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The Installation of the Sutherland TemperatureControllers in 2007 AugustIan BarnesThe University of Birmingham, Edgbaston, Birmingham B15 2TT2008 January 15AbstratDetails of the trip to Sutherland to install new temperature ontrollers and replae thedamaged water tank are presented.Contents1 Introdution . . . . . . . . . . . . . . . . . . . . . . . . . 12 Front Filter Mount . . . . . . . . . . . . . . . . . . . . . 23 DIO Splitter Re-on�guration . . . . . . . . . . . . . . . 34 Mains Controller Installation . . . . . . . . . . . . . . . . 45 Sutherland Temperature Monitor Re-on�guration . . . . 66 Water Tank Installation . . . . . . . . . . . . . . . . . . 107 Temperature Controller Installation . . . . . . . . . . . . 178 V/F Power Box Installation . . . . . . . . . . . . . . . . 199 Data Quality Improvements . . . . . . . . . . . . . . . . 211 IntrodutionSutherland uses a large water tank to ool the spetrometer. However all the water from thetank leaked out and the tank was damaged beyond repair by the heater element melting theplasti wall of the tank.The temperature ontrollers that were installed at the station were also struggling to keepthe oven at the right temperature during old weather.Ian Barnes visited Sutherland in August/September 2007 to install a brand new temperatureontroller system and to replae the damaged water tank. Ian was on site from August 20 untilSeptember 5.The omplete list of tasks that were due to be undertaken was as follows:1



� Install new Temperature Controllers [1℄.� Replae front �lter mount on Fred.� Replae the damaged water tank.� Replae oat swith and look at installing a seond devie.� Install V-F Power Box [2℄.� Install new osillosope.� Modi�ations to the DIO splitter ard [3℄.� Replae external temperature sensor.� Install mains ontroller [4℄.� Investigate the poor quality of magneti data.� Investigate poor instrument sensitivity.2 Front Filter MountOn the last station visit to Sutherland [5℄ it was notied that the front �lter mount on Fred wasdamaged. The retaining ring that held the red �lter in plae was bent and also had a damagedthread.A new front �lter mount was made that had the red �lter mounted at an angle. This was�tted to the front of Fred. There are some nylon srews that ensure that the red �lter annotfall out of the mount and these were fouling on the heat shield. The problem was identi�ed asthe srew heads and these were ut o�.This means that removing the red �lter for leaning is rather triky but the mount was only�tted as a temporary measure as new front �lter mounts have been designed and one of thesewill be �tted on the next station visit to Sutherland.Following the installation of the new �lter mount it was neessary to hek the alignment ofthe beam as the new mount may well have a�eted the optial path.
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3 DIO Splitter Re-on�gurationThe alloation of the I/O hannels on the PCI DIO ard needed to be reorganized following theinstallation of the Mains Controller [4℄. The reon�guration of the DIO ard also meant hangesto the dassie were neessary.Originally the tank relay box whih ontrols the ooler, heater, pump and extrator fanswas onneted to DIO Port 3B. The tank oat swith was onneted to Port 2B. It was deidedtherefore to move the tank relay box signals to Port 2B so that all the I/O lines assoiated withthe dassie were grouped together.The I/O lines of Port 3B whih were previously oupied by the tank relay box were thenused to onnet to the Mains Controller.Following the hanges to the DIO alloation in Sutherland, the DIO Splitter [3℄ report hasbeen re-published to reet the hanges.3.1 DIO Splitter CablesApart from the standard 37-way interfae ables there are four other ables that are assoiatedwith the DIO splitter ard in Sutherland. The drawings of these ables have been plaed in theappropriate setions of this report.Table 1 summarizes the able drawings and where you an �nd them.Table 1: DIO Splitter CablesDrawing Figure PageMains Controller Cable 1 5Tank Relay Box Cable 5 11Cylinder Float Swith Cable 11 14Ball Float Swith Cable 14 16

3



4 Mains Controller InstallationIn the past HiROS has had a few problems with some devies lathing up into bad states. Theonly was to get these units to reover is to power yle them. Given the fat that the stationsare overseas getting someone to the a�eted devie an be rather time onsuming. Therefore adevie whih the omputer ould ontrol was needed that ould perform the power yle. Thisdevie is the Mains Controller.The Mains Controller [4℄ an swith the power to eight separate devies. In Sutherland theMains Controller urrently only ontrols the Temperature Controllers.4.1 Mains Controller Channel Con�gurationThe hannel on�guration for the Mains Controller in Sutherland is given in Table 2.Table 2: Channel Alloation of the Sutherland Mains ControllerMains Controller DIO SystemChannel Port0 3B0 Temperature Controller1 3B1 |2 3B2 |3 3B3 |4 3B4 |5 3B5 |6 3B6 |7 3B7 |4.2 Mains Controller SriptsThere are a number of sripts that are assoiated with the Mains Controller. These sripts areloated in the /home/zoo/bin/ diretory.There are sripts to turn individual hannels of the Mains Controller on and o�. These arenamed mainsX on and mainsX o�, where X is the hannel number whih is in the range 0{7.4.3 Mains Controller CableThe Mains Controller Cable onnets the Mains Controller to the DIO Splitter Card. Figure 1shows the able that is used in Sutherland.
4
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5 Sutherland Temperature Monitor Re-on�gurationThe hanges to the wiring of the tank temperature probes and the retirement of the old tem-perature ontrollers meant that there were quite a few hanges to the temperature monitorsystem.The temperatures of the port and starboard detetors, the oven and interferene temperaturewill now be monitored and logged by the new temperature ontrollers. There is no need to usethe temperature monitor to monitor these parameters.This has meant that the hannel alloation of the Sutherland Temperature Monitor hashanged as has the system wiring.5.1 Channel Con�gurationThe temperature-monitor an monitor up to 16 separate hannels. The hannels on the Suther-land Temperature Monitor have been alloated as shown in Table 3. The lizard writes one set oftemperature readings to the temperature �le (/home/zoo/Results/styymmdd.dat) every thirtyseonds. The omponent orresponding to eah olumn in this �le are also shown in Table 3.Table 3: Sutherland Temperature Monitor ChannelsChannel TemperatureFileColumn Desription0 1 Water Tank Temperature | Top1 2 Water Tank Temperature | Bottom2 3 Spetrometer Base Plate Temperature3 |4 |5 |6 |7 |8 |9 4 Dome Ambient Temperature10 5 Room Ambient Temperature11 6 External Ambient Temperature12 7 Cloud Detetor Voltage13 |14 |15 |5.2 Temperature Monitor Rear PanelFollowing the hanges to the Sutherland Temperature Monitor the labels on the rear panel of theunit have also hanged. Figure 2 shows the rear panel of the Sutherland Temperature Monitor.6



Figure 2: The Sutherland Temperature Monitor Rear Panel.5.3 External Temperature SensorWhen the Sutherland Temperature monitor was installed an LM35 was used to measure theambient temperature outside the dome. At the time onern was expressed as the LM35 wasonly proteted from the elements by heat-shrink. It was expeted to get damaged by water atsome point. However the LM35 managed to survive but it was replaed on this trip.The LM35 was potted inside a thermoouple poket whih makes the probe water resistant.A mounting braket and over was also made and these were used to mount the temperatureprobe on the exterior wall of the dome.
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5.4 System DiagramFollowing the hanges to the Sutherland Temperature Monitor the system diagram as shown inBTR-277 is now inorret. Figure 4 shows the system diagram for the Sutherland TemperatureMonitor System.
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6 Water Tank InstallationIn Sutherland, Fred is ooled using water that is held in a large 1500-litre water tank. Theexisting tank sprung a leak and the omputer sensed that the water temperature was low andturned the heater on. Beause the water had leaked from the tank, the heater melted the plastiof the tank and eventually fell out and was swinging on its able.The tank was a omplete write-o� and had to be replaed. Fortunately the water tank isreadily available in Sutherland. The old tank was stripped of all the �ttings and omponentsand the new tank was put in plae.6.1 Changes to the Water TankThe new water tank is pratially idential to the last tank that we used. However the designof the lid has hanged slightly on this version, and in fat this is an improvement. The lid nowhas two holes that loate over two pillars on the tank. A ouple of lips go through the pillarsthat prevent the lid from being blown o� in windy onditions.There are however, quite a number of hanges to the anillary equipment that is added tothe tank. These hanges are summarized below:� The water return pipes mounted in brass pipe �ttings to prevent the pipes from movingaround.� The hole in the top of the tank whih was previously used for the water return pipes hasbeen bloked o�.� A stop tap has been added to the tank so that the water an be easily turned o�. Thismeans that the water an be stopped very easily now.� The heater element has been plaed lower in the tank than before.� The heater element is now more powerful as it is rated at 1.5kW instead of 1kW.� A ball type oat swith has been added whih gives us two sensors monitoring the waterlevel within the tank.� The tank temperature sensors are now mounted from the top of the tank rather than fromthe side. Changing these sensors in the event of failure was pretty triky and involvedgetting wet.� A new �lter has been �tted to the pump as the old one was damaged. The new �lter is adi�erent design as the old �lter is no longer available.6.2 Tank Relay Box CableThe Tank Relay Box able arries the ontrol signals from the omputer via the DIO splitterard to the tank relay box. The tank relay box ontrols the extrator fans, water heater, waterooler unit and water pump.Figure 5 shows how the tank relay box able is wired.10
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6.6 Ball Float SwithFollowing the suspeted failure of the ylinder oat swith it was deided to install a seondoat swith in the tank. Instead of �tting a seond ylinder type oat swith it was deided to�t a totally di�erent type of sensor altogether.The ball oat swith looks like the ballok out of a toilet with a able oming out of it.The able is tethered at a spei� length and the ball will oat on the water with the able justhanging loose. As the water drops the able gets pulled tight and eventually it tips the ball pastits horizontal axis and the swith hanges state.Figure 12 shows how the position of the ball swith hanges as the water level dereasestowards the alarm point. In Figure (a) there is plenty of water in the tank and the ball swithis oating on top of the water, this is the \high" water position. In Figure (b) the water levelhas dropped and the ball is now starting to pull the able taught. This state an be alledthe \medium" water position. In Figure () the water level has dropped even further and theable has pulled so tight as it has pulled the ball to the horizontal position. This auses thehangeover swith to hange state and this an be deteted by the omputer.
(a) High (b) Medium () LowFigure 12: The three di�erent states of the Ball Float Swith.Figure 13 shows the equivalent iruit for the ball swith that is �tted in the tank at Suther-land.
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7 Temperature Controller InstallationThe temperature ontrollers in Sutherland have been struggling for quite some time. Duringthe last trip to Sutherland it was found that a voltage referene had stopped working and atemporary �x was made.The temperature ontrollers simply didn't have enough power to heat the oven during oldspells of weather at the station. It was therefore deided to replae the temperature ontrollerswith a brand new design.7.1 Temperature Controller Con�gurationThe Sutherland Temperature Controllers [1℄ ontrol the temperatures of the following spetrom-eter omponents:� Port Detetor.� Starboard Detetor.� Interferene Filter.� Oven.The temperature ontroller is ontrolled by the iguana program. The iguana writes out twotemperature �les, one for the daytime temperatures (/home/zoo/Results/swyymmdd.dat) andone for the nighttime temperatures (/home/zoo/Results/sxyymmdd.dat). Table 5 shows howthe hannels are alloated in both of these �les.Table 5: Sutherland Temperature Controller ChannelsChannel TemperatureFileColumn Desription0 1 Oven1 2 Starboard Detetor2 3 Port Detetor3 4 Interferene Filter (IF)4 5 Heatshink Drive Board A5 6 Heatsink Drive Board B6 7 Case Rear7 8 Case Front7.2 System DiagramFigure 15 shows the system diagram for the Sutherland Temperature Controller System.17
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8 V/F Power Box InstallationThe V/F Converters inside Fred were reeiving their power from a benh power supply unit.This takes up a lot of spae in the timber rak and it was deided to design a new power supplybox in a 1U ase to save shelf spae in the rak.Thus the V/F Power Box [2℄ was designed. The installation was very straight forward indeedas it was a ase of removing the urrent power supply and onneting the V/F Power Cable tothe new V/F Power Box. A quik hek that the power rails were present on the orret pinsand job done.The V/F Power box was left in-situ for a day and the data was analyzed. The data hadgone ompletely haywire. The fault was traed to a problem with the +5V rail. Basially a100-mA regulator was used to provide the +5V rail for the eletronis inside Fred, and thisdevie ould not provide enough urrent and hene the voltage was dropping too low at around+3:5V. Figure 16 shows the +5V regulated supply as it was designed on the Power boardwithin the V/F Power Box.
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Figure 16: The +5V Regulated Power Supply as used on the POWER-1 PCB, whih is used withinthe Sutherland V/F Power Box.To �x the V/F Power Box a new +5V regulated supply was reated on a small piee ofveroboard and onneted to the POWER-1 PCB. The new iruit used a voltage regulator thatan supply a maximum urrent of 1A. Figure 17 shows the iruit diagram of the new iruitthat was used.
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BlackFigure 17: The new 1A +5V regulated power supply built to replae the on-board iruit.The modi�ations to the POWER-1 PCB are given below:-� Depopulated U1, U2 and R1.� Connet yellow wire on veroboard to U1-3.� Connet blak wire on veroboard to U1-2.19



� Connet red wire on veroboard to U2-1.The veroboard iruit was tested and tested with no load and also with the V/F onvertersonneted and the output of the voltage regulator was steady at a onstant +5V. A new PCBshould be designed for the Sutherland V/F Power Box and installed on the next visit to thestation.
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9 Data Quality ImprovementsThe quality of the data oming out of Sutherland prior to this trip has not been very good, andimproving the data quality was one aim of this trip. Some of the work already doumented inthis report will help to improve the data quality.The main improvement will ome about beause of the replaement of the water tank andtemperature ontrollers. The old units did not have enough power to get the optial omponentsto the orret temperature during old onditions. Therefore the temperature of the water inthe tank was kept at a reasonable level. Losing all of the water in the tank therefore seriouslya�eted the data quality during the winter months when it is pretty old in Sutherland.Having the front �lter at an angle is also an improvement that has been made on this trip.The alignment ould also improve data quality and so �tting the new front �lter mount andrealigning the beam should add to the data quality.The data from the Magneti Pokels-Cell was partiularly bad. A Pokels-Cell san wouldhopefully �x this up although the problem was quikly identi�ed at the start of the proedure| the magneti Pokels-Cell Driver was not turned on!Sans of both the veloity and magneti Pokels-Cells were ompleted and the assoiateddrivers were set at the levels that maximized the ratio.Referenes[1℄ Ian Barnes. The Sutherland Temperature Controllers. BISON Tehnial Report Series,Number 295, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom,January 2008.[2℄ Ian Barnes. The Sutherland V/F Power Box. BISON Tehnial Report Series, Number298, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom, January2008.[3℄ Ian Barnes and Brek A. Miller. Interfae C: Another DIO splitter. BISON Tehni-al Report Series, Number 299, High-Resolution Optial-Spetrosopy Group, Birmingham,United Kingdom, January 2008.[4℄ Ian Barnes. The Mains Controller. BISON Tehnial Report Series, Number 297, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom, January 2008.[5℄ Ian Barnes and Brek A. Miller. The grand opening of the Sutherland Zoo. BI-SON Tehnial Report Series, Number 276, High-Resolution Optial-Spetrosopy Group,Birmingham, United Kingdom, Otober 2006.[6℄ Ian Barnes. Temperature-monitor unit for Sutherland. BISON Tehnial Report Series,Number 277, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom,Otober 2006.
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