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INSTALLATION INSTRUCTIONS FOR
MODEL PCP-100-10A-WP-HA-SSC-LAC-HGBP-CTC
sSerial No. 6406/95

A. PCP-CLOSED LOOP CHILLERS: FCP chillers are designed 10 pump a coolant (water or waler
and ethylene glycol solution) from the cooling tank through a closed cooling loop and back o the
cooling lank. The cooling tank is usually not under pressure.

1. Open fill port ontop of cabinet and air vent.

2. Make plumbing connections to pipe connections tagged ‘Discharge’ and ‘Return’. Coolant
flow will be out ol the *Discharge’ connection.

3. Fill up cooling tank through fili port using a hose or bucket and funnel. F'i! until coolant is
visiblc at least 3/4 of the way up the liquid level sight glass.

4. If recirculating pump is supplied with a bleed plug in pump housing, loosen plug unul water
begins to drip out, then retighten,
5. Check all piping for leaks and make repairs nccessary.

6. Clese air vent and replace plug in (Gl port.

7. After all electrical connections are made, turn on pump and pump hiquid through complele
cooling loop.

&8 Tum ofl pump.

9. Open air vent and 1l} port.

10, Add more liquid as necessary to Fill sight ghass.

11, Close air vent and (il port.

12, Check coolant level periodically by shutting oll pump and then opening air vent. Add more
caolant as necessary.

B. OPERATING PRESSURES: Y our Filtrine chiller is set at the factory io operate at the following
freon pressure:

PRESSUR
Operating  Pressure 22 RCERSE
CutInR22 Cut Out 22

CompressorDischarae iR0-350 High Press. CutCut 275 350

: . T [ o Press, )
Compressor Suction MLES S H) I3

(pump down)
** Subject 1o time delay prograny menu, Low Press {safety) hE 3545

Pressure switch setiings are dependent upon application of equipment.
C. OPTIONS: This chiller is supplicd with the following options. Be sure Lo understand how the
chiller functions belore operating. '

WP- Weather-Prool/Low-Ambient Controls - Weatherproof design protects switches, mators,
controls from direct exposure (o elements and allows outdoor installation.
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HA - High ambient Condenser - Oversized condenser to permit compressor (o run al notmal head
and suclion pressures in high ambicnt conditions. [

Stainless Stee! Cabinet- Cabinel and frame construcied throughout of stainless stecl.

LAC-LOW AMBIENT CONTROL-- The chiller 1s outlitted with a refrigerant side head pressure
control so that the chiller will furction satistactorily during periods of low ambient temperature.

This head pressure control is a non-adjustable, sealed valve that will mutntain a nearly constant
receiver pressure for nermal system aperation.

The valve has three connections on 1t -- (1) hot gas; (2) liquid drain {rom condenser; (3) 1eceiver.

During peniads of low ambicnt iemperature, the receiver presswie falls untl it approaches the control
point of the ambient control. At this ume, the vaive staris 1o throtile, restncting the liguid flow {rom
the condenser, causing liquid relrigerant to back up in the condenser, thus reducing the acuve con-
denser surface. This will raise the condenser pressure. At the same time the other side ol the valve
will start 1o bypass hot gas to the receiver. The bypass hot gas mixes with the cold liguid from the
condenser, warming it up and making sure there is sufficient pressure in the receiver for proper
expansion valve operation. As long as there 1s sufficient refvigerant charge in the system, the ambi-
ent control will automatically modulate the refrigerant [low to mainiain proper recciver pressure,
regardiess of outside lecmperature.

Sutlicient charge of refrigerant means thal there must be enough liquid relngerant in the recerver
during lowest ambient conditions, to maintain a hiquid seal for the liguid line. 11 there is too jitte
refrigerant and there is no liquid seal, then hot gas can enter the liguid Line and the expansion valve
and cooling will stop. The hot gas entering the evaporator, through the expansion valve, will actually
cause the water in the tank to heat up.

Because it may be difficult to teli by Jooking at the site glass whether it is Tull of liquid or just hot
gas, a few other things should be checked to make sure that it is liquid:

(1) Suction and head pressures will be low with high superheat.

(2) Check outlet of expansion valve, If it is hot, there there is hot gas in the liguid fine and the charge
is Jow,

If the compressor is aliowed (o run under a fow charge conditton with the ambient control, it can be
scrrously damaped.

It there has been a loss of refrigeramy, it 1s better to completely empty the charge and recharge © the
original amount on the nameplate of the chiller.

The charge is very critical. Too much charge and the refrigerant will back up into the condenser.
causing high pressure in high ambient conditions. Too liwde refrigerant and the chiller and the chiller
won't operate properly in fow ambient conditions.

The chiller also utilizes a time delay low pressure operating control. This pressure control has a 90
second delay off function. This is done 1o eliminate short cycling on low pressure on stari-up during
low ambients. The pressure contrisl keeps the compressor running for 90 seconds belore tripping ot
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1o help the build system up to operating pressure.
HOT GAS BYPASS OPERATION

The hot gas bypass oplion is designed (o help the chiller maintain close iemperature cortrol without
short-cycling the compressor.

Sequence of Operation

. i . _— ; 5\
1. Pump must be running - interdocked with refrigeration,

o

Set the setpoint thermostat at the desired temperature.

3. Set the low temperature cutout thermostat a few degrees lower than the setpoint. The fow tem-
perature cutout thermostal 1s in series with the setpoint thermostat, so it must be calling lor cooling
before the system can run.

4. When the water temperature is above the setpoint, the chiller will be Tully loaded and cooling.
When the water temperature reaches setpoint, the serpoint thermostat will open up, de-energizing the
liguid line solenoid and causing the suction pressure to drop. As the pressurce drops, the hot gas
pressure tegulator will open and start passing hot gas into the liquid side of the evaporator. This
pressure will be regulated at approximately 15-20 psi lower than the normal suction pressure at the
temperature being maintained. The hot gas gives the compressor a [alse icad and can actuaily warm
the water temperature back up. When the water lemperature rises above the setpoint, the licguid line
solenoid is re-energized, allowing the {low of hquid refrigerant to enter the evaporator. This causes
the suction pressure 1o rise which closes the hot gas regulator, putting the chiller into its cooling
mode again.

chiller is hot gassing, the low temperature thermostat will de-energize the hot gas solenoid as well as
the liquid Iine solenoid. 'I'his will cause the unit to pump down and turn off until the temperature
rises again.

5. If under low load conditions the temperature continues to drop below the setpoint even whiie the

CTC- Close Temperature Contred: This oplion is designed 10 allow the chiller to maintain a smaller
than normal temperature differential without short-cyeling the compressor. 1 involves the addition
of a solid state lemperature controfler rated typically at £.5°F and a hot gas bypass solenod.

Set the solid state temperature controller at the desired outlet water temperature. When the water
temperature exceeds this set point, the compressor will operate at full capacity to bring the empera-
ture down. When the set point is reached, the controller will open the hot gas solenoid valve which
allows hot refrigerant gas i bypass the condenser, This in effect unloads the refrigeration without
turning off the compressor,

There is also a low temperature thermostat (usually mounted inside the cabmet) which shouid be set
ahotit 5° lower than the set pomt controller. 1 under no-load conditions, the temperature drops
below the desired set point even though the chiter 1s in hot gas bypass, the low teniperaiure thermo-
stat will shut the compressor of until the load mereases, raising the waier emperature
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D. SPARE PARTS LIST
PART NUMBER
168-G406/95-* Automalic expansion valve
176-6406/95-* Thermostal
196-6406/95-F Compressor starting relay

224-6406/05-% Fan motor {air cooled models)
233-6406/95-* Compressor overload

The above spare parts arc the major componenls for your chiller. Those with sullix ®*7 are recom-
mended o be kept in stock al ail umes.

E. Engineering Bulletin: A tached is engineering bulletin for your iype of chiller.

F. Wiring Diagram: Atached is the wiring diagram [or vour chiller, please notify factory .1 this is not
enclosed.

G. Refrigeration/Plumbing Schematic :  Auached is the refiigeration/plumbing schematic for your
chiller, please noiify factory 1t this 1s not enclosed.

H. Chiller Warranty Form - Be surc 1o have a gualified refrigeration mechanic complete and return
one copy Lo Filtrine. Start-up by anvone other than a qualilied refrigeration mechanic will void
warranty. '

1. Chiller Test Report - Available upon request.

J. Selected Maintenance Manuals

1. Compressor Manual - Copeland KAR1-0100-TAC
2. Pump Manual - G&L. 18T
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REFRIGERATION SYSTEM - THEORY OF OPERATION

A refrigeration system is a closed loop circuit in which a fluid, the refrigerant,
is caused to absorb heat at the point where cooling is desired, and to release
heat at some other point enabling re-use of the refrigerant.

The process depends upon the property of fluids known as latent heat of vapor-
ization. If a fluid changes from the liquid to the vapor state, it must absorb
heat in order to maintain its original temperature. If the needed heat is not
available at the point of vaporization, there will be a substantial drop in the
temperature of the vaporized fluid. The process may be reversed by increasing
the pressure of the vapor. This causes the temperature to rise and if heat is
allowed to dissipate from the system, the vapor will return to the liquid state.

Starting with the compressor, the refrigerant, Freon R-12, is pumped to a higher
pressure. The compression of the gas causes a sharp rise in temperature. In a
properly operating system, only gaseous refrigerant is pumped through the comp-
ressor.

The hot, high pressure gas, passing through the condenser, a heat exchanger, is
cooled, causing it to condense to liquid. Fans draw air over the condenser
coils to speed heat removal.

The high pressure liquid collects in the receiver tank which also traps any re-
maining gas. The trapped gas condenses as it cools further, thus no gas accumu-
lation occurs. High pressure liquid leaving the receiver passes through a drier
cartridge which removes any water that may be trapped in the refrigerant system.

It then passes through a sight glass which includes an indicator used to detect
excessive water contamination of the refrigerant. The indicator should be green
in color. If it is yellow, the refrigerant is contaminated with water and re-
quires service by an experienced refrigeration technician.

The sight glass also indicates insufficient freon charge. When the compressor
is operating, the sight glass should be completely filled with clear liquid.
After the compressor has been running for a short time, however, a small amount
of bubbling is normal. Foaming indicates the presence of o0il in the refrigerant.
Both of these conditions require service by an experienced refrigeration techni-

cian.

From the sight glass, the liquid freon passes through an anti-migration solenoid
valve. This valve closes whenever the compressor shuts off. Its purpose is to
prevent liquid freon from filling the low pressure portion of the refrigeration
circuit during compressor off-periods. Without this valve, heat from the atmos-
phere would cause expansion of the gas in the receiver tank and resulting flow

of liquid freon through the system to the compressor inlet. Pumping of liquid by
the compressor is harmful and must be prevented.

From the solenoid valve, the liquid freon passes to a thermostatically controlled
expansion valve. This valve is controlled by a temperature sensing bulb fastened
to the evaporator. It opens on demand when the evaporator temperature rises above
a preset temperature, causing the high pressure liquid to flow into an area of low
pressure, resulting in immediate vaporization of most of the liquid and a sharp
drop in refrigerant temperature.



Modulation of the expansion valve by the evaporator temperature sensing bulb
assures that excessive refrigerant will not flow into the evaporator coils.
The pressure in these coils is thereby kept at a relatively low value so that
the refrigerant in this area remains primarily in the gaseous state.

The cold refrigerant gas in the evaporator coils removes heat from the chiller
water reservoir before passing out of the evaporator. This is, of course, the
ultimate purpose of the machine. The low pressure gas is then passed through
a filter to remove any particulate contaminants before returning to the comp-
ressor inlet.



