction with safety interlocks and/or alarm systems 
to assure proper nitrogen purity levels at all times. 

An oxygen analyzer has been incorporated into the design of the HFX0-7NA, HFX0-9NA, and 
HFX0-11NA Nitrogen Generators to monitor the oxygen content of the nitrogen process stream.  
The oxygen analyzer measures oxygen concentration, with an accuracy of 1% of the calibration 
gas concentration.  The unit also features adjustable alarms to signal high or low oxygen concentra-
tions and alarm relay contacts for additional process controls.  (Note: The oxygen analyzer must be 
calibrated on a regular basis to ensure accurate readings.)  The unit may be adapted for a 120 VAC 
or 240 VAC, 50/60 Hz power supply.

The sensing device in the oxygen analyzer is a galvanic cell (P/N 72695).  The analyzer has an 
internal temperature compensation circuit to provide accurate readings within a specified tempera-
ture range.

Oxygen Monitoring
(Models HFX0-7NA, 
HFX0-9NA, 
HFX0-11NA only)

Figure 2 - Flow Schematic

Model HFX0-7NA, XFX0-9NA, HFX0-

Model HFX-7, HFX-9, HFX-

Sensor
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The oxygen analyzer has all the controls necessary to assure safe and accurate monitoring of the oxygen 
concentration in a process stream.  The analyzer is equipped with the following controls and features (see 
Figure 3):

Alarm Controls -  The alarm controls are located to the right of the oxygen concentration display.  The 
switch located directly on the far right enables the audible alarm.  When enabled, the audible alarm will 
sound if the oxygen concentration in the process stream exceeds the alarm set points set by the user.  The 
alarm set switch is located to the left of the audible alarm control switch.  The two potentiometers used to 
set alarm trigger points are located to the left of the alarm set switch.  The  LED’s above and below the 
alarm set switch give a visual indication of oxygen concentrations beyond the specified range.

Oxygen Concentration Display -  The oxygen concentration LED display shows oxygen concentration, in 
percent, to the nearest 0.1%.

Calibration Controls -  The calibration controls are located to the left of the oxygen concentration display.  
The zero potentiometer is used to zero the instrument when a zero gas (containing no oxygen) is intro-
duced.  The span potentiometer is used to set the analyzer reading to the specified concentration of oxy-
gen in the span gas.  The inlet port for the calibration gas is 1/8" compression and is located on the front 
of the unit, as shown in Figure 3.  The inlet pressure to the calibration port should be between 2 psig and 
145 psig (0.14 barg and 10 barg) to yield accurate readings for calibration.  The switch located to the left 
of the calibration port is toggled down for calibration and up for nitrogen purity monitoring (see Figure 3).  
(Note: Parker recommends setting the pressure of the calibration gases as close to the operating pressure 
of the system as possible to ensure optimal accuracy in oxygen concentration readings.)  The generator 
will continue to produce nitrogen even while the analyzer is being calibrated (see Operation section for 
calibration instructions).

Description

Figure 3 - Front Panel Controls

Moving

Installation

General

The Balston Nitrogen Generator is shipped on a wooden skid.  Use a lifting device approved for moving skid-
ded products to move the generator to its installation location.  Gently move the generator from the skid to its 
final resting position.  Secure to floor if desired.  If a future move is required, the generator should be returned 
to a skid and moved using a two-wheeled  device approved for transporting skidded products.

The Balston Nitrogen Generators are free-standing units.  Do not suspend the Nitrogen Generator from a 
wall or ceiling.  Its considerable weight and size could pose a falling hazard.   Holes have been pre-
drilled in the base of the generator (see Figure 4) to secure it to the floor, if desired.

The inlet and outlet ports on the nitrogen generators are 1/2" female NPT.  A 1/2" male connector rated for 145 
psig (10 barg) and 655 SCFH (291 SLPM) (or equivalent fitting) should be used to connect to the Nitrogen 
Generator.   

The oxygen analyzer has all the controls necessary to assure safe and accurate monitoring of the 
oxygen concentration in a process stream.  The analyzer is equipped with the following controls 
and features (see Figure 3):
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Utilities

Location

Installation

A gate valve and a pressure regulator should be installed directly upstream from the Balston Nitro-
gen Generator (see Figure 5).  The gate valve acts as a shutoff valve and isolates the unit from the 
compressed air line for maintenance and troubleshooting tasks.  (Note:  Use of a ball valve instead 
of a gate valve as the inlet shutoff valve could cause unnecessary wear on the membrane module.)  
The (customer installed) pressure regulator should be used to set and maintain a constant inlet air 
pressure to the generator.  Maintaining a constant inlet air pressure is critical to the performance 
of the system.  If the downstream application requires nitrogen at elevated pressures (>10 psig/0.7 
barg), a flow controller should be installed downstream from the application to control flow and en-
sure nitrogen purity (see Adjustment Procedures section and Figure 5).

The generator should be located indoors, protected from severe weather conditions, and free from 
excessive ambient dust or dirt.  Do not install the generator outdoors.  Installation of the unit in 
an area where the ambient temperature exceeds 95°F (35°C) or falls below 59°F (15°C) may affect 
the performance and/or life of the system.  Allow a minimum of 6" (15 cm) clearance on all sides 
of the generator.  The environment surrounding the nitrogen generator should also be adequately 
ventilated.  The generator creates a 30% to 40% oxygen permeate stream which may pose a 
flammability problem in an oxygen-sensitive environment.

Compressed Air - The Balston Nitrogen Generators require a source of clean, dry compressed 
air  which is at room temperature and is relatively free of water, compressor oil, hydrocarbons, and 
particulate matter.  The dewpoint of the incoming air should not be higher than the ambient tempera-
ture.  The compressed air should be as close to instrument quality as possible and regulated to a 
pressure between 60 psig and 145 psig (4 barg and 10 barg), depending on downstream flow and 
purity desired.  If the incoming air pressure is greater than 145 psig (10 barg), the membrane module 
may be damaged.

Note: The piping and fittings on the inlet air delivery system should be at least the same size as the 
inlet port on the generator.  This will help ensure an adequate supply of air to the generator.

Power - A 120VAC/60Hz or a 240VAC/50Hz power supply is required to energize the oxygen 
analyzer.  (Note: Main supply line voltage must be within 10% of the nominal rated voltage for the 
generator.)  The power receptacle for the generator is located on the back of the unit (see  Figure 1).  
The electrical cord (packaged separately) should first be plugged into the IEC receptacle on the unit, 
then plugged into the house electrical supply for the generator. The North American cordset provided 
is rated for 125V, 10 amperes, 18 AWG, SJT with ferrite bead. Do not replace it with an inadequately 
rated cordset.

Drain Lines - The 1/4" plastic drain lines from the first two stages of prefiltration (see Figure 1) 
should be piped away to an appropriate disposal container.  The liquid in this drainage will consist 
primarily of water and compressor oil and should be disposed of properly.

Figure 4 - Mounting Holes
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Installation

Figure 5 - 	
Recommended Installation

Figure 6 - 	
Recommended Instal-
lation with a Receiving 
Tank

In many applications, the process flow requirement for nitrogen fluctuates with time.  As noted earlier, 
if the flow rate of the emergent nitrogen stream varies, the purity level of the nitrogen stream also var-
ies;  therefore, it is important to keep the nitrogen flow as constant as possible.  A receiving tank can 
be installed between the nitrogen generator and the process to accommodate fluctuations in nitrogen 
demand and maintain nitrogen purity.

If a receiving tank is to be used, a back pressure regulator and a check valve should be installed 
between the Balston Nitrogen Generation System and the receiver tank (see Figure 6).  The Balston 
72-460 Back Pressure Controller contains both of these components and may be ordered as an ac-
cessory for the Nitrogen Generation Systems.  The adjustable back pressure regulator, when set to the 
appropriate pressure, will maintain a constant pressure drop across the flow control valve.  By control-
ling the pressure drop across the flow control valve, the nitrogen flow and purity will be kept constant.  
The check valve, when installed properly, will prevent any flow of nitrogen from the receiver upstream 
toward the generator, providing a more effective means of storing the nitrogen.

Installation with a 		
receiving tank

The galvanic cell is not installed into the generator prior to shipment.  It is shipped in the bag which 
contains the documentation for the product.  The only tools needed to install the sensor are a small 
flat head or Phillips screwdriver and wire strippers.  The procedure for installing the sensor is outlined 
below and takes approximately 10 minutes.

Disconnect generator from power supply before installing galvanic cell sensor.

1	 Remove filter access panel and sensor cover to expose galvanic cell holder (see Figure 7).

2	 Strip sensor connecting wires to 1/4" to 3/8" (6mm to 9mm) using wire strippers.  

3	 Connect the stripped wires to the screw connections provided being sure to maintain the proper 
polarity (black -, red +).

4	 Replace filter access panel.

Galvanic Cell 
Installation
(Models HFX0-7NA, 
HFX0-9NA, HFX0-11NA)
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1ST PREFILTER
ELEMENT
P/N 100-18-DX

2ND PREFILTER
ELEMENT
P/N 100-18-BX
PARTICULATE
FILTER ELEMENT
P/N 100-25-BX

Installation:  Oxygen Monitor

Figure 7 - Maintenance Items

Model HFX0-7NAModel HFX-7

Model HFX0-9NAModel HFX-9

Model  HFX0-11NAModel HFX-11

1ST PREFILTER
ELEMENT
P/N 100-18-DX
2ND PREFILTER
ELEMENT
P/N 100-18-BX
PARTICULATE
FILTER ELEMENT
P/N 100-25-BX
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Startup

Installation

Plug the IEC power cord into the power entry receptacle of the generator, and plug the opposite end into 
a nearby wall outlet with earth ground protection.  (Note:  There is no power switch on the generator.  The 
oxygen analyzer is energized when the generator is plugged in.)

The inlet and outlet connections to the Balston Nitrogen Generator must be checked for leaks prior to 
system start-up.  After the system is properly installed and checked for leaks, the inlet gate valve can be 
opened to introduce compressed air to the system.

Figure 8 - Sample Wiring Schematic for Alarm Relay Contacts

Operation: Calibration

Alarm Set Points

Alarm Relay 
Contacts

The high and low limits of the alarm may be set anywhere between 0.5% and 25% oxygen, depending on the 
process limitations.  To set the high alarm set point, press the alarm set switch upward and simultaneously 
adjust the high potentiometer until the display shows the desired high alarm set point.  To set the low alarm 
set point, press the alarm set switch downward and simultaneously adjust the low potentiometer until the 
display shows the desired low alarm set point.  

The oxygen analyzer also includes high and low alarm relay contacts located inside the service panel.  The 
oxygen analyzer, through the use of the alarm relay contacts, may be used to control the process stream 
(see Figure 7).  For example, a high or low oxygen concentration could signal a remote alarm, open a 
backup supply of the process stream, or close the process down for protection of downstream equipment 
or processes.  The alarm relay contacts should be wired by a qualified electrician.  Both the high and low 
oxygen alarm conditions are provided with three relay outputs:  a common (C), a normally open (NO), and 
normally closed (NC).

To eliminate the possibility of electrical shock, disconnect the power cord before wiring the alarm 
relay contacts to outside circuitry.

The relay contacts are rated for 250 VAC, 5 amps resistive or 3 amps inductive load or 24 VDC 5 amps 
resistive or 3 amps inductive load.  Do not exceed these values in order to maintain the instrument 
safety certification.

The customer is responsible for the circuitry utilizing these relay outputs and should use good engineering 
safety practices in the design of this circuitry.

1	 Strip all connecting wires to 1/4" to 3/8" (6mm to 9mm) using wire strippers.  

2	 Insert small screwdriver into the hole below the wire connection point and press to open connector.

3	 Slide the stripped wire end into the connection port until it “bottoms out”.

4	 Remove the screwdriver to clamp the wire into the connection port.  Pull the wire gently to test integrity 
of the connection.  Repeat this procedure from step 2 if the wires release easily.

5	 Thread wires through electrical access opening on right side of generator (see Figure 1).

1

4
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Oxygen Analyzer 
Calibration

CAUTION:  the oxygen analyzer will not provide accurate readings unless calibrated on a regular 
basis.

The oxygen analyzer is calibrated prior to shipment;  however, Parker strongly recommends re-calibrating 
the unit prior to initial start-up.  After the initial start-up, the analyzer should be calibrated on a bi-weekly 
basis until a suitable schedule is determined, based upon the level of accuracy required by the application.

There are two methods of calibrating the oxygen analyzer:  the two point method and the single point 
method.  In the two point method,  the first point in the calibration range is set to zero using a zero gas (zero 
percent oxygen), and the second point in the range is set to a known percentage of oxygen using a span 
gas (known quantity of oxygen, per gas supplier) or compressed air (20.9% oxygen).  In the single point 
method, only one point in the calibration range is set, using either span gas or compressed air.  Maximum 
accuracy in oxygen concentration monitoring will be achieved if the oxygen concentration in the span gas 
is within the range of the expected oxygen concentration in the process stream and the pressure of the gas 
closely approximates the pressure of the nitrogen gas (See Figure 3 for calibration controls).

The procedure for the two point calibration method is as follows: 

1 	 Throw the toggle switch on the back of the unit to the upright position, toward the calibration port.

2 	Connect a tank of zero gas to the port. (Gas pressure should be approximately equal to operating pres-
sure.)

3 	Allow the zero gas to flow through the unit until the reading on the oxygen concentration display stabi-
lizes.

4 	Adjust the zero potentiometer until the oxygen concentration display reads zero.

5 	Disconnect the zero gas from the calibration port, and connect a tank of span gas (operating pressure) or 
a source of clean compressed air.

6 	Allow the reading to stabilize, and adjust the span potentiometer until the reading on the oxygen concen-
tration display reads the known percent (span gas) or 20.9% (compressed air).

7 	Disconnect the calibration gas and throw the toggle switch to the downward position to resume sampling 
the nitrogen stream.

The procedure for the single point calibration method is as follows:

1 	 Throw the toggle switch on the back of the unit to the upright position, toward the calibration port.

2 	Connect a tank of span gas (operating pressure) or a source of clean compressed air to the calibration 
port.

3 	Allow the gas or air to flow through the analyzer until the reading on the oxygen concentration display 
stabilizes.

4 	Adjust span potentiometer until the reading on the oxygen concentration display reads the known percent 
(span gas) or 20.9% (compressed air).

5 	Disconnect the calibration gas and throw the toggle switch to the downward position to resume sampling 
the nitrogen stream.

(Note:  Parker recommends the use of a span gas with an oxygen content between 1% and 10%.)

Operation: Calibration, Voltage Selection

The Nitrogen Generators are preset at the factory for operation at 120 VAC.  The voltage setting for the 
generator is shown through a small window on the power entry module on the back of the generator (see 
Figure 1).  Check the voltage selector setting prior to energizing the generator  The selector setting 
should match the voltage of the local power supply.

If the voltage selector displays an input power voltage different from the local power supply, it may be 
changed using only a small screwdriver.  First, use the screwdriver to release the cover of the power entry 
module on the back of the generator (see Figure 1).  Next, rotate the voltage selector until the desired 
input voltage is displayed in the window.  Finally, replace the power entry module cover.

Plug the IEC power cord into the power entry receptacle of the generator, and plug the opposite end into a 
nearby wall outlet, with earth-ground protection.

Voltage selection

During start-up and adjustment of the system, the nitrogen produced by the system will vary in purity.  If 
the application for the nitrogen is critically dependent on purity, the nitrogen produced during start-up or 
adjustment should be vented.

If the outlet nitrogen flow is closed, the system will still consume compressed air.  The inlet air is simply 
vented to atmosphere through the permeate ports of the membrane module.
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Operation: Adjustment Procedure

The user must determine the nitrogen purity, flow rate, and pressure required by the application prior 
to adjusting the system for desired outlet nitrogen purity and flow rate.  The inlet air pressure must be 
constant in order for the system to supply nitrogen of consistent purity to the application.  The inlet 
pressure to the Balston Nitrogen Generation System should be maximized (within process and genera-
tor parameters) to optimize the operation of the membrane module.  The inlet air consumption and all 
flow and purity specifications for different operating conditions are shown in the System Specifications 
table.

Note:  There will be a 10 psig to 15 psig pressure differential between the pressure of the compressed 
air supply at the inlet and the operating pressure of the membrane module.  All flow rate/purity charts 
are based on the operating pressure of the membrane module.  This pressure loss must be taken into 
account when determining the inlet pressure which will deliver the desired purity and flow of nitrogen 
from the generator.

Flow adjustments are made according to the values on the Nitrogen Purity Label Attached to the front 
of the unit and displayed below.  To adjust the pressure regulator on the front panel of the generator, 
pull the knob out, adjust the pressure and push the knob back in to lock the setting.

If the Balston Nitrogen Generator is being used to deliver nitrogen at or near atmospheric pressure 
(e.g. purging or blanketing applications), use the following procedure for start-up and adjustment of the 
system.

1  	Open the (customer installed) inlet air gate valve.

2 	 Adjust the (customer installed) inlet air pressure regulator until the Operating Pressure Gauge (see 
Figure 1) shows the pressure reading required to achieve the purity and flow to match the applica-
tion (see Purity/Flow label above).

3 	 Adjust the Outlet Pressure Regulator (see Figure 1) until the Outlet Pressure Gauge reads less 
than 10 psig (0.7 barg).

4  	Consult the Nitrogen Purity Label on the control panel of the generator to determine the proper 
flowmeter setting for the required process nitrogen purity and inlet air pressure.  Adjust the flow 
control valve on the control panel (see Figure 1) to yield the proper flowmeter reading.

5  	Allow the system to reach equilibrium at the desired flowrate, pressure, and purity parameters.  This 
should take approximately 15 minutes.

6  	Check the purity readings on the oxygen analyzer on a routine basis.  If the nitrogen purity level 
falls below the desired level, readjust the flow control valve until the proper nitrogen purity level is 
reached.  (Note:  If more than minor adjustments of the flow control valve are required to reach the 
desired purity level, please see the Troubleshooting section of this manual for further guidance.)

System Adjustment for 
Desired Outlet Purity

Atmospheric Pressure 
	 Applications
(<10 psig/0.7 barg)

2  	Adjust the (customer installed) inlet air pressure regulator until the Operating Pressure gauge (see 
Figure 1) shows the pressure reading required to achieve the purity and flow to match the applica-
tion (see Purity/Flow label).

3  	Turn the flow control valve to its fully open position

4  	Set the outlet pressure regulator (see Figure 1) to the desired outlet nitrogen pressure.

5  	Consult the Nitrogen Purity Label on the control panel of the generator to determine the proper 
dimensionless flowmeter setting for the required process nitrogen purity and operating air pressure.  
Adjust the (customer installed) flow controller until the dimensionless flowmeter shows the correct 
reading (based on the Nitrogen Purity Label).

6  	Allow the system to reach equilibrium at the desired flowrate, pressure, and purity parameters.  This 
should take approximately 15 minutes.

7  	Check the purity readings on the oxygen analyzer on a routine basis.  If the nitrogen purity level 
falls below the desired level, readjust the downstream flow controller until the proper nitrogen purity 
level is reached.  (Note:  If more than minor adjustments of the downstream flow controller are 
required to reach the desired purity level, please see the Troubleshooting section of this manual for 
further guidance.)

If the temperature of the inlet air to the Balston Nitrogen Generator differs from the temperature of 
the module (i.e. ambient temperature), the system must be allowed to reach temperature equilibrium 
before a constant purity of nitrogen is delivered from the system.  If the temperature difference is 10°F-
20°F (5°C-11°C), this equilibrium period may be as long as 60 minutes.  The inlet air temperature and, 
more importantly, inlet air dewpoint, must not be higher than the temperature of the system or conden-
sation of water within the system may occur, resulting in inefficient performance of the system and/or 
damage to the membrane.

Elevated Pressure 
Applications
(>10 psig/0.7 barg)
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After all the components have been properly installed (see Figure 6), the following procedure should 
be followed to ensure optimal operation of the entire nitrogen supply system.

1  	Set the inlet pressure to the Balston Nitrogen Generator using the customer-provided pressure 
regulator, and initiate the air flow through the system.

2  	Set the flow control valve to its fully open position.  The nitrogen flow meter reading should be at 
the top of the scale.

3	 Close the shut-off valve to the process and open the vent valve downstream from the receiving 
tank to prevent substandard nitrogen from entering the process.

4	 Fully open the outlet pressure regulator on the nitrogen generator, and adjust the back pressure 
controller until the outlet pressure gauge on the nitrogen generator reads 10 psig (0.7 bar) less 
than the desired nitrogen storage pressure.  Maximize the storage pressure to minimize the size 
of the receiving tank needed.

5	 Set the flow control valve on the front panel of the nitrogen generator to the proper reading, as 
specified by the Nitrogen Purity Label.

6	 Purge the entire system for 5 minutes, venting the initial nitrogen stream through the vent valve 
to atmosphere.

7	 Close the vent valve, open the process shut-off valve, and initiate the flow of nitrogen to the 
process.

The use of a receiving tank upstream from the process, as detailed in this literature, significantly 
reduces the effects of fluctuating nitrogen demand on the purity of the emergent nitrogen process 
stream from the Balston Nitrogen Generator.  Parker recommends a 5 minute purge of the system 
(see Step 6 above) each time the unit is started.

Receiving Tank 
Applications

Temperature Equilibrium
If the Balston Nitrogen Generator is being used to deliver nitrogen at an elevated pressure
(>10 psig/0.7 barg), use the following procedure for start-up and adjustment of the system.  	
(Note:  In elevated pressure applications, the customer should install a flow controller downstream 
from the Nitrogen Generator, as detailed in the Installation section of this manual.)

1 	 Open the (customer installed) inlet air gate valve.

Operation: Adjustment Procedure

Evaluation

System Upsets

Shutting Down

Performance of the Balston Nitrogen Generator is highly dependent on the temperature of the inlet 
air.  The data on purity and flow rate presented in this bulletin is based on an inlet air temperature 
of 68°F (20°C).  If the temperature of the inlet air at the point of use for this system varies from 68°F 
(20°C) by more than 5°F (3°C), the factory must be consulted for flow and purity information.

The optimum performance of the Balston Nitrogen Generator is dependent on system parameters 
remaining stable and accurate; therefore, the system should be checked at least once per week.  
This routine system check should include correcting any changes in the flowmeter reading, con-
firming pressure gauge reading stability and operating pressure setting, checking the downstream 
flowmeter (if applicable) to ensure flows are consistent with the required nitrogen purity level, and 
calibrating the oxygen analyzer.

System upsets relative to pressure or flow rate will result in variations in purity of the outlet gas.  
System upsets relative to temperature, dewpoint, or hydrocarbon content of the inlet compressed 
air may result in variations of the system performance.  These types of upsets should be eliminated 
from the compressed air delivery system to assure consistent performance of the Balston Nitrogen 
Generator.

Proper shutdown of the Balston Nitrogen Generator can be accomplished by simply closing the 
inlet air gate valve and turning off the oxygen analyzer.  If the inlet valve is left open, the system will 
continue to consume inlet compressed air.  Closing the outlet flow control valve will not prevent air 
consumption because the membrane module permeate ports are open to atmosphere.
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	 All Serial Numbers	 For Serial Numbers Ending in Non-"A"	 For Serial Numbers Ending in "A"
	 HFX-7	 HFX0-7NA	 HFX-9	 HFX-11	 HFX0-9NA	 HFX0-11NA	 HFX9	 HFX11	 HFX09NA	 HFX0-11NA
1st Prefilter	 100-18-DX	 100-18-DX	 100-18-DX
Change Frequency	 6 Months	 6 Months	 6 Months

2nd Prefilter	 100-18-BX	 100-18-BX	 100-18-BX
Change Frequency	 6 Months	 6 Months	 6 Months

Activated Carbon Filter	 75303	 75303	 B04-0435	 B04-0438	 B04-0435	 B04-0438
Change Frequency	 6 Months	 6 Months	 6 Months

Carbon Dust Filter	 100-25-BX	 100-25-BX	 100-25-BX
Change Frequency	 6 Months	 6 Months	 6 Months

Final Membrane Filter	 GS-100-25-95	 GS-100-25-95	 GS-100-25-95
Change Frequency	 6 Months	 6 Months	 6 Months

Galvanic Cell	 N/A	 72695	 N/A	 72695	 N/A	 72695
Change Frequency	 N/A	 Annually	 N/A	 Annually	 N/A	 Annually

Filter Maintenance Kit	 MK7576	 MK75760	 MK7576	 MK75760	 MKHFX9	 MKHFX11	 MKHFX09	 MKHFX011 

Maintenance

2

Galvanic Cell
Replacement

Fuse 
Replacement 3

Before servicing the Parker Balston Nitrogen Generator, isolate the unit from the com-
pressed air supply and fully depressurize the system.  Replacement component locations 
are shown in Figure 7.

All maintenance activities for the Parker Balston Nitrogen Generators should be performed 
by suitable personnel using reasonable care. Safety risks that may affect the service person-
nel are identified with protective measures that apply. The service personnel will verify the 
system is safe after the maintenance is completed. 

Disconnect generator from power supply before replacing galvanic cell sensor.

The galvanic cell sensor degrades over time and should be replaced on an annual basis      	
	 (P/N 72695).  The only tools needed for this replacement are a Phillips screwdriver, a small 
screwdriver, and wire strippers.  The procedure for changing the sensor is outlined below and takes 
approximately 10 minutes.

1	 Remove filtration access panel and cell cover to expose galvanic cell holder (see Figure 8).

2	 Disconnect old cell wires from connectors.

3	 Strip replacement sensor connecting wires to 1/4" to 3/8" (6mm to 9mm) using wire strippers.

4	 Connect the stripped wires to the screw connections provided being sure to maintain the proper 
polarity (black -, red +).

5	 Replace filter access panel.

This equipment has fuses in both neutral and phase lines.  Use care when servicing.

Occasionally, one or both of the fuses (P/N 13221) in the generator may burn out.  The fuses 
are located in the power receptacle on the back of the generator.  Before servicing the fuses, 
disconnect the power cord from the power supply.  Both fuses should be checked each time 
fuse replacement is warranted.  To access the fuses, use a small screwdriver to remove the holder 
located in the power receptacle of the generator.  Replace either one or both fuses as necessary 
and re-assemble.

For continued protection against risk of fire, replace only with fuse of specified rating.

The product is not intended for use in extremely dirty environments.  If necessary, the Balston 
Nitrogen Generator may be wiped clean with a dry cloth on an as needed basis.  Do not use water, 
aerosols, or other cleaning agents to clean the unit.  Use of any liquid detergent to clean the 
generator could present an electrical hazard.

Cleaning

Note: To ensure consistent product performance and reliability, use only genuine Balston replacement parts and filter cartridges.

Ordering Information
Replacement Components
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Maintenance

MINIMUM
PURITY

PERCENT N2

	 99.00	 1.2	 62	 1.4	 82	 1.6	 102	 1.8	 120	 1.9	 137	 2.1	 156	 2.2	 172
	 98.00	 2.0	 109	 2.4	 142	 2.8	 178	 3.1	 209	 3.3	 238	 3.6	 272	 3.8	 299	
	 97.00	 2.8	 147	 3.3	 192	 3.8	 241	 4.2	 283	 4.5	 323	 4.9	 368	 5.1	 405	
	 96.00	 3.5	 187	 4.2	 245	 4.8	 306	 5.3	 360	 5.7	 410	 6.2	 468	 6.5	 515	
	 95.00	 4.4	 235	 5.2	 307	 6.1	 384	 6.7	 452	 7.2	 515	 7.8	 588	 8.2	 646

SCFH

145PSIG

SCFH

101 PSIG

METER  METER  SCFH METER  SCFH METER  

58 PSIG 73 PSIG 87 PSIG

METER  

116 PSIG

SCFH METER  

130 PSIG

SCFH METER  SCFH

HFX-7 NITROGEN PURITY/FLOW CHART (HFX-7 Minimum Purity at Operating Temperature and flow, PSIG, @ 68°F)

MINIMUM
PURITY

PERCENT N2

	 99.0	 1.2	 30	 1.4	 39	 1.6	 48	 1.8	 57	 1.9	 65	 2.1	 74	 2.2	 82
	 98.00	 2.0	 51	 2.4	 67	 2.8	 84	 3.1	 99	 3.3	 112	 3.6	 128	 3.8	 141
	 97.00	 2.8	 69	 3.3	 91	 3.8	 113	 4.2	 133	 4.5	 152	 4.9	 174	 5.1	 191
	 96.00	 3.5	 88	 4.2	 115	 4.8	 144	 5.3	 170	 5.7	 194	 6.2	 221	 6.5	 243
	 95.00	 4.4	 111	 5.2	 145	 6.1	 181	 6.7	 213	 7.2	 243	 7.8	 277	 8.2	 305

SLPM

10 BAR

SLPM

7 BAR

METER  SLPM METER  SLPM METER  

4 BAR 5 BAR 6 BAR

METER  

8 BAR

SLPM METER  

9 BAR

SLPMSLPM

HFX-7 NITROGEN PURITY/FLOW CHART (HFX-7 Minimum Purity at Operating Temperature and flow, BARG, @ 20°C)

METER  METER  

MINIMUM
PURITY

PERCENT N2
SCFH

145PSIG

SCFH

101 PSIG

METER  METER  SCFH METER  SCFH METER  

58 PSIG 73 PSIG 87 PSIG

METER  

116 PSIG

SCFH METER  

130 PSIG

SCFH METER  SCFH

HFX-9 NITROGEN PURITY/FLOW CHART (HFX-9 Minimum Purity at Operating Temperature and flow, PSIG, @ 68°F)

MINIMUM
PURITY

PERCENT N2

	 99.0	 1.2	 49	 1.4	 64	 1.6	 81	 1.8	 95	 1.9	 108	 2.0	 123	 2.1	 136
	 98.00	 1.9	 81	 2.3	 106	 2.6	 132	 2.9	 156	 3.1	 177	 3.4	 202	 3.5	 223
	 97.00	 2.6	 111	 3.1	 145	 3.6	 181	 3.9	 213	 4.2	 243	 4.6	 277	 4.8	 305
	 96.00	 3.4	 147	 4.1	 192	 4.8	 241	 5.2	 283	 5.6	 323	 6.1	 368	 6.4	 405
	 95.00	 4.3	 184	 5.1	 241	 6.0	 301	 6.6	 355	 7.0	 404	 7.6	 461	 8.0	 507

SLPM

10 BAR

SLPM

7 BAR

METER  SLPM METER  SLPM METER  

4 BAR 5 BAR 6 BAR

METER  

8 BAR

SLPM METER  

9 BAR

SLPMSLPM

HFX-9 NITROGEN PURITY/FLOW CHART (HFX-9 Minimum Purity at Operating Temperature and flow, BARG, @ 20°C)

METER  METER  

	 99.00	 1.2	 105	 1.4	 137	 1.6	 171	 1.8	 201	 1.9	 229	 2.0	 261	 2.1	 287
	 98.00	 1.9	 172	 2.3	 224	 2.6	 281	 2.9	 330	 3.1	 376	 3.4	 429	 3.5	 472	
	 97.00	 2.6	 235	 3.1	 307	 3.6	 384	 3.9	 452	 4.2	 515	 4.6	 588	 4.8	 646	
	 96.00	 3.4	 312	 4.1	 408	 4.8	 510	 5.2	 600	 5.6	 684	 6.1	 780	 6.4	 858	
	 95.00	 4.3	 391	 5.1	 511	 6.0	 639	 6.6	 752	 7.0	 857	 7.6	 978	 8.0	 1075

MINIMUM
PURITY

PERCENT N2

	 99.00	 0.4	 129	 0.5	 169	 0.6	 211	 0.7	 248	 0.7	 283	 0.8	 322	 0.8	 355
	 98.00	 1.0	 297	 1.2	 389	 1.4	 486	 1.5	 572	 1.7	 652	 1.8	 744	 1.9	 818	
	 97.00	 1.4	 406	 1.6	 530	 1.9	 663	 2.1	 780	 2.3	 889	 2.4	 1014	 2.6	 1115	
	 96.00	 1.8	 516	 2.1	 675	 2.4	 843	 2.7	 992	 2.9	 1131	 3.1	 1290	 3.3	 1419	
	 95.00	 2.1	 625	 2.5	 817	 2.9	 1021	 3.2	 1201	 3.5	 1369	 3.8	 1561	 3.9	 1717

SCFH

145PSIG

SCFH

101 PSIG

METER  METER  SCFH METER  SCFH METER  

58 PSIG 73 PSIG 87 PSIG

METER  

116 PSIG

SCFH METER  

130 PSIG

SCFH METER  SCFH

HFX-11 NITROGEN PURITY/FLOW CHART (HFX-11 Minimum Purity at Operating Temperature and flow, PSIG, @ 68°F)

MINIMUM
PURITY

PERCENT N2

	 99.0	 0.4	 61	 0.5	 80	 0.6	 99	 0.7	 117	 0.7	 133	 0.8	 152	 0.8	 167
	 98.00	 1.0	 140	 1.2	 183	 1.4	 229	 1.5	 270	 1.7	 308	 1.8	 351	 1.9	 386
	 97.00	 1.4	 191	 1.6	 250	 1.9	 313	 2.1	 368	 2.3	 419	 2.4	 478	 2.6	 526
	 96.00	 1.8	 243	 2.1	 318	 2.4	 398	 2.7	 468	 2.9	 533	 3.1	 608	 3.3	 669
	 95.00	 2.1	 295	 2.5	 385	 2.9	 482	 3.2	 566	 3.5	 646	 3.8	 736	 3.9	 810

SLPM

10 BAR

SLPM

7 BAR

METER  SLPM METER  SLPM METER  

4 BAR 5 BAR 6 BAR

METER  

8 BAR

SLPM METER  

9 BAR

SLPMSLPM

HFX-11 NITROGEN PURITY/FLOW CHART (HFX-11 Minimum Purity at Operating Temperature and flow, BARG, @ 20°C)

METER  METER  
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Model Number	 HFX-7	 HFX-9	 HFX-11	 HFX0-7NA	 HFX0-9NA	 HFX0-11NA

CSA Certification Standard	 None	 		  CSA 22.2 No. 61010-1-12

IEC 61010 Installation Category	 None	 		  Category II

IEC 61010 Pollution Category	 None	 		  Degree 2

Purity Range  (% Nitrogen)	 95.0 - 99.0

Flow Capacity	 See Purity/Flow Charts (page 13)

Dewpoint	 -58°F (-50°C)

Particles > 0.01µm	 None

Suspended Liquids	 None

Commercially Sterile	 Yes

Min/Max  Operating Pressure (1)	 80 psig/145 psig (5.5 barg/10 barg)		  60 psig/145 psig (4 barg/10 barg)

Maximum Pressure Drop 	 10 psid (0.7 barg)	 15 psid (1.0 barg)	 20 psid (1.4 barg)	 10 psid (0.7 barg)	 15 psid (1.0 barg)	 20 psid (1.4 barg)	
	 @ 95% N2, 125 psi		

Min/Max Ambient  Operating Temp.	 40°F/140°F (4°C/60°C)		  59°F /95°F (15°C - 35°C)

Recommended Ambient Operating Temp.	 68°F (20°C)

Max. Relative Humidity	 80%

Altitude	 2000m Max

Min/Max Inlet Air Temp.	 40°F/95°F (5°C/35°C)

Inlet/Outlet Port	 1/2" NPT			   1/2" NPT

Recommended Inlet Air Temperature	 68°F (20°C)

Electrical Requirements (2)(3)	 None			   120 VAC/60 Hz, 240 VAC/50 Hz

Dimensions	 24"w  x  20"d  x  67"h 							     
	 (570cm  x 51cm  x  170cm)

Shipping Weight	 250 lbs. (114 kg)	 260 lbs. (118 kg)	 275 lbs. (125 kg)	 250 lbs. (114 kg)	 260 lbs. (118 kg)	 275 lbs. (125 kg)	
	

Model	 P/N

Oxygen Analyzer	 72-730

Back Pressure Controller	 72-460

Pressure Regulator (0-130 psig/0-8.8 barg))	 72-130

Auxiliary Prefilter	 2206-1B1

Sensor Seal Set	  22172

Galvanic Cell (sensor)	 72695

Cordset	 13612

System Specifications

Balston Nitrogen Generation System

1 Operating pressures down to 60 psig 
(4 barg) may be used. Consult factory 
for flow and purity data.

Display	 LED type

Accuracy	 ±1% Full scale calibrated span, after 30 min. stabilization

Digital Display	 00.0 to 99.9% oxygen (4)

Min./Max. Inlet Pressure (calibration port)	 2 psig/145 psig (0.14 barg/10 barg)

Sensor Type	 Galvanic cell

Sensor Life	  1 year

Response Tme	 12 seconds

Span Concentration	 .1 to 20.9% oxygen

Required Calibration Schedule	 2 weeks

Alarm Outputs	 DPDT relay contacts 3 amp, 250 VAC Rating, 1/8 HP resistive

Oxygen Analyzer 
Specifications
(Models HFX0-7, HFX0-9, 
HFX0-11)

2 No electrical power required for 
Models HFX-7, HFX-9, HFX-11 unless 
used with an electrical accessory, e.g. 
an oxygen analyzer.

3 Main supply line voltage must be 
within 10% of nominal rated voltage for 
the generator.

4 Consult factory for use in monitoring gas streams with an oxygen content greater than 20.9%.

Optional Accessories 
and Replacement Parts
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Inlet Air Consumption
at Various Purities and 
Pressures
@ 68°F (20°C)

	

                                                                                 HFX-7, HFX0-7NA              HFX-9, HFX0-9NA              HFX-11, HFX0-11NA
Operating Pressure              Purity 	  Inlet Air Requirement	  Inlet Air Requirement            Inlet Air Requirement
	 psig	 barg	 (% N2)	 SCFH	 SLPM	 SCFH	 SLPM	 SCFH	 SLPM
	 145	 10	 99	 1135	 535	 1808	 853	 2237	 1056
	 145	 10	 95	 1680	 793	 2795	 1319	 4464	 2107

	 101	 7.0	 99	 792	 374	 1266	 598	 1562	 737
	 101	 7.0	 95	 1175	 555	 1955	 923	 3123	 1474

	 73	 5.0	 99	 541	 255	 863	 407	 1065	 503
	 73	 5.0	 95	 798	 377	 1329	 627	 2124	 1003

System Specifications

All troubleshooting and service activities should be performed by suitable personnel using 
reasonable care.

Loss of outlet pressure

Symptom	 Course of Action

Check that the flow control valve on the generator is fully open and control the flow  with a valve at the process.

Check operating pressure to assure that it is greater than 80 psig (5.5 barg).

Check the system for leaks.

Check operating pressure to assure that it is greater than 80 psig (5.5 barg).

Check setting of flow control valve.  Adjust if necessary.

Check the system for leaks.

Check drains on prefilters.

Check setting of flow rate compared to specification.

Check the operating pressure to assure that  it has not varied from the original reading.

Check the system for leaks.

Measure the temperature and dewpoint of the inlet air.  The recommended temperature is 68°F (20°C) and the recommended dewpoint  
60°F (15°C) or lower.

Calibrate oxygen analyzer (if needed).

Check inlet pressure.  It should be greater than 15 psig (1 barg) to seal drain.

Remove tubing from the drain and hold finger over drain opening for a few seconds to allow pressure to build; drain to seal.

Remove bowl from filter assembly and rinse with water.

If leak persists, replace automatic float drain. (P/N 21552)

Loss of outlet flow

Purity is  lower than specified for 
operating conditions

Air leak through drains of prefilters

Symptom - Oxygen Analyzer	 Course of Action

Display varies	 Check process flow demand

	 Check sensor light

	 Check sample lines for leaks

Alarm stays on	 Check set points

Limited range during calibration	 Replace sensor (P/N 72695)

	 To arrange for system service, contact the Technical Services Department at 1-800-343-4048, 8AM to 5 PM 
EST 		  (North America only).  For other locations, please contact your local representative.

Troubleshooting and Service
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Symbol Description

Caution, refer to accompanying docu-
ments for explanation.

Refer to the caution/warning note indi-
cated for explanation.

Caution, risk of electric shock.

Notes and Cautions

1	 Complete and mail your registration card.
2	 Keep your product certification in a safe place.
3	 Call the Technical Services Department at 800-343-4048, 8AM to 5PM Eastern 

Time with any questions.  (For locations outside North America, please contact your local 
representative.)

Each major component in this unit has a serial number The serial number label for the entire unit 
is attached to the left side panel, near the inlet port.  For your own records, and in case service is 
required, please record the following:
DATE IN SERVICE				    SERIAL NO.
Please have the serial number available when calling for assistance.

Don’t Forget To:

Serial Numbers

WARRANTY (NORTH AMERICA ONLY)
(FOR INFORMATION CONTACT YOUR LOCAL REPRESENTATIVE)

Parker Hannifin guarantees to the original purchaser of this product, that if the product fails or is defective within                         
12 months from the date of purchase, when this product is operated and maintained according to the instructions 
provided with the product, then Parker guarantees, at Parker’s option, to replace the product, repair the product, 
or refund the original price for the product.  This warranty applies only to defects in material or workmanship 
and does not cover: ring and valve wear on compressors, routine maintenance recommended by the instruc-
tions provided with this product, or filter cartridges.  Any modification of the product without written approval 
from Parker will result in voiding this warranty.  Complete details of the warranty are available on request.  This 
warranty applies to units purchased and operated in North America.

©Parker Hannifin Corporation 2004, 2019
Printed in U.S.A.   Bulletin TI-HXF-7F

Notes

1	 The flow meter reading is dimen-
sionless.  Read flow meter at the 
middle of the ball.  The actual flow 
at various operating pressures is 
converted into SCFH (standard 
cubic feet per hour) and SLPM 
(standard liters per minute) in the 
purity label flow chart on the unit.

2	 Minimum purity shown on the purity 
label is in percent nitrogen.  The 
balance of 100% is essentially all 
oxygen.  Nitrogen purity percentages 
include Argon concentration.

3	 All data shown on the purity label 
above is based on an inlet air tem-
perature of 68°F (20°C).

Cautions

1	 The Balston 75-760 and 75-780 
Nitrogen Generation Systems 
should be installed in an area with 
adequate ventilation to reduce the 
flammability of the oxygen-rich per-
meate stream.  The system should 
not be located in an area where the 
permeate stream poses the risk of 
explosion or combustion.  

2	 Nitrogen is nontoxic and largely 
inert.  It can act as a simple 
asphyxiant by displacing oxygen 
in air.  Inhalation of nitrogen in 
excessive concentrations can re-
sult in unconsciousness without 
any warning symptoms such as 
dizziness, fatigue, etc.

3	 The maximum operating pressure 
of the system is 145 psig (10 barg).  
Operating the nitrogen generator 
at pressures above 145 psig (10 
barg) will result in damage to the 
membrane.

4	 The recommended operating inlet 
air temperature for the nitrogen 
generator is 68°F (20°C) or less.  
If the inlet air temperature will be 
higher than the ambient temperature, 
the compressed air should be cooled 
and filtered, to remove water and oil, 
prior to heating for introduction to 
the nitrogen generator.  Do not use 
high temperature compressed air 
directly from the compressor or 
damage to the membrane module 
may occur.

5	 The maximum operating inlet air 

4	 Changes in inlet pressure or outlet 
flow requirements will alter the 
nitrogen purity.

temperature of the Balston 75-760 
or   75-780 Nitrogen Generation 
System is 95°F (35°C).  If the 
inlet air temperature is above 
95°F (35°C), the longevity of the 
membrane will be reduced and the 
warranty will be void.

6	 The drain lines from the first two 
stages of filtration should be piped 
away to an appropriate collection 
vessel or waste treatment system to 
avoid any possible re-entrainment 
of liquid in the emergent filtered air 
which feeds the membrane module.

7	 Use of any valve other than a gate 
valve on the inlet air supply may 
cause damage to the membrane 
module.

2

Explanation of Warning Symbols

Parker Hannifin (UK) Ltd
Gas Separation & Filtration Division EMEA
Dukesway, Team Valley Trading Estate
Gateshead, Tyne & Wear, NE11 0PZ United Kingdom
Ph: +44 (0)191 402 9000
www.parker.com/gsfe    FNSdhFNS_TSG@parker.com

Parker Hannifin Corporation
Industrial Gas Filtration and
Generation Division
4087 Walden Ave.
Lancaster, NY 14086
Tel:  978-858-0505   Fax:  978-556-7501
www.balstonfilters.com
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CELL: SYS


