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This document will explain the Compressor Staging Recip compressor flow chart.  In the flow chart we will look at a max of four compressors with a liquid line solenoid and up to 3 unloaders per compressor.  Normal staging up would involve opening the LLS first, then the unloaders and proceeding to the next compressor and so on.  Staging down would start with the highest compressor unloaders, then the LLS and move down to the next compressor.

Optimum Staging would occur when staging down.  Example:  Two compressors fully loaded.  The second compressor stages down using the unloaders first.  When time to close the LLS for the second compressor, the optimum would be to leave the LLS open and stage down the unloaders on compressor one and then the LLS for compressor two.

This new scheme involves using an INC and DEC routine.  The first job is to figure out how many stages there are for each compressor.  The number of unloaders plus the LLS will give you the number of stages.  Multiply this times the number of compressor and you will have the total number of stages.  The total number of stages divided into 100% will give you the Stage %.  The main idea is to monitor the incoming control signal either from a panel or being generated by a temperature PID.  The incoming control signal is call R-Demand.  The R-Demand signal will vary from 0 to 100%.  If the R-Demand signal goes above the Stage % a INC subroutine will be called.  If the Stage % is equal to 10%, it will be stored as Cstage for comparison to the R-Demand.  Each time the R-Demand signal would increase above the Cstage + Stage % and INC subroutine will be called.  If the R-Demand signal goes below Cstage – Stage % then the DEC subroutine would be called.

The INC and DEC subroutine use four variables C1,C2,C3 and C4.  One for each compressor up to four.  Each of these variables can have five states.

0 =  LLS and all unloaders OFF

1 =  LLS ON and all unloaders OFF

2 =  LLS ON and one unloader ON

3 =  LLS ON and two unloaders ON

4 =  LLS ON and three unloaders ON

The INC sub looks at each of the C registers and will increment the appropriate register.  Once the C registers are set another part of the program will simply open and close the LLS and unloaders for each of the compressors according to the designated C register.  If a compressor is in an alarm condition, its C register will be skipped and the next register will be incremented.  Only one C register at a time can be incremented or decremented.  The INC sub will automatically adjust to the number of compressors in the system.

The DEC sub is much like the INC sub and will auto adjust to the number of compressors and if any compressor is in an alarm.  Its primary job is to decrement the C registers in the appropriate order.  It will recognize when it is down to the LLS on a given C register and decrement the unloaders on the next lower C register before turning of the LLS.

Compressor Rotation is achieved by simply reassigning the C registers to different compressors.  

