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{CENTRIFUGALS ONLY}

THE COMPRESSOR LUBRICATION/SEAL GAS SYSTEM

The compressor lubrication system is a combination lube oil and seal gas system consisting of a main shaft driven centrifugal oil pump, an electric motor driven auxiliary oil pump, oil filters, oil coolers, an oil reservoir and all interconnecting oil and seal gas piping.

There are four main points of lubrication with the YORK TURBOMASTER compressor, which must be supplied with forced fed lubrication by the oil pumps:

1. Thrust Bearing

2. Main Journal Bearing - Suction End

3. Main Journal Bearing - Discharge End

4. Mechanical Shaft Seal.

The main oil pump is a York designed centrifugal type.  It is bolted to and directly driven by the rotor shaft.

THE OIL CIRCUIT:

To trace the oil flow through the compressor, refer to the compressor oil flow diagram in this section of the manual.

The compressor oil pump on the end of the rotor shaft takes its suction from the oil reservoir and discharges through the oil filter.  During start-up and shutdown the auxiliary oil pump runs in parallel with the shaft driven pump.  Excess oil flow from the auxiliary oil pump is returned to the sump through a pressure control valve.

From the filter the oil flow is divided as follows:

1. Oil flows to the discharge end main journal and thrust bearings.

2. Oil also flows to the suction end of the compressor to lubricate the suction end journal bearing and mechanical shaft seal.  

Some of the oil flowing to the discharge end of the machine is used to lubricate the discharge end journal bearing.  This oil passes through the bearing and drains back into the sump.  Higher pressure gas is injected into the double A-4 gas seal.  This prevents the oil from entering the gas stream in the compressor.  The gas which has been absorbed by the oil is released in the compressor sump.  For this reason foam or gas bubbles can be observed in the sight glass on the sump cover.

The remainder of the oil flows to the thrust bearing for lubrication.

The oil reservoir is vented to a lower stage impeller inlet through a gas vent line.

The oil which lubricates the thrust surface (inboard surface of the oil pump and outboard surface of the thrust bearing) flows through the oil cooler and returns to the pump suction via the oil jet pump.  As this oil flows through the jet pump, additional oil from the reservoir is induced to flow to the compressor main shaft driven oil pump suction.  

The oil which flows to the suction end of the compressor enters the bearing housing and flows through a drilled passage to a circular space around the suction end journal bearing.  The journal bearing is drilled radially to permit the oil to flow into the bearing surfaces.  Part of the oil flows through the main bearing (toward the impellers) and drains back to the seal oil reservoir through the external oil return line.  Higher-pressure gas is injected into the suction end A-4 gas seal.  This gas prevents oil from entering the main compressor gas stream.  Some of this gas is absorbed by the oil. When this gas reaches the seal oil reservoir the gas begins to separate from the oil.  The remainder of the gas separates from the oil in the main oil sump.  

The remainder of the oil in the suction end journal bearing flows into, and completely floods the mechanical shaft seal housing. When being returned to the seal oil reservoir, part of the oil flows to the PRV control shaft oil circulating cover to provide the PRV shaft o-ring seal lubrication before returning to the reservoir.  The balance of the oil flows through the bypass to the reservoir.  Any oil leaking through to the atmospheric side of the shaft seal drains by gravity to the atmospheric reservoir which is cast into the underside of the compressor housing.  Normally this leakage is small. The oil in the reservoir should be discarded.

To facilitate checking oil pressures in the lubrication system, pressure gauges are provided at the following locations:

1. Oil pressure at the inlet to the oil filters.

2. Journal bearing oil supply pressure .

3. Thrust bearing oil discharge pressure.

4. Oil sump pressure.

5. Balanced piston pressure.

6. gas seal supply pressure before gas filter.

7. gas seal supply pressure after gas filter.

To facilitate checking oil temperatures in the lubrication system thermometers are provided at the following locations:

1. In the oil leaving the thrust bearing.

2. In the main oil line between the main pump and the oil filters.

3. In the oil sump.

4. Suction end journal bearing oil return.

5. Temperature downstream of oil coolers.

THE AUXILIARY OIL PUMP:


The auxiliary oil pump is an electric motor driven pump mounted below the sump of the compressor.  The pump is automatically controlled as described in the starting sequence in this manual.

The functions of the auxiliary oil pump are to automatically furnish pre-lube oil pressure for the compressor during start-up while the main oil pump is coming up to speed.  It also provides lube oil pressure during shutdown while the rotor is coasting to a stop, or at any time during operation if the main oil pump fails to function.

SUMP VENT VALVE:

The sump vent valve operates to prevent the oil sump pressure from falling rapidly during a start.  rapid decrease in sump oil pressure will cause foaming in the sump (the foaming is a result of the escaping gas which had been absorbed by the oil during periods of shutdown in which the oil sump pressure was much higher than design).  If the foam enters the suction of the jet pump, the compressor oil pressure will fall and the unit will shutdown. Repeated shutdowns from foamy oil can cause bearing damage.

A pneumatically activated ball valve has been installed in the sump vent line to prevent the rapid 

depressurization of the oil sump. A small hole has been drilled through the ball of this valve so that some gas will flow through the valve even when closed.

The sump vent valve is intended to close immediately on shutdown and open very slowly on start-up.  A needle valve has been installed at the air inlet to the valve's pneumatic actuator.  The needle valve should be adjusted to stroke open the sump vent valve in approximately 5 to 20 minutes.  On shutdown the air dump solenoid valve deenergizes which dumps the air from the actuator and causes the sump vent valve to immediately close.

Note that the exact timing for this valve is dependent on the system.  This timing must be determined in the field.  If this valve opens too quickly then the unit can shutdown due to foaming oil.  If the valve is not opened quickly enough then some oil can enter the main gas stream through the A-4 seals.

ADDING OIL TO THE COMPRESSOR:

To charge oil into the compressor use a York hand oil pump designed for the purpose and charge oil through the sump drain valve as follows:

1. Remove the protective cap from the end of the oil pump and wipe the pump cylinder clean.

2. Insert the oil pump into a can of clean York compressor oil of the proper type.

3. The outlet of the pump is fitted with a 3/8" SAE flare adapter, by means of which the connection to the  sump drain valve is made with an oil charging hose or short length of 3/8" O.D. copper tubing.  Do not tighten the connection at the drain valve when the connection is initially made.

4. Hold the pump firmly.  Displace the air in the oil pump and the connections with several strokes of the pump handle until oil appears at the oil sump drain valve.  Then tighten the flare nut attaching the oil hose to the sump drain valve and open the sump drain valve.

5. Pump oil into the compressor reservoir until the oil level rises to the center of the upper sight glass.

6. Close the sump drain valve tightly.

7. Run the auxiliary oil pump several minutes and recheck the oil level.  If necessary add oil.

8. Close the sump drain valve tightly, replace the seal cap, and disconnect the pump hose. 
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