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SAFETY PRECAUTIONS FOR STATIONARY COMPRESSOR UNITS

In addinon to normal safety
served with stationary aw compressors, the tf\lowmq
safety directions and precautions are of special Impor-
tance.

When operating this compressor unit. the operatcr s
expected to employ safe working pracuces and o ob-
serve all related jocal work safety requircments.

The owner Is responsible for that the compressar 1s
maintained i a se.‘b operating conditton Compressor
parts and acces all pe replaced If unsuitable for
safe operation

ingtaliation. operation, maintenance and reparr shall anly
be performed by autnorized, trained. competent person-
nel.

Critical ratings {pressures. temperatures, time-setiings.
etc) shalt be durabiy marked and mamntamned

I any statemeni in this book. especially with regard to
safety, does not comply with local iegisiation, the stricter
of the two shall apply.

The precautnons are generai and cover several compres-
sor types and equipment, hence some statements may
rot apply to the umit described in this booi

installation

(See aiso the Atlas Copco Compressor Installavon
Manual)

Apart from general engineerng practice conform with
the reguiations of focai authority, the foilowing directives
are specially stressed.

5

! Any blanking flanges. plugs or caps as well as even-
tual desiccan: bags shall be removed before connect-
ing up the pipes. Distripution pipes and connections
shall be of correct size and suitable for the working
pressure.

2. Place the compressor wnere the ambient arr s as

cool and clean as possib necessary :nstall a suc-

tion duct. Care shall be taken tc minimize the entry of
moisture with the nlet arr

4. Awcooied compressors shall | in such a
way that an agequare flow of cooling air s avaiable
and that the oull

t does not recircuiate o the inlet

5 if remote contro! 1s instalied the compressor shall
bear an obvicus sign reading

DANGER : THIS COMPRESSOR IS REMOTELY

CONTROLLED AND MAY START
WITHOUT WARNING,

As & further safeguard persons switching an remotely

controlled compressors shall take adeoguate precau-
tions to ensure that there is no one checking or work-
ing on

comprassor To this end, a suitably worded
be affixed to the start squipme

6. In multiple unit compressor systems manual valves
shall be instailed to 1solate each compressor. Check
valves shall not be relied upon for 1solating pressure
systen

5.

7 Do not remove or tamper with the safety devices,
guards or insulations fitted on the compressor unit.
Every pressure vessel or auxiliary instalied outside
the unil to contain air above atmoespheric pressure
shall be protected by a pressure-reheving device or
devices as required

or other parts with an external surface
mperature in excess of 80°C (175°F) and whioh may
accidentally touched by personnel in normal oper-

aton shall be guarded or insulated. Other high
e pinework shall be clearly marked.

9 If the upit foundation s not leve! or can be subject to
variable nciination, consult Atlas Copco.

Operation

11t air noses are used, they shall be of ¢

and suitable for the working pressure Do no‘ use

.‘raved damaged or deteriorated hases. Use only the

orrect type and size of nose end fituings and con-
nections When biowing through a hose, ensure tnat
the open end s held securely. A free eng will whip
and cause injury Never direct compres
person When using 1t for cieaning cown equipment do
so with extreme caubion and use eye protection

ati al «a

Do not use compressor air for breathing. uniess 1t s
known to be properiy purified for such use

2 Do not operate the compressor rroundings where
there 15 a possibiity of taking in flammable ©or foxic

fumes

3 Do not cperate the compressor at pressures bejow or
inexcess ol 4ts rating as mdicated on the Principal
Data sheet

4. All canopy doors shafl be shut during operation

5 People Staying it COMPresscr rooms where the sound
pressure level exceeds 90 dB(A) shall use ear pro-
tectors

6. Periodically check that-

@ all guards are in place and secure

¢ all hoses and/or pipes are n good condition. secure
and not rubbing.

® there are no leaks

o ail fasteners are tgnt

s all eiectrnical leads

wd 1n good order
e pressure relief devices are not obstructed by dirt
or paint.

Maintenance

Matntenance and repair work shall oniy be carrmed out
by adequately trained personnei: i required. under
supervision of someone qualified for the job.

1 Use oniy the correct tools for mam
WOrk.

i repanr

2 Lllse oniy genuine spare parts.

3. All maintenance work, other than routine attention,
shall only be undertaken when the compressor is
stopped and the mains 18 switched off Ensure that
the umit cannot be started inadverien

4. Be MDVING any pressuri component
tively 1solate the unit from all sourc

the entire system from pressure
5 flammable soivents for cleaning parts.

€. Observe scrupuious cieanliness during maintenance
and when performing repars. Keep dirt away by
covering the parts and cpenings with a
clean cloth, paper or tape

-

Do not weld or perform any other aperation invi
g heat near the oil system Oil tanks must be com-
pletely purged, e.g. by steam cleaning, before carry-
ing out such operations.

Do not weld or in any way modify any pressure ves-
sel.

8. Make sure that no tools, loose parts or rags are left
in or on the compressor, the prime mover or the
driving gear

8. Before clearing the unit for use after maintenance or
overhaui, check that operating pressures, tempera-
tures and time-settings are correct and that the
control and shut-down devices function correctly.

10. Every six months examine the discharge pipe and
discharge pulsation damper for carbon deposits ; if
excassive, moved.

he deposits should be

All responsibility for any damage or injury resulting
from neglecting these precautions, or by non-ob-
servance or ordinary caution and due care required
in handiing, operating, mamtenance or repaw, even
i not expressly mentioned i this book wil be
disclaimed by Atlas Copco
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THIS INSTRUCTION BOOK describes how the subject rotary screw cOmpressors
should be operated 1o ensure opumum working economy and service life.

Read this book before putting the compressor into cperation. This is a pre-
requisite 1f the machine 1s to receive proper maintenance from the beginning
The mamtenance schedule contains a summary of the measures for keeping the
compressor in good repair The maintenance procedurss are simple but must be
carrned out regulariy

Always have the book avallable and foliow the instructions carefully at the
periodic overhauls and major inspections. Record the running time. maintenance
work effected, ol replenishments. temperatures, repairs, overhauls, etc. In an
operator’'s logbook. Compressor repair operations shouid be performed by spe-
cially trained personnel, available at Atlas Copco service outlets,

If any further information beyond that contamed in this book 1s desired. please
get In touch with Atias Copco

In ali correspondence concerning this compressor and especially when ordering
spare parts always mention the unit serial number, stencilled on the data plate
fixed to the compressor

The company reserves the right to make changes without prior notice.

When operating this compressor unit, the operator is expected to employ
safe working practices and to observe any related legal safety requirements.

It shall be the owner's responsibitity to assure that the compressor is main-
tained in a safe operating condition. Compressor parts and accessories shall
be replaced.if unsuitable for safe operation.

Opera,tion‘ maintenance and repair shall only be performed by authorized,
trained, competent personnel.

Critical ratings, e.g. pressures, temperatures, time-settings, etc...., shall

=

be durably maintained.

1 bar = 100 kPa = 1.02 kg/em® = 14.5 psi
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i Timing gears & Drive gear wheel 10 Ol outiet port.
2 Hotor bearings 7 Cooiing jacket eiement to ol sump
3 End plate 8. Male rotor 11 Drain hole, bearing
4 Female rotor 9 Vent-hole, ol return
5 Sealing packages arr ieak 12 Balancing piston

Fig. 1 Cut-away view of a Z compressor element

1. Leading particulars

1.1 General description

ZR Pack machines are stationary two-stage, water-
cooled, electric motor driven rotary screw compressors,
which deliver completeiy oil-free air.

Compressor unit

The compressor unit has one low pressure and one
high pressure compressor element, each individually
bolted to the housing of a common step-up gear. The
power from the motor is transmitted to the step-up gear
shaft through a flexible coupling ensuring vibration-free
running and power transmission.

2 compressor is furnished with a data plate on which
are stencilled the type, serial number and maximum
permissible working pressure. The electric motor is also
provided with a data plate.

Dirive arrangements

The compressor/mator unit is mounted on a base frame
in one of two motor drive arrangements, i.e. Arr. E and
Arr. 1. In Arr. E the motor is directly flanged to the com-
pressor step-up gear casing by means of an adapter
housing. The power is transmitted through a rubber
bolt type coupling and the unit is supported on vibration
dampers at three points on the base frame. In Arr. 1
the motor and compressor are separately mounted on
a sub-frame, supported on the base frame on vibration
dampers. The coupling is of the flexible multi-disk steel
type.

Compressor elements

The compressor elements are designed for working pres-
suras(e) of up to 10.5 (152 psi). The maximum working
pressure(e) of M version units 1s limited to 8.5 bar (123
psi). Standard Arr. E units are equipped with an elec-
tric motor rated for a maximum working pressure(e) of
8.5 bar (123 psi).
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AF.
ASH.

ASIL
ASL

BP.
BA.

Ca.
Ch.

Ci.
co.
CV.

DP3.

Eh.
El
ER.
GC.
Gph.

~

Gpi.
Gth.
Gv.
IM.
M.
MTa.
MTi.

PD.

Fig 4.

Compressor unit

intake filter

outlet sitencer,

HP compressor elemant
Arr intake siiencer

Air outlet silencer,

LP compressaor eiement
Balancing pistons
Breather, step-up gear
casing

Aftercooter

Bieed-off cooler
Intercooler

Flexible drive coupling
Check valve

Drain plug, pulsation
damper

Expansion compensators
HP compressor element
LP compressor element
Electric regulator
Step-up gear casing
Working pressure
gauge

Intercooler pressure
gauge

Compressed air outlet
temperature gauge

Air intake filter service
indicator

Air inlet throttle
Prime mover
Moisture trap,
aftercooler
Moisture trap,
intercooler
Pulsation damper,
bleed-off pressure
switch

Air
Alr

casing

Figs. 2, 3 and 4.

Flow diagram
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2
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526,

SV1

SV2.

™

UA.

uv

Y28.

"
Lo

24,

A temperature shut-
down safety switch
Bieed-off pressure
shut-down safety switch
Air pressure switch
srcooler rehef vaive(s)
HP safety valve(s)

Air nfet throttie valve
Unloader cyhnder head
assembiy

HP unicading vaive
Loading solenoid valve

Lubricating system

BV1
BV2

Co
Dm1

DS

S.
Gpo.
OF.
OP.

o7

Rf.

523

525.

By-pass valve, oil
By-pass vaive, of!
Oil cooler

Drain cock, compressor
sump

Gil filler pipe

puUmp
filter

Otf pressure gauge
Oil fiiter

Qit pump

Oil sump, step-up gear
casing

Flow restrictor,
unloader circuit

O temperature shut-
down safety switch
{on ZHB only)

Oit pressure shut-
down safety switch

Cooling water system

Daa. Automatic drain outlet,
aftercooler

Dai. Automatic drain outlet,
intercooler

Dma. Drain vaive, aftercooler
drain receiver

General views of ZR4 E

of ZRE (that of

-4 -5 units is

it Dran

Drain valve, intercooler
drain recelver

Drain recsiver,
aftercocter

receiver,
intercooier

Aftercosler cooling
water outlet temperature
gauge

Compressor cooling
water outlet temperature
gauge

. Thermometer, compressor

cooling water circuit
{on ZRB only)

i, Thermometer, intercocler

coohng water circuit
{on ZR6 only)

. Regulating cock,

aftercooler cooling
water flow

. Hegulating cock,

compressor cooling
water flow

fi. Regulating cock,

intercooler cooling
water fiow (on ZR6
only)

Numbered items on Figs.
2 and 3

1 Cooling water inlet pipe
to bleed-off cooler

2. Biow-off inlet pipe to
bleed-off-cooler

3. Unlocader piston cover

4. Air intake aperture

~1

SRS

4

slightly different)

Balancing pistan cover,
LFP compressar siement
Compressed air outlet
pipe, HF air
1o aftercooler
Cooling water
to intercooler
Data plate
Qil inlet pipe
cooler
Instrument pane!

panel, MD air

ryer control and
indicator panel mounted
here, if installed

Control and indicator
panel, perspex front plate
removed

Mains cabie entry box
Regulator cabinet
Compressor cabinet

Pipe to working pressure
gauge

Vent pipe to and from
aftercooler drain receiver
Compressed air outlet
pipe

Sensing element, com-
pressed air outiet
temperature gauge
Cooling water inlet pipe,
aftercooler

Drain outlet pipe,
intercooler moisture trap
Blind flange, connection
for hot air pipe to MD
air dryer

inlet pipe

to oil

compressor (canopy partly stripped) and flow diagram

CONDENSATE DRAINS
- = - CONTROL AIR

autiet silencer



Each compressor element comprises two screw-type pre-
cision machined meshing rotors, mounted on ball and
rolier bearings. There is no surface contact between the
rotors and their casing The male rotors driven by the
step-up gear and the female rotors are synchronized
through a set of timing gears which mamtain the slight
clearance betwsen the male and female rotor iobes.

The male rotors have four iobes, the female rotors six
flutes. The male rotors consequently revolve at 114
times the speed of the female rotors. The absence of
metal-to-metal contact between the rotors and aiso be-
tween the rotor crests and the compressor casings
elimmates the possibility of wear of these parts and
power loss through friction.

In order to prevent air and oil leakages along the rotor
shafts, sealing rings heid in special retainers are fitted
on the shafts. Waved spring rings maintain an axial
pressure on the seafing rings, but they are otherwise
free for radial self-adjustment. The sealing packages
located next to the compression space prevent air
leakage and those located next to the rotor bearings
prevent the lubricating oil from entering the compressor
space.

To provide an absolute safeguard against the penetration
of oil into the compression space, drains are provided
for evacuating any oil that might gather between the oil
and air sealing packages.

Lubricating system

Qii is used for lubricaung the rotor bearings, timing
gears, drniving and step-up gears. The oil system includes
a gear-type ol pump, @ water-cooied ol cooler and a
full-flow oil filter,

Coaoling system

<

Nater is used throughout for cooling. The compressor
elements have cooling jackets for that purpose. An
afiercooler maintains the temperature of the discharge
arr within specified limits. The moisture content of the
discharge air is reduced in the water separator incor-
porated In the aftercooler.

The tubes and end plates of all the coclers are made
of stamless steel. The cooling water system includes
reguiating cocks and thermometers for controlling the
outlet water temperature.

Safety devices

On ZR3 Pack units, a relief valve orotects the intercooier
and a safety vaive the aftercooler and HP side of the
compressor ZR4 units have two relief valves. ZR5 units
have one and ZR6 units have two safety valves for the
protection of the aftercooler and HP side of the com-
pressor, the Intercooler is protected by two relief vaives.

A check valve n the HP air outlet silencer (ZR3, -4) or
outiet pipe system (ZR5. -6) prevents blow-back of

compressed air from the mamn ar system during the

5

compressor off-load periods or when the motor stops
unexpectedly, while the compressor is connected to an
air main with other compressors.

Pressure and thermal switches safeguard the com-
pressor in the event of too high air temperature, oil
pressure or bieed-off pressure failure

Canopy

The electric motor, compressor, cooiers, oil filter, etc.
are all enclosed in a modern sectional pressed steel
sound-insulated canopy, with deors providing easy ac-
cess to the compressor for normal maintenance. The
front pane! of the canopy comprises a bipartite cubicie,
The canopy also incorporates an air intake silencer
with air Intake filter elemeni(s).

Electric equipment

The operation of the unit is governed by an eiectric
regulator, comprising a blocking relay to prevent an
automatic re-start if and when the compressor has been
stopped through the action of any of the safety switches.
All the components of the regulator are housed together
with the motor starting equipment in the "regulator cab-
et of the cubicte, the door of which carries the
control and indicator panet.

The safety switches are panel-mounted in the 'com-
pressor cabinet” of the cubicle, which also serves to
house the electrical control unit of the MD air dryer, if
instalied. The door of this cabinet carries all the pressure
and temperature gauges, and may also comprise the
control and indicator panel of the air dryer

Service exchange elements

Atlas Copco service outlets have available LP and HF
compressor elements, ready-to-fit and tested-to-factory
standards, for immediate replacement on machines due
for overhaul The eiements are easy to remove and to
tnstall on the compressor step-up gear casing. Down-
time 1s reduced to & minimum while the need for major
repairs in the field is eliminated.

Compressor elements are NOT to be dismantled
or stripped by customers. After an element has
been taken off the compressor it shouid be re-
turned to Atlas Copco for reconditoning. this n
order to benefit the customer with a "service ex-
change system”

1.2 Compressor air flow (Fig. 4)

Air drawn through the filter element(s) (AF). air intake
silencer (AS:) and inlet throttie casing (IM) into LP
compressor element (Ef) is compressed, then discharged
to intercooler (Ci) where the awr temperature 1s brought

down to within a specified range.

The cooled air then enters HP compressor element (Eh)“[‘
where 1t 1s further compressed and discharged through

outlet silencer (ASh) and HP check valve (CV) to after-

cooler (Ca).
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Durning full rated capacity operation 0f the compressor,
air inlet throttle valve (TV) 1s fully open and HP un-
ioading valve (UV) closed. The valves are simultaneously
closed and opened respectively by loading soienoid
valve (Y28} through the spring-lcaded diaphragm sealed
piston of the unicading system, when the working pres-
sure rises above the pre-set maximum pressure.

Under this condition, the air pressure of the HP element
is released to the atmosphere via unloading valve (UV),
bleed-off cooler(s) (Cb) and the air inlet casing (IM},
resulting in ciosing of check valve (CV). The throttle vaive
1s designed so as to leave a shght air passage in the
closed positon. Thus, a limited guantity of air continues
to be drawn into the compressor in order to maintain
the pressure ratic over the HP element al a reasonabie
value.

An air-oparated balancing piston (BP) 1s fitted behind
the male rotor rear thrust bearing of each compressor
element. These pistons decrease the load on the front
male rotor thrust bearings during iocaded operation.

During the load periods the LP balancing piston is ac-
tuated by air at Intercooler pressure (see 'Unloading
system”) and the HP balancing piston by air at HP
outiet pressure (see Fig. 4), while during the off-load
periods both pistons are in communication with the
atmosphere,

A compressed air outiet temperature gauge (Gth), an
intercooler pressure gauge (Gpi}, a working pressure
gauge (Gph), intercooler relief valves (SV1) (one on
ZR3) and a HP safety valve (SV2) [(iwo on ZRB) are
comprised in the circuit, as weil as a high arr temper-

Lawre switch ({822) and a bleed-off pressure switch

(S24). the function of which are described under "1.6
Electrical sysiem and safety devices”

1.3 Cooling water system (Fig. 4)

ZR86

The cooling water system is divided into three circuits :
one for the oil cooler (Co) and compressor efements
(El and Eh), one for the intercooler (Ci) and the two
bieed-off coolers (Cb}, and one for the aftercoocler (Ca).
The cooling water leaving the oil cooler first flows
through the cooling jacket of the LP compressor efe-
ment and then through that of the HP element. All
circuits are provided with a regulating cock (Vfc, Vfi and
Vfa). The two first-mentioned circuits have a thermom-
eter (Twe and Twi) fitted in the outlet piping.

ZR3, -4, -5

The cooling water system of these units is different
from that shown on the flow diagram, as it consisis
only of two circuits; one for the compressor and one
for the aftercooler,

Jn its way to the compressor elements the cooling
water first passes reguiating cock (Vfc) and oi cooler
{Co), and then, successively, the intercecoler (Ci), bieed-
off cooler (Cb), cooling jacket of the LP compressor

element '\Ei and from there to the cooling jacket of
the HP compressor element (Eh), from where 1t is
drained.

The aftercooiers of ZR5 and ZR6 units have two and
three cooling elements respectively. The cooling water
for the aftercooier (Ca) 1s branched off upstream of the
compressor cooling water regutating cock(s) and s
drained directly

The intercooler and each aftercooler element 1s provided
with a moisture trap (MTi and MTa), each connected
to a condensate drain recewver (DR and DRa) with an
automatic float valve for draining condensate during
operation of the unit. and a manually operated drain
valve (D1 and Dma) for draining the receivers after the
unit has been stopped

The compressor and aftercooler cooling water circuits
comprise a temperature gauge (Gte and Gtaj, the sens-
ing elements of which are fitted in the drain pipes. For
regulating the water flow through the aftercooier, a
cock (Vfa) 1s fitted in the drain pipe.

The cooling jacket of the compressor elements consisis
of two interconnected compartments, the lower parts of
which are connected externally by a pipe for draining
purposes. Other drain pomnts are also provided. A drain
cock shouid be fitted by the user in the lower part of
the maim cooling water inlet pipe for draining most of
the water from the cooling system. When the unit is
stopped and freezing temperatures are expected, the
cooling system must be drained completely.

from solid impurities,
ontent of caicium compounds or similar scale-
g substances should pre
g

r preferably not exceed 100-
120 mg calcwum oxide (CaO) per litre. The use of
"hard" water, that is water with a refatively hio}“ calcium
compounu, :hould be avoided as it will bring about se-

dimentation and the formation of scale in the whole
cooling system.

1.4 Lubricating system (Fig. 4)

Qi from the oif sump (OT). located in the bottom of
the step-up gear casing {GC), is pumped through the
lubricating system by a gear-type oil pump (OF) mounted
on the front of the step-up gear casing. The pump is
gear-driven from the compressor main drive shaft,

The oil is pumped through the water-cooled oil cooler
(Coj and from there it passes through the full-flow
(twin) oii filter (OF) before entering the LP and HP
compressor element oil pipes and ducts to lubricate the
front and rear rotor bearings, step-up and timing gears.
From the different compartments the oil then flows
hack to the oil sump.

A by-pass valve (BV1) in the oil pump housing opens
and aliows oil to by-pass back to the sump whenever
the maximum permissible pressure Is exceedec on the
delivery side of the pump. The step-up gear casing
is vented to the atmosphere through a breather.

A by-pass valve (BV2) in the header of the oii filter
(ZR3 and ZR4) or in each of the oil filter elements (ZRS
and ZR6), open(s) when the pressure drop over the
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filter 1s above normal due to clogging of the filter
element(s). The oil will then be pumped unfiltered to the
lubricating points. Regular filter maintenance is there-
fore imperative, as unfiltered oil may eventually lead
to bearing failure.

An oil pressure gauge (Gpo), as well as a low oll
pressure safety switch (525) and a loading solenoid
vaive (Y28) are incorperated in the system.

Apart from lubrication, the oil under pressure is also used
to open the air inlet throttle valve when the soienoid
valve is energized by the electric regulater (ER). A
restrictor washer (Rf) ig fitted in the oil return pipe of
the solenoid valve. Thus, when the valve is activated,
sufficient oil pressure will prevail in the system upstream
of the restrictor for operating the unioading mechanism.

1.5 Unlcading system {Fig. 5)

Basically the unloading system is an on-off system,
operated by an air pressure switch which senses the
pressure variations in the air discharge system.

The function of the system is to control the air output
of the compressor in relation to the air consumption of
the equipment connected to the air net and to maintain
the pressure in the air net within a selected range, i.e.
between the pre-set upper and lower iimits of the
working pressure.

The air delivery control is effected by closing the com-
pressor air inlet whereby air delivery is completely
stopped (09, air output). At the same time, the com-
pressor is unloaded by the opening of the air discharge
outiet to the air inlet upsiream of the throttle valve.
Comprassion is resumed to the full rated capacity
{100 % air output) at the end of the unloading period.

Unloading/loading

The pneumatic side of the air pressure switch (528)
s connected to the air discharge pipe, the electrical
side to the electric regulator.

If the air consumption is less than the full rated capacity
of the compressor, the pressure in the air net will
increase.

Cb. Bieed-off cooler UP. Unloader piston
DP3. Drain plug, pulsation UV HP unloading valve
damper Y28. Loading solenoid valve
ER. Electric regulator a. Filtered AIR IN
M. Air inlet throttle casing b. To LP compressor
PD. Pulsation damper element
£, Qil flow restrictor c. From HP air outlet
S24. Bleed-off pressure silencer

safety switch e. To balancing piston
5 S526. Air pressure switch of LP compressor
TV. Air inlet throttle valve element

UA. Unloader assembly

When the pressure in the air net has reached the pre-set
upper limit of the working (maximum) pressure, the air
pressure switch (528) will be operated by air at working
pressure , the electric contact of the switch opens with
the result that loading sotenoid valve (Y28) is de-ener-
gized through the electric regulator. This will cause the
unloader assembly (UA) to operate, i.e. the throttle
valve (TV) to close and the HP unloading valve (UV) to
open. The air delivery is now completely stopped, the
compressor runs unioaded (0 9% air output).

If the pressure in the air net decreases to the pre-set
jower limit of the working (loading) pressure, the con-
tact of the air pressure switch cicses so that the
solenoid vaive is energized again. Unicading is stopped,
the throttie valve opens, the HP unloading valve closes
and the air delivery resumed to the full rated capacity
of the compressor (1009, output).

The unicading and loading pressures are the opening
and closing operating pressures of the air pressure
switch.

The unloader assembly comprises a shuttle valve (8),
one side of which is actuated by oil pressure admitted
to chamber {11} from the compressor lubricating circuit.
The other side is actuated by spring pressure.

The loaded and unloaded operation cycle of the com-
pressor is as follows:

Loaded operation

The pressure in the air net is less than the pre-set
maximum pressure and the ¢ontact of air pressure
switch (826) is closed. Under this condition :

1. Loading solenoid valve (Y28) is energized ; oil under
pressure is present in chamber (11).

(3]

Starting plunger (1Q) and shuttle valve (8) have
moved against the spring force of piunger (8). Port
(9} is closed and port {7} apen.

3. Switching valve (3) admits air at intercooler pressure
{f) to the balancing piston of the LP compressor ele-
ment and to chamber (2) of unloader piston (UP) via
chamber (6). The atmospheric pressure inlet port of
the switching vaive is closed.

f. Connected to intercooler 4. Chamber, atmospheric
g. Air at working pressure pressure

h. Inlet from Jube ol circuit 5. Unloader plunger

i. Outlet to sump 6. Shuttie valve chamber,
1. Chamber, piston spring spring-loaded side

side

2. Chamber, piston
pressure side

. Diaphragm type
switching vaive

. Intercooler pressure port

. Shuttle valve

. Vacuum port

. Starting plunger

. Chamber, oil from
lubricating circuit

W
— OO0~

Fig. 5. Unloader assembly



4 Atmospheric pressure (g present In chamber (1) of
unioader pistorn (UP) The pressure difference beween
chambers (1) and (2) keeps throttle valve (TV) fully
open and HP unioading valve (UV) ciosed

The compressor delivers 1ts maximum rated output.

Unloaded operation

The pressure in the air net (g) has reached the pre-set
maximum pressure The contact of the air pressure
sSwitch opens

1 Solenoid valve (Y28) s de-energized and the ol
pressure conseguently released from chamber {(11)

F3

Plunger (10) and shuitle valve (8) are
spring force . intercooier pressure alr infet port
ciosed. Port (9) s open.

| by

moved
(7 1s

The intercooler pressure 1s released from chamber
(2) and replaced by atmospheric pressure This causes
spring-loaded unloader piston (UP) to close throttie
vaive (TV) and to open HP unloading valve (UV)
fully The compressed air present between the HP
compressor element and the unloading valve 1s blown
off through bleed-off cooler {Cb}. the check valve
upstream of the aftercooler closes and prevents biow-
back of compressed air from the net

w

4. As soon as the throttle valve has closed, a vacuum
prevails In unioader piston chambers (1) and (2}, and
in the ntercooler (f) as well. This causes switching
valve (3} to operate so that atmospheric pressure
instead of airr at intercooler pressure 1s admitied to
the balancing piston of the LP compressor siement(e).

This condition will prevail until the pressure in the air

net has decreased to the pre-set loading pressure of

the air pressure switch.

The compressor can at all times be manually unfoaded
! ans of a toggle switch fitted on the contro! panel :
it is also preciuded from automatic toading after starting-

o)

up through the same switch.

1.6 Electrical system and safety devices

Arrangement £ compressor units are completely equip-
ped and wired, and reguire only connection to the mains
supply line. The electrical system comprizes the follow-
ing main components :

Electric motor with terminal box
Motor starting equipment

c. Transformer for contro! voltage
Electric regulator

e. Safety devices

oo

=

Motor starting equipment

The starting equipment and basic electrical service
diagram of the motor are not dealt with in this book,
as they depend on the type of motor installed. The basic
electrical service diagram 1s, however, supplied with the
machine.

10

1
S22
S04
» ') Oy
Y28 S26
S25
S22, HP arr inlet tempera- S26. Air pressure switch

ture safety switcn Y28. Loading soienoid

S24. Bleed-off pressure vaive
safety switch 1 Temperature setting
S25 Ol pressure safety knob

switch

5

Fig. 6. Compressor panel of ZR3. -4, -5 units

Electric regulator and safety devices

The electnic regulator and safety devices are housed
in a cubicle consisting of two cabinets, named regulator

and compressor cabinets. The regulator cabinet also
nouses the voltage transformer and motor starting equip-
ment.

Compressor cabinet

Safety devices in the form of pressure and thermal
switches are connected to various points of the com-
pressor They serve to automatically stop the electric
motor and thus prevent damage resulting from a dan-
gerous operating condition. All the switches are mounted
and grouped together with the air pressure switch and
loading solenoid valve on a panel inside the compressor
cabinet, the door of which also carries the instrument
panel.

The switches are connected to the electric circuit of
the regulator via a terminal strip. The controi pane! of
the regulator has individuai fault indicator lamps. If an
abnormal or dangerous operating condition arises during
running, the operative switch will break the circuit to the
reguiator, thus causing the motor to stop and the fault
indicator lamp of the switch concerned to light up. The
lighting of the lamp assists in tracing the cause of the
trouble.

1
S,

All the switches with their characteristics are listed in
the table.




Safety switches in compressor cabinet

Contact Setting value
Ref. Designation Connected to Tripping cause Unit at rest Unit running
Breaks at Makes at
Open Closed Open Closed
825 | Qil pressure Outiet piping of oil | Oil pressure 00 ® ® 14 bar(e)
filter iow 20 psig
S22 | HP air inlet | Intercocier air out- | Intercooler alr ® ® 80°C
oo =
temperature let manifoid outlet  tempera- 140°F
ture too high
524 | Bieed-off Puisation damper, | Bleed-off pres- ® ® 0.3 bar(e)
pressure which is 1n turn | sure too thigh 4.3 psig
connected to bieed- | when compressor
off  piping down- | s unicaded
stream of HP un-
loading valve
$23 | Qil tempera- | Oil  cocler outlet] Oil temperature ® e 80“9
ture (on ZR6 | piping too high 176°F
units oniy)

Attention : The switches are adjusted at the factory. Do not sel the temperature switches tc open their contact at a higher

temperature. If the unit has shut down through the
remedied before a new starting attempt 18 made.

Regulator cabinet

Basically the compressor controi equipment, which is
housed in this cabinet, is an on-off regulator with bullt-in
delay circuits for timing the reauired interval before the
compressor is loaded when started up (ioading delay),
and before the electric motor is siopped after the com-
pressor has been unioaded (idiing delay).

The regulator adapts the operation of the compressor,
i.e. joading, unicading, stopping and restarting according
to the variations in the compressed air demand, and
serves to protect the compressor and motor from over-
loads. When the current is switched off at the end of the
working shift or after a power failure, it also takes care
of automatically unioading the compressor.

The regulator consists of a relay panel, and a contro
and indicator panei attached to the door of the cabinet.
The wires between the panels are grouped in a plastic
sheath.

Relay panel (Fig. 7)

The pane! comprises two time relays, 13 relays, two
voltage transformers, four fuses and a terminal strip.

The function of the time relay for delayed loading (K8) is
to temporarily break the circuit to the ioading solenoid
valve (Y28 - Fig. 6) and to override the oil pressure
safety switch during automatic starting. The relay should
make the circuit to the solenoid valve approx. 20 sec-
onds after the RESET/START button on the control
panel has been pressed. By this time the motor should
have reached its normal operating speed and the oll
pressure switch should have closed. This switch is
normally open when the motor is stopped and the ol
‘pressure zero , it closes when the oil pressure is normal.
A toggle switch (S3 - Fig. 11) for manually breaking the
wreuit to the solenoid is provided.

ction of a safely switch, the fault should first be taced and

Row?2
Row1
K21
F3‘4 K?_u*
Fi
F2
T2 — F21"
Kp2*
X2
X3

Row 1 (from the top downwards):

T1 - K30 - K3t - K32 - K33 - X4

Row 2 (from the top downwards):
Ki - K2 - K3 - K4 - Kb - KB - K7 - K8 - K11 - K24* - K8 -
Kig - X1

See legend of Fig. 8 for denomination of components.

* Components of starting equipment

F21 Thermal overload reiay

K21 Line contactor

K22. Star contactor

K23 Delta contactor

K24. Time relay, star/deite switching-over

Fig. 7 Regulator cabinet with motor starting equipment, 284 £
compressor (typical examplie)
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The tume refay for delayed motor stopping (K10} hmits
the frequency of motor starts during operation by de-
termining the period during which the compressor runs
un\@adeﬁ without interruption It 1s normally factory-set
for a compressor idling period of approx. 20 minutes The
semng may be changed. as required, but s imited by the
maximum permissible number of motor starts per hour
(consult motor data)

Control and indicator panel (Fig. 11)
The pane! comprises the following switches, lamps and

indrcators

Marking Description and function
RUNNING TIME Hourmeter indicating total running time
Py of compressor motor
UNLOAD/NORMAL Toggie switch far manually unloading
(83) the "compressor  *

LOADING TIME Hourmeter indicating: total* loaded run-

{P2) ning time of Compresso' unit.
RESET/START Push button to sta.t compressor and:o

(St) reset operative regutafor™shut-down
lay and simultaneousty start umt ag
after a fault has ocgurred .

STOP (82} Push button to stop compressor iy

VOLTAGE ON
(white) {H1)

age has been switched on and supplied
to starting @&d control ‘gquipment.

g e

AUTOMATIC

OPERATION fator 15 ready for starting the motor

(green) (H2) Remains ahight after starting and during
normal operation Will go out if a safety
device irips due to an abnormal opera-
ting condion:

Ol PRESSURE Fault indicator famp hghm up wieén oi
(red) (H3) pressure safaty ch reacts to too 1o
a pressure. regulator stopg  the
motor .

AR TEMPerature
(red} (H4) awr inlet temperature safety switch
acts due’ to temperature of amr leavi
sintercooler being“too high. The rdgif
tor stops the motor '

re -
5%

[*&""md:ca:c r tamp: fghts Tup® ~Wh“1‘
(rec) (H5) overload relay trips, which banoﬁf%
wswhen the motor_current exceeds permis-

sible maximum?® The regulator stops the

motor
BLEED-OFF Fault indicator lamp: hghts up wheh
PRESSURE {red) bleed-off pressure safety switch: rea dts
(H33) fifo too high a pressure at the movqenf
the compressor is unicaded. The regu-
lator stops the motor e B
On ZR6 unit only Fault indicator lamp . hights up whenq.oil

CIL TEMPerature
(red) (H32)

temperature safety switch reacts to too
high an oil temperature. The requiatwr
stops the motor

. j
On ZR3, -4, -5 units: Lamp 15 connected to regu.ator Can be

biank used for additional safety device *W1i

{H31) (red). blank Extra faull indicator Jamp for . dditip‘hal
safety device. Lamp 1s conhected i«
regulator * i ‘{

+

in the standard version, the input terminais provided fr the
addiional controls are bridged ; thus, the spare fault indi-
cator famps always I\gh* up when the voitage is switched
on (lamp test), althaugh they are not actuaily involved in the
operation af Lh@ unit,

H .
indicator lamp for signalimg that volt»fg

Indicator lamp for signaliing that regu-

B Make sure th

Fault indicator lamp hghts up when HE

. 7. Check the electrical connections, which should be in

No lamps are installed behind the three windows (X
Fig. 11}, they are available for eventual extra controls,
provided that adaptation is made

1.6.1 Operation and trouble shoaoting

A separate ASB [Service Bulleun) dealing with the

operation and trouble shooting of the elecine regulator

s available on request.

2. Operating instructions

2.1 Preparation for initial start-up

1 On ar Arr E unit, ascertain that the wooden wedges
are removed from between the motor and com-
es

4

o

pressor coupiing flang

e}

2 Make sure that all the bags with silicage! placed in the
molsture trap of the intercooier have been removed.
The bags are accessible wtef' removal of the adhesive
tape closing off the manifold fiange bottom orifice,
;{'ji»ln*stals’“the motsture trap fiange and connect the pipe
wof ti; drain recewver to the flange after removal of :
the silicage! bags.

3..Q0n an Arr 1 unit supphed ex;factory with a motor

i'chedk the motor ahgnment, as it may have been
w3

disturbed durmg transportation or nstallation.
'(i L

4" Check the drain niping. The lines should pitch shghtly

downwards. away from the compressor The open
“ends must never dip into the water of the sewer.

&

the water supply is connected and
open to give proper tiow.

Fill the compressor sump to the MAX. mark on the
dipstick with o1l as specified in section 3.4 Lubri-
cation”. Do not overfiil, !

accordance with local codes. The electrical source
must have the same voitage and frequency as in-
icated on the motor data plate. Have the electrical
connections to the power source made by a qualified
electrician.

Q.

The installation must be earthed and protecied against

- short circuits by cartridge fuses of the inert type in

<" all three phases. A circuit breaker should be instalied
in the immediate vicinity of the unit.

+ Check for correct direction of rotation as indicated
..by the arrow on the motor housing. On Arr. E units,
the coupling can be observed through the access open-
ings in the motor to compressor adapter housing.
Stop the compressor immediately after the slightest
indication of rotation. If the rotation direction is
wrong, reverse two of the input line connections.

8. Check that the r‘omect*@n at the primary sida of the
transformer for contro vomage corresponds (o the
supply voltage. Connect the voltage selecting wire(s)
to the correct terminals.




AF Ay intake filter and efements
AS Air ntake siencer
‘ ASh Air outler sitencer HP compressor

efement
BR Breather step-up gear casing
BV1 By-pass vaive ol pump
Ca Aftercoole:
AF Cb Bileed-off cooler
Co Ol cooler
CV Check valve
DP1 Drain piug 01! cooler o1t side
DP2 Drain plug 1.P eiement coocling
i and bieed-off cooier
ASh DS O eve! dipsuck (on ZR5 -6 also
+ oll fillet pipe)
Expansion compensator

O
S
m
O

En HP compresso element
Ei LP compressor elament
M Air nlet throttie casing

Ou pump
Thermomaeater compressor cooling
watar Circuil
2 Twi Thermometel Intercooier cooling
water circult
UA Unlpader cylinder head assembly
Vfa Reguianng cock aftercooler cooling
[ water flow
Via Vic Reguiating cock compressor
v cooling water fow
Vfi Regulating cock intercooler cooling
watel fiow
VP1 Vent piug. ot

m
0
-1

s O
Sle]

o

cooler oil side

ZR4 compressor

1 Air intake aperture

2 Aurr pressure feed pipe HP
hatancing piston

3 Sensing element, compressor main
cooling water outlet
temperature gauge

4 Ol return hose. compressor
eiement 1o sump

i 5 Data plate

| 6 Air pressure feed ppe LP
batancing prston

! 7 Interconnecting pipe, LP etement

coohng jackel compartmes
: 8 Sensing element. o temperatdre
i safety switeh

ZR6 compressor

L
&
©

Non-drive end view of compressors




4

9 Remove the bndge between terminais 15 and 16 on it to clean dirt from your ciothes. When using 1t for

reguiator strip X1, if it 15 desired that the electric cleaning down equipment dc so with extreme caution
motor will not be e¢ut out automaticaily approx. 20 and use the required protection,

minutes after the compressor has been unicaded. , . 5 i
Do not use compressed air for breathing. uniess it

's known to be properly purified for such use.

he compressor in surroundings where
f

t
there 1s a sk of taking in flammabie or toxic fumes.

t

& 3. Do not operate the c¢ompressor at pressures in
) excess of 1ts rating as indicated on the Principal Data
1 sheet,

i

4 The doors shali be shut during operation. People stay-
Ing 1n compressor rooms where the sound pressure
level exceeds 90 dB{A) shall use ear proteciors.

2.2 Operating precautions

Distribution pipework and eventual aiwr hoses must

be of correct size and suitable for the working 5 In case of remote control, provide the compressor

pressure Do not use frayed, damaged or deteriorated with an obvious warning reading e.g. ‘

hoses Use oniy the correct type and size of hose end

f’\ttmgg and connections. DANGER : THIS COMPRESSOR 1S REMOTELY

CONTROLLED AND MAY START

When blowing through a hose, ensure that the open UNEXPECTEDLY

end 1s held securely A free end will whip and cause

Injury and the remote control panel with a switably worded
notice for the operator to first make sure that the

Do not piay with compressed air Never apply 1l to compressor is clear for operation before starting, 1e.

your skin or direct it at another person Never use that no one s checking or working on the unit

| f
i i
~ H R I H .
Dma Dasa Dai Dmi 2 Dmi Dai Daa Dma
ZR3, -4 ZR5. -6
Daa Automatic drain outlet DRa Drain recewver aftercooier” 2 On ZR3 -4, cooling water
aftercooier DR Dram recewer ntercooler® outlet pipe
Dai Automatic drain outlet. T On ZR3. -4 cooling water On ZR5 6. cocling water
intercoaier intet pioe infet pipe
Dma Drain vaive. afrercooier drain On ZB5 B cooling water 3 Compressed avr outler pipe

recewver outlet pipe
Dmi Drain valve. intercocfer dramn
recelver
* Accessshle after removal of cover piate

Fig 10 Condensate drains




2.3 Each time before starting

4.

&3]

(@)}

4
I

a.

Check the ol level Top up, if necessary, to the MAX,
mark on the dipstick (DS - Fig 9} with the correct
type of lubricating oil.

Check that the condensate dramn valves (Dmi and
Dma - Fig 10} of the intercooler and aftercoaler drain
ecevers are closed.

Check that the cooling water draimn cock {customer's
installation) in the main iniet fine is closed.

Check that toggle switch (83 - Fig 11) 1s placed mn
the UNLOADed position.
Open the main cooling water nlet valve.

Open the water flow regulating cocks (Vfc and Via -
Fig 9 of the compressor and aftercooler circuits. On
ZR6, aiso open the cock (Vfi - Fig. 9) of the
cooler and bieed-off cooler circuit

nter-

This step can be dispensed with if after previous
operation of the unit, the above-mentioned cocks have
not been closed after stopping.

2.4 Starting (Fig. 11)

Switch on the voltage at the main circuit breaker
and check that the VOLTAGE ON lamp H? lights
up  All red fault indicator tamps H3, H4, HE5 H31,
H32 and H33 also hght up (lamp test), except AUTO-
MATic OPERATION lamp HZ.

Press RESET/START button 31 After startung check

AUTOMATIC

H2 1s abght.

b. that all the red lamps H3, H4, H5. H31, H32 and
H33 are out

c. that hourmeter RUNNING TIME P1 s counting
the total motor runming time.

d. the lubricating oil pressure (Gpo - Fig. 12).

the intercooler

[4v]

pressure (Gpi - Fig. 12).

instructions regarding the number of starts

the
number of normal

With regard to the temperature rise In rotor

windings of the motor, the starts
should be limited to maximum four starts per hou
An interval of 15 minutes between each start should
be observed.

In order to limit the frequency of motor starts during
the automatic operation cycle of the unit, the time
refay for delayed motor stopping (K10 - Fig. 7) should
never be set for a compressor idling period shorter
than 15 minutes. A setiting of a shorter period is
only permissibie n connection with an operational
test. Do not adjust the setting when the voltage is
switched on.

If the motor is prevented from starting by any me-
chanical cause, only one extra start in the course of
tracing the cause of the trouble can be made in one
|

hour

52

P1 53 P2 S1

» % e T AN IR, A‘ s - = - ‘
L | I I
X H3 H4 H5 H33H32 Hat

H1 VOLTAGE ON
indicator lamp

Ho AUTOMATic OPER-
ATION ndicator famp P1

H3 OIL PRESSURE fault
indicator lamp

H HP AIR INLE

TEMPERATURE fault
indicator lamp

H5 MOTOR OVERLOAD
fault indicator famp

H33 BLEED-OFF
PRESSURE fault
indicator lamp
Hourmeter, motor
RUNNING TIME
Hourmeter, compressor
LOADING TIME
RESET/START push
button

STOF push button
UNLOADed/NORMAL

<
e

93]

ww
[ R ]

H31 Spare fault lamp comnressor operation
H32. Spare fauli famp, on toggie switch
ZR6: OIL TEMP- X Dummy windows
erature fault indicator
lamp
Fig 11 Controt and indicater panel

2.5 Compression starting

n

w

Open the compressed air

toggle switch S3 to NORMAL to open th
air inlet throttle valve and load the compressor Chec
that hourmetsr LOADING TIME P2 records the total

compressor loading time.

Maove

oy}

As soon as the pre-set working pressure is reached
and registers on gauge (Gph - Fig. 12}, the air pres-
sure swit will unioad the compressor. Hourmeter
LOADING TIME PZ then stops counting.

With the compressor running
cooling water flow through
circuit.

loaded,
the main

regulate the
compressor

This is only necessary when:
a. the unit 1s started-up for the first time.

b. the water flow regulating cock(s) shouild have been
ciosed after stopping.

c. the setting of the cock{s) should have been acci-
dentally disturbed or if slight resetting is required.

For optimum operation, Le. for efficient cooling in the
intercooler and to avoid excessive cooling in the
bleed-off cooler{s), the cooling water outiet temper-
ature or the difference between the inlet and outlet
water temperatures should be as shown in section
"3.3.2 Readings on gauges”

Cn ZR3, -4, -5 units, the water outiet temperature is
controlled by cock (Vfc - Fig. 9), ZR6 units have




two cocks {Vfc and Vi - Fig. 9) instalied in the main
circuit. The cooling water outiet temperature is indi-
cated on gauge (Gtc - Fig. 12), and on ZR6 units also
on thermometers (Twe and Twi - Fig. 9). Turning the
hand wheel of the cock(s) clockwise will increase the

water outlet temperature

On ZR6 umits, adjust the two cocks until the same
temperatures regtster on the gauge and the two ther-
mometers

4 Under load condition, adjust the cooling water flow
through the aftercooler by means of cock (Vfa - Fig
9} to obtain the most suitable water and compressed
alr outiet temperatures (Gta and Gth - Fig. 12).

2.6 During operation

Consult section 3.5 Preventive Maintenance Schedule”,
under "Daily”

2.7 Stopping

1 Move toggle swiich 383 to UNLOADed.

2. Press STOP button 82, at which AUTOMATIC
OPERATION lamp H2 goes out and the compressor
stops.

The VOLTAGE ON lamp H1, as well as the fault
indicator famps H3, H4, H5, H31, H32 and H33 will
remain alight as fong as the voltage has not been

|
switched off at the mam circuit breaker

Close the main cooling water inlet valve, and the
compressed air outlet valve.

4 Open the drain valves of the intercooler and after-
cooler drain recewvers. Cicse the valve of the laiter
after the condensate has been drained.

5 When freezing temperatures are expected. dramn the
cooling system completely by opening the main drain
cock (customer's installation) and by remowving the
dramn plugs from the intercooler and LP compressor
element water nlet pipe, the vent plug on top of the
intercooler Inlet flange and the two copper pipes that
interconnect the cooling jacket compartments of the
LP and HP compressor siements.

3. Maintenance

3.1 Electric motor

Refer to the motor manufacturer’s instruction leafiet and
data plate for full particulars of motor maintenance.

The absolute necessity of using the correct type and
guantity of grease for lubricating the bearings, and the
greasing and motor air path cleaning intervals are
specially stressed. If operating in a rather hazardous en-
vironment, clean the air path at shorter intervals.

3.2 Safety precautions

Maintenance and repair work shall only be carried out
by adequately trained personnel.

In addition to the many normal common sense safety
rules, which should be observed with this type of
machinery, the following additional safety precautions
are specially stressed.

1 Use only the correct tools for maintenance and repair
WOrks.

]

. Al maintenance work, other than routine attention,
shall only be undertaken when the compressor is
stopped. Ensure that the unit cannot be started in-
advertently. e.g. by taking out the main fuses and
placing a warning tag on the fuse holders and control
panel.

(93]

Before removing any pressurized component, effec-
tively 1solate the unit from all sources of pressure
and refieve the entire system from pressure. Do not
rely on check valves to isolate pressure sysiems.

4 Do not use flammable solvents or carbon tetra-
chioride for cleaning parts. Take safety precautions
against toxic vapours of cleaning liquids such as
chiorinated hydrocarbon.

5. Observe scrupuious cleanliness during maintenance
and when performing repairs. Keep dirt away by cov-
ering the parts and exposed openings with a clean
cloth, paper or tape.

I3

Co not weid or in any way modify any pressure
vesse!. Do not weld or perform any other operation
involving heat near the oil system.

7. Make sure that no tools, loose parts or rags are left
in or on the compressor or its drive parts.

8. Before ciearing the unit for use after maintenance
or overhaul, check that operating pressures and tem-
peratures are correct and that the contral and shut-
down devices work correctly.

' responsibility for any damage or injury resulting from

neglecting these precautions, or by non-observance of
ordinary caution and due care required in handling,
operating, maintenance or repair, even if not expressiy
mentioned in this book, will be disciaimed by Atlas
Copco.



3.3 Preventive maintenance schedule for the
compressor

L The schedule contains a summary of the maintenance
; instructions. Turn up the section dealing with the com-

: ponent or part concerned and read it through carefully
. before taking any maintenance measures.

Whichever
INTERVAL Operation Notee Section
comes first
Check unloading and loading pressures Gph ..o
Check intercooter pressure GPIi ..o
Check ol Pressure GO oot e e e See
H R . table
] Check aftercooler water outiet temperature Gia ... > af
0
DAILY Check compressor water outiet temperature GICc ..., Fig. 12
or every _ ‘ -
8 running Check compressed alr outlet temperature Gth ...
hours Check air intake filter service indicator Gv ...
Check oil level befare starting ... M1 331
Drain condensate from intercooler and aftercooler drain receivers after stopping 2.7
Check that condensate is discharged from intercooier and aftercooler drain receivers
during JOaAING Lo M2 3.3
Drain condensate from puisation damper of bieed-off pressure safety switch ... M3 3.31
WEEKLY Clean doWn UNIL o e e
or every Drain condensate fram air receiver, if instalied ...
50 hours L
Check for water or oil leaks. Inspect all air pipes and tubes. Tighten leaking con-
nections : replace damaged gaskets or tubes ... M4 3.3
Every 6 Remove air intake filter elemeni{s); clean by air jet and INSPeCt ....cooviiviiiiinens 4.2.2
MONTHS Clean breather of sfep-up gear CasiNg ....o.ooiviiiiiiiiii e M3 3.3.1
Have iubricating oil analysed. If not analysed, change oil and oil filter element(s) M6 3.3.1
3.4
Dismantie and clean fioat valves of drain reCeivVers .........coooiiiiiiiiiiiiiiniii e,
Repiace air intake fiiter element(s) ..o 4.2
Replace rolling diaphragm of unloader piston ... M9 4.4
Dismantie and inspect parts of unloader cylinder head assembly ........................ Mg
Remave and inspect rubber diaphragm of compressor efement balancing pistons Mg
Remove and inspect check valve ... M9
Once a year . .
Test safely VaIVES L MG . 4.4
Test safety swWilohas .o Mg 4.4
Check cooling efficiency of intercooier and aftercooler Pressure test all the coolers| M7/M9
Measure pressure ratio of compressor elements ... M8/Mg
Have operation of electrical interlockings, motor breakers, etc. tested
BIBCITICIAM i et e
On Arr 1, check MOotor @liGRMENE ....ooiii i Ma
On Arr E, inspect rubber bushies of couphing ..., M8
18




3.3.1 Notes on maintenance schedule

M1 Always maintain the levei near the upper mark and
never allow 1t to drop to the lower mark on the
dipstick

On ZR3. -4 units, the breather assembly must be
removed from the oii filler pipe when iubricating
oil 1s to be added, and each time the oil 13 changed.
Never add oil through the breather.

M2, Take immedate remedial action if the automatic
dram of the intercooier does not discharge conden-
. sate, as this may cause damage to the HP com-
pressor slement. If the unit cannoct be stopped,
siightly open the manual drain of the intercooler
drain receiver to prevent the condensate from en-
tering the HP element.

M3. A drain piug 1s provided on the damper The most
practical Iinterval between draining operations may E
¢ . “ - fen 4
be determined by experience, as the amount of Gv Gtec Gta Gth
condensate mainly depends on the operating con-
ditions. Fig. 12. instrument panel gauges
3.3.2 Readings on gauges
Ref. Marking Indicates Reading
Gph DISCHARGE PRESSURE Compressed alr (net) pressure im- Modulates during loading, depend-
mediately downstream of aftercool- ing on air consumption. After un-
er loading between max. and min,
pre-set values
Gpi INTERCOOLER PRESSURE Pressure prevailing between LP and a. During unloading: vacuum be-
HP compressor elements tween — 0.80 and — 063 bar
(— 11.5/— 9.5 psi) corresponding
to 0.2/0.35 bar(a) (3/5 psia)

[ b. During loading : between 2-2.7
bar(e)* (29-39 psig) at normal
working pressure

Gpo Ol PRESSURE Average 2.3 bar{e) (33 psig). Should

rot be allowed to drop below 1.4

bar{e) (20 psig)
Gta WATER TEMPerature, aftercooler Aftercocier cooling water outlet 15-30°C (27-54°F) ** above that of
: temperature incoming cooling water, during load-
ing
& — - .. . — )
Gtc WATER TEMPerature COMPressor Compressor cooling water outlet 15-30°C {27-54°F) ** above that of
temperature incoming coeling water, during load-
ing
Gth AlIR TEMPerature QUTLET Compressed air temperature imme- Normally 10-15°C  (18-27°F) above
& diately after aftercooler cooling water inlet temperature

Gv

FILTER INDICATOR

Vacuum prevailing between air filter
and LP compressor element for the

purpose of determining when filter field during ‘oading, service cart-
cartridge(s] is (are) clogging ridge(s). Never clean cartridges
more than 5 times

When pointer reads 45 mbar (18"
w.c.) or coemes up tc red line or

C . " When judging the condition of the machine by the intercooier pressure, remember that it mainly varies in direct proportion
; with the barometric pressure and to a lesser extent with the working pressure, ambient temperature and cooling water inlet
temperature,

*x

Never set the cooling water flow regulating cocks for a water cutlet temperature exceeding 50°C (122°F) without authori-
zation of ar Atias Copco service representative.

19
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M4. Especially check the LP and HP balancing piston
pipes. Repair even the slightest leak. Replace dam-
aged or pinched pipes. An inoperative balancing
piston means overloading of the male rotor thrust
bearings, which may cause serious damage.

M5. Remove the breather, dismantie and wash the two
stee! mesh pads in diesel fuel oil or some similar
cleaning soivent. Wash the sinter bronze filter disk
in trichlorethylene. Dry the parts with compressed
air, reassembie and reinstall the breather.

M6E. Have sample of oil analysed in specialized iabora-
tory to determine if it 1s oxidized or deteriorated
beyond the rejection limits. Based upon the oil
sample analysis the optimum oif change interval can
be established.

If the oil is not analysed, it should be changed
yearly.

Change the oil as follows: drain the compressor
sump and oil cooler A drain cock is provided on
the sump and a drain plug on the cooler. Ciose
the cock and reinstall the plug after draining. Re-
place the oil filter element(s).

Refill the sump to the upper mark on the dipstick
with fresh oil of the correct type. Remove the vent
plug on top of the oil coocler and fill it with the
same type and brand of oil. Reinstall the plug.

Start the unit and run it for a few minutes: check
the oil fevel again. Top up, if necessary.

M7. The difference in temperature between the incoming
water and the ouigoing air of the intercooler and
aftercooier shouid never exceed 25°C (45°F) during
joading. Use a sensitive thermometer of the sur-
face contact type (electric) to measure the temper-
atures at the various points. Have the entire cooling
system cleaned if the cooling efficiency is insuffi-
cient.

M8. Special gauges are to be used and a record of
the measured values should be kept over the years
of operation of the unit. Based on this record the
condition of the compressor elements can be
judged.

MQ. These operations should preferably be carried out
by an Atlas Copco service representative.

3.4 Lubrication

The use of a high quality TURBINE OIL containing rust
and oxidation inhibitors, and having good water separa-
tion properties is recommended. The viscosity grade
should be 1ISO VG 68, in conformity with the specifica-
tions of 150 3448 (Internationai Qrganization for Stand-
ardization). In order to cover a wide temperature range
the viscosity index -should be minimum 95.

The following grades of the most commonly available
brands of TURBINE OILS have beer found suitable.
Equivalent grades of other reputable makes can of
course also be used. Once a brand has been adopted,
keep to it. Never mix different brands or grades of cil.

20

Make Grade Make Grade

Esso Teresso 68 Aral Kosmeo! TL 68

BF Energol THB 68 Castrol | Perfecto T 68
Gulf Harmony 68 Chevroni OC Turbine oil 88
Shell Turbo oil T 68 Elf Turbelf 68

Total Preslia 68 Fina Bakola 68

Mabii DTE heavy medium Texaco | Regal oii R&Q 32

Hydraulic oils with a viscosity grade conform to 1SO VG
68 may also be used. If in any doubt, consult Atlas
Copco.

The rejection limits are as follows :

- Water contents : max. 0.1 9

-

- Total acidity number : max. 1 TAN

-
|

- Non-soluble contents : max. 0.08 9%,

3.5 Storage

n ASB (Service Bulletin) dealing with storage before
instaliation, es well as with storage after operation is
available on request

4. Adjustments and servicing procedures

4.1 Setting of the air pressure switch

The adjustment of the unicading of the compressor
is effected by means of the air pressure switch (826 -
Fig. 18} instalied in the compressor cabinet.

The pressure switch controls :

a. The maximum operating pressure(e) in the range of
1.1-8.5 bar (16-123 psi) on Arr. E and M versions, and
1.1-10.5 bar (16-152 psi) on Arr. 1 units.

b. The pressure difference between the pre-set maxi-
mum pressure and that at which compression is
resumed (loading pressure).

Before any adjustment is made, always ascertain that the
pressure switch breaks the circuit to the loading sole-
noid valve (Y28 - Fig. 13) when the pressure in the
compressed air discharge ‘system has reached the pre-
set maximum pressure, and that the control oit from
the unioader assembiy is drained as otherwise the
compressor will not unioad (see Fig. 5). Also ascertain:
that the loading solenoid valve is energized at decreas-*
ing pressure in the air discharge system and that control
oil is admitted to the unloader assembly.




524
Y28
525
S24. Bleed-off pressure 1 Change-over
switch switch
525, Qil pressure safety 2. Adjusting screw,
switch working pressure
526. Air pressure 3. Adjusting screw,
switch pressure differential
Y28. Loading solenoid 4. Beliows housing
valve 5. Pipe to compressor

air discharge pipe

Fig. 13. Detail of air pressure switch

" Setting of the maximum pressure

The maximum operating or unloading pressure I1s con-
trolled by adjusting screw (2 - Fig. 13}

If unloading of the compressor occurs at too low a
pressure gradually wrn the adjusting screw clockwise.

If unloading occurs at too high a pressure: gradually
turn the adjusting screw anti-clockwise.

Setting of the pressure difference

The pressure difference is controlled by adjusting screw
Ie = 4
\3 - rig. -3},

To reduce the pressure difference turn the adjusting
screw clockwise and to increase the pressure difference
turn the adjusting screw anti-clockwise.

The adjustment range is between 0.14-1.27 bar (2-18 psi).

4.2 Air intake filter

The air intake compartment of the compressor houses
one or more filter elements of the cartridge dry re-
placeable paper type

All mdrawn air passes through the filter element(s) for
removing dust and other solid foreign matter before
pntering the LP compressor element. Maximum pro-
tection against wear due to the ingression of dust is
possible only if the cartridge(s) 1s (are) serviced and
renewed at regular intervals,

4.2.1 Recommendations

1 Scheduled service based on a set number of operat-
ing hours is not required. The cartridge(s) must be
serviced as soon as the pointer of the service in-
dicator {(Gv - Fig. 12) reaches the red line or field,
i.e. corresponds to 45 mbar (187 w.c.) during the
loading periods of the compressor.

When the cartridge(s) is (are} new, the pressure
drop is between 3-7 mbar, depending on the com-
pressor type. This is hardly noticeable on the gauge.
However, after some time of operation, the gauge
shouid clearly show the degree of clogging during
ioading. If, after some time of cperation, the pointer
still does not show at all or drops back to an im-
probably low value, this points to a leak in the air
inlet system.

2. Inspect the cartridge(s) after six months of operation.

3. The cartridge(s) may be cleaned not more than five
times. Never use a cartridge for longer than one
year.

4. In dusty operating conditions where it will be neces-
sary to service or replace the cartridge(s) too fre-
quently, an appropriate pre-filter of the dry type
shouid be instalied.

5. For minimum compressor down-time, replace the dirty
cartridge(s) by (&) new or cleaned one(s). Always
have new cartridges at hand.

8. Discard the cariridge(s) when damaged or torn.

4.2.2 Servicing

1 Stop the compressor and remove the filter housing
cover

2. Using a damp cioth. clean out any accumulated dust
and foreign material from the fiter chamber Ciean
the cover

%4145

Fig 14 Removing dust from Fig 15 Inspecting the cart
the carwridge by ar ridge
Jet



3. Remove the cartridge(s). Clean and inspect the cart-
ridge sealing surface(s) of the filter chamber Take
care that no dirt drops inside the suction silencer

4 Install the new or cleaned cartridge(s) 1rto place and
reassemble.

4.2.3 Cleaning the cartridge(s)

-

Carefully knock the end faces of the cartridges alter-
nately on a fiat surface, e.g. the palm of a hand or a car
tyre. Do not strike the side or bottom on a hard surface
This will remove much of the heavy dry contaminant.
Then blow dry air up and down the pleats on the inside
of the carindges (Fig. 14), subsequently biow up and
down the length of the pleats on both sides of the
cartridges. The alr pressure(e) may not exceed 5 bar
(73 psi} and a reasonable distance must be maintainec
between the hose nozzie and the pleats.

If the contaminant is of a sooty nature, wash the cart-
ridges 1n lukewarm water in which a good non-foaming
household detergent is dissolved. A recommended de-
tergent ie MANN 083,

Rinse thoroughly with a gentle soft water stream until
the drain water is clear. Air-dry the cartridges after
washing. Do not heat to hasten drying. Never install wet
cartridges.

Inspect each cartridge for damage by placing a bright
light inside it (Fig. 15). Thin spots, pin holgs or the
slightest rupture of the paper will render the cartridges
unfit for further use. New cartridges must aiso be in-
spected for tears or punciures before they are installed.

4.3 Oil filker

On ZR3 and ZR4 units, the oil filter assembly comprises
an element bolted to an adapter head (Fig. 16). ZR5 and
ZR6 units are equipped with twin oif filters of the throw-
away type screwed on to a common adapter head.
The iatter type of filters have an incorporated by-pass
valve.

The oii filter element{s) shouid be mp[ ced each fime
the compressor lubricating oil is changed

Servicing of the oil filter on ZR3 and ZR4 units

1. Place a drain pan under the filter, unscrew through-
boit (11}, remove bowi (9) and withdraw filter element
(3). Digcard the element.

Ie

2. Remove circlips (4) from boit (11) and withdraw guide
(5). gasket {6), washer {7) and spring (8). The through-
bolt together with its gasket {10) can now be removed.

3. Rinse the bowl and all other filter parts in a suitable
cieaning solvent and biow dry by air jet. Clean the
filter adanter and bowl mounting recess, and inspect
the gaskets. Renew the gaskets if they are hardened
or damaged.

4. Place
in th

asket {10) on bolt (11) and insert the latter
bowl

T

O
T

a9

1 Adapter head
with by-pass
valve

2 Gasket,

adapter head

Element

Circlip

Guide

Gasket,

element

Washer

Spring

Bowl

Gasket bolt

Through-bolt

D G AW

B e=coes Bt

apring {8) on the through-bolt, then washer

7)., gasket (B), guide (B) and secure by fitting cir-
chps (4).

o

—~
s
3]
@

)

Place the new element in the filter bowl. Fit the
retained or new gasket (2) on the adapter head.

7 Position the filter bowl on the adapter recess and
tighten the through-hoit finger-tight. Rotate the bowl
slightly, right and left, to be sure it is properly
seated and draw up the through-bolt tight.

Replacement of the oil filter elements on ZR5 and ZR6
units

1 Place a drain pan under the elements. Using the
handie of a spanner, bar or screwdriver in the slot at
the bottom of the elements, loosen the latter and
screw them off by hand.

2. Clean the element seats on the adapter head.

3. Lightly oil the rubber gasket of the new elements
and screw them into place until the gaskets contac
their seats. Then tighten one half turn only.

4. Check the tightness of the fiiter element gaskets a
few minutes after the unit has been started.
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1 UA 2 Ri on permanently sealed ball bearings and the ram or
unioader piston on dry low-fricton type bushes. These
features ensure long service life without iubrication or
adjustments The unloader piston s sealed by a rolling
diaphragm.

An ASB (Service Bulletin) dealing with the renewal of
the diaphragm is availlable on request. An ASB dealing
with the testing of the safety valves and safety switches
may alsc be obtaned.

5. Problem solving

5 M 4 3 If the unit fails to operate normally, the foliowing chart
has been prepared as a guide to solve the various
IM. Air miet throttie 2 Pipe to throttie mechanical problems which couid possibly arise.
casing casing
At ?“ ;*OW restrigtor 3 Pipe to compressor If the motor has cut out through the action of a safsty
itt n Te I sump (oi : ; :
UA U,-,‘,sméi;,- f;lmder ?;tﬁ.:;“p (ol switch, and before starting any repair work on the
inlcader cyhn return) . . : | ! -
head assembly 4 Pipe 10 loading unit. switch off the voltage at the circuit breaker and
1 Pipe 1o intercooler salenord valve make sure that a safeguard has been placed 1o prevent

w

outiet manifold . Pipe to LP unintentiona! “switch-on",

balancing piston
Fig 17 Unloader head with arr and oil connections or ZR5, -6 Aways check the bulbs of the fauh lﬂd!CﬂFOr lamps
(On ZR3. -4, the mounting is shightly different) during starting. as the jamps must be relied upon to
indicate which switch has stopped the unit. thus assist-
ing in tracing the cause of the trouble. Any of the bulbs
can be replaced, if necessary, after removal of thsir
plastic front panel.

4.4 Unloader assembly, safety valves and switches «
Tracing of an electrical fault must be performed by a
e

The unioader assembly is one of the most active and qualified electrician. Always make sure that the wires
important parts of the compressor plant. lts pringipal are in good condition, i.e. not chafed, damaged or bro-

component part, i.e. the air inlet throttle valve is mounted ken and that they are clamped tight to their terminals.

Fossible mechanical faults and their remedies

- CONDITION POSSIBLE FAULTS REMEDY
1 Motor cuts out immediately a. Qil pressure too low a. See 11
. ina (with nor m

;fotel\. stfxrtfl.go\}vmmn a,Jp;‘ox, b. Oil pressure safety switch re- b. Remove and test switch
. F'xu\?ingwm‘o l‘;m pFESS?L)EE mains stuck in open position

& caror f i ts ' .

up p gnts c. Time refay K8 for deiayed c. Set relay to cut out approx. 20 seconds after

lcading incorrectly set (trips start switch has been pressed

too soon)

> ! oAty o £ " - N . < g i . . i . .

2. Toggee switch 83 for man- Al pressure In air net is above Ciose air outlet valve or wait until pressure in air
ually ninioading the compres- pre-set working pressure, i.e. air net is fower than pre-set ioading pressure of air
sor moved from position UN- pressure switch $26 1s open pressure switch

LOADed to NORMAL, but
compressor does not load
(hourmeter LOADING TIME
and loading solenoid valve
are inoperative)

e




CONDITION

POSSIBLE FAULTS

REMEDY

3. Toggle switch 83 for man-

Arr inlet throttle valve does not

order

ually unioading the com- open due io:
pressor moved from position a. Loading solenoid valve (Y28) a See 11 |f in order, remove and check solenoid
UNLCADed to NORMAL inoperative
hourmeter LQAD!NG TIME b. Throttie vatve operating mech- b, With unit stopped proceed as follows. Disconnect
aperates bu} cCompressor amism  jammed or unloader oll pressure feed pipe (4 - Fig. 17} from unioader
does not load cylinder defective and connect unloader port to independent com-
pressed air source of approx. 2 bar(e). Disconnect
pipe (1 - Fig. 17) and intermittently admit air at a
pressure of 2 bar to unioader. This shouid cause
throttie wvalve to operate, which is audible :
- throttle vaive is operative : remove unloader cyi-
inder, dismantle and inspect parts
- throttie valve remains tnoperative : remove un-
loader piston cover and inspect rolling diaphragm
of piston. If in order, check piston for free axial
movement by hand. If jammed, remove throttie
casing, dismantie and replace defective paris
4. Air temperature switch S22 a. Insufficient cooling water fiow a. Check and increase water flow
trips, AIR TEMP. HP INLET through cooling system
fault indicator lamp H4 lights b. Cooling water inlet tempera- b. Decrease inlet water temperature, if possible
up and motor stops ture too high
c. Air temperature switch incor- c. Set switch to trip at 80°C (140°F). Do not set
rectly set at a higher temperature
d. Restriction in cooling system d. Ciean cooling system (consult Atlas Copco)
due to formation of scale or
settling down of dirt
5. Bieed-off pressure  switch
S24 tips (). BLEED-OFF
PRESSURE  fault  indicator
jamp H33 lights up and mo-
tor stops
1) During loading a. HP unioading valve ieaks a. Remove and inspect valve and seat
b. Unicader piston  diaphragm b Remove and inspect rolling diaphragm
worn or perforated
c. Unioader piston hampered in c. With unloader piston diaphragm removed, check
its movement piston for free axial movement. Remove throttle
casing and replace ptston rod bushes, if necessary
d. Leaking connection in pipe be- d. Check and correct as necessary
tween intercooler and unioader
cylinder head
1) During unloading e. Check wvalve in compressor e. Remove and inspect valve
discharge system malfunction-
ing or out of order
f. Throttie valve does not fully f Check unioader piston for free axial movement.
close Remove throttle casing and replace bushes or
bearings, as the case may be
g. Bleed-off pressure switch in- g. Check and correct setting
correctly set {opens too soon)
6. On ZR6 units: oil tempera- &. Insuffficient cooling water flow a. Check and increase water fiow
ture switch 523 trips, OiL through compressor element
TEMP. fault indicator ‘tamp cooling system
HF32 lights up and motor b. Cooling water inlet tempera- b. See 4b
stops ture too high
c. Oil temperature switch incor- c. Check and correct setting. Do not set at a higher
rectly set (trips too soon) temperature than 80°C (176°F)
d. Cooling efficiency of system d. See 4d
reduced due to scale formation
or settiing down of dirt
7 Compressor capacity or work- a. Air pressure switch incorrectly a. See "Setting of the air pressure switch”
ing pressure is lower than set (opens too soon)
normal b. Throttle valve does not fully b. inspect unioader assembly, pipes and connec-
open or HP unleading valve tions ; repair even slightest leak. Remove elbow
leaks pipe from between HP air outlet silencer and air
inlet casing; remove valve seat and valve cone,
. clean and inspect
c. HP safety wvalve(s) or inter- c. Remove leaking valve, clean and inspect. Replace
cooler relief valve leaking if not air-tight after remnstalling
d. Compressor eiement{s) out of d. Consult an Atlas Copco service representative




CONDITION

POSSIBLE FAULTS

REMEDY

8. Compressor does nol unioad
and causes HP safety val-
ve(s) to blow

Air pressure swiich incorrectly
set (opens too late)

a. Check sstung. See "Setung of the air pressure
switch”

b. Air ieak at connections of air b. Inspect and tighten leaky connection(s)
pressure switch feed pipe
c. Throttie valve remains stuck ¢ Inspect unioader assembly
In open position
9 Wrong rdiing delay Time relay K10 ocut of adjust- Change to correct setting If correct setting cannot
ment be obtained, repiace time relay

10. Unioading pressure or pres-

sure difference cannot be

adjusted

Air pressure switch out of order

Test pressure switch at various setungs. Replace

switch if it does not respond

Low compressor oil pressure

Ol level too low
Qif filter element clogged

By-pass valve in oii
stuck in open position
Oil pump faiiure

pump

a. Top up level to upper mark on dipstick

b. On ZR3, -4, dismantle filter, clean bow! and in-
spect element ; replace, if necessary. On ZRS, -6,
replace elements

c. Remove by-pass valve, clean and inspect

d. Remove pump and inspect parts for wear

!\'}

Discharge cooling water milk-
y; leakage beiween air and
water system

G-ring or sealing
intercooler  and

ring between
moisture  trap

damaged or worn

Stop compressor immediateily. Remove sealing ring
and replace O-ring

13. Excessive oil

fumes or arr
fiow coming from gear case
breather

Balancing piston

diaphragm of

compressor element cracked

Remove balancing piston cover
covers and inspect diaphragms.
diaphragm

from tming gear
Replace defective

14. Water droplets show on dip-

stick

O-ring or tube(s) of oil caooler
leak

Remove and dismantle oil cooler. Pressure test core.
Replace O-rings and change lubricating oil

& Condensate does not dis-
charge from intercooler and/

Discnarge pipe(s) ciogged or
pinched

a. Check and correct, as necessary

order

or aftercooler dran recewers b. Fioat wvalve(s) malfunctioring b. Remove fioat valve assembly, clean and inspect
during loading or defective
{16, Air filter service gauge does a. Connection of gauge pipe a. Check and correct, as necessary
not indicate or pointer sud- ieaking
denly drops to low value dur- b. Filter element not properly in- b. Check seating
ing loading statied
c. Filter element ruptured c. Remove and inspect. Replace, if in doubt about
condition
d. Leak in inlet system d. Inspect and tighten system connections
17 Intercooler pressure below a. Choked air intake filter ele- a. Repiace filter eiement(s)
normai* ment(s)
b. Intercooler relief valve(s) leak- b. Remove valve(s). Clean and inspect
ing
c. Air leak at gaskets in circuit c. Tighten screws of leaking connection. Replace
between LP and HF compres- gasket, if necessary
sor elements
d. Pipe between intercooler and d. Check and correct as necessary
unioader or LP balancing pis-
ton leaking or broken (throttie
valve does not fully open).
This fault might also cause air
temperature switch 522 to
trip due to ieaking of com-
pressed air through open HP
unloading vaive
e. LP compressor element not in e. Consult an Atias Copco service representative
order
18. intercooler pressure above a. Insufficient cooling water fiow a. Check and increase water fiow
normal” through cooling system
b. Cooling water inlet tempera- b. Decrease inlet water temperature, if possible
ture too high
. c. Scale deposits on pipes and c. See 4d
- internal walls of intercooler
d. HP compressor element not in d. See 17d

*

Note that the intercooler

pressure varies in direct proportion with the barcmetric pressure.

AN




6. Principal data

Common data

Number of COMPreSsion SIEUIES  .vvii e e 2

Maximum working pressure {effective] :

- Arr B oooall versions and Arr T - M UOVEISION oo bar g5
pst 123
AT 1 - AL B and € VBISIOMS bar 10.5
oS! 152
Normai working PreSSUTrE(B) .. bar 7
ps 102

MEXITIUM PrESSUIE FAIID oottt et et et e e e et et 12

Intercooler pressure(e)® at normal working pressure :

S DURING  TORAING o bar
psi
S DUring  URIOAAING o bar — 0.85/— 0.80
DS — §5/— 115
Max, cooling Water PreSsUrS{) ..o e e bar 3
psi a4
G | i ° wr
7 Max. cooling water inlet temperature .o C 35
°F 95
FCooling water outiet temperature. NOFMAI/MAK.  «.ooiiiii i ier et e °C 40/50
°F 104/122
QOpening pressure{e) of intercooler relief valve(s) ... ... bar 3.7
psi 53.5
Opening pressure(e) of HP safety vaive(s):
- A Eo-all versions and Arr 1 - M UOVEISION bar a.3
psl 1358
S A T - A B and C VEISIONS i bar i
pst 156
Setting of il Dressure SWIlCh. . o bar(e) 1.4
P8Iy 20
Setting of ol temperature switch (on ZRE umits ONIY) i °C 80
°F 176
Setting of air EMPCrature SWITCH i e °C 0
g POrature SWILCI Lot ey § 60
°F 140
Setting of bleed-off pressure swilCh ... bar(e) 03
psig 5

Lubricating oil capacity :
-dnitial fill/refill ZR3 (BDRIOXD it ! 30/24
- Us gal 7.53/6.3

S IO 2R (B PrOX. ) 65/55

Us gal 17.2/14.5
- DItto ZRE, ZR0 (BDDrOX.] it e f 85/7

g
22.5/20

o
o

(]
D

Varies mainly in direct proportion with the barometric pressure.
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