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When the HLS interface program start you will see this screen

[image: image1.png]HLS Interface program
Options_Help

Level (mem) T (dgC) R(mrad) P{mrad) Level (mcm) T (dgC) R(mrad) P{mrad) Level (mcm) T (dgC) R(mrad) P(mrad)
)0 5000.00] 50.00] 0.000 | 0.000 10 0.00_| 5000 0,000 | 0.000 20 0.00_| s0.00] 0,000 | 0.000

1 000|500/ 0.000 | 0.000 1 000 | 5000 0,000 | 0.000 21 000 | s0.00] 0.000 | 0000

2 000|000/ 0.000 | 0.000 12 0.00_| 5000 0.000 | 0.000 22 0.00_| s0.00] 0.000 | 0.000

)3 000|000 0.000 | 0.000 13 0.00_ | 50.00| 0.000 | 0.000 23 0.00_| s0.00] 0.000 | 0.000

4 000|500/ 0.000 | 0.000 14 000 5000 0.000 | 0.000 2 0.00_| s0.00] 0,000 | 0.000

5000|5000 0.000 | 0.000 15 0.00 | 50.00| 0.000 | 0.000 25 0.00_| s0.00] 0.000 | 0.000

6 000|500 0.000 | 0.000 16 0.00 | 50.00| 0.000 | 0.000 26 0.00_ | s0.00] 0.000 | 0.000

7 000 | s0.00] 0.000 | 0.000 17 000 | s0.00 0.000 | 0.000 27 000 | s0.00] 0.000 | 0.000

8000|5000 0.000 | 0.000 18 0.00 | s0.00 0.000 | 0.000 28 0.00 | s0.00] 0.000 | 0.000

s 000|500 0.000 | 0.000 19 0.00 | 50.00| 0.000 | 0.000 29 0.00_ | s0.00] 0.000 | 0.000

Mean Lovel 0.00 _Rolative Lovels |

TCP Server

HLocal

HLS Status

Pressure{kPa)

Restart Server ) po 100.0000
) P1 100.0000





Figure 1
The first step is to click on the connect button (in the red circle) it will turn green then click on the button by HLS status (blue circle). This will start the data acquisition process and data should appear in the level boxes in a few seconds. This is for the D0 low beta quad HLS system other systems are similar. The Relative Levels button toggles between the difference from the average of all the reading and the absolute reading of the sensors red ellipse on Figure 2. 
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Figure 2
The red HLS-ERRORS! Indicates that there has been a readout problem clicking on that box opens another screen with the error information.
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Figure 3
There are dates (in day/month) and times then messages about what sensor is reporting an error. NOTE is there some list of errors that can be added here?
In the options tab (blue circle Figure 2) there is a tab for SETTINGS. This has the information about the sensors see Figure 4. Starting from the left is a green button that turns the sensor on or off. Green is on gray is off. Next is LN, the location number, SN is the serial nubmer of each sensors this is entered during initial setup. The Sensor indicates what type of sensor it is, SAS is the capactive sensors, SAS-E is the power over the ethernet capacitive sensor, and ULS-E are ultra sonic sensors. The IP address is used with the SAS-E and ULS-E. The IP address assinged by the user with the LANDTRONIX software. These IP address use the convention of 192.168.225.xxx where xxx is the serial nubmer of the device. 

Some sensors have roll and pitch sensors if they do these boxes must be checked to get the data.  Every setup has at least one Pressure sensor the green box should be on and the correct serial number put in see blue circle in Figure 4. The Save Data button (orange circle Figure 4) is used to write the data to a disk file. In the Save To box the disk drive C, D, ect is specified and the file on that drive where the data is saved is named. 

The measure peroid (oragne circle Figure 4) is how often the system is read this must be at least 2 seconds and no more than 4 seconds for ULS-E sensors. The Accumulation Count is how many readings are average together and written to disk.  The values shown here read the system every 4 seconds and then average 15 readings. The data is then written once per minute. There can be as many as 30 sensors read out through the National Instruments board. The Next Decade button advaces this page so that the other sensors can be setup.
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Figure 4
Under the File tab on this page there are more tabs;
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Figure 5
The Load Settings updates the setting file when changes are made. The Save Settings save the settings to a file that then is used by the program. The Load SAS Calibration inputs the calibration file for the SAS sensors.  These are parameters that are determined by an external process. Figure 6 shows this page. 
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Figure 6
The ULS Calibration Parameter page holds the offset values for the Ultra sonic sensors
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Figure 7
This page requires a password (binp). The three inputs are described later in this document. 

The comport tab (Figure 8) has a list of all available comports; the port(s) that are used for data are checked. 
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Figure 8
After any of the settings are changed the Save Setting and Load settings need to be clicked see Figure 5. Then on the main page the purple Write Settings button needs to be clicked see Figure 9.
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Figure 9
Then the button next to the HLS_ERRORS! Blue circle must be clicked to turn green this will start the data acquisition process. 

For the Ultra sonic sensor the water level is calculated by the following method. D1 is the measured distances between the two steps in the stainless steel pieces, see Figure 10. It is put in as Us_L0 in the settings page Figure 7. Us_L0 is equal to twice D1.
The velocity of sound in water is measured to be;

Vs =  2 * D1/ (R2-R1) = Us_L0/(R1-R2) (1)

It should be noted that R1 and R2 are total transit times (in nano seconds) as measured by the ultra sonic transponder.  That is the time it takes the sound wave to go from the transponder to the surface and return to the transponder. The value of US_L0 is input to the calibration file as twice the measured distance D1.
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Figure 10
The distance from the reference surface to the top of the water is given by;

Top of water = Vs * (OF-R1)/2 (2)

The factor of two is needed to account for the double transit of the sound pulse.  The distance Hp is also known by construction and external measurement. This is the distance between the center line of the target and bottom of the post in the sensor. This is put into the setting file as Us_L1 see Figure 7.

Hw is then calculated as;

Hw = Hp - Vs * (OF-R1)/2- Us_L2 (3)

Where Us_L2 is a constant that relates target to the top of the water pipe it is in the settings file.  Again this is input in the calibration file Figure 7. This constant can be changed to suit the particular setup of water levels.  Equation 3 can be written as;

Hw = Hp - 2D1/ (R2-R1) * (OF-R1)/2- Us_L2 (4) 

Canceling the 2s gives;

HW = Hp – {D1/ (R2-R1)} * (OF-R1) - Us_L2 (5)

The program outputs Hw as Level so that in terms of the input and output to the program;

Level = Us_L1 – (Us_L0)/ 2 ( *(OF -R1)/ (R2-R1)) - Us_L2 (6)

Where Us_L0, Us_L1, and US_L2 are distances in nano meters entered into the calibration file, see Figure 7 and Of, R1, R2 are times in nano seconds. 
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