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1.0

2.0

2.1

INTRODUCTION

Draeger provides a range of breathing-air systems which are completely
self-contained, fully mobile and specially designed to deliver breathing
qguality compressed air to operatives wearing air-fed respiratory
equipment when working in hazardous atmospheres such as occur in
the nuclear, petrochemical, pharmaceutical and other industries. The
systems provide breathable air conforming EN 12021

The PAS:MAC2000 is a Mobile breathing air compressor providing a
total breathing air supply of 467 LPM at 8.5 bar equally split between
two flow protected CEJN profile outlet sockets. The PAS MAC2000 is
powered by a 4kW, 380/415V three phase electric motor c/w a DOL
starter, a 5m mains cable and plug. Unit is mounted within a powder
coated, 2-wheeled tubular steel frame incorporating drop down handles
and 4 lifting eyes. The unit incorporates storage facilities for two 6 or 9
litre HP cylinders to provide a fully integrated automatic breathing air
reserve supply system incorporating an audible and visual alarm system
that will provide a warning of any LP and HP failure. Breathing air
purification system incorporates a membrane dryer to provide a
minimum 5°C suppression of dewpoint in ambient temperatures > 0°C

GENERAL ARRANGEMENT

PAS:MAC2000 ON-SITE




2.2 INSTRUMENT PANEL
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2.3 COMPRESSOR STARTER
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MOBILE BREATHING AIR COMPRESSOR




3.0 TECHNICAL DATA

The compressor is an oil lubricated single stage rotary vane unit. After
compression the air passes through an air cooled after cooler, a 3—
stage filtration system and a membrane dryer to provide breathing
guality air. The compressor is fitted with a HP reserve system that
provides an automatic back-up supply of breathing air in the event of
compressor failure.

Model Hydrovane V04

Operating speed 1440 rpm

Oil capacity 1.8 litres

Oil grades: 0°C to 40°C Hydrovane Fluid Force 2000
:-15°C to 45°C Hydrovane Fluid Force HPO 4000hr.

Free Air Delivered (FAD) 19.7 cfm (9.3 I/sec)

Maximum operating pressure 10 bar

Electric motor 4kW TEFV

Supply voltage 380/415V 50Hz 3ph

Noise level 71dB(A) @ 1metre

Dimensions

Length 1195 mm
Width 610 mm
Height 880 mm
Weight 120 Kg



4.0 OPERATING INSTRUCTIONS

4.1

4.2

SAFETY PRECAUTIONS

In addition to normal safety rules which should be observed with
stationary air compressors and equipment, the following safety
directions and precautions are of special importance.

When operating this unit, the operator must employ safe working
practices and observe all related local work safety requirements and
ordinances.

The owner is responsible for maintaining the unit in a safe operating
condition. Parts and accessories shall be replaced if unsuitable for safe
operation.

Installation, operation, maintenance and repair shall only be performed
by authorised, trained, competent personnel.

Always disconnect from mains supply before carrying out any service
work.

Beware of hot surfaces; both the air end and electric motor are
designed to run at elevated temperatures.

Never remove or tamper with the safety devices, guards or
insulations fitted on the unit.

SITING

Position the compressor on firm, level ground.

Site in a well-ventilated area well away from any source of hazardous
gas, dust or vapour so that any contamination created by the work to be
undertaken does not drift towards the compressor.

WARNING: The breathing-air filtration will not remove carbon monoxide
or carbon dioxide, therefore position the compressor well away from any
potential vehicle exhaust contamination.



4.3 PRE-OPERATION CHECKS

Check the oil level when the compressor is cold, stopped and
depressurised, ie gauge reads zero.

Oil should fill the sight glass

Top up by slowly unscrewing the filler plug (A). If there is any escape of
oil or air, DO NOT CONTINUE REMOVING THE PLUG UNTIL ALL
PRESSURE IS RELEASED.

Remove filler plug (A) and bonded seal (B).
Top up with approved oil to the top of the plug hole.

Replace seal to filler plug, then refit and tighten plug.

Electrical cable visually inspect cable and plug for damage.

Statutory insulation inspections may be
required — see local rules.
After cooler - visually inspect for damage/leaks.

Running up checks

Start compressor and check for leaks. Outlet
pressure should be 8.5 bar. Outlet pressure
maybe adjusted using the regulator fitted.

Condensate

check condensate collection bottle.

Note: Dispose of collected condensate in an



environmentally safe way.

4.4 STARTING INSTRUCTIONS
Ensure that the compressor is sited correctly
*Connect to a suitable 3 phase power supply (16 amp or greater)
Ensure emergency stop button is fully out by rotating clockwise
Press green start button. Compressor should run up to pressure and the
HP alarm will sound. (red/green status indicator will change to green to
indicate the compressor pressure is OK)
Ensure cylinder bleed valve is closed, turn on both HP cylinders,
provided the stored pressure is above 140 bar then the HP alarm will
cease and the system is available for use.
(Note if the cylinder pressure is below 140 bar then the alarm will
continue and the cylinders will need to be re-filled before safe operation
can continue.)
*IMPORTANT
If you are connecting to a power supply point for the first time, carry out
a rotation check by pressing the start button then immediately pressing
the emergency stop and check the direction of rotation by viewing the
cooling fan through the guard.

4.4 ALARMS

4.4.1 LP alarm
Should the LP air supply fail for any reason then the audible alarm will
sound and the LP alarm lamp will light and the status indicator will
change from green to red. In this condition the reserve air cylinders will
be activated and all breathing apparatus wearers should be evacuated
to a safe area.

4.4.2 HP alarm

Should the HP cylinder pressure drop below 140 bar then the audible
alarm will sound and the HP alarm lamp will light. In this condition the
fail-safe reserve may no longer be adequate, (see 5.1 cylinder reserve
capacities) and it's recommended that all breathing air wearers are
evacuated to a safe area and the cylinders are replaced or re-filled.



4.5 STOPPING INSTRUCTIONS

Ensure the system is not supporting life

Disconnect all breathing air hoses

Turn off both air cylinder valves

Depress red emergency stop button (alarm will sound)

Press and hold system vent valve until air pressure has vented and all
alarms have ceased.



5.0 HP RESERVE CYLINDERS

5.1 CYLINDER RESERVE CAPACITIES

Minimum Reserve * Maximum Reserve
Breathing Air . . ] -
Cylinder type/quantity . Time . Time
Compressor Capacity rx Capacity %
Number 6 6 9 9 Litres Man All Litres Man All
of litre | litre | litre | litre minutes | outlets minutes | outlets
Model Outlets | 200 | 300 | 200 | 300 ** in use ** in use
bar | bar | bar | bar
* %k %k
2 2 1440 36.00 18.00 | 2160 54.00 27.00
2 2 1920 48.00 24.00 | 3360 84.00 42.00
MAC2000 2 2 2160 54.00 27.00 | 3240 81.00 40.50
2 2 2880 72.00 36.00 | 5040 | 126.00 63.00

*  Minimum pressure alarm set point 140 bar for 200 bar systems and 180 bar for 300
bar systems

** Time in minutes based on average breathing rate of 40 lpm

*** Standard Option

Note:- The system as standard is set for 140 bar alarm set point for 200bar cylinders, 180 bar alarm set point
for 300bar cylinders is a factory set option.

5.2 CHANGING HP CYLINDERS

Cylinder
Securing Strap

Cylinder Bleed

: Screw
Cylinder valves

If the cylinder pressure is below 140 bar replace with fully charged cylinders as
below:-

Fully turn off cylinder valves (clockwise)

Open cylinder connector bleed screw (anti-clockwise)

Check pressure gauge reads zero pressure

Remove cylinder DIN connectors by turning handwheel anti-clockwise
Release cylinder securing strap and remove cylinders



Replace with fully charged equivalent cylinders and re-tighten securing strap
Re-connect cylinder DIN connectors and fully close bleed screw

6.0 SERVICE

6.1 SERVICE SCHEDULE

Service Interval

Service operation . Annually | 6 Months Annually
Daily | 50 h
aly | 500hrs | 1000 hrs | 2000 hrs

Check compressor oil level v

Check/clean compressor air intake v
filter*

Check/empty condensate collection v
bottle

Check Warning alarm settings v

Check electrical connections are
tight

Check all pipework and fittings

Clean compressor oil cooler v

Change compressor oil

Change compressor air intake filter

Change compressor oil separator
element

Change breathing air pre-filter
element

SN INYN NS

Change breathing air
main(coalescing) filter element

Change breathing air activated v
carbon filter element

*Service more frequently in dusty conditions.
Approved Oils

Oil grades: 0°C to 40°C Hydrovane Fluid Force 2000
:-15°C to 45°C Hydrovane Fluid Force HPO 4000hr



6.2 AIR INTAKE FILTER

Every 50 hours

Remove securing screws and raise top
cover.
Unscrew and remove two screws (A) from filter cover (B).
Slide cover (B) over the air delivery pipe.
Remove the filter support (C) and filter (D).
Wash the filter (D) with soap and water, and allow to dry before
replacing.

DO NOT USE ANY OTHER METHOD OF CLEANING.

f)
9)
h)

)

Renew the filter (D) if it cannot be cleaned satisfactorily.

Clean inside of cover (B) and filter support (C).

Refit filter (D) and support (C) ensuring they are correctly located
and secured in the filter clip (E).

Refit cover (B) and secure with the two screws (A).

Every 2000 hours

a)
b)

C)

Carry out operations (a — d) as described above.
Discard old filter and fit new one.
Carry out operations (g — j) as described above.



6.3

CHANGING COMPRESSOR OIL

9)
h)

The oil change is best carried out as soon as possible after
stopping the compressor, as warm oil will drain more easily.
Wear suitable protective clothing to avoid possibility of oil burns.
(See SAFETY PRECAUTIONS)

Ensure that the compressor is depressurised. The pressure
gauge should read zero.

Slowly unscrew the filler plug (A). If there is any escape of oil or
air, DO NOT CONTINUE REMOVING THE PLUG UNTIL ALL
PRESSURE IS RELEASED.

Remove the filler plug (A) and discard its bonded seal

Position a suitable container under the compressor drain plug (C).
(Compressor oil capacity is 1.8 litres, 3.2 pints.)

Remove drain plug (C) and discard its bonded seal (D).
Drain oil into container.

Fit a new bonded seal (D) to the drain plug (C). Refit and tighten
the drain plug (C).

Fill the compressor with APPROVED OIL to the top of the filler
plug hole.



j) Fit a new bonded seal (B) to the filler plug. Refit and tighten the
filler plug.

k) Run compressor for 10 seconds, then recheck the oil level. Top
up the oil as necessary.

Note:- if required access to the compressor unit can be improved
by removing the two securing screws and raising the control
consul, as below:-

Control Consul

Securing screws

i

6.4 CHANGING COMPRESSOR OIL SEPARATOR ELEMENT







OIL SEPARATOR

Drain oil from compressor

Remove outer end cover (A). Note its
position relative to the separator
housing (F) for correct location on
assembly

Renew ‘O’ ring (B)

Unscrew oil separator (C), and
examine it for contamination. If it is
found to be contaminated or faulty, it
must be renewed. It cannot be
cleaned

Renew the oil separator ‘O’ ring (D)

Renew gasket (E)

Remove the separator housing (F),
noting its position in relation to the oil
chamber for correct location on
assembly

Renew ‘O’ ring (G) on separator
housing.

Check restrictor plug (H) in housing
to ensure its orifice is clear

Renew copper washer (J) on oil
return valve (K). Renew the oil
return plug (K) if it is contaminated

Renew copper washers (L) on
housing bolts on re-assembly

Refill the compressor with an
APPROVED OIL after assembly in
complete



6.5

BREATHING AIR FILTRATION

Activated
Carbon Filter

Membrane
Dryer
Pre-filter
Main
Coalescing
Filter
Condensate
Bottle

Item | Description Part N° Service Interval

1 Pre-filter element FIL 0346 2000 hours/12 months
2 Main coalescing filter element FIL 0347 2000 hours/12 months
3 Activated carbon filter element FIL 0348 1000 hours/ 6months

Filter Elements

WARNING: BEFORE SERVICING THE FILTERS STOP THE
COMPRESSOR AND ENSURE THAT PRESSURE IN THE
PIPEWORK HAS FALLEN TO ZERO.

Maintenance instructions for the filters are supplied with the respective repair
kits.

Filter elements are serviced by unscrewing the bowls from the filter bodies.

IMPORTANT: REMOVE THE CONDENSATE DRAIN PIPES FROM THE
PRE- AND MAIN FILTERS PRIOR TO REMOVING THE
FILTER BOWLS.

After reassembling, run the compressor and check for air leaks on the filter
assembly.



6.6

CHECKING WARNING ALARM SETTINGS

o Start compressor as para. 4.4

o Close HP air cylinders

. Stop compressor (alarm will sound)

o Allow compressor pressure to slowly decay and note the pressure
on compressor pressure gauge when the status indicator
changes from green to red

) Press and hold vent button and note the pressure on the HP
cylinder pressure gauge when the HP alarm indicator goes out

) Continue pressing the vent button and note the pressure on the

compressor pressure gauge when the audible alarm ceases.

Correct alarm set points are as follows:-

Status indicator - 8.5 bar (+- 0.1bar ) falling
HP cylinder pressure - 140 bar (+- 5 bar) falling
Alarm switch - 2 bar (+- 0.5 bar) falling

Adjustment of the above set points should only be carried out by
gualified personnel, if in doubt return to manufacturer.

Hp Pressure
Switch

Alarm Switch

LP Pilot Valve




7.0 SPARES

7.1 STANDARD COMPONENTS

Description Factair Part No Qty
Compressor and motor assembly COMO0081 1
Pre-filter complete FILO300 1
Duplex filter complete FILO301 1
Membrane dryer DRY0034 1
Outlet pressure regulator REG0308 1
Condensate bottle BOT0001 1
9 litre 200 bar HP cylinder VES0011 2
LP pressure gauge INDO100 2
HP pressure gauge INDOO31 1
Wheels WHE0009 2
Rubber foot AVMO0004 2
Handle grips HANOOO7 2
7.2 SERVICE SPARES
Description Factair part No Qty
Pre-flter element FILO346 1
Duplex element - coalescing FILO347 1
Duplex element - activated carbon FILO348 1
Air intake filter FILO169 1
KM52 maintenance kit KITO010 1
2000 hour mineral oil (5 Itr) OILo001 1
HPO high temp synthetic oil (5Itr) 0OIL0032 1




8.0 DRAWINGS

595001 - General Arrangement
595002 - Pneumatic Circuit
595003 - Electrical Wiring Diagram
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