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INTRODUCTION

This application guide is intended to instruct users about the
process of configuring and operating the SHC. This guide also
provides the design details of the front end GUI and its interface
with the SHC controller. The HVAC software is called Predictive
Adaptive Control (PAC)

DEFINITIONS

¢ SEV —Silicon Expansion Valve
¢ GUI—Graphical User Interface

¢ SHC —Superheat Controller

CONVENTIONS

The following are the conventions used in this application guide:

¢ Note will be represented as:

l

¢ All warnings and cautions will be represented as:

>

PURPOSE

The SEV Host application is a Graphical User Interface used to:

¢ Communicate with the SHC units. Multiple SHC units
can communicate with the Host application
¢ Send commands and configuration details to the SHC
units
The SHC cannot send a request to the Host; it will
only send the acknowledgement after it receives
——  the setting values from the Host.
FEATURES

This section describes the features of the SHC application.

The SHC application includes the following features:
4 Adaptable software to support a range of applications
4 Pressure and temperature sensing ability

¢ Tight superheat control

Innovations that flow
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Automatic gain adjustments

Fault detection including sensor faults

Serial communication capacity

Cost reduction through evaporator, condenser
Cabinet size reduction

Refrigerant charge reduction capability

Reliability improvement

Compact design

HARDWARE AND SOFTWARE REQUIREMENTS

This following table provides the hardware and software requirements
for installing and using the SHC application.

Hardware Requirements System Requirements

¢ Microstaq SHC
¢ SHC Cable or Harness

¢ Isolated USB to RS485 Converter;
Mfg: USConverters U- 485G or
VirtualSCADA VSU-485G, Details)

# Microsoft Windows
Vista, Windows XP, or
Windows 7 operating
system

# Laptop or Desktop PC

¢ Small Flat Tip Screwdriver

¢ Wire Stripper

GETTING STARTED

This section provides instructions for installing, setting up, and using
the application.

SHC GUI INSTALLATION

This section provides instructions to install the latest version of the
Microstag SHC GUI Software.

To install the SHC GUI software, complete the following steps:

1.
2.

Unzip the folder GUI_Installation.zip.
Double-click setup.exe.
The Microstaq SH Controller Setup window appears.

.i r’_‘J Support

= Projectl . CAB
WinRAR archive

2,908 KB

SETUP.LST
C Output File
7kB

setup.exe
Setup Bookskrap For Yis
Microsoft Carporation

| Bas... $

3.

Click OK.
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5% Microstaq SH Controller Setup

*= Microstaq SH Controller - Choose Program Group

\Welcome to the Microstaq SH Cortroller installation program. Setup will add ikerns ko the group shown in the Pragram Group bos,
= Wou zan enter & new group name o seleck ane from the Exisking

Setup cannot install system files or update shared files if they are inuse. Growps list,

Before proceeding, we recommend thak you close any applications wou may
be running.

Program Group:

Exisking Groups:

Exit Setup Accessaries
Dell Accessories
[ aH Can

) . . . PIC-C
4. Click thg Setup icon in the Microstag SH Controller SHC Cantroller
Setup window. Startip
WinFLAR,

The Microstaq SH Controller — Choose Program Group
window appears.

4= Microstaq SH Controller Setup

Begin the installation by dicking the button below,

Click this buttan ta install Microstag SH Contraller software ko the specified
destination directary,

Directary:
multiple times to keep existing files, until you see

C:\Pragram Files\SHC_Contrallery Change Direckory
] the setup completion message.
Exit Setup =
Version Conflict ﬁ

(| Cortirue |] Cancel

If there is a mismatch in the software version the
Version Conflict window might appear. Click Yes

To change the destination directory, click the & file being copied is older than the file currently on your system. It
Change Directory button and select a new file is recommended that you keep vour existing file,
~  location.

Click Exit Setup to cancel the installation. File name: 'Z:\Program Files\SHZ _Controlleritbl_config.mdb

5. Inthe Program Group field, change the name if you do
not want to overwrite the previous software Description:
installation. e e i

6. From the Existing Groups list, select the relevant
program group.
7. Click Continue.

Da wou wank ko keep this file?

Mo Mo ko Al ‘

The installation begins.

8.  Click OK.

You have now successfully installed the SHC GUI software.

)

p—t

Microstag SH Controller Setup was completed successFully,

After the installation is complete, the shortcut to
the application will be available in
Start>Programs>Microstaq SH Controller.

Innovations that flow 2




Microstaa

GUI-SHC SETUP

The following diagram describes the GUI - SHC setup
environment.

GUI - SHC Set-up Diagram

USB to RS485 sHe
_~_ > USBtoRS485 Converter

Host PC with lsolated Adapter

The Host PC and the SHC is connected to the USB to RS485
converter using the attached cables.

Ensure the SHC is tested for the functioning of the RS485 port
and the latest release of the SHC firmware is loaded, before you
make the connections. It is very important that the RS485 use a
built-in isolated adapter.

See the USB to RS485 Converter Box COM 1 Communication
Setup section for setting up a COM1 communication port for the
USB connection.

USB 10 RS485 CONVERTER Box COM 1
COMMUNICATION SETUP

SUPERHEAT CONTROLLER | Doc V2.1 | HVAC SOFTWARE APPLICATION GUIDE

The Device Manager window appears.
e. Double-click Ports (COM & LPT).
The sub-list of ports is displayed.

bl

Unplug the USB device.

If one of the communication port(s) disappears from
the Ports (COM & LPT) list, it indicates that the driver
has been installed successfully.

5.  Plug in the USB device again and make a note of the COM
port on which the device is installed.

The Microstaq SHC GUI requires that the converter
be installed on COM 1. If you see that the device is
already on COM 1, skip to step 12.

6. In the Device Manager window, double-click Ports (COM &
LPT).

The sub-list of devices is displayed.

If the device is not installed on COM1, right click
the device and select Properties.

. & Portable Devices
477 Ports (COM & LPT)
:.."Z" ECP Printer Port (LPT1)
Y7 USB Serial Port (COM3)| +———— Needs to be on COM 1
3 Processors (Right Click --> Properties)

This section provides instructions to setup the USB to RS485
Converter Box COM 1 Communication.

If this is the first time you are using the USB to RS485 Converter
with your PC, download the drivers from the following site (for
VSU-485G):

http://www.virtualscada.com/PRODUCTS/download/VSU-
485G%20Driver.zip

To install the drivers and setup the USB to RS485 Converter COM
1 Communication, complete the following steps:
1. Unzip the downloaded file.
If you are using a different isolated RS485 adapter,

download drivers from either the vendor’s
Website or the CDOROM.

2. Plugin the USB to RS485 Converter to the PC.
3. When prompted for the device driver location,
navigate to the location of the downloaded driver files.

The computer system will update the driver list and
install the USB converter automatically. A new virtual
com port will now be available on the PC.

4. Following these steps to check if the USB driver is
installed successfully:
Navigate to the Control Panel.
Double-click System.
The System Properties window appears.
c.  Click the Hardware tab.
Click the Device Manager button.

Innovations that flow

In the Properties window, click the Port Settings tab.

Click the Advanced button.

The Advanced Settings window appears.
9. From the COM Port Number drop-down list, select COM 1.
10. Click OK.
11. Click OK in the Properties window.

Advanced Settings for COM1 2 [t
EMEet mper
com a —
USB Transfer Sizes com2 Cancal ]
Selectlower setings to corre COM2 (nuse) = b rates
o Defaults
Select higher settings for fas coua
comz
Receive (Bytes): coms
coMg
Transmit (Bytes coM1o
Bl com11
com12
com13
BM Options ot Miscellaneous Options
Select lower settings to corre COM15 @
COM16 Seri /|
com17 s 2
com1s erial Printer 1
Latency Timer {msec) CoM19
comzo Cancel If Power OFF
com21
e comzz Event On Surprise Removal
i comz3
Mirimum Read Timeout (mset o 2% SetRTS On Close
com25
Minimum Write Timeout (mse COM26 Disable Modem Ctrl At Startup
com27
com2s
comzs
OM30 T

The old COM port number may still be displayed in
the Device Manager, but this is simply a display
issue. Unplug and plug-in the device to the PC
again and the screen should refresh to show the
USB device now on COM 1.

12. Make note of the physical USB port on which the device is
plugged in (on the PC).
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Microstag recommends that the length of the wire between the
transformer and controller should be up to 20 feet for 18 AWG wires

and up to 40 feet for 16 AWG wires.

Make sure you use the same port whenever the
A RS485 adapter is plugged into the computer.

RS485 COMMUNICATION INTERFACE SETUP USING THE SHC GUI

To setup the RS485 Communication Interface, complete the

; This section provides information on the features of the Host
following steps:

application.
1. Make sure the SHC is connected to the refrigeration
system. MAIN SCREEN
2. Power the controller by connecting red and black (18
AWG) wires to 12VDC or 24VAC, 50 Hz power supply. When host application is launched, the GUI main screen appears. This

screen provides options to create and load the configuration from the

3. Locate the network cable and signal ground wire ) - .
file, and can directly enter manufacturing tests.

(green) coming out of the controller.

N The network cable is a gray cable that has two To view the main screen, complete the following steps:
! wires (red and black) inside. 1. Select Start>All Programs>SHC Controller.
o

The main screen appears.

4. Connect the three wires (red, black, and green) to the
converter as shown in the Communication Interface
diagram.

SUPERHEAT CONTROLLER v10.0

The red network wire should be connected to the D+
port, the black network wire should be connected to
the D- port, and the green ground wire should be
connected to the SG port (signal ground).

5. Loosen the terminals on the converter before inserting
the wires using a flat-tip screwdriver to.

6. Tighten each terminal after inserting the wires. Confguration el
Communication Interface

R OFF [485+—42.

PWR TXD RXD
LN

MANUFACTURING TESTS

Virtual
SCADA
VSU-485G The Manufacturing Tests feature is used only to obtain the

manufacturing ID of the controller. Do not access any other features
other than the ones mentioned in this guide.

To conduct manufacturing tests, complete the following steps:

To PC 1. Inthe main screen, click Manufacturing Tests.
- ﬂl[ The configuration screen appears.
7. Connect the USB cable from the converter into the . icosag 54 oo e
USB port of the PC, after all the wires are connected to SUPERHEAT CONTROLLER v10.0
the converter.
Use the same USB port that was used during the
initial setup.
Make sure the two black switches on the
converter are set to “R” and “485”.
A Ensure no SHC wires come in contact with metal
or earth (ground). .
Wrap all exposed wires with an electrical tape. Configuraton it

Innovations that flow 4
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2. Click Pre-wire Bond.

The Pre-wire bond screen appears.

[ MicroStaq SH Controller

SUPERHEAT CONTROLLER v10.0

SHC Node Id

e

[ Prescriptive

["status | [ Configuration | Autornati Advanced
m L J__ Mode Manual Features Control

Exit to Configuration Screen

Post-wire Bond Calibration
Post-wire Bond

Exit to Status Screen

Configuration Complete

Valve Powered

3. Click the MAN ID button.
The Man ID section appears.

4. Type 1 and 0 in the Enter Man Site ID and Enter Man
rack ID fields respectively.

5.  Click SUBMIT.

4 Microstaq SH Controller Wi

SHC Node Id

tatus

1P Voltage

The!
R
SEV Resistance
Instrumentation
Amplification
PWM Test
LED Test

ea
ume

SUPERHEAT CONTROLLER v10.0

Pre-wire Bond

Features Control

Run Automated Tests

7

MAN ID

Enter Man Site ID: '
EnterManRackID: [T

N

suBmIT

Configuration Complete

Valve Powered D

6. Note down the 16-digit Manufacturing (Man) ID
number. This ID is unique and provided with each SHC

controller’s calibration,

7. Click OK and then click Back.

SHC Node Id

SEV Resistance

Instrument
Ampli

PWM Test
LED Test

Innovations that flow

SUBMIT

Manufacture

Run Automated Tests

Configuration Complete

(mez=m)

Valve Powered
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8. Click the Exit to Configuration Screen button.
The SHC Unit is Resetting message appears.

[ MicroStaq SH Controller.

SUPERHEAT CONTROLLER v10.0

SHENRel Status Automatic dvanced Prescriptive Manufacture
= ! Manual Features Control Test

( Exit to Configuration Screen ) Exit to Status Screen

Configuration Complete  Valve Powered

9. Click OK.
You have now completed the manufacturing tests.

| SUPERHEAT CONTROLLER v10.0

SHC Node Id

SHC Controller %) on
6 SHC Unit is Resatting

Post-wire Bond Calibration

Post-wire Bond

Exit to Configuration Screen Exit to Status Screen

Configuration Complete ~ Valve Powered

CREATE CONFIGURATION

The Create Configuration feature is used to establish communication
with an SHC, which has a new Man ID.
To create a configuration, complete the following steps:

1. Inthe main screen, click Create Configuration.

[ Microstag SH Controller BEX

SUPERHEAT CONTROLLER v10.0

Create Manufacturing Load
‘Configuration Tests Configuration
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A message appears.
2. Click No.
The Node ID Writing screen appears.

3. In the first Man ID field, enter the 16-digit
manufacturing 1D, which was noted down in Step 5 of
the previous section.

4. Click Submit.

The Node ID Configuration Completed message
appears.

If the 16-digit number entered is correct, the SHC
will be assigned a new Man ID. A Node ID will also
be assigned (i.e., 001).

The Site Location fields are for reference, if you
have multiple SHCs running. It is not mandatory to
compete these fields.

-

[ Microstaq SH Contraller

SUPERHEAT CONTROLLER v10.0

Node ID Writing

‘ Man ID ‘

Site Location

[ (moossariooresz
T
T
T
T
T
(.
[0
[
.

Back

("o To Main Screen | [ | submit |

5.  Click OK.

22 Migrostaq SH Cantreller e

SUPERHEAT CONTROLLER v10.0

Node ID Writing
‘ Man ID |
(@)= T
I

e T
[t — Y
- C—)D
[

I [
I [
|
|

Site Location |

Nnde ID Configuration Compieted

[
[

6. Click the Go To Main Screen button.
The Node ID will be populated from the text file.

Innovations that flow
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& Microstag SH Contraller

SUPERHEAT CONTROLLER v10.0

EE®

Node ID Writing

‘ Man ID ‘ Site Location

001 [0100052710072634

[

[

| |

||

I

[

[

I
I
I
I
(| [
[
[
|
|
|

[

[GoTomainScreen | [ Back | [ Submit | <1

7. Select the SHC Node ID 001 to establish communication and

access the menu options.
The SHC Not Configured message appears.

Microstag SH Controller;

SUPERHEAT CONTROLLER v10.0

SHC Node Id

(Status “‘Cunﬁgumiun |( Automatic

Mode Manual Features

microstaq

("Configure Nodes |

[clese ]

Configuration Complete

SUPERHEAT CONTROLLER v10.0

(‘Advanced |( Preseriptive
Control

Valve Powered

SHC Node Id Advance

Status |(Configuration | Automati
‘ Features

001 | IManual

A

SHE Controller 3]

{0

SHC Mot Configured

Sje=)

[ Configure Nodes |

[Clese )

Configuration Complete

8. Click OK.

You have created a configuration.

CONFIGURATION MODE

Control

Valve Powered

In the configuration mode, all details of the SHC are displayed. Use
this feature to set the details for Supply Power, Refrigerant, and Units

and Superheat set point.
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When you click the Configuration Mode tab, three options are

provided to process the SHC configuration:

4 SET —This will send the typed values to the SHC

¢ Factory Default — This will set the default factory

values and send the data to the SHC

¢ EXIT — Exits the present mode without sending any

data to the SHC

To set values for the SHC in Configuration Mode, complete the

following steps:
1. Click the Configuration Mode tab.
The Configuration Mode screen appears.

Microstag SH Controller

SUPERHEAT CONTROLLER v10.0

SHC Node Id

[‘Status | (Configuration | [ Automatic | ( Advanced |( Preseriptive |( Manuracture |
‘ Manual Features | Control ‘

Status Refresh

Frequency in See

g i Supply Power

24vAC -
R134A 5
S-kPa, °C ~

C

Select Refrigerant

Select Units

Superheat Setpoint

o
[ SET | Factory Default EXIT
sl [ESEra.

Valve will not be powered urtil Supply Fower, Frequency, Refrigerant and Superheat Setpoint are
SET

["Configure Nodes |

[elese

" Configuration Complete | Valve Powered

2. From the Supply Power drop-down list, select the

appropriate supply voltage.

3. From the Select Refrigerant drop-down list, select the

appropriate refrigerant.

4. From the Select Units drop-down list, select the

appropriate value.

5. In the Superheat Setpoint field, enter the appropriate

temperature (e.g. 5, 7, 9, etc.).

6. Click SET and in the pop-up that appears, click SET

again.

After the configuration process is complete, the
Configuration Complete and the Valve Powered LED
turns green.

If the configuration is not completed then the
Configuration Complete LED will be red.

7.  Click OK.

You have set the values successfully.

Innovations that flow
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SHC Node Id | remr= (eor e A Sreeore

(Configuration | (~ Automatic Advanced |( Prescriptive |( Manuracture |
‘ MManual Features ‘ Control ‘ test

laa o |
SHC Controller &3]

\{) Value Set Successfully

()

Supply Power

Select Refriger:

Select Units
Superheat Set

Factory Default EXIT

Walve will not be powered until Supply Power, Frequency, Refrigerant and Superheat Setpoint are
SET

Valve Powered @

Configuration Complete &

CHECKING THE STATUS

When you select this option, a command is sent to the SHC and it will
return the status information of the SHC.

The status of the following parameters are displayed:

Parameter Description

Measured Pressure The measured pressure at the exit of the
evaporator where the SHC is located.

Time Constant An estimate for the system response. A
very high value indicates a very slow
response system and a low value indicates
a faster system.

Gain An estimate for the valve gain

Measured Temperature Measured external temperature at the
evaporator exit

Calculated Superheat Run-time superheat value

Target Superheat Target superheat value to be reached.
Valve Command The percentage opening of the valve.
Status (Normal State, Provides status of the SHC

Manual Mode, Cleaning

Cycle)

Alarm (blank if no Lists any fault condition in the system (for
failure, otherwise example: pressure sensor is bad, high

displays fault condition) superheat)

To check the status of the SHC, complete the following steps:
1. Click the Status tab.
All parameters with their status appear.

2. From the Select Status Refresh frequency in sec drop-down
list, select the required status refresh frequency.

3. Click the Log Status Data button to save the status details in
afile.

Select a file path to save the file.

5. Click the Extract Log Data button to save the status log
details in a file datalog.txt, located in the SHC Controller
Folder.

The status screen is displayed.
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[ Mierostaq SH Controller

SUPERHEAT CONTROLLER v10.0

Part number-0100110309105500 Hardware vi

SHC Node Id “smus "Cunﬁnuraﬁnn "Rutumllh Advanced |( Prescriptive

_ Manual Features ‘ Control

Status Refresh R s View Graph
Frequency in Sec

Time Constant 405.90 sec
Gain 061
Measured Temperature 2445 ol
Calculated Superheat 75.40 °C
Target Superheat 5.00 Lo
Valve Command 90.00 %
System State Normal mode
("Configure Nodes | Alarm

Log Status Data Extract Log Data

Configuration Complete @ Valve Powered &

SELECTING AUTOMATIC/MANUAL MODE

("Configure Nodes |

Close |

You can select automatic or manual mode based on how you
want to control the valve command and frequency.

In the automatic mode, the control loop is constantly running
and the valve-command is adjusting based on various system
parameters such as temperature, and pressure. The frequency is
the frequency of the PWM signal.

Values have to be manually entered when you select the manual
option.

Ensure that the PWM frequency is always set to 20
Hz (for 50 Hz AC power line frequencies) and 24 Hz
(for 60 HZ AC power line frequencies ).

Il

Once the values are set, they are sent to the SHC. Here the valve
is opened to a fixed value. If the valve command is set to zero,
the Valve Powered LED will turn red.

If you see a 13Type mismatch error message, it means that the
some of the configuration parameters in Configuration Mode,
Automatic/Manual, and Advanced Features are not set or
completed. Next section discusses the advanced features

To set automatic or manual mode for the SHC operation,
complete the following steps:
1. Click the Automatic/Manual tab.

If you see a 13Type mismatch error message click OK
and continue to Step 2

SUPERHEAT CONTROLLER v10.0

("Configure Nodes |

Close |

SUPERHEAT CONTROLLER | Doc V2.1 | HVAC SOFTWARE APPLICATION GUIDE

LG
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g AL [ Status "cunﬁnurninn H‘ Automatic [ Advanced ‘ Prescriptive
o

de IManual Features Control

Select Mode Automatic  ~

Valve Commg

%

SHE_Controller []

Frequency 13Type mismatch Hz
Factory Default EXIT

To Close the SEV, Set the Yalve Command ta zero

CunF:guritinn Complete & Valve Powered
From the Select Mode drop-down list, select Automatic or
Manual.

In the Valve Command field, enter the appropriate
command.

In the Frequency field, type the appropriate frequency.
Click the SET button.

{3 Microstag SH Controller

SHC Node Id

(Status |(Configuration |~ Automatic | [ Advanced |( Prescriptive
‘ ‘ IManual Features ‘ Control

Select Mode

Manual |
20 Hz

Factory Default EXIT

To Close the SEV, Set the Valve Command ta zero

Valve Command

Frequency

Configuration Complete ® Valve Powered &

Click OK.

You have now configured automatic/manual mode for the
SHC operation.

USING ADVANCED FEATURES

Innovations that flow

Advanced features include System Calibration, Adaptive Configuration,
Adaptive Stability, Clean Cycle, Maximum Command, and Compressor.

To view the Advanced Features screen click the Advanced Features
tab.
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B Microstag SH Controller

SUPERHEAT CONTROLLER v10.0

Part number-0100110609114905 Hardware '

SHC Nodeld | “"Conﬁguration {~ Automatic Advanced ‘ Prescriptive |(

IManual Features Control

\
microstaq

Configuration Complete ® Valve Powered

SYSTEM CALIBRATION

Calibration is recommended for each new valve installation. To
calibrate we need to enter two Commands.

Microstaq recommends running the system until
the system is stable (~5 minutes), before
calibrating the system (not at the startup of the
unit when it is in transient mode)

Commandl will be a command on the lower end of the valve
opening (provided it will not trip off the compressor) and
Command2 will be a command on the higher end of the valve
opening (provided it will not flood the compressor ).

The system will take 4 minutes to calibrate. Please
DO NOT USE THE GUI or make any modifications in
this duration.

To calibrate the system, complete the following steps:
Click the Advanced Features tab.

=

The advanced features are displayed.

Click the Calibrate button.

In the Command1 and Command2 fields, type values
within the range of 0 to 95.

Ensure the values are in the range 0-95 to avoid
the compressor tripping or flooding.

4. Click the SET button. After the calibration finishes a
new value will be displayed in Calibration tab (what it
means is explained in the next section).

Innovations that flow
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[ Microstag SH Controller

SUPERHEAT CONTROLLER v10.0

[ Configure Nodes | Factory Default ||" EXIT

[tiose |

5.
6.

SHC Node Id

[Status |{Configuration | Automatic Advanced |{ Prescriptive |{ Manufacture
‘ ‘ Manual Features ‘ Control ‘ test

5
AdaptiveConfig
5

Command2 7!
‘AdaptiveStable

Clean Cycle

Compressor

O Command1 3

Configuration Complete & Valve Powered &

In the Authorization Code field, type sa15.

Click the Authorize button.
You have now calibrated the system.

Microstag SH Controller

SUPERHEAT CONTROLLER v10.0

("Configure Nodes |

SHC Node Id

ﬁ‘ IManual Features Control

[ close |

“Status "Cunﬁnurniun H Automatic H Advanced ‘ Prescriptive ‘ Manufacture

test

Calibrate
AdaptiveConfig
AdaptiveStable Authorization Code

Clean'Cycle
| Authorize EXIT
et

Compressor

Configuration Complete ® Valve Powered ®

ADAPTIVE CONFIGURATION

The adaptive configuration feature allows you to set the following
parameters (these parameters are recommended to be set to default
values and are to be changed only by highly trained technical staff):

L4

Calibration: This value helps the software to calibrate the
algorithm for the HVAC system. It can be obtained by
running the system calibrations explained in the previous
section. Otherwise, a default value of 40 C has to be
entered.

Time constant ratio: The recommended value is 1. A value
higher than the recommended value slows down the
controller action and a value lower than the recommended
value speeds up the controller response.

Adaptive rate: This value is used to weigh the error between
the adaptive model and the actual measurement of the
system. This weighed error will be used to tune the impact
of the new measured value over the pervious ones to
update the system model. Higher values relate with more
importance to the new data and may be used for systems
experiencing very dynamic change.
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¢ Time response: This value represents the time
constant of a low pass filter applied on the estimated
model parameters. A value of 15 seconds is
recommended for HVAC system where the compressor
is cycling frequently. Otherwise, a value of 30 seconds
may be used.

¢ Dynamic: If “ON” it instructs the SHC software to
dynamically adjust the superheat target value based
on system and load conditions. If “OFF” it instructs the
SHC software to not adjust the superheat target value.

To set the adaptive configuration parameters, complete the
following steps:

1. Click the Advanced Features tab.
The advanced features are displayed.
2. Click the AdaptiveConfig button.

3. Enter the following recommended values in the
corresponding fields:

Calibration 40

Time Constantratio = 1

Adaptive rate 2
Time response 30 sec
Dynamic ON

Microstag SH Controller for US

SUPERHEAT CONTROLLER v10.1

Part number-0100101408131315 Hard

SHCNodeld 53 Configuration | [ Automatic
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Manual

Configuration

Calibration ‘40 °c
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2 Response Time ‘30,00 sec
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Max. Superheat: This is the maximum superheat value the
software will raise the set point to. You must know the
threshold maximum superheat value of the system

Min. Superheat: This is the minimum superheat value the
software will drop the set point to. You must know the
threshold minimum superheat value of the system to
prevent the system from flooding.

Time Interval: This is the duration of sampling data to know
if the system is stable or not.

Stability: This value determines the percentage of time
interval for which the system is outside the dead band. If the
superheat measured at each second collectively is outside
the dead band for X% of time interval, then the software will
trigger a change in superheat setpoint.

Dead band: This is the range plus or minus the target
superheat where the system is considered to be stable. For
example, if the superheat setpoint is 5 and the deadband is
1 then the superheat limits will be 4 and 6.

To set the Adaptive Stability parameters, complete the following

steps:

1.

Max. Superheat
Min. Superheat
Time interval
Stability

Dead band

Click the Advanced Features tab.
The advanced features are displayed.
Click the AdaptiveStable button.

Enter the following
corresponding fields:

recommended values in the

10°C

5°C

300 sec

20%

1°C

Click the SET button.

In the Authorization Code field, type sal5.

Click the Authorize button.

You have now set the adaptive stability parameters.

CLEAN CYCLE

Configuration Complete @ Valve Powered

4. Click the SET button.
In the Authorization Code field, type sal5.
6. Click the Authorize button.

You have now set the adaptive configuration
parameters.

ADAPTIVE STABILITY

This feature allows you to set the following parameters:

Innovations that flow

The function of this feature is to dither the valve so that debris
collected will be washed away. This feature enables you to select the
cleaning cycle time interval.

To configure the clean cycle, complete the following steps:

1.

Click the Advanced Features tab.

The advanced features are displayed.

Click the Clean Cycle button.

From the Set Clean Cycle drop-down list, select ON.

In the Clean Cycle Interval field, type the required time
interval to initiate a cleaning cycle.

10
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The recommended value of Clean cycle is 60 mins.

I

Click the SET button.
6. Inthe Authorization Code field, type sal5.
7.  Click the Authorize button.

You have now configured the clean cycle.

Microstag SH Controller for US

SUPERHEAT CONTROLLER v10.1

Part number-0100101409131315 Hardware.

SHCNodeld  efus | (Configuration | (~Automatic | Advinced]'Prescr\pmve (Manufacture |

Mode IManual Features Control test

Set Clean Cycle

Calibrate
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MAX. COMMAND

The function of this feature is to constraint the opening of the
valve to prevent the system from flooding.

The valid range for this value is from 0 to 95%.

Il

Click the Advanced Features tab.

=

The advanced features are displayed.

Click the Command button.

In the Max. Command field, type the appropriate
value.

The recommended value for Max. Command is 95.

l

4. Click the SET button.
In the Authorization Code field, type sal5.
6. Click the Authorize button.

You have now configured the Max Command.

Innovations that flow
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COMPRESSOR

In this feature, you enter a superheat value that the controller will
assume when the Compressor is OFF. The recommended value is 1°C.
It is important for you to be aware of the value for the system. The
software encounters the algorithm where it will decide if the
compressor is OFF or not.

This value prevents the software from running when the compressor is
in OFF state. If compressor is in the OFF state and the value entered is
incorrect, the software could incorporate wrong values. This will have
an adverse effect when the system is switched ON. If it is known, the
user might enter the evaporator pressure when the compressor is off
in the pressure field. If not a very big value (5000 kpa) has to be
entered.

To configure the compressor, complete the following steps:
1. Click the Advanced Features tab.
The advanced features are displayed.
Click the Compressor button.
3. Inthe Min. Superheat field, type the appropriate value.

[ Microstaq SH Controller for US

SUPERHEAT CONTROLLER v10.1

Part number-0100101409131315 Hart

] Advanced |( Prescriptive |( Manufacture

Features Control test
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\: Close |

Configuration Complete Valve Powered

4. Click the SET button.
5. Inthe Pressure field, type the appropriate value
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6.
7.

In the Authorization Code field, type sal5.
Click the Authorize button.

You have now set the Min. Superheat.

OPERATING SHC

Use an external power source to power the SHC.

To operate the SHC, complete the following steps:

1.

2.
3.

Switch on the refrigeration system, before powering
the SHC.

Switch on the power to the SHC.
Open the GUL.

In the Main Screen, observes the Superheat Control for 10
minutes to decide if the superheat is in control or not.

TROUBLESHOOTING

This section provides instructions to troubleshoot the system
when superheat is not in control.

If the SHC is not controlling the superheat effectively and
calibration was not performed, the default value of calibration
may not be correct.

To troubleshoot the SHC operation, complete the following

steps:

1.
2.

In the Advanced Features screen, click Calibrate.

Choose the appropriate Commandl value to ensure
that it does not trim the superheat

Choose the appropriate Command2 value to ensure
that it does not flood the compressor.

Enter 45 for Command1 and 65 for Command2.

After calibration is complete, the GUI will
automatically update the calibration.

If the SHC is still not controlling the superheat, proceed to step

5.

5.

Reset the algorithm by completing the following steps:

a. Click the Configuration Mode tab and re-select
the Set point without changing any settings.

If the SHC is still not controlling superheat, proceed to step b.

b. Click the Automatic/Manual tab.

c. Select Manual Mode from the drop-down list.

d. Change the valve command value to 50% duty
cycle. Wait for the system to stabilize (4-5
minutes).

e. Select Automatic Mode from the drop-down list.

f.  Click the SET button.

If the SHC is still not controlling superheat, proceed to step g.

g. Click the Advanced Features tab
h.  Change the value of Adaptive Rate from 2 to 1.

Innovations that flow
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If the SHC is still not controlling superheat, contact a Microstaq
engineer.

IMPORTANT NOTES

Remember the following key points while operating the SHC:

¢ Ensure the controller is switched OFF before switching to the
other expansion valve. This will restrict the SHC from reading
false data when it’s not operating. If you do not ensure this
it will lead to poor control of superheat. In such a situation
follow the troubleshooting steps.

¢ If the system is unable to reach the set point in 10 minutes,
the calibration function will be triggered automatically and
will take about 4 mins to complete.

¢ If the previous set point is unstable the superheat will not
change for one hour provided the controller is powered.

¢ The algorithm constantly models the system. If there is an
incorrect input, it will lead to bad modeling. If you notice
irregular SHC behavior (e.g valve stuck, bad sensor reading),
please follow the troubleshooting tips.
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