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SECTION 1

DESCRIPTION OF EQUIPMENT

SCOPE OF SUPPLY
One Gas Booster Unit comprising of the following:-

e One Haskel Air driven Gas Booster model AGD-32-28881-ATEX.

e Air controls which include Air Filter, Air Regulator, Air Regulated Pressure
Gauge and On/Off Valve.
Gas Inlet and Outlet filters with %" NPT (F) connections.
Gas Inlet and Outlet safe case panel mounted gauges.
Adjustable automatic Pressure Switches to stop booster at minimum gas inlet
and maximum gas outlet pressures.

o Adjustable high pressure output relief vaive.

All mounted in a Stainless Steel frame with gauge panel.

The system is ATEX certified to Ex 11 2 G ¢ T3.
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SECTION 2
OPERATING INSTRUCTIONS

Connections
1. Connect a discharge line to the 1/4’NPT (F) Gas Outlet port.

2. Connect a nitrogen bottle to the 1/4°NPT (F) Gas Inlet port.
3. Connect an air supply to the 1/2"BSPP (F) Air inlet.

Preliminary Checks

1. Ensure all the connections stated above are made.
2. Ensure the Air Drive On/Off Valve is closed.
3. Ensure the Air Drive regulator is closed.

Operation
1. Slowly turn on the nitrogen supply to allow gas to flow through the booster.

2. Allow the gas to equalise across the booster (refer to the inlet Pressure
Gauge and the Outlet Pressure Gauge)

3. Open the Air Drive On / Off Valve.

4. Slowly wind open the Air Drive Regulator clockwise to start the Booster
cycling. Continue turning the Regulator clockwise until the desired outlet
pressure is obtained. This will be indicated on the Outlet Pressure Gauge.

NOTE: a) The Booster will stop if the inlet pressure falls below
Sbar, due to the presence of the Inlet Pilot Switch.
b) The Booster will also stop when the outlet pressure
reaches 285bar due to the presence of the Outlet Pilot
Switch.

5. Once pressurisation is complete close the Air Drive On/Off Valve and wind
closed the Air Drive Regulator. Turn off the nitrogen supply.

Safety Notes:

M Always ensure that testing is carried out in a safe area with adequate
protection for personnel and equipment.

W Never disconnect test specimen until you are sure all pressure has been
released.
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SECTION 3

PART SCHEDULE(S) & DRAWING(S)
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SECTION 4

PRODUCT LITERATURE/DRAWINGS

Please refer to the following website for additional information:-

www.haskel.com
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Operating and Maintenance Instructions

Instructions de Fonctionnement et
d’Entretien
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Istruzioni di Prestazione e Manutenzione

Instrugdes de Funcionamento e Manutengao

Air Driven Gas Booster
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5-3/4" Drive AG Series
Surpresseurs d’Air
Pneumatique a Gaz

Entrainement
5-3/4" Série AG

Luftdruck Gas-Booster Druckluftzylinder Kompressoren

Schalldadmpfer
5-3/4” Antrieb AG Reihe

Compressori Generatore a Gas Trasmissione ad Aria
Serie Trasmissione AG 5-3/4

Compressores de Gas Tipo Gas Booster com Comando

Pneumatico
Série AG 5-3/4”

www.haskel.com



Air Driven Gas Booster Compressor, 5-3/4° Drive AG Serigs » OM-3F
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Alr Driven Gas Booster Compressor, 5-3/4” Drive AG Series » OM-3F

Introduction

The Haskel "Qil Free” gas booster compressor is an air driven, non-lubricated, reciprocating piston type
gas compressor available in single acting single stage, double acting single stage, and two stage
configurations. Individual models may also be used in series for multiple staging. The model number is
the approximate ratio of the air drive piston(s) area to the gas piston(s) area.

CAUTION: High pressure gas can be dangerous if improperly handled.

Description

General

The air drive piston(s) in all models are automatically cycled by a non-detented, unbalanced air valve
spool that is altemately pressurized and vented by the pilot air system. This drive is directly connected to
the booster section piston{s) which are designed to run dry without lubrication to supply gas free of
hydrocarbon contamination. Exhaust air from the drive is used to cool the gas barrels and in 2 stage
units, the gas intercooler. Some models depend on the cold air exhausting from the muffler slots directly
against the gas barrel (without benefit of a cooling jacket). Therefore, the position of the exhaust muffier
on these models should not be disturbed. Mufflers on models with cooling Jackets may be relocated for

noise or configuration convenience.

Air Drive Section

Refer to detailed assembly drawing of the alr drive section provided with each unit. The air drive
section consists of one or more air drive piston assemblies, an unbalanced spool type cycling control
valve and pilot valves (one mounted in the valve end cap and one in the opposite end cap), a flow tube to
direct drive air flow from the valve end cap to the opposite end cap, and pilot tube to connect the two pilot
valves, which are in series. The drive control vaive operates without springs or detents and is cycled by
the pilot valves alternately pressurizing and venting the large area on the inside end of this spool valve,

The coritrol valve, pilot valves and drive cylinder are lubricated with Haskel air drive grease, part no.
50868, at assembly. Qccasional relube of the easily accessible contro] valve and pilot valves with this

grease may be needed depending on the duty cycle of the Installation.

It is recommended that only o-rings and seals of proper compounds and hardness for low friction be used
in the air drive section. Haskel replacement seals are recommended.

If not otherwise installed by the factory, always install a conventional bowl type shap ait filter/water
Separator of the same or larger pipe size on the incoming air drive plumbing. Drain and maintain it
regularly. Do not use an airline lubricator of any kind.

Gas Section

Refer to the detailed assembly drawing on the gas section(s) provided with each unit. These
sheets cover the Individual parts and their installation for the gas section of the individual models. Note
that no [ubrication of any kind is ever used on the dynamic seals of the gas pumping sections.
They are designed to run dry supported on the inherent low friction properties of the seal and bearing
materials. The life of the gas section also depends on the cleanliness of the gas supply. Therefore,
micronic filtration is suggested at the gas inlet port. if compressed air or other moisture containing gas is
to be pumped, the initial dew point should be low enough to prevent saturation at booster output
pressure, and if any carry over of oil from the compressed air source is evident, special coalescing type
filtration may be necessary. Over the life of the meving parts, some migration of inert particles into the gas
output should be expected. Therefore, a small particle filter on the high pressure line may be advisable for

critical applications.

COMPRESSION RATIO-VOLUMETRIC EFFICIENCY

The compression ratio is the ratio of output pressure to gas supply pressure. (To calculate, use psi
absolute values.) The gas pumping sections are designed to have minimum unswept or clearance volume
at the end of the compression stroke. On the retumn (suction) stroke of the piston, output pressure In the

2



Air Driven Gas Booster Compressor, 5-3/4" Drive AG Series * OM-3F

unswept volume expands to inlet pressure. This reduces the amount of potential fresh gas intake on the
suction stroke. Volumetric efficiency therefore decreases rapidly with an increase in compression ratio
until the volumetric efficiency reaches zero when the unexpelled (expanded) gas completely fills the
cylinder at the end of the intake stroke. A cylinder with a 4% unswept volume will reach zero efficiency at

a compression ratio of approximately 25:1.

Praduction models of Haskel gas boosters are tested in the laboratory. Results of these tests indicate that
compression ratios of up to 40:1 are possible for some models under ideal conditions. However, for
satisfactory operation under production conditions in industrial applications, we recommend compression
ratios (per stage) of about 10:1 or less. Operation at higher ratios may not damage the gas booster but
because output flow and efficiency will be low, the use should be limited to pressurizing small volumes

such as pressure gauge tesfing, etc.

COOLING

Effective cooling of the gas pumping section s of paramount importance as service life of piston seals,
bearings, and static seals are dependent upon proper operating temperatures. Haskel gas boosters use
the exhaust air from the driving system to cool the gas barrel (and gas intercooler on the two stage
models). Driving air expands during the work cycle with a significant reduction in temperature. Therefore,
the exhaust air is a very efficient cooling medium.

In theory, compression ratios above 3:1 with most gases produce temperatures above the allowable limits
for the seals. In practice, however, the heat of compression is transferred to the air cooled gas barrel and
adjacent metal components during the relatively slow speed of the piston on the compression stroke and
these components will stay within allowable temperature limits. Laboratory tests indicate that maximum
temperatures occur between compression ratios of 5:1 and 10:1 and have shown that exhaust air cooling
is adequate even when the booster is running at full speed.

The gas discharge temperature may run as high as approximately 150°F above ambient temperature.
Under certain severe operating conditions, it may be necessary to slow down the cycling of the gas
booster to prevent overheating. It is very difficult to predict exactly when overheating may occur. To test,
install a thermocouple approximately 1 inch from the discharge port of the gas pumping section.
Temperatures above 300°F at this point will shorten piston seal life considerably.



Air Driven Gas Booster Compressor, 5-3/4" Drive AG Series « OM-3F

Maintenance

Air Valve Section
Remove spodl or sleeve in the following manner:

1.

2,

@ o bk ow

Remove air exhaust fitting located in cyeling valve end cap. Pull out spool; inspect 568017 o-rings.
Relube; reinstall; retest before further disassembly.

If necessary, remove sleeve and bumper (rubber faced spacer at inside end of sleeve) with tool P/N
28584 as shown in figures 1, 2, and 3.

Figure 1: Insert tool in second row of holes in sleeve
and if necessary, pry out with screwdriver.

Figure 3: insert bumper hook through center
of bumper and pull straight out.
Replace any 568020 o-rings or the bumper/spacer if damaged, worn or swollen.
Lubricate o-rings with light coat of Haskel 50866 lubricant.
Use lubricant liberally to hold bumper/spacer to sleeve with rubber side facing sleeve.

Push lubricated sleeve and bumper inte end cap bore, all the way in one quick motion. (If bumper
drops off sleeve too soon, remove, regrease and repeat.)

Install spool.
Replace exhaust fitting.

Pilot System

i

o os LN

Remove hex o-ring sealed plug.

Remove spring and 27375 pilot stem (figure 4).

Inspect pilot stem and seat for foreign material. Replace stem if shank is bent or scratched.
Replace stem if molded seat is damaged.

Apply 50866 lubricant and reassemble in the reverse manner.
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Afr Driven Gas Booster Compressor, 5-3/4" Drive AG Series  OM-3F

NOTE: Unless excessive leakage occurs, it is not advisable to replace the o-ring seal for the shank of the
stem. This requires disassembly of the air section. If replacement is required, care must be taken in
installing the Tru-Arc retainer concentrically as shown in figure 5. Use the 27375 pilot stem valve as
seating tool. Place the rubber valve face against the retainer and tap the top of the valve lightly with a
light hammer to evenly bend the legs of the retainer.

28584 Tool or use
slant, then rca needle nose I::]:gao 4
pu" up IF) pliers P
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Seating the Retainer FIGURE 5

FIGURE 4

Test Procedure for Pilot Control Valves - 27375:

After relube of the spool and reassembly, if the drive cycles erratically, the following test procedure wili
determine which of the pilot valves is faulty.

1. Remove the 17658-2 1/8” pipe plug in the upper end cap.

2. Install 0-160 psi pressure gauge.

3. Apply air pressure to the air drive inlet. Gauge will read zero pressure if lower pilot valve has not
been actuated. Gauge wil read full pilot air pressure if upper pilot valve has not been acluated.
Correct pilot valve action will cause gauge to immediately rise or fall from zero to pilot air pressure, A
slow increase in gauge reading indicates leakage past the seat of the pilot valve in the valve end
cap. A slow decrease in pressure indicates leakage past the seat of the opposite pilot valve. Examine
and replace as required. Check also for external air leaks at plugs.

4. If drive takes 1 stroke and stops, this is probably due to either pilot valve stem being too short. See
the assembly drawing for description of procedure to determine proper stem length.

For Disassembly and Repair of Air Drive Section and Air Piston:
1. Remove (4) tie bolts.

Remove air barrel and static seal o-rings.

Remove seal on air piston.

Remove air piston and rod assembly in air drive section.

See applicable assembly drawing. Note that the air drive seals and bearings for the rods are part of
the gas section seal kit,

Inspect, replace and install ali internal parts in air drive section per assembly drawing.

Relubricate air barrel with 50866 Haskel lubricant. Re-assembile drive in reverse order of disassembly
instructions. Care must be taken in disassembly and assembly that the flow and pilot tube o-rings be
on the flow and pilot tubes prior to assembly. Alternately (crosswise) tarque tie rods to a maximum
torque of 16-18 ft-lbs.

a9 x> wN
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Alr Driven Gas Booster Compressor, 5-3/4" Drive AG Serias + OM-3F
Operating and Maintenance Instructions

CE Compliance Supplement

SAFETY ISSUES

a. Please refer to the main section of this instruction manual for general handling, assembly and
disassembly instructions.

Storage temperatures are 25°F — 130°F (-3.8°C — 53.1°C).

Lockout/tagout is the responsibility of the end user.

If the machine weighs more than 39 Ibs (18 kg), use a hoist or get assistance for lifting.
Safety labels on the machines and meanings are as follows:

o o o0 o

e Ty -

General Danger Read Operator's Manual

f. Inan emergency, turn off the air supply.
g. Waming: if the pump(s) were not approved to ATEX, it must NOT be used in a potentially
explosive atmosphere.

h. Pressure relief devices must be installed as close as practical to the system.
i. Before maintenance, liquid section(s) should be purged if hazard liquid was transferred.
|- The end user must provide pressure indicators at the inlet and final outlet of the pump.

k. Please refer o the drawings in the main instruction manual for spare parts list and recommended
spare parts list.

22



Our products are backed by outstanding technical support, and excellent
reputation for reliability, and world-wide distribution.

Nos produits sont fournis par un support technique externe, une excellente
réputation concernant la fiabilité, et la distribution mondiale.

Unsere Produkte werden durch herausragende technische Unterstiitzung,
exzellente Verldsslichkeit und globalen Vertrieb unterstiitzt.

I nostri prodotti sono dotati di eccezionali supporti tecnici, eccellente
reputazione di affabilita, e distribuzione globale.

Nossos produtos tém o respaldo de uma excelente assisténcia técnica,
uma grande reputacédo de confiabilidade e um eficiente sistema de
distribui¢do em todo o mundo.

LIMITED WARRANTY
Haskel manufactured products are warranted free of original defects in materiat and workmanship for a period of one year from the
date of shipment to first user. This wamanty does not include packings, seals, or fallures caused by lack of proper maintenance,
incompatible fluids, foreign materials in the driving media, in the pumped media, or applicafion of pressures beyond catalog ratings.
Products belleved to be eriginally defective may be retumed, freight prepaid, for repair and/or replacement to the distributor,
authorized service representative, or to the factory. If upon inspection by the factory of authorized service representative, the
problem is found to be originally defective material or workmanship, repair or replacement will be made at no charge for labor or
materials, F.O.B. the point of repair or replacement. Permission to retum under warranty should be requested before shipment and
inciude the following: The original purchase date, purchase order number, serial number, model number, or other pertinent data to
establish warranty claim, and to expedite the retum of replacement to the owner.

If unit has been disassembled or reassembiled in a facility other than Haskel, warranty is void if it has been Improperly reassembled
or substitute parts have been used in place of factory manufactured parts.

Any modification to any Haskel product, which you have made or may make in the future, has been and will bs at your sole risk and
responsibility, and without Haskel's approval or consent. Haskel disclaims any and all iabfiity, obligation or responsibility for the
medified product; and for any daims, demands, or causes of action for damage or personal injuries resulting from the modification
andfor use of such a modified Haskel product.

HASKEL'S OBLIGATION WITH RESPECT TO ITS PRODUCTS SHALL BE LIMITED TO REPLACEMENT, AND IN NO EVENT
SHALL HASKEL BE LIABLE FOR ANY LOSS OR DAMAGE, CONSEQUENTIAL OR SPECIAL, OF WHATEVER KIND OR
NATURE, OR ANY OTHER EXPENSE WHICH MAY ARISE IN CONNECTION WITH OR AS A RESULT OF SUCH PRODUCTS
OR THE USE OF INCORPORATION THEREOF IN A JOB. THIS WARRANTY IS EXPRESSLY MADE IN LIEU OF ALL OTHER
WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE OR OTHERWISE, OTHER THAN
THOSE EXPRESSLY SET FORTH ABOVE, SHALL APPLY TQ HASKEL PRODUCTS.

Haskel! International inc. PrEN -

100 East Graham Place ¢ _ fi] @ c €

Burbank, CA 91502 USA \~&s
Tel: 818-843-4000 el

Email: sales@haskel.com
www.haskel.com
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SECTION 5

SAFETY INFORMATION
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Safety Instructions

CAUTION: HIGH PRESSURE MEDIA CAN BE DANGEROUS IF IMPROPERLY

HANDLED

Most accidents which occur during the operation and maintenance of machinery are
a result of failure to observe basic safety rules or precautions. Failure to observe the
precautions below may be considered dangerous practice or misuse of the system.

1. GENERAL

1.1

1.2,
1.3.

1.4.

1.5.

1.6.

1.7.
1.8.

1.9.

Never operate hand valves which are not properly secured to a bracket or
firm support. Always ensure pipelines, valves, pressure gauges and other
high pressure units are properly secured.

Never remove or tamper with safety devices guards or insulation materials

Never tighten H.P. couplings under pressure. Never slacken them as a
means of “Letting off” pressure.

Never pressurise rapidly because air and gases are particularly dangerous
when pressurised in a small cavity. Where possible, always purge or
bleed a pipeline before pressurizing and raise pressure slowly. (N.B.
shock pressure testing requires special safety protection)

Never have lengths of unguarded, unsupported H.P. tubing which can be
trodden on, fallen on, tripped over or merely vibrate in sympathy with a
pump or other machinery.

Never feel for leaks with a naked hand. Always think and look before
touching pipework.

Never use compressed air to clean loose dirt from clothing.

Never operate any equipment unless its function and operation is fully
understood.

Remember the differential angle on male to female sealing cones is
important. Always ensure it exists and is the right way round i.e. male 58°
- 59°, female 60° - 61°. Never lap the two mating parts together. Always



1.10.

1.12.

1.13.

1.14.
1.15.

Remember dirt in a hydraulic or pneumatic system is a hazard and
prevents the correct operation of the system.

. All H.P. large capacity testing must be done in the safety of the test cell

with expert supervision. The method of testing must be shown on the
drawing for the job.

Ensure correct lifting gear is used and it is tested and approved to local
safety regulations.

Local noise regulation must be observed, Ear defenders should be used if
noise level is greater than 85 dB.

Always clean any oil spills.

Avoid having to complete work on high pressure equipment against a
delivery deadline.

. BEFORE INSTALLATION:

2.1

2.2

2.3

Study the technical data received with the unit. Do not hesitate to call
your distributor or Haskel on any question.

Review the maximum system pressure that might be encountered at:
Drive input - media input and media output.

2.2.1 Be certain that the data confirms the unit to be rated for those
pressures at all three connections.

2.2.2 Be certain that your connecting piping, fittings, gauges, and
accessories are rated properly at all three ports and that relief
valve or burst disc protection is provided for any potential over
pressure.

Review the compatibility of the media with all components and piping
(particularly oxygen gas where each component exposed to the gas
should be specifically labelled for oxygen service).

. INSTALLATION:

3.1

3.2

3.3

Inspect all connections before tightening for any contaminants. Remove
any foreign materials. If system is for oxygen gas, follow specific special
inspection and cleaning procedures to ensure removal of any hydrocarbon
contamination.

Fasten unit securely to mounting surface before tightening piping
connections.

Stop and inspect any indication of cross-threading or galling (particularly
stainless steel to stainless steel fittings).

== § & wiLTON ROY



4. OPERATION:

4.1

4.2
4.3
4.4

4.5

Be certain you have an understanding of the complete system before
operating. Question anything that is unciear.

Always open media inlet and outlet valves before opening drive valve.
Open all valves slowly.

Presume that ALL installations will eventually leak due to vibration, wear
or accident.

Consider ALL gases (except air) to be potentially hazardous if confined in
a closed area. Therefore, operate only in a well ventilated area.

For use of pressure test equipment we recommend you refer to the following
documents.

Safety in Pressure Testing GS4 (ISBN0717616290)
2006/42/EC Machinery Directive
97/23/EC Pressure Equipment Directive
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ATEX
INSTRUCTIONS

BOOSTERS & AMPLIFIERS
BEING OPERATED
IN EXPLOSIVE ATMOSPHERES

IN OPERATON THE COMPRESSION RATIO SHOULD
NEVER BE ALLOWED TO EXCEED THE FOLLOWING

5:1 FOR -1.0 TO -15 (-32) GAS BARREL
9:1 FOR -30 (-62) GAS BARREL

20:1 FOR -75 &-152 (-233) GAS BARREL

. ALL Boosters & Amplifiers seals should be replaced with NEW seals at yearly
intervals OR 2000 hours which ever is sooner.

. Full inspection should be conducted and any wearing parts replaced.

. ALL Springs and Bearings fo be replaced at yearly intervals OR 6,500 hours
which ever is sooner.

. Boosters & Amplifiers returning into service should be ‘as new condition’.

. A Relief Valve should be fitted after the Booster OR a System Safety valve in
accordance with PED Directive 97/23/EC.

. All ATEX boosters servicing must be carried out by a competent person.
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ATEX
INSTRUCTIONS

ACCESSORIES BEING OPERATED
IN EXPLOSIVE ATMOSPHERES

. ALL seals and Bearings should be replaced at yearly intervals with new OR at
6,500 hours whichever is sooner.

. Full inspection should be conducted and any wearing parts replaced as
above.

. ALL springs to be replaced at yearly intervals or 6,500 hours whichever is
sooner.

. Accessories returning into service should be ‘as new condition.

. All ATEX accessories servicing must be carried out by a competent person.
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SECTION 6

MAINTENANCE
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MAINTENANCE

MAINTENANCE INSTRUCTIONS

The equipment could be operating in a comparatively hostile environment and
although it is designed to operate under these conditions, regular maintenance is
essential. The following daily, weekly, three monthly and yearly schedules should
be set up for cleaning and maintaining the various sections of the equipment. The
daily activities listed below may be undertaken by the operator. All other activities
should be carried out by the maintenance department. Many of these weekly and
monthly checks can be carried out without affecting the operation, but where
operation must be interrupted it Is essential that the schedule is rigorously applied
and not delayed for short term operating advantage.

FAILURE TO CARRY OUT MAINTENANCE MAY RESULT IN SERIOUS
SYSTEM FAILURE AND INVALIDATION OF YOUR WARANTY.

Daily

Check all joints for leaks and take the appropriate action.

Weekly

Check all joints visually for leakage, particularly those joints which are subject to
pressure. Wipe down all valve bodies and apply a light film of oil to stems and
handles of infrequently used valves where necessary, to avoid possible corrosion
and future tightness of operation.

Every three months

Check individual filters (where applicable) and clean if necessary — if after three
checks the filters are found to be clean — check only every six months.

Check for leaks from valve glands on any flow control valves and isolating valves
(where applicable) — adjust if necessary. If the valve still leaks remove and replace
packing.

Every fwo vears

Clean all valves replace any 'O’ rings and seats in regulators and replace any gland
packing in the valves. Once complete refit and Hydrotest.

Testing

When maintenance procedures or repairs have necessitated dismantling or
adjustment of sections of the equipment, it is essential that those sections are
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tested for correct functioning before the system is returned to the operator (Refer to
Operating Instructions).

Particular attention should be paid to leaks and the correct pressures indicated on
the system gauges with fluctuations kept to a minimum.

Removal/Replacement

Where it is necessary to remove components for repair, adjustment or replacement
refer to operation and Maintenance manual for details of circuit and components.

Safety Precautions

Never attempt to remove any part unless pressure has been isolated and the unit
vented.

Always wear gloves and protective eyewear when working on any part of the
equipment where chemicals may be present.

If chemicals are ingested or contact your eyes/skin, seek medical help immediately.
Ensure all threads are lubricated on assembly to prevent galling.

Haskel Service

In order to maintain the quality of your system we can offer full maintenance and
service facilities. Telephone or write to our service department for full details of:

- Installation.

- Commissioning.

- Preventative maintenance contracts.
Emergency breakdown call-out service.

- Supply of spare parts.

- Upgrading and modification facilities.

- Calibration with fully certified equipment.

- Customer training.

Service Department
Haskel Milton. Roy
North Hylton Road
Sunderland

SR5 3JD

Tel: 0191 5491212
E-Mail: repairs@haskel.co.uk
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