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Spring Force + Discharge Pressure > Cylinder Pressure = Slide Valve Moves Towards Unload 

 

  
 
 
 

 
 

Cylinder Pressure > Discharge Pressure + Spring Force = Slide Valve Moves Towards Load 

 

CAPACITY CONTROL ACTION SOLENOID VALVE A 1SOLENOID VALVE B 

Load compressor 
High pressure oil is admitted to the capacity control cylinder. Oil pressure 
overcomes the force of the spring supplemented by discharge pressure 
acting on the unload side of the piston, moving the slide valve towards the 
maximum load position. 

De-energise (close) Energise (open) 

Unload compressor 
Oil is vented from the capacity control cylinder. The force of the spring 
supplemented by discharge pressure acting on the unload side of the piston 
moves the slide valve towards the minimum load position. 

Energise (open) De-energise (close) 

Hold slide valve position 
The slide valve is hydraulically locked at the desired load position. De-energise (close) De-energise (close) 

Figure 43 - Continuously variable capacity control for Fr3100 compressor 
 
a Compressor unloading 
1 Oil supply 
2 De-energised (closed) 
3 Energised (open) 
4 Oil vent 
5 Unload 
6 Spring expands 
7 Discharge pressure acts on this side of piston 
 
b Compressor loading 
1 Oil supply 
2 Energised (open) 
3 De-energised (closed) 
4 Oil vent 
5 Load 
6 Spring compressed 
7 Discharge pressure acts on this side of piston 
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1 Oil supply 
2 Oil vent to suction 
3 Load 
4 Unload 
5 Slide 
6 Spring 
7 Yoke 
8 Piston 
9 Permanent vent to suction 

Figure 44 - Capacity control mechanism for Fr3200 compressor 
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CAPACITY CONTROL ACTION SOLENOID VALVE A 1SOLENOID VALVE B 

Load compressor 
Oil is vented from the capacity control cylinder. The action of the suction/ 
discharge differential pressure on the slide/piston assembly overcomes the 
force of the unloading spring and moves the slide valves towards the 
maximum load position. 

Energise (open) De-energise (close) 

Unload compressor 
High pressure oil is admitted to the capacity control cylinder. Oil pressure 
supplements the force of the spring acting on the unload side of the piston. 
The combined force is sufficient to overcome the action of the 
suction/discharge differential pressure and move the slide valves towards the 
minimum load position. 

De-energise (close) Energise (open) 

Hold slide valve position 
The slide valve is hydraulically locked at the desired load position. De-energise (close) De-energise (close) 
1Start-up 

 
 
 
 
 
 
 
 
 

 
 
1 Start requested 
2 Compressor starts (loading inhibited) 
3 Compressor permitted to load 
4 Compressor stopped 
5 60 seconds 
6 Solenoid valve B energised (open) 
7 Solenoid valve B de-energised (open) 
8 Solenoid Valve B Energised (Open) Until Compressor Required to Load 
9 Time 

Figure 45 - Continuously variable capacity control for Fr3200 compressor 
 
 
 
 
 
 
 
 
 
 
Legend for figure 46 
1 Compressor unloading 
2 Oil supply 
3 Energised (open) 
4 De-energised (closed) 
5 Oil vent to suction 
6 Unload 
7 Permanent vent to suction 
8 Compressor loading 
9 Load 
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Oil Pressure + Spring Force > Suction/Discharge Differential Pressure = Slides and Piston Move Towards Unload 

 

 
 
 
 
 
 
 
 
 

 

Suction/Discharge Differential Pressure > Spring Force = Slides and Piston Move Towards Load 

 

Figure 46 - (continued) Continuously variable capacity control for Fr3200 
compressor 
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Pre-startup checks 
 

General 
Once the machine has been installed, use the following procedure to check that is has been done properly: 
 

ATTENTION 
 
Switch off the power supply of the machine before performing any checks. 
Failure to open the power switches at this stage can result in serious injury to the operator or even death. 
 
 
Inspect all the electrical connections to the power circuits and to the compressors including the contactors, fuse carriers 
and electrical terminals and check that they are clean and well secured. Even though these checks are carried out at the 
factory on every machine that is shipped, vibrations during transportation may loosen some electrical connections. 
 

ATTENTION 
 
Check that the electrical terminals of cables are well tightened. A loose cable can overheat and give rise to problems with 
the compressors. 
 
 
Open discharge, liquid, liquid injection and suction (if installed) valves. 
 

ATTENTION 
 
Do not start up the compressors if the delivery, liquid, liquid injection or suction valves are closed. Failure to open these 
valves may cause serious damage to the compressor. 
 
 
Put all the thermal-magnetic switches of the fans ( from F16 through F20 and from F26 through F30) on the On position. 
 

IMPORTANT 
 
If the thermal-magnetic switches of the fans are forgotten open, both compressors will trip due to high pressure when the 
machine is started up for the first time. Resetting the high-pressure alarm requires opening the compressor compartment 
and resetting the mechanical high-pressure switch. 
 
 
Check the power supply voltage at the general door-block disconnector switch terminals. The power supply voltage must 
be the same as that on the nameplate. Maximum allowed tolerance ± 10%. 
Voltage unbalance between the three phases must not exceed ± 3%. 
 
The unit comes with a factory-supplied phase monitor that prevents compressors from starting in the event of wrong 
phase sequence. Properly connect the electrical terminals to the disconnector switch so as to ensure alarm-free 
operation. If the phase monitor triggers an alarm once the machine has been powered, just invert two phases at the 
general disconnector switch supply (unit power supply). Never invert the electrical wiring on the monitor. 
 

ATTENTION 
 
Starting up with the wrong sequence of phases irreparably compromises operation of the compressor. Ensure that 
phases L1, L2 and L3 correspond in sequence to R, S and T. 
 
 
Fill the water circuit and remove air from the system’s highest point and open the air valve above the evaporator shell. 
Remember to close it again after filling. The design pressure on the water side of the evaporator is 10.0 bar. Never 
exceed this pressure at any time during the life of the machine. 
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IMPORTANT 
 
Before putting the machine into operation, clean the water circuit. Dirt, scaling, corrosion residue and other foreign 
material can accumulate in the heat exchanger and reduce heat transfer capacity. Pressure drops can also increase, 
consequently reducing water flow. Thus, correct water treatment reduces the risk of corrosion, erosion, scaling, etc. The 
most appropriate water treatment must be established locally according to the type of installation and local 
characteristics of the process water. 
The manufacturer is not responsible for damage or bad operation of the apparatus resulting from failure to treat water or 
from incorrectly treated water. 
 

Units with an external water pump 
Start the water pump and check the water system for any leaks; repair these if necessary. While the water pump is in 
operation, adjust the water flow until the design pressure drop for the evaporator is reached. Adjust the flow switch 
trigger point (not factory-supplied), to ensure operation of the machine within a ± 20% flow range. 

Units with a built-in water pump 
This procedure foresees factory installation of the optional single -or twin- water pump kit.  
Check that switches Q0, Q1 and Q2 are in the open position (Off or 0). Also check that the thermal-magnetic switch Q12 
in the electrical panel control area, is in the Off position. 
Close the general Q10 door-block switch on the main board and move the Q12 switch to the On position. 
 

ATTENTION 
 
From this moment onwards, the machine will be under electrical power. Use extreme caution during subsequent 
operation.  
A lack of attention during subsequent operation may cause serious personal injury. 
 
 
Single pump To start the water pump, press the microprocessor On/Off button and wait for the unit On 

message to appear on the display. Turn the Q0 switch to the On (or 1) position to start the water 
pump. Adjust the water flow until the evaporator design pressure drop is reached. Adjust the flow 
switch (not included) at this point, to ensure that the machine operates within a ± 20% flow range. 

 
Twin pump The system foresees the use of a twin pump having two motors, each as a backup to the other. 

The microprocessor enables one of the two pumps with a view to minimising the number of hours 
and start-ups. To start one of the two water pumps, press the microprocessor On/Off button and 
wait for the unit on message to appear on the display. Turn the Q0 switch to the On (or 1) position 
to start it. Adjust the water flow until the evaporator design pressure drop is reached. Adjust the 
flow switch (not included) at this point, to ensure that the machine operates within a ± 20% flow 
range. To start the second pump, keep the first one on for at least 5 minutes, then open the Q0 
switch, wait for the first pump to turn off. Close the Q0 switch again to start the second pump.  

  Using the microprocessor keypad it is possible, however, to set pump start-up priorities. Please 
see the microprocessor manual for the relevant procedure. 

Electrical power supply 
The machine’s power supply voltage must be the same as that specified on the nameplate ± 10% while the voltage 
unbalance between phases must not be in excess of ± 3%. Measure the voltage between phases and if the value does 
not fall within the established limits, correct it before starting the machine. 
 

ATTENTION 
 
Provide suitable power supply voltage. Unsuitable power supply voltage could cause malfunction of the control 
components and undesired triggering of the thermal protection devices, along with a considerable reduction in the life of 
the contactors and electric motors. 
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Unbalance in power supply voltage 
 
In a three-phase system, excessive unbalance between the phases causes overheating of the motor. The maximum 
allowed voltage unbalance is 3%, calculated as follows: 
 

Unbalance %: %_____100
max =−

x
Vmedio

VmedioV
 

medio = average 
 
Example: the three phases measure respectively 383, 386 and 392 Volts, the average is: 
383+386+392 = 387 Volts 
           3 
thus the unbalance percentage is 
 

%29,1100
387

387392 =−
x  below the maximum allowed (3%) 

 

Electrical resistances power supply 
Each compressor comes with an electrical resistance located in the compressor’s lower area. Its purpose is to warm the 
lubricating oil and thus avoid the mixing of refrigerant fluid within. 
It is therefore necessary to ensure that the resistances are powered at least 24 hours before the planned start-up time. 
To ensure that they are activated, it is sufficient to keep the machine on by closing the general disconnecting switch Q10. 
The microprocessor, however, has a series of sensors that prevent the compressor from being started up when the oil 
temperature is not at least 5°C above the saturation temperature corresponding to the current pressure. 
Keep the Q0, Q1, Q2 and Q12 switches in the Off (or 0) position until the machine is to be started up. 
 

Startup procedure 
 

Turning on the machine 
1. With the general switch Q10 closed, check that switches Q0, Q1, Q2 and Q12 are in the Off (or 0) position. 
2. Close the thermal-magnetic switch Q12 and wait for the microprocessor and the control to start. Check that the oil 

temperature is warm enough. The oil temperature must be at least 5 °C above the saturation temperature of the 
refrigerant in the compressor. 
If the oil is not warm enough, it will not be possible to start the compressors and the phrase “Oil Heating” will appear 
on the microprocessor display. 

3. Start the water pump should the machine not be supplied with one. 
4. Put the Q0 switch on the On position and wait for “Unit-On/ Compressor Stand-By” to appear on the display. 

If the water pump is supplied with the machine, the microprocessor should start it at this point. 
5. Check that the evaporator pressure drop is the same as the design pressure drop and correct it if necessary. The 

pressure drop must be measured at the factory-supplied charge connections placed on the evaporator piping. Do 
not measure the pressure drop at points where any valves and/or filters are interposed. 

6. Only at the first start-up, put the Q0 switch in Off position to check that the water pump stays on for three minutes 
before it stops (this applies to the built-in pump and any external pump). 

7. Put the Q0 switch in On position once again. 
8. Check that the local temperature setpoint is set to the required value by pressing the Set button. 
9. Turn the Q1 switch to On (or 1) to start compressor #1. 
10. Once the compressor has started, wait for at least 1 minute for the system to stabilise. During this time the controller 

will perform a series of operations to empty the evaporator (Pre-Purge) to ensure a safe start-up. 
11. At the end of the Pre-Purge, the microprocessor will start loading the compressor, now running, in order to reduce 

the outlet water temperature. Check the proper functioning of the capacity control by measuring the compressor’s 
electrical current consumption. 

12. Check refrigerant evaporation and condensation pressure. 
13. Check that the cooling fans have started, as a response to an increase in condensation pressure. 
14. Once the system has stabilized, check that the liquid sight glass located on the pipe to the expansion valve is 

completely full (no bubbles) and that the humidity indicator shows “Dry”. Any bubbles inside the liquid sight glass 
might indicate a low refrigerant level or an excessive pressure drop through the filter dryer or an expansion valve 
that is blocked at the full open position. 
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15. In addition to checking the liquid sight glass, check the circuit operating parameters by verifying:  
a) Superheating of refrigerant at compressor suction 
b) Superheating of refrigerant at compressor discharge 
c) Subcooling of liquid coming out of the condenser banks 
d) Evaporation pressure 
e) Condensation pressure 
 
Except for liquid temperature and suction temperature for machines with a thermostatic valve, which require the use 
of an external thermometer, all other measurements can be carried out by reading the relevant values directly on 
the on-board microprocessor display. 
 

16. Turn the Q2 switch to On (or 1) to start compressor #2. 
17. Repeat steps 10 through 15 for the second circuit. 
 

Table 21 - Typical working conditions with compressors at 100% 
Economised cycle? Suction superheating Delivery superheating Liquid subcooling 

NO 4 ± 6 °C 20 ± 25 °C 5 ± 6 °C 
YES 4 ± 6 °C 18 ± 23 °C 10 ± 15 °C 

 

IMPORTANT 
 
The symptoms of a low refrigerant charge are: low evaporation pressure, high suction and exhaust superheating (beyond 
the above limits) and a low subcooling level. In this case, add R134a refrigerant to the relevant circuit. The system has 
been provided with a charge connection between the expansion valve and the evaporator. Charge refrigerant until 
working conditions return to normal. 
Remember to reposition the valve cover when finished. 
 
 
18. To turn off the machine temporarily (daily or weekend shutdown) turn the Q0 switch to Off (or 0) or open the remote 

contact between terminals 58 and 59 on terminal board M3 (Installation of remote switch to be carried out by the 
customer). The microprocessor will activate the shutdown procedure, which requires several seconds. Three 
minutes after the compressors have been shut down, the microprocessor will shut down the pump. Do not switch off 
the main power supply so as not to de-activate the electrical resistances of the compressors and the evaporator. 

 

IMPORTANT 
 
If the machine is not supplied with a built-in pump, do not shut down the external pump before 3 minutes have elapsed 
after the last compressor has shut down. Early shutdown of the pump triggers a water-flow failure alarm. 
 

Seasonal shutdown 
1. Turn switches Q1 and Q2 to the Off (or 0) position to shut down the compressors, using the normal pump-down 

procedure. 
2. After the compressors have been shut down, turn switch Q0 to Off (or 0) and wait for the built-in water pump to shut 

down. If the water pump is managed externally, wait for 3 minutes after the compressors have shut down before 
turning off the pump. 

3. Open the Q12 (Off position) thermal magnetic switch inside the control section of the electrical board then open the 
general disconnector switch Q10 to cut off the machine’s power supply entirely. 

4. Close the compressor intake valves (if any) and delivery valves and also the valves located on the liquid and liquid 
injection line. 

5. Place a warning sign on every switch that has been opened, advising to open all the valves before starting the 
compressors. 

6. If no water and glycol mixture has been introduced into the system, discharge all the water from the evaporator and 
from the connected piping if the machine is to remain inactive during the winter season. One must remember that 
once the machine’s power supply has been cut off, the antifreeze electrical resistance cannot function. Do not leave 
the evaporator and piping exposed to the atmosphere during the entire period of inactivity. 
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Starting up after seasonal shutdown 
1. With the general disconnector switch open, make sure that all the electrical connections, cables, terminals and 

screws are well tightened to ensure good electrical contact. 
2. Verify that the power supply voltage applied to the machine is within ± 10% of the nominal nameplate voltage and 

that the voltage unbalance between phases is within ± 3% range. 
3. Verify that all control devices are in good condition and functioning and that there is a suitable thermal load for start-

up. 
4. Verify that all the connection valves are well tightened and that there are no refrigerant leaks. Always reposition the 

valve covers. 
5. Verify that switches Q0, Q1, Q2 and Q12 are in the open position (Off). Turn the general disconnector switch Q10 to 

the On position. Doing this will allow to turn on the electrical resistances of the compressors. Wait at least 12 hours 
for them to warm up the oil. 

6. Open all suction, delivery, liquid and liquid injection valves. Always reposition valve covers. 
7. Open the water valves to fill the system and vent the air from the evaporator through the vent valve installed on its 

shell. Verify that there are no water leaks from the piping. 
 

System maintenance 
 

WARNING 
 
All routine and extraordinary maintenance activities on the machine must be carried out solely by qualified personnel who 
are familiar with the machine characteristics, operation and maintenance procedures, and who are aware of the safety 
requirements and risks involved. 
 
 
 

WARNING 
 
The causes of repeated shutdowns deriving from triggering of safety devices must be investigated and corrected. 
Re-starting the unit after simply resetting the alarm can seriously damage the equipment. 
 
 
 

WARNING 
 
A correct refrigerant and oil charge is essential for optimal operation of the machine and for environmental protection. 
Any oil and refrigerant recovery must conform to legislation in force. 
 

General 
 

IMPORTANT 
 
Besides the checks suggested in the routine maintenance program, it is recommended to schedule periodical 
inspections, to be carried out by qualified personnel, as follows: 
4 inspections per year (1 every 3 months) for units running about 365 days per year; 
2 inspections per year (1 at seasonal start-up and the second one in the middle of the season) for units running about 
180 days per year with seasonal operation. 
 
 
It is important that during initial start-up and periodically during operation, routine verifications and checks are performed. 
These must also include verification of suction and condensation pressure and visual inspection of the sight glass 
installed on the liquid line. Verify through the built-in microprocessor that the machine operates within the normal 
superheating and subcooling values. A recommended routine maintenance programme is shown at the end of this 
chapter while a form for collecting operational data can be found at the end of this manual. Weekly recording of all the 
machine’s operating parameters is recommended. Collecting this data will be very useful to the technicians in the event 
that technical assistance is called for. 
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Compressor maintenance 
 

IMPORTANT 
 
Since the compressor is of the semi-hermetic type, it requires no scheduled maintenance. However, for granting the 
highest levels of performance and efficiency and for preventing malfunctions, it is recommended that a visual check for 
wear in the satellite and clearances between main screw and the satellite is carried out every 10.000 running hours. 
Such inspection has to be carried out by qualified and trained personnel. 
 
 
The analysis of vibrations is a good method for verifying the mechanical conditions of the compressor. 
Verification of vibration readings immediately after start-up and periodically on an annual basis is recommended. The 
compressor load must be similar to the previous measurement’s load to ensure measurement reliability. 

Lubrication 
The units do not require a routine procedure for lubrication of components. The fan bearings have permanent lubrication 
and no additional lubrication is therefore required. 
Compressor oil is of the synthetic type and is highly hygroscopic. It is therefore advised to limit its exposure to the 
atmosphere during storage and filling. It is recommended that the oil be exposed to the atmosphere for no more than 
10 minutes. 
The compressor oil filter is located under the oil separator (delivery side). Its replacement is advised when its pressure 
drop exceeds 2.0 bar. The pressure drop across the oil filter is the difference between the compressor discharge 
pressure and the oil pressure. Both these pressures can be monitored through the microprocessor for both compressors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A “A” unloading solenoid valve 
B High pressure switch 
C High pressure transducer 
D Oil/discharge temperature sensor 
E "B" loading solenoid valve 
F Oil transducer (hiddden side) 
G Oil filter 

Figure 47 - Installation of control devices for Fr3100 compressor 
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A Economiser port 
B Lifting 
C High pressure switch 
D Suction 
E Loading solenoid valve 
F Unloading solenoid valve 
G Discharge 
H Oil charge cock 
I Transducer for high pressure 
J Drain 
K Oil filter 
L Transducer for oil pressure 
M Heater sheath for oil sump 
N Temperature sensor position 
O Oil filter 

Figure 48 - Installation of control devices for Fr3200 compressor 
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Routine maintenance 

Table 22 - Routine maintenance programme  
 

List of Activities 
 

 
Weekly 

 
Monthly 
(Note 1) 

 
Yearly 

(Note 2) 
General:    
Reading of operating data (Note 3) X   
Visual inspection of machine for any damage and/or loosening  X  
Verification of thermal insulation integrity   X 
Clean and paint where necessary   X 
Analysis of water (6)   X 
    
Electrical:    
Verification of control sequence   X 
Verify contactor wear – Replace if necessary   X 
Verify that all electrical terminals are tight – Tighten if necessary   X 
Clean inside the electrical control board   X 
Visual inspection of components for any signs of overheating  X  
Verify operation of compressor and electrical resistance  X  
Measure compressor motor insulation using the Megger    X 
    
Refrigeration circuit:    
Check for any refrigerant leakage  X  
Verify refrigerant flow using the liquid sight glass – Sight glass full X   
Verify filter dryer pressure drop   X  
Verify oil filter pressure drop (Note 5)  X  
Analyse compressor vibrations   X 
Analyse compressor oil acidity (7)   X 
    
Condenser section:    
Clean condenser banks (Note 4)   X 
Verify that fans are well tightened   X 
Verify condenser bank fins – Comb if necessary   X 
 
Notes: 
1. Monthly activities include all the weekly ones. 
2. The annual (or early season) activities include all weekly and monthly activities. 
3. Machine operating values should be read on a daily basis thus keeping high observation standards. 
4. In environments with a high concentration of air-borne particles, it might be necessary to clean the condenser bank 

more often. 
5. Replace the oil filter when the pressure drop across it reaches 2.0 bar. 
6. Check for any dissolved metals. 
7. TAN (Total Acid Number) :   ≤0,10 : No action 

Between 0.10 and 0.19 : Replace anti-acid filters and re-check after 1000 
running hours. Continue to replace filters until the TAN is lower than 0.10. 
>0,19 : Replace oil, oil filter and filter dryer. Verify at regular intervals. 

Replacement of filter dryer 
It is strongly advised that the filter dryer cartridges be replaced in the event of a considerable pressure drop across the 
filter or if bubbles are observed through the liquid sight glass while the subcooling value is within the accepted limits. 
Replacement of the cartridges is advised when the pressure drop across the filter reaches 50 kPa with the compressor 
under full load. 
The cartridges must also be replaced when the humidity indicator in the liquid sight glass changes colour and shows 
excessive humidity, or when the periodic oil test reveals the presence of acidity (TAN is too high). 



 D – 507 C – 07/02 B – EN  pag 76/84 

Procedure to replace the filter dryer cartridge 
 

ATTENTION 
 
Ensure proper water flow through the evaporator during the entire servicing period. Interrupting the water flow during this 
procedure would cause the evaporator to freeze, with consequent breakage of internal piping. 
 
 

1. Shut down the relevant compressor by turning the Q1 or Q2 switch to Off. 
2. Wait until the compressor has stopped and close the valve located on the liquid line. 
3. Start the relevant compressor by turning the Q1 or Q2 switch to On. 
4. Check the relevant evaporation pressure on the microprocessor display. 
5. When the evaporation pressure reaches 100 kPa turn the Q1 or Q2 switch again to turn off the compressor. 
6. Once the compressor has stopped, place a label on the compressor start-up switch that is under maintenance, to 

prevent undesired start-ups. 
7. Close the compressor suction valve (if any). 
8. Using a recovery unit, remove surplus refrigerant from the liquid filter until atmospheric pressure is reached. The 

refrigerant must be stored in a suitable and clean container. 
 

ATTENTION 
 
To protect the environment, do not release removed refrigerant into the atmosphere. Always use a recovery and storage 
device. 
 
 

9. Balance internal pressure with external pressure by pressing the vacuum pump valve installed on the filter cover. 
10. Remove the filter dryer cover. 
11. Remove the filter elements. 
12. Install the new filter elements in the filter. 
13. Replace the cover gasket. Do not allow any mineral oil onto the filter gasket so as not to contaminate the circuit. 

Use only compatible oil for this purpose (POE). 
14. Close the filter cover. 
15. Connect the vacuum pump to the filter and pull vacuum to 230 Pa. 
16. Close the vacuum pump valve.  
17. Recharge the filter with the refrigerant recovered during emptying. 
18. Open the liquid line valve. 
19. Open the suction valve (if any). 
20. Start the compressor by turning switch Q1 or Q2. 

Replacement of the oil filter 
 

ATTENTION 
 
The lubrication system has been designed to keep most of the oil charge inside the compressor. During operation, 
however, a small amount of oil circulates freely in the system, conveyed by the refrigerant. The amount of replacement 
oil going into the compressor should therefore be equal to the quantity removed rather than the amount stated on the 
nameplate; this will avoid excess of oil during the following start-up. 
The quantity of oil removed from the compressor must be measured after having allowed the refrigerant present in the oil 
to evaporate for a suitable amount of time. To reduce the refrigerant content in the oil to a minimum, it is advised that the 
electrical resistances be kept on and that the oil be removed only when it has reached a temperature of 35÷45°C. 
 
 

ATTENTION 
 
The replacement of the oil filter requires careful attention with regard to oil recovering; the oil must not be exposed to air 
for more than about 30 minutes. 
In case of doubts, verify oil acidity or, if it is not possible to carry out the measurement, replace the charge of lubricant 
with fresh oil stored in sealed tanks or in a way that meet supplier specifications. 
 
 
The compressor oil filter is located under the oil separator (discharge side). It is strongly advised that it be replaced when 
its pressure drop exceeds 2.0 bar. The pressure drop across the oil filter is the difference between the compressor 
delivery pressure minus oil pressure. Both pressures can be controlled through the microprocessor for both 
compressors. 
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 Required materials: 
  Oil filter Code 7384-188 for Fr3100 compressor  – Quantity 1 
  Oil filter Code 95816-401 for Fr3200 compressor – Quantity 1 
  Gaskets kit Code 128810988 for both compressors – Quantity 1 
 Compatible oils: 
  Mobile Eal Arctic 68 
  ICI Emkarate RL 68H 
The standard oil charge for a compressor is 13 litres for Fr3100 compressor and 16 litres for Fr3200 compressor. 

Procedure to replace oil filter 
1. Shut down both compressors by turning the Q1 and Q2 switches to the Off position. 
2. Turn the Q0 switch to Off, wait for the circulation pump to turn off and open the general disconnector switch Q10 to 

cut off the machine’s electrical power supply. 
3. Place a label on the handle of the general disconnector switch in order to prevent accidental start-up. 
4. Close the suction, discharge and liquid injection valves. 
5. Connect the recovery unit to the compressor and recover the refrigerant in a suitable and clean container. 
6. Evacuate the refrigerant until the internal pressure has turned negative (compared to atmospheric pressure). The 

amount of refrigerant dissolved in the oil is reduced to a minimum in this way. 
7. Drain the oil in the compressor by opening the drain valve located under the motor. 
8. Remove the oil filter cover and remove the internal filter element. 
9. Replace the cover and internal sleeve gasket. Do not lubricate the gaskets with mineral oil in order not to 

contaminate the system. 
10. Insert the new filter element. 
11. Reposition the filter cover and tighten the screws. The screws must be tightened alternately and progressively 

setting the torque wrench at 60Nm. 
12. Charge the oil from the upper valve located on the oil separator. Considering the high hygroscopy of ester oil, it 

should be charged as quickly as possible. Do not expose ester oil to the atmosphere for more than 10 minutes. 
13. Close the oil charging valve. 
14. Connect the vacuum pump and evacuate the compressor up to a vacuum of 230 Pa. 
15. On reaching the above vacuum level, close the vacuum pump valve.  
16. Open the system’s delivery, suction and liquid injection valves. 
17. Disconnect the vacuum pump from the compressor. 
18. Remove the warning label from the general disconnector switch. 
19. Close the general disconnecting switch Q10 to supply power to the machine. 
20. Start the machine by following the start-up procedure described above. 
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A Suction side 
B Low pressure measurement point 
C Oil drainage tap position 
D Position of oil-heating electrical resistance 
E Oil temperature sensor 
F Oil filter cover 
G Minimum oil level 
H Oil transducer 
I Maximum oil level 
J Liquid injection 
K Oil loading plug 

Figure 49 – Front and back views for Fr3100 
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Refrigerant charge 
 

ATTENTION 
 
The units have been designed to operate with R134a refrigerant. So DO NOT USE refrigerants other than R134a. 
 
 

ATTENTION 
 
When refrigerant gas is added to or removed from the system, ensure proper water flow through the evaporator for the 
entire charge/discharge time. Interrupting the water flow during this procedure would cause the evaporator to freeze with 
consequent breakage of its internal piping. 
Damage caused by freezing makes the warranty void. 
 
 

ATTENTION 
 
Removal of the refrigerant and replenishing operations must be performed by technicians who are qualified to use the 
appropriate materials for this unit. Unsuitable maintenance can result in uncontrolled losses in pressure and fluid. Do not 
disperse the refrigerant and lubricating oil in the environment. Always be equipped with a suitable recovery system. 
 
 
The units ship with a full refrigerant charge, but in some cases it might be necessary to replenish the machine in the field. 
 

ATTENTION 
 
Always verify the causes of a loss of refrigerant. Repair the system if necessary then recharge it. 
 
 
The machine can be replenished under any stable load condition (preferably between 70 and 100%) and under any 
ambient temperature condition (preferably above 20°C). The machine should be kept running for at least 5 minutes to 
allow the fan steps, and thus the condensation pressure, to stabilise.  
Approximately 15% of the condenser banks is dedicated to subcooling the liquid refrigerant. The subcooling value is 
approximately 5-6°C (10-15°C for machines with an economiser). 
Once the subcooling section has been completely filled, additional refrigerant will not increase system efficiency. 
However, a small additional quantity of refrigerant (1÷2 kg) makes the system slightly less sensitive. 
 
Note: When the load and the number of active fans vary, so does the subcooling and it requires several minutes to 
stabilise again. However, the subcooling should not come below 3°C under any condition. Also, the subcooling value can 
change slightly as the water temperature and the suction superheating vary. As the suction superheating value 
decreases, there is a corresponding decrease in subcooling. 
 
One of the following two scenarios can arise in a machine without refrigerant: 

1. If the refrigerant level is slightly low, flow of bubbles can be seen through the liquid sight glass. Replenish the 
circuit as described in the replenishment procedure. 

2. If the gas level in the machine is moderately low, the corresponding circuit could have some low-pressure stops. 
Replenish the corresponding circuit as described in the replenishment procedure. 
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Procedure to replenish refrigerant 
1. If the machine has lost refrigerant, it is necessary to first establish the causes before carrying out any 

replenishment operation. The leak must be found and repaired. Oil stains are a good indicator, as they can 
appear in the vicinity of a leak. However, this is not necessarily always a good search criterion. Searching with 
soap and water can be a good method for medium to large leaks, while an electronic leak detector is required to 
find small leaks. 

2. Add refrigerant to the system through the service valve located on the suction pipe or through the Schrader valve 
located on the evaporator inlet pipe. 

3. The refrigerant can be added under any load condition between 25 and 100% of the system capacity. Suction 
superheating must be between 4 and 6°C. 

4. Add enough refrigerant to fill the liquid sight glass entirely, so that no flow of bubbles can be seen anymore. Add 
an extra 2 ÷ 3 kg of refrigerant as a reserve, to fill the subcooler if the compressor is operating at 50 – 100% load. 

5. Check the subcooling value by reading the liquid pressure and the liquid temperature near the expansion valve. 
The subcooling value must be between 4 and 8°C and between 10 and 15°C for the machines with an 
economiser. With reference to the above mentioned values, the subcooling will be lower at 75÷100% load and 
higher at 50% load. 

6. When the ambient temperature is above 16°C, all fans should be on. 
7. Overcharging the system will entail a rise in the compressor’s discharge pressure, owing to excessive filling of the 

condenser section pipes. 

Table 23 - Pressure/ Temperature 
Pressure/Temperature table for R-134a  

°C bar °C bar °C bar °C bar 

-14 0.71 12 3.43 38 8.63 64 17.47 

-12 0.85 14 3.73 40 9.17 66 18.34 

-10 1.01 16 4.04 42 9.72 68 19.24 

-8 1.17 18 4.37 44 10.30 70 20.17 

-6 1.34 20 4.72 46 10.90 72 21.13 

-4 1.53 22 5.08 48 11.53 74 22.13 

-2 1.72 24 5.46 50 12.18 76 23.16 

0 1.93 26 5.85 52 13.85 78 24.23 

2 2.15 28 6.27 54 13.56 80 25.33 

4 2.38 30 6.70 56 14.28 82 26.48 

6 2.62 32 7.15 58 15.04 84 27.66 

8 2.88 34 7.63 60 15.82 86 28.88 

10 3.15 36 8.12 62 16.63 88 30.14 
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Standard checks 
 

Temperature and pressure sensors 
The unit comes factory-equipped with all the sensors listed below. Periodically check that their measurements are correct 
by means of reference instruments (manometers, thermometers); correct the wrong readings as necessary using the 
microprocessor keypad. Well-calibrated sensors ensure better efficiency for the machine and a longer lifetime. 
Note: refer to the microprocessor use and maintenance manual for a complete description of applications, settings and 
adjustments. 
 
All sensors are preassembled and connected to the microprocessor. The descriptions of each sensor are listed below: 
 
Outlet water temperature sensor – This sensor is located on the evaporator outlet water connection and is used by the 
microprocessor to control the machine load depending on the system’s thermal load. It also helps control the 
evaporator’s antifreeze protection. 
 
Inlet water temperature sensor – This sensor is located on the evaporator inlet water connection and is used for 
monitoring the return water temperature. 
 
External air temperature sensor – Optional. This sensor allows to monitor the external air temperature on the 
microprocessor display. It is also used in the “OAT setpoint override”. 
 
Compressor discharge pressure transducer – This is installed on every compressor and allows to monitor the 
discharge pressure and to control the fans. Should the condensation pressure increase, the microprocessor will control 
the compressor load in order to allow it to function even if the compressor gas flow must be reduced. It also contributes 
to the oil control logic. 
 
Oil pressure transducer - This is installed on every compressor and allows to monitor the oil pressure. The 
microprocessor uses this sensor to inform the operator on the conditions of the oil filter and on how the lubrication 
system is functioning. By working together with the high- and low-pressure transducers, it protects the compressor from 
problems deriving from poor lubrication. 
Low-pressure transducer – This is installed on every compressor and allows to monitor the compressor suction 
pressure along with low pressure alarms. It contributes to complementing the oil control logic. 
 
Suction sensor – This is installed optionally (if the electronic expansion valve has been requested) on each compressor, 
and allows to monitor the suction temperature. The microprocessor uses the signal from this sensor to control the 
electronic expansion valve. 
 
Compressor discharge temperature sensor – This is installed on each compressor and allows to monitor compressor 
discharge temperature and oil temperature. The microprocessor uses the signal from this sensor to control the liquid 
injection and to shut down the compressor in case that the discharge temperature reaches 110°C. It also protects the 
compressor from pumping liquid refrigerant at start-up. 
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Test sheet 
 
It is recommended that the following operation data are recorded periodically in order to verify the correct function of the 
machine over the time. These data will also be extremely useful to the technicians who will be performing routine and/or 
extraordinary maintenance on the machine. 

Water side measurements 
Chilled water setpoint °C _________ 
Evaporator outlet water temperature °C _________ 
Evaporator inlet water temperature °C _________ 
Evaporator pressure drop kPa _________ 
Evaporator water flow rate m3/h _________ 

Refrigerant side measurements 
Circuit #1    
 Compressor Load _____ % 
 N° of active Fans _____  
 N° of expansion valve cycles (electronic only) _____  
Refrigerant/ Oils pressure Evaporation pressure _____ bar 
 Condensation pressure _____ bar 
 Oil pressure _____ bar 
Refrigerant temperature Evaporation saturated temperature _____ °C 
 Suction gas pressure _____ °C 
 Suction superheating _____ °C 
 Condensation saturated temperature _____ °C 
 Discharge superheating _____ °C 
 Liquid temperature _____ °C 
 Subcooling _____ °C 
 
Circuit #2    
 Compressor Load _____ % 
 N° of active Fans _____  
 N° of expansion valve cycles (electronic only) _____  
Refrigerant/ Oils pressure Evaporation pressure _____ bar 
 Condensation pressure _____ bar 
 Oil pressure _____ bar 
Refrigerant temperature Evaporation saturated temperature _____ °C 
 Suction gas pressure _____ °C 
 Suction superheating _____ °C 
 Condensation saturated temperature _____ °C 
 Discharge superheating _____ °C 
 Liquid temperature _____ °C 
 Subcooling _____ °C 
External air temperature  _____ °C 
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Electrical measurements 
 
Analysis of the unit’s voltage unbalance: 
   Phases:  RS        ST                   RT 
 
                _____ V                   _____ V            _____  V     
       

                    Unbalance %: %_____100
max =−

x
Vmedio

VmedioV
 

 
Compressors current – Phases:                   R       S     T    
     

Compressor   #1             _____ A                 _____ A _____ A     
Compressor   #2             _____ A                  _____ A _____ A 
 

Fans current:   #1        _____ A       #2      _____ A 
    #3        _____ A       #4      _____ A 
    #5        _____ A       #6      _____ A 
    #7        _____ A       #8      _____ A 
 
Service and limited warranty 
 
All machines are factory-tested and guaranteed for 12 months as of the first start-up or 18 months as of delivery. 
These machines have been developed and constructed according to high quality standards ensuring years of failure-free 
operation. It is important, however, to ensure proper and periodical maintenance in accordance with all the procedures 
listed in this manual.  
We strongly advise stipulating a maintenance contract with a service authorized by the manufacturer in order to ensure 
efficient and problem-free service, thanks to the expertise and experience of our personnel. 
It must also be taken into consideration that the unit requires maintenance also during the warranty period.�
It must be borne in mind that operating the machine in an inappropriate manner, beyond its operating limits or not 
performing proper maintenance according to this manual can void the warranty. 
Observe the following points in particular, in order to conform to warranty limits: 
1. The machine cannot function beyond the specified limits  
2. The electrical power supply must be within the voltage limits and without voltage harmonics or sudden changes. 
3. The three-phase power supply must not have un unbalance between phases exceeding 3%. The machine must 

stay turned off until the electrical problem has been solved. 
4. No safety device, either mechanical, electrical or electronic must be disabled or overridden. 
5. The water used for filling the water circuit must be clean and suitably treated. A mechanical filter must be installed at 

the point closest to the evaporator inlet. 
6. Unless there is a specific agreement at the time of ordering, the evaporator water flow rate must never be above 

120% and below 80% of the nominal flow rate. 

medio = average 
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We reserve the right to make changes in design and construction at any time without notice, thus the cover picture is not binding. 
 
 
 
 
 
 

Air-cooled screw chillers 
 
EWAD 190-600AJYNN 
EWAD 210-500AJYNN/Q 
EWAD 260-650AJYNN/A 
EWAD 200-600AJYNN/H 
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Zandvoordestraat 300 
B-8400 Ostend – Belgium 
www.daikineurope.com 

Daikin Europe N.V. is participating in the 
EUROVENT Certification Programme. 
Products are as listed in the EUROVENT 
Directory of Certified Products. 

Daikin units comply with the European 
regulations that guarantee the safety of 
the product. 




