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MAINTENANCE 

General
Maintenance should be an integral part of a refrigeration plant's safety and life span.  Without regular periodic maintenance, the system may become unreliable or unsafe.

Regular periodic maintenance should be carried out on all of the equipment related to the system. Maintenance of the system should only be carried out by competent personnel and only after they have isolated all electrical equipment related to the system.

All maintenance should be carried out in accordance to the vendor's component maintenance instructions.  This will ensure safe and reliable operation.

Safe and reliable operation, however, also depends upon the total exclusion of air, moisture and debris from the system.  If the system has to be opened up for maintenance the following specialized equipment will be necessary for effective maintenance of the system:

(1)
For evacuation purposes a single stage vacuum pump complete with evacuating line and auxiliaries.

A pump of not less than 10 CFM (300 liter’s/min.) capacity is recommended for complete system evacuation, for component evacuation a capacity of approx. 3 CFM (100 liter’s/min.) should be adequate.  The evacuation line and auxiliaries is also used for refrigerant charging purposes.

(2)
For lube oil charging purposes a pump of suitable size and duty will be required complete with charging hose and auxiliaries.

(3)
For refrigerant decanting purposes a portable condensing unit.  This would be a "purpose built" unit designed for the transfer of refrigerant liquid or vapor from a section of the system into empty refrigerant cylinders - so avoiding loss and the discharge of refrigerant to atmosphere.

For details of specialist vendor component maintenance instructions refer to Section 19.  The following general notes relate to the system as a whole.

Contamination
The presence of air in the system will cause a rise in condensing pressure, compressor discharge temperature, compressor power absorbed and a reduction in compressor performance.  It is difficult to purge without the risk of loss of refrigerant charge.

The presence of moisture will cause freezing within the system and, ultimately, damage.   It may also react with components of the refrigerant charge to produce corrosive acids - and with the oil to destroy its lubricating qualities.

The presence of dirt will cause mechanical damage to components.

Pressure Systems
Any equipment that contains material at a pressure higher than 14.7 PSIA (1 BARA) is potentially dangerous.

Even the transfer of refrigerant is potentially dangerous, therefore, maintenance must only be carried out by competent personnel who are fully aware of the dangers and shall be familiar with the operation of the equipment.

It is also important that under no circumstances must any on or off site repair be carried out involving the application of heat on any pressure containing part. 

No valve shall be removed or new valves installed without authority of the owners engineers as this may seriously jeopardize the safety of the system.

To inspect any item of line equipment, i.e. strainers or control valves.

Reference should be made to Section 7 - Decanting or Discharging Refrigerant.

Pressurized System Internal Examination
Refrigeration systems are sealed systems which should have been vacuum dehydrated prior to charging.

Therefore, as no water is present, and refrigerant is not corrosive, no internal inspection is considered necessary.

Pressurized System External Examination
a)
Painted Components
It is recommended that all externally painted surfaces open to the ambient environment are inspected annually or more often as site conditions dictate.

Should any damage to, or breakdown of, the paint system occur which may lead to corrosion the area affected must be repaired in accordance with the paint manufacturers recommended procedure.

b)
Insulated Surfaces
It is recommended that all insulated surfaces be inspected annually or more often, as site conditions demand, for signs of breakdown or mechanical damage.

Any sign of deterioration shall be inspected more closely to determine if any material under the insulation has become damaged.  When the extent of deterioration is established it is recommended that repair be effected in accordance with relevant manufacturers recommendations.

Compressor(s) and Equipment
The compressor, motor and any other equipment related to the safe operation of the compressor should be maintained in accordance with the vendors maintenance instructions.

Vessels and Pipework
These items are either insulated or painted.

Where any damage to the insulation has occurred the insulation should be replaced after ensuring that no damage has occurred to the vessel or pipework.

For painted equipment paintwork should be treated in accordance with the manufacturers recommendations unless otherwise specified by the Customer or Vendor.

Where a vessel or pipework has been damaged the integrity of the equipment may have been jeopardized, therefore the equipment should be repaired in accordance with the vendors instructions or replaced.

Relief Valves
These should be maintained in accordance with the vendor's maintenance instructions. Should it necessary to isolate the relief valve:  (1)  Close off a section, then remove all of the refrigerant before maintenance is carried out on the relief valve.  This section should then be evacuated or purged before returning to service.  (2).  Often a 3-way changeover valve is fitted to aid maintenance without affecting plant safety.  For detailed operation and maintenance instructions for all safety valves, refer to vendor's instructions.

Bursting Disc(s)  (if fitted)

These should be maintained in accordance with the vendors maintenance instructions and in association with the relief valve manufacturers data.

Control Valves
These should be maintained in accordance with the vendors maintenance instructions.

Level Gauges
These should be maintained in accordance with the vendors maintenance instructions.

Moisture Indicator (if fitted)
This should be monitored and recorded regularly, as indication of moisture ingress to the system. Any leak must be detected and corrected as soon as possible .  The core(s) in the filter drier(s) should also be replaced.  The moisture indicator should be maintained in accordance with the vendors maintenance instructions.

Suction Strainer
Where possible these should be inspected and cleaned on a regular basis.

Where strainers cannot be easily inspected, the pressure drop across the strainer should be monitored weekly.  A significant rise in pressure drop across the strainer would indicate a strainer blockage.  Typically the pressure drop for a clean strainer would not exceed 1.5 psi (0.1 Bar).

Filter Driers  (if fitted)
These should be inspected and cleaned on a regular basis, for further information refer to vendors instructions.

Control Panel and Electrical Switches
These should be maintained with the vendors maintenance instructions.  For additional information see SECTION 12 of this manual for Electrical Control and Operation.

EFFECTS OF MOISTURE IN REFRIGERATION SYSTEMS
Moisture has a number of chemical effects.  As water it can cause rusting of steel components and freezing at control valves.  In certain concentrations, hydrolysis may take place.  It is believed that the mechanism of corrosion goes through the formation of hydrochloric acid in this hydrolysis, since the corresponding chlorides of copper and iron are formed and hydrogen is isolated.  The degree of fluorination of the refrigerant is a determining factor in the tendency of the refrigerant to undergo hydrolysis, with the more highly fluorinated being the most stable.

After the system is initially made dry it becomes essential to maintain this condition.  This is best accomplished using a liquid line drier and a moisture indicator to signal the degree of dryness.

Moisture indicators placed between the charging valve and the evaporator will indicate unacceptable amounts of water in the system by color changes.  However, moisture indicators are susceptible to bright light and therefore they should be kept capped or covered until inspection is required and renewed if they become contaminated.

The filter cores in the drier have a high capacity for moisture and a neutralizing action against acids, they will also collect solids.

A filter drier should have been installed in your plant to ensure that the refrigerant is kept clean and dry and to maximize the effective life of the plant.

The filter drier must be kept in circuit at all times.  On smaller plants the filter drier will be sized to accommodate the full flow of liquid refrigerant and Valve "A", shown in the figure below, should be kept closed during normal operation.

On larger plants it is not practical to fit filter driers large enough for full flow filtration.  In these cases Valves A, C & B should be kept open during normal operation.  Line 'aa' is sized for 100% refrigerant flow so the filter drier cores can be changed without stopping the plant.

If the moisture indicator indicates the presence of moisture, the filter drier cores should be replaced using the following procedure:-

1)
Open Valve A.

2)
Close Valves B and C

3)
Connect a suitable refrigerant recovery unit on to Valve D and then recover any refrigerant trapped between Valves B and C.

4)
Remove and replace the filter cores then reseal the drier.

5)
Connect a vacuum pump to Valve D then deep vacuum dehydrate the space between Valves C and B.

6)
Open Valves B and C, close Valve D.

7)
Run the system with Valves B and C open but Valve A closed.  This will reduce the capacity of the plant during the operation, but will dry the refrigerant.  Beware of any nuisance trips on the system due to Low Pressure Cutout during this period if it is essential to keep the plant running.

8)
When the moisture indicator shows the refrigerant is dry open Valve A and return the plant to normal operation.

9)
Determine how the refrigerant became wet.  Review the operating logs to establish if the plant was recently opened and not properly dehydrated or if additional refrigerant has been added recently.

Finally, it is preferable to introduce all new refrigerant to the system through the filter drier.  To do this Valve A should be closed during charging via Valve D.

.
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Decanting or Discharging Refrigerant
To recover refrigerant, a suitable condensing unit or pump out unit together with a supply of empty refrigerant cylinders and a reliable means of weighing them will be required.  The technician and equipment must be certified in accordance with the applicable Federal Regulations (58 CFR 28660).

The weight of an empty cylinder and the weight when filled can be established from the stamped data plate attached to the cylinder.

WARNING:
DO NOT under ANY circumstances use cylinders other than those intended for the particular refrigerant involved.

WARNING:
DO NOT under ANY circumstances overfill cylinders.  If a cylinder is overfilled, a rise in temperature will result in mechanical failure and rupture of the cylinder.
WARNING:
DO NOT under ANY circumstances use a cylinder that is damaged or has signs of misuse.

All charging hoses shall be suitable in size and duty and must be clean, dry and free of non-condensable gases to prevent moisture entering the system.

To decant the refrigerant, the following procedure should be followed:

Before decanting begins, the compressor shall be isolated electrically, all control valves shall be either partially or fully open and all remotely operated isolation valves shall be open.  If the condenser is water cooled, water must be circulated through the condenser, this is to prevent accidental freezing while decanting, and a small heat load may need to be applied to the evaporator either by circulating the process fluid or if an air coil the fans(s) would need to be operating.  This will ensure that the maximum amount of refrigerant is recovered.

1.
Position an empty refrigerant cylinder on a suitable weigh scale, if the refrigerant is suspected as contaminated or is to be disposed of specially marked cylinders shall be used, usually cylinders fitted with a dual, i.e. liquid/vapor port, would be used for these purposes.

2.
Connect a charging hose between the vapor port of the recovery cylinder and the liquid outlet port of the "pump out" unit.

3.
Connect a further charging hose between liquid or vapor inlet port of the "pump out" unit and an appropriate valve on the refrigeration plant, probably located in the discharge line between the compressor discharge and the condenser inlet.

4.
The "pump out" unit should then be operated until either the recovery cylinder is as full as allowed by weight in which case further empty cylinders would be required or until such time as the system pressure is reduced to a slight vacuum typically 10in/hg or (25cm/hg), at which point the "pump out" unit, cylinders and hoses can now be disconnected and removed.  The vacuum shall then be broken using oxygen free nitrogen to pressure of 0 psig (0 bar gauge).

The refrigeration system could now be opened for maintenance or inspection as required.  After completion of repairs or inspection all relevant joints shall be leak tested (as per Section 5 of this manual) and then the entire system shall be deep vacuum dehydrated (as per Section 5 of this manual).  Only now can the refrigerant (and oil if removed) be charged (as per Section 6 of this manual) and the system be re-commissioned.

Maintenance Program
Due to the complexity of the parts within a refrigeration system a maintenance program cannot be specified in its entirety, however the following is a guide which when used with the vendors instructions should form a fairly comprehensive program.

Daily (every 8 hours)

1. Record system vital data, i.e. temperatures, pressure levels and seal leakage rate etc. (see section 15).

Weekly  (more often if necessary)

1. Check and record oil levels.  Add oil if necessary.

2. Check for refrigerant and oil leaks and repair as necessary.

3. Check paint and insulation surfaces and repair as necessary.

Quarterly  (more often if necessary)

1. Oil analysis and replace oil and filters if necessary.

2. Record vibration levels - for further advice contact York International.

Semi-Annually  (more often if necessary)

1. Check operation of all isolation and control valves and repair as necessary.

Annually  (or as necessary)

1. Clean process side of evaporators (as applicable).

Clean water side of condensers (as applicable).

Clean water side of oil coolers (as applicable).

2. Paint equipment.

3. Check all electrical equipment and operation/calibration of instruments (pressure, temperature switches etc.).

4. Check, record and adjust as necessary motor to compressor alignment.

Water Treatment
It is important that re-circulated water for condensers and evaporators is maintained in a neutral and clean condition.  Water correctly treated from initial installation will extend the life of the plant and substantially reduce maintenance and running costs.

Regular checks and maintenance are essential.

YORK Recommends:
1.
A periodic check be made on the water for dust, sand or grit accumulation or any other impurities.  Water, which appears highly satisfactory at the time of installation, will soon deteriorate.  Intervals between inspections should be determined by local conditions, water supply, etc.  A log giving date of check, readings and action taken should be kept by the Engineer.

2.
All process or cooling water piping, tanks, etc., should be kept clean and flushed out regularly.

3.
Filters, strainers and screens should be inspected and cleaned regularly.

4.
Water should be tested for Ph value.  Water treatment should be maintained to give a reading of between 7.5 to 8 Ph.

5.
If the water is likely to, or becomes acid, (Ph below 6.8) or alkaline, (Ph above 9), consult water treatment experts for corrective chemical treatment.

6.
Atmospheric pollution should be taken into account where evaporative condensers or water cooling towers form part of the installation.  Local concentration of sulphurous or similar fumes can contaminate the water and turn it to an acid condition.

Brine or Secondary Refrigerant Treatment
It is important that the weight/volume brine mixture for the heat exchangers is maintained in a clean condition and in the correct concentration.  Brine correctly maintained will extend the life of the plant and substantially reduce maintenance and running costs.

Regular checks and maintenance are essential.

YORK Recommends:
1.
A periodic check be made on the brine mixture for dust, sand or grit accumulation or any other impurities.  Brine which appeared highly satisfactory at time of installation could deteriorate if not checked.  A log giving the date of check, readings and action taken should be kept by the Engineer.

2.
Strainers should be inspected and cleaned annually.

3.
Samples of brine mixture to be tested every month to ensure that the mixture concentration is correct and is clean.

4.
Any tanks should be kept clean and the system should only need to be flushed during major maintenance.

Brine or Secondary Refrigerant Treatment
The use of untreated or badly maintained water in evaporative or shell and tube condensers, cooling towers, cooling water systems, air washers, evaporators etc., results in one or more of the following problems:

a) Scale formation on heat transfer surfaces with the resultant loss of capacity and lower operating efficiency of the System.  Scale on heat transfer surfaces of condensers causes high condensing pressures while scale of heat transfer surfaces of evaporators causes low suction pressure.  Both of these conditions reduce plant capacity and increase power consumption.  This alkaline condition is usually caused by hard water.

b) Corrosion or rusting of the metal surfaces resulting in general deterioration and eventual equipment failure.  This acidic condition is usually caused by soft water.

c) Slime and algae on metal surfaces which restricts or blocks circulating pipes, strainer and spray nozzles.  This condition is caused by failure to treat the water for algae growth.

Recommended Service and Preventive Maintenance Schedules
General Maintenance
Proper maintenance is important in order to assure long and trouble-free service from your compressor.  Some areas critical to good compressor operation are:

1. Keep the refrigerant and oil clean and dry, avoid moisture contamination.  After servicing any portion of the refrigeration system, deep vacuum dehydrate to remove moisture before returning to service.  

2. Keep the suction strainer clean (when fitted).  Check periodically, particularly on new systems where welding slag or pipe scale could find its way into the compressor suction strainer.  Excessive dirt in the suction strainer could cause it to collapse, dumping debris into the compressor.

3. Keep the oil filters clean.  If filters show increasing pressure drop indicating dirt, change the filters.  Running a compressor for long periods with high filter pressure drop can starve the compressor for oil and lead to premature bearing failure.

4. Prevent slugging compressor with liquid refrigerant.  Make certain to maintain adequate liquid-vapor separation or superheat so as to avoid dumping liquid refrigerant into compressor suction.  Eliminate traps in piping.


Where fitted, keep liquid injection valves properly adjusted and in good condition.

5. Protect the compressor during long periods of shutdown.  If the compressor will be sitting for long periods without running it is advisable to evacuate the unit and charge with dry nitrogen.

6. A maintenance inspection is recommended at any time a compressor exhibits a noticeable change in vibration level, noise or performance.

Screw Compressor Tool Kit
A kit of special tools required for servicing the RWB II compressor is available and consists of one (1) each of the following:-

Male Thrust Bearing Tool

Male Rotor Locknut Spanner Wrench

Female Thrust Bearing Tool
Spindle Locknut Spanner Wrench

Lock Washer Tab Bender Tool
Side Stop Piston Spanner Wrench

Slide Valve Locking Tool

Seal Housing Puller

Rotor Endplay Checking Tool
Inlet Bore Cover and Balance Piston Puller

Spindle Extension Tool

Five (5) separate tool kits are available for compressor sizes as follows:

RWB II 38, 60, 76

RWB II 100, 134

RWB II 177, 222, 270

RWB II 316, 399

RWB II 496, 676, 856

Preventive Maintenance Inspection and Service
YORK compressors are designed and manufactured to give many years of trouble-free operation. A preventive maintenance program assures this maximum compressor life and minimizes costly unscheduled unit downtime.  Immediate inspection should be made if increased sound or vibration, increased shaft seal leakage, erratic slide valve operation, fluctuating oil pressure, loss of compressor efficiency, increased oil usage or oil contamination is noticed.  Inspection should be made, as per the following schedule, even if no deviation from normal operation is noticed.

Recommended Compressor Inspection and Service Intervals
See the YORK/Frick Compressor Manuals in Section 11 for maintenance and service required on other unit components.

Normal Duty Preventive Maintenance and Service
Oil Quality and Analysis
High quality refrigeration oil is necessary to insure compressor longevity and reliability.  Oil quality will rapidly deteriorate in refrigeration systems containing moisture and air or other contaminants.  In order to insure the quality of the refrigeration oil in the compressor unit follow these recommendations:

1. Only use YORK/Frick refrigeration oil or high quality refrigeration oils approved by YORK for your application.

2. Participation in a regular, periodic oil analysis program may be helpful in maintenance of oil and system integrity.

Vibration Analysis
Periodic vibration analysis (8,000/10,000 Hrs) can be useful in detecting bearing wear and other mechanical failures.  If vibration analysis is used as a part of your preventive maintenance program, take the following guidelines into consideration:

1. Always take vibration readings from exactly the same places, at exactly the same percent of load.

2. Use vibration readings taken from the new unit at start-up as the base line reference.

3. Evaluate vibration readings carefully as the instrument range and function used can vary.  Findings can be easily misinterpreted.

4. Vibration readings can be influenced by other equipment operating in the vicinity or connected to the same piping as the unit.
























































































































































































	Maintenance (Section 7).doc
	Status: Released
	16 May 02  Ver 1.08



