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1. Hardware Interface

The chiller is equipped with a 15-pin D-sub connector which can be configured to perform as analog remote control, RS-232 or RS-485 interface. In fact, RS-232 was chosen as the simplest possible way to communicate between a PC and other device. The pin layout of the connector on the chiller side (contact number/function performed/remarks and connection to the other end) is as follows:

1. RS-485 120( connection resistance (not used)

2. RS-232 RxD line (connected to PC’s TxD)

3. RS-232 TxD line (connected to PC’s RxD)

4. Reserved (probably for manufacturer’s purposes)

5. Digital interface GND (connected to PC’s RS GND)

6. Volt-free contact (not used)

7. RS-485 120( connection resistance (not used)

8. Reserved (as pin 4) 

9. Reserved (as pin 4)

10. Volt-free contact (not used)

11. RS-485 A-line (not used)

12. Analogue interface output (not used)

13. Analogue interface ground (not used)

14. Analogue interface input (not used)

15. RS-485 B-line (not used)

A similar layout exists for the 9-pin D-sub connector to the PC (loop-back handshaking was made):

1. Data carrier detect (shorted to 4 & 6)

2. RxD (connected to chiller’s 3)

3. TxD (connected to chiller’s 2)

4. Data terminal ready 

5. Signal ground (connected to chiller’s 5)

6. Data set ready

7. Request to send (shorted to 8)

8. Clear to send 

9. Ringer line (not used)

The chiller interface should be set to 9600 bits/sec and a file read/write protocol be used for sending commands. Important: when connecting the cable from the PC to the chiller both devices must be off. After connecting switch the chiller on first and then the PC.
2. Software

2.1 Interface

LabVIEW virtual instruments (vi) for handling of the chiller were created and stored in “Chiller.llb” in the “sub-vi” folder. 

The application “serial_port_interface.vi” was made to send typed commands to, and receive answers from any device connected to a PC serial port in form of a string. The vi performs writing a string set on the command_to_send control to the desired serial port with certain settings, and after a delay set by the reading_delay control performs a read operation on the same port and returns the result to the string_retrieved indicator, using the LabVIEW serial port read and write routines. Communication parameters can be set by cluster of controls positioned in the right part of the front panel to suit your needs and device restrictions. This vi can be used for testing the communication between PC and nearly any serial device you may have in mind. 

Several vi’s for specific operations are available in the same library file. They allow setting the chiller to remote or local, setting or reading the temperatures, reading the status, and there is an application controlling a cool-down.

2.2 High-level Routines

The afore mentioned applications were then used for “barrel_chiller.vi” in the main LabVIEW folder. It can be open via the “Chiller Panel” button on the main DCS panel. It is a graphical tool for setting the desired temperature of the coolant in the Huber chiller. Setting the desired temperature and reading the actual status, setpoint and internal temperature of coolant is performed by controls and indicators visible on the front panel. A button allows to terminate the program with putting the setpoint to 20 (C (as room temperature) befor setting the chiller to continue in local mode.

The vi has a sequence based design with a loop inside. First, the vi sets the chiller unit in remote mode by sending a remote<cr><lf> command (this blocks normal key driven operation of the unit). Then a loop of four operations is started. First the desired setpoint value is set by sending set_x command where x is the value of the setpoint_value knob, rounded 1 place after the decimation point. Next (after 1s delay) internal temperature and setpoint are read (by sending intern?<cr><lf> and setpoint?<cr><lf> commands, respectively, and formatting inport string into int.temp. or setpoint thermometer indicator), and next (after another 1s) readout of the status is checked by sending status0. The loop is repeated until you press the STOP button. When this happens the whole vi is stopped preceded by setting the setpoint to 20 (C followed by a local<cr><lf> command to bring the chiller back to normal operation.

2.3 Troubleshooting

If the vi happens to be quit in an uncontrolled way (for example by hitting RESET of the controlling PC) the chiller still operates in remote mode. To continue operation as if nothing has happened just run the vi again when the controlling PC is back up.

Comments to Jörn Grosse-Knetter (joern.grosse-knetter@cern.ch). The original version of this manual was written by Michal Dwuznik (michal.dwuznik@cern.ch).

