DORISS Heater Operating Instructions

History:

In April of 2006, a heating blanket, heater control unit, thermocouple, and temperature sensors were added to DORISS2 to allow for heating of the Laser Head.  In rare instances, when the laser head became to cold (ie. after a power loss occurred, with the unit deployed), the team experienced difficulties getting the laser to start up.  With the addition of a controllable heating blanket, we hope to eliminate this problem.

Technical Specs:

· Heating blanket chosen is a Ultra-thin Kaptan Heating Blanket, purchased from McMaster-Carr.  It is 1”x 2” and operates up to 28Vdc with a wattage density of approximately  XX watts/sq.inch (Part number 35475K2-X)

· Heater Control unit is a 1/16 DIN LCD on/off Temperature controller made by OMEGA (Part number CN1A-TC-24) It operates on 24Vdc and directly powers the heating blanket.  It has a the ability to accept J,K,T,N or RTD control inputs. 

· The control thermocouple chosen is a Type T thermocouple with an operating range of -99 to 300°C.  Is has a self adhesive backing and is attached on the outside of the Laser Head, a short distance from the heating blanket. These thermocouples were also purchased from OMEGA and have a P/N of SA1-T.

· Temperature sensors were also added.  We used two Analog Devices AD592BNZ sensors, with a 1K resistor to convert the 1A/°K current into a readable 0-5V range.
Operation:

Heater Controller:

A set of relays on the Environmental Control board allows for software over-ride of the heater controller. The power to the heating control unit is normally on. When power is first applied to the CN1A the display will go through the start up routine. The software version, display check “888” and the measured value will appear in sequence. The set-point is stored in non-volatile memory, so if a power cycle happens, it will remember the last entered set-point. 
Setting the control set-point: 

1. To view the Setpoint, momentarily press the SET button.

2. To change the Setpoint,  press and hold the SET button for at least 4 seconds. The first digit should start blinking. To adjust the digit that is blinking use the “Δ” button to scroll through 0-9. To change to the next digit, press the SET button. Once all three digits are as desired, press SET again and it should display “CdE”. Press SET once more to accept the changes.
http://www.omega.com/manuals/manualpdf/M2796.pdf
The software utility “VB Environmental Fan” is provided to give the user a tool to operate with the Environmental Fan Card. With this utility, the user can read the data from all the sensors (temperature, humidity, and pressure), read the analog inputs (the 3 external temperature sensors), control the relays, and graph the sensor inputs.  

To shut all power off to the heater controller, check the box “Relay 0“ in the Board Function area.  

To view the Analog inputs from the external temperature sensors,  Click the “Analog Read” button in the Analog Information section.  To see a graph of these inputs, check the “Display Graph” button.

Analog 0 is the sensor placed inside the spectrometer.

Analog 1 is the sensor  placed on the outside of the laser head.

Analog 3 is the sensor placed underneath the main power inuts.
