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Compressor Suction Control

CR-110 Application Note

CHAPTER 20

APP-002

This application Note will describe how to use the CR-110 to control the suction pressure in-
stead of temperature. In this application, a number of unit coolers are used with independent
LLS control for multiple temperature zones. The compressor suction Setpoint will be set for
the lowest suction pressure needed.
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Theory

The CR-110 uses a PID loop to
maintain a Suction Setpoint.
The compressor turn on point is
set 5 psi below the Suction
pressure Setpoint. Upto 3
unloaders can be used to load
and unload the compressor to
maintain the Suction Setpoint.
The PID will produce a output
signal from 0 to 100%. The
compressor will start when the
suction pressure reaches to
turn on point. The LLS, and
unloader outputs (6,7,8) will all
act as unloaders. Normal con-
vention is the unloader is de-
energized to load. Xbase now
has a option to reverse this
logic if necessary.

Logic

The pump down mode of the
CR-110 has been removed for
this application, in that the op-
eration of the LLS is not part of
the CR-110 operation. The
CR-110 will be in refrigeration
anytime the compressor is run-
ning. The compressor will turn
on at the Low Operator Com-
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pressor turn on point, and off at the compressor turn off point. The PID loop runs all the time
and will produce a signal call cooling demand from 0 to 100 %. The settings for the LLS and
unloaders will cause all three to cycle on and off. If the suction pressure is greater than the
Suction Setpoint, and climbing, then the PID loop will increase the signal and the unloader will

load up to bring the pressure back to Setpoint.

=121 The profile is called Basic Suction, and
#Base Communications Addre: the |nput mode needS tO be SetpOInt A
XBase tewwcccccccccc . XBase 100 psitransducer needs to be used for
o 1 2 3 4 B B 7 8 1§
SetAIIParametersl Unit Ma. el e ae e o e the SUCtIOﬂ pressure
ain Setup | Complessorl Systeml Defrostl Controll Com Terminall
If the unloaders are reverse from the nor-
Gt Currert e | ceur mal operation, use the check boxes to
Parameters ! eart .
o change the operation.
Profile: : - * -
- |
Filter |4— 010 " 0-750PSI
[~ SetAddress ~> Metwork IE Unitm ’MagiQ:Z'D o
Input Mode ISetpoint > 020 ma
[~ Tandem
[~ Parallel
[~ LLS Reverse
[~ ULl Reverse
[~ ULZ Reverse
=
e =5 The low operator Comp_on value should
g D . - . .
Base Commnications Add be 5 psi less than the Suction Setpoint.
XBase Netwok & C € O O O CCCC XBase
o1 2 3 4 5% B 7 8 1§
Set Al Paameters | Uithe, & € C O C OO Unloaders need to be set for the number

Main Setup  Compressor | System I Defrost I Eontroll Com Terminal I

Get Current

Siet B,

Clear P.

Farameters

Low Operator

Camp_aff |25 pzi
Comp_on |4g pai

Short Cycle Timer

Short_Cycle |1 ] IEC

Compressor Rotation

IU mir

No. of Compressors { Unloaders
|3

Low Ambient Temp Cutout

Lawe_Ambient Ig F

Fiatation

Compressors |4 Unloaders

Discharge Pressure Alarm
DP&, 905 psi

High Head Pressure Unload
HHPU 200 psi

Low Suction Alarm
Low_Suc A& [30 psi

Low Suc T |3 min

Low Super Heat Alarm
LSH Irst ID F

Super Heat Alarm Window
SHeat Lo |12 7

SHeat Hi |5g F
SHeat Timer ID ity

of unloaders on the compressor.

The Discharge Pressure Alarm, and High
Head Pressure Unload should be set for
the appropriate values.

The Low Suction Alarm should be set for
15 psi lower than the Suction Setpoint.
The timer should be set for 3 to 5 min-
utes.

Low Super Heat Alarm should be set for 0
and not used.

The Super Heat alarm Window is typically
12 for low, 50 for high, and 10 minutes.
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~ ~XBase

File Configure Help

*Baze Communications Addr

X Base Newok & C € O C € OO OO
1 2 3 4 5 B 7 8 3
SetAIIF'arametersl Unit Mo, & CC - CC e
I ain Setupl Compressar  System | Defrostl Eontroll Com Terminall
Get Current Gt Clear P. N
Parameters ' !

Condensor Parmeters

IBa\anced Head F 'I

Mode:

Compressor Loading

Ot On
Liquid Lirne |25 |5g

ad

XBase

=54 The Liquid Line setting is for Unloader 1,

Unloader 2 is for Unloader 3, and
Unloader 2 for Unloader 3.

The Unload Low Suction Override is not
used in this application.

=l No Parameters are used in the Defrost
settings.

Suction Drop IU psi Unloader 1 |5D |75 %
Syztem Drop |1 o0 psi Unloader 2 |75 Igs %
Gas Type IH'22 vl Unloader 3 Ig Ig #
Control Pairt i
A el Unload Low Suction Override
Cond Fan Dif [10 psi Unload MNormal
054 Diff ID F Low SP1 ID ID psi
PID Term ID Low SP 2 ID ID psi
i
File Configure Help
#Base Communications Addre:
XBase Netwok & C C O C O C OO XBase
o1 2 3 4 685 B 7 8 13
Set All Parameters | Unit Ma. c CCCCC e
tain Setupl Eompressorl System  Defrost | Eontroll Com Terminall
Get Current Cet P | Clear P ' |
Parameters

Defrost Initiate

¥ID {variable initiated defrost) Timer

(suction trending)

Defrost Termination

Pressure or Temperature

VIDT IU— i [refrost_off il psi
Temp i} F
Suction Differential Drop Termination
Suc Diff |D psi DIt |D rriin Defrost Override Timer
. - oTT i
Maximum Defrost Time o mn
Max Def ID min Coil Drying Time

Cail Dy [g B0
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~ ~XBase

File Configure Help

*Baze Communications Addr
XBase Netwok & 0 C O O CC OO
1 2 3 4 5 B 7 8 3
Setal Parametersl Unit Mo, & CC - CC e
I ain Setupl Compressar  System | Defrostl Eontroll Com Terminall
Get Current Gt Clear P. t
Parameters ' '

Condensor Parmeters Compressor Loading

Mode Im Liguid Line |250—ﬁ |5;)—n %
Suction Drop IU— psi Unloader 1 |5D— |75— %
Swztem Drop W psi Unloader 2 |75— Igs— 4
Gaz Type Iﬁ Unloader 3 Ig— IU— %

Contral Point 200 psi

Cond Fan Diff |1 il psi
05A Dif Ig F
PID Term ID

Unload Low Suction Override
Unload MNormal

—

Low SP1
Low SP 2

=101 ]

XBase

" ~XBase

File Configure Help

XBase
Set All Parameters |

Main &etup I Compressorl System I Defrost  Control | Com Terminal I

#Base Communications Addre:
Metwark & &
o 1 2 3

Uit Ma. = O

Lal N ol o o
4 &5 B 7 8
Lal N ol o o

Get Current

Parameters =i | Ee=lA ! |
Fropartional |-| 3 Update [] B0
Inteqral |5 Min Output (20 4
Dierivative IU ban Output |50 4
5P |45 DeadBand |5
Lead Diiff Ig EwvapSH 5P [g F
Biackup Diff ID KI_div 10
KI_div2 IZD KI_Thresh 3
FID Scale Ig 0

ID FID Mode Suctian 'l

=100

€ XBase

The Liquid Line setting is for Unloader 1,
Unloader 2 is for Unloader 3, and
Unloader 2 for Unloader 3.

The Unload Low Suction Override is not
used in this application.

The PID mode needs to be Suction.
SP is the suction pressure Setpoint in psi.

The PID loop is a Pl loop for this applica-
tion. The D value is set to 0.

The Update time is in .1 sec and is set for
50 or 5 seconds.

P is set for 15, and | for 5.

Kl_div is 10, KI_Thresh is 3, Kl_div2 is 20
and PID Scale is 0. These values are for
factory testing only and should not be
changed.

I —
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- -XBase

File Configure Help

#Base Communications Addiess

XBase Newok & O O C O C
01 2 3 4 5 6 7
Set &l Farameters Urit Mo, el e sl sl sl s

ol Ne

@

Main Satupl Eompressorl Sysleml Defrostl Contol - Com Terminal

=1oix|

XBase

7-12-2006 11:52:03 &M

Comp 01 Refrigeration
Discharge Press 172 p=i
Suction FPress 48 p=i
Suction Temnp 41 F
Sat Suction T 25 F
Suc Superheat 16 F
Room Temp i6 F
Cooling Demnand 23 %
Set Point 45 F
Lead Run—time 08 min
Lead Compressor 01
voz. .52 o]

7-12-2006 11:51:56 AM
Comp 01 Refrigeration
Discharge Press 172 p=i
Suction FPress B2 p=i
Suction Temp 41 F
Sat Suction T 28 F
Suc Superheat 13 F
Room Temp 45 F
Cooling Demnand B9 %
Set Point 45 F
Lead Run—time 08 min
Lead Compressor 01
voz. .52 o]

* Curent Status  © Activity History

FRefiesh Interval iz 5 Seconds

Clear

The Com Terminal can be used to moni-
tor the Suction pressure and other pa-
rameters.
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