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SCROLL HANDLING CARE

Scroll compressors are different in construction
and operating features from a conventional
reciprocating compressor. The users should
study the information provided herein and
acquaint themselves well to derive the best out
of the latest and innovative technology product
from Emerson Climate Technologies.

1. Appliance Design for Scroll

1.1 Reverse Rotation Protection

Scroll compressors can pump gas only in one

direction. The direction of rotation gets

changed when

3 phase model: any two phases are

interchanged, at any point in the power supply

system

1 phase high efficiency, Residential AC model:

sudden dip in voltage to a low level or

momentary loss of power.

Though Copeland scrolls are rugged enough

not to fail instantly when 'reverse-run', it gets

permanently damaged after some time of

operation.

> In reverse rotation, the scroll set does
not get lubrication oil.

> The heat generated in scrolls is not
removed by the refrigerant (as the
compressor is not pumping).The failure
mode could be (a) Noisy operation due
to heavy wear, (b) high amps and
tripping on internal OLP.

v Reverse rotation can go totally unnoticed in

case of multiple unit installation.

Positively provide a 'Phase reversal relay’

for 3 phase Scrolls and an electronic

controller to sense dip in voltage or

momentary loss of power for Residential

AC scroll.

1.2 Compressor Tubing Design

Scroll compressor does not have internal
springs; it has a press fitted assembly. The
suction and discharge tubing (looping) layout
should be capable of absorbing the start / stop
vibration of the compressor. Refer Fig-1.
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Mote : Any other lorm ol suction and
déscharge design capahle of 2bsorbing
start-stop vibwation is acceptable.

—— Discharge Line
. Suction Ling

Loop

Fig. 1: Sample Suction Tube Design

1.3 Summit Series Suction Tubing

The suction tube of “Summit” series
compressors (ZR108 etc.) is at a lower level.
To prevent oil draining out of compressor when
it is idle, lift the suction tube UP by minimum 8”
from compressor suction tube level. This is a
MUST when the compressor is located in
the condensing unit of a split AC.
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> Lower oil level in compressor will lead to
lubrication failure of compressor.

1.4 Crankcase Heater

Positively provide crankcase heater to scroll
compressor if the system charge is likely to
exceed the following limits — in the field
operating conditions. See 3.5 also.
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Group Models Covered | R22 Charge Limit (kg) Heater Capacity (W) @ 240 V
Residential Scroll ZR 28 - 31KM 4.3 40
Quantum ZR16 - 29KC 4.3 40
ZR30 - 48KC 5.4 70
Quest ZR54 - 81KC 5.4 70
Summit ZR84 - 144KC 7.2 90
ZR160 - 190KC 8.2 90
ZR250KC 1.3 120
LCS ZR300 - 380KC 136 150

Table 1: Charge Limit of Scroll Compressor
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1.5 Suction Accumulator
This is required when capillary tubes are used
(or) under certain field conditions while using
TXV. Follow application evaluation guidelines
published by Emerson Climate Technologies.
> Use accumulator from a reputed
manufacturer — to avoid other
complications. Do verify
« QOil bleed hole size
e Screen for oil hole
« Internal cleanliness

1.6 Low Pressure Cut-Out *

Positively use a L.P. cut-out with its
setting not lower than 25 Psig.

> Scrolls have a flatter current curve;
hence “low current cut-out” will not be
adequate.

> L.P. cut-out will facilitate the “specific”
refrigerant charging procedure required
for scroll systems.

1.7 High Pressure Cut-Out *

Summit and LCS series do not have Internal
Pressure Relief Valve inside the compressor.
Use a reliable H.P. cut-out externally.

* High efficiency Residential scrolls do not
need LP and HP cutout.

1.8 Location of thermostat sensor

In chiller application, do not keep the
thermostat sensor at water outlet line as it will
lead to short-cycling of compressor. Keep it in
the chiller return water line.

1.9 Contactor Selection

The contactor should be selected meeting

following requirement,

> The pick-up voltage rating of the coil
should be minimum 50% of rated
voltage.

> The rating should be higher than the
RLA of the particular model compressor.

Caution: Contactor chattering will lead to

welding of contactor and burning of

compressor motor.
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1.10 System Access Fittings

For system processing, scroll compressors

need access fittings on the suction line and

liquid line.

> Liquid line fitting will help in refrigerant
charging as well.

g

Handling of Scroll

v Use the hooks provided on the compressor
shell for lifting the compressor.

v Do not invert the scroll compressor. Due to
the open suction port and discharge ports
inside, oil could leak out.

v Summit series compressor Qil level, when it
comes from Emerson Climate Technologies'
plant is just 10 mm below the suction tube.
Till the compressor is mounted in its place
in the appliance, do not remove the suction
tube plug — else oil will pour out.
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QUANTLUM, CUEST AND
S4MMIT SERIES

LCS SERIES

MOUNTING CLEARANCE

Fig. 3 : Mounting Grommets

Use the soft grommets supplied along with the

compressor. Refer Fig. 3.

> Required clearance between sleeve and
washer after assembly: Approx. 2 mm.

Use a hard mount (steel grommet) when the

compressor is used in a mobile application

(e.g. Rail Coach Air conditioning).

3.2 Sequence of Plug Removal

Remove the discharge plug first and then the

suction plug — particularly in Summit series

COMpressors.

> Else, the suction tube will get coated
with oil, resulting in brazing difficulty.
Wipe the tube clean before brazing.
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3.3 Steel Tubes

Scroll compressors have copper coated

steel tubes. For brazing the suction and

discharge tubes use silver brazing rod with a

suitable alloy.

> Do not overheat the joints — the discharge
tube has a check valve inside and the
suction tube in Summit series is very
near to the oil level.

> Prevent brazing material flowing into the
compressor tubings.

No object (Swaging tool etc.) should be inserted

deeper than two inches into the suction tube to

avoid damage to the suction screen.

3.4 Tube Brazing Procedure
Refer Fig. — 4
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Fig. 4 : Scroll Tube Brazing

> Clean engaging surfaces.

> Apply heat using a double-tipped torch in
Area-1.

> As the tube approaches brazing
temperature, move the torch flame to
Area-2.

> Heat Area-2 until braze temperature is
attained, moving the torch up and down
and rotating around the tubes as
necessary to heat the tube evenly.

> While moving the torch around the joint,
add braze material to the joint and make it
to flow around the circumference.

> After braze material flows around the
joint, move the torch to heat Area-3. This
will draw the braze material into the joint.
The time spent heating Area-3 should be
minimal.

> As with any brazed joint, overheating will
be detrimental to the final resulit.

3.5 Location of Crankcase Heater
Refer Fig.-5 for correct positioning of heater on
compressor.
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Fig. 5 : Crankcase Heater Location

> In LCS series, the heater must be
mounted below oil removal valve located
on bottom shell.

3.6 Assembly Line Testing

v Charge through both sides of the system.
From automatic charging board, don't dump
liquid refrigerant only through suction line.

v HV testing of compressor, with liquid
refrigerant present inside, will give
misleading results.

v After run-testing with standard Room unit,
do not bypass the L.P cut-out and pump-
down the unit. Operating compressor
below 25 psig even for few seconds will
result in subsequent drive bearing failure
(compressor being new and the bearings
not having run-in for some time).

- Pay attention to Residential scroll
system testing, as LP cutout is not used.

4. Installation & Commissioning

4.1 Site Pipings

v Size & layout the site pipings appropriately
to ensure oil return to compressor.

To avoid oxidation of inner surface of site

tubings, purge with nitrogen before brazing.

> Ensure that no contamination from the
site tubings enter the compressor.

> If not sure, use a suction line filter.

4.2 Compressor Testing

Strictly Scroll compressor should be tested in
a refrigeration system & with refrigerant
only. If tested with air or nitrogen, even for
few seconds, the compressor will fail due to
the following reasons,
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> Lubrication oil mist won't reach the
scroll flanks.

> Heat generated by scroll set won't be
carried away.

Scroll compressors do not have any valve

plate, valve reeds, gaskets, internal tubings

etc. Hence there is no need to test a scroll

compressor the way reciprocating

compressors are tested.

4.3 Lubrication Oil

The lubrication oil used in R22 Scroll
compressors is Mineral Oil. If in the field,
addition of oil is required, 3GS oil, which is
compatible with Mineral oil, can be used.

4.4 Oil Level
In LCS series scroll compressors, the oil level
in the sight glass should be as given below:

— When idle : 3/4" - full of sight glass

— When running : 1/4" - 3/4th of sight glass.

4.5 System Processing

Leak test, vaccumise and charge refrigerant

from both the low and high pressure sides.

v While removing the gas out of system for
servicing purpose, remove refrigerant from
both sides.

> Use dry nitrogen for leak testing.
Caution: Two-stage regulator is a MUST
while charging nitrogen into compressor
| system — to avoid bursting.

Warning: Oxygen or Acetylene MUST
NOT be used for leak testing. It will
result in explosion of compressor.

> Use a separate two stage Rotary vaccum
pump to vaccumise the system down to
200 — 500 micron level.

v Positively use an electronic vaccum gauge.

4.6 Refrigerant Charging

Scroll charging is different from charging a

reciprocating compressor system.

> After vaccumising the system, connect
the refrigerant cylinder in inverted
position to the liquid line access fitting
and charge liquid refrigerant — approx.
50 — 75% of estimated system charge.
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> Remove the cylinder and connect to the

suction line access fitting.

Start the appliance and compressor.

> Top-up the balance quantity of
refrigerant into suction line in liquid form
in a controlled manner.

A\

Important: Take care of the following.

v Do not bypass the L.P. cut-out (required
setting: 25 Psig and above).

v In Residential Scroll AC system, LP cutout
is not used. Pay more attention not to run
below 25 Psig.

v If the suction pressure is about to fall below
25 Psig, charging of liquid refrigerant in a
controlled manner into the suction line is
permitted.

The above charging care is needed due to the
following reasons:

> Below a certain suction pressure, the
scroll set won't get adequate lubrication
oil mist.

> With lower density of suction vapour, the
heat generated in the scroll set is not
effectively carried away by the
refrigerant.

> The scrolls reach very high temperature
within one or two minutes of operation.

> Use hoses without schraeder valve
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depressor — for effective evacuation and
gas charging, if the access valves are
without schraeder core.

> Charge refrigerant by weight for
optimum system performance.

Refer Fig. 7.
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Charging Cylinder
on scale

Fig. 7

Close-up of Scala

> The manifold gauge will show cylinder
pressure rather than suction pressure, if
the cylinder valve and manifold valve
“A” are both open. Refer Fig. 8.
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Fig. B : Gauge Manifold

4.7 Pump-Down arrangement

For any service purpose, do not pump-down
scroll compressor below 25 Psig suction
pressure. Strictly do not bypass the L.P cut-
out.

4.8 Crankcase Heater Wiring

Crankcase heaters should remain ON when
the compressor is OFF. Preferably have a
direct power supply to the crankcase heater
(without routing through the electrical panel).
Where this is not possible, plant operators at
site should be strictly instructed to allow the
heater to be ON for at least 4 hours, before
switching ON the compressor.

> If this is not possible, direct a 500 watts
heat lamp or other safe heat source over
the bottom shell of compressor for 30
minutes before starting the compressor.

4.9 External Module Wiring

LCS series scroll compressors use an external
motor protector module. It protects against
high motor winding temperature and high
discharge gas temperature. Refer Fig.-9 for
wiring connections.
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> Give single phase 220 VAC auxiliary
power supply to the module.
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Whenever the module trips, the time

taken for resetting will be as given

below,

- Tripped on discharge gas temperature: 30
minutes

e Tripped on motor winding temperature:
only when the motor cools down

The auxiliary supply to module should

always remain ON.

Caution: Else, the module will reset even

before the scroll set has cooled down & will

make the compressor fail.

>

4.10 De-Brazing Compressor Tubes
Remove refrigerant from both sides of the
system and check both side pressure before
de-brazing compressor tubes.

v Removing refrigerant only from high side
may seal the scrolls without allowing the
refrigerant from low side to be removed,
which could result in injury to the
technician when the brazing torch is
applied on the suction tube.

5. Trouble Shooting

For effective fault diagnosis at field, knowing
the type of internal safety devices that
Copeland Scrolls have (Refer Table-2) and
their operating characteristics is essential.
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Acquaint yourself with the function of these
Copeland Scroll safety devices.

5.1 Reverse Rotation

When there is a complaint of no cooling (or)
compressor tripping on IOLP, check for reverse
rotation. When the scroll rotates in reverse
direction, the following symptoms could be
used to identify this,

a) Suction and discharge pressure remains
same.

b) Compressor makes different / abnormal
noise.

c) Away from compressor, the suction line is
not cool and the discharge line is not hot.

d) The running current could be less in few
series of scrolls.

5.2. Compressor not pumping

If compressor does not pump, the suction
pressure will be very high and discharge
pressure very low. If suction pressure is
normal or low, the pumping is good.
Summit series Scrolls have ASTP feature. If
the discharge gas temperature exceeds a limit
(or) if the scroll elements get hot due to slow
charging, the ASTP will unload the scroll. The
compressor
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High . D
. Discharge Gas eep
. Motor Discharge Temperature Shut Down Vacuum
Series Model Protection Pressure Protection Protecti
Protection rotection
IOLP IPRV ASTP T-O-D DCV Floating Seal
High Motor Stalls
Efficiency ZR28 - 31KM v & Trips - v v v
Quantum ZR16 - ZR54 v v - v v v
Quest ZR57 - ZR72 v v - v v v
Summit | ZR84 - ZR190 v - v - v v
External Thermistor v v
LCS ZR250 - ZR380 Module - - Chain
Trip Setting - 130°C 375 - 450 Psid ~140°C 143°C R -
On Motor on On Stopping
Reset B Cooling. Stopping Compressor. On Cooling B B
May take May take
. . Compressor . .
time if hot. time if hot.
Table 2: Internal Safety Devices
Note | IOLP |: Internal Over Load Protector
IPRV | : Internal Pressure Relief Valve
ASTP | : Advanced Scroll Temperature Protection
T-O-D | : Therm-O-Disc
DCV |: Discharge Check Valve
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will run; but will not pump. Stop the

compressor, allow it to cool and re-start.

> Find out reason for high discharge gas
temperature and address the issue

> Read and understand the instruction on
sticker fixed on compressor
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Advanced Scroll Temperature Protection
Compressor May Stop Pumping With Motor Running.
Turn Off And Wait Until Cool.

May Need More Than 1 Hour To Reset.
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ASTP Label on Summit Series Scrolls

5.3 IOLP Tripping

The internal OLP of scroll compressor could
trip due to following reasons.

a) Gas leak

b) Compressor lock

c) Compressor drawing high current

d) Compressor getting hot and motor
temperature shooting-up

e) Combination of higher current and higher
motor temperature

f) Reverse rotation of compressor

g) Opening of Internal Pressure Relief Valve
(IPRV)

h) Opening of Therm-O-Disc or ASTP due to

high discharge gas temperature at the
discharge port of scroll

Identify the root cause to resolve the IOLP
tripping complaint. When the IOLP ftrips:

3 Phase - all the 3 terminals of the compressor
will show “no-continuity”,

1 Phase - C-R and C-S will show “no
continuity” and R-S will have continuity.

IOLP resetting time could be more than an
hour also, if the motor has slowly over heated.

5.4 Noise of Scroll compressor

Though Scroll compressors are silent than
reciprocating compressors, the starting and
stopping noise of scroll compressors are
different from that of reciprocating
compressors.
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Acquaint yourself with the normal sound
characteristics of scroll compressors.

5.5 External Module Tripping

To trouble-shoot the module in the field, do the

following.

a) Disconnect all power supply & wires. Check

resistance of the thermistor chain of

compressor — using an Ohmmeter with a

maximum output of 9 volts only.

> 250 - 2,250 Ohms: normal operating
range

> 2,750 Ohms & above : compressor
overheated — allow time to cool

> Zero Ohms: Shorted sensors inside —
replace compressor

> Infinity: Open sensor circuit — replace
compressor

Caution: To check continuity of thermistor
chain, Tong-Tester or Meggar must not be
used.

b) If the sensor resistance is normal, but
compressor won't run with module in circuit
and runs okay without module in circuit,
then the module is defective. Replace it.

5.6 PSC circuit “no-start” in Single Phase
model

Single Phase scrolls working on PSC circuit
may not take clean-start at lower voltages
below compressor specs or if there is a voltage
drop at the time of compressor starting.

v Check for weak or loose neutral wire.

v Check Run capacitor MFD value.
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DON'T s

1. Don't start the compressor when it is in
vacuum.

2.  Don't operate the compressor below 25
psig suction pressure.

3. Don't ever bypass the L.P cut-out
particularly during charging.

4. Don't charge a scroll compressor the way
a reciprocating compressor is charged.

5. Don't run the scroll in reverse direction.

6. Don't run test with air or nitrogen.

7.  Don't bypass any "tripping" safety
controls.

8. Don't use scroll for self-evacuation.

9.  Don't allow short-cycling of compressor.

10. Don't allow air, moisture, contaminants to
enter compressor.

11.  Don't keep L.P cut-out setting below 25
psig and H.P cut-out setting above 400
psig, in R22 systems

12. Don't charge refrigerant looking at
compressor amperes.
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For detailed information, please refer other
Scroll Literatures published by Emerson
Climate Technologies (India) Limited and
Application Engineering Bulletins published by
Copeland Corporation. Users can avail the
following technical support facilities for any
further information or assistance.

Torega SR % ToTu o= S FetTghe aTatisiie
(3feam) feAfiee grr wohIfiTa o1 Shict @feca 37T
Foifera ue| Foret 3171 SR =1 werr o e
IR ffARad der-ieht et gaemd a1 wehd g

Technical Help Desk| 1800 209 1700 (Toll Free)

AR Teh! 3T 3k | 1800 209 1700 (A 1)

Write to us Climatelndia@Emerson.com

@ Climatelndia@Emerson.com

For More Technical Information, Please Register:
www.EmersonClimate.com/opi
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www.EmersonClimate.com/opi
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