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Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability
from consequences that may occur. Only Tronair OEM replacement parts shall be used.

CAUTION!

It is MANDATORY that this instruction manual be read and understood by all persons operating this High
Pressure Oxygen Booster.

1.0 PRODUCT INFORMATION
11 DESCRIPTION

The Tronair Four Cylinder Cart with Booster is designed to minimize the handling of oxygen cylinders in loading and
unloading, transporting and servicing process and to provide boosted compressed gas for an aircraft.

The high pressure regulator is for regulating booster output pressure from 15 - 2250 psi (115 bar).

The booster provides the capability of boosting remaining lower pressure oxygen from supply cylinders to the required higher
aircraft system pressure; up to 2250 psig maximum. The booster system provides high regulated pressure output. The
transport cart allows a single operator to load full oxygen cylinders and transport them to service the aircraft, without ever
having to lift the cylinders. The unique quality of this cart is the operator never has to lift a cylinder, which can weigh between
120 and 175 Ibs., onto the cart. The cart has a very narrow footprint and a tight turning radius allowing for easy
maneuverability.

Consumer Requirement: This Oxygen Booster utilizes an air driven pressure amplifier, requiring 145 psic maximum air
pressure input at 80 SCFM volume.

Cart may be used to supply either internal aircraft systems or portable aircraft bottles.

DANGER!
TO AVOID SERIOUS INJURY, LOSS OF LIMB OR DEATH:

1. DO NOT use on LOW PRESSURE aircraft systems.

2. DO NOT use with ANY GAS OTHER THAN OXYGEN.

3. DO NOT exceed 2250 PSIG inlet oxygen bottle pressure into booster.

4. All components used in the oxygen system shall be clean, dry and free of all contamination per SAE
SPEC. AIR 1176.

5. Servicing and/or maintenance of oxygen systems shall be done by trained and qualified personnel
using approved procedures per SAE SPEC. ARP 1532.

1.2 MODEL & SERIAL NUMBER
Reference nameplate on unit

1.3 MANUFACTURER

TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1 Air Cargo Pkwy East Fax: (419) 867-0634

Swanton, Ohio 43558 USA E-mail: sales@tronair.com

Website: www.tronair.com

12/2018 | Rev. 04 Page |1



Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

14 SPECIFICATIONS/FEATURES
Dimensions:

e Height: 46 11/16 in (118.58 cm)

e Length: 92 13/16in (235.74 cm)

e Width: 35 13/16 in (90.96 cm)

e Weight: 970 Ibs (440 kg)

Rotating Cylinder Loader/Un-Loader:

Stable and efficient rotational motion guidance under variable weights, speeds and high load conditions keeping the
cylinders in the correct location

e  Struts control the rotating of the cylinders from the vertical and horizontal positions

e Accommodates cylinders 9 diameter, 56” tall and weighing less than 150 Ibs

e Manufactured of high strength materials to ensure the cylinders are secure

e Locks into horizontal or vertical position by a spring loaded plunger

e Makes unloading, transporting, servicing and moving the cylinders a one person operation

Cart:

e CE Marked

e Easy, one person loading/unloading

e Use with 9 diameter, 56” tall and weighing less than 150 Ibs oxygen cylinders; CGA 540 connection with check valves,
3000 psi max

e  Cylinders fully captured

e  Pneumatic tires/tapered wheel bearings

e Narrow width

e Very low profile, fits under most aircraft wings

e Parking brake

e Hose compartment storage tray

e Instrument Panel

e Powder coated heavy duty steel construction

e compact frame allows for a tight turning radius

Booster:

e Output Hose: 15 ft (4.6 m) long with #4 37°JIC female flare swivel fitting at aircraft hook-up end

e Output Rating: 2250 psi (155 bar) maximum

e  Minimum Supply Bottle Pressure: 250 psi (17 bar)

e Input to Booster Pump: 80 SCFM at 150 psi (10.3 bar) maximum

e Booster High Pressure Air Pilot: 2500 psi (172 bar)

e Booster High Pressure Relief: 2750 psi (189.6 bar)

e All plumbing, fittings, and components are oxygen cleaned. The unit and hoses are cleaned and packaged to avoid

possible system contamination.

Temperature Range:

0° to 200°F (17.7°to 93.3° C)

12/2018 | Rev. 04 Page | 2



Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

2.0 SAFETY INFORMATION

CAUTION!
A It is mandatory that this instruction manual be read and understood by all persons operating this High
Pressure Oxygen Booster.

21 USAGE AND SAFETY INFORMATION

Information presented in this manual and on various labels, tags, and plates on the unit pertains to equipment design,
installation, operation, maintenance and trouble shooting which should be read, understood, and followed for the safe and
effective use of this equipment.

2.2 SAFETY

The operation, maintenance, and trouble shooting of this high pressure oxygen booster requires practices and procedures
which ensure personal operator safety and the safety of others. Therefore, this equipment is to be operated and maintained
only by qualified persons in accordance with this manual and all applicable local codes.

NOTE: Safety instructions specifically pertaining to this unit appear throughout this manual highlighted by the
signal words WARNING, CAUTION, DANGER which identify different levels of hazard.

WARNING! — Warning is used to indicate the presence of a hazard that can cause severe personal injury,

or property damage if the caution notice is ignored.

WARNING!

TO AVOID SERIOUS INJURY OR DEATH OBSERVE THE FOLLOWING:

1. All components used in the oxygen system must be clean, dry, and free of all contamination per SAE
SPEC AIR 1176.

2. DO NOT use this equipment with nitrogen or gas other than oxygen.

3. DO NOT exceed 2250 psiG bottle inlet pressure into booster.

4. Servicing and maintenance of the system should only be done by trained and qualified personnel
using approved procedures.

5. Itis mandatory that this instruction manual be read and understood by all persons operating this
oxygen manifold.

int death, or substantial property damage if the warning notice is ignored.
CAUTION! — Caution is used to indicate the presence of a hazard that will or can cause minor personal injury

Pressures: Gases under pressure are a potential hazard in the form of stored energy. Accidents can occur when this energy
is improperly handled. Be sure that all equipment used is compatible and designed to control the pressures encountered.

Oxygen: Oxygen is an oxidizing gas and is chemically stable and nonflammable. However oxygen does support combustion.
High concentrations can accelerate the combustion of flammable materials up to and including an explosion. It is important to
understand that spontaneous combustion of organic materials can occur in oxygen rich atmospheres.

Handling: Oxygen handling must be done with care to avoid any association with hydro-carbons. Especially where fuels and
lubricants are present in aircraft service areas. It is imperative that oxygen systems be handled properly. Be sure to keep all
protective caps in position on equipment as long as possible, and replace them as soon as possible.

Velocity: Oxygen flowing at a high velocity in a piping system can propel any foreign material particles with such force that
the impact friction can raise the particles temperature to a possible ignition point. It is, therefore, imperative that a high degree
of cleanliness be maintained in the oxygen system at all times.

Oxygen Servicing: The following list contains additional general safety precautions that should be adhered to during the

servicing process. However, always refer to the manufacturer's procedure for the airplane being serviced.

1. Always ground the system to be serviced and the servicing equipment before connecting the filler adapter.

2. Close the oxygen bottle manual shutoff valve.

3. Ensure that all aircraft electrical power is off. Do not operate electrical switches, or connect or disconnect ground power
generators during the oxygen charging operation.

4. Do not service the oxygen system if fueling or other flammable fluid servicing is in process.

5. Do not charge the system too fast. Rapid charging can create a dangerous overheating condition.

SAE AIRCRAFT OXYGEN SPECIFICATION INFORMATION

For more information concerning specific SAE aircraft oxygen equipment specifications, contact:
Society of Automotive Engineers

400 Commonwealth Drive, Warrendale, PA 15096-0001

12/2018 | Rev. 04 Page | 3



Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

3.0 PREPARATION FOR USE
CAUTION!
Only use cylinders for which this unit was designed: 9 —9 % inch diameter, 2250 psig (155 bar) maximum
pressure with CGA 540 connection.
CAUTION!
z n \ Maximum towing speed is 10 mph (16 km/h).
3.1 LOADING/UNLOADING CYLINDERS
3.1.1 Loading Cylinders
WARNING!
This cart is designed to carry 4 cylinders simultaneously. Failure to install all 4 cylinders will create an
unstable condition. Cart must be fully loaded/unloaded before transporting.
& CAUTION!
Do NOT transport cart with cradles in upright position. Always store cradles in horizontal position.
1. Place cart on flat, level surface
2. Ensure Towbar is in upright position
3. Rotate both cylinder cradles to upright position (empty cradles will require assistance to move into position), ensure
locking mechanism is engaged
4. Lower bottom ramp
5. Remove bottom clamping handle assembly
6. Loosen only one top clamping knob and rotate strap away from cradle
7. Walk cylinder up ramp and into cradle, position cylinder valve outlet port to face directly forward, toward towbar
8. Rotate strap against cylinder and tighten top clamping knob
9. Repeat steps 6-8 for second cylinder

10. Install bottom clamping handle assembly and tighten

11. Raise bottom ramp into upright position and click into place

12. Repeat steps 6-11 for cylinders on opposite side

13. Once all four cylinders are secure rotate cradles to horizontal position. Ensure locking mechanism is engaged
14. Attach 4 input hosed to cylinders

3.1.2 Unloading Cylinders
WARNING!

This cart is designed to carry 4 cylinders simultaneously. Failure to install all 4 cylinders will create an
unstable condition. Cart must be fully loaded/unloaded before transporting.

CAUTION!
Do NOT transport cart with cradles in upright position. Always store cradles in horizontal position.

> P

1. Place cart on flat, level surface

2. Ensure Towbar is in upright position

3. Close cylinder valves and disconnect input hoses

4. Rotate both cylinder cradles to upright position, ensure locking mechanism is engaged
5. Lower bottom ramp

6. Remove bottom clamping handle assembly

7. Loosen only one top clamping knob and rotate strap away from cradle

8. Walk cylinder down ramp

9. Repeat steps 7 & 8 for second cylinder

10. Repeat steps 5-8 for cylinders on opposite side

3.0 Preparation for use continued on following page.
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Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator
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3.0 PREPARATION FOR USE (continued)
3.2 SCHEMATIC
OUTLE] PRESSURE
HIGH PRESSURE
REGULATOR 5000 PSIG
15-2500 PSI <::>
o
HIGH PRESSURE
N ‘ 51& OXYGEN T0
% ATRCRAFT
OUTPUT SHUT
OFF VALVE
PRESSURE ( ]
A

GAUGE ! RELIEF
160 PSIG ! RELIEF 2750 PSI !

150 PSI
m @
FILTER
| - |
AN ‘ ! ‘
1/2" ENPT
AIR DRIVE HI PRESS.
INLET : SWITCH (NO) }
2500 PSI
! BOOSTER !
SUPPLY BOTTLES MANIFOLD ! !
(NOT INCLUDED) BLOCK LOW PRESS.
— r ! SWITCH (NC)
T kot | pResiuhe | 200 ot |
&< —@ GAUGE_ |
‘ | 5000 PSIG
—_ - | |
| |
BOOSTER
ASSEMBLY
4.0 TRAINING
4.1 TRAINING REQUIREMENTS

The employer of the operator is responsible for providing a training program sufficient for the safe operation of the unit.

4.2 TRAINING PROGRAM

The employer provided operator training program should cover safety procedures concerning use of the unit in and around the
intended aircraft at the intended aircraft servicing location.

4.3 OPERATOR TRAINING
The operator training should provide the required training for safe operation of the unit.

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained technician.

12/2018 | Rev. 04 Page | 5



Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

5.0 OPERATION OF OXYGEN BOOSTER

WARNING!
If there are any differences between the following instructions and the aircraft maintenance manual, the
aircraft maintenance manual will take precedence.

1. Attach one static discharge cable clamp to aircraft static ground. (See aircraft maintenance manual if any questions.)
2. Attach other static discharge cable clamp to earth static ground. (See aircraft maintenance manual if any questions.)
3. Be sure all valves and controls are in the closed or “OFF” position.

WARNING!

A Be sure fill line is secured prior to purging the unit. This will prevent the hose from “whipping” if too much
oxygen is allowed to flow through the unit.

SHOP AIR/NITROGEN INLET

A FILL PROCEDURE / (1/2" FEMALE NPT)

5

1. Connect shop air supply (see Figure 3)

2. Close high pressure oxygen gas output valve

3. Reduce output pressure regulator to minimum pressure (counter
clockwise)

4. Remove cap from output hose and immediately loosely connect

hose to aircraft component

SLOWLY open shut off valve on the oxygen bottle

Adjust output pressure regulator for 50 — 100 psig on output

pressure gauge

7. Open high pressure oxygen gas output valve slightly to purge
output hose

8. Close high pressure oxygen gas output valve

9. Tighten output hose to aircraft component > |

10. Read aircraft system oxygen pressure required ) /_/

11. Adjust output pressure regulator to required pressure —

12. Slowly open high pressure oxygen gas output valve to fill aircraft component FIGURE 3 - Shop Air

13. Close high pressure oxygen gas output valve

14. Allow system to cool and recheck aircraft oxygen pressure prior to disconnecting. Repeat stems 12 & 13 if necessary

5.
6.

—

If non-standard ambient temperatures are present at the time of oxygen system recharging, refer to Table 1 to determine the
proper filling pressure for oxygen cylinders.

TABLE 1
At Temperature Fill to Working Pressure
Degrees F Multiplied by Figure Below

110 1.10

105 1.0875
100 1.075
95 1.0625
90 1.05

85 1.0375
80 1.025
75 1.0125
70 1.000
65 0.9875
60 0.975
55 0.9625
50 0.95

45 0.9375
40 0.925

EXAMPLE: Ambient Temperature = 90° F, Working pressure is 1800 PSIG:

Charge Pressure = (1800) x (1.05) = 1890 psiG

5.0 Operation of oxygen booster continued on following page.
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Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

TRONA' E@ 20-4523-0000

5.0 OPERATION OF OXYGEN BOOSTER (continued)
5.2 DISCONNECT PROCEDURE

WARNING!
& When the aircraft fill line is pressurized or when oxygen is flowing through the system, the fill line hose will
“whip” if not secured.

Close the shut off valves on the oxygen bottle

Open high pressure oxygen gas output valve

Reduce high pressure output regulator to minimum pressure

SLOWLY disconnect the output hose from the aircraft to bleed remaining pressure within the system
Immediately reinstall the cap on the output hose

Close high pressure oxygen gas output valve

Disconnect shop air supply and close shop air shut off valve

NoohrwdbE

w

TO READ INDIVIDUAL BOTTLE PRESSURE

Close high pressure oxygen gas output valve

SLOWLY open a bottle shutoff valve

Read pressure on bottle supply pressure gauge

Close bottle shutoff valve

Open high pressure oxygen gas output valve and slightly adjust pressure regulator to bleed off system pressure
Repeat procedure for other bottles

oukhwnhE O

5.4 EFFICIENT USE OF SYSTEM

Maximum oxygen may be removed from supply bottles if aircraft are serviced from the lowest pressure bottle first. In this
manner, the most oxygen may be removed from each bottle. Even bottles with relatively low pressures may be used to service
aircraft if the aircraft has a depleted system (250 psi minimum).

6.0 PACKAGING AND STORAGE
6.1 STORAGE

e  Store the unit in a clean, dry area when not in use.
e Be sure that all hoses are capped and the unit is covered with lint free covering for the duration of unit storage to ensure
complete oxygen system cleanliness for future aircraft system recharging.

7.0 TROUBLESHOOTING
Refer to Appendix | and Appendix Il

8.0 MAINTENANCE
The operation, maintenance, and trouble shooting of this unit require practices and procedures, which ensure personal

operator safety and the safety of others. Therefore, this equipment is to be operated and maintained only by qualified persons
in accordance with this manual and all applicable local codes. Maintenance is only to be done by qualified persons.

All maintenance personnel must be familiar with the cautions and warnings associated with high pressure oxygen and high
pressure oxygen systems as outlined in Section 3 - Safety of this manual prior to performing any maintenance on the unit.

8.1 TRAILER

e The inlet shop air filter should be inspected every 300 - 600 hours of service or every two years, whichever comes first.
The sintered bronze filter element can be cleaned using soap and water. The element should be dried with shop air blown
from the inside out. The element may be cleaned multiple times before replacing, depending on cleanliness of operating
environment. The replacement air filter element is available from Tronair, part number PC-1145.

e Maintain pressure listed on tires.

e Grease wheel bearings quarterly.

e Generally keep the entire unit clean and free from contaminants. Visually inspect for any system leaks or damage.
Correction of any problems prior to unit operation is imperative for safe operation.

8.2 OXYGEN COMPONENTS
WARNING!

A OXYGEN EQUIPMENT IS NOT FIELD OR CUSTOMER SERVICEABLE!
OEM repair or replacement is recommended.

e The gauges on this unit should be inspected and calibrated annually to ANSI grade A accuracy, to maintain and ensure
accuracy.

¢ Manifold inlet hoses should be inspected weekly for signs of cracking or kinking, replace as necessary.

e Inspect oxygen manifold output hose prior to each use for signs of cracking or kinking, replace as necessary.

e Replace inlet and output filters after 2000 hours of use (Z-7011).

12/2018 | Rev. 04 Page | 7



Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator
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9.0 PROVISION OF SPARES
9.1 SOURCE OF SPARE PARTS
Spare parts may be obtained from the manufacturer:
TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1 Air Cargo Pkwy East Fax: (419) 867-0634
Swanton, Ohio 43558 USA E-mail: sales@tronair.com
Website: www.tronair.com
9.2 RECOMMENDED SPARE PARTS LISTS

Reference the following page(s) for Replacement Parts and Kits available.

10.0 IN SERVICE SUPPORT
Contact Tronair, Inc. for technical services and information. See Section 1.3 — Manufacturer.

11.0 GUARANTEES/LIMITATION OF LIABILITY

Tronair products are warranted to be free of manufacturing or material defects for a period of one year after shipment to the
original customer. This is solely limited to the repair or replacement of defective components. This warranty does not cover the
following items:

a) Parts required for normal maintenance

b) Parts covered by a component manufacturers warranty

¢c) Replacement parts have a 90-day warranty from date of shipment

If you have a problem that may require service, contact Tronair immediately. Do not attempt to repair or disassemble a product
without first contacting Tronair, any action may affect warranty coverage. When you contact Tronair be prepared to provide the
following information:

a) Product Model Number

b) Product Serial Number

c) Description of the problem

If warranty coverage is approved, either replacement parts will be sent or the product will have to be returned to Tronair for
repairs. If the product is to be returned, a Return Material Authorization (RMA) number will be issued for reference purposes
on any shipping documents. Failure to obtain a RMA in advance of returning an item will result in a service fee. A decision on
the extent of warranty coverage on returned products is reserved pending inspection at Tronair. Any shipments to Tronair must
be shipped freight prepaid. Freight costs on shipments to customers will be paid by Tronair on any warranty claims only. Any
unauthorized modification of the Tronair products or use of the Tronair products in violation of cautions and warnings in any
manual (including updates) or safety bulletins published or delivered by Tronair will immediately void any warranty, express or
implied.

The obligations of Tronair expressly stated herein are in lieu of all other warranties or conditions expressed or implied. Any
unauthorized modification of the Tronair products or use of the Tronair products in violations of cautions and
warnings in any manual (including updates) or safety bulletins published or delivered by Tronair will immediately
void any warranty, express or implied and Tronair disclaims any and all liability for injury (WITHOUT LIMITATION and
including DEATH), loss or damage arising from or relating to such misuse.

12.0 APPENDICES
APPENDIX | Maxpro Operating & Maintenance Instructions & Drawing.
APPENDIX Il Tescom (44-1100 Series) Regulator Operation & Service Instructions, Piston Sensed Pressure Reducing

Regulators Operation & Service Manual, Safety, Installation, & Operation Precautions, Cleaning Notice
APPENDIX Il Haskel Gas Booster
APPENDIX IV Instrument Certification Notice
APPENDIX V Declaration of Conformity
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TRONAIR®
Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.
@ DO

B

Item | Part Number Description Qty
1 H-3424 Hub, Bearing 2
2 G-1230-01 Nut, Axle 1 ¥4 2
3 G-1283 Washer, Spindle 1” 6
4 G-1301-11 Pin, Cotter 3/16 x 1 %2 2
5 Z-8095-01 Weldment, 4-Cylinder Cart 1
6 U-1144 Assembly, Wheel w/Seal 4
7 G-1203-1120 Elastic Jamnut, 1 % 4
8 H-3668 Clips, Retaining 4
9 G-1301-02 Pin, Cotter 3/16 x 1 2 2
10 | z-8237 Assembly, Left Cylinder Support 1
11 | Z-8236 Assembly, Right Cylinder Support 1
12 | Z-8099-01 Weldment, Front Truck 1
13 | G-1301-03 Pin, Cotter e x 1 V2 1
14 | H-2019-76 Bearing, Flange 2
15 | R-2096 Pin, Towbar 1
16 | J-5501 Lever 1
17 G-1503-1090N Flatwasher, ¥2 Narrow, SST 2
18 | G-1112-109500 Bolt, HH SST, %2 - 20 X 2 % Long 1

12/2018 | Rev. 04 Page | 9



TRONAIR®

20-4523-0000

Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
19 | G-1203-1095 Elastic Jamnut, ¥2 - 20 1
20 Z-8173-01 Weldment, Towbar 1
21 | H-3687 Dampner 2
22 | H-3666 Stud, Ball 5/16 — 18 2
23 | S-2625-01 Hose Tray 1
24 | Z-8242 Assembly, Oxygen Booster 1
25 | G-1112-105022 Bolt, HH SST, ¥ - 20 x 2 ¥4 Long 2
26 | G-1501-1050 ESN, SST, ¥ - 20 2

12/2018 | Rev. 04
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TRONA' E@ 20-4523-0000

Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List

When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Section view A-A Section view B-B
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TRONAIR®

20-4523-0000

Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.
Item | Part Number Description Qty

H-3673 Knob, Ball 1
2 Z-8171-01 Weldment, Pin 1
3 S-2626-01 Bracket, Cradle Stop 1
4 H-3674 Spring 1
5 G-1112-105010 Bolt, HH SST, ¥4 - 20 x 1 Long 2
6 Z-8188-01 Machining, Clamping Handle 1
7 Z-8103-01 Weldment, Cylinder Support Handle 1
8 G-1303-13100 Pin, Roll SST, ¥ x 1 Long 1
9 H-3666 Stud, Ball 5/16 — 18 2
10 | G-1112-109030 Bolt, HH SST, % - 13 X 3 Long 1
11 | G-1203-1090 Elastic Jamnut, %2 - 13 3
12 | S-2629-01 Strap 1
13 | S-2628-01 Srap 1
14 H-2677-08 Assembly, Knurled Knob, SST 2
15 | R-2800 Threaded Pivot 2

12/2018 | Rev. 04
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TRONAIR®
Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List

When ordering replacement parts/kits, please specify model, serial number and color of your unit.
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TRONAIR®

20-4523-0000

Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
1 Z-7654-01 Weldment, Frame 1
2 N-2017-14-S Tee, Male Run 1
3 N-2055-03-S Reducer, Tube (8-4) 1
4 N-2026-05-B Swivel, Hose Fitting (-8) 1
5 N-2026-01-B Swivel, Hose Fitting (-4) 2
6 PC-1032 Filter 1
7 N-2010-04-SS Connector, Female (1/4 NPT x -4 JIC) 1
8 PC-1103 Clamp, Regulator Mounting 1
9 V-1001 Label, Made in the USA 1
10 | HC-2278 Gauge, Pressure 160 psi 1
11 | V-2045 Label, Operator 1
12 | G-1154-105204 Screw, BHCS % - 20 x %2 Long 2
13 | V-2044 Label, Oxygen 1
14 | V-2064 Label, Output Valve 1
15 | S-1908-01 Panel, Instrument 1
16 | G-1439-1050-S Nutsert, ¥ - 20 5
17 | G-1100-106510 Bolt, 5/16 — 24 x % Long 4
18 | G-1250-1060N Flatwasher, 5/16 Narrow 8
19 | G-1202-1065 Elastic Stopnut, 5/16 - 24 4
20 | G-1157-105006 Screw, PAN HD CRS REC, ¥ - 20 x % Long 6
21 | G-1100-105026 Bolt, ¥4 - 20 x 2 % Long 2
22 G-1250-1050N Flatwasher, ¥4 narrow 4
23 | G-1202-1050 Elastic Stopnut, ¥4 - 20 4
24 | N-2009-05-S Connector, Male (04 Tube ¥ NPT) 1
25 | N-2500-03 Elbow, 90° Barbed 1
28 | PC-1062-02 Regulator, High Pressure (Cleaned) 1
29 | PC-1196 Booster, Oxygen (Cleaned) 1
34 | V-1556 Label, Use No Oll 2
35 | HC-2289 Gauge, Pressure 5000 psi (Cleaned) 2
40 | HC-2285-04 Seal, Conical 4
41 TF-1249 Assembly, Hose 1
42 TF-1250 Assembly, Hose 1
43 | HC-2397 Valve, Ball 1
44 | J-3717 Manifold, Oxygen 1
46 N-2755-03-SS-B Elbow, Straight Thread 1
47 N-2098-04-SS Connector, Female 2
48 | N-2518-03-SS Elbow, Male 2
49 | N-2518-04-SS Elbow, Male 2
50 | N-2522-03-SS Plug, Hex Head 1
52 | N-2753-03-SS Elbow, Swivel Nut 4
53 | N-2754-02-SS-B Elbow, Male Pipe 5
54 | N-2756-04-SS Connector, Male 1

12/2018 | Rev. 04
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TRONAIR®

20-4523-0000
Four Cylinder Tiltable Oxygen Cart with Booster and Manifold/Regulator

Parts List

When ordering replacement parts/kits, please specify model, serial number and color of your unit.
Iltem | Part Number Description Qty
N/S | TF-1047-05*15.0 Hose, %" Push On (Air Filter Outlet — Booster Drive) 1
N/S | TF-1047-01-15.0 Hose, %" Push On (Air Filter Outlet — Booster Pressure Gauge) 1
N/S | TF-1079-06 Pigtail, 12" Long (Cleaned) (Booster Inlet — Inlet Filter) 1
N/S | TF-1079-06 Pigtail, 12" Long (Cleaned) (Booster Outlet — Regulator Inlet) 1
N/S | TF-1079-01 Pigtail, 18” Long (Cleaned) (Supply Pressure Gauge — Side/Manifold) 1
N/S | Z-8272 Assembly, Inlet Hose (Cleaned) (Top/Bottom of Manifold) 4
N/S | Z-5997 Assembly, Output Hose (Cleaned) (Output Filter) 1

Z-7011 Assembly, Filter; consist of:
45 N-2009-04-SS Connector, Male (-04) 2
51 N-2752-01-SS Swivel, 37°
55 PC-1136 Filter, In-Line

12/2018 | Rev. 04
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MAXPRO TECHNOLOGIES, INC.
Installation and Maintenance Manual

o MAXIMATOR
“DLA”, “MPLV2", “SPLV2”, “GPLV2” AIR AMPLIFIERS

When ordering spare parts please specify model, serial and order numbers.

INTRODUCTION

The Maximator Air Amplifiers and Gas Boosters are driven by compressed air and controlled by a

floating control valve and pilot valves. Styles are single and double acting with single and two
stage versions ' '

INSTALLATION

The Amplifier and Gas Booster can be installed in any position

SALIOIL.

Mounting brackets are provided  at each end of the air cylinder, which uses 3/8" bolts.

Recommended Schematic:

Air Filter

Air Regulator

Manual Shut-off Valve

Comnnection for unregulated pilot valve (1/8" FNPT)
Main Air Drive Inlet

. Tee

A S o

MAXPRO TECHNOLOGIES, INC.
7728 KLIER DR.  FAIRVIEW, PA. 16415

PHONE: 814-474-9191 FAX:  814-474-9391 Printed in USA Page 1



COMPRESSED AIR SUPPLY

Do not use an air lubricator because the Amplifier was lubricated with a silicon free grease when
built. (Kluber Lube). '

A compressed air filter is required and if the air is not dry, a water separator must be used.

Air control packages including a filter, regulator, gauge and shut-off valve are available as an
option. v :

The air pressure connection is a 1/2" FNPT on DLE and DLA units, and 3/8" FNPT on SPLV
and GPLV Amplifiers, and is located at the spool valve housing.

A second 1/8" FNPT air connection is provided and must be plumbed from an unregulated air

source. This connection bypasses the pressure reducer and is connected directly to the pilot valve
to provide low pressure differential start-up and re-start for better pressure contro.

HIGH PRESSURE ATR/GAS SECTION

‘When connection the Amplifier or Booster, never loosen the suction or discharge nozzles.
A suction filter with a maximum of 40 mesh should be installed in the suction line.
YENTILATION AND LEAKAGE PORTS

The two air section end caps each contain two 1/8" FNPT connections, located opposite each
other.

One of these is fitted with a filter and ensures that the rear of the high pressure piston is
adequately ventilated and the seals are protected on the suction stroke from external particles

entering the high pressure section. Any high pressure gas leak would come out of these ports.

When using hazardous gas, these ports must be plumbed to a safe vent area along with the main
air exhaust in event of seal failure. :

~ The other 1/8" FNPT connection is for venting the air drive side in event of air seal failure.

MAXPRO TECHNOLOGIES, INC. Page 2



START UP

The Suction and Discharge valves are marked with arrows indicating the direction of flow and must be
fitted with the proper size and style of tubing.

Unload the pressure regulator on the compressed air side and open the manual shut-off valve on the air
side. Open the suction line with the appropriate supply pressure gas. The Amplifier or Booster will -
automatically shut down once the preset operating pressure has been obtained. With multistage
Boosters, the first stage discharge valve is already connected to the second stage suction valve.

COOLING

The exhaust air from the compressed air drive is used in boosters with a relatively high compression
ratio for cooling the high pressure cylinders. Under certain extreme operating conditions or with
constant operation, it is necessary to reduce the Maximator Amplifier or Booster’s stroke rate in order
to avoid overheating. If thermal monitoring is required, install a thermocouple with temperature
indicator as near as possible to the high pressure connection. Tests have shown that temperatures in
excess of 100C measured at this point considerably reduce the service life of the piston seals.

MAINTENANCE
USE ONLY ORIGINAL MAXIMATOR SPARE PARTS

The air drives of all Air Amplifiers and Gas Boosters are factory pre-treated with silicon free grease - »
(Kluber Lube) and require no further lubrication except during routine maintenance.

Amplifiers/Boosters can be repaired at your local authorized service center or returned directly to
Maxpro Technologies for quick turn-around service.

Amplifiers/Boosters returned for repair should be accompanied with the model, serial and order
numbers as well as mfg. date and description of the problem / symptom.

TROUBLESHOOTING - PNEUMATIC SECTION

Symptom: Amplifier/Booster will not run at low air pressure (7-15)
Cause: Excessive friction of O-rings on spool valve
Remedy: Re-lubricate or replace the O-rings

Symptom: Amplifier/Booster will not run at low air pressure (7-15 psi)
Cause:  Continuous escape of air from the exhaust
Remedy: Replace O-Rings on the spool valve

MAXPRO TECHNOLOGIES, INC. Page 3



Symptom: Leaking seal between leakage port and air drive section
Cause:  O-Rings and slide rings in the bearing bushings are defective.
Remedy: Replace O-Rings and slide rings

Symptom: Amplifier/Booster will not start .
Cause: Two low air pressure. at the unregulated pilot port.. .. -
Remedy:. Increase pressure

Symptom: Stroke rate falls.
Cause:  Exhaust pipe is iced up.
Remedy: Stop for short time and remove water from drive air line.

Symptom: Amplifier/Booster operates at a high frequency and short strokes.
Cause: Pilot valve defective.
Remedy:  Clean, check and lubricate pilot valve parts or replace if necessary.

TROUBLESHOOTING - HIGH PRESSURE SECTION

Symptom: Amplifier/Booster will not run
Cause: Too low air pressure
Remedy:  Regulate the air drive pressure according to the pressure ratio

Symptom: Bad leak at the leakage port with filter
Cause: Worn high pressure seal
Remedy: - Replace high pressure seals.

Symptom:  Amplifier/Booster runs but does not deliver compressed gas.
Cause: a: Too low inlet gas pressure
b: Outlet check valves not working.
Remedy: a: O-rings may need replacement; regulate the inlet gas pressure.
b: Clean check valves and if necessary replace O-rings.

Symptom: Amplifier/Booster overheats
Cause: a: Defective check valves

b: Stroke frequency too high.
Remedy:  a: Inspect check valves

b: Throttle down the air feed rate.

SERVICE

For factory authorized service, contact Maxpro Technologies, Inc. or your local Distributor.
Maxpro Technologies fax number is 814-838-2730.

MAXPRO TECHNOLOGIES. INC. Page'4



MAXPRO TECHNOLOGIES, INC,

MAXIMATOR INSTALLATION DIAGRAMS

GAS BOOSTERS
DLA AIR AMPLIFIERS

SINGLE ACTING, SINGLE STAGE

DRIVE
AR
INLET {;k}
PILOT PORT
1/2"FNPT AIR DRIVE 1/8"FNPT
GAS OUTLET 3A GAS INLET
GAS OUTLET
’
DOUBLE ACTING, SINGLE STAGE
..
AR $ 1
INLET a<}
PILOT PORT
1/8"FNPT
GAS INLET
GAS OUTLET GAS OUTLET
DOUBLE ACTING, 2-STAGE
DRIVE % 9
AR 1 9(};
INLET
PILOT PORT
1/8"FNPT
GAS INLET

MAXPRO TECHNOLOGIES, INC.
7728 KLIER DRIVE SOUTH
FAIRVIEW, PA 156415

! PH: 814-474-9191
FAX: 814-474-9391



MAXPRO TECHNOLOGIES, INC.

MAXIMATOR INSTALLATION DIAGRAMS

LIQUID PUMPS
AIR AMPLIFIERS

ALL CPO, PPO, PP AND PPSF

PUMPS
1/4"FNPT
N
AR
INLET
| uauio
OUTLET
LiQuio
INLET
ALLLO, LAND LSF
PUMPS
1
AIR PILOT PORT
INLET —D 118"FNPT
12FNPT
LiQuip
OUTLET
LiQuID
INLET
GPLV2 AND SPLV2
AIR AMPLIFIERS
DRIVE T
AIR !
INLET <I>
3/8"FNPT

AIR OUTLETt B ]| T

?A Al
|

3/8"FNPT
SUPPLY AIR

172°FNPT
AIR DRIVE INLET

-

3

AIR
INLET

LIQUID
INLET

LiQuio
OUTLET

MPLV4-1

AIR AMPLIFIER
1U4ENPT
.
AIR
INLET
AIR
QUTLET
AIR
INLET
1/8"FNPT
PILOT PORT

1IS - representative:
MAXPRO TECHNOLOGIES, INC.
7728 Klier Drive
FAIRVIEW, PA 16415
PHONE: 814-474-9191
FAX: 814-474-9391
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Operating instructions

Boosters
DLE 2 (1, 2) - DLE 75 (-1, 2)

Read the irstructions prior to performing amy task!



Maximator GmbH

Lange Stralke 6

D-99734 Nordhausen
Telephone: +49 (0) 3631/9533-0
Fax: +49 (0) 3631/9533-5065
email: info@maximator.de

Internet: www.maximator.de
Translation of the original operating instructions
Maxi-14315-DE, 1, en_US

This operating manual was created by:
Kothes!

Technische Kommunikation GmbH & Co. KG
Internet. www .kothes.de

© Maximator GmbH 2010

2 Boosters DLE 2 (-1, -2) — DLE 75 (-1, -2)

12.12.2011



Supplemental instructions

Ay Thisoperating manual enables the safe and efficient

handling of boosters DLE 2 -1, -2 — DLE 7a (-13, -2
The operating manual is a component of the booster
and must be kept in the immediate vicinity of the
hooster where it is availahle to personnel at all times.
Fersonnel must have carefully read and understood this
manual before performing any tasks. The basic preren-
uisite for safe wark is compliance with all specified
safety instructions and handling instructions. In addition,
the applicable local accident prevention regulations and
pgeneral safety requlations must be complied with for the
hooster's area of implementation. The illustrations in
this manual are pravided for purposes of basic under-
standing and can deviate from the actual version. Mo
claims whatsoever may be derived from any deviations.

Copytight
This manual is protected by copyright.

Celivery of the operating manual to third parties, dupli-
cation in any form - including excerpts -, aswell as
exploitation andfor communication ofthe content, are
not permitted except for internal use without written
approval from the manufacturer. Actionsto the contrany
make damage compensation mandatary. The manufac-
turer reserves the right to enforce additional claims.

The manufacturer holds the copyright.
M aximator GrmbH

1212201
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Supplemental instructions MAXIMATE
| =
Customer service 2ur customer service organization is availahble for tech-

nical informmation and repairs:

Address

Telephone - customer service

Mon-Fri; 700 AM - 5:00 P
CET

Telephone - customer hotline

bon - Fri: 8:00 Ak - 10:00 PM
CET

Sat- Sun and halidays: 8:00
Abt - 2:00 PM CET
Fax

ermail

[nternet

M aximatar GmbH
Llllrichstrasse 3
899734 Mordhausen

+449 (1)
a631-9533-5026

(Service Manager)

+49 (0) 1805-629 452
BEY

+49 (07 3631 F
85335065

SERVICRERImaKi-
triatar. de

sty aKimatar.de

In addition, we are always interested in new information
and experiences associated with the application which
could prove waluable in improving our products.

4 Boosters DLE 2 (-1,-Z1— DLE 75 (-1, -2)
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1.1 Brief description

1.2 VYVersions

Overview
1 2 4 ]
| II
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| |
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1 Pilot valve 1 a8  Exhaust air silencer
2 Spoolwabkre (472 directional control E
vahe) valve
3 Aircylinder T Pressure cylinder
4  Pilot walve 2 g  Cooling cylinder

Overview

Booster head with suction and pressure

The compressed air-driven boosters of model series

DLE 21, -2 —DLE 75 (-1,-2) are incomplete
machines and designed to be installed in plants ar sys-

termns. The hoosters are used exclusively for the ail-free
compression of combustible, non-combustible, toxic
and non-toxic gases, and compressed air,

The individual booster type versions are listed in the fol-

| ri,

1212201
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Ov erview

Boosters with one drive

piston

Legend:

Bl P, = Air drive

B R, = Gas admission pressure
B F; = Operating pressure

= outlet air

Yersion Graphic representation
single-stage, single-acting — p,
Types:

- 2P,

DLE 51 ] ‘

DLE 15—1 : {
DLE 30-1
DLE 751

Single-stage, dual-acting ’, . —
Types: &?,:" T 4
|

DLE 2
DLE & )
CLE14
CLE 30
CLE 75

Dual-stage, duakacting P P,
Types:

DLE =45
DLE =14
DLE &30
DLE 15-30 i ¥
CLE 15-74

CLE 30-74

10
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Boosters with two drive pis-
tons

Overview

Yersion G raphic representation

Single-stage, single-acting P, <o
with o &ir pistons
Types:

DLE 2—1-2

L ol 7
n — I
® [DLE 5-1-2 l

& P

DLE 15-1-2 P,
DLE 30-1-2
B DLE 75—1-2

Sinole-stage, duakacting '
with twio air pistons

2]
b
o dih—

Et

DLE 152

DLE 20-2
B DLE 752
Dual-stage, dual-acting P
with o &ir pistons
Types:

l
DLE 2-5-2 i
L

DLE 5-15-2

|
m DLE 5-2
|
|

|
|
m DLE 5-30-2
m DLE1530-2
B DLE 15752
B DLE 30-75-2

1212201
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2 Safety

2.1 Intended use

Safety

This section provides an averndew of all important
aspects that are essertial for the protection of per-
sonnel aswell as safe and trouble-free operation. Addi
tinnal task-specific safety instructions will be provided in

the sections that refer to the individual [ife stages aof the
plant.

The compressed air-driven boosters of model series
DLE 2 (-1, -2y =DLE ¥4 (-1, -27 are incomplete
machines and designed to be installed in plants ar
systems. The hoosters are used exclusiely for the aik
free compression of combustible, toxic and norrtoxic
gases, and compressed air. Only displacement media
that is permitted for use in hoosters may he come
pressed (& Chapter 2.2 "Parmissifle displacermeant
ez (gases)” oh page 13, The bhoosters are driven

by compressed air with 2 maximum driving pressure
af 144 psi.

The hoosters can he used, if they are marked accord
ingly, in explosion-pratected areas.

Intended use also includes compliance with all the
instructions in this manual.

Ay use that extends beyond the intended use, or any
other use of the system is considered to be misuse.

1212201
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Safety

Foreseeahle misuse

& WARNING

Compression of hydrogen

. — l_.-I:.I-...

-. ucke = W

Danger in the event of misuse!

Mever use any displacement media other than
those listed in & Chapter 2.2 “Pennissibie ois-
pMacement media {(gases)” ol page Ti

Mever operate the hoosters in closed containers.
Mever make unauthorized conversions or modifi-
cations to the hoosters.

Compressed air must never be used for respira-
tion purposes.

Mever use the hoosters in any manner other than
that described in this operating manual.

Mever exceed the technical limits or pressures
specified in this operating manual.

Only operate the booster if it is in faultless tech-
nical condition.

The hoosters must not be used directly for phar-
maceutical or sanitary purposes involving food.
Always comply with all instnuctions concerning
installation, maintenance, and fault comection
specified in this manual.

Misuse of the bhoosters of model series DLE 2 {-1,
-2y —DLE 5 (-1, -2 can lead to dangerous situa-
tions.

To prevent potentially explosive atmospheres in areas
around tydroden systems from developing, alwsays
ohserve the following:

Alwiay s set up bywdrogen systems in a well ventilated
Fooim.

Alwiay s keep hydragen systems leak-tight.

Blow-out lines of safety wakes and leakage lines
must ahway s be routed outside into the open.
Blow-out lines must not be installed under eaves,
apenings in buildings, ar in the vicinity of air intake
apenings.

Far hydroden svstems in rooms or buildings, it must
he possible to safely and quickly shoat off the gas
supply coming from the outside at a safe point.

Fipe connections on hydrogen systems must abway s
he created ensuring that the cannection will be tight
for a lang time.

149
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2.2 Permissible displacement media (gases)

Displacement media (nases)

A WARNING

Displacement Symmbol
medium (ijases)

Aron At
M-butane CyHig

Compressed air
Carbon monoxide GO

Carbon dioxide T,

Ethane CaHs
Ethylene TaH,
Freon (F-12) CCLaF2

Displacement media that is permitted for compression
with the hoosters is listed in the following.

Risk of accident if the permissible displacement

media is not ohserved!

— Only compress displacement media pemmissible
for the particular booster moidels. F or this pur-
pose, compare the type information on the type
plate with those from the following table.

— Always ohserve the special instructions for the
particular displacement media

If the permissible displacement media and the spe-
cial instructions are not observed, this can lead to
severe accidents.

Booster types Special instuctions for the
compression of the displace-
ment media

Al models

Al models Lay pipes and rinse SFP {spe-

cial flushing port) and leak
hores; high pressure seal not
100% leak-tight.

Al models

DLE xxx-C Lay pipes and rinse SFP (spe-
cial flushing port) and leak
hores; high pressure seal not
100% leak-tight.

DLE #xux-C

Al models Lay pipes and rinse SFP (spe-

cial flushing port) and leak
haores; high pressure seal naot
100% leak-tight.

Al models Lay pipes and rinse SFF {spe-
cial flushing port) and leak
hores; high pressure seal not
100% leak-tight.

DLE xx-CR Lay pipes and rinse SFP (spe-
cial flushing porth and leak
haores; high pressure seal naot
100% leak-tight.

1212201 Boosters DLE 2(-1, -2 —DLETS(-1,-2) 15
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Displacement Symbol Booster types Special instructions for the

medium (gases) compression of the displace-
ment media

Helium He All models

Hydrogen Hs DLExxx-(H2) Lay pipes and rinse SFP (spe-
cial flushing port) and leak
bores; high pressure seal not
100% leak-tight.

Methane CH,4 All models Lay pipes and rinse SFP (spe-
cial flushing port) and leak
bores; high pressure seal not
100% leak-tight.

Acid gas (natural DLE xxx-NACE Lay pipes and rinse SFP (spe-

gas with portions cial flushing port) and leak

of hydrogen sul- bores; high pressure seal not

fide) 100% leak-tight.

Propane CsHg All models Lay pipes and rinse SFP (spe-
cial flushing port) and leak
bores; high pressure seal not
100% leak-tight.

Nitrogen N, All models

Laughing gas N,O All models

Oxygen O, DLE xxx-S Lay pipes for leak bores, lubri-
cation with halocarbon grease
(oxygen scavenging), max.
compression ratio 1:6
Max. pressure 5076.33 psi

Sulfur hexa- SFg DLExxx-CR Lay pipes and rinse SFP (spe-

fluoride cial flushing port) and leak
bores; high pressure seal not
100% leak-tight.

Xenon XE All models

®  Contact the manufacturer for special instructions on the
B use of further media. See the contact information on
Page 2 of these operating instructions.
®  Remove plug on SFP (special flushing port) for haz-
ardous gases and lay pipes. To do this, see
& Appendix A “Hydrogen compression with Maximator
boosters” on page 117 in these operating instructions.
16 Boosters DLE 2 (-1, -2) — DLE 75 (-1, -2) 12.12.2011



maximaToR @ Safety

2.3 Basic dangers

The followwing section lists remaining risks from boosters
that exist even if they are used as intended.

To reduce the risk of personal injury and property
damage and to avoid dangerous situations, ohserve the
safety messages listed here as well as the safety
instructions in the additional sections of this operating
marnual.

2.3.1 General dangers at the workstation

Hoise

Risk of injury caused by noised

— Always wear personal protective equipment
when working on running boosters.

— Only be in the danger zone to the extent
required.

The noise level that occurs in the work area can
cause severe hearing loss depending on the type of
installation and expanding air.

A WARNING

2.3.2 Dangers due to gases under pressure
Pressurized components

A WARNING Danger of injury due to pressunzed components!

— Always establish de-pressurized status before
mounting or dismounting hoses, lines, threaded
unions, or gquick-release couplings. Completely
de-pressurize the pressure accumulator.

— Always wear personal protective equipment.

— Have defective components that are pressurized
in operation replaced immediatebly by qualified
personnel (mechanical and plant engineer).

Compressed air or gas cah escape from com-
pressed air lines, threaded unions, or pressurized
components if these components are not handl ed
properdy. This compressed air or gases can harm
the eyes, whirl up dust, can cause uncontrolled
movements of the lines, and can cause severe inju-
ries. Defective pressunzed components can also
cause uncontrolled movements that can result in
severe injuries.
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23.3 Dangers due to low temperaures

Cold surfaces

A CAUTION

Flying ice crystals and accu-
mulated ligquids

& WARNING

Risk of injury due to cold and iced up surfaces!

— Always wear protective clothing and protective
gloves during all work in the vicinity of cold or
iced up surfaces.

— Make sure prior to all work that all surfaces have
warmed up to ambient termperature.

C omponents such as the exhaust air silencer can
cool dovm severely and ice up due to expanding air
or gas. Skin contact with cold surfaces can cause
skin imitations.

Risk of injury caused by flying ice crystals and

accumul ated fluids!

— Always wear protective eye wear during all work.

— Immediately pick up any accurmulated fluid using
appropriate means.

— Always wear non-slip safety shoes.

— Place warnings and mandatony action signs on

or near the area where liquids can collect on the
floor or where there can be flying ice crystals.

Icing can develop on the exhaust air silencer of the
hooster during operation that is freed up
expanding outlet air and tossed around. The
pushed off ice crystal s can lead to eye injury and
accumul ated fluids onthe floor.
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2.3.4 Dangers due to fire

Fire control

2.3.5 Dangers due to explosion

4 WARNING

Explosion protection

A& WARNING

Safety

Risk of injury from insufficient or improper fire sup-
pression!

Ensure that fire extinguishers suitable for the
corresponding class of fire are readily available.
Check fire extinguishers for proper operation
every 2 years.

Refill fire extinguishers after each use.

Use only fire-extinguishing propellants and
spare parts that correspond to the approved
design specified on the fire extinguisher.

F ollow the safety and operating instructions
specified on the fire extinguisher when
deploying it.

Obhserve its functiona termperature range when
deploying the fire extinguisher.

Using a fire extinguisher in the event of fire that is
not ready for operation or unsuitahle for the comre-

sponding class of fire may lead to severe injuries,
including death, and significant material d anage.

Risk of explosion!

Prior to starting work inthe Ex area, obtain a
written work approval.

Perform tasks only when a potentially explosive
atmosphere can be ruled out.

Prior to all fault elimination work, flush booster
with nitrogen to prevent oxyhydrogen gas from
developing from previously compressed toxic or
combustible gases.

Use only those tools that are permissible for use
inthe Ex area.

Mever smoke in the explosive area.

Bringing in ignition sources such as sparks, open
flames, and hot surfaces can lead to explosionin
the Ex area. Hon-compliance wath these instruc-
tions will lead to loss of explosion protection.

1212201
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236 Dangers due to chemica substances
Displacement media

A WARNING

Qcoumming vapors

& WARNING

Risk of injury due to improper handling of displace-

ment media!

— Always ohserve the manufacturer's safely data
shedt.

— Vihen working with gas, always ensure ad eqjuate
ventilation.

— Do not smoke within the danger zone and in the
immediate vicinity. Do not use open flanes, fire,
and ignition sources of any Knd.

— HKeep a breathing apparatus that does not
depend on circulating air on hand for emerngen-
cies.

— I there are signs of suffocation, immediately
provide the affected person with the breathing
apparatus that does not depend on circulating
air, move to fresh air into recovery position, and
keep wann. f no longer breathing, provide first
aid measures and start artificial respiration. Seek
medial attention immediatehy.

Improper handling of displacement media can lead
to severe poisoning or even death by suffocation.

Risk of injury due to occurring vapors!

— Do not stay in the immediate vicinity while the
boosters are operated.

— Do not eat or drink in the vicinity of the hoosters.

— In case of doubt, wear light respiratony protec-
tion.

During the work process, exhaust gas of the drive
air can develop on the drive component of the
hooster that can lead to poisoning when inhaed or
upon contact with skin.

24 Responsibility of the owner

Owner

The owner isthe personwho is personally operating the
hoosters for industrial or commercial purposes or who is
leaving the usefapplication to a third party and who has
the legal product responsibility during the operation for
the protection of the uzer, the personnel, arthird par-
ties.
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Owner's obligations

Safety

The hooster is used commerciall. The owmner of the
hooster istherefare subject to legal coccupational heath
and safety obligations.

In addition to the safety instructions in this operating
manual, general occupational healkh and safety, acck
dent prevention, and environmental protection regula-
tions must he complied with for the area of implementa-
tion ofthe hooster.

In this regard the following particularly applies:

B The owner must inform himseff of applicable ocow
pational health and safety requlations, and in a
hazard anaksis identify additional hazards that may
exist at the installation site of the hooster due to the
special wark conditions. The owner must convert
this information into operating instructions for opera-
tion of the hooster.

B The owner must ensure during the entire implemere
tation period of the booster that the operating
instructions drawn up by the owner carrespond to
the current state of leqislation, and if necessary the
omwner must adapt these operating instructions.

B The owner must clearly regulate and specify respan-
sibilities for installation, operation, fault correction,
mairtenance and cleaning.

B The owner must ensure that all personnel who
handle the booster have read and understood this
operating manual. |n addition, the owner must train
persannel and inform them of hazards at regular
interals.

B The owner must provide the required protective
equipment for personnel and instruct personnel that
the wearing of the required protective equipment is a
hinding ohligation.

The owner is also respansible for keeping the boosterin
faultless technical condition at all times. For this reason
the following applies:

B The owner must ensure that the booster iz inte-
grated in the emergency stop devices orin the
safety chain of the system in which the hooster will
be installed,

B YWhen agoressive displacement media andfor toxic
gases are used, the owner must ensure that lines
wiill e installed that will capture the leaking agores-
sive media andfar toxic gasesin carresponding con-
tainers and that the aggressive and toxic media will
hie disposed of properhy.

1212201
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Obligations of the mechan-
ical engineer and plant engi-
heer

When aggressive, combustible, dangerous, or toxic
gases are compressed, the owner must ensure that
the hooster is flushed with nitragen befare any fault
elimination wark is performed.

The maner must ensure that only permissible dis-
placerment media { & Chapter 2.2 "Permissibie ois-
placerment mecla (Qases)” on page 13 will be come
pressed with the booster,

The owner must ensure that the operating media
(compressed air, gases) are pre-sinstalled and stored
as prescribed.

The owner must ensure that all pressure hoses,
pressure lines, couplings, and threaded unions are
configured and dimensioned far the pressure randes
afthe booster.

The owner must ensure that sutable media connec-
tions are present and that these connections can be
safeguarded via a separate shut-off wahie,

The owner must ensure that the connections of the
operating media (compressed air, gases) function
properhy.

The owner must ensure that the booster is kept and
aperated exclusively in technically faultless condk
tion.

The oaner must ensure adequate lighting is always
provided in the waork area of the hooster.

The owner must ensure that all fault correction and
repair tasks are executed exclusivel by specialized
persannel, whao have the qualifications cited in the
fault table.

The owner must ensure that allwarnings, instroc-
tions and safety signs attached an the hooster are
abway s complete and maintained in legible condition.
The owner must ensure that the systemis checked
far damage and proper candition priorto each
hooster start up.

The mechanical engineer and plant engineer must has
additional ohligations resulting from the installation of
the biooster into a plant ar system:
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Additional explosion protec-
tion obligations of the owner

2.5 Personnel requirements

2.5.1 Quaifications

A WARNING

Safety

B The mechanical engineer and sy sterm endineer must
ensure that, when installing the bhoosters in a plant
arin a system, that an averall risk assessment is
produced and that required steps to minimEe haz-
ards are initiated.

B The mechanical engineer and plant engineer must
ensure that the hoosters are integrated in the emer-
gency stop concept of the plantfsy stem.

B The mechanical engineer and plant engineer must
ensure that all pressure hoses, pressure lines, cou-
plings, and threaded unions are configured and
dimensioned far the pressure ranges of the hoos-
ters.

The owner has additional ohligations accarding to the
ELl directive to improve the health pratection and safety
af employeeswho may be endangered by explosive
atmospheres,

They include the following organizational steps:

B Marking of Ex areas

B Placing clear signs of all prahibitions

B Preparing explosion protection documentation far
EVER ZOne

B Prohihiting accessto unadthorized persons

Risk of injury in the event of inadequate qualifica-

tion of the personnel!

— Always have all work performed by personnel
gualified for the particular work onhy.

— HKeep ungquaified personnel away from the
danger zone.

If ungualified work perforns work on the booster or
stays in the danger zone of the boosters, dangers
arise that can cause severe injury and considerable
property damage.

1212201
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The gualifications of the personnel for the warious areas
af activity are listed in the following in this operating
rmanual:

Mechanical and plant engineers

M echanical and plant engineers are personnel, who
due to their specialized training, skills, and experienc g,
aswell as knowledoe of the applicable regulations, are
capahle of executing the tasks assigned to them. In
addition mechanical and plant endineers are familiar
with the installation, assembly, and the bringing
together of machines and are capable of recogrizing
and avaiding possible hazards an their own.

Operator

The aperatar has heen trained in a training session by
the owner about the tasks conferred upon him and pos-
sible dangers in case of improper behavior. The oper-
ator may only performtasks that exceed operation in
normal mode if this is specified in the instructions and if
the owner has expressly permitted him to da this.

Specialist for potentialty explosive areas

The specialists for potentiall explosive areas, due to
their specialized training, skills, and experience, aswell
as knowledge of the applicable standards and regula-
tions, are ahle to performtasks on systems ar sub-corme
ponentsin potentially explosive areas. The specialists
for potertiall explosive areas can independently recog-
nize potential hazards and prevent dangers.

2nly those persons of whorm it can be expected that
they will perform their work reliably are permissible as
personnel. Personswith a reduced ability to respond,
g.., due to drugs, alcohal, or mediation, are nat per-
missitle,

When selecting personnel, observe the age and joh-
specific regulations that apply to the work site.

252 Instnuction
The operator must instruct the personnel regqularky. To
improve tracking measures, an instruction protocol muost
he created with the fallowing minimum infarmation:
B Date of instruction
® kame of the instructed person
B Content of instruction
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B pame ofthe instructar

B Signatures of the instructed person and the
instructor

2.6 Personal protective equipment

Description of the personal
protective equipment

Fersonal protective equipment isused to protect per-
sonnel from impairments to occupational health and
safety.

Cuaring the various tasks performed on and with the
hooster, personnel must wear persanal protective
equipment, to which special reference is made in the
individual sections of this manual.

The personal protective equipment is explained below:

Protective gloves

Frotective gloves are used to protect the hands from
friction, abrasions, puncture wounds ar deeper wolnds
aswel as coming into contact with hot surfaces.

Protective work clothing

Frotective work clothing is close-fitting wark clothing
with (o tear resistance, with close sleeves and without
protruding parts.

Safety goggles
Safety godales are intended to protect your eves from
fiying components and splashes of liguid.

Safety shoes
Safety shoes protect the feet against being crushed,
falling abjects and slipping on slippeny surfaces.
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2.7 Safety devices

Integration into an emer-
gency stop concept is
required

2.8 Signage

A WARNING

Signage at the booster

o

_maximaron ]

The boosters are incomplete machines and have no
own control and no autonomous emergency stop func-
tion.

Before the boosters are started up, emergency stop
equipment to the machine must be installed and inte-
grated into the plant control safety chain.

Connect the emergency stop equipment such as to rule
out dangerous situations for persons and damage to
property when the power supply is interrupted or reacti-
vated after an interruption.

The emergency stop equipment must always bee freely
accessible.

The following symbols and information signs are
located in the work area. They relate to the direct envi-
ronment where they have been put up.

Risk in conjunction with illegible signage!

— Always keep safety, warning and operating
notices in good legible condition.

- Immediately replace damaged signs or stickers.

Over time, stickers and signs can get dirty or
become illegible for other reasons, so that risks can
no longer be recognized and necessary operating
instructions can no longer be adhered to. This pres-
ents a risk of injury.

The signs attached on the booster are presented and
explained in the following illustrations.

Depending on the version of the booster, the informa-
tion on the signs can vary.
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Flg. 2: 5ghage

Safety

IMustration Description

CALUTION Mot suitahle
for oy gen.

sauersiof! nichi o
WARNING !

Dia ot use for ORYQEN JOShS,

1 CALUTION kKeep grease-
POt B, areinig! hoc free, suitable for CFERA-
SAUERSTOFFBETRIER TIOM WY ITH QXY GEM.

W MR
Lk

2.9 Behavior in case of fire and accidents

Preventative measures [ |
[

Measures in case of fire and [ |
accidents

Alwan s be prepared far fire and accidents!

keep first aid equipment (bandage boxes, covers,
ete.y and fire extinguishers so that they are func-
tional and close at hand.

Familiarize personnel with accident repaorting, first
aid, and rescue equipment.

keep access routes free for rescue vehicles,

Trigger an emergency off with the emergency off
equiprment right ey

[fthere is no danger to your own health, rescue
people in the danger zone.

If required, initiate first aid measures.

Zall the fire department andior ambulance.

In case of fire: if there is no danger to yaur health,
fight the fire with fire extinguishing equipment and
continue firefighting until the fire department arrives.

[nform the responsible person in the affected area.
Free access routes free faor rescue wehicles.
nform rescue vehicles.
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210 Spare parts
E=plosion protection

A WARNING

Danger of explosion if the wrony spare parts are
used!

— Only use the manufacturer's genuine spare parts
or spare parts that are expresshy approved by
the manufracturer.

— Always contact with the manufacturer if there
are questions.

Using incorrect or faulty spares can lead to explo-
sion in the Ex area This can lead to sever injury or
even death as well as considerahle property
damage. Non-compliance with these instructions
will lead to loss of explosion protection.

211 Environmental protection

MO TICE

Cleaning products

Danger to the environment due to incorrect han-
dling of materials that can harm the environment!

— Always heed the notes below about the handling
of materials that can harm the environment and
their disposal.

— I material s that can harm the environment acci-
dentally escape into the environment, take suit-
ahle measures immediately. In case of douht,
inform the responsible local authority about the
damage and ask what suitable measures to take
might be.

In case of incomect handling of materials that can
harm the environment, especially improper dis-
posal, there can he significant damage to the enwi-
ronment.

The following materials that might harm the envi-
ronment are used:

Cleaning products that contain salvents contain pok
sonous substances. They may not be allowed to
gscape intao the emdironment. Dispaosal must be handled
by & professional disposal comparn .
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Lubricants Lubricants may contain poisonous and enviranmentally
hazardous substances. They are water palluting and
must not he released into the environment. Disposal
st anly be peformed by licensed specialists. Abvays
followy the instructions of the Material Safety Data Sheet
(MS0EY. The aperating company should make sure that
persannel is regularly instructed how to safely handle
and dispose aof lubricants.

Displacement media Displacement media such as gases can cantain toxic
subistances. They must not he released into the envk
rontment. Potentially leaking displacement media must
he digposed of by a specialized comparn,
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1

Structure and function
Overview

Structure and function
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Flg. 3 Owisheiewy
Filot walve 1 A  Exhaust air silencer
Spoolvake (472 directional control B Booster head with suction and pressure
vahie) valve
Adr oylinder T Pressure cylinder
Filot vwalve 2 g  Cooling cylinder

2
3
4

3.2 Brief description

The boosterswoark on the principle of & pressure inten-
sifier. They are used to compress gas and compressed
airto a higher pressure; they are operated with a preu-
tmatic admission pressure of & maximam of 10 bar carme
pressed air. This admission pressure is required to
compress the particular delvery mediamto a higher
aperating pressure. |n the process, large areas are
driven by mmeans of low pressure by the air pistan thus
denerating & high pressure level on small areas of the
hooster via the high pressure piston,

The following are fields of application for the boosters:

B Pressure test with gas
B Transferring gases fromtransport containers with a

[ow pressure level to & high pressure level
B Filling pressure accumulatars with nitrogen

21
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33 Assembly description
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Gas recoverny

Mlitrogen resenoir filling
Supply of seal gas plants
Gas assisted injection molding
05 foaming

Filling clean air cylinders
Leakage tests

3.3.1 Booster head with intake and outlet valve

The hooster head closes the compression chamber and
separates it spatially from the surrounding pressure.
The booster head contains the intake and outlet valves.
The displacement medium flows into the compression
chamber through these intake and outlet valves and
hack out again.

332 High pressure componemnt

333 Pilot valve

3134 Control valve

The high pressure component is used to compress the
particular displacement medium. The high pressure
component consists of the pressure cylinder, hooster
head with intake and outlet valves, and the high pres
sure piston with the sealing and guide elements.

The pilotwalves are used by the air piston as a limit
switch, The pilot valves are actuated by the air pistan in
the end positions, they formward air pulses to the contral
valie, Asa resul, the pilot walvesvertilate the actuation
chamber of the control vake. This moves the contral
vahe from one end position to the other.

The control walve is used to alternately apply corre
pressed air to the upper and underside of the air piston.
The cantrol vahie is actuated via the pilotwahes: it
ensures that the drive air iz directed to the left andfor
right side of the air piston.
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3.35 Drive component

3.3.6 Exhaust air silencer

3.3.7 Cooling cyinder

Structure and function

The drive component is used to accommodate the drive
air (compressed airy; it actuates the high pressure come
ponent of the hooster via a piston rod thus compressing
the paricular displacement medium ta a higher pres-
slre,

The exhaust air silencer is used to discharge expanding
air fromthe booster with reduced noise. The drive air
escapes fromthe hooster after the operation has been
performed via the exhaust air silencer. The exhaust air
silencer is made of plastic or aluminum depending an
the booster model.

The cooling cylinder is used for insulating and cooling
the high pressure component of the hooster. The
cooling cylinder encloses the high pressure cylinder.
The expanding wery cold) drive air is directed into the
space hetween the two cylinders in arder to coal the
high pressure cylinder during operation.

3.3.8 Compressed air control unit

2 3 4 5

J
1

Fig. 4 Cormpressed gl contior
Lt

The compressed air control unit (Fig. 4) is a frequent by
installed sulrassembly; however, it is not part of the
standard equipment. The manufacturer recommends
the use of a compressed air contral unit.

The compressed air control unit is used to manually
adjust and control the operating pressure directly at the
hooster. It is pre-assembled at the drive air connection
of the control walve (Fig. 4017, Wia the pressure requlator
(Fig. 44, the paricular operating pressure can be
adjusted and contralled on the pressure gage (Fig. 45483,
Furthermore, the drive air can be warmed up via the
water trap (Fig. 48 and the bleeder valve (Fig. 47,
The ball valve (Fig. 453 manuall shuts off the drive air
from the compressead air netwark ta the bhooster, The
contral line (Fig. 452 supplies the pilat vakie air connec-
tion with direct pilat wabee air,
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34 Mode of operation of the boosters

The piping and instrumentation (P + [ flowe chart of the
hoosters isillustrated in the graphic below.
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Flg. 5 P+ [ fiow chart of the foosters

Filot valve lower cap
Intake valve

High pressure piston
Cutletvahe

Filot valve air connection G
Exhaust air silencer
Air connection (P
Control valve

Adr pistan

10 Cutletvalve (B)

11 High pressure pistan
12 Intake valve (A)

13 Pilat wvalve upper cap
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Explanation of the mode of

operation

o

Structure and function

The drive air flows from the air connection (Fig. 5/7)
through the control valve (Fig. 5/8) to the underside of
the air piston (Fig. 5/9). The air piston moves to the
right in the drive component thus performing a suction
cycle on the left side of the high pressure component.
The intake valve (Fig. 5/2) opens up and the gas to be
compressed flows through the connection (Fig. 5/A) into
the compression chamber of the high pressure compo-
nent. A pressure cycle is performed on the right side of
the high pressure component.

The intake valve (Fig. 5/12) closes, the outlet valve
(Fig. 5/10) opens up, and the compressed gas flows out
of the connection (Fig. 5/B). When the air piston

(Fig. 5/9) has moved to the right end position of the
drive component, it opens up the pilot valve (Fig. 5/13).
The control air flows from the connection through the
open pilot valve (Fig. 5/13) to the large control valve
side of the booster.

The control valve (Fig. 5/8) switches to the other switch
position and the drive air flows to the right side of the air
piston (Fig. 5/9). The air piston moves to the left side of
the drive component. As a result, a pressure cycle is
generated on the left side of the high pressure compo-
nent and a suction cycle on the right side. The
expanding drive air now escapes from the working
chamber via the exhaust air silencer (Fig. 5/6).

In the booster variants with a transmission ratio of > 5,
the air is directed through the cooling cylinder and
therefore used to cool down the high pressure compo-
nents.
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3.5 Connections

e
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The booster is delivered without any piping or threaded
unions. The connected load information (% “Connected

loads, mechanical” on page 105) must be observed for
all interface connections. A connection drawing of all
connections to be installed can be found in

& Appendix B “Connection drawing” on page 127.

The boosters have the following interfaces:

Fig. 6: Interfaces (side view)

Item Designation Connec- Function
no. tion
1 Control air connec- G 1/8" Connection for direct pilot valve air
tion"X" (uncontrolled and filtered) control air >
drive air
2 Ventilation connection  Bore Ventilation and bleeding of the spool valve
for spool valve "Y" (pulse-type air discharge)
3 Air connection for pilot M5 Bleeding of the pilot valve. This connec-
valve "X" tion can be used to connect a stroke
counter. The air escapes in pulses here.
The connection must therefore not be
closed.
4 Exhaust air silencer G1/2" Outlet of the expanding drive air
connection
36 Boosters DLE 2 (-1, -2) — DLE 75 (-1, -2) 12.12.2011
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Fig. 7 Interfaces o view)
ltem Designation Connec- Function
no. tion
a Cutlet connection "B Depends  Qutlet for operating pressure
an model
f Leakage connection for G 153" Ventilation of the high pressure cylinder
high pressure sides hiehind the piston. Alternate admission and
"I and My expulsion (alternately fitted with silencer).
7 Operation connection G1ra" Inlet for the compressed drive air
IIPLII
g Leakage connection for G 153" Ventilation of the high pressure cylinder
high pressure sides hiehind the piston. Alternate admission and
"I and tEy! expulsion (alternately fitted with silencer).
4 Inlet connection * A" Depends  Inlet for the admission pressure
an model
10 Leakage connection for G 153" Deduction of the leakage at the drive corre
air sides"ZS" and "L, pionemnt
11 Leakage connection for G 158" Deduction of the leakage at the drive come
air sides "L and "Z" ponent
1212 2011
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Structure and function

3.6 Working areas and danger zones

The danger zone (Fig. 8/marked in red) is the entire
zone surrounding the entire booster. If the booster has
an optional compressed air control unit (Fig. 8/1), the
working area is located within the danger zone.

Fig. 8: Working areas and
danger zones

3.7 Scope of delivery
®  The booster is delivered without piping or threaded

X unions.
The following components are part of the scope of
delivery:
Designation Quantity
Booster 1
Retaining bracket for mounting 2

Operating instructions for boosters DLE 1
2(-1,-2)—DLE 75 (-1, -2)

Installation explanations 1

Conformity declaration according to 1
ATEX Category 1B and/or 1IC

3.8 Accessories

The following accessories are available for the boos-
ters.

Compressed air control unit The compressed air control unit is used to manually
adjust the drive air directly at the booster. The com-
pressed air control unit consists of a pressure filter, a
water separator, a shut-off valve, a pressure regulator,
a hose line, and a manometer. A safety valve for the
compressed air control unit is available additionally.
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Air lubricator The air lubricator is used to increase the oil content in
the drive air. The manufacturer recommends the use of
an air wbricatar i the drive airis extremealy dry.

Gasket sets The individual gasket sets of the booster components

are available fromthe manufacturer as complete
sealing kits. These sealing kits are used during all fault
correction work, See & Appendi O "Cross-sectiong!
cdrawings and bills of materizis®” on page 139,
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Transport, packaging, and storage

4 Transport, packaging, and storage
4.1 Safety instructions for transport

Improper transport

NOTICE

4.2 Transport inspection

T8

4.3 Packaging

Information concerning pack-
aging

Material damage due to improper transport!

— When unloading transport items at delivery, as
well as for inner-company transport, proceed
carefully and pay attention to the symbols and
instructions on the packaging.

— Only remove the packaging just before installa-
tion.

Transport items can fall or tip over if transported
improperly. This can cause considerable material
damage.

Check the delivery immediately upon receipt to ensure
that it is complete, and to identify any transport
damage.

Proceed as follows if there is apparent external
damage:

B Do not accept the delivery, or only accept it with res-
ervation.

B Note the extent of transport damage on the transport
documents or on the transport company's delivery
ticket.

B Submit a complaint.

Report any defect as soon as it is detected. Claims for
damage compensation can only be enforced during the
applicable periods for giving notice of lack of conformity.

The individual packaged pieces have been packaged
appropriately according to the expected transport condi-
tions. Only environmentally-friendly materials were used
for the packaging.

The packaging is supposed to protect the individual
components from transport damage, corrosion and
other damage prior to installation. Therefore, do not
destroy the packaging and only remove it shortly prior
to the installation.

12.12.201M1 Boosters DLE 2 (-1, -2) - DLE 75 (-1, -2) 41



Transport, packaging, and storage m

Handling packaging materials

4.4 Storage
Storage of packages

Dispose of packaging materials in accordance with the
respectively valid statutory regulations and local guide-
lines.

Improper disposal poses an environmental hazard!

— Dispose of packaging materials in an environ-
mentally responsible manner.

— Comply with locally applicable disposal guide-
lines. If necessary commission a specialized
company to dispose of packaging.

Packaging materials are valuable raw materials and
in many cases they can be reused, or they can be
effectively treated and recycled. Improper disposal
of packaging materials causes environmental haz-
ards.

Only store packages under the following conditions:

Do not store outdoors.

Store in a dry and dust-free environment.
Do not expose to any aggressive media.
Protect from direct sunlight.

Avoid mechanical vibration.

Storage temperature: - 4 to 140 °F.
Relative humidity: Max. 60%.

When storing for longer than three months, check
the general condition of all parts and the packaging
on a regular basis. Touch up or reapply anti-corro-
sion agents as needed.

® |t may be the case that storage instructions are affixed
X tothe packages that extend beyond the requirements
cited here. Comply with these instructions accordingly.
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5 Installation and commissioning
5.1 Safety instructions for installation and commissioning

Improper installation and
commissioning

A WARNING

Explosion protection

A WARNING

There is an injury hazard if the device is not

installed and commissioned properhy!

— Allow only mechanical engineers and plant engi-
neers to install and commission the device.

— Ensure order and cleanliness at the installation
location! Parts and tools that are ling loose or
ontop of each other are accident hazards.

— Propedy mount lines and hoses. Maintain the
prescribed bol-tightening torgue.

— Only remove sealing plugs directly prior to
mounting the connecting lines.

— Comply with the following before commis-
sioning:

— Ensure that all installation tasks have heen
properly executed and concluded in accord-
ance with the instructions in this manual.

— Ensure that a leak test of all line connections
has been executed.

— Ensure that no one is in the danger zone.

Improper installation and commissioning can cause
sefous injury or material danage.

Danger of explosion during installation!

— Prior to installation, obtain a written work
approval.

— Perform installation only when a potential by
explosive aimosphere can be ruled out.

— Use only those tools that are permissible for use
inthe EX area.

Bringing in ignition sources such as sparks, open
flames, and hot surfaces can lead to explosionin
the EX area. Hon-compliance wath these instruc-
tions will lead to loss of explosion protection.

5.2 Prerequisites for installation

The prereguisites that must be in place for installation of
the booster are described below:
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|

Installation specifications

A WARNING

_maximaron ]

The booster is an incomplete machine and is designed
to be installed in a plant or system.

Set up the booster in such a manner that the following
conditions are satisfied:

The installation site must be level.

The booster must be stable and secure, or firmly
and securely seated.

The booster must not be exposed to any vibration or
oscillation.

The booster must be easily accessible from all
sides.

The booster must be installed in such a manner that
it is not exposed to any external heat sources.

The booster must be installed in a dust-free environ-
ment.

Danger of explosion if the installation specifications
are not observed!

Always set up boosters in a well ventilated room.
Always keep hydrogen systems leak-tight.
Blow-out lines of safety valves and leakage lines
must always be routed outside into the open.
Blow-out lines must not be installed under
eaves, openings in buildings, or in the vicinity of
air intake openings.

For hydrogen systems in rooms or buildings, it
must be possible to safely and quickly shut off
the gas supply coming from the outside at a safe
point.

Pipe connections on hydrogen systems must
always be created ensuring that the connection
will be tight for a long time.

If the installation specifications for boosters
designed for the compression of toxic and combus-
tible gases are not observed, this can lead to the
development of a potentially explosive atmosphere.
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5.3 Mounting the booster

A CAUTION

Installation and commissioning

Danger of material damage!

- Keep all connections sealed with sealing plugs
during installation.

- Only remove the sealing plugs directly prior to
mounting the connection piping.

Fouling or drilling dust that gets into the connec-
tions of the booster during installation can result in
booster damage.

Personnel: B Mechanical and plant engineers
Protective equip- ™ Protective work clothing
ment: m Safety goggles
m Safety shoes
Special tool: m Power drill
o

Vacuum cleaner

1. , Set up booster with pre-assemble angle brackets
at installation site.

1 To do this, observe the installation plan
& Appendix C “Installation plan” on page 129.

2. , Set up booster, draw bore holes, and remove
booster again.

3. , Drill installation holes.
4. , Vacuum up drilling dust.

5. , Set up booster and use attachment screws and
spring washers with a torque of 85 Nm to fasten to
foundation.

5.4 Installing the connecting lines

A description of how the booster is connected to the
compressed air network and to a transport gas con-
tainer is provided below.

®  The booster is delivered without any threaded unions or
y | piping. Please observe the corresponding information in
& “Connected loads, mechanical” on page 105 and
& Appendix B “Connection drawing” on page 127.
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Unforeseeable movements

A WARNING

Use of incorrect connecting

lines

A CAUTION

o

_maximaron ]

Personnel: B Mechanical and plant engineers
Protective equip- B Protective work clothing
ment: ® Safety shoes
B Safety goggles
Special tool: B Wrench

Danger of injury due to unforeseeable movements

of compressed air lines!

— De-pressurize the connecting line prior to all
mounting tasks.

— All piping must be securely anchored to the floor
or to walls.

-~ All piping must be routed in such a manner that
they will not cause any tripping hazard.

— Always wear personal protective equipment.

Lines of the in-house compressed air network can
move in an unforeseeable manner and can cause
injuries if there is a load change.

Danger of material damage if the wrong connecting
lines are used!

— The piping and lines must be matched to the
maximum output pressure of the booster.

— The tightening torque of the respective threaded
unions must be complied with.

— The cross-section of the high-pressure pipes
and lines may not be less than the cross-section
of the connections.

The use of incorrectly dimensioned piping in
threaded unions can cause malfunctions and mate-
rial damage to the booster.

The prerequisites that must be in place for proper instal-
lation is the presence of a professionally planned,
installed, and maintained compressed air network and a
shut-off valve additionally installed on the inlet of the
compressed air network.
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5.4.1 Connecting the drive air
o

y |

Fig. 10: Drive air connection
(compressed air control unit)

Installation and commissioning

Depending on the version, the connection of the drive
air on the booster must be either installed on the air
drive connection (PL) of the spool valve housing or, if a
compressed air control unit is available, at the air drive
connection of the compressed air control unit. Please
observe the information in % “Connected loads,
mechanical” on page 105 and % Appendix B “Connec-
tion drawing” on page 127 on how to use drive air lines,
hose connections, or threaded unions.

A description of how the drive air is installed on the
compressed air control unit is provided below.

1. , Unscrew sealing plug from drive air connection
(Fig. 9/1) of spool valve housing or from com-
pressed air control unit (Fig. 9/2).

2. , Insert connecting piece (G 3/4 ") (Fig. 10/1) into
drive air connection (PL) of compressed air control
unit (Fig. 10/2) together with seal and tighten using
a torque of 440 Ibf in.

5.4.2 Connecting the inlet line for admission pressure and outlet line for operating

pressure

1

Please observe the information in & “Connected loads,
mechanical” on page 105 and % Appendix B “Connec-
tion drawing” on page 127 on how to use drive air lines,
hose connections, or threaded unions.
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1 2 1. . Detach sealing plugs from inlet and outlet connec-

/ \ tions (Fig. 1101 and 2).

L I-"" i l do 20, Install piping for inlet and outlet lines according to
1 s ! {f er & Appmendiy B "Connechion drawihg” on paoe 127,
i = 4 ] {13

ini -~ o

Fig 11 Connecting infet anc
autiet connections

5.4.3 Instdling a separate leakage line

When compressing combuostible or toxic gases, an addi-
tional leakane line must be installed on the hooster.

1. , Unscrew the breather silencer (Fig. 1201) out of
leakane connections £1 and £3.

Fig 12 Remowving breathar
sliencer

2. , Connect leakade piping (Fig. 1371 to leakage con-
hections Z£1 (Fig. 132 and £3 (Fig. 1353,

3. . Install separate leakadge line according to
(% Appendix B "Connechion drawing” on page 1270
on leakage piping.

Fig 12 Pining for legikace ling
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5.5 Installing exhaust air silencer

A description of how the exhaust air silencer is installed
is provided below.

®  Depending on the booster version, the exhaust air
X silencer can be made of plastic or aluminum. The instal-
lation of the Die exhaust air silencer is always identical.
Personnel: B Mechanical and plant engineers
Protective equip- ™ Protective work clothing
ment: ® Safety shoes
m Safety goggles

1. , Keep exhaust air silencer ready.

Fig. 14: Exhaust air silencer

2. , Unscrew sealing plug from exhaust air connection.

3. , Position exhaust air silencer (Fig. 16/1) at exhaust
air connection (Fig. 16/2) and tighten hand-tight.

Fig. 16: Installing exhaust air
silencer
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56 Commissioning

A description of how the booster is commissioned is
provided below:,

Fersonneal: m Mechanical and plant engineers
Protective equip- m Protective work clothing
ment: ® Safety gogoles
B Safety shoes
Special tool: m |Leak detector spray

Checks prior to commis-
sioning
1. . Check all media connections for correct installa-
tion.

2. . Check all piping and threaded unions for mechan-
ical damage.

3. . Open displacement medium {gases) on transport
gas container.

= The displacement medium flows in.

4. . Open compressed air line of compressed air net-
widrk 1o hooster,

= The booster starts delivering.

3 When a compyessed air control unit s used
the drivie air Is connhected fo the manometer of
the compvressact a/F control unit when the come-
pressed iy nehwork s apened. th s case Hhe
fanommeter st e additionaly checked for
fnction (% "Checking the manornster for fune-
tion® on page 30,

5. . Perform a leak test with leak detector spray on all
cohnections.

Checking the manometer for Dwuring the commissioning process the manometer of
function the caompressed air contral unit must be checked for
function. Proceed as follows to do this;
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1.
2.
Fig. 17 Corrgaressect gl conbrol
Lt
3.
4.

Fig. 18 Opening presslie reg-
wiatary

Installation and commissioning

keepthe ballvalve of the compressed air control
unit (Fig. 171 closed.

¥ The hail vane Js ciosed, ¥ its postion is perpar-
cliciifar (Fig. 131 fo the center axis.

Full the pressure regulatar (Fig. 1772 of the man-
armeter upward.

= The pressure regulator will audibly detach from
the arrest.

Qpen the pressure regulator (Fig 181 by turning
it ta the right.

= The drive airis applied.

on the manometer (Fig. 1878, check whether the
applied pressure is displayed.
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5. ., Openthe vent screw (Fig. 19/1) of the water sepa
rator {Fig. 192) and dissipate the pressure.

= Pressure escapes fromthe vent valve and the
pressure drop is displayed on the manometer.

6. , Close the vent screwy (Fig. 19/1).
7. , Close the pressure regulator through left rotation.
8. , Press the pressure regulator dowrmward.

= The pressure regulator audibly clicks into place.

9. . Perform a leak test with leak detector spray on all
connections.

Fig 19 Bleeding
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6 Operation

Operation

6.1 Safety instructions for operation

Improper operation

A WARNING

6.2 Daily inspections

Danger of injury due to improper operation!
— Execute all operating steps in accondance with

the information and the instnuctions in this
manual.

— Comply with the following prior to starting the
tasks:

— Ensure that all piping, threaded unions, dis-
placement media and safety devices are
installed comectly and that they function
properhy.

— Ensure that no one is in the danger zone.

— HNever render safety devices inoperahle during
operation or bypass them

Improper operation can cause severe injury and
significant material d amage.

The inspections listed below must be performed daily
prior to and during operation.

Fersonnel: B COperator

Frotective equipment. ® Frotective wark clathing
B Safety shoes
B Safety gogoles

Execute the follawing inspectians priar to aperation:

B Check all threaded unions and piping for damage.

B [fnocompressed air control unit is used, check the
guality of the compressed air & "Prauwmnatic”
an page 04

B [facompressed air contral unit is used, check the
function of the manometers & "Checking the mar-
ameder for function® on page 30

Execute the follmwing inspections prior to operation:

B [Drain condensation wia the vent screw of the come
pressed air control unit (% Chapter 6.5 "Oraining the
condensate on the waler separator” on page 58,
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6.3 Calculating the operating pressure

“. “.

Before the booster is commissioned, the operating
pressure must be calculated. The static end pressure of
the booster is calculated for the particular booster type
using the following formulas.

A list of booster types can be found in & Chapter 1.2
“Versions” on page 9.

A legend for the calculation of the operating pressure
can be found below the table.

Booster type Calculation of the static
operating pressure

Single-stage, single-acting PB = PL * i
Single-stage, dual-acting PB =i*PL + PA
Dual-stage PB=i2*PL+i2/i1*PA

Single-stage, single-acting PB =PL * i
with two drive compo-
nents

Single-stage, dual-acting PB=i*PL + PA
with two drive compo-
nents

Dual-stage with two drive  PB=i2 *PL +i2 /i1 * PA
components

Legend:

PL = Drive pressure

PB = Operating pressure

PA = Gas admission pressure

i = Transmission ratio

i1 = Transmission ratio stage 1

i2 = Transmission ratio stage 2
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6.4 Switching on

Switching the booster on

I

Operation

A description of how the booster is installed is provided
below.

The boosters have no main switch. The booster starts
fo operate as soon as the displacement medium is pre-
sent and the drive air is applied at the booster. The
switch-in process using the compressed air control unit
differs from the switch-in process without the use of the
compressed air control unit. The two processes are
described below.

Personnel: m Operator

Protective equipment. ® Protective work clothing
m Safety shoes
m Safety goggles

In a booster without compressed air control unit, the
booster starts delivering as soon as the displacement
medium is present and the drive air of the in-house
compressed air network is applied.

1. , Calculate the required operating pressure
(% Chapter 6.3 “Calculating the operating pres-
sure” on page 54).

2. , Adjust drive pressure on pressure regulator of in-
house compressed air network and check pressure
on manometer.

Open displacement medium (gas) on transport gas
container.

v

= The displacement medium flows in.

4. , Open compressed air line of compressed air net-
work to booster.

= The booster starts delivering as soon as the
drive air pressure is applied.
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Switching the booster on
with a compressed air control
unit present

1. . Calculate the required operating pressure
(& Chapter 6.3 "Caicwizhing the cperating pres
Slie” on page J4.

2., Make sure that the ballvalve (Fig. 2001 ofthe
compressed air control unit is closed.

Flg 20 Ball wvahe of the com-
pressad iy control Lnit

3. . Make sure thatthe ventwvalve (Fig. 21513 ofthe
compressed air control unit is closed.

4. ., Openvalve of displacerment medium {gas) on
fransport gas container.

= The displacement medium flovws in.

5., Open compressed air line of compressed air net-
wdtl to booster,

= Drive air is applied to the compressed air con-
tral unit,

Fig 29 lYfernt vake
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6. , Pullthe pressure regulator (Fig. 22/1) upward.

= The pressure regulator will audibly detach from
the arrest.

Fig. 22: Rekeasing pressure
reguiator from arrest

7. , Slowly adjust the previously calculated drive pres-
sure iy turning the pressure regulator (Fig. 23(1)
and check required drive pressure on manometer
(Fig. 2312).

= Turning it to the right will increase the drive
pressure; turning it to the left reduces the driver
pressure.

8. , Once the drive pressure has heen adjusted, press
the pressure regulator downward.

= The pressure regulator audibly clicks into place.

Fig. 23: Adiusting the operating
pressure

9. , Openthe ball valve (Fig. 24/1) of the compressed
air control unit (Fig. 24/ arrow).

= The hooster starts delivering as soon asthe
operating pressure is released via the ball
vahe.

Flg. 24: Opening the ball valve

12.12.2011 Boosters DLE 2(-1, -2)—DLE75(-1,-2) 57



Operation

6.5 Draining the condensate on the water separator

A description of how the condensation is drained on the
vent valve of the water separator is provided below.

®  The booster must be checked daily during operation for
X the presence of condensation. If condensate is present
in the water separator, it must be drained.

Personnel: B Operator

Protective equipment: Protective work clothing

Safety shoes
Safety goggles
Accumulator

Special tool:

1. , Check water separator of compressed air control
unit (Fig. 25/2) for the presence of condensate.

= If condensate is present, it must be drained.
2. , Position accumulator under vent screw.
3. , A CAUTION! Danger from condensate
splashing out!

Slowly open vent screw (Fig. 25/1) and let conden-
sate drain.

4. , Close the vent screw (Fig. 25/1).

Fig. 25: Checking the water
separator
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6.6 Switching off

A description of how the booster is switched off is pro-
vided below.

The boosters have no main switch. The booster stops
operating as soon as the drive air is shut off. The
switch-off process using the compressed air control unit
differs from the switch-off process without the use of the
compressed air control unit. The two processes are
described below.

Personnel:

I

Operator

Protective work clothing
Safety shoes

Safety goggles

[
Protective equipment: ™
O
=

Switching the booster off In a booster without compressed air control unit, the
booster stops as soon as the drive air from the in-house
compressed air network is shut off.

1. , Shut off compressed air line of in-house com-
pressed air network.

2. , Shut off displacement medium on valve of gas
transport container.

= The booster stops delivering.

®  To this end, see the operating instructions for the in-
X house compressed air network.

Switching the booster off
with a compressed air control
unit present

1. , Close the ball valve (Fig. 26/1) of the compressed
air control unit (Fig. 26/arrow).

2. , Shut off displacement medium on valve of gas
transport container.

3. , Shut off compressed air line of in-house com-
pressed air network.

= The booster stops delivering.

Fig. 26: Close ball valve
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6.F Shut-down in an emergency situation

In dangerous situations, moverments of components
must be stopped as quickly as possible and the energy
supply must be switched off.

Shut-down in an emergency
situation

Proceed asfollmys in an emergency:

1.

o |

Immediately trigger an emergency stop with the
emergency stop device,

Immediately shut off the displacement medium and
compressed air lines.

If there is no danger far yaur own health, get
pecple aut afthe danger zane.

If required initiate first-aid measures.
Alert the fire department andfor rescue service.

Informthe responsible paries at the implementa-
tion site.

Switch off the booster and safeguard it from being
switched an again.
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Faults

Fossible causes for faults and fault carrection tasks are
described in the fallowing chapter.

In the events of faults that cannot be corrected with the
help of the notes below, contact the manufacturer; see
contact information in Chapter 1.4 afthese operating
instructions,

7.1 Safety instructions for fault correction

Hitrogen

Safeguarnding against restart

A WARNING

A WARNING

Danger of suffocation due to improper handling of

nitrogen!

— Always ohserve the manufacturer's safety data
sheet.

— Always ensure adedquate ventilation.

— HKeep a breathing apparatus that does not
depend on circulating air on hand for emergen-
cies.

— If there are signs of suffocation, immediately
provide the affected person with the breathing
apparatus that does not depend on circulating
air, move to fresh air into recovery position, and
keepn warm. If no longer breathing, prowvide first
aid measures and start artificial respiration. Seek
meilial attention immediately.

Improper handling of nitrogen while purging the
booster can lead to poisoning or even death by suf-
focation.

Life-threatening danger due to unauthonzed restart!

— Prior to starting the tasks, shut off all media de-
pressurize the hooster, and safeguard it from
bheing switched on again.

Through unauthorized restart or opening of the
compressei air supply, or the displacement media,
during troubleshooting and fault correction there is
danger of severe or fatal injuries for persons in the
danhger zone

1212201
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Improperly executed fault
comection tasks

A WARNING

Compressed air and gases

& WARNING

-

“_I._ . ..
-. ucke = W

Danger of injurny due to improper fault correction!

— Before starting the tasks purge the compressor
with nitrogen.

— Ensure order and cleanliness at the installation
location! Parts and tools that are lving loose or
onh top of each other are accident hazards.

— K components have been removed, ensure that
they are properly reinstalled, that all fastening
elements are reinstalled, and that al threaded
connections are tightened with the specified
screw-tightening torque.

— Comply with the following before restarting the
sSystent
— Ensurethat all fault correction tasks have

been properly executed and concluded in
accord ance with the instructions in this
manual.

— Ensurethat no one is in the danger zone.

Improperly executed fault comection tasks can
calse severe injury and significant material
damage.

Danger of injury due to compressed air and gases!

— Always establish de-pressurized status before
mounting or dismounting hoses, lines, threaded
unions, or quick-release couplings. Completely
de-pressurize the pressure accumulator.

— Always wear personal protective equipment.

— Have defective components that are pressurized
in operation replaced immediately by qualified
personnel (mechanical and plamt engineer).

In the event of a fault or a defect, compressed air or
gas can escape from compressed air lines, hoses,
or pressurized components of the booster. This
compressed air or gases can whirl up dust, can
cause uncontrolled movements of the lines, and
Can cause severe injuries.
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Cold surfaces

A CAUTION

Behavior if there is a fault

7.2 Fault table
Fault descrip-
tion

Booster does
not work at low
air pressure.

T8

Cause

Excessive fric-
tion on the
spool valve.

Faults

Risk of injury due to cold and iced up surfaces!

Always wear protective clothing and protective
gloves during all work in the vicinity of cold or
iced up surfaces.

Make sure prior to all work that all surfaces have
warmed up to ambient temperature.

Components such as the exhaust air silencer can
cool down severely and ice up due to expanding air
or gas. Skin contact with cold surfaces can cause
skin irritations.

The following always applies:

1.

For faults that pose an imminent danger to per-
sonnel or material assets, immediately trigger the
emergency-stop function, shut off all lines, and de-
pressurize the machine.

Determine the cause of the fault.

If correction of the fault requires work in the danger
zone, switch off the machine and safeguard it
against being restarted.

Immediately inform the responsible parties at the
installation site of the fault.

Depending on the type of fault have it corrected by
the required personnel specified below.

The fault table provided below lists personnel who are
authorized to correct the fault.

Remedy Personnel

Replace and re-lubricate the O-rings on  Specialist

the spool valve (% Chapter 7.3.2 for poten-
‘Replacing the O-rings on the spool tially explo-
valve” on page 66). sive areas

12.12.201M1
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|
Fault descrip- Cause Remedy Personnel
tion
O-rings ofthe  Replace O-rings and use acid-free and Specialist
spool valve silicone-free lubricant (& Chagter 7,22 for poten-
swel when the “Repiacing he C-rings on the spool tialby explo-
wyrang ail or vahe® on page Ge. Sivie areas
lubricating
[rease is
used.
Booster does Exhaust or Dewrater compressed air through water D perator
niot wiark ar it spoal valve separatar [ & Chapder 6.5 "Draining the
wyarks too iced up. cohdensate on the water separator”
sloady, oh page 58).
Formation of @ Clean silencer; replace if necessary D peratar
residue inthe (% Chagpter 7.3.4 "Cleaning the exhaust
exhaust air &l slighcer ahd repliacing & i necessan™
silencer . on page £
Booster does Q-rifg an Feplace and re-grease O-rings on spool  Specialist
not weark, Air spool valve is  vake (& Chapter 7 3.2 "Replacing the O- for poten-
escapesyiathe defective. Hgs on the spoal vake® on page 6E). tially explo-
exhaust air Sive areas
silencer. . . . T
Q-ting onthe  Replace and re-grease O-ring on air Specialist
air piston is piston { & Chanter 7 2.6 "Reglacing O- for poten-
defective ar Hng an air piston® on page 78 tialby explo
W arH, sive areas
Booster does Spoaolvalve is  Clean sleeve of spool vake Specialist
not weark, A ir hlocked. (& Chapter 7.3.3 “Cleaning and greasing  for poten-
escapesviaa the sfegve of the spool vale® tially explo-
small bare on on page £ Sive areas
Lhneugipnngnl valve Spoolvalke is  Check Q-rings on spool valve and sleeve  Specialist
; hlocked. and replace and grease if necessany for poten-
(& Chapter 7.3.3 "Cleaning and greasing  tially explo-
the sleeve of the spool valie® an page 71 sive areas
and & Chapter 7.3.2 "Replacing the O-
Fngs on the spoaf vakie® on page GE).
Booster does Filot wake in  Clean and grease the pilatvahie Specialist
not work, & ir the upper cap (@ Chapter 7.2.5 “Cleaning and greasing  for poten-
escapesyiathe arlower capis the piot vahe® on page 73 tialby explo-
plunger guide in blocked. Sivie areas
A LLel e Filat wvake in  Check pilat valve farwear and replace it Specialist
the upper cap  necessary (% Chapler 7.2.5 "Chaning for poten-
arlower capis ahd greasing the plict wvake® oh page 75, tially explo-
hlocked. sive areas
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Fault descrip- Cause Remedy Personne
tion
Booster oper- Filotvalve in  Clean and grease the pilot vakie or Specialist
ates at high fre- the upper cap  replace if necessary (% Chapter 725 for poten-
guency and ar lower cap s “Cleanihg ahd greasihg the piot vahe® tially explo-
with short defective. ah page 7. Shie areas
strokes.
Leaks on High pressure  Check high pressure seal ar high pres- Specialist
silencers of seal ar high sure cylinder for wwear and replace if for poten-
hores £1 and pressure cyl-  necessary (% Chapter 7.2.9 "Checbing tially explo-
L3 inder is warn.,  figh pressiie seals aho high presslne sive areas

clAfinder for sighs of damages”
ah page 9.

Leakson High pressure  Replace high pressure piston with pres- Specialist
silencers of piston with sure cylinder as a complete component  for poten-
hores £1 and pressure cyl- (% Chapter 7.2.8 "Rexiacing the high tially explo-
L3 {onkly for inder is warn.,  pressure cylinder wih high presslre sive areas
DLE 15, 30, plston as & complete commponent”
and 75). ah page 93

Booster does C-ring anthe  Check O-ring on air piston for wear and  Specialist
not work, bt air piston is replace if necessary (% Chagpter 7.2 6 for poten-

exhaust air Wy IrT. “Repiacing C-rng an gl piston™ tially explo-
silenc er blovs ahn page 7. sive areas
aut air,

Leaksaninlet  Inlet andfar Check inlet andfar autlet walve of booster  Specialist
andfor outlet autlet vale head; clean or replace if necessary for poten-
valve of booster soiled ar (% Chapter 7.3.7 "Cleaning the inkt ancd tially explo-
head/booster defective. autlet vake of the fooster heao™ shie areas
does nat reach ahn page 92

opetating pres-

Slre.

7.3 Fault correction tasks
¥.3.1 Purging the high pressure component with nitrogen

Boostersthat are used to compress combustible or
toxic gases must be purged with nitrogen prior to
starting the tasks far fault carrection purposes in arder
to purge ary remaining cambustible ar toxic gases and
to thus prevent the development of cxvhy droden gas
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and toxic gas mixtures. In the following chapters on
fault carrection, references are made to Supplement
"Hydrogen compression with W aximator boosters” in
the Appendi. To purge the hooster, proceed as
described in the supplement.

m Danger of explosion caused by toxic and combus-
tihle gas residues on the inside of the hoosterd
— Purge the high pressure component of the

hooster with nitrogen before any fault correction
task.

Failing to purge the booster with nitrog en following
previoushy compressed toxic or combustible gases
prior to starting fault comection tasks can lead to an
explosion caused by the devel opment of oxyhy-
drogen gas and to severe injury or even death.

Fersonnel; B Specialist for potentially explo-
SV areas

FPraotective equip B Safety shoes
et B Safety goggles

1. . Bring the booster to a standstill and let the stored
pressure completely dissipate.

2. . Purge the booster. Proceed as described in

Appendix A" Hredrogen compression sith b axi-
rmatar boosters" to do this.

.32 Replacing the O-rings on the spool valre

A description of how the O-rings on the spool vakie are
replaced is provided below.
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Personnel: W Specialist for potentially explo-
sive areas

Safety goggles

Protective work clothing
Safety shoes

Protective equip- ™
o
O
Special tool: m Circlip pliers
0
o
O

ment:

Wrench
Lubricating grease
Screwdriver

The fault correction tasks below are described on a
booster with an optionally installed compressed air con-
trol unit. The fault correction tasks for boosters without
compressed air control unit are identical. In that case,
steps 3 — 4 are merely eliminated. This will be pointed
out at the appropriate point.

LS

1., Bring the booster to a standstill, de-pressurize it,
and let the stored pressure completely dissipate.

1 Carry out steps 3 — 4 and 14 — 15 only if a com-
pressed air control unit is present. If no com-
pressed air control unit is installed, the drive air
line must be removed from the spool valve housing
instead of the elbow union.

2. , Purge booster with nitrogen. Proceed as described
in & Appendix A “Hydrogen compression with
Maximator boosters” on page 117 to do this.

3. , Release threaded union (Fig. 27/1) of compressed
air control unit on spool valve housing (Fig. 27/2).

Fig. 27: Releasing the threaded
union
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4. , Release and remove elbow union (Fig. 2811) of
compressed air control unit or on drive air connec-
tion of spool valve housing (Fig. 28/2).

/

Fig 28 Releasing the elbow
union

1

§. . Position circlip pliers (Fig. 291} on circlip of spool
valve housing {Fig. 29/2) and carefully remave cir-
clip and secure to prevent it from getting lost.

6. , Insert screwdriver into drive air connection (Fig. 30/
arrow) of spool valve housing (Fig. 30/1) and care-
fully press out cap (Fig. 30'2) and spool valve
(Fig. 307/3).

7. . Remove all O-rings from spool valve and caps.

Flg 30 Detaching spool vaive
and cap
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8. , Grease new O-rings (Fig. 31).

Fig. 31 Greasing O-rings

9. , Slide new O-rings (Fig. 32/1) onto spool vake and
cap.

10., Lightly lubricate spool valve and cap with grease.

Fig. 32: Siiding on new CO-tngs

11., Insert spool valve (Fig. 3311} into spool valve
housing and push in up to the stop (Fig. 33farrow).

Fig. 33: inserting spool vake
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s 12, Insert cap (Fig. 34/1) into spool valve housing
(Fig. 34/ 2).

13., Secure cap in spool valye housing using circlip
(Fig. 35/1).

14., Position and fasten elbow union (Fig. 36/1) of com-
pressed air control unitto drive air connection of
spool valve housing.

Fig 36 Remowving the elfow
union
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Fig. 37 instalfing corryressect
ak controf unit

Faults

15., Fasten piping (Fig. 3771 of compressed air control
unit to elbow union (Fig. 3775,

¥.3.3 Cleaning and greasing the sleeve of the spool valve

A description of how the sleewve afthe spool valve is
cleaned and greased is provided belowy.

Removing the slesve of spool
vave

Fersonnel:

Frotective equip-
rment:

Special tool:

Specialist for potentially explo-
Sive areas

Safety gogoles

Safety shoes
Protective work; clothing
Zirclip pliers

Wrench

Screwdriver
Lubricating grease
Punching drift

Harmimer

To clean the sleeve afthe spoaol valve, it must be

remaoved.

1. . Bring the booster to a standstill, de-pressurize it,
and letthe stored pressure completely dissipate.

I The skeeve of the spool valve s beated In the
spoond vakie howsing To remove the sleeve of the
spoond vakie, the spoofl vake st first be rermovec.
To oo this, proceed a5 described h
& Chapter 7.3.2 "Replacing the Curings on the
spool vake™ on page 66, stans 3-8

2. . Purge booster with nitrogen. Proceed as described
in @ Appmendl 4 "Hydrogen corryression with
Maximmator Doosters” on page 117 10 dao this.

1212201
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3. . Carefully position punching drift at edge of sleeve
{Fig. 38/1) in spool valve housing (Fig. 38/2).

Fig 38 Poskioning the drit

4. . NOTICE!Risk of damaging the female thread!

Carefully punch out sleeve (Fig. 39 making sure
that the female thread in the spool valve housing is
not damaged.

skeve
Remove sleeve {(Fig. 40/1) out on other side of
spool valve housing.

Check inside of sleeve for score marks and ather
signs of damage.

1 Ifthe sleeve is damaged, it must be replaced.

I Make sure not to sfiide any O-ring onto the
aroove (Fig. 413 of the control skeeve, since there
5 @ cross fore In this groove.

Flg 40 Removing the sieeve
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¥, Detach O-rings (Fig. 41/1) from the sleeve
(Fig. 4172

8. , Clean inside and outside of sleeve with a paper
torwvel.

9 . G‘lrease nesy Q-rings and carefully slide onto
sleRve.

10., Clean ingide and outside of sleewe with a finger.
11.,. Grease the ingide of the spool vake housing.

12., Carefully insert sleeve into spoal valve housing
and push in up to the stop.

13., Insert spool valve. To do this, proceed as
described in @ Chapter 7.5.2 "Reglacihg the O-
Hngs on the sooof valaea® on page 66, steps 11 —
14,

Fig. 427 inserting the skeve

¥.3.4 Cleaning the exhaust air silencer and replacing it if necessarny

A description of how the exhaust air silencer is cleaned
and replaced if necessary is provided below,

Cold components

i CAUTION Danger of injury due to cold components!

— Prior to starting the tasks, let the exhaust air
silencer thaw adequatehy.

— Wipe off any dew that might be present.

The exhaust air silencer cools down severely anid
ices up.
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o

Fig. 43: Exhaust air silencer

m— .

Fig. 44: Blowing out the
exhaust air silencer

Personnel:
Protective equipment:

_maximaron ]

Operator

Safety goggles
Protective work clothing
Safety shoes

Protective gloves

Depending on the version, the exhaust air silencers of
the individual booster models can differ. However, the
tasks described below are always identical.

- » Bring the booster to a standstill and let the stored

pressure completely dissipate.

. Let the iced up exhaust air silencer thaw ade-

quately; wipe off any water that might have
thawed.

., Unscrew silencer (Fig. 43/1) from exhaust air con-

nection (Fig. 43/2).

. » Adeguately purge exhaust air residues in the

exhaust air silencer with water and detergent.

., Blow out exhaust air silencer with a compressed

air gun in the opposite direction of the exhaust air
(Fig. 44/arrow).

1 If the deposits cannot be removed or if the
booster does not reach the required stroke fre-
quency or power after it has been cleaned, the
exhaust air silencer must be replaced.

. » Screw exhaust air silencer into exhaust air connec-

tion and tighten hand-tight.

74 Boosters DLE 2 (-1, -2) - DLE 75 (-1, -2) 12.12.2011



__maomator @ Faults

7.3.5 Cleaning and greasing the pilot valve

A description of how the pilot valves are cleaned and
greased or - if necessary - replaced is provided below.

Personnel: ® Specialist for potentially explo-
sive areas
Protective equip- ™ Safety goggles
ment: ® Safety shoes
B Protective work clothing
Special tool: B Wrench, width across flats 13

mm/0.51 in
Long nose pliers
Lubricating grease

It is always necessary to clean, grease, or - if necessary
- replace both pilot valves.

1. , Bring the booster to a standstill and let the stored
pressure completely dissipate.

2. , Purge booster with nitrogen. Proceed as described
in & Appendix A “Hydrogen compression with
Maximator boosters” on page 117 to do this.

3. , Position wrench (Fig. 45/1) at threaded union of
pilot valve (Fig. 45/2).

1

Fig. 45: Pilot valve
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Flg 46 Removing the threaded
union

Fig 47: Filot valve tappet

L_maamaron @

4. ., Remove threaded union with sealing ring

(Fig. 4&/1) and pilotvalve spring (Fig. 46/2) and

secure to prevent it from getting lost.

= The pilot valve tappet (Fig. 4711) islocated in

the pilat valkve opening.
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8. , Carefully insert long nose pliers (Fig. 48/1) into
pilot valve opening and pull out pilot valve tappet
{Fig. 48/2).

6. , Check pilot valve tappet and O-ring for sighs of
damage.

1 A damaged piict valve plunger must be
replaced.

Fig. 48: Remaving the pifot
tappet

- 7. , Clean and grease pilot valve tappet with a paper

. I __‘u > towvel.

Fig. 49: Fiict vaie tappet

8. , Carefully insert pilot valve tappet (Fig. 50/2) with
the long nose pliers (Fig. 5061).

Fig. 30: Inserting the piiot valve
tappet
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9. , Position and tighten pilot valve spring (Fig. 51/2)
and threaded union with sealing ring (Fig. 51/1).

Fig. 51: Fastening the pilot
valve

®  To clean and grease the second pilot valve, proceed as
1 described in steps 1 - 9.

7.3.6 Replacing O-ring on air piston

A description of how the O-ring on the air piston is
replaced is provided below.

®  Many of the steps described below must be carried out
X in the exact same manner for other fault correction
tasks. In the corresponding chapters, references are
made to the respective steps in this chapter.
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Fersonnel: [ | S_pecialist for potentially explo-
give areas
Frotective equip- ® Safety googles
ment: ® Safety shoes
m Protective work clathing
Special tool: | Wirench

¥.3.6.1 Removing the high pressure component

1. . Bring the booster to a standstill and let the stored
pressure completely dissipsate.

2. . Purge booster with nitragen. Proceed as described
in & Apoencix 4 THSROGen corrpression with
Maximator boosters” on page 117 1o do this.

3. . Unscrew inlet and outlet ine (Fig. 2211 from inlet
and outlet connection of booster head.

4. . Close apenings of remaved inlet and outlet line
with sealing plug to prevent it from sailing.

5. . Release attachment screws af hooster from four-
dation and secure to prevent them from getting
[ost,

6. ., Remove line from drive air connection.

1 Depending on the version, drive air connection
P s connected o the cormprassed g contror Lt
af o the spool valkie hHousing.

I ih g cuakacting booster, the cooling pipe st be
fernovedd fromthe high preastive corrponents and the
inet connections.

7. . Releaze threaded union of coaling pipe fram both
high pressure components (Fig. 9352 and fram
inlet connections (Fig. 9311 and remaove cooling

pipe.

Fig. 52 iniet and outiet ine

Fig. 82 Remowing the coaling
nioe
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§. . Release the four nuts of the stay bolts on the
hoaster head (Fig. adimarked in red) with a
wrench, Secure nuts and sguare taper washer for
LFsections to prevent them from getting last,

Fig. 34 Reigasing the fooster
heact

9. . Carefully detach booster head (Fig. 5501 from stay
holts.

Fig 33 Detaching the booster
fead

10., Release threaded unioh of cooling pipe from spool
valve hausing (Fig. 96M).

Flg. 96 Rernaving the cooling
pipe
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11., Carefully pull off cooling pipe and cooling cylinder
(Fig. 571) from pressure cylinder (Fig. 5752).

Fig. 57 Remaving the cooling
ppe

12., NOTICE!Danger of material damage!

Carefully pry off high pressure cylinder (Fig. 58/1)
with a screwdriver (Fig. 58/2) from lower cap of
drive component (Fig. 58/3).

13.,. Slowly pull back high pressure cylinder on piston
rod.

Fig. 58: Prving off the high
prassure cyinder

14., Release O-ring (Fig. 5911) from groove of piston
rod and slide in direction of drive component
(Fig. 59rarrow).

=

Flg. 59: O-ting
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Fig 61: Detaching the high
pressure cyinder

_maxmaton @]

15., Slide safety sleeve (Fig. 60/1) of piston rod in

direction of drive component {Fig. 60/arrow).

= A dowel pin (Fig. 60/2) is located below the
safety sleeve, which connects the piston rod to
the high pressure piston.

16., Push out dowel pin {(Fig. 6Qr2) with a screwdriver

and secure to prevent it from getting lost.

17., Detach high pressure cylinder (Fig. 6111) from

piston rod (Fig. 6152).

7.3.6.2 Removing drive component and replacing O-ring of air piston

Fig 62 Stay bot

1. ., Release threaded union of 4 stay holts (Fig. 62f

marked in red) and secure to prevent it from get-
ting lost.

2 The upper stay toits are mourted with a nut, a
spring lock washer, and a square taper washer for
U-sections. The lower stay bolts are merely
mounted with a hut and a spring lock washer,

2. , Pull out stay hott.
3. , Remove fastening angle (Fig. 62/1).
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4. ., Push lower cap (Fig. 63/1) of drive component
fram air cylinder (Fig. 6B32).

= The 2 air pipes are now hanging free.

Fig. 63 Lower cap
5. , Detach air pipes (Fig. 6411).

Fig. 64: Ay pipes

'\

6. , Remove control tube (Fig. 65/1).

Flg. 65: Controf tube
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f. . Remove cotter pin (Fig. B68M) of socket pin from
piston mount (Fig. BEM.

Flig 868 Cotler pin
8., Pull out socket pin (Fig. 6771 with pliers from the
piston mount.

9. . Detach lower cap of drive component and pistan
rod.

Fig 67 FPuling out the socket
fally)
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10., Push air piston {Fig. 68/1) in direction of upper cap
(Fig. 68/2) of drive component.

Fig. 68: Air piston
11., Carefully detach air cylinder (Fig. 691) from air
piston (Fig. 69/2).

12., Check seal of upper cap (Fig. 69/3) and replace if
necessary.

Fig. 69: Detaching the ak cyF

inder

13., Detach seal from air piston (Fig. 70).

14., Grease new seal and slide onto air piston.

¥ The sealon the ak piston is a floating seal and
appears to be too big for the air piston. However,
that is done on purpose.

15., Push back air piston in direction of lower cap
(Fig. 70rarrow).

Fig. 70: Detaching the seaf
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16., NO TICEfRisk of damaging the piston seal!

Position air cylinder (Fig. 71/1) at an incline to the

air piston {Fig. 71/2) and carefully slide aver air
piston.

Fig 71 Pulting on the alr cyF
Indier

17., Check seals of lower cap (Fig. 72/1) and replace if
necessary.

Fig 72: Seal of lower cap

s Boosters DLE2 (-1,-2)— DLE75 (-1, -2) 12.12. 2011
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18., Position lower cap with piston rod (Fig. 73(1) on
piston mount (Fig. 73/2) and make sure that holes
are aligned.

Flg. 73: Position piston rod

19., Insert socket pin (Fig. 7411} into piston mount
(Fig. 74/2) and secure with cotter pin.

Flg. 74: inserting the socket pin

1 20., Detach O-rings (Fig. 75/1) from air pipes.

; E 21., Grease new O-rings and slide onto air pipes.

Fig. 73: Alr pipe
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22., Remove O-rings (Fig. 761 from control bore
(Fig. 7R(2 of upper and lower cap with a sharp
abject (scriber).

23.,. Place new gressed O-rings onto ends of control
tube (Fig. Y71 and insert control tube into contral
hore (Fig. T2 of upper cap.

= Because of the grease on the O-ring, the seal
adherestothe control tube (Fig. ¥7).

24., Insert stay bol through upper cap.

Fig 77 Inserting the control
tbe

In=ert b air pipes (Fig. T8 with new and
greased O-rings into air pipe bores of upper cap.

Foaosition lower cap (Fig. 7302 an air cylinder and
thread in air pipes (Fig. 78/1) and control tube.

LE

['_E

3 The upper stay folts st be mounted with a
hut & apring ock washer, ahd g square taper
washer for U-sections, The lower stay bolts st
anie b mounted with g nut, & soring fock washer,
and the assambls brac iets.

Faosition stay bolts with nuts, spring lock washers,

) . . - and square taper washer for U-sections and
Fig 78 Instaling air pipes and tighten with a torgue of 485 IKF i,

ower can

x
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7.3.6.3 Instaling the high pressure component

1., Position high pressure cylinder with high pressure
piston (Fig. 79117 on piston rod (Fig. 792 and
make sure that holes are aligned.

Fig. 79 Installing the high pres
Slife cyincer

2. . Insert dowel pin (Fig. S0 into bore and slide
safety sleeve (Fig. 80010 mver dowwe| pin connec-
tion.

Flg. Gl Securing the dowel pin
3. . Slide O-ring (Fig. 311y on piston rod into grodve in
frant of safety sleeve.

= The safety sleeve is fixed in place by the O-
ring.

4, . Slide high pressure cylinder in direction of lower
cap.

="

Fig. &1 O-ring

1212201 Boosters DLE 2(-1, -2 —DLETS(-1,-2) 20
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5. . Carefully slide cooling pipe and high pressure pipe
(Fig. 82/1) aver high pressure cylinder (Fig. 82/2).

Flg 82 Cooling pe and high
pressure pipe

6. . Fasten cooling pipe (Fig. 83/1) to threaded piece of
spool valve housing.

Flg 83 Fastening the cooling
pipe
7. ., Detach seal from hooster head (Fig. 8411).

8. , Grease new seal and carefully slide onto booster
head.

Flg 84 Booster head seal

a0 Boosters DLE2 (-1,-2)— DLE75 (-1, -2) 12.12. 2011



Flg. &3 Sfipaing on boostar
head

Faults

9. , Carefully slip booster head (Fig. 8501 onto stay
halts.

10., Fasten booster head with nuts, spring lock
washers, and sguare taper washer for L-sections
and tighten with & torgue of 340 bf in.

11.,. Install hooster at installation location and tighten
foundation screws with & torque of 750 [bf in.

1212201
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7.3.7 Cleaning the inlet and outlet valve of the booster head

Mo

Fig. 86: Releasing the valves

A description of how the inlet and outlet valve of the
booster head is checked for soiling and cleaned is pro-
vided below.

Personnel: W Specialist for potentially explo-
sive areas
Protective equip- ™ Protective work clothing
ment: ® Safety shoes
m Safety goggles
Special tool: ® Wrench
B Torque wrench

In single-stage, dual-acting boosters, inlet and outlet
valves must be removed and cleaned on both booster
heads.

The inlet and outlet valves of booster models DLE 2
and DLE 5 differ in design from the one's described
below. However, the fault correction procedure is iden-
tical.

1. , Bring the booster to a standstill, de-pressurize i,
and let the stored pressure completely dissipate.

2. , Purge booster with nitrogen. Proceed as described
in & Appendix A “Hydrogen compression with
Maximator boosters” on page 117 to do this.

3. , Remove inlet and outlet valves on the booster
head and protect the open lines from soiling.

4. , Release inlet and outlet connections (Fig. 86/1) on
booster head with a wrench (Fig. 86/2).
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Fig. 88: Disassembled valve

Fig. 89: Installation direction

5.,

6.,

®

1,

Faults

Remove inlet and outlet valve from booster head.

Carefully disassemble valve on a clean working
surface.

1 The valves consist of two O-rings (Fig. 88/1),
valve seat (Fig. 88/2), ball (Fig. 88/3), compression
spring (Fig. 88/4), and valve body (Fig. 88/5).

Clean all components of the valve, check for signs
of damage, and replace if necessary.

NOTICE! Danger of material damage due to
incorrect installation!

Install valve in identical sequence.

Make sure when installing the valves that the con-
ical valve seat (Fig. 89/1) of the valve is always
inserted in the flow direction (Fig. 89/arrows) into
the booster head (Fig. 89/2).

Fasten inlet and outlet connections and tighten
with a torque of 1060 Ibf in.

Install piping of inlet and outlet lines according to
& Appendix B “Connection drawing” on page 127.

7.3.8 Replacing the high pressure cylinder with high pressure piston as a complete

component

e

A description of how the high pressure cylinder with the
high pressure piston is replaced as a complete compo-
nent is provided below. The high pressure piston is
located on the inside of the high pressure cylinder.

These fault correction tasks only apply to booster
models DLE 15, 30, and 75.

12.12.2011
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Personnel: B Specialist for potentially explo-
sive areas
Protective equip- B Protective work clothing
ment. ® Safety shoes
m Safety goggles
Special tool: ® Wrench

7.3.8.1 Removing the high pressure cylinder with high pressure piston

®  To remove the high pressure cylinder with high pres-
X sure piston, proceed as described in & Chapter 7.3.6.1
“Removing the high pressure component” on page 79.

7.3.8.2 Installing a new high pressure cylinder with high pressure piston

®  Toinstall a new high pressure cylinder with high pres-
X sure piston, proceed as described in & Chapter 7.3.6.3
“Installing the high pressure component” on page 89.

7.3.9 Checking high pressure seals and high pressure cylinder for signs of damage

An explanation of how the high pressure seal and the
high pressure cylinder are checked for signs of damage
and replaced if necessary is provided below.

Personnel: B Specialist for potentially explo-
Sive areas
Protective equip- ™ Protective work clothing
ment: ® Safety shoes
B Safety goggles
Special tool: B Wrench

Checking the high pressure
seals and replacing them if
necessary

®  To check the high pressure seals for signs of damage,
X the high pressure component must be removed. Pro-
ceed as described in & Chapter 7.3.6.1 “Removing the
high pressure component” on page 79 to do this.
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1. ., Check high pressure seal (Fig. 90/1) on booster
head (Fig. 90/2) for signs of wear and replace if
necessary.

9

2

Flg. 90: High pressure seal (on
high pressure sick)

2. , Check high pressure seal (Fig. 91/1) on lower cap
of drive component (Fig. 91/2) for signs of wear
and replace if necessary.

2

Fig. 91: High pressure seal (on
ak skie)

12.12.2011 Boosters DLE 2(-1, -2)—DLE75(-1,-2) a5
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3. , Check inside of removed high pressure cylinder
(Fig. 92) for score marks and other signs of
damage.

1 If the high pressure cylinder is damaged, it must
be replaced as a complete component.

1 In booster model DLE 15-30-75, the high pres-
sure piston is located in the high pressure cylinder.
In the event of damage, the high pressure cylinder
with the integrated high pressure piston must be
replaced as a complete component.

Fig. 92: High pressure cylinder
Reinstalling the high pres-
sure component

®  To reinstall the high pressure components, proceed as
X describedin & Chapter 7.3.6.3 “Installing the high pres-
sure component” on page 89.

7.4 Start up after a corrected fault

After correcting the fault execute the following steps to
start up again:

1. , Properly reconnect all high pressure lines.

2. , Check connections for signs of leaks with a leak
detection spray.

3. , Ensure that no one is in the danger zone.

4. , Startin accordance with the notes in Chapter
"Operation".
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8 Maintenance

y |

Maintenance

No maintenance work is planned for the boosters.

12.12.2011

Boosters DLE 2 (-1, -2) — DLE 75 (-1, -2) 97



Maintenance

o= Boosters DLEZ (-1,-Z0— DLEYS(-1, -2) 1212201



——

-..... poira e

OF

Dismantling and disposal

9 Dismantling and disposal

After the end of the usefdl life has heen reached, the
hooster must be dismantled and disposed of inan erwi-
ronmentally responsible manner,

9.1 Safety instructions for dismantling and disposal
Explosion protection

A WARNING

Improper dismantling

A& WARNING

Danger of explosion during dismantling!

Prior to dismantling, obtain a written work
approval.

Prior to dismantling, purge the hooster wath
nitrogen to flush any remaining toxic and com-
hustible gas out of the hooster.

Perform dismantling task onhy when a potentially
explosive aimosphere can be ruled out.

Use only those tools that are permissible for use
inthe Ex area.

Bringing in ignition sources such as sparks, open
flames, and hot surfaces can lead to explosionin
the Ex area. Hon-compliance wath these instruc-
tions will lead to loss of explosion protection.

Danger of injury due to improper dismantling!

Prior to starting the tasks ensure that there is
adequate free space.

Shut off all operating meidia of the machine.
Ensure order and cleanliness at the workstation!
Parts and tools that are lying loose or on top of
each other are accident hazards.

Consult with the manufacturer if there are ques-
tions.

Stored residual energy, sharp-edged components,
points and comers on or inthe machine, or on the
required tools can cause sefious injuny.

1212201
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927 Dismantling

93 Disposal

MO TICE

Fersonneal: B Specialist for potentially explo-
sive areas

FProtective equip- @ Protective work clothing
ment: Safety shoes
B Safety gogoles

1. . Bring the booster to a standstill and letthe staored
pressure completely dissipate.

2. . Purge hoaosterwith nitrogen. Proceed as described
in @ Appenci A “Hydrogen cormpression wih
Maamator boosters™ on page 117 1o do this.

3. . Dismount all piping and threaded unions.
4. . Releasze foundation screws.

Then properly clean assemblies and components and
take them apart in compliance with the applicable occw-
pational health and safety and environmental pratection
requlations.

If nothere is no take-back or disposal agreement,
submit disassembled components for recycling:

B Scrap metals.
B Give plastic elements ta recycling.

m Dispose of other companents sorted accarding to
their material properties.

Danger to the environment due to incorrect dis-

posal!

— Have electrical scrap, electronic components,
lubricants and other auxiliary materials disposed
of by an approved operation.

— In case of doubt, obhtain information about envi-
ronmentally-friendly disposal from the local
municipal authorities or a special disposal ope-
ration.

Improper disposal can present a danger to the envi-
ronment.
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9.4 Tightening torques
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10 Technical data
10.1 Dimensions and weights

The dimensions and weights of all booster types are

listed below.

The values listed below are approximate values and

Technical data

y | can vary slightly.
Type Width Height Depth Weight
inches inches inches Ibs

DLE 2-1 17.32 10.83 7.09 33.07
DLE 5-1 17.32 10.83 7.09 33.07
DLE 15-1 17.72 10.83 7.09 28.66
DLE 301 17.72 10.83 7.09 28.66
DLE 75-1 17.72 10.83 7.09 28.66
DLE 2 23.62 10.83 7.09 44.09
DLE 5 23.62 9.25 7.09 44.09
DLE 15 24 .41 9.25 7.09 39.68
DLE 30 24.41 9.25 7.09 39.68
DLE 75 24 .41 9.25 7.09 39.68
DLE 2-5 23.62 9.25 7.09 44.09
DLE 5-15 24.02 9.25 7.09 41.89
DLE 5-30 24.02 9.25 7.09 41.89
DLE 15-30 24.41 9.25 7.09 41.89
DLE 15-75 24 41 9.25 7.09 41.89
DLE 30-75 24.41 9.25 7.09 41.89
DLE 2—-1-2 24.02 10.83 7.09 48.50
DLE 5-1-2 24.02 9.25 7.09 48.50
DLE 15-1-2 24 21 9.25 7.09 44.09
DLE 30-1-2 24.21 9.25 7.09 44.09
DLE 75-1-2 24 .21 9.25 7.09 44.09
DLE 2-2 30.71 10.83 7.09 55.11
DLE 5-2 30.71 9.25 7.09 55.11
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-
Twpe Width Height Depth Weight
inches inches inches Ihs

CLE 152 a1.40 §.25 7.049 a0.71

CLE 20-2 a1.40 §.24 7.049 a0, 71

CLE 752 a1.4a0 H.25 7.049 a0.71

CLE 2-5-2 30.71 H.25 7.049 5511

CLE 5-15-2 a0 H.25 7.049 5291

CLE 5-30-2 2110 §.25 7.049 5291

CLE 15302 a1.40 §.24 7.049 a2.91

CLE 15 75-2 a1.40 §.24 7.049 5291

CLE 30-75-2 21.40 §.25 7.049 5291

a8 OLE 3 28.93 13.78 8.66 121.25

8 DLE & 3B8.98 13.78 B.6A 121,25

8 DLE 1.65 a1.849 13.78 B.6A ae.18

10.2 Connected loads

Pneumatic Data Value Unit
Compressed air gquality 2 il-free

possikle

Solids, max. particle sEe g pim
Solids, max. paricle concentra  219*10° grainf?
tion
Dewy point up to + 10 °C water 4.1 grainift?
content
Dew point up to + 2 °C water 2.5 grainift?
content
* Once a lubricator has been used, the air must akway s
he lubricated, since ail in air will wash out the pneu-
tmatic pump greasel
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Connected loads, mechanical

Type Inlet con- Outlet con- Recommended internal tube diameter
nection* nection * in inches

Drive air Admission Operating
Pressure  pressure

OLE 2-1 G102 G 0.7s 0.51 0.51
DOLE 51 G102 G 0.7s 0.51 0.51
DOLE 15-1 G104 =4 0.rs 0.24 0.16
DOLE 30-1 R G4 0.7a 0.24 0.16
OLE 751 R G104 0.75 0.24 016
OLE 2 G2 G102 0.75 0.51 0.51
OLE & G2 G102 0.75 0.51 0.51
DOLE 15 R G4 0.7a 0.24 0.16
DLE 30 G104 G4 0.7a 0.24 0.16
DLE 75 G104 G4 0.7s 0.24 0.16
DLE 2-5 G102 G 0.7s 0.51 0.51
DLE 514 G102 G4 0.7s 0.51 0.16
DLE &30 G102 =4 0.rs 0.51 0.16
DLE 15-30 R G4 0.7a 0.24 0.16
OLE 15-T4 R G104 0.75 0.24 016
OLE 30-T4 R G104 0.75 0.24 016
OLE 2—1-2 G2 G102 0.75 0.51 0.51
OLE 5-1-2 G102 G2 0.7a 0.51 0.51
DOLE 15-1-2 G104 G4 0.7a 0.24 0.16
DLE 30-1-2 G104 G4 0.7s 0.24 0.16
DLE 75—1-2 G104 G4 0.7s 0.24 0.16
DOLE 2-2 G102 G 0.7s 0.51 0.51
DLE &2 G102 G102 0.7a 0.51 0.51
DOLE 15-2 G104 G4 0.7a 0.24 0.16
DLE 30-2 G104 G4 0.7s 0.24 0.16
DLE 75-2 G104 G4 0.7s 0.24 0.16
DLE 2-5-2 G102 G 0.7s 0.51 0.51
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Type

DLE 5-15-2
DLE 5-30-2
DLE 15-30-2
DLE 15-75-2
DLE 30-75-2
8 DLE 3

8 DLE 6

8 DLE 1.65

Inlet con-
nection*

G 1/2
G1/2
G1/4
G 1/4
G 1/4
G1/2
G1/2
G1/2

Qutlet con-
nection **

G 1/4
G1/4
G1/4
G 1/4
G 1/4
G1/2
G1/2
G1/2

_maximaron ]

Recommended internal tube diameter

in inches
Drive air

0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

Admission Operating
pressure

pressure
0.51
0.51
0.24
0.24
0.24
0.51
0.51
0.51

0.16
0.16
0.16
0.16
0.16
0.51
0.51
0.51

®  When the recommended internal tube diameters are
1 observed, the boosters reach the maximum delivery

output.
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Additional connections

|

y |

The above inlet and outlet connections are standard
connections. Additional connections options for inlet
and outlet are provided below. These additional con-
nection options must correspond to the type key infor-
mation on the type plate. To this end, see

& Chapter 10.9 “Type key” on page 112 in these oper-

ating instructions.

* Inlet connection (Table "Connected loads, mechan-

ical")
Connection Dimension Booster types
designation
of inlet con-
nection
N NPT G1/2" DLE 2, DLE 5
NPT G1/4" DLE 15-75
U 9/16 — 18 UNF for DLE 15-75

G1/4" high pres-
sure pipe, con-
nection H4 down-
stream of
Maximator

Technical data

** Qutlet connection (Table "Connected loads, mechan-

ical™)

Connection
designation of
outlet connec-
tion

N

Dimension

NPT G1/2"
NPT G1/4"

9/16 — 18 UNF
for G1/4" high
pressure pipe,
connection H4
downstream of
Maximator

Booster types

DLE 2, DLE 5
DLE 15-75
DLE 15-75

The following combinations of threaded inlet and outlet
unions are possible GG, GU, UU, NU, and NN.

12.12.201M1
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10.3 Performance characteristics
Type Dis- Maz. Max. Transmis- Max Admission pres-

place- oper- CoIm- sionratioc  oper- sure

ment  ating pres- (i 1i2) ating - - -

in pres.  sion tem: min. psi- max psi

cuin. sure pB ratio perature

{static) in °F
psi

DLE 2-1 86.26 290 1:10 1.2 140 0 2301
DLE 5-1 2276 725 1:15 1.5 140 29.0 7252
DLE 151 7.45 2175 1:20 1:15 212 101.5 2175
DLE 301 3.66 4350 1:20 1:30 212 217.6 4350
DLE 751 1.483 10875 1:20 1.75 212 507.6 10875
DLE 2 11253 580 1:10 1.2 140 0 5801
DLE & 45,52 1440 1:15 1.5 140 29.0 1440
DLE 15 14.89 4340 1:20 1:15 212 101.5 4340
DLE 30 7.32 arao 1:20 1:30 212 217.6 8700
DLE 75 3.05 21750 1:20 1.75 212 507 .6 217480
DLE 2-5 86.26 14480 1:25 1:2011:4 140 0 0.8*PL
DLE 5-15 276 43580 1:45 1:811:15 212 29.0 6 *PL
DLE 5-30 276 8700 1:490 1:501:30 212 29.0 2*PL
DLE 1530 7.45 arao 1:40 1:16M:30 212 101.5 15*PL
DLE 1575 7.45 217580 1:100 118175 212 101.5 3.5*PL
DLE 30-75 3.66 15225  1:80 1:30M:75 212 2176 20*PL
DLE 2-1-2 a6.26 580 1:10 1.4 140 0 5801
DLE 5-1-2 X276 14580 1:15 1:10 140 58.0 1440
DLE15-1-2 7.45 4350 1:20 1:30 212 145.0 8700
DLE 30~1-2 366 grao 1:20 1:60 212 230.1 a700
DLE ¥5-1-2  1.43 21750 1:20 1:150 212 652.7 217480
DLE 2-2 11253 580 1:10 1.4 140 0 5801
DLE 5-2 4552 14580 1:15 1:10 140 58.0 1440
DLE 152 14.89 4350 1:20 1:30 212 145.0 4350
DLE 30-2 7.32 aroo 1:20 1:60 212 23001 8700

02 Boosters DLEZ (-1,-Z0— DLEYS(-1, -2) 1212201
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Type

DLE 75-2
DLE 2-5-2
DLE 5-15-2
DLE 5-30-2
DLE 15-30-2
DLE 15-75-2
DLE 30-75-2

Dis-
place-
ment
in
cu.in.

3.05
56.26
22.76
22.76
7.45
7.45
3.66

Max. Max. Transmis- Max.
oper- com- sion ratio oper-
ating pres- (i1/i2) ating
pres- sion tem-
sure pB ratio perature
(static) in °F

psi

21750 1:20 1:150 212

1450 1:25 1:4/1:10 140
4350 1:45 1:10/1:30 212
8700 1:90 1:10/1:60 212
8700 1:40 1:30/1:60 212
21750  1:100 1:30/1:150 212
21750  1:50 1:60/1:150 212

Technical data

Admission pres-
sure

min. psi max. psi
*

652.7 21750
0 1.6 *PL
29.0 12 *PL
29.0 4 *PL
101.5 30 *PL
101.5 7 *PL

2176 40 *PL

®  *= Maximum permissible pressure load that may be
X used forthe high pressure component of the booster.
Compression ratio = operating pressure/admission

pressure

10.4 Operating conditions

Environment

Data

Temperature range
Relative humidity, maximum
Ambient pressure range

Altitude, max.

Value Unit

-4-+140 °F

60 %

min. 14.5
psi less
than drive
pressure,
max. 145
psi

unlimited ft above
sea
level

12.12.2011
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Duration

10.5 Operating materials

Lubricant

10.6 Emissions

S

Data
Switch-on time

Switch-on time

Operating
material

Lubricating
grease

_maximaron ]

Value

Switch-on time 50% with a
stroke frequency of > 60
strokes per minute

Switch-on time 100% with a
stroke frequency of < 30
strokes per minute

Manufac- Designation
turer

Kluber Lubri- ISOFLEX TOPAS
cation NB 52

The noise emission measurement was executed at a
height of 5 feet and at a distance of 3.3 feet to the test
stand. The determined noise emission was measured
during full-load operation with a counterpressure of 145

DS
Data

Noise emission

Value Unit
81 dB(A)
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10.f Exmarking

Flg. 827 Ex marking exiosion
oraLg I8

Mark Designa-
ing tion

c .E ZE sign

Flg. S Ex mmarking exiosion
ol I

1 Cevice
croup

2G0 Device
categan

1B Explasion
group

[ Explosion
group

C [gnition
protection
tvpe

bt Addtional
rmarking

Technical data

The Ex marking is located on the drive component of
the hoosters in immediate wicinity of the type plate.

Meaning

Canfarmity sidn in accardane e with
Appendix X of directive 94/ EC,
The manufacturer attaches it before
the device iz put into circulation.

The hooster may be used in poten-
tially explosive areas with the
exception of mining.

Wiith device categary 2G0, a poten-
tially explosive atmosphere may
develop cccasionally invaking gas
() and dust (O, The device
ensures a high level of safety and
can be used inzone 1 and Zane 2.

Can be used for substances with a
M aximuim Experimental Safe Gap
af .02 inches = MESG = 0.04
inches (IEC GO0TS1).

Can he used for substances with a
M z<imum Experimental Safe Gap
af = 0.02 inches (JEC 60073-1).

Constructive safety for non-elec-
franic devices in patentially explo
shie areas as per DIM EX 13463-5.

Indicatesthe necessity to abserve
special aperating conditions, in this
case environmental temperatures
(& "Erironrment” on page 1090
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Technical data m_]

10.8 Type plate

The type place is centrally located on the drive compo-
nent of the hooster and contains the following informa:
1 I"::lrl Hiklan |||.l.l.ll. . il SIgTLISgT} ] tll:ln

TR,
DRINELUFTHETH I ERENER ECOHPHERIOR

' "',‘E-.‘-.’:'.!‘.”"-";‘;‘."'— ehil0ni B Manufacturer
o R el Type (information from type key)
Year of manufacture
Gas pressure, min. inlet
Gas pressure, max. outlet
bl axirmum air drive
Transmission ratio
M ax. compression ratio

Flig 93 Tiepe pliate

10.9 Type key

The type key for the corresponding booster models is
structured as follows:

DLE XX - XX - X XX - X 1 1 Wersionfor =120, 5= oiygen

T—”#z 2 Thread of gas inlet and outlet G = pipe thread
o (standard}), LI = high pressure connection, M= ®KNPT
3 3 1 =1 high pressure piston, 2 = 2 drive piston
,-f4 4 Design {e.g. DEL15-7T5)
P

Flig 98 Tpoe kel
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m Hydrogen compression with Mazimator boosters

A Hydrogen compression with Maximator boosters
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Hydrogen compression with Mazimator hoosters

_maximaton 8|
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ATOR

HOCHDRUCKTECHNIK « HYDRAULIK + PNEUMATIK - PRUFTECHNIK

Achtung!

Wichtige Informationen fur die MAXIMATOR Kompressoren der DLE -
Baureihe. Werden die Kompressoren zur Verdichtung von aggressiven,
brennbaren, gefahrlichen oder giftigen Gasen eingesetzt, sind die
Hinweise, wie im Fallbeispiel ,Wasserstoff* unbedingt zu beachten.

Weiterhin mussen naturlich die dem entsprechenden Gas geltenden
Vorschriften und Richtlinien eingehallten werden. Flr den sicheren
Betrieb der Kompressoren, ist der Betreiber verantwortlich.

Caution!

Important information for MAXIMATOR DLE Series Booster:
If the boosters are used to compress aggressive, flammable, hazardous
or toxic gases, the instructions as mentioned in the document: “Best
Practice Hydrogen Compression” need to be observed.

Furthermore the current regulations and directives for the specific gas

need to be complied. The operator is responsible for the safe operation
of the booster.

MANIMATOR GmbH
Walkenrieder Stralie 15 - 37449 Torge/Mar? - Fon +49 (0) 5586/ 803-0 - Fax +49 (0] 5586 /80 3-3040
eMall: info@maximatocde - waw.maximatorde
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Best Practice
Hydrogen compression

Safety explozion protection, systems endineering

Wihat you need to know matety during compression of hydragen

Hydrogen is a coloydess, odoudess and flawoudeszgas and  Bwdiding explozive atmozpheres in corfined spaces and
therefare cannot be detedied with aur burmn zersary oegans. outdoors

Hudrogen bums with irsdzhle flme and radiztes only litle
heat inthis process.

I het raizdrg with aivin a ratio of 410 76 percert by wobime
[wol. %] of hdrogen a debonating gas develops that akeady
cat ke brought to explozion by a loweenergy spatk.

Ceaggen- teedrogen mistures nith afraction of below 105 per-
cent by walure are heavierthan air and sink to the floar. Thefortmtion of an explozive sinosphers in adjacett areas
near the begdrogen equiprment iz presented by obzerving the
. . . follaming regquierments:
Physical and chermical properties
* Hydrogen equiprent shall be ingtalled in well-wvertilated

bppearance: coloute == gas arear [if poszible, outdoors),
Dot o ouHess * Hydrogen equiprment has to ke leak- proof and remain so.
hdalar mass: 30,3 graindnol vieriting ines from safety walwes, leakage lines and similar
leting point: 434 °F inez shall be directed intothe open.
Boiling point: 475+ F 'Dizzharge units rmust not terminate below eawes,

- ‘ opetings in buildings or placed near
Critical terrperature: -400 *F ar infake ports.
lgrition termperatire: 1040 F *Incaze hgdrogen eguipment iz inztalled in confined
Explosion limits [wol. % i air): e L | spacesthe yas supply corng from the outside rust be
Re kitive: density, gaseous 007 privided with a reliable shut-off detice placed at 3 zafe
(air=1): poit., .
S 0599 graindt® 'Pipe connections on begdrogen eguiproent shall be fite d

=ych that they enzure along -tenn tighiness of the jaint.
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Explosive mixture

Avoiding explosive midures in
hydrogen equipment

Explosive mixtures cannot be tolerated in hydrogen equipment
with regard to safety aspects. Such mixtures are easily ignited
by e.g. the friction heat generated in activating a valve or by
the friction generated by rust particles dragged through. Even
the heating of the gas caused by a pressure surge during rapid
inflow of hydrogen into a equipment component filled with air
can induce ignition.

Prior to commissioning, the air has to be removed from the hy-
drogen equipment, e.g. by evacuation or flushing. The safest
method s by flushing with hydrogen, when an oxygen content
of below 1 percent by volume is achieved inside the plant.

When decommissicning hydrogen equipment it is necessary
to render the equipment free of gas by evacuation or flushing.
To achieve this, the hydrogen content must be below 1 percent
by volume, before the equipment can be opened.

Please observeinall flushing procedures that flush gas always
takes the path of lowest resistance. Therefore, the flush gas
flow must be directed such that ,dead pockets® are avoided.

Hydrogen compression with MAXIMATOR
booster

MAXIMATOR hydrogen booster design

MAXIMATOR booster are especially modified for the com-
pression of hydrogen in the following areas:

+ Material suited for pressurised components
+ Sealing geometry

+ Flushing Connection

+ Air drive section suitable for Atex

-2

These modifications are available for the following high-
pressure sections:

*DLE 2
*DLES
*DLE 15
*DLE 30
*DLE 75

MAXIMATOR hydrogen boosters are marked with the suffix
H2-ExIIC and are generally suited for applications in explosion
class IIC.

Materials

Hydrogen places significant demand on material choice. In
this area, the phenomenon of hydrogen embrittlement must
be especially mentioned.

Hydrogen embrittlement describes the change in the ductility
of metals. Atomic hydrogen penetrates the microstructure of
metallic material. At voids or grain boundaries, the atomic
hydrogen recombines to form molecular hydrogen, thus in-
creasing the pressure inside the structure.

This process causes internal stresses and leads to material
embrittlement. Material failure becomes apparent in cracks
that spread outside (hydrogen-induced crack formation).

In practical tests, austenitic steel has proven to be especially
successful. After high performance tests, the MAXIMATOR
hydrogen booster showed no sign of hydrogen embrittlement.

Piston compressors with dynamically loaded seals are not
absclutely gas-tight. Toincrease the performance of the piston
seal for hydrogen compression purpeses, both sealing geo-
metry and material were adapted to the special requirements.

Flushing Connection

From a technical point of view, the most important part in the
compression of hydrogen is to avoid the formation of explosive
atmospheres. As gas leakages cannot be ruled out, MAXI-
MATOR hydrogen boosters have to be flushed with inert gas
(preferably nitrogen) prior, during and after use.

An explosive mixture can form inside the compressor cham-
ber, but also in the rear piston chamber dueto a little leakage
at the high-pressure seals.
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To provide safe flushing of these areas, the MAXIMATOR
hydrogen boosters are also fitted with an additional flushing
cannection. Inaccordance with the boosters operating princip-
le, different flushing processes shall be carried out to ensure
safe operation.

If noflushing is carried out, these areas are characterised by
zone zero. In this case, MAXIMATOR boosters would belong
in category 1 (which requires type approval test). In the cur-
rent version, the boosters do not meet the requirements of
category 1. Therefore, operation without flushing is expressly
prohibited.

Flushing plans for MAXIMATOR hydrogen boosters

To be able to effectively flush the rear piston chamber of the
booster, please observe the following installation scheme
when fitting the flushing line.

It is important that there is a continuous flow of flushing gas
through the flushing lines during the complete duty cycle.
Make surein particular that flushing lines are not pressurised.
Otherwise this might result in damage of the high-pressure
section.

Prior and after operation of the booster or equipment, the
booster chamber and associated lines shall be flushed with
copious amounts of nitrogen (or ancther inert gas). Through
the flushing process it must be ensured that the oxygen con-
tent inside the booster or equipment falls below 1 percent
by volume.

Flushing plan for single-stage, single-acting booster:
(With SFP flushing connection and Z1 leakage connection
on the high-pressure side).

Flushing |
Inlet

Flushing

Outlet
—f—

Flushing procedure:

1. Prior to booster start-up, connect the nitrogen supply to
the inlet pressure connection (PA) and to the flushing
connection (SFP).

2.Switch on the booster for approx. 1 min. (depending on
the volume to be flushed).

3. Switch off the booster after completion of the flushing
process.

4 Afterwards, the inlet pressure line (PA) can be connected
to the hydrogen supply. During hydrogen compression,
the flushing connection shall be continuously flushed with
nitrogen.

5 After completion of hydrogen compression, the booster
chamber shall again be flushed as described under item 2.

Flushing plan for single-stage, double-acting boosters:
(With SFP flushing connection and Z1 and Z3 leakage con-
nection on the high-pressure side)

Flushing
Inlet
ey

Pu

)

[ [

Q ‘
I Flushing
Outlet

Flushing procedure:

1. Prior to booster start-up, connect the nitrogen supply to
the inlet pressure port (PA) and to the flushing connections
(SFP).

2. Switch on the booster for approx. 1 min. (depending on
the volume to be flushed).

3. Switch off the booster after completion of the flushing
process.

4 Afterwards, the inlet pressure line (PA) can be connected
to the hydrogen supply. During hydrogen compression,
the flushing connection do not neet to be continuously
flushed with nitrogen, because in single-stage, double-
acting compressors no ambient air is sucked in via the
leakage ports.

5 After completion of hydrogen compression, the booster
chamber shall again be flushed as described under item
2
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Flushing plan for two-stage booster:
(With SFP flushing connections and Z1 and Z3 leakage con-
nections on the high-pressure side)

Flushing
Inlet |
&

I Flushing
Outlet

Flushing procedure:

1. Prior to hooster start-up, connect the nitrogen supply to
the inlet-pressure port (PA) and to the flushing connection
(SFP).

2 Switch on the booster for approx. 1 min. (depending on
the volume to be flushed).

3. Switch off the booster after completion of the flushing
process.

4. Afterwards, the inlet pressure line (PA) can be connected
to the hydrogen supply. During hydrogen compression,
the flushing connection shall be continuously flushed with
nitrogen.

5 After completion of hydrogen compression, the booster
chamber shall again be flushed as described under item
2.

Volume flow for gas flushing

Depending on the type of booster, different volume flows must
be ensured to provide for sufficient flushing performance.
The table below shows the minimum required volume flow.

Boosters marked in red only require volume flow during start-
up and decommissioning, whereas no volume flowis required
during operation.

Apart from flushing gas volume flow, the cross sections of
flushing lines are also significant. We recommend not to fall
below an inner diameter of 0.157 in (4 mm). If the diameter is
smaller, this involves the hazard of gas pressure accumulating
inside the flushing line. Under certain circumstances, the
high-pressure component of the booster might be damaged.
Also make sure the flushing line exit remains unobstructed.

Type Volume Flow scfm
DLE 241 6.71
DLE 541 317
DLE 1541 141
DLE 30-1 0.7
DLE 7541 035
DLE 2 6.00
DLES 317
DLE 15 108
DLE 30 0.7
DLE 78 0.35
DLE 2-5 3.88
DLE 5-15 212
DLE 5-30 247
DLE 15-30 0.71
DLE 15-75 108
DLE 30-75 0.35
DLE 212 671
DLE 5-1-2 317
DLE 15-1-2 108
DLE 30-1-2 071
DLE 75-1-2 035
DLE 2-2 6.00
DLE 5-2 283
DLE 152 108
DLE 30-2 0.7
DLE 75-2 0.35
DLE 2-5-2 353
DLE 5-15-2 212
DLE 5-30-2 247
DLE 15-30-2 0.7
DLE 15-75-2 0.7
DLE 30-75-2 0.35
Temperature

Booster temperature is dependent of the medium temperature,
the degree of compression and other operating conditions.

A prerequisite for safe operation is that the booster is correctly
connected to earth potential.

For ideal gases, the temperature to be expected can be cal-
culated by the following formula;
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ith

T, = Tetrperature after cormpreszion [in K)
T, = Tetrpetature prior to compressian [in K)
F, = Prezzure after cotrpression [in bat]

F, = Prezzure priarto corpresson [in bar]

1 = |zertropic expanent
The izentropic exponert for byvdrogen is 141,

Duetothe fact that compression cannottake place nithout a
heat exchang e with the envionment, the actual terp erdure
will alweys remain belon the calculded terperature. If the
tempetature of the cormprezzed gas excesds the raxirm
adimizsible terperature, compression hazto be pedarmed in
zeaetal steps, with a cooling phaze in hetne et the individual
cotpression geps.

[fthe termperature of the compressed gas lies belowthe ma-
i admissible termperdure, wu hawe 1o enzure that - in
dependence with the respective explozion 2one - that ape-
rating conditions do not change . & Highthy leszinlet pressure
nould resul in a higher termperature!

Hiy h-pre zzure sorew connections and hydrogen

Bz 3 tile, high-prezsure scremiconections [cone and thread]
are suitable for hdragen operation,

The aperaor of bdragen equipimett with high-pressure screm
connedions hazto be adwsed that there might be possib-
le leakage from leakage hores in filings (1-pieces, elbong,
crozzpieces efc).

e
®"ia—— Leakage bave
E -2 o
If rejuired, suitable monitating measures shall ensure that
equiptrert using thistwe of screwconnedion iz anly uzed
when tightness of the connedion iz azzured. The reguire-
rerits are sipulated bythe clazsfication irto explosion 20nes.

MAXIWATOR hydrogen stations

ATEX for houzsing and electical cabinets

Suitability of the housing or electical cabings for ATEXIC
zhal he ==parately exarined for the relevant application.

bz @ rile, the following criteria should be ret:
v Shinless feel
v ho patertial zource of ignition
v hientilaion pots ontop and atthe botiom

LIl acceszory pats hawe to be electrically condudive, Var-
nished surfaces or sight glazzes narmallydo not meet theze
requirarments.

In cazethiz iz required, the avaikbility of such components
[with the correzponding manufadurers confitnation] rmust
he checked.

Dueto the reterials non-conductive propeties, noize insu-
lation of the houzing i= alzo inadmizsible.

ATES for power packs

The gandard b8 =IMOTO R powmer packs are ndt admissible
for BTEXNGC. The reasan here izthe labelling foil . The foil wih
a prirted flowdiagram on instrumentaion iz approxirmtely
0039 in 1 mim) thick . Howeser, the STEX 948/EC Directive
litrits mazdroum thickness of foil suitable for category 1 G 1o
0007 ik (0.2 ).

In came ATEX 1730z reguired, the stations are alm awailable
nikh plates as an atterndive to foil. The frame el rerming
unchang ed.

Specialfeatures in project planning of hwdrogen stations

GZenetally, the compression of hyidragen does not place spe-
cial derands on zafety installations. For example, the ing-
talldion of additional terperature and prezsure monitaring
devices is nonmally not necessary.

Inthe ==lection of the watous cobponents [regulators, whes,
fiters etc ] =pedal enphazz must be placed on their suitability
for bredragen.

I general it rmust be enzured that onlysuch components are
uze d, which do not hawe a poential source of ignition. The
rratetial alzo has to be resigtant againg hdrogen erbrittle-
tretit. Therefore, medurmn-carrying lines should be of sainless
Aeel grade 14404, 1 457 or zimlar.

Hose lines are unsuitable for hydrogen staions according to
DTEX NG hecause of their lack of conducivty,

-5-



ISOFLEX TOPAS NB 52

KLUBE,
LUBRICATION
MATERIAL SAFETY DATA SHEET
Printdale: {+Dec-200 Revision Absrber 2 Revigondake . 14-Oec-207 0

1. IDENTIFICATION OF THE SUBETANCE /PREPARATION AND THE
COMPANY/UNDERTAKING

Product Hame: IS0OFLEX TOPAS MEB 52
Articdle Code: 09421

Symionyms: Mo inform ation available

Chermical charaderisation: Mot applicable..

Supplier:

Kliber Lubrication Morth America L.P.
32 Industrial Crive

Londonderny, MH 02052

(503 8 -4104

F =« (80 G47-<H 05

Ernergency telephone number CHEMTRELC: 1-200-4249200 International: (A0 527-2537

| 2, COMPOSITION /INFORMATION ON INGREDIENTS |

Components CAS-Mo ACGIH [TWA mgsfmE OSHA [TWA mgfrnd ]
Swynthetic hydroc arbon ail Moz Mz
Barium complex soap M one Mane

| 3. HAZ ARDS IDENTIFICATION |

Fropetdies affecting health: Harmful if swuallored

Frinciple routesof exposure: Skin.

SHn contact: Substance may cause =light =kin irrtatio n.

Eye contact: Contact with eyes may cause iritation.

Inh=l=tion: “Wapaors and'or aerosols which may be formed at elevated temperatures may be

irritating to eves and res pirgtony tract.

Ingestion: Harmful if zveallorwed. Ingestion may cause gastraintes tinal irritation, nausea, wmiting
and diarrhoea

4. FIRET AID MEASURES

Genaral adwice: f symptoms persist, call a physizian.
Skn contact: Rinze with plenty ofwater. If skin irritation persists, call a physician.
Inh=l=tion: Mve to fresh air in case of accidental inhalation of fumes fram owerhe ating or

combustion. Ksymptoms pers ist, call a physician.

Produitnams: BOFLES TORAS NE 52 1074



Eye contact:
Ingestion:

Notes to physician:

Flush eye with water for 15 minutes. If symptoms persist, call a physician.
Do not induce vomiting. Consult a physician.

Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media:
Carbon dioxide (CO2), Dry chemical, Dry sand, Water spray mist or foam

Extinguishing media which must not be used for safety reasons:
Do not use a solid water stream as it may scatter and spread fire.

Special protective equipment for firefighters:
In the event of fire and/or explosion do not breathe fumes. In the event of fire, wear self-contained breathing apparatus.
Standard procedure for chemical fires.

Specific hazards:
Unusual hazards:
Specific methods:
Flash point:

Autoignition temperature:

Flammability Limits in Air:
Lower
Upper

Burning produces irritant fumes In the event of fire and/or explosion do not breathe
fumes

No hazards resulting from the material as supplied

Water mist may be used to cool closed containers. Standard procedure for chemical
fires.

Not applicable.

Not determined..

No information available
No information available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions:

Environmental precautions:

Methods for cleaning up:

Contaminated surfaces will be extremely slippery. Avoid contact with skin, eyes and
clothing. Wear personal protective equipment.

Prevent further leakage or spillage if safe to do so. Do not allow material to contaminate
ground water system. Prevent product from entering drains.

Scrape-up. Pick up and transfer to properly labelled containers. Clean contaminated
surface thoroughly.

7. HANDLING AND STORAGE

Handling

Technical measures/precautions:

Safe handling advice:

Storage

Technical measures/storage conditions:

No special technical protective measures required.

Spilling onto the container's outside will make container
slippery. Avoid contact with skin, eyes and clothing. Handle in
accordance with gocd industrial hygiene and safety practice.

Keep containers tightly closed in a dry, cool and well-
ventilated place. Keep away from open flames, hot surfaces
and sources of ignition. Keep in properly labelled containers.
Keep out of reach of children.

Incompatible products: Oxidising and spontaneously flammable products.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

20f4



8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Engineering measures to reduce exposure:
Ensure adequate ventilation, especially in confined areas..

Personal Protective Equipment

Respiratory protection:
Hand protection:

Skin and body protection:

Eye protection:
Hygiene measures:

No personal respiratory protective equipment normally required.

Preventive skin protection

Usual safety precautions while handling the product will provide adequate protecticon
against this potential effect..

Awoid contact with eyes..

Awoid contact with skin, eyes and clothing.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Grease Appearance: Paste

Color: Beige Odor: Not significant
Specific gravity: ~0.96 Boiling peint/range No information available
Evaporation rate: Not determined Vapor density: Not determined

Vapor pressure: Not determined Solubility: Insoluble.

10. STABILITY AND REACTIVITY

Stability:
Polymerization:

Hazardous decomposition products:

Materials to avoid:
Conditions to avoid:

No hazards to be especially mentioned
Hazardous polymerisation does not occur.
None under normal use

Strong oxidising agents.

Heat, flames and sparks..

11. TOXICOLOGICAL INFORMATION

Acute toxicity:

No data available

12. ECOLOGICAL INFORMATION

Mobility:

Bioaccumulative potential:

Ecotoxicity effects:

Aquatic toxicity:

No informaticn available.

No informaticn available.

No data available.

No information available

13. DISPOSAL CONSIDERATIONS

Waste from residues / unused
products:

Contaminated packaging:

In accordance with local and national regulations.

Empty containers should be taken for local recycling, recovery or waste disposal

14. TRANSPORT INFORMATION

DOT
Proper shipping name:

TDG (Canada)

Not regulated by DOT

3of4d



14. TRANSPORT INFORMATION

IMO / IMDG

ICAO

IATA

15. REGULATORY INFORMATION

TSCA

TSCA: Listed in TSCA

U.S. Regulations:

Barium complex soap
SARA 313 Threshold:

Sara (311, 312) hazard class:
Canada

WHMIS hazard class:
Non-controlled

Barium compound (25 - 35%)

16. OTHER INFORMATION

NFPA Health: 1

HMIS Health: 1

Reason for revision:
Prepared by:

Flammability: 1 Instability: 0]
Flammability: 1 Physical Hazard: 0

Not applicable
Health & Safety

The information and reccmmendaticns contained herein are hased upon tests believed to be reliable. Howewver, Kliber does
not guarantee their accuracy or completeness NOR SHALL ANY OF THIS INFORMATION CONSTITUTE A WARRANTY,
WHETHER EXPRESSED OR IMPLIED, AS TO THE SAFETY OF THE GOODS, THE MERCHANTABILITY OF THE
GOODS, OR THE FITNESS OF THE GOODS FOR A PARTICULAR PURPOSE. Adjustment to conform to actual
conditions of usage maybe required. Kliber assumes no respensibility for results obtained or for incidental or consequential
damages, including lost profits arising from the use of these data. No warranty against infringement of any patent, copyright

or trademark is made or implied.
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MAXIMATOR®

MAXIMATOR. GmbH

05.01.2009 VP 16.00.163.05 Seite: 1 /

:Pos  1Anz: Benennung : Bemerkung
Artikel-Nr :Zelchnungs-Nr

01 ;2 :Retaining gland :9/16-18UNF
:3630.0824 VP 16.06.38

01 : 2 :Retaining gland 1/ 4NPT
13630.0944 VP 16,06, 43

12 : 1 :Cotter pin
:3630.0271 VP 16.03.92

23 : 1 :Castle nut
:3630.0270 VP 16.03.91

14 : 1 :Washer
:3630.0268 VP 16.03.89

: 5 : 1 :Washer :DLE 30
:13630.0232 VP 16.03.54

M3 : 1 :Spacer :DLE 30
:3630.0230 VP 16.03.52

Y : 1 :0-ring
13660.0535 (OR 90.23.99.03

8 1 :8eal :DLE 30
3630.0231 VP 16.03.53

9 1 :Back up DLE Z0
3630.0238 VP 16.03.60

10 1 :Seal DLE 30
3630.0240 VP 16.,03.62

11 1 :Back up DLE Z0
3630.0239 VP 16.03.61

: 12 : 1 :0-ring
3660.0268 OR 75.02.32.03

:13 : 2 :0-ring
:3660.0217 :OR 70.55.15.01

:14 : 1 :Plunger
13630.0244 (VP 16.03.66

:15 1 :0-ring
:3660.0109 :OR 70.01.42.01

216 : 1 :Rell pin
13630.0272 VP 16.03.93

117 1 1 1Sleeve
:3630.0233 VP 16.03.55

MAXIMATOR® GmbH

37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 3010, Fax: ++49 (0) 5586 803 3040
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXIMATOR. GmbH

05.01.2009 VP 16.00.163.05 Seite: 2 /
:Pos  1Anz: Benennung : Bemerkung
Artikel-Nr :Zelchnungs-Nr
:18 : 1 :Center plunger :DLE 15. DLE 30
:3630.0227 VP 16.03.49
:19 : 1 :Bushing
13630.0196 VP 16.03.20
120 : 1 :8pring
:3630.0237 VP 16.03.59
021 : 1 :Piston head :DLE 30
:3630.0228 VP 16.03.50
122 11 :Gas cylinder :DLE 30
:3630.0618 VP 16.05.10.01
: 23 : 1 :Back up :DLE
:13630.0195 VP 16.03.19
: 24 1 :0-ring
:3660.0401 tOR 75.21.25.03
125 : 1 :Coolling barrel cplt. :DLE 15(30) (75%) - 1

13630.,0334 (VP 16.05.02

126 : 1 :Check body :DLE 30

:3630.0799 VP 16.05.71
127 : 2 :Back up :DLE 30

:3630.0350 VP 16.05.14
128 1 :0-ring

13660.,0339 (OR 75.11.92.,03
: 30 : 4 :3pring washer

:3630.0298 VP 16.04.09
: 31 4 Nut

:3630.0299 VP 16.04.10
132 : 4 :Tie rod

:3630.0294 VP 16.04.05
:33 : 4 :0-ring

13660.0616 (OR 75.08.39.03
134 2 :Spacer

:3630.0801 VP 16.06.37
:35 2 :S8pring

13610.1186 VP 10.17.35
136 1 2 :Ball

:3630.0872 VP 16.06.35.01

MAXIMATOR® GmbH

37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 3010, Fax: ++49 (0) 5586 803 3040
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXIMATOR. GmbH

05.01.2009 VP 16.00.163.05 Seite: 3 /
:Pos  1Anz: Benennung : Bemerkung
Artikel-Nr :Zelchnungs-Nr
: 37 2 :Seat
:3610.1188 VP 10.17.37
: 38 : 1 :Muffler
13630.0878 VP 16.,01.04.01
139 1 2 :Collar &5C4H 165000 psi / 4500 bar
:3780.0306 :HP 007.01.E.01
: 40 : 2 :Gland 65G4H 165000 psi / 4500 bar
:3780.0312 :HP 001.01.E.01
MAXIMATOR® GmbH

37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 3010, Fax: ++49 (0) 5586 803 3040
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXPRO Anderungsprotokoll
MAXPRO Record of changes

Typ:
Type:

Zeichnungs-Nr.:
Drawing-No.

Artikel-Nr.:
Ident-No.

Anderungsdatum:
Date of change

Anderungshinweise:

Change directions

MAXIMATOR® GmbH

DLE 30-1-NN{UN)(NU)-M (HP — section)

VP 16.00.163.05

(3250.)

05.01.2009

- Pos1 zus. EinlaBverschraubung 1/4NPT
VP16.06.43 (3630.0944)
> Neuer MAXPRO-Standard fir DLE 30 - Anschllsse !

- Index A zus. Typenangabe DLE 30-1-NN{UN)}(NU}-M
- Pos15 O-Ring OR70.01.42.01 (3660.0109)
Zus. Im Dichtsatz HD-Teil VP16.02.42 (3630.0795).

- ltem1 Additional Retaining gland 1/4NPT
VP16.06.43 (3630.0944)
> New MAXPRO - Standard for DLE 30 — connections !

- Rev. A additional Booster types DLE 30-1-NN{UN)(NU)-M

- Item 15 O-Ring OR70.01.42.01 (3660.0109).
additional in the seal kit Gas Sec. VP16.02.42 (3630.0795)

37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 3010, Fax: ++49 (0) 5586 803 3040
e-mail: info@maximator.de, website: www.maximator.de
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MAXIMATOR®

MAXIMATOR. GmbH

17.03.2005 VP 16.00.131.05 Seite: 1 /
:Pos 1Anz: Benennung 1 Bemerkung
Artikel-Nr :Zelchnungs—-Nr
01 1 :Top cap tw. 1/8NPT - leak con.
:3620.4118 (VP 15.13.112.01
12 : 2 :Pilot screw

13620.0129 VP 15.02.03

13 1 2 :Gasket

$3620.0131 (VP 15.02.04
e 1 2 :8pring

13620.0132 (VP 15.02.05
15 1 2 :Pilot tappet

:3620.4087 (VP 15.02.52
HL) 1 2 :0-ring

:13660.1006
27 1 2 :8eal

:3610.3181 (VP 10.02.48
: 9 : 1 :8pcol housing :1/2NPT

$13620.1527 (VP 15.01.03.06
11 ¢ 6 :0-ring

:3660.0122 tOR 70.02.62.01
12 1 :8pool

:3620.0104 (VP 15.01.02
13 ¢ 5 :0-ring

13660.0519 sOR 80.22.29.01
214 1 2 :0-ring

:3660.0119 :OR 70.02.32.01
:15 : 1 :8pool plug

13620.0108 (VP 15.01.04
116 + 1 :2nap ring

:3620.0113 (VP 15.01.09
17 : 1 :0-ring

:3660.0103 :OR 70.00.82.01
218 1l :8pool sleeve

:3620.0103 (VP 15.01.01
:19 : 4 :Head socket screw

13620.0111 VP 15.01.07

120 : 1 sMuffler block
$3620.0114 (VP 15.01.10

MAXIMATOR® GmbH
37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 0, Fax: ++49 (0) 5586 803 40
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXIMATOR. GmbH

17.03.2005 VP 16.00.131.05 Selite:r 2 / 3
:Pos 1Anz: Benennung 1 Bemerkung
Artikel-Nr :Zelchnungs—-Nr
221 : 3 :Head socket screw
:3620.0117 (VP 15.01.11
: 23 1 2 :0-ring
13660.0104 tOR 70,00.92.01
124 + 1 :Pressure tube
:13630.0291 (VP 16.04.03
125 1 2 :0-ring
:13660.0184 :OR 70.16.125.01
126 1 :Air tube
$3630.0250 (VP 16.04.02
27 : 1 :8eparaticn sleeve

:3630.0395 (VP 16.06.01

: 28 ¢ 2 :0-ring

:3660.0118 tOR 70.02.22.01
129 1 2 :0-ring

:13660.0112 :OR 70.01.72.01
: 30 2 :Gasket

:3630.0406 (VP 16.06.07
:31 : 1 :3nap ring

:3630.0407 (VP 16.06.08
132 ¢ 2 :0-ring

13660.0181 sOR 70,155.20.01
133 ¢ 1 :Air cylinder

:3630.0666 VP 16.03.105.01

: 34 : 1 :Bottom cap :DLE ... w. 1/8NPT leak con.
13630.1550 (VP 16.04.116.05

:35 + 1 :Air pilsten ronly w. item 37 !
:3630.0167 (VP 16.03.01

: 36 : 1 :0-ring
:3660.0216 (OR 70.43.72.01

37 : 1 :Plunger gland ronly w. item 35 !
:3630.0173 (VP 16.03.04

138 : 1 :3nap ring
13630.0190 (VP 16,03.14

139 : 1 :Piston rod

:CON. HIGH PRESSURE SEC. DRAWING

MAXIMATOR® GmbH
37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 0, Fax: ++49 (0) 5586 803 40
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXIMATOR. GmbH

17.03.2005 VP 16.00.131.05 Seite: 3 /
:Pos 1Anz: Benennung 1 Bemerkung
Artikel-Nr :Zelchnungs—-Nr
141 : 1 :Pin
:3630.0191 (VP 16.03.15
142 : 1 :Cotter pin

13630.0193 VP 16.03.17

143 + 2 :Mounting bracket
:3620.0289 (VP 15.04.18
144 : 4 :U-Washer

:3620.0275 VP 15.04.05

145 ¢ 4 :3pring washer

:3620.0276 :VP 15.04.05.01
46 : 3 :Hex head screw

13630.02%2 VP 16.04.04
147 : 1 :Hex head screw

:3630.02493 :VP 16.04.04.01
148 : 4 :Nut

:3620.0274 VP 15.04.04
: 49 : 1 :Reducer

:3630.0372 :VP 16.05.38
150 ¢ 1 :Adapter

:3630.0371 :VP 16.05.37
152 ¢ 3 :Damper

13610.0499 (VP 10.07.01

: 53 : 1 :Distance washer :DLE 30
$3620.1443 (VP 16.07.14

MAXIMATOR® GmbH
37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 0, Fax: ++49 (0) 5586 803 40
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

MAXPRO Anderungsprotokoll
MAXPRO Record of changes

Typ:
Type:

Zeichnungs-Nr.:
Drawing-No.

Artikel-Nr.:
Ident-No.

Anderungsdatum:
Date of change

Anderungshinweise:

Change directions

MAXIMATOR® GmbH

DLE 30 — 1 (Air drive section)

VP 16.00.131.05

(3250.)

17.03.2005

- Pos42 Splint VP 16.03.17 (3630.0193) 1Stk. In Dichtsatz
Luftantrieb VP 16.08.00 (3630.0447) eingepflegt.

- ltem42 Cotter pin VP 16.03.17 (3630.0193) 1pc. additional
contained in the air drive section seal kit VP 16.08.00
(3630.0447).

37449 Zorge, Walkenrieder Str. 15, Tel.: ++49 (0) 5586 803 0, Fax: ++49 (0) 5586 803 40
e-mail: info@maximator.de, website: www.maximator.de




MAXIMATOR®

Foreign Distributors and Operations

Release: Apr 26, 2010

Argentina . , . o
ACB Anticorrosiva do Brasil Rua Augusto Bianchi, 180
Parquelndustrial Lagoinha
Status: Exclusive RibeiracPreto — Sao Paulo
CEP14095 - 140
Industries : Bk
gl" b faj Industry Tel.+55 1632114500
SISy Fax +55 1636293311
Email:oasaf@anticorrosiva.com.br
Contact: Oscar A. Asaf
Australia MAXIMATOR Australia Pty. 22/37 Mortimer Road
Ltd. Acacia Ridge, QLD 4280
. . Phone: 0061 732555583
Status: Exclusive Fax: 0061 732555587
Email: darren@maximator.com.au
WWW. . maximator.com.au
Contact : Darren Wells
Austria SK Industrietechnik Industriestr. 20
A - 4614 Marchtrenk
Status: Exclusive
Phone: 43(7243)20700
Fax: 43(7243)207009
Remarks : E-Mail: r.schuhmaier@sk-hydraulics.at
Not marketing MAXIMATOR
Gas assist and test stands Contact: ,
Rainer Schuhmaier
Azerbaijan Zeus Group of Companies 22 Ljagamo sfr
Baku AZ1000
Status: Exclusive faesibalen
Phone: 99412 4986958
Fax: 99412 4938710
E-Mail: zevsz@azeronline.com
Contact: Rishad Veliev
Bahrain Maximator GmbH Abu Dhabi |P.O. Box 107522

Status: Exclusive

Mussafah Plot 75 M40 Office No. 16
Abu Dhabi
UAE

Phone: +971 25513505
Email: info@maximator.ae




Foreign Distributors and Operations
Release: Apr 26, 2010

MAXIMATOR®

Czech
Republic

APA - Kandt GmbH
Status: Exclusive
Remarks:

Not marketing Gas assist, test
stands

Weidestr. 122a
- AlsterCity -
22083 Hamburg

Phone : 0049 40 48061430
Fax: 0049 40 48061412
E-Mail: office@apa-kandt.de
www : www.apa-kandt.de

China

MAXIMATOR (Shanghai) Fluid
Engineering Co., Ltd.

Status: Exclusive

RM 2F No. 185 Tai Gu Road
Wai Gao Qiao Free Trade Zone
Pudong, Shanghai, 200131
People's Republic of China

Tel. +86 215868226
Fax +86 2158683368
E-Mail: yhd@maximator.cn

Contact:
Hongdong Yu
President

Cyprus

Analytical Intruments

Status: Exclusive

9, Tzavella St.
152 31 Chalandri — Athens
Greece

Phone +30 2106711140

Fax  +30 2106745834

E-Mail : h.perdikis@analytical.gr
WWW : www.analvtical.gr

Contact:
Harry Perdikis

Denmark

MAXIMATOR AS

Status: Exclusive

Meskjarvik 14
4070 Randaberg
Norway

Phone : +47 51414444
Fax:  +47 51414445

E-Mail : ole@maximator.no

WWW : www.maximator.no

Contact:
Ole Bernt Stangeland / President




MATOR®

Foreign Distributors and Operations

Release: Apr 26, 2010

Greece

Analytical Intruments
Status: Exclusive

Remarks :

MAXIMATOR Gas assist and
test stands on case tocase
basis

9, Tzavella St.
152 31 Chalandri —~ Athens
Greece

Phone +30 2106711140

Fax +302106745834

E-Mail : h.perdikis@analytical.gr
WWW : www.analytical.gr

Contact:
Harry Perdikis

Hong Kong

MAXIMATOR FAR EAST PTE
LTD

Status : Exclusive

55 Ubi Avenue 1
#05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Phone : 0065 67459266
Fax: 0065 67459466
E-Mail : mkt@maximator.sg

WWW : www.maximator.de

Contact :
David Choo
President

Hungary

Long System
Status: Exclusive
Remarks :

Not marketing MAXIMATOR
VFT, Gas assist, test stands

Bel-es Kedelmi
Miszaki Szolgaltatd Bt.
2 Clinke Street

6726 Szeged

Hungary

Phone : 0036 62438423
Fax: 003662438739

E-Mail : longsys@vnet.hu
WWW ;

Contact: Aranka Bartha

India

MAXIMATOR India Private
Ltd.

Status : Exclusive

715, Veena Killedar Ind. Est.
10/14, Pais Street, Byculla West
Mumbai — 400011

India

Phone: 0091 223094775

Fax: 0091223071479
E-Mail:
sandeep@maximatorindia.com
WWW ;

Contact:
Sandeep Shewale




Release: Apr 26, 2010

IMATOR"

Foreign Distributors and Operations

Israel

GP Tech Ltd.

Exclusive for VFT only

3 Haharoshet str.

P.0.Box 442 Nesher

36603 Israel

Ph. +972-4-820-0337 ext. 103 (nach
der Begrlitung wahlen)

Fax +972-4-820-0338

Mobile +972-54-8160239

e-mail jacob@gptech.co.il

Contact:
Jacob Lerner

Italy

MAXIMATOR lItaly Srl

Status : Exclusive

Via Zappello, 9

1-24030 Villa d'Adda (BG)
Tel. +39-035-79.92.71
Fax. +39-035-78.46.46
Email: info@maximator.it

Contact:
Matteo Riva

Japan

MAXIMATOR FAR EAST PTE
LTD

Status : Exclusive

55 Ubi Avenue 1
#05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Phone: 0065 67459266
Fax: 0065 67459466
E-Mail: mkt@maximator.sg
WWW : www.maximator.de

Contact:
David Choo
President

Jordan

Atafawok Trading
Establishment

Status : Exclusive

POB 921797
Amman 11192
Jordan

Phone : 00962-5926325
Fax: 00962-4023873
E-Mail: Sisoussou@Nets.com.jo

Contact;
Mr. SALIM I. SSOUSOU — President




Foreign Distributors and Operations
Release: Apr 26, 2010

Luxembourg

MAXIMATOR Benelux B.V.

Status: Exclusive

Maasdijkseweg 124
2291 PJ Wateringen
Netherlands

Phone: 0031 174220115
Fax: 0031 174294575
E-Mail: info@maximator.nl
WWW : www.maximator.nl

Contact: Dennis van Tol

Lybia

Al-Sayl Technology. Co

Status : Exclusive

POB 7419

Al-Farnag Old Highway Road
Tripoli

Lybia

Phone: +218 21 4625693
Fax: +21821 4627202
E-Mail: alsayltech@ittnet.net

Contact:
PRABHU LAWRANCE

Malaysia

MAXIMATOR FAR EAST PTE
LTD

Status : Exclusive

55 Ubi Avenue 1
#05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Phone : 0065 67459266
Fax: 006567459466
E-Mail : mkt@maximator.sg

WWW : www.maximator.de

Contact :
David Choo
President

Mexico

MAXPRO Technologies, Inc
Status : Exclusive
Remarks :

Not marketing MAXIMATOR
Gas assist, test stands

7728 Klier Drive South
Fairview, PA 16415
USA

Phone: 001 8144749191
Fax: 001 8144749391

E-Mail: maxpro@maxprotech.com
WWW : www.maxprotech.com

MAXIMATOR technical contact: Greg
Soltys
Paul Bowser - President




AT

Foreign Distributors and Operations
Release: Apr 26, 2010

Oman Majan Technical Co. P.O. Box - 96
Mina Al-Fahal

. : Postal Code 116
Status : Exclusive Sultanate of Oman
Phone : 00968-24593482
Remarks : Fax 00968-24503057

Not marketing MAXIMATOR | E-Mail:
Gas assist, test stands and | Ticllc12@omantel.net.om
VFT WwWw.l0gs.org
Contact:
A. Halim Al Mendhery

Oman Arabian Oil & Gasfield P. 0. Box 2795, Ruwi

Services L. L. C. Postal Code 112
M. S. Zahran Al Aufy Sultanate of Oman

Phone: +968 245 01 938
Fax: +968 245947 76

Remarks :
Only marketing VFT
Poland Softrade Sp. Z.o.0. u. Poznanska 3
62-081 Przezmierowo
Poland

Status: Exclusive
Phone: 0048 618677168

Fax: 0048 61867711
Remarks : E-Mail: softrade@softrade.com.pl
Not marketing MAXIMATOR | WWW : www.softrade.com.pl
Gas assist, test stands Contact:
Grzegorz Wojciechowski

Qatar Integrated Technical Services | POB 20737

CO.WLL Doha
State of Qatar

Status : Exclusive Phone +974 4317486 / 4418888
Fax +974 4435304
E-Mail: itsco@aqatar.net.qa

Contact:
T.S SREENIVAS

1
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|

Slovakia APA — Kandt GmbH Weidestr, 122a
- AlsterCity —
Status: Exclusive 22083 Hamburg
Phone: 0049 40 48061430
Remarks: Fax: 0049 40 48061412
Not marketing Gas assist, test | E-Mail: office@apa-kandt.de
stands www : www.apa-kandt.de
Slovenia Ulbrich Hidroavtomatika, Sv. Vid 26
d.o.o. 62367 Vuzenica
Slovenia

Status: Non-Exclusive

Phone: 00386 28879910

Fax: 00386 28879919
E-Mail: info@ulbrich-ha.si
WWW : ulbrich.ha@ulbrich-ha.si

Remarks :
Not marketing MAXIMATOR Contact:
Gas assist, test stands Danilo Helbl

South Africa

MAXIFLOW PRESSURE
TECHN.(PTY) LTD

Status Exclusive

Remarks :

Not marketing MAXIMATOR
Gas assist, test stands

Prospur Business Park
10 Oscar Road

Unit C4

Hughes

Boksburg

1460

South Africa

Telephone: +(27) 11 823 6464
Cell: +(27) 79 692 0059

Fax: +(27) 11 823 6463

Email: sales@maximatorsa.co.za
Web Site: www.maximatorsa.co.za

Contact :
Wian Oberholzer

Syria

Boukoutra - BOUKAI &
SEROPIAN Consulting &
Trading

Rawda 2, George Haddad Street
2163 Building 32

PO Box 35431

Jeddah Damascus

Syria

Phone: 00963-11-3315561/62/63
Fax: 00963-11-3315560
E-Mail: boukser@scs-net.org
Www

Contact:
Mr. GEORGE SEROPIAN
President
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Syrien

Super FANIRCO company
Status: Exclusive
Remarks :

Not marketing MAXIMATOR
Gas assist, test stands

PO Box 11927/ 16114
Damaskus

Syria

Phone: +963 11 472 9211
Fax: +963 11 472 9080
Mobile: +963 944 232 905
e-mail: fahmi@fanirco.com

www.fanirco.com

Contact: Fahmi Saoumi

Taiwan

MAXIMATOR FAR EAST PTE
LTD

Status: Exclusive

55 Ubi Avenue 1
#05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Phone: 0065 67459266
Fax: 0065 67459466
E-Mail: mkt@maximator.sg
WWW : www.maximator.de

Contact:
David Choo
President

Tajikistan

Maximator GmbH Abu Dhabi

Status: Exclusive

P.O. Box 107522

Mussafah Plot 75 M40 Office No. 16
Abu Dhabi

UAE

Phone: +971 25513505
Email: maximatorme@gmail.com

Thailand

MAXIMATOR FAR EAST PTE
LTD

Status: Exclusive

55 Ubi Avenue 1
#05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Phone: 0065 67459266
Fax: 0065 67459466
E-Mail: mkt@maximator.sg
WWW : www.maximator.de

Contact:
David Choo

President

15
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Vietnam MAXIMATOR FAR EAST PTE |55 Ubi Avenue 1
LTD #05-05/06/10/11 UBI 55
Singapore 408935
Singapore

Status: Exclusive
Phone: 0065 67459266
Fax: 0065 67459466
E-Mail: mkt@maximator.sg
WWW : www.maximator.de

Contact:
David Cheo
President

Yemen Adnan Oil Services P.O. Box 18153
Sana'a

Status: Exclusive ARG e
Phone: 00967 (1) 502 700
Fax: 00967 (1) 263 606
Mobile : 0096773263604
E-Mail: adnan@yemen.net.ye
www: www.adnanoilfield.com

Contact:
Matheen Ahmed Chilmi

Quelle: X/abt_export/MAXIMATOR Partner und Vertretungen Export Adressen 260410

17






TRONAIR®

APPENDIX I

Tescom
44-100 Series Regulator Operator & Service Instructions

Piston Sensed Pressure Reducing Regulators
Operator & Service Manual

Safety, Installation & Operation Precautions

Cleaning Notice






GENERAL

The TESCOM 44-1100 SERIES REGULATOR
is a self-contained direct-acting, spring loaded
pressure reducing regulator. This unit in-
corporates a piston sensor with integral,
adjustable vent valve. The regulator utilizes a
soft-seated main valve to provide bubble tight
service for dead end applications. The
adjusting mechanism is designed with high-
load needle bearings to produce excellent
setting sensitivity while maintaining a low-
operating torque of approximately 40 in.-lbs.
(.46 cm-kg.).

OPERATION AND

SERVICE INSTRUCTIONS

FOR
ESCOM

CORPORATION

REGULATOR
44-1100 SERIES

MATERIALS

Standard materials of contruction are as
follows:

BODY and BONNET . BRASS or 303 SST

MAIN VALVE TRIM and SENSOR
ASSEMBLY ............... 300 SERIES
STAINLESS STEEL

SEALS & BACK-UP

RINGS ............. BUNA-N & TEFLON®
SEAT VENT VALVE .......... KEL-F-81®
SEAT MAIN VALVE ............ VESPEL®

ENVELOPE DIMENSIONS

PANEL (REF.) *METRIC EQUIVALENTS IN
P 1020 UNG -H- poso PARENTHESIS (MILLIMETERS)
oY SCREW (REF) ! i,
\e, 25N 2 REQ'D. 4
SN\A ! A
A%« 95 |
LESINE A

]

N |/
\ [ /
OUTLET e INLET

PORT \§ l ?/ PORT

7R
| :
\JU 4 ,
X\fﬁj:m?” T H

L P ‘ 1A

2.25 {57.15} - ‘T

- .10/(53. 172 i 2 HOLES
s2qa2 o P/N 1120
E aust MOUNTING BRACKET PANEL CUT-OUT

ASSEMBLY—OPTIONAL

OPERATION

Control pressure settings are obtained in the
TESCOM 44-1100 SERIES REGULATOR by
adjusting the control knob. Pressure
INCREASES are made by a CLOCKWISE
rotation while a DECREASE is obtained by a
COUNTERCLOCKWISE adjustment. All final
adjustments should be made in the
“INCREASE” direction in order to insure the
most accurate set point. The venting action of
the regulator can be accomplished by
approximately one-half turn in the
“DECREASE" direction from the set point, if
venting does not occur within the half turn see
VENT VALVE ADJUSTMENT procedure in the
MAINTENANCE SECTION.

These regulators will operate using any media
which is compatible with the wetted parts. The
units are equipped with an internal filter:
however, if excessive dirt is a problem, alarger
filter should be provided on the supply side of
the regulator. When using a gaseous media, it
is necessary that all moisture be removed since
“icing” will occur at the high expansion ratios
during the regulation process.

UNDER NO CIRCUMSTANCE SHOULD
THESE REGULATORS BE USED WITH
OXYGEN, WITHOUT BOTH THE REG-
ULATOR AND THE ASSOCIATED SYSTEM,
BEING PROPERLY CLEANED FOR OXYGEN
SERVICE.

Teflon® and Vespel® are registered trademarks of DuPont
Kel-F-81 is a registered trademark of 3M
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MAINTENANCE

REPAIR KITS: Basic Models only.

Standard Repair Kit ......... P/N 389-1449
(metallic & non-metallic parts)

Non-Metallic Spare Parts Kit . P/N 389-1275

RECOMMENDED TOOLS

Tools necessary for complete Regulator
disassembly are listed below. All are standard.

Screwdriver, 3/16" blade
Screwdriver, 1/2" blade
Wrench, 1-5/8" open end
Wrench 1/2" open end
Wrench, 1/2" socket
Pliers, snap ring

Pliers

VENT VALVE ADJUSTMENT

The Vent Valve is set at the factory during as-
sembly and usually will not need adjustment. If
adjustment becomes necessary, it may be done
in the following manner:

Remove Hole Plug (206); turn some pressure
on the outlet of the Regulator; turn Screw (213)
clockwise until gas can be heard escaping
through Relief Valve; back Screw off until gas
flow stops.

SERVICE PROCEDURE

The Regulator may be serviced for O-Ring, Seat
and Seal replacement without removal from the
line. The following steps outline the basic di-
sassembly operations necessary to repair the
majority of all malfunctions.:

1. Remove Plug (206) with screwdriver.

2. Using external snap-ring pliers, remove Snap
Ring (205) and Control Knob (201).

3.-With 1-5/8 open-end wrench, remove Bonnet
by turning counterclockwise. (Note: Spring
(005) and Vent Rod (209) are free and may
fall if care is not taken.)

4. Remove Sensor Assembly (B) with pliers if
necessary.

5. Remove Main Valve Assembly (A) with 1/2”
socket wrench.

The following paragraphs describe the proce-
dures for the servicing of the individual sub-
assemblies.

SENSOR DISASSEMBLY

Step 1: Unscrew Spring Pad (103) from Sensor
(101) using a 1/2" open-end wrench or a vise
jaw to hold Spring Pad (103) and a 1/2" wide
screwdriver (or a 1" open-end wrench, depend-
ing upon Sensor) to loosen Sensor (101). Sen-
sor and Sensor back-up are then merely pushed
apart.

Step 2: To expose Relief Valve (208) and Relief
Valve Spring (211) it is necessary to forcefully
remove Relief Valve Seat (007) which quite pos-
sibly will cause permanent damage to this Seat
and require its replacement. The removal can
be made with any sharp-pointed instrument.

SENSOR REASSEMBLY

Step 1: If Sensor O-Ring requires lubricant apply
Krytox 240 AC or other suitable non-hydrocar-
bon grease.

Step 2: Reassemble O-Ring (051), Back-up Ring
(055), Sensor Back-up (102) and Sensor (101).

Step 3: If Seat (007) has been removed, put
Spring (211) and Valve (208) into Sensor. Place
new Seat—with chamfer toward Valve Stem into
Sensor.

Step 4: Hold both members in a vertical position
carefully thread Spring Pad (103) onto Sensor
(101) and tighten. Recommended maximum
torque is 75-90 in. Ibs.

MAIN VALVE DISASSEMBLY

Step 1: Clamp Valve Body (152) in smooth jawed
vise or hold with pliers. Clamping is dfone on
shoulders that hold O-Ring (053) and Back-up
Ring (054). If pliers are used, a protecting cover
should be placed over jaws. Remove Seat Re-
tainer (151) with 1/2” wrench—left hand thread.

Step 2: To remove Spring (154) and Main Valve
(158), unscrew Filter Assembly (004) from Body
(152). This is a finger-tight engagement.

Step 3: Remove Seat (007) with a sharp-pointed
tool.

MAIN VALVE REASSEMBLY

Step 1: Install new Seat (007) in Retainer (151)
with chamfer of Seat toward Valve (153).

Step 2: Seat Retainer (151) is replaced and
tightened to a recommended 100-110 in.-Ibs.

Step 3: Replace Valve Spring (154) and Filter
Assembly (004).

ADJUSTING SCREW (008) SERVICING

If the Adjusting Screw (008) or Spring Cap (003)
should need lubrication or replacement, the fol-
lowing procedure may be followed:

Step 1: Refer to SERVICE PROCEDURE steps
1 through 4.

Step 2: Remove Screw (207) and the Adjusting
Screw Assembly and Thrust Bearing (202) will
drop out.

Step 3: Lubricate and reassemble, paying at-
tention to Step 4 of the REASSEMBLY OF MA-
JOR SUBASSEMBLIES SECTION.
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REASSEMBLY OF MAJOR
SUBASSEMBLIES

Reassembly of the major subassemblies if the
reverse of steps 1 through 5 of the SERVICE
PROCEDURE. The following precautions are
to be observed:

Step 1: Sensor O-Ring (052) and Back-up Ring
(056) should be on Sensor Assembly.

NOTE: The Back-up Ring is necessary only if
regulated pressure is to be in excess of 1500
PSI. (100 bar).

Step 2: If any O-Rings appear dry, lubricate lightly

with Krytox 240 AC or other suitable non-
hydrocarbon.

Step 3: Screw in Valve Assembly (A) until it bot-
toms. Hand tighten.

Step 4: When assembling Bonnet to Body, put
Load Spring (005) into Bonnet (002).

Relief Valve Rod (209) partially into hole in Ad-
justing Screw (008). Tighten bonnet to 50 ft.-
Ibs. torque.

TROUBLE SHOOTING

When performing necessary corrective action
in the following operations, refer to the MAIN-

ESCOmM

CORPORATION

TENANCE section for the necessary
procedure.

PROBLEM

The regulated pressure continues to increase
after lock-up and without change in Control
Knob position.

Possible Cause
1. Valve Seat (007) needs replacement.

2. Sensor Assembly needs cleaning and Seal
replacement.

PROBLEM

Continuous leakage through Bonnet with
outlet pressure on the Regulator.

Possible Cause

1. Vent Valve needs adjustment.

2. Vent Valve Seat (007) needs replacement.
3. Sensor O-Ring (051) worn and leaking.
PROBLEM

Regulated pressure drops off sharply when
flow is within Regulator capabilities.

1. Check inlet Filter (004) and clean if necessary.

2. Main Valve Seat (007) needs replacement.

12616 Industrial Boulevard
Elk River, Minnesota 55330
(612) 441-6330 Telex: 290488

PRESSURE CONTROLS DIVISION

(Rev. 4/86) Form No. 1119



OPERATION AND
SERVICE MANUAL
for

TESCOM

C OR P ORATI ON

Piston Sensed Pressure
Reducing Regulators

General

Tescom’s piston sensed pressure reducing
regulators are specifically engineered for
applications requiring dependable pressure
regulation. These regulators are especially
appropriate for installations where. high system
pressures (up to 20,000 psi) must be reduced
to levels suitable for actuating low pressure (0
to 20,000 psi) instruments and related
equipment.

Pressure Activation Methods

Tescom uses three basic types of activation
methods. The activation method provides the -
means by which the operator can set the force
that determines the outlet pressure of a
regulator

Control Knob: Delivery pressure is increased
by turning the control knob. The control knob
applies a load through a spring to the piston.

Dome Load: Delivery pressure is increased by
applying pressurized gas or liquid to the dome
of a regulator at a pressure equal to the outlet
pressure desired. This dome pressure is
normally provided by a second regulator called
the pilot regulator.

Combination Spring and Dome: Delivery
pressure is increased by applying a spring
force as well as the introduction of pressurized
gas or liquid.

Materials of Construction
Standard materials of construction contacting
the fluid media can be any of the following:

Regulator Body: 300 Series SST, Brass,
Hastelloy®, Monel®, Aluminum

Seats: Teflon®, PCTEE, Vespel®, Peek®, Soft
Goods (O-rings & back-up Rings) Teflon®,
BUNA-N, Viton A®

Trim: 300 Series SST, Brass, Hastelloy,
Monel, Aluminum

The official material of construction and.
pressure activation method for your pressure
reducing regulator depends on series number
and modification ordered.

Operation (Control Knob Adjustment)
Controlled outlet pressure settings are
obtained using Tescom pressure reducing
regulators by adjusting the control knob.
Rotating the knob clockwise raises the outlet
pressure while a counterclockwise rotation,
coupled with venting of the downstream side
of the regulator plumbing, lowers the outlet
pressure. Final adjustments should be made
in the direction of increasing pressure to
obtain the most accurate set point.

Tescom regulators will operate with any liquid
or gaseous media compatible with the wetted
materials. Some series/modifications come
with an internail filter that only are designed to
stop random contamination resulting from the
installation of the regulator. An auxiliary
upstream filter is recommended for use in all
but the cleanest media. Gaseous media
should be free of excessive moisture to
prevent icing of the regulator at high flow

rates.

A REGULATOR IS NOT INTENDED TO
BE USED AS A SHUTOFF DEVICE.
WHEN THE REGULATOR IS NOT IN
WARNING (JsE, THE INLET SUPPLY SHOULD BE
TURNED OFF, AS A SAFETY PRECAUTION, A
PRESSURE RELIEF DEVICE SHOULD BE
INSTALLED DOWNSTREAM OF THE
REGULATOR.




Maintenance

The following procedures are provided to

. enable the customer-to perform all normal
maintenance and repair operations. These

. operations are more easily performed with the
regulator removed from the line. However, in
some cases repair may be accomplished
without removal of the regulator body as long
as the inlet and outlet pressure have beén
vented.

The following steps outline the disassembly of
pressure reducing regulators for maintenance
and repair. Up-to-date assembly drawings and
bills of material are available from the factory.

1. Clamp the regulator in a vise by the flats
on the bottom and/or side of the regulator
body.

2. Turn control knob and/or spring

adjustment mechanism counterclockwise

to insure removal of all spring force on
the diaphragm.

NOTE (Dome loaded regulators): All
pressurized gas or liquid must be vented
from dome before disassembly.

3. Remove upper portion of regulator
(bonnet and/or dome). Some models
require the mounting bracket to be
removed first.

NOTE: Upper portion of regulator may
also include spring button, load spring
back-up plate, and piston sensor, etc.
Review correct drawing to ensure that all
parts have been disassembled.

NOTE: (Two-Stage Regulator) Tescom
Model Series BB-5 is a two-stage
regulator that has portions on both ends
of the regulator body that must be
removed. It is Tescom’s recommenda-
tion that two-stage regulators be returned
to the factory for repair.

Maintenance (continued)

4. -The valve parts can now be removed
from the regulator body by turning the
seat retainer and/or back cap counter-
clockwise until it is free of the regulator
body. -

TESCOM MODELS 26-1000 AND

44-1100 VALVE PARTS ARE HELD
=% N PLACE BY THE USE OF LEFT-

WARNING (ANDED THREADS.

NOTE: If necessary, valve seat may be
removed from the seat retainer using a
sharp instrument.

CAUTION: When removing valve parts
from a regulator that has a back cap,
care must be taken to insure the main
valve stem remains vertical. If the main
valve stem is not removed correctly, parts
may remain in the regulator.

5. To disassemble main valve assembly
and/or valve, clamp valve in smoothed
jaw vice or hold with pliers. Clamping
should be done on flats.

CAUTION: Care must be used to not
damage valve. A special fixture may be
ordered from the factory to aid in the
disassembly of the main valve assembly
found in Tescom Regulator Models 26-
1000 and 44-1100.

NOTE: Several of Tescom's regulators
are supplied with internal filters. They
will be located either in the inlet port or
in the main valve area of the regulator. In
each case, they should be removed and
replaced before reassembly.

Reassembly

The regulator is reassembled in the reverse
order of disassembly, observing the following
precautions. Please reference the Bill of
Material and assembly drawing for the correct
location of replacement parts and correct
torque specifications.



Reassémbly (continued)

1.

Inspect all parts and replace those worn
or damaged with Tescom replacement
parts.

All parts should be cleaned to the
cleanliness level required for safe
operation with the media and system they
will be used in. All parts in the flow
stream must be free of particles which
could prevent proper seating of the main
valve,

Apply a thin uniform coating of

" fluorocarbon grease to any or all of the
following parts: indentation of spring

bottom, threaded portion-of adjusting
screen, entire threaded area of the
bonnet, all O-rings, all threaded parts
internal to regulator.

NOTE: Do NOT apply fluorocarbon
grease to any of the /n/et or outlet
connections.

Valve seats must be installed with the
chamfered side towards the main valve.

Standard Regulator with Control Knobs -
The body and bonnet are best joined by
holding the bonnet assembly open end
up and dropping all required items into
place one at a time. The last item to be
placed in the body of most all of Tescom
regulators is the piston sensor. Place all
O-rings and back-up rings that are
external to the piston sensor in the body
before placing the sensor in place. O-
rings should always be installed before
back-up rings. The bonnet and body may
now be attached. This is best done by
holding the body in one hand and the
bonnet in the other. Tilt the body at a 45°
angle and then attach the bonnet by
screwing it into the body firmly, hand
tight. Regulator should then be placed in
vise and bonnet retorqued to correct
specifications. See print.

Reassembly (continued)

6. Dome/Spring Combination and Dome
Loaded Regulators are more easily
reassembled by holding regulator firmly in
vise and reinstalling dome.

7. Self-Venting Regulator - If your regulator .
has an adjustable relief valve
mechanism, it is set on final assembly at
the factory and usually will not require
further adjustment. If adjustment
becomes necessary, use the following
procedure after regulator has been
installed:

Step 1. Remove hole plug.

Step 2. Using control knob, apply 10 to
15 psi on downstream side.

Step 3. Turn in vent adjusting screw

. (located under hole plug) until

media can be heard escaping
through relief valve.

- Step 4. Back off screw until media flow
stops, usually 1/2 turn. Replace
hole plug.

8. Reinstalling wire mesh inlet filter - Insert
filter into primary inlet port. It must then
be expanded to fit correctly. This can be
accomplished by inserting a metal tool
the same size as the port and then lightly
tapping it with a hammer.

AFTER REGULATOR HAS BEEN
REASSEMBLED, IT SHOULD BE
CONNECTED TO A PRESSURE
WARNING SOURCE WITH MEDIA
COMPATIBLE WITH THE USE OF THE
REGULATOR AND PRESSURIZED TO
CHECK FOR INTERNAL AND EXTERNAL
LEAKAGE AND OPERATING CHAHAC-
TERISTICS.

Monel Is a registered trademark of Huntington Allays, Inc.
Hastelloy® is a registered trademark of Haynes International, Inc.
Teflon®, Viton-A® and Vespel® are registered trademarks of Du Pont.
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¢ ' PRODUCT WARRANTY N

Tescom Corporation ("Tescom") warrants to the initial purchaser ("Initial Purchaser”, as defined below) of products

manufactured and sold by its Industrial Controls Division (*ICD") and Electronic Controls Division ("ECD") that such

products are free from defects in materials and workmanship under normal use and service for a period of 180

days from the date ‘of initial purchase or one year from the date of delivery of the products, whichever comes first
("Warranty Period"). This warranty applies only to the Initial Purchaser, that is somecne who purchases products

L for initial use directly from Tescom, its affiliates or authorized distributors or representatives. This warranty is not
transferable to subsequent purchasers or users of the products.

During the Warranty Period, Tescom will, in its sole discretion, repair or replacs, free of charge at its factory in
Minnesota, any -product or part thereof that is found by Tescom, after reasonable notification by the Initial
Purchaser, to have been defective in materials or workmanship. The Initial Purchaser must pay all shipping costs
for warranty service and is responsible for risk of loss or damage of products during shipment. Tescom does not
warrant, and will not pay for, any repairs or replacement made during the Warranty Period by ‘anyone other than
personnel authorized by Tescom, ICD or ECD to make such repairs or replacement. .

THE ABOVE WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES. TESCOM, ICD AND ECD MAKE NO
OTHER EXPRESS OR IMPLIED WARRANTY, AND IN PARTICULAR AND WITHOUT LIMITATION MAKE NO
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE. The Initial
Purchaser's only remedy under this warranty is repair or replacement of the products during the Warranty Period.
This warranty does not apply to any product which has heen damaged by accident, abuse, misuse, modification
or lack of proper maintenance. NEITHER TESCOM, ICD NOR ECD WILL BE LIABLE FOR ANY
CONSEQUENTIAL, SPECIAL, INCIDENTAL OR INDIRECT DAMAGES, INCLUDING WITHOUT LIMITATION,

LOST PROFITS. T ES C@M

€C O R PORATI! ON

INDUSTRIAL CONTROLS DIVISION
ELECTRONIC CONTROLS DIVISION
12616 Industrlal Boulevard
Elk River, MN 55330

1-800-447-1250
Fax: (763) 241-3224

e-mall: Icd@tescom.com

\ www.tescom,com

N




Safety, Installation, &
Operation Precautions

TESCOM

€C O RP ORATI ON

INDUSTRIAL CONTROLS DIVISION

DO NOT ATTEMPT TO SELECT, INSTALL,
USE, OR MAINTAIN THIS REGULATOR,
VALVE, OR ACCESSORY UNTIL YOU
HAVE READ AND FULLY UNDERSTAND
THESE INSTRUCTIONS. '

BE SURE THIS INFORMATION REACHES
THE OPERATOR AND STAYS WITH THE
PRODUCT AFTER INSTALLATION.

DO NOT PERMIT UNTRAINED PERSONS
TO INSTALL, USE, OR MAINTAIN THIS
REGULATOR, VALVE, OR ACCESSORY.

IMPROPER SELECTION,
IMPROPER INSTALLATION,
IMPROPER MAINTENANCE,
MISUSE, OR ABUSE OF
REGULATORS, VALVES, OR
RELATED ACCESSORIES CAN
CAUSE DEATH, SERIOUS
INJURY, AND/OR PROPERTY
DAMAGE.

Possible consequences include but are
not limited to:

WARNING

« High velocity fluid (gas or liquid) discharge

» Parts ejected at high speed

« Contact with fluids that may be hot, cold,
toxic, or otherwise injurious

« Explosion or burning of the fluid

* Lines/hoses whipping dangerously

» Damage or destruction to other
components or equipment in the system

wmme SAFETY PRECAUTIONS:

Inspect the regulator, valve, and
accessories before each use.

. Never connect regulators, valves, or

accessories to a supply source having a
pressure greater than the maximum
rated pressure of the regulator, valve, or
accessory.

Refer to product label (modification

' specific) for maximum inlet pressures. If

this rated pressure cannot be found,
contact your local Tescom
representative for the rated pressure
prior to installation and use. Verify the
designed pressure rating of all
equipment (e.g., supply lines, fittings,
connections, filters, valves, gauges, etc.)
in your system. All must be capable of
handling the supply and operating
pressure.

. Clearly establish flow direction of the

fluid before installation of regulators,
valves, and accessories. It is the
responsibility of the user to install the
equipment in the correct direction.

Do not tighten fittings, gages, or
components in pressurized systems.

Never turn regulator or valve body.
Instead hold regulator or valve body and
turn fitting nut.

If a regulator or valve leaks or
malfunctions, take it out of service
immediately.

Do not modify equipment or add

‘ attachments not approved by the

manufacturer.

. Apply pressure to the system gradually,

avoiding a sudden surge of fluid or
pressure shock to the equipment in the
system.



warnne  SAFETY PRECAUTIONS (continued):

10.
“Install a pressure relief device

11.

12.

13.
14.

15.

16.

17.

18.

Regulators are not éhut-off devices.

downstream of the regulator to protect
the process equipment from operating
pressure increases. Shut off the supply

pressure when the regulator is notin use.

Periodic inspection and scheduled
maintenance of your equipment is
required for continued safe operation.

The frequency of servicing is the

responsibility of the user based on the .,

application.

Never allow problems or lack of
maintenance to go unreported.

Read and follow precautions on
compressed gas cylinder labels.

It is important that you analyze all
aspects of your application and review
all available information concerning the
product or system. Obtain, read, and
understand the Material Safety Data
Sheet (MSDS) for each fluid used in
your system.

Oxygen service requires special
expertise and knowledge of system
design and material compatibility in

order to minimize the potential for death,

serious injury, and/or property damage.

Never use materials for regulators,
valves, or accessories that are not
compatible with the fluids being used.

Users must test under normal operating
conditions to determine suitability of
materials in an application.

19. Vent fluids to a safe environment, and in

an area away from employees. Be sure
that venting and disposal methods are
in accordance with Federal, State, and
Local requirements. Locate and

Somme  SAFETY PRECAUTIONS (continued:

20.

21.

22.

construct vent lines to prevent conden-
sation or gas accumulation. Make sure
the vent outlet is not obstructed by rain,
snow, ice, vegetation, insects, birds, etc.
Do not interconnect vent lmes use
separate lines if more than one vent is
needed.

Do not locate regulators, valves, or
accessories using flammable fluids near
open flames or any other source of
ignition.

Some fluids when burning do not exhibit
a visible flame. Use extreme caution
when inspecting and/or servicing
systems using flammable fluids to avoid
death or serious injury to employees.
Provide a device to warn employees of
these dangerous conditions.

Many gases can cause suffocation.
Make certain the area is well ventilated.
Provide a device to warn employees of

- lack of oxygen.

N
w

24,

25.

26.

27.

28.

. Never use oil or grease on these

regulators, valves, or accessories. Ol
and grease are easily ignited and may
combine violently with some fluids under
pressure.

Have emergency equipment in the area
if toxic or flammable fluids are used.

Upstream filters are recommended for
use with all fluids.

Do not bleed system by loosening
fittings.

Prevent icing of the equipment by
removing excess moisture from the gas.

Always use proper thread lubricants and
sealants on tapered pipe threads.



INSTALLATION

Inspect the regulator, valve, and
accessories for physical damage and
contamination. Do not connect the
regulator, valve, or accessory if you detect
oil, grease, or damaged parts. If the
regulator, valve, or accessory is damaged,
contact your local Tescom representative to
have the regulator cleaned or repaired.

Make sure that the components
and materials used in the fluid
handling system are compatible
WARNING wijth the fluid and have the
proper pressure ratmg

REPAIR SERVICE

If a regulator or valve leaks or malfunctions,
take it out of service immediately. You must
have instructions before doing any
maintenance. Do not make any repairs you
do not understand. Have qualified
personnel make repairs. Return any
equipment in need of service to your
equipment supplier for evaluation and
prompt service. Equipment is restored to
the original factory performance
specifications, if repairable. There are flat
fee repair charges for each standard model.
The original equipment warranty applies
after a complete overhaul.

QAmQ.Q& Safe Component Selection

1. Consider the total sy‘stem design when
selecting a component to ensure safe,
trouble-free performance.

2. The user is responsible for assuring all
safety and warning requirements of the
application are met through his/her own
analysis and testing.

wanna  Safe Component Selection ontinued)

3. Tescom may suggest material for use
with specific media upon request.
Suggestions are based on technical
compatibility resources through
associations and manufacturers.
Tescom does NOT guarantee materials
to be compatible with specific media --
THIS IS THE RESPONSIBILITY OF
THE USER! '

4. Component function, adequate ratmgs
proper installation, operation, and
maintenance are the responsibilities of
the system user.

Do not modify equipment or
add attachments not approved
warning  PY the manufacturer.

ASSEMBLY/INSTALLATION DRAWINGS
& BILLS OF MATERIAL Drawings and
parts lists for your product may be
obtained by calling the number below.
Tescom will provide these by fax or mail.
Your local Tescom representative can
provide additional assistance.

Call (800) 447 - 1250
for assembly/installation drawings &
bills of material. Be sure to have your
complete model number ready.

TESCOM

€C OR P ORAT I ON
INDUSTRIAL CONTROLS DIVISION
12616 Industrial Boulevard
Elk River, MN 55330
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CAUTION

CLEANING NOTICE

This equipment has been cleaned
to a high commercial standard.
When installing, care must be
taken to prevent unit from becom-
ing contaminated with particles in
excess of 50 micron size. Such
contamination may cause mal-
functioning of the unit.

---Open in a clean area.

---Install in a properly cleaned
system.

10M REV. 8/93 PRINTED INU S A
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Pressure on Demand

Pneumatic and Hydraulic Driven
Gas Boosters



Why Use a Haskel Gas Booster

Haskel pneumatic and hydraulic driven gas boosters offer a flexible and efficient source for delivering high pressure gases.

Oxygen or High Purity Cleaning: Haskel boosters are noted for their cleanliness and can handle pure gases
such as oxygen without risk of any contamination. [Special cleaning required — advise factory.) Haskel's oxygen cleaned
products are certified per Mil Spec 1330. Refer to the Knowledge Library Link on the Haskel website, www.haskel.com, for
the Oxygen Usage - Best Practice Guide.

Multi-Staging Capability: For higher flow rates and pressures, beyond the capability of a single gas booster, one or
more boosters of the same ratio may be plumbed in parallel and then in series with one or more boosters of the same ratio.

High Flow Rates at High Pressures: When high flow rates at high pressures are needed, the booster can
charge a receiver to an even higher pressure level, thus storing a volume of gas available for rapid release at a constant
pressure through a pressure reducing valve.

Cost Savings: Most industrial gases are commonly delivered at pressures of 2,000 — 2,600 psi in steel cylinders. If the
gas is to be used well below the supply pressure, the pressurized supply is easily piped and controlled to the point of use
with simple valving. However, if the end use requires the gas to be used at higher pressures than the supply it will have

to be boosted. Gas Boosters can utilize all the gas from a supply source such as cylinders, and boost the gas to whatever
pressures (and flows) are required by the application; thus utilizing all the gas volume from the supply source.

If the application requires a pressure greater than common supply cylinder pressures, a booster can often be justified not only
because of utilization of the gas, but also because it will eliminate the need to purchase the gas in special higher pressure more
costly supply cylinders such as 3,600 or 6,000 psi.

Pneumatic Driven Gas Booster Features
* Reliable, easy to maintain, compact and robust
* No heat, flame or spark risk
= |nfinitely variable cycling speed and output
* Pneumatic driven models do not require electrical connection
* Easy to apply automatic controls
* No limit or adverse affect to continuous stop/start applications
= Seal systems designed for long working life
* No airline lubricator required
* Hydrocarbon free — separation between air and gas sections
= Pressures to 39,000 psi (2690 bar]
* Built-in cooling (most models)
* Standard & custom systems available
= Suitable for most gases
= Single, double acting, and two-stage models
= Ability to stall at any predetermined pressure and hold the
fixed pressure without consuming power or generating heat
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Introduction to Pneumatic Driven Gas Boosters

Theory of Operation

Haskel Gas Boosters consist of a large area reciprocating air
drive piston directly coupled by a connecting rod to a small

area gas piston. The gas piston operates in a high pressure gas
barrel section. Each gas barrel end cap contains high pressure
inlet and outlet check valves. Varying applications require many
different booster and horse power (HP) combinations. Haskel
can assist with HP and Cooling requirements and provide
circuitry assistance on the following issues: PID Control -
review and advisement, electrical control, and heat exchanger
recommendations. General HPU recommendations and guidelines
are available from Haskel drawing 87100-TAB. The air drive
section includes a cycling spool and pilot valves that provide
continuous reciprocating action when air is supplied to the air
drive inlet. The ratio between the area of the air drive piston and
the gas driven piston is indicated by the number in the model
description and approximates the maximum pressure the gas
booster is capable of generating.

Isolation of the gas compression chambers from the air drive
section is provided by three sets of dynamic seals. The intervening
two chambers are vented to atmosphere. This design prevents air
drive contamination from entering the gas stream.

Haskel gas boosters are used for boosting most all
commonly available industrial gases. However, the gas
should be “Dry Gas”, [no moisture content) Some gases
cannot be pumped with standard boosters, e.g. pure Oxygen
or Hydrogen. Depending on the gas and application, e.g. Dry
Gas Seal applications, some boosters will require special
seals, materials of construction, venting, special cleaning
and other considerations. Knowing the specific gas is also
necessary to determine gas compressibility at the desired
pressure. Compressibility is a factor used in calculating flow
rates at different pressures or filling times into a vessel.

Gas booster compressors are suitable for transfer and
pressurization of:

1. Nitrogen (N2)

2 Helium (He)

3. Breathing Air (N202)
4. Nitrous Oxide (N20)
5. Carbon Dioxide (C02)

6. Neon (Ne)
1. Argon (Ar)

9. Oxygen (02)*

8. Sulphur Hexafluoride (SF6)

10. Carbon Monoxide (C)**

Cooling is provided by routing the cold exhausted drive air through
an individual jacket surrounding the gas barrel.

Check valves also allow for the equalization of upstream and
downstream pressure prior to boosting, therefore the gas booster
only needs to “raise” the upstream pressure to the required
pressure and does not have to raise it from atmospheric pressure.

Operating temperatures for Gas Booster
There are two distinct sections: the air drive section and the gas
barrel section.

Air Drive Section- Standard Air Drive Seals should perform
reliably within a temperature range of (25°F to 150°F) [-4°C to
65°C). Lower temperatures will cause air/gas leakage; higher
temperatures reduce seal life. Haskel recommends a minimum
Class 4 air quality per ISO 8573.1 standards. For operation at
extremely low temperatures, consult factory.

Gas Barrel Section- Low temperatures normally have little
effect on the operation of standard parts and seals. The
heat from the compressing gas helps to balance out an
acceptable temperature.

Maximum average acceptable temperature 115°C (240°F).

1 Figura 1: Exampla
of Single Stage,
Single acting Booster

1. Pilot Valve

2. Air Piston

3. Air Drive Barral

4. Connacting Rod

5. Exhaust Muffler

0. High Pressurs Barrsl

7. Booster Qutlst

8. Check Valves

9. Booster Inlat

10 Cooling Jackst

11. Air Exhaust Tubs

12 Gas Piston

13. Air Cyoling Valvs

14. Air Drive Inlet Port

15. Upper & Lower Caps

18 Vent Port Breather

11. Hydrogen

(Hz’»*

12. Methane (CH4)**
13. Ethylene (C2ZH4)**
14. Deuterium (D2)**
15. Natural Gas (CH4)**

{often contains high proportion of C02 & NZ2J

Note: Liquefied gases (propane, C02, nitrous oxide, halons, etc.) can be boosted as a liguid or gas in controlled applications.

* Oxygen (02)- maximum safe working pressure 345 bar (5000 psi).

** For these gases (10-15), the gas booster must be operated in a safe and well ventilated area and vent(s) piped to controlled environment.



Pneumatic Driven Gas Booster Configurations

Single acting, single stage boosters are the smallest and lightest with pressures to 39,000 psi.
Double acting, single stage provides twice the delivery of a single acting single stage booster. O
Two stage models are used for high gas compression ratios.

Model AG
Model AG
Single Stage, Single Acting,
Single Stage, Single Acting Flow Thru Piston

e - . a L
Model AGD Model AGD-4 (only) Model AGD
Single Stage, Double Acting, Single Stage. Double Acting, Single Stage, Double Acting,
Cooling Fins Cooling Jacket Cooling Jackets O

Multi stage - Two boosters.

More than one booster
of the same ratio may
be used for each stage.
Model AGT Model AGT Model AGD -4 feeding into Model AGT-x/x
Two Stage, Cooling Fins Two Stage, Cooling Jackets
Blue=Compressed Air Green=Gas Media
Multiply By To Obtain
PSI 0.0703 Kg/Cm2
SCFAM 0.0283 Cu. Meters/min.
Inches 254 Millimeters O
Pounds 0453 Kilograms -

AGD-30 - Medium-ratio
AG-50 High-ratio gas et i AGT-30/75- Two stage
b ingl g . Sing gas booster single air head,
ooster, single stage, el i ucl
single acting . cooling jacket
single air head



Selecting a Pneumatic Driven Gas Booster

Air driven gas boosters have seven significant operating
parameters that determine their selection for any application.
These are as follows:

1. Maximum discharge pressure?
2. Howrate
a_lsit constant?
i. What is flowrate required?
b._Isitfilling a vessel?
i. What is vessel size (water volume)?
il. What is fill time required?
3. Supply
a_lsit at constant pressure?
b_lsit decreasing?
i. What is initial pressure?
il. What is the minimum pressure?
4_Air drive pressure available?
5. Air drive volume available?
6. What is the gas?
7. What is the application?

The selection of the proper booster for any application starts
with determining which booster “series” will provide the
amount of flow and pressure required. The ability of the booster
to generate pressureis a function of the drive pressure,
multiplied by the nominal booster ratio. The ability to generate
flow is a function of the quantity of air available to drive i, the

displacement per cycle of the booster, and volumetric efficiency.

Within each booster series, there are standard materials of
construction available. For applications involving aggressive
gases, such as Hydrogen, Helium and C02, some material
substitutions are required.

Single Acting Single Stage “AG” boosters provide economical

Model Number Configuration

means of boosting pressure for testing or small components and
similar applications where volume is small and efficiency is not
important. Control of maximum outlet pressure is accomplished
with the use of an air drive pressure regulator. Maximum outlet
pressure is drive area ratio multiplied by air pressure.

Double Acting Single Stage “AGD” boosters not only pump twice the
volume of a Single Acting, Single Stage Booster per cycle, but also
require less air drive since the inlet gas pressure is assisting the air drive
in each direction, providing a substantial portion of the required driving
force. These models provide efficient means of boosting large volumes
of gas atlow to medium compression ratios. Maximum outlet pressure
is drive area ratio times air drive pressure PLUS gas supply pressure.

Two-Stage “AGT" boosters provide efficient means of boosting
to a high gas compression ratio since the ratio per stage is low.
Maximum outlet pressure with these models is drive area ratio

multiplied by air drive pressure plus supply pressure multiplied

by the area ratio of the two gas pistons.

Since these models have interconnected gas pistons, they
multiply supply pressure during the “interstage” stroke by the
area ratio of the two gas pistons. If supply pressure is too high,
the booster may have “interstage stall” at an outlet pressure
substantially less than that obtainable on the “output” stroke.
This limitation does not apply if outlet pressure is less than the
“maximum supply” times the area ratio of the two gas pistons.
Remember, this condition only applies to two stage models.

Specific performance information for your application may be
obtained by referring to the Sample Performance Chart on page
8 of this catalog, or from a Haskel distributor. To locate a Haskel
distributor near you, view the Distribution link on our website at
www_haskel.com, or contact Haskel direct.

c Controls: airline filter, reg w/gauge and manual start/stop
: ir aontrols C On 5-3/4 drive 1/2 NPT
Nominal Diameter af Air Air gontrols ce e 1
“Oriven” Piston (Inches) installed €13 On r,ur 147 drive 3/4 NFT . . .
= 1. Air Drive Fitter 17800 Electrical stroke counter provision (Includes BZED-2RA) micro switch

Used if diameter is other ve Fitel - - > 2 2%
than 5-3/4 {standard) 2. Reguiator w/gage 5721 (8 =hoke oot fo digit}

28881  External pilot modification - for 5-3/4~ series

3. Shut oft/speed
control vaive

Base Model

AG=Single Stage, Single Agting
AGD=3ingle Stage, Doubie Acting
AGT=Twa Stage

Area Ratio — Nomina:
XIOKXXX [on AGT modeis)
shows nominal area

ratio for both first and
segond stages

28125 External pilot modification - for 8~ or 14" series

28370 Three way cycling spool for 5-3/4~ series and 14" series
28702 Single stroke modification for 5-3/4™ series and 14" series pump
50341 5-3/4" low permeability seais for CO2 gas servioe

50000 8" low permeability seais for CO2 gas service

51050 Extreme service oyeling modification for 5-3/4" series pump
54312 Extreme service cyeling modification for 87 or 14~ series
50011 Vent purge with 15 psi relief - single end models

50011-2  Vent purge with 15 psi relief for 5-3/4", 8" or 14" series
57875 Panel with reguiator for mounting remote APS

54827 Level Il cleaning and oertification of gas sections.

58888 Cyacile Timer

Bosaz  Viton air drive

80337 Extended life air drive seals

82500 ATEX Modification
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Sample Gas Booster Flow Rate Performance (SCFM)

Flow and Pressure Performance:

Sample performance shown below is used for general reference only; consult Haskel Technical Sales or your Haskel Representative for
specific performance information.

=
=
AG-4
AG-7
AG-15
AG-30
AG-50
AG-62
AG-75
AG-102
AG-152
AB-233
AG-303
AGD-15
AGD-4
AGD-7
AGD-14
AGD-15
AGD-30
AGD-32

AGD-50

LEGEND

PA=90 ;I
“_ll
200 300
120 300
80 300
40 300
240 600
180 600
120 600
60 600
600 1200
500 1200
400 1200
300 1200
1300 | 2000
1000 | 2000
700 2000
400 2000
1700 | 4000
1300 | 4000
900 4000
500 4000
2000 | 5000
1500 | 5000
1000 | 5000
500 5000
2000 | 6000
1500 | BODD
1000 | BO0O
500 6000
4000 | BOODD
3000 | BOOD
2000 | BO0O
1000 | BOOD
6500 | 13000
5000 | 13000
3500 | 13000
2000 | 13000
10000 | 20000
8000 | 20000
6000 | 20000
4000 | 20000
12500 | 24000
10000 | 24000
7500 | 24000
5000 | 24000
100 200
75 160
50 140
25 100
500 800
350 800
200 400
50 200
700 1300
500 1000
300 800
100 500
2100 | 3000
1500 | 2500
900 2000
300 1000
2100 | 3000
16500 | 2400
900 1800
300 1200
2850 | 4200
2250 | 4200
1550 | 3200
850 2800
2050 | 4400
2250 | 4400
1550 | 4000
850 3200
3000 | 600D
2300 | 6000
1600 | 5000
900 5000

Pa = Air Drive Pressure
Ps = Gas Supply Pressure

m
EETT—

38 AGD-62
25 AGD-75
5.1 AGD-102
72 AGD-152
P AGD-152H

24 ABT-4
28 ABT-7/15
s ABT-7/30
% ABT-14/32
28 AGT-14/62
ok ABT-15/30
1t AGT-15/50
B4 AGT-1575
e AGT-30/50
oy AGT-30/75
o AGT-32/62
®5  AGT-32102
— AGT-32/152

12
- AGT-62/102

Qa = Air Drive Quantity
Po = Gas Outlet Pressure
Q = Gas Dutlet Flow Rate

55 EE RSN RENEEEREEREEEEE85888R 8@88%%3%%&&#&38';'

S ERRRERNE a5 R5EREEEES

Cubic Meters Per Minute = SCFM x 0.0283

Catalog PA=00
St 5% Vs
30 | 2400 | 18000 | 6.6
35 | 1400 | 15000 | 486
AFTons | B | tam | im0 )
51 | 400 | 10000 | 18
23 | 2500 | 10000 | 48
25 | 1800 | 17000 | 41
AGT-82/152H 20 1200 | 10000 2
20 | 80D | 15000 | 1.3
75 | 130 | 180 | 128
i 75 | 110 | 180 | o1
BAGD-1 % ph 165 -
75 | 70 | 140 | 60
75 | 130 | 250 | 56
75 | 10 | 200 | 55
8AGD-2 75 | s0 | 20 | #
75 | 70 | 200 | 20
70 | s00 | 700 | 100
z 70 | 300 | s00 | 65
BAGD-28 | o5 | 00 | 400 | 55
9 | 100 | 300 | 28
o e

500
8AGD228 | 5 | 200 | 400 | 100
125 | 100 | 300 | 54
70 | 800 | @00 | o8
70 | 450 | so0 | 66
BAGD-5 65 | 300 | 700 | 37
6 | 100 | 500 | 12
s o
BABD-4 | 2 | 500 | 1200 | W
75 | 200 | 1000 | M
75 | 2500 | 4000 | 70
’ 75 | 1800 | 3500 | 52
BAGD-30 | J5 | 1200 | 2s00 | 38
85 | Bop | 1800 | 18
75 | 4000 | 7500 | 53
75 | 2800 | es00 | 36
BAGD-60 | 75 | %a00 | sa00 | 28
05 | 1000 | 3800 | 14
75 | 10000 | 18000 | 38
) 75 | 8000 | 16000 | 33
BAGD-180 | 25 | gogo | 14000 | 28
85 | 4000 | 12000 | 20
75 | 150 | 1200 | 12
70 | 90 | 1000 | 8
BAGT-5/14 50 80 800 8
40 | 30 | 40 | 3
60 | 60 | 2800 | 14
75 | 40 | 2400 | 07
BAGT-5/30 75 30 1800 0.9
75 | 20 | 1500 | 05
7 | 400 | 3w | o4
3000 g
BAGT-4/30 | 75 | 250 | 2500 | 68
75 | 100 | 180 | 27
5 | 250 | 6000 | 37
75 | 200 | 5500 | 35
BAGT-14/60 75 100 | 4500 1.2
75 | 50 | 3000 | 031
7 | 10 | o0 | B
8AGT-30/80 75 200 | soo0 | 138
75 | 500 | 4000 | 738
71 | 2500 | 1s000 | 142
75 | 1500 | 15000 | 9.4
8AGT-80/150 75 1000 | 12000 7
75 | 500 | 8000 | 4
150 | 16000 | 22000 | 253
150 | 13000 | 28000 | 23
14AGD-315 | 150 | 0000 | 24000 | 181
150 | s000 | 18000 | 102
115 | 4100 | 32000 | 148
133 | 3100 | 28000 | 13
VAGT-125/315| 150 | 2000 | 24000 | 10
150 | 1000 | 18000 | 42
2 | 2000 | 2250 | 075
2 | 1500 | 2260 | 08
4AG-25 2 | 100 | 2250 | o5
2 | 500 | 2280 | 02




Inert Gas Booster Systems

Haskel's ability to incorporate and interface electronic controls into systems provides precise compression and control of gases. Q
Standard system components are:

1. Booster with External Pilot Modification to enable use of external
components to start/stop the booster.
2 Adjustable Air Pilot Switch (inlet) — used to stop the booster whensupply ) ()
pressure falls to adjusted set point ) = e Vi e
3. Adjustable Remoteset Air Pilot Switch (outiet) — used to stop the booster R O T = :
when outlet pressure reaches adjusted set point. N 2
4 Pressure Gauge indicates outiet boosted pressure. i N P
5_Pressure Gauge indicates inlet gas pressure supply P —E{I[D oy >—
6. Gas Filter used to stop any ingested contamination from {a) ! :
entering the booster (e.g. while changing out a gas supply bottle) ar ORNVENLET ' i
1
3

7. Roll Bar Frame {not shown) used for mounting booster and mv‘su”u:x”:; ?’5

¢)

other components. P ()
8. Air Filter - infine filter ( 20-40 micron) for maintaining air drive quality. (oY By
9. Adjustable Air Regulator used to set the Air Drive Pressure _ =

{0 - 150 psi max) e Q

10. Air Pressure Gauge indicates the Air Drive Pressure Lo ST
11. Manual On/0ff Valve and Speed Control Valve used to adjust 'f,f_,.-' 5 i
cycling speed that the booster cycles 1§ ! Rn A SRS,
12. Relief Valve used to protect the booster & other components S :

from over pressurization R
13. Adjustable Remoteset Pilot Regulator used to adjust the set —
point for the Remoteset Air Pilot Switch

14. Pressure Gauge used to indicate the Adjustable Remoteset

Regulator adjusted pressure Q
15. Interstage Cooler — a tube & shell cooler used to reduce the

boosted gas temperature {part of the booster)

%

29068 System Shown Above

Charging Systems

Charging systems provide a fast, efficient and economical method of charging, or “topping up” gas pressures. Charging units ensure
that the optimum use is made of commercially bottled gases down to as low as 150 psi or vaporized liguid (cryogenic) supplies while
producing pressures as high as 39,000 psi depending on gas type. Units are standard or custom-built in a variety of configurations,
samples of which are illustrated here.

26968 Oxygen Booster System 26968 Sample Performance
Oxygen booster systems for filling oxygen cylinders. An efficient, safe and 5 Oxygen Outlet
: ! Oxygen Gas Pressure - PSI Gas Flow - SCEM
economical system for oxygen handling. Air Drive PSI
Infet | Outlet(B) AT
[A) Outlet stall (max gas outlet pressure is: Air drive psi x 30 Plus 2x gas inlet psi)
s i . 5 : 250 1500 35 40 40
[B) Interstage stall [Max gas inlet pressure is air drive psi x 15 if outlet exceeds air
4 : : : A it : 250 2000 21 21 36
drive psi x 30. If it does not, max gas inlet is air drive psi x 30)
[C) If less air flow is available, outlet gas rates will decrease about in proportion i g 1A IA) %
1000 1500 8.7 147 15.0
1000 2500 (B) 97 137
1000 3500 (B) 96 138
1500 2000 (B) 147 20.7 l/ '_\I
1500 2500 B | Bl | 181 W
1500 3000 (B) {B) 1B)
2000 2500 (B) (B) 2186

Perfi based on indicated Air Drive PSI @ 50 SCFM (C)




ScubAmp

Used by Dive Shops to boost medium pressure breathing air from
storage air direct to dive tanks to reach maximum fill pressure rapidly.
With the use of a ScubAmp, existing air compressor systems can stay

Mini Charging Booster

Designed and Manufactured to achieve an affordable and
effective gas transfer and charging unit. Standard configuration
includes cylinder mounting bracket.

within their 200-2500 psi normal operating range.

' TYPICAL FILLTIMES
- A e To Nominal Tank Size and Pressure
- Storage (After g3 ¢y i o |71.2cu. Ft.to|71.2 cu. FL to| 80 cu. Ft. to
= 5 Equalizing inDive Tank} | “3050 i | 2475psi | 2260psi | 4400psi
e B i -—‘(I-{; ' i 2500 psi 12 sec. B0 sec.
? Oxygen Contiguration 82880 2250 psi 28 sec. 14 sec. 90 sec.
- | Cyfinder mounting aption nat available far Gxygen use. 2000 psi 39 sec. 22 sec.
CusTouE MG e 1500 psi 75 sec. 50 sec.

Performance based on 100 psi sir drive @ 50 SCFM.

SCHEMATIC OF TYPICAL HIGH PRESSURE AIR INSTALLATION
WITH ADDITION OF MODEL 28153 “SCUBAMP" BOOSTER

e b == | FTORAGE IAX 2900 M
[ e N Bl e R
PP M T <D k - i t A e e
v [l e =3
Standard Configuration 87114 e [+ e e+ J
e f— =
- . /I
02416 0A-8 QA-45  OQA-02 6 .‘. '.. T
— — {1 1§ {1 O STORAE "
3} (=) SR B = Ao TR
DVE S .
\ \ (20007 i b
A \— a) > « . | Ly
\ \ \ Pared and il Satios with Cooling Troagh S &
< ‘\\ y i . amw, |,
s \ i 5 ! (X . Al A5 e i)
" % KA ' { $ &%nnmm- 3 =
a ™ ”2::0 200 20 &Wﬂ,&ﬂ":ﬂm

Gas Transfer, Test
& Charging Carts
Typical gases used are
02, N2, He, Ar & Air used
for transfer, charging,
testing, calibration or

tool operation.

Natural Gas Vehicle
Fueling Systems
Natural Gas Boosting
System with Storage
eliminates the need for
mechanical compressors
where high pressure and
low pressure Natural Gas
sources are available.

Console Controlled

Test Systems

Test console housing pneumatic
Gas Booster selected to meet

test parameters of the customers
specification. Gas pressures can be
produced up to 39,000 psig.

Gas Cylinder Test Rigs
Hydrostatic and cylinder stretch
test rigs for inspection and
testing of all gas cylinder and
pressure vessels, including
oxygen, nitrogen, carbon dioxide
and halon bottles.

§
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Hydraulic Driven Gas Boosters

For flow rates that typically go beyond the capability of pnematic driven boosters.

Haskel's gas booster product line began with hydraulic driven gas boosters. Their gas compression technology has been proven

in critical applications such as Fuel Cell / Hydrogen, Photovoltaic, Semiconductor, Specialty Gases, and more.

Capable of boosting a variety of gases, Haskel's broad range of Hydraulic Driven Gas Boosters offer complete flexibility for your
gas compression and transfer needs. The key design elements incorporated in this range are based on the Haskel technology
that has been combined with cutting edge hydraulic drive control to provide a complete solution, from plug-in electrical supply to
reliable gas output pressure and flow.

Applications
= Hydrogen Filling Stations
 Charging high-pressure gas cylinders and receivers
* Gas assisted plastic injection molding
* Hydraulic accumulator charging
= Charging air bag storage vessels
* Missile and satellite launch and guidance systems
= Component testing
* Laser cutting and welding
= Dilfield high volume gas testing
» Automotive hoses and component gas testing
* Hot isostatic pressing
* Inert/specialty gas transfer
* Biogas charging
= Extending pressure
= Gas blanketing




¥

N /I

Designs
Single-Stage Double Acting Models

= Available in 7 models with flow rates to 400 scfm and
maximum supply and outlet pressures to 16,000 psig

* Designed for high flow and low-to medium compression
ratios

Two-Stage Models
* Available in 8 models with flow rates to 45 scfm. Maximum
supply pressure 6000 psig. Maximum outlet pressure to
16,000 psig
* Modular construction for easy gas section maintenance
* Adapts to multiple units in parallel or in series driven by
one power source

Hydraulic Driven Gas Booster
Model Number Configuration

100 HGT 6 - 85/50 - Optional Features (normally provided by

Haskel distributor or system integrator)
LYJ LYJ LYJ lT, LYJ * Motor starter * Remote operator station
Stroke

Inlet pressure control loop = Heater hydraulic reservoir

%:"3; Typa Longth * Temperature control loop = Noise attenuating panels
I I <& , x  -NP(No Pmnm“y Switch) = Water chiller - Cooling loop
100 P -PS (Proximily Switch; Varying applications require many different booster
120 10 Inert Gas Sarvica) and horse power (HP) combinations. Haskel can assist
-EX (Explosion Proof Switch) with HP and Cooling requirements and provide circuitry
HGT =2 Stage assistan_ce on the follm{ving issues: PID Control - review
HGD = Dosble Acting and advisement, electrical control, and heat exchanger

recommendations. General HPU recommendations and
guidelines are available from Haskel drawing 87100-TAB.

Features
= Stainless Steel/Monel gas barrel construction
= 0il Free, gas section non-lubricated operation
* Integrated cooling barrels on each gas section
= |solation between hydraulic and gas sections to
prevent contamination.
= 6in. and 10in. stroke models
* Proximity switch control to automate cycling
* Able to accept high supply pressures

Benefits
* Capable of flow rates up to 8 x higher than air driven models
* Modular construction for easy gas section maintenance
* Will not rust like other carbon steel manufactured units
* Non-contaminating gas compression
* Minimizes gas temperature rise from compression
* Suitable for ultra pure gas compression
* Broad range of flows and pressures
= Smooth stroke direction changeover and cycle rate control
* Multiple gas boosters can be driven by one power source
* Steady state cycle control to maximize seal life
* High efficiency for continuous operation




LEGEND Po= Gas Dutlat Prassurs{PSI)

HP = Horzapower Input based on Max. Hyd. Pressure 2500 psig CPM= Cycles Per Min. {18 max 120 saries, 25 max. 100 saries)
Ps= Gas Supply Prassure (PSI] Q=Gas Outlet Flow Rate (SCFM)
Hydraulic Driven Gas Booster Specifications Sample Performance

Part Number | Supply Pressure | Supply Pressure| Outlet Pressure | Maximum | Displacement Cycle Wf.'?' Hydraslic Pressure : 2500 PS

Minimum Maximum Maximum | Compression
Ratio

PSIG | BAR | PSIG | BAR | PSIG | BAR matniters "™ wpipw| Ps | Po [cPM| 0

224 | 150 | %00 | 25 | 390
100HGD6-145 | 50 | 35 | 1880 | 127 | 1880 | 127 B 312 5108 | 25 | 270 | 250 | 1200 | 25 | 645
282 | 500 [1500| 25 [1312
272 | 1050 | 2000 | 25 | 280
220 | 200 | 1400 | 25 | 305
100HGD6-115 | 50 | 35 | 2750 | 189 | 2750 | 189 B 191 3128 | 25 | 268 | 275 | 1800 | 25 | 417
273 | 725 [2300| 25 | 115
277 | 1200 | 2800 | 25 | 193
169 | 500 | 2000 | 25 | 441
100HGDB-86 | 100 7 | 6000 | 413 | 6500 | 448 B 107 1760 | 25 | 274 | 030 | 3500 | 25 | 590
285 | 1800 | 4750 | 25 | 159
272 | 3200 | 6000 | 25 | 272
193 | 1200 | 6000 | 25 | 374
100HGD6-50 | 100 7 | 9000 | 620 | 13500 | 930 ] 40 657 25 | 240 | 1600 | B00O | 25 | 494
272 | 2500 [10000| 25 | 783
272 | 4500 [12000| 25 | 129
251 | 75 | 550 | 18 | 360
120HGD10-165 | 50 | 35 | 1850 | 127 | 1850 | 127 ] 716 1728 | 18 | 434 | 175 | 1100 18 | 777
444 | 250 [1200] 18 | 1M
424 | 300 |1200| 18 | 133
242 | 800 | 2500 | 18 | 876
120HGD10-85 | 100 | 7 | 6000 | 413 | 6500 | 448 B 179 203 | 18 | @0 | 140 | 3A0) 18 | 13
404 | 1300 | 4600 | 18 | 129
305 | 2500 | 5800 | 18 | 285
296 | 1400 | 7000 | 18 | 553
120HGD10-50 | 100 | 7 | 9000 | 620 | 13500 | 930 B 88 1 | g | 354 | 1800 | 9000 | 18 ( 705
412 | 2200 |11000| 18 | 854
480 | 2800 |13500| 18 | 107
168 | 250 | 2200 | 25 | 336
204 | 300 |2800 | 25 | 400

100HGTB-145/85 | 50 35 1850 | 127 | 6500 | 448 104 156 2556 %5 27 | 00 | 3500 25 | 528
273 | 500 | 4000 | 25 | 657

271 150 | 3200 | 25 | 189

- 280 150 | 3800 | 25 | 189

100HGTE-145/50 | 50 35 | 1850 | 127 | 6500 | 448 280 156 2556 25 o84 | 150 | 40! 25 | 188
286 | 150 | 5500 | 25 | 188

190 | 250 | 2200 | 25 | 211

231 300 | 2800 | 25 | 251

100HGT6-115/85 | 50 35 | 2750 | 189 | 6500 | 448 64 % 1556 25 257 | 400 | 3500 25 | 332
298 | 500 | 4000 | 25 | 413

146 | 175 | 3500 | 25 | 141

100HGT6-115/50 | 50 35 | 2750 | 189 | 13500 ( 930 m % 1556 5 ::1 :;: ;g 12’2 ::I‘l
208 | 250 (6000 | 25 (115

175 | 300 (5000 25 | 138

226 | 400 | 7000 25 | 310

100HGTG-85/50 | 100 7 6000 | 413 | 13500 | 930 96 53 868 %5 248 | 500 |gooo! 25 | 228
287 | 750 |10000| 25 | 337

288 175 | 2800 | 18 | 398

338 | 200 | 3500 | 18 | 452

120HGT10-165/85| 50 35 | 1850 | 127 | 6500 | 448 144 358 5866 18 434 | 200 | 4500 | 18 | 451
463 | 250 (5000 | 18 | 558

472 100 | 4000 | 18 | 222

471 100 | 5000 | 18 | 221

120HGT10-165/50| 50 35 1850 | 127 | 13500 | 930 388 %0 1474 18 518 110 | 7000 | 18 | 241
522 110 | 8000 | 18 | 246

314 | 300 (7000 18 | 169

324 | 600 | BOOO | 18 | 332

120HGT10-85/50 | 100 7 6000 | 413 | 13500 | 930 96 A4 557 18 383 | 700 |10000| 18 | 388
484 | 900 (13500, 18 | 494

14 REFERTOPAGES 33 - 35 FOR DIMENSIONAL DRAWINGS OF ALL MODELS



Applications for Pneumatic and Hydraulic Driven
Gas Boosters and Gas Booster Systems

General Applications

*» Condenser Leak Detection * CFC Recovery = Oxygen Boosting
* Gas Transfer Circuit Breakers * Leak Detection Systems * Fuel Cells; Mobile, Portable and Stationary
= Aircraft Jacking « Charging Gas Suspensions * Power Valve Actuation/Hold Dump Valves Closed
* Helicopter Pop Floats * Missile Test Systems * Gas Assisted Injection Molding {GAIN)
* Autoclaving - Low Pressure * Cooling with Helium in Pilot Plants * Gas Charging for Aircraft Tire Inflation
* Hot Isostatic Presses « Nitrogen Injection for Molding Machines * Pressure Testing of Hydraulic Systems — Skydrol
» Automotive Air Bag Vessel Filling * Cryostat Testing [ Nitrogen and Argon) * Gas Pressure and Leak Testing
* Helium Leak Pressure Testing * Nitrogen Accumulator Charging * Super Critical Fluid Extraction
* Blow Molding * Die Cushion Cylinder Charging * Gas Reclaim - Low Pressure
* Boost Pressures from N2/02 Generators * Oxygen Life Support Bottles * Testing Brake Calipers
* Breathing Air Systems * Escape Chute Charging — Co2 Charging * Cylinder Hydro Test
* Laser Cutting (Ar, N2,02, He)
Pneumatic Driven Gas Boosters for
Hydrogen Applications
Hydrogen Applications Booster supply Flow e Hydrogen
Haskel Manufactures the most extensive range of gas handling Model Pressure | SCRM@psi® | Limit(psi) Model
solutions for gas transfer or boosting applications, including AG-62 1000 471 @ 4800 9,000 88979
Hydrogen. Hydrogen use products include Pneumatic or AG-75 1500 381 @ BO0O 12,000 86980
Hydraulic Driven Gas Boosters, Diaphragm Compressors, and AG-152 2000 3.02 @ 12000 15.000 86981
BuTech High Preissure Valves and Fittings, that are Hydrogen rated AGD-7 150 BE5@710 2500 26982
. e A AGD-15 500 | 1088@1700 | 4,000 86983
* Hydrogen Infrastructure AGD-30 750 8.12@ 3150 9,000 86984
* Hydrogen Fueling & Filling Stations AGD-32 750 10.75 @ 3150 4,000 86385
* Hydrogen Compression, Storage & Transfer ABD-62 1000 6.97 @ 5800 9,000 86986
* Fuel cell: Mobile, Portable & Stationary AGD-75 1500 6.18 @ 7500 12.000 25987
* Boosting H2 Generator Outlet Pressure ABD-152 2000 5.07 @ 14000 15.000 26988
=hiyshagon Euniicelion AGT-715 100 | 263@1410 | 2500/4000 | 86989
Hydrogen ngeratton AGT-7/30 100 230@2820 | 2,500/9,000 86990
Fiegnen AGT-14/62 250 5.8 @ 4000 2,500/9,000 86991
T A AGT-1 500 8@ 4' 9' 8699
* Polysilicon manufacture i S S e -
« Petroleum recovery and refining AGT-15/75 250 234@7250 | 4,000/12,000 86993
« Hydrogenation reactions AGT-30/75 500 270@7250 | 9,000/12,000 86994
« Cylinder filling for storage from H2 generation AGT-32/82 1000 | 808@GBBO00 | 4,000/9,000 | 86395
«R&D lab gas distribution AGT-32/152 350 1.93@ 13750 | 4,000/15,000 86996
* Power generation {used as a coolant) ABT-82/152 1000 3.80 @ 14500 | 9,000/15,000 86997
* Semiconductor manufacturing 36 Vet W0 e Ly Fxsos oo A6 AR SUEWE (F I 184y
Booster Supply Flow Pressure Hydrogen
Model Pressure | SCAMI@psi* | Limit(psi) Model #
BAGD-14 150 9.20@ 980 5,000 87219
8AGD-30 750 1426 @ 3150 5,000 87201
8AGD-60 1000 9.47 @ 5800 9,000 87185
BAGT-14/30 500 10.73 @ 3400 5,000 87226
BAGT-14/60 250 3.87 @ 6000 9,000 87225
8AGT-30/60 1000 10.4 @ 6800 9,000 87224

Based on 100 psi Dvive Pressure and 95 SCFAM (Pa-100, 02=95)



Selecting Your Accessories
Haskel can either provide accessories separately or supply them fitted to form a complete package suited to your application.
Additionally, Haskel can fit customer nominated accessories. Our accessories catalog is available and our technical support team is

always ready to advise you on the most suitable choice of accessories for your application.

A full range of high-pressure regulators, valves, switches and ancillary equipment is available to suit all

our gas boosters.

* Air pilot switches * High pressure valves, fittings » Stainless steel check valves

= Air pilot valves and tubing = Intensifiers with integral checks

* Regulating relief valves * Plenum chambers for cycling

* Directional control and * Port adapters * Capillary type gauge snubbers
release valves * Pressure Regulators Please ask for your copy of our

* Hydraulic accumulators, gas * Gauge snubbers latest accessories brochure.

receivers and storage cylinders * Filters
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Gas Booster Model: AG-7
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For more information on our high-pressure products,
visit Haskel.com or contact your local Haskel representative.

Haskel is a brand of Accudyne Industries, a leading global provider of
precision-engineered, process-critical and technologically advanced

flow control systems and industrial compressors that deliver O
consistently high performance and give confidence to the mission

of our customers in the most important industries and harshest
environments around the world. The company is powered by more

than 3,000 employees at 18 manufacturing facilities, supporting a

broad range of industries in more than 150 countries.

Accudyne

O

GBO7/15
Printed in USA
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TRONAIR®

Instrument Certification Notice

The gauge Certificates of Calibration supplied for the gauge(s) on this unit contain the
calibration data for the actual instrument calibrated, along with the calibration date of the
STANDARD used to perform the calibration check.

The due date for re-calibration of the instrument should be based upon the date the instrument
was placed in service in your facility. Re-calibration should be done on a periodic basis as
dictated by the end user's quality system or other overriding requirements.

Note that Tronair, Inc. does not supply certificates of calibration on flow meters or pyrometers
unless requested at the time of placed order. These instruments are considered reference
indicators only and are not critical to the test(s) being performed on the aircratft.

Tronair, Inc. Phone: (419) 866-6301 | 800-426-6301
1 Air Cargo Pkwy East Web: www.tronair.com
Swanton, OH 43558 Email: sales@tronair.com
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TRONAIR®

DECLARATION of CONFORMITY

The design, development and manufacture is in accordance with European Community guidelines

20-4523-0000

Relevant provisions complied with by the machinery:
2006/42/EC

Relevant standards complied with by the machinery:
EN ISO 12100-1

Identification of person empowered to sign on behalf of the Manufacturer:

Litid Foned

Quality Assurance Representative

Tronair, Inc. Phone: (419) 866-6301 | 800-426-6301
1 Air Cargo Pkwy East Web: www.tronair.com
Swanton, OH 43558 Email: sales@tronair.com



