	YORK

Process Systems
	Installation Operation Maintenance Manual


	YORK

Process Systems
	Installation Operation Maintenance Manual



VACUUM DEHYDRATION OF REFRIGERANT SYSTEM
VACUUM DEHYDRATION OF REFRIGERANT SYSTEM (non Ammonia systems)
In order to eliminate operational problems resulting from trapped moisture it is necessary to evacuate the system prior to charging it with refrigerant and oil.  For the system to be considered dry, the equipment must be able to sustain a 2000 micron (2.0 mm Hg Abs) pressure. In order to achieve this, a double or even triple evacuation procedure may have to be carried out.   This is described below.

The equipment typically recommended is:

	QTY
	DESCRIPTION

	1
	Two stage vacuum pumps capable of creating a vacuum of 1mm Hg Abs. (1.3 m Bar A).

	1 set
	Charging/evacuation lines complete with necessary valves.


The procedure to be used is as follows:

1. First ensure that all parts of the system are at atmospheric pressure and that all free water has been drained as far as is practicable.   Open all valves, including gauge and oil-line valves, except those to atmosphere or to any instruments liable to be damaged by a vacuum - in the event of any doubt obtain confirmation from York International as to suitability.  Warm up all parts to be evacuated (where possible) typically 70-85°F (20 to 30 deg C).  Note: this requirement is advisable when the ambient temperature is 60°F (16°C) or less.

2. Connect the vacuum pump(s) to the system charging valves and install a vacuum gauge in the system at a point as far away from the vacuum pump as possible.

3. The vacuum pump(s) oil should be checked frequently for signs of water contamination (milky appearance).  If this situation occurs, the pump(s) must be run for 30 minutes isolated from the system with the gas ballast open and the system charging valve closed.  Alternatively, the oil charge may be replaced.

4. This process will also show if the pump(s) are faulty as 1 mm Hg Abs. (1.3 m Bar A) would not be achieved.  Even a small amount of moisture contamination in vacuum pump oil will raise the pump blank off pressure and prevent achieving the required vacuum level.

5. After proving that the vacuum pump(s) are working correctly, open the system charging valves.

The system pressure will fall initially and then stabilize when the moisture evaporates and will then continue to fall.  The length of time required to dehydrate the system depends upon the size and efficiency of the vacuum pump(s), the ambient temperature and the quantity of moisture in the system.

DO NOT stop the pump(s) without first closing the system charging valves otherwise the pump oil may be drawn into - and contaminate - the system.  Always check for this possibility if an interruption to the power supply is experienced, or suspected.  In the event of oil loss, it will be necessary to strip and internally clean affected parts.

During evacuation, check the vacuum pump oil regularly and service as required.  The oil may need to be replaced and/or topped off.

During the primary evacuation it might not be possible to pump down the system to 3 mm Hg Abs (4 m Bar A) due to leaks.  These leaks must be rectified before continuing evacuation.

NOTE:
The compressor shaft seal may have become misaligned during shipment and installation.  Rotate the shaft by hand to align and lubricate the seal prior to evacuation.

A leak is unlikely to occur if the system was carefully leak tested but likely areas are:

(1)
Compressor Shaft Seals

(2)
Valve Packing

(3)
Vacuum Pump Connections

(4)
Defective Stop Valves (not tightly shut off)

After rectifying any leaks, continue to pump the system down to 2000 microns (2.0 mm Hg Abs). Once this pressure has been achieved, isolate the vacuum pump(s).

It may, however, not be possible to achieve 3 mm Hg Abs (4 m Bar A) without double/triple evacuation due to the quantity of the water within the system.  Double/triple evacuation overcomes the inherent danger of freezing free water within the system.

While evacuating, if the pressure remains constant for a long time, this will suggest a large quantity of water.   If this situation occurs, the vacuum pumps should be isolated and the pressure in the system allowed to rise to just above atmospheric by the introduction of oxygen free nitrogen.

The system should then be re-evacuated to 2000 microns (2.0 mm Hg Abs).  If, however, the pressure remains constant for any length of time at the saturation point of water (for the local ambient temperature) a triple evacuation will be required, i.e. introduce Oxygen Free Nitrogen and then re-evacuate.

This procedure should be repeated as necessary to reduce the pressure to 2000 microns (2.0 mm Hg Abs).  Not being able to achieve 3 mm Hg Abs (4 m Bar A) after triple evacuation indicates the presence of significant qualities of free water which should be removed before further attempts are made to evacuate the system.

The system must now be checked to see if it is dry and fully tight.  This is done by isolating the vacuum pump(s) from the system and leaving for a period not normally less than 4 hours.

The vacuum should be held for this period with a maximum pressure rise of to 2000 microns (2.0 mm Hg).

A dehydration of the system should be avoided if the ambient temperature is below 41°F (5 deg C).  If this situation does occur, the system should be sectioned off and the compartments warmed and evacuated individually using the same method as described before.

A vacuum test shall be witnessed by the customer and a certificate issued by the York Commissioning Engineer.  The certificate form in the front of this manual should be used.  

The system can now be considered dry and ready for refrigerant charging, and all remaining insulation can be applied.  If refrigerant charging is not to commence immediately, then the vacuum should be broken and the system pressure raised to about 15 psig (1 Bar G) with oxygen free nitrogen.

EVACUATION OF REFRIGERANT SYSTEM (Ammonia systems)
In order to eliminate operational problems it is necessary to evacuate the system prior to charging it with refrigerant and oil. 

The equipment typically recommended is:
	QTY
	DESCRIPTION

	1
	Single stage vacuum pumps capable of creating a vacuum of 1mm Hg Abs. (1.3 m Bar A).

	1 set
	Charging/evacuation lines complete with necessary valves.


The procedure to be used is as follows:

1. First ensure that all parts of the system are at atmospheric pressure and that all free water has been drained as far as is practicable.   Open all valves, including gauge and oil-line valves, except those to atmosphere or to any instruments liable to be damaged by a vacuum - in the event of any doubt obtain confirmation from York International as to suitability.  Warm up all parts to be evacuated (where possible) typically 70-85°F (20 to 30 deg C). 

2. Connect the vacuum pump(s) to the system charging valve.

3. The vacuum pump(s) oil should be checked frequently for signs of water contamination (milky appearance).  If this situation occurs, the oil charge must be replaced.

4. After proving that the vacuum pump(s) are working correctly, open the system charging valves.

DO NOT stop the pump(s) without firstly closing the system charging valves otherwise the pump oil may be drawn into - and contaminate - the system.  Always check for this possibility if an interruption to the power supply is experienced, or suspected.  In the event of oil loss, it will be necessary to strip and internally clean affected parts.

During evacuation, check the oil regularly and service as required.  The oil may be replaced and/or topped up.

During the primary evacuation it might not be possible to pump down the system due to leaks.  These leaks must be rectified before continuing evacuation.

NOTE:
The compressor shaft seal may have become misaligned during shipment and installation.  Rotate the shaft by hand to align and lubricate the seal prior to evacuation.

A leak is unlikely to occur if the system was carefully leak tested but likely areas are:-

(1)
Compressor Shaft Seals

(2)
Valve Packing

(3)
Vacuum Pump Connections

(4)
Defective Stop Valves (not tightly shut off)

After rectifying any leaks, continue to pump the system down to below 2000 microns (2 mm Hg Abs).  Once this pressure has been achieved, isolate the vacuum pump(s) and leave the system for 4 hours.  The vacuum should be held after this period with a maximum pressure rise of 2000 microns (2 mm Hg).

Evacuation of the system should be avoided if the ambient temperature is below 41°F (5 deg C).  If this situation does occur, the system should be sectioned off and the compartments warmed and evacuated individually using the same method as described before.

A vacuum test shall be witnessed by the customer and a certificate issued by the York Commissioning Engineer.  The certificate form in the front of this manual should be used.

The system can now be considered ready for refrigerant charging, and all remaining insulation can be applied.  If refrigerant charging is not to commence immediately, then the vacuum should be broken and the system pressure raised to about 15 psig (1 Bar G) with oxygen free nitrogen.
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