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1 Logger Installation Guide

Please read this installation guide before actually installing any pressure loggers in the
water. This description applies to the Tirtaharapan Pressure Logger and TirtaLog in
specific but most information applies to any pressure logger installation.

2 Absolute Pressure Logger

An absolute pressure logger measures the pressure of fluids and gasses above the
sensor in an absolute way. When an absolute pressure logger is used to measure the
water level one must take into consideration that the logger measures the combined
effects of the air pressure and the weight (height) of the water column. To obtain the
correct water level you will need to record the air pressure within a 150 Km radius
(depending the terrain conditions) of the absolute pressure logger. This air pressure
recorder can be an additional absolute pressure logger and it can compensate the air
pressure for all other pressure loggers within a radius of 150Km (100 Miles). An air
pressure reference is almost always necessary (also with other types of pressure loggers)
when using an absolute pressure logger an air pressure recorder could be disregarded
when the air pressure is very stable but normally the air pressure at sea level can easily
vary between 980 and 1050 mBar. If not compensated this could cause a deviation of 70
cm water level since one milli bar equals one centimeter of water.

D = Absclute Pressure Logger



In the images above and below the logger log2 is the air pressure reference, log5 is a
logger placed in a test well to measure the groundwater level. All other loggers are used to
measure water levels, if the water level of log1 is to be calculated then the air pressure
measured with log2 must be subtracted from the pressure measured by log1. But before
subtraction the air pressure measured by log2 must be reduced to compensated for the
difference in height. The result would then be:

P1w = water pressure (milli bar)

L = water level (meter)

Plog1 = pressure measured by log1 (milli bar)

Plog2 = pressure measured by log2 (milli bar)

H = height difference between log1 and log2 (meter)

P1w = Plog1-(Plog2-(H/10))
L =P1w /100

P1

Another major advantage of absolute pressure loggers is that since they record the air
pressure it is very easy to obtain the height of the logger in the terrain. Simply let the
logger take a few recordings before it is submerged in the river and the difference
between these recordings and the recordings of the air pressure logger will tell you the
height difference between these two loggers. Now it is only necessary to get an accurate
height measurement of your air reference logger, which could be simply in your office in
the city of which the height is already known.

The Tirtaharapan Logger Software, which is freely available to all users of our loggers,
includes a subtract function to subtract two logger data sets from one another so that the
water level is immediately calculated.

The absolute Tirtaharapan Pressure Logger is available in two ranges, with a 2 Bar sensor
the logger can measure approximately 10 meters of water and with the 5 Bar sensor the
logger can measure 40 meters of water.
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An absolute pressure logger installed in a river.

Typical applications for the 2 Bar range are open channel flow, ground water, barometer
level and tide gauge. The 5 Bar version is used for ground water if the fluctuation in the
ground water level is more than 10 meters.



2.1 Ground Water

Ground water level measurements can be done with an absolute pressure logger or an
external differential pressure logger.
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Absolute Pressure Logger.

An absolute pressure logger can be installed in a test well or bore hole by attaching the
logger to a wire (of non corroding material) and placing the logger at the appropriate
depth, which is below the expected minimum water level. Additionally an barometric
reference logger is needed to measure the air pressure. For short pumping tests under
stable barometer conditions it is possible to work without the barometric reference logger.
Because the logger is only 4.7 cm in diameter is easy to install it in a test well or bore hole.
If the diameter of the bore hole is smaller than 4.7 cm you can use an external differential
pressure logger of which the sensor is only 17.5 mm in diameter.

External Differential Pressure Logger.

The Tirtaharapan pressure logger equipped with an external differential sensor is typically
used to measure inside small bore holes. Due to its very small size the sensor will fit in a
1" (2.54 cm) bore hole. The sensor is connected to the logger electronics through a vented
cable, the logger can so be placed at the widened top of bore hole. In this configuration
the data in the logger can be read without disturbing the installation, this can be important
if the data must read very often.

The length of the vented cable must be specified when ordering the logger. The length
can not be changed afterwards. The air pressure side of the sensor must be sealed to



avoid water entering the vented cable, this can seriously damage the sensor or at least
diminish the reliability of the measurement. The seal covering the air pressure side of the
sensor must be flexible to make sure that when the atmospheric pressure is changing the
pressure in the vented cable will change accordingly, if not this will make the
measurements worthless.

The seal can overcome a pressure change of about 50mBar (larger deviations are not
common in the atmosphere) however moving the logger from 0 meter to 1000 meter
altitude will give a pressure difference of approximately 100 mBar. The logger should not
be moved to a different altitude after the seal has been applied to the logger.

2.2 Open channel flow

With the Tirtaharapan Absolute Pressure Logger water pressure in mBAR, recalculated to
water levels, can be measured. For this purpose, anchor the logger in the riverbed as is
shown below or attach the logger to an existing structure like a bridge pillar.
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An absolute logger in a river

The instrument will function without failure, in spite of, for example, the presence of sand
and gravel on top of the logger. A stilling well is not necessary, as a matter of fact a stilling
well is not advisable because of the accumulation of fine sediment in the closed
environment of the stilling well.

It is not necessary to install the logger in the deepest point in the river, the logger must be
installed below the minimum water level expected in the river. In this case it is necessary
to know the difference in height between the point of installation and the deepest point in
the river to get proper water level of the river.

Because the Absolute Pressure Logger type for this application is measuring the absolute
pressure (the total of water pressure and the air pressure), a reference logger is
necessary to measure the air pressure. With the Tirtaharapan Data Viewer the air
pressure can be subtracted from the water+air pressure recordings so that the result will
be the water pressure milli bar which is equal to the water level in centimeters (1 mbar = 1
cm of water pressure).



The Absolute Pressure Logger is available in two ranges, 2 Bar and 5 Bar. The 2 Bar
range can measure 10 meters of water pressure and the 5 Bar 40 meters of water
pressure. The 2 Bar range is ideal for measuring in open channels and for the
measurement of air pressure. The 5 Bar range can be used to measure in wells or bore
holes in which the water level fluctuates more than 10 meters

2.3 Tide Gauge

The Tirtaharapan Absolute Pressure Logger is an excellent tide gauge, easy and with low
costs to install, in combination with an extra logger as a barometric reference. Because
the logger is made of rigorous fibre glass and PVC it can withstand the salt water
environment. The logger can simply be attached to an existing structure like a pier or an
existing mechanical gauge.
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The instrument will function without failure, in spite of, for example, the presence of sand
and gravel on top of the logger. It is not neccesary to install the logger at the bottom of the
sea, the logger must be installed below the minimum water level expected at low tide.

The Absolute Pressure Logger is available in two ranges, 2 Bar and 5 Bar. The 2 Bar
range can measure 10 meters of water pressure and the 5 Bar 40 meters of water
pressure. The 2 Bar range is ideal as tide gauge since most tidal fluctuations do not
exceed 10 meters.

3 (External) Differential Pressure Logger

Unlike the absolute pressure loggers the differential pressure logger does not require a
reference logger to compensate for the air pressure. The differential pressure logger has a
two sided pressure sensor of which one measures always the air pressure and the other
can measure water pressure. A differential pressure logger can be used at points where
there is no problem leading an air tube to the logger or where the logger is placed outside
the water. Since one side of the sensor must be in contact with the water it is not very
suitable for measuring water levels in open channels, the tube leading from the logger to
the air would be to vulnerable to survey during floods. However since a differential
measuring method is more accurate than measuring with two absolute loggers it is a
perfect device to measure small difference for instance the water pressure in a tank that



catches the rain water. The air pressure side of a differential sensor should never be in
contact with the water or any other fluids, this would destroy the sensor. So generally
speaking a differential sensor is more vulnerable than an absolute pressure sensor.

The external differential logger is based on the same principle but its sensor is connected
by a cable to the logger and it has an air tube inside the cable to obtain the air pressure.
This external differential pressure logger is ideal for measurements in wells and bore holes
since its sensor is only 17.5 mm in diameter it will fit in very small holes. Care should be
taken when using a sensor with a vented cable, one must make sure that the vented cable
remains free of water of water damp. The sensor will give unreliable results if water starts
condensing inside the vented cable, the air pressure is not accurately obtained by the
pressure sensor.

3.1 Evaporation

Energy and Evaporation.

For many years, measurements taken on evaporation pans have been used to provide
estimates of the amount of evaporation from lakes and reservoirs. The popularity of pans
for this purpose stems from the fact that they are inexpensive, simple to instrument, and
generally, the annual ratio of lake to pan evaporation remains reasonable constant from
year to year, and to a lesser extent, from region to region.
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The Tirtaharapan Differential Pressure Logger mounted on a storage reservoir in
combination with a standard surface pan, the U.S. Weather Bureau Class A evaporation
pan can be used to measure open water evaporation.

The logger measures the decrease of the water level in the reservoir with respect to the
evaporation of the water in the A- pan in time. The pan coefficient is taken equal to the
ratio of the lake evaporation to the pan evaporation. A correction for the Advected Energy
is suggested by Kohler et al(1955) for shallow lakes.



Evapotranspiration.

Similar designs are possible in combination with Tanks and Lysimeters. The "percolation”
is collected in a receiving tank equipped with a Differential Logger.

3.2 Long throated flumes and broad crested weirs. (Open channel flow)

To effectively accomplish surface water management for irrigation distribution, municipal
supply collection for watersheds, flood flow monitoring, or other purposes, it is important
that the flow be accurately measured. Increasing and competing demands for water in our
society are making efficient water use ever more necessary. For most open channel flows,
in this context, critical-depth, longthroated measuring flumes, often shortened to long-
throated flumes are often recommended. The broad-crested weir also falls into the long-
throated flume category when the approach is pro-perly configured (Belanger,1849, Bazin,
1896, A.J. Clemmens, J.A. Replogle, and M.G. Bos, 1987, a computer model for estima-
ting flow through longthroated measuring flumes).
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Flumes (long throated flumes and broad crested weirs) equipped with the Tirtaharapan
Pressure Logger, depending on the need, a logger equipped with an absolute pressure
transducer or a dif-ferential pressure transducer will be a very cheap solution for the
extreme expensive monitoring and data registration problem. Another application is the
combination of a RGB Flume with a Differential Logger, the Modified RGB-Flume. The
Modified RGB-Flume is a movable small long throated flume, with a built in logger system,
suitable to measure amounts up to 50 I/sec. in an open channel, with an accuracy of about
0.1 I/sec.



3.3 Rainfall and Snowfall

The Tirtaharapan Differential Pressure Logger can be used as a rainfall logger in
combination with a plastic reservoir and standard 200 cm”2 orifice rain gauge. With some
minor modifications (see image below) you can measure snowfall as well.
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Rainfall and Snowfall system

The construction and installation of a rainfall or snowfall measurement station is shown
above. The collector can be a polyester or plastic pipe, with a tube connection in the
bottom and room for the logger below the bottom. The maximum height of the collector is
fixed by the measurement range of the Differential Logger which is 2 meters. The diameter
and length of the collector have to be adjusted to the expected rain during the period of
measuring. The snowfall station should have an anti freeze reservoir on top to melt the
snow.

The reservoir logger room must be situated below the ground surface to keep the logger
room temperature as constant as possible to prevent unreliable pressures due to
temperature variations. Realize an air compensation inlet in the logger reservoir room to
compensate for the air pressure, avoid water coming in through the air compensation inlet.
The differential logger will register the water pressure in the reservoir and is automatically
compensated for the air pressure so it will immediately register the water level in the
reservoir. If the measurements take place during a period in which frost could occur anti
freeze should be used to protect the sensor for ice. Pressure sensors can NOT withstand
direct contact with ice.

In the Tirtaharapan Data Viewer software the raw data of the differential logger can be
converted to milli meter rainfall. Compensations can be applied for evaporation and for the
difference in density of the antifreeze and water.

In areas with little rainfall or when measuring for short periods you can amplify the
measurements by using a funnel with a larger diameter then the pipe. If the square area of
the funnel is twice as big as the square area of the pipe 1 milli meter of rainfall will give 2



milli meter difference in the pipe. In this way your measurements are more accurate, in the
Tirtaharapan Data Viewer software you can divide the values again so that they represent
the actual amount of rainfall again.

4 Battery replacement

The batteries in logger type 1 and 2 can not be replaced by an end user. You must contact
your dealer for battery replacements. The battery in logger type 3 can be replaced easily
and require little technical skills. The battery replacement should be handled with care
since the electronics is exposed during battery replacement and electronics is always
sensitive to static electricity.

After removing the logger electronics from the water proof housing you will have
something like the picture below:

The following steps describe the battery replacement procedure:

1. Remove the electronic board from the logger housing.

2. Avoid direct contact between your hands and the logger electronics, static
electricity may damage the electronics.

3. Disconnect the logger from the computer by removing the communication cable.

4. Cut the plastic tire wrap which holds the battery in place as shown in the picture.

5. Remove the battery and replace it with a Lithium 3.6 Volt AA battery, other battery
types are not supported and may damage the logger electronics.

6. Now connect the logger to the computer and test if it will communicate properly.

7. If the logger communicates properly go to step 9.

8. If the logger is not responding then remove the battery and discharge the
electronics by shortcutting the terminals with a metal on the battery holder, do NOT
shortcut the battery. This will reset the logger if it is in a hang up state. Simply
removing the battery will not sufficiently discharge capacitors on the electronics
board to reset the logger.

9. Place a new tire wrap around the battery to avoid disconnections during heavy
shaking of the logger.

10.Place the electronics back into the waterproof housing and make sure that the
wires for the sensor are not stuck between the house and the electronics board.

The lithium battery and tire wrap are available from almost any electronics store.



Important note:

If you are disassembling multiple loggers for battery replacement then make sure you
know which electronics goes with which logger serial number. The logger holds a set of
parameters for each sensor in its flash memory and can therefore not be exchanged
between loggers without re calibration of these parameters.

5 Technical overview

The TirtaLog Pressure Logger is equipped with the latest power saving technology. This
results in an instrument of very small dimensions and very low power consumption. See
technical specifications for details.

A large memory and a long battery life makes it possible to leave the instrument in the
field for long periods. The logger data can be read with a portable computer in the field so
you can make very efficient use of the logger.

The electronics will avoid deep unloading of the battery during measurements and data
reading. So it is possible to read the logger data without additional hardware. The
Differential logger and the Absolute logger are basically identical except for the pressure
sensor used. When using an Absolute logger it is always necessary to use an additional
Absolute logger to function as a barometric reference. One barometric reference can be
used to cover an area of 100 to 150 km depending the physical environment. The
Differential Logger has its own barometric reference.

The Differential Logger has two tube connections on top, the small one is used as the air
reference and the larger one is used for the water pressure. On the side of the Differential
Logger is a small screw to degas the water inlet. Open the screw until all the air in your
system is removed, then put the screw back in place and tighten the screw correctly.
Check if the degas output is waterproof closed, if this is not so then remove the degas
screw and wrap some gas tape over the screw and put it back into the degas output.

5.1 Opening and closing the logger

To open the logger you only need a spanner, unscrew the nut on the back of the logger
and press the remaining screw GENTLY into logger (it is not necessary to remove the nut
completely). Now the plug can be removed by pulling it gently outside, if it does not come
out easily then the nut should be removed further.

Now the logger can be connected to the computer via the RS232 interface with the
supplied cable.

Please follow the steps below to ensure the waterproof closure of the logger.
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Disassemble the plug as is show in the picture on the left

Clean all parts with a tissue of soft towel. Do NOT use aggressive cleaning liquids.
Check all three O-rings for damages

Apply acid free Vaseline to the O-rings

Make sure that the O-rings are placed correctly especially the O-ring inside the cap.
Reassemble the plug and tighten the nut partially so that the metal cone will not fall
out of the cap.

Push the plug gently back into the logger and tighten the nut, make sure that
sufficient acid free Vaseline has been applied to the plug so that it will slide in
gently.

Apply some Vaseline to the metal parts of the plug when the logger is to be used in
aggressive water, like salty sea water or mangrove water.



5.2 Technical specifications of the TirtaLog Pressure Logger
Range specific:

Absolute Differential External Differential
2 Bar 5 Bar 0.2 Bar 1 Bar 2 Bar
Type TP-2A TP-5A TP-0.2D TP-1D.. TP-2D..
Range (Bar) ____—

Operating range'" (m)

at 10-30 °C

Accuracy (BSL) <02% <02% <0.3% <0.2% <02%

at -20-120 °C

Logger version 3 (2

Resolution (mBar)

Sensor material Hastelloy Hastelloy Hastelloy Titanium Titanium

Cable length (m) I N A A A—

Logger version 1, 2 (2
Housing color yellow Green Red Red Red

Sensor dimensions
(mm)

Note 1: The operating range is the maximum water level that can be measured in meters.
Note 2: The resolution depends on which logger version you have purchased. Check the
version number of the software in the TLC or TirtaLog program to see which logger you
have.

Electric specification:

Logger version 1 and 2 Logger version 3
Battery life > 140.000 recordings > 5.000.000 recordings
Battery type  Lithium type C cell T Lithium type AAcell
msmory SRy > 9 years see note 4
Time accuracy  <iimin‘a month
Interval time® 1 minute to 1 day 1 second to 1 day
Memory
capacity
no. of

registrations

Housing Rigorous fibre glass, PVC and stainless steel
Weight 550gram  500gram

Note 3: Loggers versions below 2.a have an interval time between 1 and 60 minutes
Note 4: The logger version 3 uses flash memory for registrations storage and therefore
does not require a memory battery. Data is stored permanently even if main battery fails.




Determine the logger type:

The easiest way to determine your logger type is with the logger control program, it will
display the logger version number. If the logger is not communicating with the computer
than you can determine the type by the following pictures:

Logger type 1 (introduced Jan 1993):




