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Section 1
SYSTEM DESCRIPTION

1.1 Logger Housing

The Smart Logger (SL5-1L) is contained within a weatherproof plastic box in two sections, the
cover being held down onto a gasket by four captive screws. The Logger is then secured in place by
four screws to the back wall of the Logger Housing (LHS). The Logger Housing is a white, powder
baked metal enclosure mounted on the mast for further environmental protection of the Logger and
any optional system components such as modems or radios used for telemetry.

1.2 Sensor Shelter

The radiation shields or Sensor Shelter (SS4) provide a cost effective, low maintenance alternative
to the conventional Stevenson Screen. They are naturally ventilated Sensor Shelters, designed to
minimize inaccuracy of measurement of ambient air temperature and relative humidity caused
through the effects of direct radiation. They have a dual function, to protect sensors directly from
the elements, and to provide an effective barrier against solar radiation.

1.3 Connectors

All connectors are environmentally sealed. The input channel connectors are CONXALL
MINICONX 3 pin sockets and mate with cable ends fitted with CONXALL MINICONX 3 pin
plugs. Pin 1 of the CONXALL MINICONX connector is marked with a dot on both mating parts.
The connector pinouts are:

Pin 1 5V Regulated
Pin 2 Signal Digital Input
Pin 3 0V or Ground

The input connector for a battery charger is a CONXALL MINICONX 2 pin socket. The charger &
battery pinouts are:

Pin 1 8 to + 32 V (limited to 500 mA)

Pin 2 0V or Ground

The RS232 Communications Connector is a 6 pin CONXALL MINICONX socket. The RS232
Communications Connector pinouts are:

Pin 2 TXD+

Pin 3 RXD+

Pin 5/6 common

Note: Connectors not in use are only environmentally rated when they are capped.

1.4 System Functioning Signal

A red light emitting diode (LED) marked “LOG” on the front panel of the Smart Logger flashes at
I-second intervals to indicate that the system is functioning correctly. During a logging sequence
the LED blinks with greater intensity than normal. The green LED marked “COMM” blinks when
the Smart Logger sends a character.
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Section 2
INSTALLATION OF LOGGER AND SENSORS

2.1 Installation Preliminaries

The installation site for the EnviroStation should be selected with due regards to the area where
measurements are required and a terrain which does not detract from the performance of the sensors.
Study of the Australian Bureau of Meteorology Observations Specification No. 2013 or the W.M.O.
Guide to Meteorological Instrument and Observing Practices WMO-8TP3 would be beneficial.

The EnviroStation should not be sited on or close to steep slopes, ridges, cliffs or hollows. It is also
important to avoid sites near large buildings or other obstructions. It is desirable that nearby trees or
buildings should be no higher that 10% of their distance away from the system.

The standard EnviroStation system is supplied with a Cross-arm Assembly (MK9), a 2 metre mast
and Free Standing Base (MK7). However, it is possible to purchase an EnviroStation without the Free
Standing Base. In these circumstances an in-ground mount or post is supplied instead which requires
concreting in place. The in-ground post should be set in a 550 mm deep hole and filled with concrete
to a level 10 mm below the rectangular opening. Plumb-ness of the mast is essential. Before siting
the ground post, trial assemble the mast and make sure that when the mast is fitted to the ground post
after setup, that the Solar Panel will face the sun at all times.

By using the Free Standing Base the EnviroStation can be used in either temporary or permanent
installations. For temporary installations select a level site and use 4 mm x 10 mm x 600 mm stainless
steel pegs (not supplied) to secure the base in position. For standard installations it is recommended
that the Free Standing Base of the EnviroStation be bolted to a concrete foundation or footings. The
foundation must be level and when the EnviroStation is fully erected the cross-arm must be at right
angles to True North. This will ensure that the Solar Panel will face the sun at all times. Note: In the
Northern Hemisphere the Solar Panel faces south, while in the Southern Hemisphere the Solar Panel
faces north.

The Tipping Bucket Rain Gauge should be installed on a 600 mm x 600 mm x 50 mm concrete
slab. This preferably should be taken to the site with the three base mounting bolts already fitted.
See procedures under installation in the Rain Gauge (RGS) technical data sheets. Use the template
supplied with the Rain Gauge to correctly site the mounting bolts into the concrete slab. The template
is drawn to match the three mounting foot holes of the Rain Gauge.

A shallow trench should be dug from the Tipping Bucket Rain Gauge position past the Soil and Grass
Temperature Sensors to the base of the support mast. The trench is to permit burying of the cables for
their protection. For further protection, run the cables through 25 mm electrical conduit or use a run
of paving tiles over the cables to cover them before backfilling the trench.
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2.2 Installing the Mast

When the base has been firmly sited, place the Lower Mast (MK6) in position on the Free Standing
Base (MK?7) (or in-ground post) and secure in place with two screws provided. With the Wind
Direction (WD2), Anemometer (AN2), Solar Radiation (SR2) or Photosynthetically Active Radiation
(PR1) sensors attached to the Cross-arm Assembly (MK9) (see instructions below) pass the cable
loom in the Cross-arm Assembly through the flange end of the Upper Mast section and screw the
Cross-arm Assembly to the flange of the Upper Mast (MKS). Ensure that the Solar Panel brackets on
the Cross-arm, and the positioning bracket on the Upper Mast, are facing in the same direction.

Feed the cables down through the Upper Mast into the Lower Mast pulling the ends through the cable
access hole located near the top face of the Lower Mast. Connect the Upper Mast to the Lower Mast
but do not fasten in place. The Sensor Shelter (SS4) will be supplied already connected to the Logger
Housing (LHS5). This sub assembly slides in place over the join of the Upper Mast and the Lower
Mast. Secure using four screws provided.

2.3 Fitting the Solar Panel

Fix the Solar Panel (SP10) to the Cross-arm Assembly with set screws and “lock” the lower end
of the adjusting bracket connected to the Solar Panel Mounting Plate (MK2), to the bracket on the
Upper Mast section ensuring the Solar Panel is facing North (in the Northern Hemisphere it must
face south). Adjust the Solar Panel angle to suit the latitude of the site.

Latitude of Site  Tilt Angle (from horizontal)

0-4° 10°

5-20° Add 5° to Local Latitude
21-45° Add 10° to Local Latitude
46-64° Add 15° to Local Latitude
65-75° 80°

Run the Solar Panel cable through the Upper Mast and up through the cable access hole fitted with
a cable gland at the bottom of the Logger Housing. Measure the voltage across the two pins of the
output connector of the Solar Panel extension plug. In full sunshine a reading in excess of 20 V should
result with Pin 1 being +10 volts. The socket connections on the front panel of the Smart Logger for
the Solar Panel charger are:

Pin 1 +volts. (10 V or more in full sun)

Pin 2 0 volts or Ground

The Anemometer, Wind Direction Sensor and Solar Radiation Sensors may now be connected into
any socket on the DataBus.

2.4 Anemometer

Place the cups onto the shaft of the sensor body and secure in place by tightening the set-screw against
the locking groove of the spindle. Spin the cups to ensure they move freely and smoothly. Connect the
Anemometer cable connector to the cable protruding out of the Cross-arm Assembly. Push the cable
and connectors into the Cross-arm Assembly and insert the sensor’s bayonet base into the hole on the
Cross-arm Assembly. Check that the cable is not between the sensor’s bayonet mount and the locking
screw. Tighten the locking screw, so the sensor stays in place.
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2.5 Wind Direction Sensor

Place the vane in position so that the slot in the shaft will line up with the locating set-screw and
fixing screw of the vane. When the vane is correctly seated on the shaft, tighten the fixing screw.
The set-screw is used to make sure that the vane is located correctly on the shaft. The set-screw can
sometimes move in transit and if difficulty is experienced fitting the vane onto the shaft, back off the
set-screw slightly. This should allow the vane to drop onto the shaft. Then rotate the vane and insure
that it moves freely. Connect the Wind Direction Sensor connector to the cable protruding out of
the Cross-arm Assembly. Push the cable and connectors into the Cross-arm Assembly and insert the
sensor’s bayonet base into the hole on the Cross-arm Assembly. Check that the cable is not between
the sensor’s bayonet mount and the locking screw. Align the vertical grooves on the vane and sensor
body-collar, and then rotate the body so that the vane points to True North. Tighten the locking screw,
so the sensor stays in place. Recheck that the two vertical marks on the vane and collar are still
aligned.

With the Wind Direction Sensor (WD2/3) connected to the Logger, start the Logger (refer to section
2.15 Starting the Logger). After the Logger has finished checking for sensors using the “Plug and
Play” feature, the red light will begin to blink. Establish communications with the Logger via terminal
mode using a laptop computer, and from the “read current values” screen make sure that the Wind
Direction Sensor is reading a correct value. When a valid reading is registered use this to fine-tune the
True North reading. To do this, obtain a reading of 0° on the PC readout. Allow two or three readout
cycles to make sure that the reading remains at zero. Tape the vane and collar together and recheck.
When happy with the zero reading, use a compass to sight through the vane and align it to North by
turning the body of the WD2. Use the locking screw to lock down the sensor and recheck the reading.
Make any additional adjustments using the above procedure. Remove the tape to free the vane and
put the instrument into service. Do not move the sensor collar referred to in the previous paragraph.
Always make adjustments to the angle by moving the body of the sensor with respect to the Cross-
arm Assembly.

2.6 Solar Radiation Sensor

Connect either the Solar Radiation Sensor (SR2) or Photosynthetically Active Radiation Sensor
(PR1) cable connector to the cable protruding out of the Cross-arm Assembly. Push the cable and
connectors into the Cross-arm Assembly and insert the sensor’s bayonet base into the hole on the
Cross-arm Assembly. Check that the cable is not between the sensor’s bayonet mount and the locking
screw. Tighten the locking screw, so the sensor stays in place.

2.7 Tipping Bucket Rain Gauge

Remove the collector barrel from its base and place the base over the three 5/16" threaded bolts in
the concrete block. Each bolt should have a nut installed approximately half an inch from the bolt’s
end. Level the base by adjusting one or more of the nuts and observing the bulls-eye level on the Rain
Gauge base. When the base is level, use the remaining nuts to lock the base firmly in place on the
mounting bolts and check the bubble is centered in the bulls-eye. Readjust if necessary.

Remove the rubber band (used for transport protection), from the bucket and check that the bucket
moves freely when tipping. Put the collector barrel back onto the base and tighten the 3 screws.
Protect the cable rising over the slab with plastic pipe channeling.
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2.8 In-ground Sensors

Place the Soil Moisture, Soil Temperature and Grass Temperature sensors in line with the Rain Gauge
about three metres from the mast and 20 cm away from the side of the trench in their approximate
positions. Lay these cables along with the Rain Gauge cable in the trench running back to the mast
and check there is sufficient cable length to go up the mast for each sensor. Connect the sensors to the
Smart Logger via any socket on the DataBus strip.

2.9 Soil Temperature Sensor

The Soil Temperature sensor is installed at a depth of 5 cm or at any depth specific to the application.
This sensor should be located 20 to 30 cm away from the Soil Moisture Sensor. If the soil has been
removed for installation of the sensor replace it carefully from the same position from where it was
taken. Ensure good contact around the sensor but avoid excessive compaction.

2.10 Grass Temperature Sensor
The Grass Temperature sensor is installed preferably over undisturbed ground with short mown grass.
Push the mounting spike into the ground so that the sensing element is 25 mm above the surface of
the ground and mount the sensor.

2.11 Leaf Temperature Sensor

Use cable ties or similar method to loosely attach the Leaf Temperature Sensor Smart Interface to a
large branch or stem of the plant being monitored. Be sure not to directly influence the growth of the
plant. This will take any strain or weight off the leaf that may be caused by attaching the thermocouple
tip to the leaf.

Finally attach the small thermocouple tip of the Leaf Temperature Sensor directly in contact with
the leaf surface being monitored. Again use a non intrusive method to attach the thermocouple to the
leaf.

2.12 Leaf Wetness Sensor

Choose the location of interest for the application of the Leaf Wetness Sensor either on the ground
or within the canopy of the plant being studied. If placing on the the ground push the mounting spike
into the ground so that the sensing element is 25 mm above the surface of the ground and mount
the sensor. If mounting within the canopy attach with cable ties or similar method at the required
orientation.

2.13 Soil Moisture Sensor

The ECH, O dielectric Soil Moisture Sensor is recommended for applications where volumetric soil
water % is required. However, Gypsum Blocks and Tensiometers are also available for applications
requiring soil tension measurements. Install the ECH,O sensor horizontally on its side to avoid water
ponding on the flat surface of the sensor, at the required depth down the soil profile. Dig a hole
approximately 30 cm in diameter or a trench adjacent to the site to be monitored and insert the ECH,O
probe into undisturbed soil. Back fill the hole to prevent lateral water flow around the sensor. The
surface may be capped with a thin layer of Bentonite if desired.
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2.14 Cable Protection

Install marker pegs (not supplied) to identify the location of any underground sensors to enable
location at a later date. Lay the cables in a trench of suitable depth to give adequate protection all the
way up to the base of the mast. For extra protection, run the cable through a 25 mm conduit or cover
the cables with some soil and lay a line of paving tiles above them before filling the trench. At all
times protect the cable connectors from physical damage.

2.15 Starting the Logger

If the red LED marked LOG is blinking once every second this indicates that the Logger battery has
charge and the Smart Logger is functioning. If the red LED is not blinking it means that the battery
has been fully discharged and will require charging. When the battery has been charged press the
Activate Display button located on the front panel of the Smart Logger. The display will activate
showing the time and battery voltage of the Smart Logger. If no sensors are detected an automatic
search can be initiated by pressing the Activate Display and Log Now buttons simultaneously. Any
sensors connected to the Smart Logger via the DataBus will automatically be displayed and logging
commenced at industry standard intervals.

2.16 Sensor Detection
On initial start up, there are several ways that the sensors can be found using the “plug and play”
feature.

* The sensors can be connected to the Smart Logger via the DataBus prior to connection of the
battery. On initial start up, the Logger immediately searches the DataBus for sensors connected
to the Logger. Any sensors connected will be automatically found and logging commenced at
industry standard intervals.

e If sensors are installed after connection of the Logger battery, the Logger will automatically
update the system at midnight when the DataBus is searched for currently connected sensors.
New sensors are added to the list of connected sensors. Sensors not found by the Logger are
removed from the list. Data is not lost for these sensors and can be retrieved at any time.

Finally, connect a PC to the Smart Logger’s serial port located on the front panel of the Logger.
Full access to the Logger can be achieved using Windows HyperTerminal communications program
(for Apple Mac use ZTerm). Use the information in Sections 3 and 4 of the manual to set up the
HyperTerminal communication protocol. Follow the instructions in Section 5 to set the Logger time
and date if necessary and make any alterations to the logging schedule.

* Sensors can be installed by initiating a new search for sensors. From the Main Menu (Example 1,
Section 5) by choosing the first option of pressing 1 on the PC’s keyboard. The screen at Example
2 will give the option “Press 1 to begin new search”. Press 1 and any new sensors connected
will be detected and added to the schedule. Progress in detection is shown by the sensor address
appearing on the screen during the search period. A new address will appear as each sensor is
detected and logging commenced at industry standard intervals.

Use the portable computer to check the time and date and reset if necessary. The Logger leaves the
factory with time and date set to Eastern Standard Time for Australia or the final destination time if
known. Check that the system is working correctly by reading Current Data and ensure that all the
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fitted sensors have been found by the “Plug and Play” routine. If any sensors have been missed, do
a new search by pressing the number 1 from the “see sensors connected” screen. If for some reason
corruption occurs follow the procedures outlined below.

2.17 Preventative Maintenance

Generally if the data measured is within range, the system is working satisfactorily and no periodic
adjustments are required. Check for condensation inside the Logger Housing periodically and if
moisture shows then dry the inside and check for damage or leakage points. Inspect the gasket for
discontinuity or foreign material. Clean the battery terminals if there are signs of corrosion and coat
with Vaseline. Avoid the use of solvents.

Inspect and test the Sealed Lead Acid Battery.

Measure the voltage across the battery. The range should be 6.2 — 6.9 volts.

Clean the glass surface of the Solar Panel.

Clean the Solar Radiation Sensor head.

Inspect the Tipping Bucket Rain Gauge filter and leaf catcher and clean away debris.

Inspect the Anemometer and Wind Direction sensors.

Brush away any cobwebs.

Check all cables and leave in an adequately protected condition.

Wipe the Leaf Wetness Sensor with a very light film of silicone oil on a monthly basis. Wipe off
any excess oil with a dry rag.

A A o

Note: If corruption of a sensor occurs, refer to the following procedure.

Any sensor that has been found by the “Plug and Play” feature but is identified as “Unknown”
or has a corruption in the readout must be removed from the DataBus and a new search initiated.
After checking to make sure that the original entry in the Logger has been removed, reinstall
the sensor and initiate a new search. Check to make sure that the sensor has been found and is
operating correctly. In some cases the sensor identification “Unknown” may be acceptable. New
sensors are periodically added to the range offered by ICT International and Loggers operating
older firmware will not be able to identify recently introduced products. All other aspects of
operation will be normal except the instrument will be identified as Unknown. If the corruption
persists, there may be a sensor address conflict. Resolve the problem by connecting the single
sensor to the Logger and see if this can be identified normally. Note the sensor address. Remove
the sensor and search for sensors to remove the sensor information from the Logger. Add the other
sensors to the Logger and search for the sensors to reinstall them. Check the schedule to see if
there is another sensor with the same address. If there is, refer to the information in setting up the
sensors on how to change an address of a sensor through the sensor set-up menus.

Note: It is highly recommended that all sensors should be serviced and recalibrated every 12
months when the sensor is being used for scientific applications. This period could be extended
out to 18 to 24 months for other applications but the calibration certificate is only valid for a

period of 12 months.
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Section 3
CONNECTIONS

3.1 Power Connection

The Logger requires a primary source of power, which may be solar panels, an external battery, or
mains powered plug pack. The supply voltage should be in the range 8 to 30 volts D.C. and the demand
will not exceed 500 mA. The power supply should be plugged into the two-pin, non-reversible, Con-
x-All socket on the Logger front panel.

3.2 Sensor Connections

The Smart Logger uses a unique connection system called a DataBus. The DataBus is a molded strip
of Con-x-All sockets connected in series. Sensors may be plugged into any of these three-pin, Con-
x-All sockets in any order. The DataBus is then connected to the Logger DataBus 3-pin port on the
front of the Logger via the short DataBus lead.

3.3 Communications Connections

The single six pin Con-x-All socket on the front panel of the Logger is for the RS232C communications
interface. This may be a permanent or temporary connection to a computer, terminal, or modem.
The normal communications cable supplied with the Logger mates with this socket and has a 9-pin
female D plug at the other end, wired to connect to a computer or modem serial port. The Logger uses
software flow control, so only three wires are actually used in this cable.
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Section 4
COMMUNICATION — HyperTerminal Setup

4.1 Using a Direct Connection to a Computer

The Logger has been designed to talk to any computer that can send and receive simple text messages
through the standard RS232C communications port, without the need for any special software.
The software required to do this is already resident in the operating system of most computers.
For example, if your computer were an IBM compatible, running Windows 98, you would start the
program “HyperTerminal” in the accessories folder. If Windows 3.x is the operating system, start
“Terminal” in the accessories group. An older computer running only DOS will require a terminal
emulation program such as “ProComm” to be loaded. The first time any of these programs are used to
talk to the Logger, the setup details will need to be checked. The computer will need to be told which
port the Logger has been connected to. This is usually communications port 2 (COMM?2) for a desk
top PC, or COMMI on a laptop. Other vital settings required to be configured are listed below:
Baud Speed 9600 baud

Parity None

Number of data bits 8

Number of stop bits 1

Flow Control Xon/Xoff

Once these parameters are set, communications with the Logger should be possible. There are usually
many other options which can be fine tuned later e.g. column width, fonts, echo, line wrap etc. Step
by step instructions to setup Windows 98 to talk to the Logger:

Click the Windows 98 start button.

Move pointer to “Programs”.

Move pointer to “Accessories” folder.

Move pointer to “Communications” folder.

Click “HyperTerminal” folder.

Double click “Hypertrm.exe” icon.

The “connection description” dialogue box appears. Type in a name for the Logger connection,

e.g. “EnviroStation”.

8. The “phone number” dialogue box appears with the cursor flashing in the “phone number” box.
Ignore this, and click the down arrow button at the end of the next line, which is the “connect
using” line.

9. This drops a short menu box. Select the “direct to COMM?2” option, or whichever communications
port the Logger is connected to. Then click “OK”.

10. The “Communications 2 properties” dialogue box appears. In the “bits per second” line, select the
9600 option.

11. "Data bits” should already read 8, and “parity” none, and “stop bits” 1. In the “flow control box™
select the Xon/Xoff option. Then click “OK”.

This completes the setup procedure. When closing HyperTerminal, the final dialogue box will ask

if you wish to save session “EnviroStation”. Be sure to answer “Yes” as this will save having to go

through this setup procedure again. HyperTerminal will add a new icon labeled “EnviroStation”.

It will only be necessary to double click this icon, to move directly to the Logger communications

screen.

Nk -

Press any key and the main logger menu will appear.
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4.2 Using a Connection via a Modem to a Computer

The remote modem must be connected to the Logger using a suitable modem cable and the correct
“profile” of instructions loaded into the modem. A modem supplied by ICT International will have
had the correct profile loaded at the factory and no further adjustment should be necessary. Any
modem will be required to work in transparent mode, with echo off and a fixed baud speed of 9600
baud between Logger and modem. A modem setup sheet can be obtained from the factory to set up a
remote modem.

Note: for customers that supply their own modem, a modem cable must also be purchased or made
as the modem and standard communications cable are different. The local modem may be either
internal or external and should not require any adjustment of its settings to work with the Logger. The
telephone number of the remote modem will need to be entered into the terminal program at the time
of making the first connection. Execute the dial command and wait for the modems to initialize. A
blank screen should result.

Press any key and the main menu will appear.
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Section 5
TALKING TO THE LOGGER

5.1 Logger Fundamentals

The Smart Logger employs a DataBus wiring system in which the Logger and all the sensors (up to
250) share a common cable. Each sensor no longer has its own cable, instead is given a unique name
or “address”. This address usually consists of just a single number or letter. To accommodate more
sensors the upper case and lower case letters are considered as separate addresses. This permits the
use of up to 62 sensors (numbers 0-9, A-Z, and a-z). If more than 62 sensors are required, contact [CT
International for instructions on how to configure the system. The address of a sensor is so important
that the Logger always gives this information whenever reference is made to any sensor. Whenever
the Logger downloads data or sends a list of sensors, it always does so in strict order according to the
addresses of the sensors, i.e. numbers 0-9, A-Z, and a-z.

Every sensor is assigned a “schedule” which is identified by a single code letter. The schedule tells
the Logger when to collect and store data from a sensor. For example “schedule m” tells the Logger to
collect data every hour. Whenever a new sensor is added to the system, the Logger will automatically
assign a schedule based upon the type of sensor. This may be changed at any time to a schedule more
suited to the user’s purpose.

5.2 Logger Commands

Commands are sent by typing numbers in response to the on-screen directions. Whenever starting
a session with the Logger, press any key to wake up the Logger and bring up the main menu (The
Logger always goes to sleep after five minutes of inactivity in order to save battery power).
Pressing the “Esc” key will cancel the current task and return to the main menu.

Example 1: Main Menu

20/01/2003 06:00

Welcome to ICT International smart logger BL100001
software ver 3.20 www.ictinternational.com.au

Press 1 to see a list of sensors connected

Press 2 to read the current values of the sensors
Press 3 to download the stored data

Press 4 to change the logger settings

Press 5 to see the current page and each new entry
Press 6 to see any page in memory

Press 7 for one-touch download

Press 8 to repeat the last one-touch download
Press 9 to exit
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5.3 View Connected Sensors
Press 1 from the main menu to see a list of the sensors connected to the Logger. On initial start up the
Logger will produce a screen similar to the one shown below:

Example 2

No. address  schedule Type of sensor Serial No. Last cal
there are no sensors connected

Press 1 to begin new search

Press 2 to read the current values of the sensors
Press * to relog all sensors

Press any other key to start again

Connect all the sensors and then press 1 to begin a new search for sensors. After searching and finding
the sensors the Logger will display a screen similar to example 3. Option 3 is used if any change
such as an auto zero or offset has been made to a sensor through the sensors’ set up menu. Until the
information from the sensor is downloaded into the Logger through a new search for sensors, readings
from the sensor as reported by the current value screen will not change.

Example 3
No. Address Schedule Type of sensor Serial No. Last cal
1 1 S Temperature air TA100013 12 May 03
2 2 t Photoactive radiation PR100004 14 June 03
3 3 s Barometric pressure  BP100004 29 May 03
4 4 m Wind direction WD100001 12 Jan 03
5 5 m Wind speed AN100004 12 Jan 03
6 6 S Humidity HU100034 18 Sep 02
Press 1 to begin new search
Press any other key to start again
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5.4 Read the Current Values of the Sensors
Press option 2 from the menu and the following screen will display:

Example 4
No. Address Schedule Type of sensor Current reading
1 1 S Temperature air 30.016 °C
2 2 t Photoactive radiation 2.2077 mMol/s
3 3 S Barometric pressure  1007.34 hPa
4 4 m Wind direction 169.30 deg
5 5 m Wind speed 9.99 km/h
6 6 s Humidity 58.83 %
Battery 6.43 volts
Press 2 to refresh readings
Press 3 to refresh repeatedly
Press any other key to start again

5.5 Downloading Data

This item is the custom download option. The next screen will ask if the download should be data
from all the current sensors connected or from a list of sensors whose addresses must be entered. If
the first option is required, press the “Enter” key. Otherwise, type the address of each sensor from
which data is required. It does not matter in which order the addresses are entered, as the Logger
always outputs the data in strict order, starting from the lowest address.

The Logger will not accept addresses of sensors that have never been connected to it at any time.
The addresses are not limited to those of sensors that are currently connected. Historical data from
sensors that are no longer connected may be downloaded at any time, provided that not more than
120,000 readings have been made since the required data. After 120,000 readings the old data will be
overwritten by the latest readings.

Having selected the sensors, press “Enter” to accept the list or “Esc¢” to cancel. The next screen will
request the start date for the download. Pressing the “Enter” key at this point is equivalent to entering
the current date. Any other date should be entered day first, then month followed by the year. The first
of the month is normally entered as 01, in which case the Logger will insert the forward slash. If the
zero is omitted, a forward slash will be understood as the completion of the day, similarly, with the
month. Only two digits are required for the year. 99 will be understood as 1999 and 00 as 2000 etc.
The end date entry is identical. A page number may be entered in place of the start or end date or both
if required. To do this simply press p and a three digit page number, then “Enter” or press p and a
four digit page number.

The download is now ready to start by pressing the number 1 on the keyboard. This gives the
opportunity to open a file to receive the data under the file transfer facility included with the terminal
program. There is usually a facility to append the data to an existing file. See your terminal program’s
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help index for further information. To open the download file, open the “Transfer” pull down menu
on the command bar and from there select “capture text”. This will open a dialogue box with a default
file name in it.

Create a new file download name by using the browse option to take you to the directory where
you wish to store your data. You may choose any existing directory but the best option is to either
create a new directory specifically for your downloads or create a new folder in “My Documents”.
These folders or directories should be created using Windows Explorer prior to downloading. After
selecting the appropriate folder or directory to store the data, give the data to be downloaded a file
name. Do not use the full stop (.) or / in the first part of file name. For Windows 95 users, a blank
file may have to be created in Notepad prior to downloading. Windows 98 users can create the file
from the dialogue box.

In the dialogue box give the file a name. Use any number or name that will identify the download
date for you. After the first part of the name has been created place a full stop followed by the letters
.csv (xxxx.csv). This will then save the data as a comma separated variable file rather than as a text
file. Either extension can be used to save the data but using the .csv format, double-clicking on the
file will open the file directly into Excel rather than through the Excel ‘wizard’ as it is when the data
is saved as a .txt file. The download will begin immediately on pressing 1, so make sure that the
capture files are set up prior to pressing the 1 key to start the download. Any other key will cancel the
operation and return to the main menu. Once the download has commenced it can only be aborted
by pressing the “Esc” key.

The download may appear at times to be irregular in speed. This may be because the Logger is
skipping over unwanted data or it may be because the software flow control has been activated by
the receiving computer to prevent buffer overflow whilst it attends to other tasks. The download has
finished when the flashing cursor is at the end of a line of data for five or more seconds. The transfer
file should now be closed before proceeding. Pressing any key will now return the Logger to the
main menu. If the download is taking too long, see the section on changing the Logger’s baud speed.
The down load is available in various different formats e.g. with or without headings. See the section
on changing the option registers for details.
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A typical single day’s download is shown below.

Example 5

date, time, AN100002, BP100008, SR100026, TA100069, TA100068,
dd/mm/yy, hh:mm:ss, akm/h, b hPa, c W/m2, d°C, w °C,
16/01/03, 00:00:00, 11.60, 1016.01, 0, 24.890, 19.840,
16/01/03, 01:00:00, 11.30, 1015.09, 0, 24.408, 19.588,
16/01/03, 02:00:00, 12.40, 1014.56, 0, 24.000, 19.170,
16/01/03, 03:00:00, 12.11, 1014.08, 0, 23.596, 18.898,
16/01/03, 04:00:00, 11.73, 1014.04, 0, 23.860, 18.822,
16/01/03, 05:00:00, 11.50, 1014.29, 0, 23.326, 18.596,
16/01/03, 06:00:00, 11.65, 1014.95, 0, 23.922, 19.012,
16/01/03, 07:00:00, 12.67, 1015.63, 94, 25.696, 19.920,
16/01/03, 08:00:00, 11.89, 1015.71, 260, 26.528, 20.426,
16/01/03, 09:00:00, 11.81, 1015.78, 432, 27.746, 21.502,
16/01/03, 10:00:00, 11.18, 1015.94, 568, 29.162, 22.524,
16/01/03, 11:00:00, 12.12, 1015.78, 684, 30.366, 23.396,
16/01/03, 12:00:00, 10.96, 1015.43, 642, 30.800, 23.898,
16/01/03, 13:00:00, 12.72, 1014.83, 728, 31.400, 23.800,
16/01/03, 14:00:00, 11.24, 1014.62, 738, 32.336, 24.134,
16/01/03, 15:00:00, 10.67, 1014.11, 518, 32.712, 24.138,
16/01/03, 16:00:00, 11.25, 1013.72, 202, 32.170, 23.774,
16/01/03, 17:00:00, 12.20, 1013.50, 4, 31.204, 23.092,
16/01/03, 18:00:00, 11.90, 1013.99, 0, 29.510, 22.384,
16/01/03, 19:00:00, 0.91, 1014.12, 0, 28.022, 21.792,
16/01/03, 20:00:00, 11.23, 1014.35, 0, 27.746, 21.570,
16/01/03, 21:00:00, 11.80, 1014.27, 0, 27.398, 21.366,
16/01/03, 22:00:00, 11.31, 1014.21, 0, 27.024, 21.066,
16/01/03, 23:00:00, 10.99, 1013.64, 0, 26.074, 20.606,
16/01/03, maximum, 14.04, 1016.00, 772, 33.086, 24.678,
16/01/03, minimum, 8.92, 1012.89, 0, 23.242, 18.566,
16/01/03, average, 11.53, 1014.63, 154, 27.684, 21.400,
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5.6 Change the Logger Settings
Press option 4 to change the Logger settings by using the following submenu:

Example 6

Press 1 to change logger's time

Press 2 to change logger's date

Press 3 to change logger's baud speed

Press 4 to change the times when the sensors are logged
Press 5 to change the user assigned schedules

Press 6 to change option registers

Press 7 to talk to the sensors

Press 8 to set up the sensors

Press 9 to start again

5.7 Change the Logger Time & Date

Using options 1 and 2 from the menu this facility is straightforward. The seconds cannot be entered
directly but when accepting the hours and minutes, the seconds are set to 00, enabling the Logger’s
clock to be precisely synchronised to an external clock. The Logger’s clock is set correctly at the
factory and the date should never need changing throughout the lifetime of the Logger. The Logger’s
clock battery should be changed every ten years (see Section 12 “Changing the Battery”). There are
three sources of power for the clock. All three must fail before the clock will stop. Even when the
clock’s own battery is changed, it will not stop and will not need resetting.

5.8 Change the Logger’s Baud Rate
Changing the Logger’s baud speed requires caution. The sub menu is shown below:

Example 7

Press 1 for 600 baud
Press 2 for 1200 baud
Press 3 for 2400 baud
Press 4 for 4800 baud
Press 5 for 9600 baud
Press 6 for 19200 baud
Press 7 for 38400 baud
Press 8 for 57600 baud
Press 9 for 115200 baud

Press any other key to start again
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NOTE: Whenever akey from 1 to9is pressed, the Logger will change baud speed immediately
to the new speed. Communications will be lost temporarily. The terminal program should
be set to the new speed before sending again to the Logger. Any key pressed at the new
speed should result in the appearance of the main menu. The main menu will be headed
by a warning that the new baud speed needs confirming. If for any reason communications
cannot be reinstated, it will be necessary for all attempts at communications to cease for
at least five minutes. The Logger incorporates a safety feature that will restore the original
baud speed provided that no messages are received in a five-minute period.

If the new speed is operating without error and it is desired to keep this new speed, it will be necessary
to confirm the new speed by once again selecting this speed through the sub menu. The Logger will
confirm the new speed has been accepted as the working speed. The warning heading will be removed
from the main menu and the new speed will become the speed to which the Logger will revert if
future speed changes are unsuccessful.

The Logger can produce download files of several Megabytes in size, therefore we recommend
using the highest baud speed possible. When modems are in use, the speed is limited by the link and
no adjustment is possible. When a direct connection is used the Logger’s maximum speed of 115.2
k baud should be possible with a Pentium computer and “HyperTerminal”. Ensure Xon/Xoff flow
control is selected, buffer size is increased, and other applications are closed for maximum transfer
rates.

5.9 Change Sensor Logging Intervals

This facility requires entering the address of a sensor that has been detected by the Logger. Other
addresses will not be accepted. The Logger confirms the type and serial number of the sensor, the
present data collection schedule and provides a choice of new schedules:

Example 8

You have chosen Wind speed AN100002 sensor

At present this sensor is set to log on schedule m
Press a to log every second Press n to log every 2 hours
Press b to log every 2 seconds Press o to log every 3 hours
Press c to log every 5 seconds Press p to log every 4 hours
Press d to log every 10 seconds ~ Press r to log every 12 hours
Press f'to log every 30 seconds ~ Press s to log at 9:00 and 15:00

Press g to log every minute Press t to log from 6:00 to 18:00
Press h to log every 2 minutes Press u to log from 18:00 to 6:00
Press 1 to log every 5 minutes Press v for user assigned schedule

Press j to log every 10 minutes Press w for user assigned schedule

Press k to log every 20 minutes ~ Press x for user assigned schedule

Press 1 to log every 30 minutes Press y for user assigned schedule

Press m to log every hour Press z for user assigned schedule
Press any other key to start again
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Typing any lower case letter will immediately change the sensor’s schedule to the new one chosen.
Any other key will return to the main menu. The last five options are user-defined schedules that allow
the user to specify at which times of the day the data is to be collected. As with all the other schedules,
these schedules may be assigned to any, all, or none of the sensors. The next section explains how to
setup these schedules.

5.10 Change User Defined Schedules
Selecting this option presents the following screen:

Example 9

The user assigned schedules are at present:

daily  000000000011111111112222
hours  012345678901234567890123

schedule v 1 1 1
schedule w 111111111111111111111111
schedule x 111111111111111111111111
scheduley 111111111111111111111111
schedule z 111111111111111111111111

Press the letter of the schedule you wish to change

The display has 5 rows and 24 columns. Each column represents one hour of the day and each row
represents a named schedule. In this example every sensor assigned to schedule v will be logged at six
in the morning, at noon, and at six in the evening. In the following example, a schedule is set up to log
at three in the afternoon and only at this time. Press the schedule letter to edit w. The cursor will flash
under the first column. Press zero repeatedly until the cursor is under the column 15, representing 15:
00 hours, then press 1 and continue pressing zeroes until the Logger confirms the new schedule as
below:

Example 10

The user assigned schedules are at present:

daily 000000000011111111112222
hours 012345678901234567890123
schedulev =~ ------ I----1----- I----

schedulew  111111111111111111111111
schedulex 11111111111 1111111111111
scheduley  ----------------------
schedulez 11111111111 1111111111111
Press the letter of the schedule you wish to change

If the enter key is pressed before the end of the row, the Logger will accept the remaining elements
as being unchanged.
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5.11 Change the Option Registers

This facility operates in a similar manner to changing the user-defined schedules as described above.
There are eight elements in each register and eight registers, making a total of 64 options that can
be selected. When the Logger leaves the factory, none of these are selected and this is the normal
operating condition. Note: that as more features are included in the Logger, more options registers
are added to the schedule. To change the Logger operational parameters from standard, place a 1 in
the appropriate register position. Move the cursor to the register position using the space bar or - key.
Once the 1 has been placed there is no need to complete the line and the “Enter” key can be used to
set the option register.

The following screen represents a typical option register:

Example 11

Refer to the handbook for the meaning of the elements
The option registers are at present:

12345678
option registera = --------
option registerb - -1-----
option registerc = --------
option registerd  --------
option registere = --------

Press the letter of the register you wish to change

The function of each element is as below:

Option Register Element Use

a 1 Date in download is displayed as mm/dd/yy (normally dd/mm/yy)
a 2 Date in download is displayed as yy/mm/dd (normally dd/mm/yy)
a 3 Suspend all logging

a 4 Enable burst mode logging

a 5 Omit User ID in welcome message

a 6 Enable all addresses (normally alphanumeric addresses)

a 7 Burst length logging is for 10 minutes

a 8 Burst length logging is for 1 minute

b 1 No flow control (normally Xon/Xof¥)

b 2 Download takes priority of resources (normally logging)

b 3 Omit first line in download heading (normally send)

b 4 Omit second line in download heading (normally send)

b 5 Voice reading resolution is low (normally medium)

b 6 Voice reading resolution is high (normally medium)

Note: If 5 and 6 both selected, resolution is maximum possible
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Option Register Element Use

b 7 Delineation character is space (normally comma)
8 Delineation character is semicolon (normally comma)
Note: If 7 and 8 both selected, delineation character is tab

c 1 Omit time group in page display (normally send)

c 2 Omit address in page display (normally send)

c 3 Omit type in page display (normally send)

c 4 Omit units in page display (normally send)

c 5 Send full units (normally send abbreviated units)

c 6 Send address in decimal (normally send address in ASCII)

c 7 Time display is hh:mm (normally hh:mm:ss)

c 8 Readings are low resolution (normally high resolution)

d 1 Send only max/min/ave/totals in download (normally send all)
d 2 Omit max/min/ave/totals in download (normally send all)

d 3 LCD readings are direct (normally by fast binary conversion)
d 4 Schedule “i” is 6 minute interval (normally 5 minute)

d 5 Omit LCD “Log now” acknowledgement

d 6 not used

d 7 4 readings per LCD screen (normally 2)

d 8 Inhibit DataBus collision protection

e 1 Inhibit sleep mode (normally permit Logger to sleep)

e 2 Enable auto changing of dumb sensors to smart mode

e 3 not used

e 4 not used

e 5 Skip logging of 09:00 to 09:00 rainfall totals

e 6 Log zero readings from event sensors (normally skip)

e 7 Current readings are direct (normally by fast binary conversion)
e 8 Inhibit auto-search at 23:55 hours

f 1 Virtual Evapotransporation Sensor ON

f 2 Virtual ET model is Priestly-Taylor (normally Penman-Montieth)
f 3 Albedo coefficient is 0.05 for forests (normally 0.20 for crops)
f 4 not used

f 5 Virtual Animal Comfort/Stress Index Sensor ON

f 6 not used

f 7 Virtual Battery Voltage Sensor ON

f 8 not used

g 1 Virtual Dew Point Sensor ON

g 2 Virtual Dew Point Sensor reports in °F (normally °C)

g 3 not used

g 4 not used
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Option Register Element Use

not used
not used
not used
not used

gQ 0Q 0Q 09
0 3 O\ W

Password Access to Logger settings menu is ON
not used
not used
not used
not used
not used
not used
not used

=pl= ===
0NN WL bW =

Other options are reserved for future use

5.12 Talk to the Sensors

Option 7 is also known as the transparent mode. A short message of up to seven characters may
be typed. The message will be sent only when the “Enter” key is pressed twice. A single press of
the “Enter” key if followed by other characters will be considered as part of the message. If more
than seven characters are entered, the Logger returns to the main menu and no message is sent. The
message may also be cancelled by pressing the “Esc” key twice. A single press of the “Esc” key will
be considered as part of the message. This facility is mainly provided for the maintenance engineer to
check the correct operation of each sensor and to make advanced settings changes to the sensors.

Every message sent to a sensor must begin with the address of that sensor. If the address is omitted,
some or all of the sensors may respond causing a communications garble. The simplest message that
can be sent is the address on its own. In this case the addressed sensor replies with its current reading.
If the address is followed by a question mark, the sensor responds with its identification string. Some
further examples are listed below. In these examples the address of the sensor is 3.

Command Action

3}mm Sensor 3 returns its progressive maximum, minimum, and average for the current day,
and the final maximum, minimum and average for the previous day

3}mr Sensor 3 returns its progressive rainfall since 9.00 a.m. and the total rainfall in the
previous 24 hours before 9.00 a.m. (assuming a Rain Gauge is attached to sensor 3)

3ipp Sensor 3 returns its second parameter in engineering units

3t Sensor 3 returns its clock time

3}ta Sensor 3 returns its threshold A value and status

3}tb Sensor 3 returns its threshold B value and status
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5.13 Sensor Setup

Use option 8 to access an internal setup menu system similar to the Logger for all sensors. This
menu system is available to fine-tune your system if you want to use functions such as economy
mode, averaging, auto zero or sensor offset in conjunction with the Logger. Most other features in
the menu system are generally used when the sensors operate either stand alone or through a PC. In
most applications you will not need to make any changes to the setup of your sensors. See Section 6,
"Setup the Sensors" for full explanation on the options available in the sensors.

5.14 Current Page and Each New Entry

Option 5 is useful for checking the Logger is operating as expected. The Logger has a memory of 2048
pages and each page can store up to 62 readings. Some pages (1 to 127) are reserved for information
about the sensors with actual logging starting on page 128. The Logger will log up to page 2047 then
new readings will overwrite the oldest readings on page 128.

The example below shows a typical page:

Example 12

The current page 134 reads
26/01/03,15:29:24,
26/01/03,15:30:17,15:30:20, TA 4 27.344 °C

15:30:25, TA4 27.338 °C
15:30:40, TA4 27.312°C
15:30:55, TA4 27.316 °C
15:31:10, TA 4 27.348 °C
15:31:25, TA4 27.370 °C

15:30:30, TA 4 27.326 °C
15:30:45, TA4 27.312 °C
15:31:00, TA 4 27.326 °C
15:31:15, TA4 27.356 °C
15:31:30, TA4 27.378 °C

15:30:35, TA4 27.316 °C
15:30:50, TA4 27.316 °C
15:31:05, TA 4 27.340 °C
15:31:20, TA 4 27.362 °C
15:31:35, TA4 27.384 °C

15:31:40, TA4 27.402°C  15:31:45,TA4 27.414°C 1
Readings appear below as they are logged < back next >
15:31:55 TA 4 27.432°C
15:32:00 TA4 27.450 °C
15:32:05 TA 4 27.460 °C
15:32:10 TA4 27.476 °C

5:31:50, TA 4 27.420 °C

The number of the current page is given in the first line. The date and time when the page was started
always comes next. The Logger also inserts a date time stamp whenever its clock is changed or
whenever the schedule of a sensor is changed. Each entry in the log consists of the time of reading,
the type code of the sensor (in this example TA=Temperature, Air), the address of the sensor, the
full resolution reading, and the abbreviated units. Changing options in the option registers allows
variations of this basic format, but the normal settings are designed to allow the full 62 readings to fit
into a standard page of text as used by most terminals, without the need to use scrollbars.

All new entries are displayed below and each is given a new line. Pressing 5 again will refresh the
display. Pressing < key will display the previous page, and pressing > key will display the next page.
These keys are not the same as the arrow keys. The <key is also the comma key, and the > key is also
the full stop key. It does not matter if the “shift” key is used when changing pages. Further presses
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of the < or comma key will display the previous pages etc. To thumb through the pages more quickly
use the [ key or | key to skip ten pages backwards or forward respectively. To move directly to any
specified page press 6. This is also the same position that is reached when 6 is pressed from the main
menu.

5.15 View Any Page in Memory

Press option 6 and the Logger will ask for the page number that must be in the range 128 to 2047. If
the page required is less than 1000, enter the three digits and then press the “Enter” key. The “Enter”
key is not required for page numbers 1000 and over. Pressing only the “Enter” key will display the
last completed page. A completely blank page indicates that no data has been written to that page
since the Logger left the factory. A typical page is shown below:

Example 13

Logger page 132 starts on 15/01/03, at 08:58:00,

09:00:00, AN a 9.76 km
09:00:00, TA d 30.302 °C
10:00:00, BPb 1016.85 hP
10:00:00, TAw 23.960 °C
11:00:00, SR ¢ 54.48 W/
12:00:00, AN a 6.59 km
12:00:00, TAd 31.656 °C
13:00:00, BPb 1016.17 hP
13:00:00, TAw 23.492 °C
14:00:00, SR ¢ 103.24 W/
15:00:00, AN a 5.13 km
15:00:00, TA d 38.428 °C
16:00:00, BPb 1015.79 hP
16:00:00, TAw 22.722 °C
17:00:00, SR ¢ 0.14 W/
18:00:00, AN a 11.27 km
18:00:00, TA d 28.594 °C
19:00:00, BPb 1016.43 hP
19:00:00, TAw 21.718 °C
20:00:00, SR ¢ 0.00 W/
21:00:00,AN a 11.71 km 2

This page completed on 15/01/03, at 21:00:00,

09:00:00, BP b 1016.64 hP
09:00:00, TA w 23.580 °C
10:00:00, SR ¢ 41.60 W/

11:00:00,AN a 10.79 km
11:00:00, TAd 31.970 °C
12:00:00, BP b 1016.71 hP
12:00:00, TAw 23.576 °C
13:00:00, SR ¢ 87.72 W/

14:00:00, AN a 12.39 km
14:00:00, TA d 30.278 °C
15:00:00, BP b 1016.39 hP
15:00:00, TAw 24.266 °C
16:00:00, SR ¢ 48.10 W/

17:00:00,AN a 11.79 km
17:00:00, TA d 30.978 °C
18:00:00, BP b 1016.36 hP
18:00:00, TAw 22.240 °C
19:00:00, SR ¢ 0.00 W/

20:00:00,AN a 10.53 km
20:00:00, TAd 27.388 °C
1:00:00, BP b 1016.93 hP

09:00:00, SR ¢ 50.08 W/

10:00:00,ANa 9.23 km

10:00:00, TAd 31.208 °C
11:00:00, BP b 1017.30 hP
11:00:00, TAw 23.990 °C
12:00:00, SR ¢ 86.54 W/

13:00:00, AN a 3.83 km

13:00:00, TAd 30.486 °C
14:00:00, BP b 1015.84 hP
14:00:00, TAw 24.006 °C
15:00:00, SR ¢ 609.12 W/
16:00:00, AN a 10.39 km
16:00:00, TAd 31.252 °C
17:00:00, BP b 1015.97 hP
17:00:00, TAw 23.140 °C
18:00:00, SR ¢ 0.00 W/

19:00:00, AN a 11.53 km
19:00:00, TAd 27.830 °C
20:00:00, BP b 1016.60 hP
20:00:00, TAw 21.184 °C

<back next >

The < key, > key, [ key and the | key maybe used to navigate to other pages as explained in the
previous section. Pressing 5 will go to the current page, and pressing 6 will allow further pages to be
specified. Any other key will return to the main menu.
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5.16 One Touch Download

The one touch download will begin immediately the 7 key is pressed. Therefore initialize any file
transfer before pressing the 7 key. The “one touch download” is a special feature which ensures that
all the data is downloaded since the last “one touch download” without any omissions and without
any repetitions. This is done by setting a bookmark at the end of the last sent reading. Each “one
touch download” may be appended to the previous download file to form a seamless record and in
this case, it may be desirable to omit both lines of the heading by setting option register b elements
3 and 4, before the download. With a “one-touch download”, it is not possible to select the sensors
individually. The Logger will always download the data from all of the currently connected sensors.

If for any reason the file transfer is unsuccessful, return to the main menu by pressing any key but do
NOT press 7 again. Instead, reinitialize the file transfer and press 8. This repeats the last “one touch
download”. Pressing 7 would likely result in the message “no data found” being sent. This is because
the Logger would be unaware that the previous data had gone astray and would be sending all the
data since the last one touch download of a few moments previously. It would also then be too late
to use the repeat last one touch download. This would also truthfully report “no data found”. The
data however is never lost until approximately 120,000 readings have intervened, and can be easily
retrieved using “press 3 for a custom download”.

5.17 Repeat One Touch Download

The repeat of the last one touch download will begin immediately on the press of the 8 key. This
facility operates in the same manner as the one touch download except that the download starts from
the point where the penultimate one touch download ended. Therefore if the last one touch download
went astray for any reason, the situation would be easily recovered by using this facility.

5.18 Downloading Using Memory Modules

The memory modules (DM1, DM2, and DM4) provide a quick and convenient method of
downloading a Logger’s readings. Simply insert a memory module into the matching socket on the
Logger front panel. The light on the memory module will flash rapidly to acknowledge the presence
of the module. The light will then cycle off and on more slowly as the readings are copied to the
memory module. When the Logger has finished copying all the readings, the light will flash rapidly
again and extinguish. It is now safe to remove the memory module. The copying process should take
about 35 seconds. The memory modules require no batteries and will retain the data for 100 years.
They may be reused at least 10,000 times. To retrieve the readings, plug the memory module into the
matching socket on the Docking Station (DS1).
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5.19 Docking Station Operation

The Docking Station has been designed to mimic the Logger so the Docking Station is similar in
operation to the Logger. Set up communication with the Docking Station by following the same steps
as in setting up communication with the Logger. Without the data module installed, the Docking
Station will show a message: “install memory module”. When the memory module is installed, the
Docking Station will display the menu for downloading or viewing data. To download data, follow
the instructions for downloading from the Logger as the Docking Station has a similar menu system
embedded in the firmware of the microprocessor. Use the same procedures to capture the data as
detailed in the Logger download documentation.

Refer to section 4.1 to establish communications
Refer to section 5.5 to download data.

CAUTION: Do not plug the memory module into any other connectors on the PC or Laptop,
nor insert any other connected cable with a 9 pin D connector into the memory module port
as severe damage is likely to occur.
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Section 6
SET UP THE SENSORS

6.1 Smart Sensor Setup Menus

Software version 4.06, introduced in August 2000, allows the user to setup the sensor using only a few
keystrokes. Any terminal programme may be used to navigate the simple menu system. This allows
direct entry of address, time, offset, and threshold values. Many options can be selected. The user is
talking directly to the computer inside the sensor. It does not matter how many sensors are connected
in parallel. Only the sensor, whose setup menu has been called up, will respond. Therefore it is not
necessary to remove sensors from the bus, in order to use the setup feature. The communications
port of the user’s computer can be connected to the sensors via an SI8 adapter plug or via an ICT
International Smart Logger. The following text shows most of the menus that will be encountered
when using setup.

6.2 Sensor Identification Report
Assume one Water Level sensor is connected via an SI8 direct PC interface.
Typing a question mark will evoke the sensor’s identification message:

Address is b

Type of sensor is WL4

Serial number is 00096

Date of last cal was 01Aug 02
Software version is 4.06

website: www.ictinternational.com.au

For setup menu type bset

6.3 Sensor Setup Menu

To enter the setup mode it is necessary to type bset without leaving a gap of more than 5 seconds
between keystrokes. After the first letter, which is always the address of the sensor, the sensor will
respond with its current reading. Then continue with the letters s e t. If more than 5 seconds elapses
between keystrokes the sensor will revert back to normal mode. No message is sent when this
happens. Simply type bset again to re-enter setup. The sensor will respond with its main menu:

Welcome to setup of WL400096
Press 0 for report
Press 1 to change threshold A
Press 2 to change threshold B
Press 3 to set filters
Press 4 to set display mode
Press 5 to change Address
Press 6 to auto zero
Press 7 to set the time
Press 8 to change config
Press 9 to exit setup
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6.4 Sensor Setup Report

When any menu is presented, the user has up to 60 seconds to make a response. If no response is made
in this time, the sensor will revert to normal operation. To re-enter setup, just type bset again. Typing
a zero from the main menu will produce a typical report as shown below:

timeis 11:16,

current reading is  0.742 m,

Today: max 0.761 m, min 0.741 m, average 0.748 m,

Yesterday: max 0.743 m, min 0.739 m, average 0.741 m,
threshold A threshold B

"on" level 1.283 1.200

"off" level 1.088 1.100

6.5 Sensor Threshold Menus
The report gives a summary of some of the more important details. After the report is sent, the main
menu is not repeated, but it is still in effect. Pressing 1 will display the threshold A sub menu:

Press 1 to change threshold A "on" level
Press 2 to change threshold A "off" level
Press 3 to shutdown threshold A

Press 4 to invert threshold A

Press 5 to put threshold A in control mode
Press 6 to return to main menu

Press any other key to exit setup

Pressing 1 or 2 will display the current value of the threshold and permit the entry of a new value:

threshold A "on" level is  1.283 m
enter new value

When entering numerical values use the negative sign and full stop (for decimal point) if required,
but do not enter the units. Press the “Enter” key to complete the entry. The entry will terminate
automatically after 6 digits.

The new value will be offered for confirmation:

threshold A "on" level is  1.283 m
enter new value 3.8297

3.8296 m has been entered
Press 1 to accept

Press 2 to return to main menu
Press any other key to exit setup
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The sensor’s computer will adjust the value entered to the nearest threshold point available for
the resolution of the instrument at the relevant part of the range. In most cases no adjustment will
be necessary. Normally only values within or close to the operating range of the sensor will be
accepted.

6.6 Deactivating the Sensor Threshold

Pressing 3 will activate or deactivate the threshold circuit. When the threshold is deactivated the
control output will not change. It will remain in the condition that it is in when deactivation occurs,
until the threshold is again activated or power is removed from the sensor.

6.7 Inverting Sensor Control Output

Pressing 4 will invert or normalize the control output, whenever the threshold circuit is active. This
enables the user to manually remote control the devices to which the output control is connected,
and is useful for testing the system. It is most important to ensure that the system is left with the
correct polarity selected, especially in closed loop control systems. Otherwise a stable negative
feedback system will become a run-away positive feedback disaster.

6.8 Switching between Control and Alarm Modes

Pressing S will switch between two different modes of operation, called Control Mode and Alarm
Mode. These are two fundamentally different modes of operation and it is essential that the user
understand the difference between them. Control Mode is normally selected when the threshold will
control the operation of a motor, pump, heater, valve, etc. Alarm Mode is normally selected when the
controlled device is a warning light or bell.

6.9 Sensor Control Mode

In Control Mode the controlled device will come on when the measured parameter exceeds the “on”
level but will not go off until the measured parameter falls below the “off” level. Thus the device
will always be on when the measurement exceeds the “on” level and always be “off” when the
measurement is below the “off” level. However, it may be “off” or “on”, between the two levels,
depending upon which level was last passed. The separation between the “on” and “off” is the degree
of hysterisis of the system. The user may set the “on” and “off” levels to be the same. In this special
case, there is no hysterisis and the stability of the system may be adversely affected. If the controlled
device is required to come on when the measurement falls below the “on” level and exceeds the “off”
level, it will be necessary to invert the output, using the normal/invert function.

6.10 Sensor Alarm Mode

In Alarm Mode the two threshold levels are used to specify a range of values which are considered
normal or safe. Whenever the measurement falls within this range, no alarm output is generated.
When the measurement exceeds the higher level, or drops below the lower level an alarm output is
generated. If only a maximum alarm is required, the lower limit may be set just below the operating
range of the sensor to disable this limit. The normal/invert function may be used to set the inside
range as the alarmed region, if required.
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6.11 Application of Sensor Thresholds

The uses of the thresholds are best illustrated by an example.

Suppose the Water Level Sensor is to control a water pump to fill up a water tank, in which the sensor
1s immersed. The tank should be refilled to within 0.5 m of the overflow, which is at 3.0 m, whenever
the level drops to 1.0 m. A fault alarm is also required.

This can be achieved by:
1. Connecting the pump to threshold A output via a solid state relay
2. Connecting the alarm light to threshold B output via a solid state relay

Then use the menus to set:
Threshold A “on” level = 1.0
Threshold A “oft” level = 2.5
Make Threshold A active

Invert Threshold A output

Put Threshold A in control mode
Threshold B “on” level = 2.75

9. Threshold B “off” level = 0.75
10. Make Threshold B active

11. Threshold B output should be normal
12. Put Threshold B in alarm mode

NN W

With the above settings, the pump will be switched on whenever the water level falls below 1.0 m and
will be switched off when the level reaches 2.5 m. If the water level falls below 0.75 m or exceeds
2.75 m, the warning light is switched on, indicating that something has failed.

Pressing 6 will return to the main menu:

Continue setup of WL400096

Press 0 for report

Press 1 to change threshold A
Press 2 to change threshold B
Press 3 to set filters

Press 4 to set display mode
Press 5 to change Address
Press 6 to auto zero

Press 7 to set the time

Press 8 to change config
Press 9 to exit setup
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6.12 Sensor Filters
Pressing 3 will display the set filter menu:

Noise reduction filter is set to 12 dB
Press 1 for 0 dB
Press 2 for 3 dB
Press 3 for 6 dB
Press 4 for 9 dB
Press 5 for 12 dB
Press 6 to switch Noise Blanker off
Press 7 to return to main menu
Press any other key to exit setup

The Noise Reduction Filter is normally set to the maximum of 12 dB and the Noise Blanker is normally
on. For fast sampling a lower value of filtering will give a faster response. Very rapid changes in the
measured parameter may be ignored with the Noise Blanker on. Contact ICT International advice on
filter settings for special applications.

6.13 Sensor Display Mode
The display mode sub menu is shown below:

Press 1 for high Resolution
Press 2 to switch Interval on
Press 3 to switch Daisychain on
Press 4 to switch Verbosity off
Press 5 to switch time display on
Press 6 to switch P1 display off
Press 7 to switch P2 display on
Press 8 to return to main menu
Press any other key to exit setup

Each line of the sub menu offers an option but is also intended as an inference of the existing
condition. For example, pressing 1 will cause the current reading to be displayed in high resolution.
The display at present is therefore in low resolution. After pressing 1 the menu will be redisplayed
but this time with the first line reading “Press 1 for low resolution”. (Note: that the Logger always
records information in high resolution regardless of this option setting in the sensor). Caution: The
options selected from this menu will take place immediately. For example if 2 is pressed the sensor
will immediately begin sending its current reading at the current interval as soon as the new sub menu
is displayed. Do not type while the sensor is sending. This will cause a data collision. Press 2 again
between readings to switch interval reporting off again. The changes made to settings through this
menu are not stored in non-volatile memory. Removing power to the sensor will restore the original
settings. This only applies to this sub menu. All other changes made through other menus will be
stored in non-volatile memory and used again in the next power-up.
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6.14 Changing a Sensor’s Address
The change address sub menu is shown below:

current Address is b
enter new Address

Address entered is k

Press 1 to accept and exit setup
Press 2 to return to main menu
Press any other key to exit setup

Note that when the address is changed, setup mode is terminated automatically. If further
changes are to be made, setup mode must be re-entered using the new address followed by the three
letters s e t.

6.15 Auto Zero Sensor and Offsets
The auto zero sub menu is shown below.

Pressing 1 will cause the present reading to become the new zero reference point. Pressing 2 will
restore the original (true) zero as determined by the original calibration. This value is stored in non-
volatile memory and cannot be overwritten by the user.

Press 1 to auto zero and exit

Press 2 to restore original zero and exit
Press 3 to change offset

Press 4 to return to main menu

Press any other key to exit setup

The offset may also be changed through the sub sub menu:

current offset is  0.0000 m
enter new value

The new value will be displayed for confirmation:

1.2378 m has been entered
Press 1 to accept

Press 2 to return to main menu
Press any other key to exit setup

Important note concerning auto zeroing and changing the offset:

When using the sensor with a Smart Logger, changing the offset will not affect the readings logged,
unless the sensor is removed from the Logger and the Logger asked to search for new sensors. The
Logger will note the missing sensor. Replace the sensor and search again. The sensor will be found
and the new offset will be recorded in the Logger memory and used to adjust the readings to the new
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values. Also the threshold settings will not be changed in absolute terms when the offset is changed.
Rather the indicated values will change to reflect the new setting. For example, if the threshold A is
set to operate at 3.000 m and the offset is changed from zero to 1 m, the threshold A “on” level will
now say 4.000 m, but it will still operate when the sensor exceeds 3.000 m of true depth.

6.16 Change Sensor Time
The change time sub menu is shown below:

Press 1 to change sensor time
Press 2 to change Interval time
Press 3 to return to main menu
Press any other key to exit setup

The sub sub menu is as below:

sensor time is 11:25,
enter new time

When entering times use the 24-hour system. Be sure to enter a zero first, when entering times in the
first three hours of the day. It is not necessary to enter the colon. The sensor will do this automatically.
There is no source of power within the normal sensor, therefore the clock will stop when power is
removed and will restart at 00:00. Remember it is not necessary to set the time in sensors connected
to a Smart Logger. The Logger synchronizes all the sensor’s clocks just before midnight every day.

21:57 has been entered

Press 1 to accept

Press 2 to return to main menu
Press any other key to exit setup

The interval sub sub menu is shown below:

Press 1 for Interval of 2 seconds
Press 2 for Interval of 5 seconds
Press 3 for Interval of 15 seconds

Press 4 for Interval of 1 minute
Press 5 for Interval of 5 minutes
Press 6 for Interval of 15 minutes
Press 7 for Interval of 1 hour
Press 8 for Interval of 4 hours
Press 9 to return to main menu
Press any other key to exit setup
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6.17 Sensor Average & Economy Modes
The configuration sub menu is shown below:

Press 1 to switch average mode off
Press 2 for long average

Press 3 to switch economy mode on
Press 4 to return to main menu
Press any other key to exit setup

This contains some very important options. The averaging mode, referred to in the first item, only has
an effect when the sensor is used in conjunction with a Smart Logger. If selected, the averaging period
is determined by the logging period (schedule) selected in the Logger. For example, if the Logger is
set to log the sensor every hour (schedule m) the values recorded will be the average value for the
preceding hour. When the averaging mode is switched off, the value logged will be the current value
at the time of the logging. When the sensor responds to its address sent alone, it will still send the
current reading regardless of whether the averaging mode is selected or not. Averaging mode does not
affect the 24-hour average, which is still stored in the normal way.

Item 2 offers long or short averaging modes. Short averaging mode is recommended for averaging
periods of ten minutes or less. For longer averaging periods, the long average provides greater
accuracy.

Item 3 offers economy mode. This refers to the current consumption of the sensor, and only becomes
relevant for battery powered operation. When economy mode is selected, current consumption
drops to approximately 700 microamperes. However the measured parameter is only monitored at
approximately one-minute intervals. Economy mode is not suitable if logging is required at less than
two-minute intervals. Logging the sensor at more frequent intervals will simply repeat the last valid
reading.

Exiting the menu by pressing 9 will send the goodbye message and immediately return the sensor to
normal operation: “Goodbye from WL400096”.

Note: the sensor will drop out of setup mode if there is any other communications taking place on the
bus. For example, if the Logger is commencing a logging operation, or another sensor is in interval
mode. If a Logger attached to the bus is logging on a very short interval it will be necessary to
suspend logging, while sensor setup is taking place. This can be done through Logger option register
a, element 3. See section 5.11 for details.
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Section 7
DYNAGAGE SAPFLOW SENSOR SETUP

7.1 Dynagage Installation & Connection
These instructions are designed to be read in conjunction with the Dynamax Inc Dynagage Manual
which explains the theory and physical installation of the sensors in detail.

Connect the cable from the Dynagage to the matching 6-pin socket on the Smart Interface (DN4).
Record the serial number of each Sap Flow Sensor and the plant to which it is connected. The serial
number will be required to identify from which plant the sap flow information is coming. In addition
to the serial number, each DN4 Smart Interface has a unique main address, consisting of a single
letter or number. This address is very important and should be noted alongside the serial number and
the plant particulars. Also note the resistance of the Dynagage heater from the label on the Dynagage
cable. This will be needed later.

Connect the output cable of the DN4 to the Smart Logger. A single SGA13 or smaller Dynagage may
be operated using only the internal battery of the Logger as the source of power. However, for larger
Dynagages or for multiple Dynagage installations it will be necessary to provide an additional source
of power. This is typically a solar charged 12 volt battery. These details would have been explained as
part of the ordering process for the system. If there are any queries please contact ICT International
or your local distributor for support.

7.2 Dynagage Setup

For the Sensor to calculate the sap flow, it needs to know the diameter and nature of the stem, and also
some particulars of the Dynagage in use. Give this information to the sensor by talking to it via the
Logger. Open HyperTerminal (or similar terminal program) and type any key to talk to the Logger.
The Logger will display its main menu:

23/04/2003 17:32
Welcome to ICT International Smart Logger SL100376
software ver T.02 www.ictinternational.com.au

Press 1 to see a list of sensors connected

Press 2 to read the current values of the sensors
Press 3 to download the stored data

Press 4 to change the logger settings

Press 5 to see the current page and each new entry
Press 6 to see any page in memory

Press 7 for one-touch download

Press 8 to repeat the last one-touch download
Press 9 to exit
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From the main menu, press 4

Press 1 to change logger's time

Press 2 to change logger's date

Press 3 to change logger's baud speed

Press 4 to change the times when the sensors are logged
Press 5 to change the user assigned schedules

Press 6 to change the option registers

Press 7 to talk to the sensors

Press 8 to setup sensors

Press 9 to start again

From the settings menu, press 8

Enter the address of the sensor you wish to setup
Press the letter or number of the first Sap Flow Sensor, e.g. a

Welcome to setup of SF100004 (Address a)

Press 1 for report

Press 2 to setup Dynagage
Press 3 to set filters

Press 4 to change Address
Press 5 to set the time
Press 6 to change config
Press 7 to exit setup

7.3 Setting the Dynagage Type

The above menu has come from the individual Sap Flow Sensor, serial number SF100004. Refer to
the list of sensors and plant particulars to ensure the correct information will be given. Now press 2
to setup the Dynagage:

Press 1 for report

Press 2 to change Dynagage type
Press 3 to enter stem type

Press 4 to enter stem area

Press 5 to change heater voltage
Press 6 to enter heater resistance
Press 7 to change Ksh

Press 8 to return to previous menu
Press any other key to exit setup
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Press 2 from the menu to change Dynagage type. A list of Dynagage sizes will appear.

Dynagage type is SGA2

Press 0 for SGA2

Press 1 for SGA3

Press 2 for SGAS

Press 3 for SGA9

Press 4 for SGA10

Press 5 for SGA13

Press 6 for SGB16

Press 7 for SGB19

Press 8 for SGB25

Press 9 to return to previous menu
Press any other key to exit setup

Press the number for the Dynagage type that has been connected to this Smart Interface.

new type stored

Press 1 for report

Press 2 to change Dynagage type
Press 3 to enter stem type

Press 4 to enter stem area

Press 5 to change heater voltage
Press 6 to enter heater resistance
Press 7 to change Ksh

Press 8 to return to previous menu
Press any other key to exit setup

7.4 Setting the Stem Type
Press 3 to enter stem type

stem type is hollow
Press 1 for herbaceous
Press 2 for woody

If no change is needed press “Esc” once only to return to the previous menu

7.5 Setting the Stem Area

Press 4 from the set up menu to enter the stem area. Calculate the stem area in units of square
centimetres from the stem diameter. The Sap Flow Sensor will accept values up to a resolution of
0.001 sq. cm. If a mistake is made in entering a number, press “Esc” and start again. The sensor will
not accept the backspace key. After entering the number, press the “Enter” key and the sensor will
repeat the entry and ask for confirmation.

Note: If no key is pressed for a period of approx. 60 seconds, the Logger will terminate the
conversation and return to the main Logger menu. To continue the setup, press 4, press 8, and press
the address of the Sap Flow Sensor.
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7.6 Setting the Heater Voltage

The next parameter to setup is the heater voltage. Read the Dynagage manual to find the recommended
voltage for the Dynagage in use. The Smart Interface will not allow excessively high voltages to be
set for the Dynagage in use. The next step is to enter the heater resistance. This value should be
read from the label on the Dynagage cable. Press option 6 from the menu to enter the correct heater
resistence.

7.7 Setting the KSH

Option 7 on the setup menu enables the value of Ksh to be adjusted. Ksh is the calibration constant of
the thermal conductivity of the sheath. A sensible starting value is 0.90 watts/mV. In normal operation
the Smart Interface will automatically adjust Ksh to the correct value during the pre-dawn period.

This completes the entry of the Dynagage information. Press 8 to return to the previous menu

Continue setup of SF100004 (Address a)

Press 1 for report

Press 2 to setup Dynagage
Press 3 to set filters

Press 4 to change Address
Press 5 to set the time
Press 6 to change config
Press 7 to exit setup

7.8 Setting the Dynagage Interface Clock
Press 5 to set the clock in the Smart Interface. Follow the on-screen instructions. This only needs to
be done once. The Logger will automatically synchronize all sensor clocks just before midnight.

7.9 Dynagage Average Mode
Now press 6 to examine the configuration and change if necessary.

Press 1 to switch average mode on

Press 2 to switch on reporting of raw data
Press 3 to fix Ksh

Press 4 to power down heater at night
Press 5 to return to previous menu

Press any other key to exit setup

This is a very important menu. Each line offers an option but also indicates the existing condition.
In the above example the first line, by offering averaging mode, is indicating that averaging mode is
set off at present. Averaging mode will average the sap flow between logging intervals and log the
averaged value at the end of that period. With averaging mode turned off, the logged values will be
the current value of sap flow at the time of logging.
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7.10 Dynagage Raw Data Logging

The second option is whether to log the raw data coming from the individual thermo-couples. It is
essential to log the raw data if the Sap Flow Sensor is to be operated in manual mode i.e. with a fixed
value of Ksh. However the recommended mode is auto adjustment of Ksh, in which case logging of
raw data is not required.

Note: If logging of raw data is enabled, the Smart Interface will create three new addresses
immediately above its existing main address. It is essential to ensure that these new addresses
will not conflict with any existing sensors. If it does, then some addresses will have to be changed.
Changing the address of a sensor should only be done if absolutely necessary, as historical data in the
Logger may be associated with the wrong sensor. If the main address of a Smart Interface is changed,
its associated raw data channel addresses will also change, such that the raw data addresses are always
the next three addresses above the main address in strict alphabetical order. The first of these extra
addresses will report the “C” or sheath thermo-couple voltage in microvolts. The second extra address
will report the “A” or upper thermo-couple voltage in microvolts and the last extra address will
report the “B” or lower thermo-couple voltage in microvolts. The order of the addresses matches the
columns in the Dynamax Inc standard spreadsheets. These spreadsheets will be necessary to calculate
the sap flow from the raw data. See the Dynagage manual for details.

7.11 Automatic & Manual KSH Modes

The third option is whether to fix Ksh or allow the value of Ksh to be adjusted by the Sap Flow sensor
itself (recommended). Automatic operation is not recommended for indoor plants or plants under
artificial lighting. Automatic operation relies on the sap flow falling to virtually zero just before dawn.
Automatic operation can not be used if the power down at night feature is enabled. Because Ksh will
only change very slowly with plant growth, it is acceptable to operate the sensor in full 24-hour mode
for a few days to establish the correct Ksh, then fix Ksh at this value and enable the power down at
night feature.

7.12 Dynagage Power Down

The power down at night feature is also controlled through this menu. When this mode is selected, the
auto adjustment of Ksh is automatically turned off. The heater will turn off shortly after 8.00 pm and
will come on again just before 4.00 am.
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7.13 Dynagage Comprehensive Report
Press 1 for a report. This gives a comprehensive overview of the operation of the sensor.

Time is 00:55, Sap flowis 0.2 gm/hr,
maximum minimum  average

today: 0.2, 0.2, 0.2 gm/hr,
yesterday: 12.3, -0.1, 3.3 gm/hr,
Dynagage type is SGA2, thermocouple spacing is 0 mm
stem is hollow with area of 1.130 sq. cm
heater voltage is  2.000 volts, resistance is 159.0 ohms
heater power is 0.0251 W, Diff temp (dT) is 0.045 °C
heat flow Qv= 0.0000 W, Qr= 0.0018 W, Qf= 0.0233 W
current value of Kshis  1.07 W/mV (auto adjusted)
stored value of Kshis 1.07 W/mV
current value of Ksh(app) is 14.76 W/mV
thermocouple voltage A= 0.0018 mV, B= 0.0018 mV, C= 0.0017 mV
total sap flow today= 0.000 litres, yesterday= 0.079 litres

7.14 Dynagage Equation — Key Terms Used

dT is the Temperature difference between the upper and lower pair of thermo-couples. A
positive value indicates the upper temperature is warmer.

Qv is the axial heat flow from the Dynagage. A positive value indicates heat is leaving the
Dynagage along the stem.

Qr is the radial heat flow from the Dynagage. A positive value indicates heat is leaving the
Dynagage through the sheath.

Qf is the heat flow lost to the sap. A positive value indicates the sap leaving the Dynagage is
warmer than the sap entering.

Ksh is the calibration factor of the thermal conductivity of the sheath. It relates the voltage of

the “C” or sheath thermo-couple to the radial heat loss.
The stored value of Ksh is the value of Ksh at the last midnight. If this value is not the
same as the current value of Ksh, it means the sensor has auto-adjusted the value in the
pre-dawn period.

Ksh(app) is the apparent value of Ksh assuming that there is no loss of heat to the sap.

7.15 Dynagage Error Flags

The Smart Interface detects and reports the following error conditions on the Dynagage:

1. If the value of Qf is negative, the sensor reports a sap flow of —0.1 gm/hour.

2. If the value of dT is negative, the sensor reports a sap flow of —0.2 gm/hour.

3. If the value of dT is below 0.512 °C and Qf is less than 25% of the heater power, the sensor
reports a sap flow of +0.1 gm/hour.

4. If the value of dT is below 0.256 °C and Qf is greater than 25% of the heater power, the sensor
reports a sap flow of +0.2 gm/hour.

In addition the sensor will soft limit the value of the sap flow if dT is between 0.512 and 1.024 °C and
Qf is less than 25% of the heater power. It will also soft limit the sap flow if the calculated value is
greater than the theoretical maximum for the Dynagage in use.
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There are good reasons why some of these conditions occur naturally every day, especially at sunrise
and sunset. A consistently low value of dT however could indicate poor heat insulation or the need
for a higher heater voltage. Study the examples in the Dynamax Dynagage manual to see if remedial
action is required.
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Section 8
TDP SAP VELOCITY SENSOR SETUP

The Thermal Dissipation (TDP) Sap Velocity Sensor measures sap velocity in the range 0 to
200 cm/hour. The TDP Probe must be installed in the plant stem in accordance with the Dynamax
instructions (see accompanying Dynamax manual). The probe plug is then connected to the matching
5-pin socket on the SV3 Smart Interface.

CAUTION: Never connect a TDP sensor up to an SV3 interface and Smart Logger and leave the
sensor in air. As soon as the SV3 interface is connected to the Logger the TDP sensor is being
heated. If the heat from the TDP is not dissipated the heater will overheat and destroy the
sensor.

Always connect the TDP sensor after installation in the plant stem. For testing purposes insert the
TDP sensor into a large predrilled dowel or cut plant stem. Alternatively, a bucket of water or sand
will suffice for short testing purposes.

The installation and set up is now complete. No programming or adjustment of the sensor or Logger
is needed. The sensor will begin recording from midnight on the day of first connection. The sensor
needs 24 hours from initial connection to the Logger before the sap velocity readings are accurate.

8.1 Theory of Operation

The TDP probe consists of two closely placed needles containing thermo-couple pairs to accurately
determine the temperature difference of the needles. In addition, the upper needle contains a heater
element. Under no sap flow conditions (e.g. pre-dawn), heat disperses equally from the upper needle
creating a temperature gradient, which can be measured as a temperature difference in the thermo-
couples. This zero flow temperature difference is called dTM and is usually in the range 8 to 10 °C.
When sap rises, heat is removed from the upper needle more rapidly and the temperature difference
dT detected by the thermo-couples falls. The sap velocity has been determined by experiment to
conform to the empirical formula:

Sap Velocity = 42.84 * (((dTM-dT) /dT) ~1.231) cm/hour

The SV3 Smart Interface continually monitors dT and cautiously adjusts dTM in one thousandth °C
increments up or down to best match the current conditions. At midnight the working value of dTM is
stored in non-volatile memory. In the event of a power failure, this stored value will be retrieved and
used as the working value to ensure a continuity of accurate measurement.

When the SV3 sensor leaves the factory, it is set to fully automatic mode, with the heater voltage set
to 2.800 volts and dTM set to 5.000 °C. dTM is deliberately set below the expected value because
the automatic operation will increase dTM to the correct value within 24 hours. If the dTM value was
set above the true dTM it may take several days to reach the correct value as the automatic operation
will only reduce dTM by a maximum of 0.336 °C per day. Once the true value of dTM has been
determined by the sensor, the automatic operation will be able to easily keep pace with any variations
due to the growth of the tree.
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8.2 Automatic or Manual Operation

As described above, the SV3 will be operating in fully automatic mode. The sensor can be operated

in manual mode if desired. Manual operation enables the operator to:

1. Adjust the heater voltage in 1 millivolt increments from 2.000 to 3.500 volts.

2. Set any value of dTM in 1 milli-degree increments from 0.000 to 20.000 °C.

3. Decide if dTM is to remain fixed or auto-adjusted.

4. Decide if the sensor is to report (and log) values of temperature difference (dT) in addition to
logging the calculated value of sap velocity.

The advantage of logging dT in addition to sap velocity, is that retrospective calculations of sap
velocity may be made using any dTM values.

8.3 Configuring the Sensor

All adjustments to the sensor are made using the sensor’s set-up menu. To access the set-up menu
follow these steps:

1. Talk to the Logger by connecting a lap top or PC directly to the Logger or dial into its modem (if
it has one).

Press any key to see the main Logger menu.

Press 4 to see the change settings menu.

Press 8 to set up a sensor.

Type the address of the SV3 interface (A, C, E or G), the main menu is now displayed:

N

Welcome to setup of SV300014

Press 0 for report

Press 1 to change heater voltage
Press 2 to change dTM

Press 3 to set filters

Press 4 to set display mode
Press 5 to change Address

Press 6 to auto zero

Press 7 to set the time

Press 8 to change config

Press 9 to exit setup
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Pressing the number zero will display a report of the current operation of the sensor, similar to the
example below:

Address is A

Type of sensor is SV3

Serial number is 00014

Date of last cal was 23Dec 02
Software version is sv.25

time is 07:03,
Sap velocity is  12.38 cm/h,
Diff temp (dT)is  6.048 °C,

maximum minimum average
Today: 15.92, 0.12, 4.81 cm/h,
Yesterday: 27.07, 1.85, 16.58 cm/h,

heater voltage is  2.800 volts
current value of dTM is 8.255 °C (auto adjusted)
stored value of dTM is 8.091 °C

The SV3 interface contains a remotely controlled precision regulated voltage source to power the
heater. This source is preset at the factory to the expected optimum voltage for the heater and should
not require adjustment in normal operation. It is easy to adjust the heater voltage but remember that
dTM will be changed significantly and the automatic adjustment of dTM will take 24 hours to catch
up if the voltage is increased and several days to catch up if the voltage is reduced. Too high a voltage
may damage the tree or the heater element. Press 1 to change the heater voltage. The present heater
voltage will be displayed and an invitation to enter a new voltage. The new voltage must be confirmed
before taking effect. Follow the on-screen instructions.

The new voltage setting will take effect within a few seconds. This new value is also written to
non-volatile memory. Whenever the SV3 sensor is switched off, the new voltage setting will be
remembered and used on the next and future power ups. The regulated voltage source will maintain
the output voltage within a few millivolts of the demand voltage for any load from open circuit to 30
ohms. The source is current limited to approx 120 mA and short circuit protected.

By pressing 2 from the main sensor set-up menu, any value of dTM may be entered. The value
entered will be used by the sensor to calculate the sap velocity. If a value is entered which is below
the true value of dTM, the calculated velocity will be less than it really is, and may go negative.
Negative values of velocity are captured and will cause dTM to be adjusted upwards if “auto-adjust”
mode has been selected. If “fixed” mode has been selected, dTM will remain fixed and the last valid
reading of sap velocity will be repeated until a new valid reading is available. If a value of dTM is
entered that is above the true value of dTM, the calculated sap velocity will be more than it really is,
and may go above the highest value the instrument can handle (331.46 cm/h). If the value goes out of
range, the last valid reading will be repeated until a new valid reading is available. A repeated value
of 100.00 cm/h also indicates that the input parameters are outside the valid range. This will always
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occur when the sensor is switched on from cold. dT will start from zero and the expression for sap
velocity includes a division by dT. The division by zero will cause an error and it may take some
time before any valid reading is available. The results from the first 24 hours of operation should be
discarded.

By pressing 8 from the main sensor set-up menu, the configuration menu is displayed:

Press 1 to switch average mode on
Press 2 to report dT

Press 3 to switch economy mode on
Press 4 to fix d-TM

Press 5 to return to main menu
Press any other key to exit setup

Pressing the number toggles the facility off and on. Pressing 2, for example, will create a quasi sensor
having an address which is one above the address of the sensor and this quasi sensor will report the
differential temperature of the needle probes in °C (dT). When the quasi sensor is evoked, it will be
necessary to instruct the Logger to search for new sensors, if the Logger is to commence logging
from the new sensor immediately. Otherwise the Logger will discover the new sensor automatically
at midnight. Before switching on a quasi sensor, it is important to make sure the new sensor address
will not conflict with an existing sensor. It is not possible to assign an address of a quasi sensor as
anything other than one above the address of the parent sensor. For example, if the parent sensor has
the address uppercase A, then the quasi sensor must have the address uppercase B. It is easy to re-
assign an address of the parent sensor through the set-up menu, item 5. In this case the quasi address
will also be re-assigned automatically to be one above the new address of the parent. At the factory
the addresses are assigned so that room is left for the quasi addresses to appear without address
conflicts, so changing addresses should not be necessary.

Pressing 4 will toggle from auto-adjusting the value of dTM to having a fixed value of dTM. The
menu wording reflects the current condition, and also the report item confirms which mode is in
operation by stating in brackets after the current value of dTM the words “fixed” or “auto-adjusted”.

When the sensor is set-up as required, return to the main Logger menu by pressing the “Esc” key,
repeatedly if necessary. Display a list of all known sensors by pressing 1. If new sensors have been
added or removed, press 1 again to update the Logger list.
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Section 9
SOLAR RADIATION AND
SUNSHINE HOURS SENSOR (SR2-9)

9.1 Resetting the Zero Point

Under a black cover the sensor should read zero. Does it read correctly in full sun? It is summer

in China at present and I would expect a reading of 800 to 1000 watts/square metre at a cloudless
midday. If it reads correctly in full sun but still reads 70 watts/square metre under a black cover,

the zero point can be reset through the set-up menu. Access the set-up menu of the SR2-9 via the
Logger main menu by pressing 4, then 8, then the address of the SR2-9. Select item 6 of the SR2-9
set-up menu “to auto zero” and then, with the black cover in place, ensure no light enters the SR2-9,
and press 1 to auto zero the SR2-9. The sensor will now read zero.

It will be necessary to relog the sensor into the Logger. This can be done from the main Logger
menu by pressing 1 for a list of sensors, then pressing * to re-log all sensors. This resets all the
sensors to their default schedules. An alternative method of re-logging the SR2-9 only and therefore
not disturbing the schedules of other sensors, is to disconnect the SR2-9 sensor from the bus and
search for new sensors (press 1, then 1 from the main menu). The Logger will delete the SR2-9
from its list of sensors. Then reconnect the SR2-9 and search for new sensors again. The SR2-9 will
be added to the list and its new zero offset will be known to the Logger.

9.2. Resetting the Sunshine Threshold

The threshold beyond which the sunshine hours advances is set by threshold A “on” level. This is
set in the factory to 200 watts/square metre. In other words, if the solar radiation is above 200 watts/
square metre, the sun is considered to be shining and below 200 it is not. There is not an official
international standard for this, but 200 seems to be the most commonly used value. In any case the
value can be changed by the user to suit local conditions.

To change the threshold, access the SR2-9 set-up menu via the Logger main menu by pressing 4,
then 8, then the address of the SR2-9. Select item 1 “to change threshold A”. Press 1 to change
threshold A “on” level. The sensor will display the existing value (should be 200) and invite a new
value to be entered. Enter the new value and press 1 to confirm. Then press 2 to change threshold A
“off” level. This sets the value at which the sunshine hours clock stops advancing. It may be set to
the same value as the “on” level, but is usually set to 1 watt below the “on” value. The “off” value
is set at the factory to 199 watts/square metre. For example, if the new threshold required is 150
watts/square metre, set the “on” level to 150, and the “off” level to 149.
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Section 10
VIRTUAL SENSORS

10.1 Virtual Sensors Background

Virtual Sensors provide readings of physical properties that are not measured directly but derived from
the readings of other sensors. They exist only in software, but the data created by them is handled
in exactly the same way as for ordinary sensors. They are turned on or off by elements in the option
registers. Once a virtual sensor is turned on, and a search is made for new sensors, it appears in the
list of sensors and can be set to any logging schedule in the normal way. It is of course necessary for
the sensors from which it derives its reading to already be on the system. Otherwise its reading will
be misleading. It is also necessary for those sensors to be using their normal (default) addresses. This
is best illustrated by an example. To log the dew point temperature there must be a Temperature and a
Humidity Sensor already on the system and set to the default addresses for temperature and humidity.
Set element one in option register g, and search for new sensors to make the Dew Point Virtual Sensor
appear and start logging the dew point.

The Temperature Sensor must be on address 1 and the Humidity Sensor on address 8 as these are the
standard addresses for those sensors. There may be more than one Temperature Sensor on the system,
but only the data from the Temperature Sensor using address 1 will be used to derive the dew point.
Address 1 is normally used for the Air Temperature Sensor and address 2 is reserved for a second
Temperature Sensor. If, for example, there was a Grass Temperature Sensor on address 2, and the data
from this was preferred for dew point, it would be necessary to move the Grass Temperature Sensor
to address 1. The Air Temperature Sensor would first have to be moved to an unused address — see
the section on changing addresses.

The addresses of the Virtual Sensors themselves are fixed. They use addresses that are symbols and
therefore cannot clash with normal sensors. Another point to bear in mind is that the reading from a
Virtual Sensor is only as current as the data from which it is derived. It is therefore necessary to log
the temperature and humidity at least as frequently as the dew point. During a custom download, the
dew point sensor could be selected, but the source data rejected, if desired.

Virtual Sensors derive their readings by a combination of mathematical formulae and empirical data
in most cases. They do not require calibration and carry no date of last calibration. It is not necessary
to make any adjustments when any of the source sensors’ units are changed. It does not matter if, for
example, a Wind Speed Sensor being used as a data source for an Evapotranspiration Virtual Sensor
that reports in metres per second is replaced by one reporting in miles per hour. The Virtual Sensor
will still give the correct answer automatically.

The Virtual Sensors on the following pages are installed as standard.
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10.2 Evapotranspiration Virtual Sensor

This sensor requires Temperature (on address 1), Solar Radiation (on address 5), Wind Speed (on
address 6), and Humidity (on address 8) to generate the evapotranspiration according to the Penman-
Montieth model. A less accurate result can be obtained using only temperature and solar radiation,
according to the Priestly-Taylor model.

To switch the Virtual Sensor on, set element one in option register f, and search for new sensors.
Also set element two in option register f, if the Priestly-Taylor model is preferred over the Penman-
Montieth. Element three in option register f should be set if an albedo coefficient of 0.05 is to be
used in the calculation, representing the evapotranspiration expected from forests or over open water.
Leaving element three clear will result in an albedo coefficient of 0.2 being used, representing the
evapotranspiration expected from crops or grasslands. The Evapotranspiration Virtual Sensor is
always assigned the address of the colon symbol (:).

10.3 Animal Comfort Stress Index Virtual Sensor
This sensor requires Temperature (on address 1) and Humidity (on address 8). There are a number of
formulae used to create Stress Index. This is one of the most commonly used:

Stress Index = 0.8 * TA+ (RH (TA — 14.4) /100) + 46.4
Where TA = temperature in degrees C, and RH = relative humidity in percent.

To turn this Virtual Sensor on, set element five in option register f, and search for new sensors. The
Stress Index Virtual Sensor is always assigned the address of the semi-colon (;).

10.4 Battery Voltage Virtual Sensor

No external sensors are required to make use of the Battery Voltage Virtual Sensor. The battery
voltage being logged is the main Logger internal six-volt battery. This Virtual Sensor is particularly
useful in systems powered by solar panels. A drop off in solar panel output or a reduction in battery
capacity can be spotted long before a system power failure. Setting element seven in option register
f, and then searching for new sensors activates the Virtual Sensor. The Battery Voltage Virtual Sensor
is always assigned the address of the “less than” symbol (<).

10.5 Dew Point Virtual Sensor

This sensor requires Temperature (on address 1) and Humidity (on address 8). To have the Dew Point
Sensor report in degrees Fahrenheit, set element two in option register g. Leaving element two clear
will result in the Dew Point being reported in degrees Centigrade. It is important to set the required
units before the sensor is turned on. To change the units on a sensor that is already operating will
require the sensor to be turned off and removed from the current list by conducting a new search, then
making the units change. The Dew Point Virtual Sensor is controlled through element one in option
register g. When the sensor’s reporting units are changed, all data, including historical data, will be
presented in the new units, correctly converted. The Dew Point Virtual Sensor will operate below
zero degrees Centigrade, hence becoming a frost point sensor, although accuracy is reduced. When
operating in this mode, the equations are changed to adjust for the vapour pressures over ice and not
metastable super cooled water. The Dew Point Virtual Sensor is always assigned the address of the

“greater than” symbol (>).
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Section 11
PASSWORD ACCESS

11.1 Password Access

The Logger incorporates a feature that prevents unauthorized persons from making changes to
the Logger settings but still allows unrestricted access to current and stored data. This feature is
particularly useful when the Logger is connected via a modem to the Public Telephone Network. The
password access is controlled by Option Register h, element 1. When this element is set ON, access to
the Logger’s change menu will be by entry of the password only. Access to Option Register h, itself,
is always via the password. The password consists of four characters. Each character can be a letter
or a number. Upper and lower case letters are both accepted as the same letter.

11.2 Changing the Password

It is necessary to know the existing password before the password can be changed. Password access
must be turned on, by setting Option Register h, element 1, to 1, before the password can be changed.
From the main menu press 4 and enter the existing password to gain access to the change settings
menu. Then press 6 to change the option registers. Now press p to change the password. The new
password must be entered and re-entered. If the entries match, the new password is accepted. Make a
note of the new password in a safe place.

11.3 What Happens if the Password is Forgotten

Open the Logger Housing by loosening the four corner screws and carefully lifting the lid. Inscribed
on the battery mounting is the master password. Every Logger has its own unique master password,
which will always work regardless of the user password. It is not recommended to use the master
password as the working password, because, once it has been compromised, it can not be changed.
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Section 12
CHANGING THE BATTERY

12.1 Accessing the Battery Compartment

In order to get access to the Logger’s battery, remove the front cover by loosening the four captive
screws. Make sure the Logger is without power. That is, the battery and any possible charger or solar
panel is not connected to the Logger. When you receive the Logger, one of the leads to the battery
may be disconnected. If the Red LED is flashing, power is connected and there is no need to open the
Logger. Connect the lead after removing any insulating tape to start the Logger. Note that the red
spade terminal goes to the plus terminal of the battery and the black spade terminal goes to the
negative terminal of the battery. The Logger will immediately search the DataBus for sensors that
are connected, so ensure that all sensors are plugged in to the Logger prior to power up.

12.2 Main Battery

Changing the main battery requires that a download be completed before the battery is changed.
Failure to do so will mean that all data on the current page in memory will be lost with removal
of the battery. This could mean that up to 62 records could be lost if power is removed prior to the
download.

12.3 Clock Battery

The clock battery can be changed at any time, and, provided power is available from the main battery
or external power, the time/date will not be lost. The clock battery should be changed at least every
ten years.

Note: This photograph shows the pluviometer Logger;
However, the photograph is applicable to the Smart Logger,
as the board is common to both applications.

Clock
Battery

Note: When closing the Logger box, make sure that the
seal is well made and the lid of the box is screwed down
firmly to keep moisture out.
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