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Dear Business Partners and Prospects,

we are pleased to present you an overview of our extensive equipment
range in this product catalog. In this issue we have listed for you our latest
developments of the past year, as well as already proven technology.

Our experience of more than 20 years in the field of environmental tech-
nology inures to the benefit of you as a customer. Close cooperation with
leading research institutions and industrial partners is the key to innovati-
ve solutions in the field of environmental equipment technology. Through
this our product portfolio could continuously grow qualitatively and quan-
titatively. For this we sincerely thank all our partners.

UGT stands for tailored and customized solutions. You don‘t find a suitable
product or a solution in our catalog? Our interdisciplinary team of specia-
lized staff, engineers, and scientists will develop a solution together with

you.

Challenge us!
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Our roots - the Berlin / Brandenburg location

The research city of Miincheberg
looks back on a long and sig-
nificant tradition in the area of
agricultural sciences and is well-
known for its research institutes
both nationally and internatio-
nally.

Established as the Kaiser-Wilhelm-
Institut flr Zichtungsforschung
in 1928 under the management
of Prof. Dr. Erwin Baur, the foun-
dation stone was laid for inten-
sive agricultural and agronomic
research in Mincheberg, which
was most successful particularly
in plant cultivation up to the end
of the 2nd World War.

The research activities were re-
sumed on re-opening under the
name of the Zentralforschungs-
anstalt fir Pflanzenzucht (Erwin-
Baur-Institut) on 1 October 1945,
and the research institute con-
tinued in 1952 as the Institut fir
Acker- und Pflanzenbau of the
German Academy of Agricultural
Sciences in Berlin.

In 1970 the working area of the in-
stitute was extended as a research
centre for soil fertility of the Acad-
emy of Agricultural Sciences of
the GDR.

After the reunification of Ger-
many on 2 January 1992, the
research facility with an initial
8 institutes took up its work as
Zentrum fir Agrarlandschafts-
und Landnutzungsforschung
(ZALF) eV. and has worked as
member of the Leibniz Communi-
ty since 2005 as Leibniz-Zentrum
flr Agrarlandschaftsforschung
Mincheberg in research on eco-
systems in agricultural landscapes
and the development of ecologi-
cally and economically acceptable
land use systems.

Foundation of UGT GmbH

On 2 May 1992, Umwelt-Gerate-
Technik GmbH (UGT) took up
operations as a spin-off from
ZALF e.V. From the first hour, the

company founders and emplo-
yees of Umwelt-Gerate-Technik
GmbH worked for many years in
different areas of the Forschungs-
zentrum flr Bodenfruchtbarkeit
Mincheberg at a scientific and
technical level.

Carried by the expertise of the
shareholders, an interdisciplinary
high-performance team of scien-
tists, engineers and technicians is
now available.

Our employees have worked for
many years in a scientific capaci-
ty in the areas of hydrology, soil
physics, geoecology and geogra-
phy, biology and the construction
of scientific aparatus and equip-
ment. Solid expertise, coupled
with extensive experimental ex-
perience in the laboratory and in
the field form the foundation for
developing and producing envi-
ronmental instrument technology
with high innovative character,
high quality and highly usable pro-
ducts.

Umwelt-Gerate-Technik GmbH




OUR ROOTS

The production facility erected
by the company in 1999 provi-
des ultra-modern development
workplaces for applied microelec-
tronics and fine mechanics and
a very well equipped production
location with modern machine
park and production technologies
to satisfy the requirements placed
on rational series production and
customised equipment construc-
tion.

The hall extension building rea-
lised in 2001 provides additional
production space for the produc-
tion and assembly of large volume
lysimeter container stations and
for apparatus building so as to
satisfy the growing demand for
these test equipment set-ups.

2001 Hall extension

2008 Opening of the UGT south branch

www.ugt-online.de

The production location was sup-
plemented in 2003 by an outdoor
test area with integrated 4-fold
lysimeter station, a weather sta-
tion and a soil hydrological mea-
surement site.

One year later, a well equipped
soil laboratory was inaugurated
and an ongoing ground water
observation point set up.

These facilities are used to con-
duct project work and to verify
measurement methods and envi-
ronmental measurement devices
from the company’s own develop-
ment and production.

On 15 September 2008 the UGT
GmbH south branch was founded
in the Munich conurbation and
premises rented in the innovation

2003 Outdoor research area

2010 Opening of the UGT branch France

and founder centre of Freising-
Weihenstephan. In addition to
office space, the exhibition and
conference areas enable UGT
GmbH to show its complete per-
formance range.

A new electronic laboratory was
set up in 2009.

On 2 January 2010 the first for-
eign branch, UGT GmbH - France,
was founded in Homécourt (Loth-
ringen) which is located on the
grounds of the Industrial Associ-
ation GISFI. These grounds are at
the same time a test location for
the conducting of soil re-cultiva-
tion processes of a former site of
the steel and coal industry. The
basis for the tests is provided by
a technically well equipped large-
scale lysimeter installation which
was erected by UGT GmbH in
France.
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SERVICE

Training
Our Services

Training

Our team of scientists and techni-
cians provide training and induc-
tion for practical use under field
and laboratory conditions for all
products of UGT GmbH.

Training events range from ser-
vice, calibration and measu-
rement instruction through to
plausibility checks and the inter-
pretation of the data records ob-
tained. Thanks to our cooperation
partners, we are able to offer this
training also internationally - in
Brazil, Australia, China and Russia,
for example. Specialised papers
on new measurement methods
and instrument developments are
given in national and international
workshops as well as ideas and
experience exchanged.

Planning and installation

We offer scientifically based pro-
ject advice for the erection of
measurement stations and lysi-
meter installations. UGT GmbH is
happy to assume the conception
and design of the measurement
project equipment, construction
realisation, installation and test
run as well as instruction or main-
tenance or to support you accor-
ding to your requirements.

Lysimeter cutting

We can provide you with soil mo-
noliths at a broad variety of loca-
tions for your lysimeter or column
experiments.

We have the technology to provi-
de you with monoliths with dia-
meters of 100 mm to 500 mm in
lengths of up to 1.0 m as well as
large volume soil monoliths with
cross section areas of 0.5, 1.0 and
2.0 m? and lengths of up to 3 m.
We will also be happy to advise
you on the selection of the suitab-
le monoliths for your research.

More detailed information on our
patented methods as well as the
possible dimensions of the soil
columns may be found in the “Ly-
simeter technology” chapter star-
ting on page 193.

Lysimeter retrieval

After completion of the lysime-
ter experiments we are happy to
retrieve the lysimeters for you.
Using a special lysimeter retrieval
technique, the soil monolith is cut
into different thicknesses whilst
maintaining the full cross sectio-
nal area. The use of high speed
diamond cable sawing technolo-
gy enables the original structure

.

Planning and installation of complete measurement stations

of the monoliths to be essentially
maintained.

Additional tests on soil develop-
ment in the lysimeters as well as
chemical and biological analyses
of the soil cores are facilitated
here. After securing these additi-
onal results, the lysimeter vessels
are available for the production
of new soil monoliths. The PE-
HD container lysimeter stations
we offer can also be used again
after retrieval. They may be repo-
sitioned as required and equipped
with new lysimeter vessels.

Lysimeter experiments

In our own lysimeter station,
which essentially serves to verify
new measurement methods and
components, we offer the possi-
bility of conducting special lysi-
meter experiments for you. Test
runs with different objectives can
be made simultaneously on four
Lysimeters with a cross-section
area of 1.0 m? and a height of 2.0
m. Due to the direct proximity to
the lysimeter, our employees are
in an ideal position to accompany
the project. We can conduct data
collection and the complete ana-
lysis of the experiment for you or
together with you.

Umwelt-Gerate-Technik GmbH
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Determination of hydrological soil parameters

Determining hydrological soil ratios

In our soil laboratory, we determi-
ne the following hydrological soil
ratios using lysimeter samples:

e Saturated hydraulic conduc-
tivity

¢ Unsaturated hydraulic conduc-
tivity

® Water retention function

For this purpose we will also be
happy to provide you with a soil
sample ring set. You can take the
samples or our UGT staff can do
this for you. Particle analyses ac-
cording to KOHN are also possible
with the Sedimat 4-12 for every
soil sample of adequate volume
on request.

Data acquisition and analysis

In addition to planning your test
setups we can also assist you in
analysing the data acquired. With
the assistance of remote data
transmission we will prepare your
data, compile them in diagrams or
tables and will produce a compre-
hensive analysis. For large instal-
lations we offer the preparation
and establishment of data base
systems as you require.

www.ugt-online.de
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Care and maintenance of apparatus and equipment

Maintenance and service

Project support

We offer maintenance and ser-
vice for the test setups and inst-
ruments installed by us as well
as inspections to guarantee long
term perfect function. During this
work, readjustments and calibra-
tion work is performed as well as
function checks and in particular
estimates made for the normal
useful life of field installation.
We are able to guarantee an op-
timum service due to our know-
ledge of the installations and our
many years of experience with
the measurement equipment. We
offer plant specific maintenance
contracts for monitoring stations.

Warranty and repair

The statutory warranty applies
to all UGT products and the com-
mercial products we sell. Our pro-
duction offers you a high quality
standard. If a product is never-
theless defective, UGT GmbH will
take care of the repair or will pro-
vide you with a new product. Our
skilled staff will be happy to repair
the measurement equipment also
outside the warranty period.

We can support you in your project
in the development of measure-
ment equipment and procedures
or in the design of new measure-
ment stations or networks. From
development through production
to installation and test run, UGT
GmbH offers the support of the
individual steps and of the entire
project with its combined know-
how and innovation.

We are there for you!

- Your UGT Team -
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Our customisations

In order to do justice to the varied
requirements placed on environ-
mental measurement technolo-
gy and to provide you with the
most suitable equipment for your
research, we also produce custo-
mised special solutions, not only
in the area of environmental mea-
surement technology. We are also
happy to provide our technical
know how for the development
and production of new instru-
ments and apparatus.

For example, in accordance
with the suction probe method
we have developed a pump for
the automated taking of prin-
ter ink samples for the compa-
ny Vistaprint. The vacuum unit
consists of 5 independent pump
units, the ON period of which and
vacuum may be set individually
for each of the 5 units. The sam-
ples are filled in boro-silicate glass
flasks with drain taps. In coopera-
tion with the Landeskontrollver-
band Brandenburg e.V. a sampler
has been developed to take silage
samples in order to monitor their
quality. Unlike the usual samplers,
the silage sampler from UGT can
be driven into the silage using litt-
le force and retrieved again.

A special plate tensiometer has
been developed for experiments

Pump for the automated sampling of printer ink

on the influence of wind erosion
on fields at the Institute of Plants
and Nutrition and Soil Science of
the Christian-Albrechts University
of Kiel. Instead of using a ceramic
cup, the tension is transferred via
a ceramic plate. This enables the
tension of the above soil layer to
be recorded. This tensiometer
was installed in a wind tunnel in
order to determine the correlati-
on between soil moisture tension

GICON

Firmengruppe BGD

and soil erosion.

We also convert new technologies
into handy measurement instru-
ments. For example, the procedu-
re developed by the BGD Boden-
und Grundwasserlabor GmbH
Dresden to obtain representative
seep water samples using suction
cups and a gas-tight bag from UGT
has been converted to a sampling
system.

The suction cups with a P80
ceramic cell remain permanently
installed in the soil. Instead of a
collection volume, they have an
open shaft into which a cartridge
is inserted for sampling which
docks onto the suction cup. There

is a gas-tight sampling bag in the
cartridge which is connected with
the ceramic cup when docked.
Applying a vacuum to the pres-
sure-tight cartridge outside the
sampling bag causes water with
all the dissolved gases and vola-
tile substances in the water to be
drawn from the suction cup into
the sampling bag. The gas-tight
bag is the sample transport vessel
from which the samples are taken
in the laboratory for the individual
analyses. For repeated sampling
the bag in the cartridge can be
changed and substances for the
conditioning of the seep water
sample provided.

A further advantage of the system
is that the volatile gas elements of
the water sample can be collected
in the gas-tight bag and analysed
in the laboratory. The seep water
collector with gas-tight bag has al-
ready been successfully used for
the seep water forecast and land-
fill monitoring and will soon sup-
plement our constantly growing
product range.

Please consult us for specific

inquiries on customisations
and for innovative ideas.

Umwelt-Gerate-Technik GmbH
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SOIL SCIENCE

SOIL DRILLING AND SAMPLING

Soil drilling and sampling permits an insight into the structure of the soil.
The horizontalisation of the soil, which already provides information on
internal soil processes such as substance relocation, can be determined
directly by visual means. Using soil samples the physical and chemical soil
parameters to determine properties such as pore volume or hydraulic con-
ductivity can be obtained in laboratory tests. A large number of different
drilling devices and soil sample rings have been developed to cater to the
different soils and the specific requirements placed on the samples. Corre-
sponding accessories make the hard work of sampling easier and improve
the quality of the samples.

Table of Contents
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SOIL SCIENCE

Undisturbed sampling with sample ring

Based on the patented UGT sam-
pling method for large soil mono-
liths, UGT GmbH has developed
this sampling device for soil sam-
ples with a sample ring size of 120
mm diameter and 120 mm height.
Equivalent to the excavation tech-
nology for large soil monoliths
the soil is pre-cut to minimise the
forces impacting on the soil. The
sample ring is firmly positioned
in a stainless steel cutting sleeve
studded with cutters. This cutting
sleeve is driven by an electrical
motor via a planetary gear so that
the sample ring inside remains
perfectly still while the cutting
sleeve rotates to pre-cut the soil
sample. The sample ring can then
take in the detached soil sample
accurately to shape.

SOIL SAMPLE RINGS

Soil sample rings are used to take soil samples which are as undisturbed
as possible for laboratory research such as to determine the pore volume,
the hydraulic or pneumatic conductivity or water content. The hollow rings
made of stainless steel have a cutting edge on one side. With this cutting
edge facing down, they are pressed or hammered into the ground. The soil
volume in the inside of the soil sample ring is remove with the soil sample
ring and remains in it until investigated in the laboratory. The soil sample
ring itself as well as lid on the top and bottom sides enclose the sample
completely. This enables it to be transported practically and without distur-
bances. The soil samples with soil sample ring are removed quickly, easily
and the samples obtained in this manner are essentially undisturbed. A
further advantage is that a uniform volume is always taken from the soil
with the same type of soil sample ring.

The cutter unit and drive are
mounted on a portable tripod
which is vertically aligned and
fixed in the ground at the samp-
ling point. The large pneumatic
tyres on the tripod permit a high
degree of mobility in the field and
therefore simple access to the
sample points.

An external power supply is requi-
red to operate the electrical mo-
tor. Appropriate generating units
can be procured from UGT if re-
quired.

Both stainless steel and plexiglass
sample rings with the correspon-
ding size can be used with this

sampling device. Plexiglass sam-
ple rings enable subsequent com-
puter tomographic examination
and provide a visual impression

Technical data

® Dimensions of overall assembly:
® \Weight of overall assembly:

® Sample height/diameter (inner):
® Sample volume:

120 x 100 x 120 cm
38 kg

120 mm / 110 mm
~ 1140 cm?

of the soil. For plexiglasscylinders
a stainless steel cutting ring is put
on to support the cutting effect.

® Minimal influence of bedding

® Sample excavation irrespective
of soil condition

Umwelt-Gerate-Technik GmbH




Taking undisturbed samples from sample ring samples

SOIL SCIENCE

With this sampling device, undis-
turbed samples with @ = 30 mm
can be excavated from 120 mm
sample rings for higher resoluti-
on soil examinations in the lab.
Amongst others, this enables ex-
aminations of the mesopores and
the root distribution. Up to three
30 mm samples can be obtained
simultaneously from one layer of
the sample ring.

The Plexiglass sample rings are
placed in stainless steel cutting
sleeves which pre-cut the soil
before it is taken in the sample
rings. The position of the cutting
sleeves on their support is ad-

Technical data

® Dimensions/weight of overall assembly:

® Sample height/diameter (inner):
® Sample volume:

Hammering head for soil sample rings

The hammering head is an attach-
ment used to hammer soil sam-
ple rings into harder soils with a
hammer. The impact is distributed
evenly over the complete edge of
the soil sample ring. The hitting
edge is also somewhat deeper
and there are pressure compen-
sation bore holes in the base plate
of the hammering head. This per-

Soil sampler

Using the soil sampler, soil sample
rings can be pressed into soft or
medium hard soils without a ham-
mer. It consists of a handle piece
which is connected tightly with a
ring holder using a bayonet con-
nection. The soil samples may be
taken both vertically from the soil
surface and horizontally to a soil
profile.

www.ugt-online.de

justable. Therefore the sampling
point can be freely chosen on
the surface of the 120 mm sam-
ple ring. The cutting sleeves are
manually pressed in using a crank
handle. In the cutting process, the
sample is pressed out of the large
sample ring from below by a die
and pressed into the small sam-
ple rings. Thus the soil outside the
small sample ring can expand and
distortions caused by pressure on
the small samples are prevented.

30x30x60cm /12 kg
30 mm /30 mm
21cm?

mits disturbances to the soil sam-
ple taken to be minimised. The
hammering head is available for
UGT soil sample rings with a volu-
me of 100 cm?® and 250 cm3.

A polyamide impact hammer is
also available.

Advantages

® Undisturbed soil structure

® Examinations in the um range
possible

The soil sampler is suitable for UGT soil sample rings with a volume of

100 cm?3 and 250 cm?.




SOIL SCIENCE

Soil sample rings removal set

Soil sample ring set, model A,

for soft soils to a depth of upto 2 m

The sample sets with the suffix
A are used to fill the soil sample
rings in soft soil above the ground
water table. The samples can be
taken on the surface, in drilled
holes or in profile pits. The open
ring holder in this set is fitted with
a bayonet connection and is dri-
ven into the soil manually.

The set among other items con-
tains: an open ring holder, an

Soil sample ring set, model C,

Edelmann and a Riverside auger,
a handle and extension rods, an
aluminium case with soil sample
rings, various accessories and a
carry bag.

The sample sets with the suffix A
can be obtained for soil sample
rings with a diameter of 53 and
60 mm.

for all soils to a depth of up to 2 m and soil sample ring set, model E

The sample sets with suffix C and
E, for very hard soils, can be used
to take samples in virtually all
soils. The samples can be taken
on the surface, in drilled holes
or in profile pits both above and
below the ground water table.
The closed ring holder in this set
is fitted with a conical thread con-
nection which means that the ring
holder may also be hammered
into the soil with an impact ab-
sorbing hammer. The set among
other items contains: a closed
ring holder, a handle with beating
head, an Edelmann and a Riversi-
de auger, extension rods, a ham-
mering head with a guide cylinder,
an aluminium case with soil sam-
ple rings and various accessories.

The sample sets with the suffix
C can be obtained for soil samp-
le rings with a diameter of 53, 60
and 84 mm. The most used dia-
meter (standard) is 53 mm (E only
available in @ 53 mm). Soil sam-
ple rings are stainless steel rings
made of seamless tubes, smooth
inside and out. The bottom of the
ring has a cutting edge. The di-
mensions, and thus the volume
content of soil sample rings are
exactly known which makes them
highly suitable for laboratory re-
search.

Umwelt-Gerate-Technik GmbH




Soil sample rings

Soil sample ring 100 cm?

The soil sample ring with an inner
volume of 100 cm3 has an internal
diameter of 57 mm and is 40.5
mm high. The cutting edge on the
lower side makes it easier to push
the ring into the soil and reduces
the disturbing effects.

Soil sample ring 250 cm?

Using these soil sample rings un-
disturbed samples may be ob-
tained with a volume of 250 cm?
which are suitable for laboratory
research. The inner diameter is
72 mm, and the height is 61 mm.
A cutting edge on the bottom side
facilitates pressing into the soil
and reduces the disturbing ef-
fects. It is made of rust free stain-
less steel, is tough and durable.

Soil sample ring 1357 cm?

These sample rings allow an ex-
tremely large sampling volume.
The inner diameter of the sample
is 110 mm, while outer diameter
and sample height are each 120
mm.

They are suitable for use with
sampling equipment for the
excavation of undisturbed

Soil sample ring 21 cm?

These miniature sample rings
have been designed specifically
for sampling larger sample rings
and should be used with the sam-
pling equipment for undisturbed
sample ring testing from UGT
GmbH. They are made of plexi-
glass, and the height and inner
diameter of the sample ring each
measure 30 mm.

www.ugt-online.de

It is made of rust free stainless
steel, is tough and durable.

The soil sample rings are not num-
bered as standard. At customer re-
guest a continuous or customised
numbering can be attached.

These soil sample rings are closed
or come with two side holes so
that they may be inserted directly
into the ku-pF apparatus in order
to determine the unsaturated hy-
draulic conductivity as dependent
on water content.

The soil sample rings are not num-
bered as standard. At customer re-
guest a continuous or customised
numbering can be attached.

samples with a  sample ring
from UGT GmbH and are availa-
ble in V2A stainless steel or ple-
xiglass.  When using plexiglass
sample rings with the sampling
equipment, a stainless steel cut-
ting ring is put on the rings to sup-
port the cutting effect. Matching
lids are also available.

Matching lids are also available.

SOIL SCIENCE




SOIL SCIENCE

HAND AUGER EQUIPMENT

Hand auger equipment is available in different sets and also as individually
compiled components and are made of a specially hardened high quali-
ty steel. Deeper drillings may be made by extensions with a bayonet con-
nection or with a conical screw thread. A drilling depth of around 8 to 10
m may be achieved using hand auger equipment. The maximum drilling
depth will depend on several factors including soil structure and properties
of the material to be drilled.

Almost every soil type places special requirements on the model of the
auger to be used. This is why several models have been developed during
the course of a year which have been ideally designed for the specific re-
quirements.

Hand auger types

® Edelman auger (in different versions for clay, sand and coarse sand)

® Riverside auger (hard, stiff soils mixed with fine gravel)

® Stony soil augers (for soils with a high gravel content)

® Spiral augers (to drill through hard horizons/layers, e.g. local stone)

® Stone catchers (to remove loose stones from the auger hole)

® Augers for soft soil

® Piston samplers (for less cohesive, wet soil layers beneath the ground water)

Z

Connections

Bayonet connection

The advantages of the bayonet connection are rapid assembly
and low weight.

One disadvantage that only leads to problems for certain tasks
is that the connection is without play. The bayonet connection
is used as the standard connection.

Conical thread connection

The connection consists of an inner and outer thread and the
parts to be connected. If the connection is tightened a strong
join is made.

Umwelt-Gerate-Technik GmbH




SOIL SCIENCE

Ergonomic auger set

The ergonomic hand auger set for
heterogenous soils is used to car-
ry out manual drilling and samp-
ling in a great variety of different
soils in an ergonomically sound

manner. It is particularly suitable
for general soil investigation (de-
scription of the layering, geology,
mineralogy) and for environmen-
tal research.
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Auger set for heterogenous soils

Drilling and sampling in homoge-
nous soils (soils with a uniform soil
profile) can in almost all cases be
executed with one type of auger.
For drillings in heterogenous soils,
several different auger types will
be applied. With the standard set
it is possible to execute manual
drilling to a depth of 5 m without
great physical effort. The standard
set comprises different auger ty-
pes, diameter 7 cm so that this
set can be used successfully with
all drillings in layered soil profiles.
The set can be used for drilling
above the water table in all soils,
and below the water table in co-
hesive soils. The piston sampler
is used for looser soils also below
the ground water table.

www.ugt-online.de

The auger set (with bayonet con-
nection) comprises the following
items among others: four types
of Edelmann augers (clay, combi-
nation, sand, and coarse sand), a
riverside auger, a stony soil auger,
a spiral auger, a piston sampler
and a gouge auger.

The set also includes the follow-
Extensions, line search probe,
submersible bell with tape mea-
sure, a pull and push piece, care
material and a field map. This is all
provided in an aluminium trans-
port case.

——
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This set is available both with ba-
yonet connections or with conical
screw thread connection!




SOIL SCIENCE

GOUGE AUGERS

Hand operated equipment can be used for soil research up to a depth of
5 to 10 m. A number of augers are described in this section. Their com-
mon denominator is that they are all fitted with an almost half cylindrical
operational part with parallel cutting edges running vertically, justifying the
name gouge auger. The operational part may vary in length as well as dia-
meter. The most suitable length depends on the penetration resistance,
the substance of the soil and required drilling depth. The longer the opera-
tional part, the more vulnerable the auger is to torsion. The selection of the
most suitable diameter will depend on the composition and the structure
of the soil and on the purpose of the research. In general a smaller dia-
meter is used in soils with a fine and/or dense structure than in soils with
a loose structure (e.g. young swampy soils).

Advantages
The advantages of gouge augers compared to other hand auger equipment are
as follows:

® A large profile overview per sample taken, due to the very long effective auger
body.

® A large drilling area per hole so that large drilling depths can be quickly
reached.

Areas of use

Due to the fact that the samples show very little disturbance, these gouge augers
are frequently used for investigations for the following purposes:

® Mapping

® Soil suitability investigations

® Training

® Root investigations

® Fertiliser investigations

® Clay classification

® Palaeontological investigations

Groove auger

The groove auger is used to take
soil samples and investigate the
soil horizons. Under consideration
of the different soil properties we
offer this auger in two different
versions.

The groove auger for heavy soil is
particularly strong and torsion re-
sistant. The core volume consists
of a groove with a diameter of
12 mm which is laterally milled
into the solid rod made of steel
with special alloy.

The shaft can be extended up to
4 m using 1 m screw on pieces.

Advantages

® Favourably priced
® Tough
® Simple to use

The length of the groove is 1000 mm.
The groove auger for light soils
consists of a special steel tube
with a diameter of 30 mm and
wall thickness of 4 mm which is
open at the sides. The groove of
1000 mm length has a diameter of
22 mm in this version.

Umwelt-Gerate-Technik GmbH




Universal gouge auger - PURCKHAUER

SOIL SCIENCE

Universal gauge augers particular-
ly suitable for very hard and stony
soils. A set with a gouge auger of
the type PURCKHAUER with ham-
mer and mechanical withdrawal
system as well as accessories pa-
ckaged in a strong carry case.

Bi-partite gouge augers

The bi-partite gouge augers can
be extended by coupling an exten-
sion rod. In this way, drillings may
be made very quickly and greater
depths can be reached.

A set with conical thread con-

nection for the sampling from
harder soils with gouged augers,
Edelmann augers, extension rods,
impact absorbing hammer, push/
pull handles, various accessories
and a strong carrying bag.

Gottinger gouge auger

The Gottinger gouge augers have
been developed for taking soil
samples up to 90 cm depth, and
are primarily designed for soil
sample removal with N-min tests.
The sampling is done by hand
without the use of tools such as
hammers or hooks.

The drill groove is manufactured
from specially hardened steel
adapted to the strong load, so
that it is as thin as possible while
still being robust and elastic.

The sophisticated milled profile of
the drill groove and the system of

three drills matched in diameter
minimizes the frictional force for
pressing into and pulling out of
the soil.

This permits sampling using less
force compared to conventional
sampling equipment.

The Gottinger gouge auger set
consist of three drilling rods
(0-30 cm, 30-60 cm and 60-90
cm).

Gouge auger set for stepwise sampling

The set consists of three bi-partite
gouge augers with different dia-
meters. By first taking a sample
with the gouge with the largest
diameter and subsequently the
gouges having smaller diameters,
cross contamination among the
samples is avoided. The gouge au-
gers can be pushed into the soil or

www.ugt-online.de

hammered (with an impact absor-
bing hammer).

Because of the short operational
length and the diminishing dia-
meters, the set is very suitable for
profile research (nitro research)
in soils with a somewhat higher
penetration resistance.
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Lifter S-9000 / S-9002

The tough lifter makes it easier to
lift hand operated drilling equip-
ment with a cross borehole in the
head. The tough and compact ap-

paratus uses a ball clamp made
of steel. It weighs 4.5 kg or 7.6 kg
and facilitates a lift load of up to
500 kg and 1000 kg respectively.

Technical data

o lifter:

o |ift load [kg]:

® Throughput [mm]:
® Total weight [kg]:

$-9000 $-9002
500 1000

= 22

4.5 7.6

l" e

Root sampler

The root sampler has been spe-
cially designed for forest soils. The
sampler itself consists of two half
shells with a smooth cutting ring
and a clamp flange which guaran-
tees a tight connection of the two
halves during drilling. To insert
the sampler into the soil and to
retrieve it easily, a head with cross
borehole is screwed on for the in-
sertion of a lever or lifter. During
drilling the sampler as a full tube
is particularly stable and the facili-
ty to open up one side of the tube
provides easy access to the drilled
core.

A favourably priced alternative
is offered by the one piece root
sampler. This consists of a hollow

Soil column cylinders

The soil column cylinder has been
developed to take undisturbed
soil samples. This allows for a fast
insight in the structure of the soil
profile, the rooting potential, etc.
Applying this system it is possible
to take undisturbed samples with
a length of 100 cm and a diameter
of 93 mm, without digging a pro-
file pit.

The standard set comprises a ga-
soline driven mechanical hammer
(electrically on request), a stain-

tube with a window permitting a
view of the profile of the sampled
core.

The standard version of the root
sampler is made of rust free V2A
steel, is 600 mm long and has a
diameter of 80 mm. At customer
request, the geometric dimensi-
ons can be altered and adapted to
the specific uses.

less steel soil column cylinder,
a hand auger, an extraction sys-
tem and 10 sample gutters.

Advantages

® Big sample length and diameter
® undisturbed soil column

® large window for sub sampling
or soil identification

® Mobile yet very powerfull

® Suitable for forest soils rich in roots
® \ery tough

® |arge sample core volume

® |arge access to sample core

Set cosisting of:
® 1 drill head made of two half shells

® 1 impact head with lever

Umwelt-Gerate-Technik GmbH




Moor probe (according to ILLNER)
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The moor probe according to ILL-
NER has been designed for the
taking of semi-homogenous sam-
ples during soil investigations in
bog, soft sediments, peat land
and also sampling in powdery and
grainy substances. This sampler is
used particularly in environmen-
tal research but also to investiga-
te filter beds or palaeontological
research and pollen analyses. It
consists of an auger head made of
stainless steel followed by a semi-
cylindrical sampling vessel. The
sampling vessel has a cutting edge
and is concluded by an angular
metal around the auger axis. The
metal sheet protrudes a little on
one side and similarly has a cut-
ting edge so as to be able to take
samples which have been mixed
as little as possible.

The solid tip with centering pu-
shes the soil away when the pro-
be is inserted into it. Turning the
probe causes the sample to be cut
from the substrate whilst at the
same time the metal sheet closes
the sampling vessel. After a half
turn around the auger axis (180°)
the sample vessel is full.

The metal plate remains in this
position due to its own resistance
and therefore completely closes
the sampling vessel. This can now
be pulled from the soil and the
sample withdrawn.

The length of the sampling ves-
sel is 500 mm, producing a sam-
ple volume of approx 0.5 | with
an inner diameter of 60 mm. The
overall length of the moor probe
is 1000 mm. Either a turn handle
or extensions can be attached di-
rectly to this. Grips and extensions
with spring connectors are provi-
ded for fast assembly/dismant-
ling. The standard set contains 10
extension pieces each of 1 m in
length.

On request, sets may also be com-
piled with the customised number
of extensions.

® To obtain samples from flowing,
powdery and fine grained sub-
strates

Set consisting of:

® 1 auger head for the moor
probe

® 1 handle

® 10 extensions at 1 m each

Sediment core sampler, type Beeker

The Beeker sampler is designed
for taking undisturbed samples
from submerged soils. The sam-
ples are taken in a transparent
tube. The original stratification of
the sampled material is maintai-
ned. This enables a clear profile
description to be made.

The Sediment core sampler, type
Beeker consists of: one transpa-
rent tube of 1 or 1.5 metres, pis-
ton and piston rod and battery
powered pressure and vacuum
pumps with extension hose, fur-
thermore hammer and extension
rods, non-stretch cord, sample

www.ugt-online.de

bucket and brush.

The standard set is suitable for
use in water up to a maximum
depth of 5 metres. In some cases,
deeper sampling is possible using
additional extension rods.

® Takes samples fast and certain

® Not necessary to assemble and
disassemble apparatus with eve-
ry new sample
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Soil sample ring

230150 Soil sample ring 100 cm? @ 60 mm
230052 Soil sample ring 250 cm? @72 mm
230056 Soil sample ring 1357 cm® V2A stainless steel @120 mm
230059 Soil sample ring 1357 cm? acrylic @ 120 mm
230065 Soil sample ring 21 cm?* @30 mm

Soil sample ring-removal-set

235000 Soil sample ring removal set Model A
for soft soils
235001 Soil sample ring removal set Model A
for soft soils @ 60 mm
235002 Soil sample ring removal set Model C
ORDERING DETAILS S e PYN
235003 Soil sample ring removal set Model C
for all soils @ 60 mm
235004 Soil sample ring removal set Model C
for all soils @ 84 mm
235005 Soil sample ring removal set Model E
for hard soils @53 mm

Hammering head for soil sample rings

230060 Hammering head for soil sample rings @ 60 mm

230061 Hammering head for soil sample rings @72 mm

Ergonomic auger set

230040 Ergonomic auger set with bayonet connection
Soil sampler

235100 Soil sampler 100 cm?

235200 Soil sampler 250 cm3

Umwelt-Gerate-Technik GmbH




Auger set for heterogenous soils

230038 with bayonet connection

230039 with conical screw thread connection

Groove auger

231100 for heavy soils

231200 for light soils

Universal gouge auger - PURCKHAUER

230042 Universal gouge auger - PURCKHAUER

Bi-partite gouge augers

230043 with conical screw thread connection

Gottinger gouge auger

Set of Gottinger gouge augers, consisting of:
232310 1 gouge auger for each of the three sampling depts
(0-30cm), (30-60cm) and (60-90cm)

Gouge auger set for stepwise sampling

230041 with conical screw thread connection
Lifter

230029 S-9000

230030 S-9002

Root sampler

234100 Root sampler bi-partite

234200 Root sampler one part

www.ugt-online.de
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ORDERING DETAILS

Soil column cylinder auger

235010 Soil column cylinder auger, type Stiboka

Moor probe (according to ILLNER)

230200 Moor probe (according to ILLNER)

Sediment core sampler, type Beeker

235006 Sediment core sampler, type Beeker

Umwelt-Gerate-Technik GmbH
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Description Usable for

Lifter S-9000 ® Hand augers with cross bore-

For the easier lifting of samples from the hole in the hammer head
soil

Lifter S-9002 ® Hand augers with cross bore-
For the easier lifting of samples from the hole in the hammer head and
soil probe rods with a max. dia-

meter of 22 mm

Screw-on hammer head @ 40 mm ® Groove auger
with cross bore hole for steel lever

Steel lever @ 16 mm ® Groove auger
Chromed, with PVC handle

Chromed extension pieces ® Groove auger
For auger shaft 1000 mm

Polyamide hammer

4kg ORDERING DETAILS

Polyamide hammer
5 kg

Simplex hammer
3 kg

Simplex hammer
5 kg

Simplex hammer
7 kg

www.ugt-online.de
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TENSIOMETERS

The soil moisture tension is the foundation for every water movement and
therefore for every water balance analysis. The gradient of the soil mois-
ture tension determines both the direction and the speed of the water
movement.

The soil moisture tension can be recorded using tensiometers by water in
the tensiometer being connected with the pore system of the soil via a
porous ceramic cup. The pressure relationships are transferred to the pres-
sure sensor inside the tensiometer. Thereby it must be pointed out that the
soil moisture tension is defined as a negative prssure. According to this un-
derpreeure in the pores implies a positive soil moisture tension. Impound-
ing causes negative tension valves. A large variety of versions permits the
use of tensiometers for a broad range of tasks.

This applies from the ring soil sample in the laboratory through to field use
and from short term measurements through to long term monitoring.

All tensiometers are supplied filled and ready to use.

Table of Contents
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Tensio 100

Mobile field tensiometer

The Tensio 100 is a mobile field
tensiometer for the simple and
fast determination of the soil
moisture tension. The set con-
tains a V2A insertion tool for rapid
installation, a dual chamber insert
tube in which the tensiometer is
kept constantly moist for immedi-
ate use and is protected from me-
chanical damage. Air bubbles can
be easily recognised through the
acrylic glass tensiometer head.

Technical data

® Tension range:
® Working temperature range:
® Accuracy:

® Available standpipe lengths:

Tensio 120

The filling screw guarantees simp-
le refilling.

The soil moisture tension is dis-
played on a precision vacuume-
ter (@ 63 mm). A pre-tensioner
permits the measurement time
to be reduced and the tensiome-
ter bled. The measurement unit
itself consists of a V2A standpipe
(@ 10 mm), an Ms support unit,
a ceramic cell (SKA 100FF, 10x24
mm) and a V2A drilling tool.

0... +85 kPa
0...+50°C
1 kPa

30cm /60 cm /90 cm
customised lengths on request

® Can be easily and safely trans-
ported in the protective tube

® Always ready to use
® Robust design

® Fast and simple measurement

Septum tensiometer

The Septum tensiometer per-
mits several tensiometers to be
read out using only one instru-
ment and therefore offers a favo-
urably priced alternative to the
comprehensive determination of
soil moisture tension with many
measurement points. The top
side of the tensiometer is sealed
with a silicone septum so that

Technical data

the hand meter can be attached
quickly and simply with a needle.
The septum recloses automati-
cally when the meter is removed.
It can be replaced simply because
it is screwed on using a GL18 th-
read or used as a silicon plug de-
pending on design. The ceramic
cup (P80; 20 x 50 mm) is moun-
ted on a transparent acrylic tube

® Tension range:
® Working temperature range:
® Accuracy:

® Available standpipe lengths:

0... +85 kPa
0...+50°C
+0.3 kPa

Freely selectable up to max. 200 cm

(@ 20 mm) with level scale. It is
therefore easy to read the level of
the tensiometer.

Advantages

® Simple to handle

® Favourably priced because only
one measurement instrument is
required

® Variable lengths in accordance
with the measurement point

Umwelt-Gerate-Technik GmbH




Tensio 130

SOIL SCIENCE

Laboratory tensiometer

The laboratory tensiometer with
acrylic glass head and highly sen-
sitive pressure transducer offers
all the benefits of a compact ten-
siometer. The ceramic cup with
6.5 mm diameter and a length of
20 mm provides highly accurate
measurements with a minimum
destruction of the soil. An auger
set for installation and minimiza-
tion of disturbing effects may be

Technical data

obtained from UGT as accessories.
Air bubbles are easy to recognise
and eliminate through the acrylic
head with bleed screw. The ten-
siometers can be installed in any
position. They are ideally suited
to determine the soil moisture
tension in test setups in labora-
tory scale. A laboratory interface
is also supplied for direct connec-
tion to a PC.

® Tension range:

® Working temperature range:
® Accuracy:

® Power supply:

® Available standpipe lengths:

Tensio 150

-100 ... +85 kPa

0...+40°C

+0.3 kPa

5V constant / 1 mA constant

3.7cm
customised lengths on request

® | ittle destruction of the soil

® Can be used in very small samp-
les / soil sample rings

® Short reaction time

Pressure transducer tensiometer

The pressure transducer tensio-
meter offers an ideal combination
of the simple handling of the mo-
bile field tensiometer with elec-
tronic data acquisition. As for the
Tensio 100 field tensiometers, the
measurement system consists of
a V2A standpipe (@ 10 mm) and
V2A insertion tool, an Ms support
unit and a ceramic cell (SKA 100FF,
10x24 mm).

The soil moisture tension is mea-
sured using a highly sensitive
pressure transducer in the light
metal tensiometer head (IP65). A
signal amplifier in the tensiome-
ter head and sealed cable permit
low interference transmission of
data also over long distances.

The standard length of the cable
is5m.

Technical data

® Tension range:

® Working temperature range:
® Accuracy:

® Available standpipe lengths:

® |ntegrated SMD amplifier
(signal output):

Possible on request:

www.ugt-online.de

-20 ... +85 kPa
0..+40°C

1+ 0.3 kPa
30cm /60 cm /90 cm

0-1VvDC

0-5VDC/0-20mA/4-20 mA
without signal amplifier

® Good long term stability
® Low maintenance operation
® Robust design
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Tensio 151

Pressure transducer tensiometer (frost protected)

The Tensio 151 is the frost-pro-
tected version of the Tensio 150.
Only the ceramic cup is filled with
water and the plastic housing
(PVC @ 20 mm) minimises the
temperature line so that the tem-
perature of the water-filled cera-
mic cup corresponds to the soil
temperature. When installed in
soil layers near to the surface the
Tensio 151 freezes with the soil
but after thawing it is immediately

ready for use again and continues
the measurement. The Tensio 151
can therefore be used the whole
year round. It is ideally suited to
long term monitoring of the soil
moisture tension. A highly sensiti-
ve pressure transducer is located
directly above the ceramic cup to-
gether with a signal amplifier for
the precise recording and low in-
terference forwarding of the mea-
surement data also over greater

Technical data

® Tension range:

® Working temperature range:
® Accuracy:

® Available standpipe lengths:

® |ntegrated SMD amplifier
(signal output):

Possible on request:

® Optional
Integrated temperature sensor:

Tensio 152 ...

-20 ... +85 kPa
-30...+50°C
+0.3 kPa

Customised lengths on request

0-1vDC

0-5VDC/0-20mA/4-20 mA
without signal amplifier

Pt 100, -30 ... + 50°C, 1/3 DIN

Pressure transducer tensiometer (frost protected)

The Tensio 152 is especially deve-
loped for challenging applications
and differs primarily in the pres-
sure transducer from the Tensio
151.

The used stainless steel memb-
rane sensor is more durable and
more resistant against aggressive
media. The Tensio 152 is therefore
particularly suitable for contami-
nated and extremely saline soils.
When installed, the Tensio 152 is
also frost protected because the
pressure transducer is situated
directly above the ceramic cup
and the water tank is therefore
exclusively at installation depth.
The plastic standpipe (PVC @ = 25
mm) minimises temperature con-

duction from colder layers of soil.
The Tensio 152 freezes with the
ground when installed in soil lay-
ers near to the surface, but on
thawing is immediately functional
again and continues the mea-
surement. This means that, like
the Tensio 151, it can be used
throughout the year and for
long-term monitoring of the soil
moisture tension.

The ceramic cup and standpipe
are connected to each other by a
transparent acrylic adapter which
enables air bubbles to be easily
detected. The integrated filling
screw permits simple refilling of
the tensiometer, which can be car-
ried out by the customer himself.

distances. Air bubbles are easy to
recognise in the transparent acry-
lic adapter between ceramic cup
and standpipe. The integrated fil-
ling screw permits simple refilling
of the tensiometer.

On request the Tensio 151 can
also be equipped with a tempera-
ture sensor.

® Frost-proof in installed state

® Measurement operations possib-
le throughout the year

® Good long term stability

® | ow maintenance operation

Umwelt-Gerate-Technik GmbH
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... Tensio 152

Technical data

e Tension range:

» Working temperature range:

e Accuracy:

¢ Integrated SMD amplifier
(signal output):

e Available standpipe lengths:

¢ Optional
Integrated temperature sensor:

-30 ... +100 kPa
0..+50°C
+0.2 kPa

0..1V

Customised lengths on request

Pt 100, -30 ... +50 °C, 1/3 DIN

® Resistant to aggressive media
® Frost-proof in installed state

® Measurement possible throughout
the year

® Good long-term stability
® Low maintenance operation

Tensio 160

Lysimeter tensiometer

The Tensio 160 has been deve-
loped for the long term use in
lysimeters and particularly desi-
gned for horizontal installation.
The arrangement of the filling
lines permits the filling and blee-
ding also in horizontal position
so that the tensiometer need not
be dismantled for this purpose.
Combined with the correspon-
ding optional control electronics
the filling may be performed fully
automatically in order to achieve
a minimum of maintenance. The
pressure sensor with stainless

steel diaphragm guarantees opti-
mum function and long serviceab-
le life. If required, the sensor may
be replaced without dismantling
the tensiometer.

Advantages

® Can be installed horizontally

® Can be filled in installed
position

® Automatic filling possible

Technical data

® Tension range:
® Working temperature range:
® Accuracy:

® Available standpipe lengths:

® Integrated SMD amplifier
(signal output):

www.ugt-online.de

-20 ... +89 kPa
-0...+40°C
+0.3 kPa

30 cm
Customised lengths on request
to 100 cm

0-1VvDC
4-20 mA

Tensio 160 with automatic filling
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Full Range Tensiometer

Polymer Tensiometer

The Full Range Tensiometer by
UGT covers the complete range
of water potentials relevant for
plants, even up to 2500 kPa de-
pending on the model. Unlike
other systems with an according
measurement range the Full Ran-
ge Tensiometer doesn‘t deter-
mine the tension as an indirect
measurement derived from ano-
ther measured parameter but as
a direct pressure measurement.
Changes in tension are transmit-
ted very fast. A range of 1000 kPa
is passed through within some
minutes. Even after complete dry-
ing and leaving the measurement
range the measurement is auto-
matically continued as soon as
the soil moisture increases again.
Refilling is not necessary. Another
advantage compared with other
instruments for the complete
plant relevant tension range is
the low energy consumption (20
mA in operational mode). There-
fore the Full Range Tensiometer

Technical data

® Measurement range:
Tensiometer Full Range 5
Tensiometer Full Range 15
Tensiometer Full Range 25

® Operating temperature:
® Temperature range:

® Power supply:

® Interface:

® Dimension:

is particularly suitable for remote
measurement sites where regular
maintenance and reliable supply
of electricity cannot be ensured.
The data transmission via RS485
allows communication even in en-
vironments with increased risk of
electromagnetic interference and
over greater distances .

The measurement is reliable also
in difficult media. Saline sites, as
may occur in aride climates, are
no problem as a result of the di-
rect pressure measurement.

The temperature is recorded as an
additional parameter.

according to type

-50 ... +500 kPa (pF 3,7)
-100 ... +1500 kPa (pF 4,2)
-100 ... +2500 kPa (pF 4.4)

0-50°C
-50-110°C
5-20V, 20 mA
RS485

@ 25 mm, Length 150 mm

Advantages

® Extended measurement range
® Fast response
® Maintenance free

® Low power consumption

Umwelt-Gerate-Technik GmbH




Watermark
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Soil moisture sensor

The measurement principle of the
Watermark sensors is similar to
that of plaster blocks. However,
the special sensor does not dis-
solve in the soil and has a more
even distribution of pores so that
more precise measurements are
possible.

The sensors are permanent-
ly buried in the soil and have an
average serviceable life of 3 to
5 years. They do not need any

Technical data

service work during this time and
are frost-proof. The Watermark
sensors are available with tempe-
rature sensors whose values may
be used for temperature compen-
sation. This method of soil mois-
ture tension measurement may
be used as a substitute for tensio-
meters if it is to be expected that
the tensiometer will frequently
fall dry at the installation site. The
sensors may be connected either
to a data logger or to the speci-

® Tension range:
® Working temperature range:
® Ceramic body:

® Sensor lengths:

pF-Meter

0...200 kPa
1...480°C
@ 25 mm, length 70 mm

80 mm

fic hand instrument for recording
and reading out the data.

Advantages

® No maintenance
® Winter-proof

® Good suitability for long term
measurements

® Price efficient

The pF-Meter from ecoTech
makes it possible to measure wa-
ter tension in a range of pF 0 to
pF 7 (1 to 10,000,000 hPa). It has
a ceramic reference body which
adjusts to the respective hydrau-
lic potential of the soil and there-
fore has a variable heat capacity
depending on the moisture. The
thermal measurement method of
the pF-Meter is based on the fact
that a heat pulse generated in the
sensor head generates differently

Technical data

® Tension range:

® Working temperature range:
® Accuracy

® Shaft (on request):

® Probe body:

www.ugt-online.de

steep temperature increases de-
pending on the current heat ca-
pacity and this can be assigned a
water tension.

The pF-Meter is completely main-
tenance free due to its measu-
rement method; it is frost-proof
and independent of the salinity of
the soil. It is therefore suitable for
long term measurements. It can
be provided with a shaft of up to
2 min length on request.

1...1,000,000 kPa (pF O up to 7)
-40 ... +80 °C

0.01 pF

PVC, length 30 to 200 cm

Stainless steel @ 20 mm,
length 100 mm

Advantages

® Completely maintenance free

® Unlimited measurement range
(no measurement gaps in sum-
mer or winter)

® Spontaneous reaction to chan-
ges in moisture

® No frost danger, no influence
from the salinity of the soil

® Additional measurement of the
soil temperature
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ORDERING DETAILS

Tensio 100

Mobile field tensiometer

101100 Standpipe length 30 cm

101200 Standpipe length 60 cm

101300 Standpipe length 90 cm
Tensio 120

Septum tensiometer

102100 Standpipe length max. 100 cm
GL 18
with glass thread / silicone septum
102101 Standpipe length max. 100 cm
with silicone plug
102200 Standpipe length max. 200 cm
GL 18
with glass thread / silicone septum
102201 Standpipe length max. 200 cm
with silicone plug

Tensio 130

Laboratory tensiometer

103100 Laboratory tensiometer

Tensio 150

Pressure transducer tensiometer

104100 Standpipe length 30 cm

104200 Standpipe length 60 cm

104300 Standpipe length 90 cm
Tensio 151

Pressure transducer tensiometer (frost-protected)

105100 Standpipe length max. 100 cm
105200 Standpipe length max. 200 cm
105300 Standpipe length max. 300 cm

Umwelt-Gerate-Technik GmbH




Tensio 152

Pressure transducer tensiometer (frost protected)

105700 Standpipe length 100 cm

Customised lengths on request!

Tensio 160

Lysimeter tensiometer

107100 Lysimeter tensiometer

Customised lengths on request!

Full Range Tensiometer

Tensiometer Full Range 5

108000
-50 ... +500 kPa (pF 3,7)
Tensiometer Full Range 15
108015
-100 ... +1500 kPa (pF 4,2)
Tensiometer Full Range 25
108025
-100 ... +2500 kPa (pF 4.4)
Watermark

Soil moisture sensors

112100 With temperature compensation

114501 Without temperature compensation without rod

114502 Without temperature compensation rod length 75 cm

114503 Without temperature compensation rod length 120 cm
pF-Meter

109700 pF-Meter

www.ugt-online.de
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ORDERING DETAILS

Description

Protective cap

To protect the ceramic cup from drying
out and mechanical damage.

Protective cap
To protect the ceramic cup from drying
out and mechanical damage.

Protective cap
To protect the septum from environmen-
tal influences on the installed septum
tensiometers; prevents the formation of
algae

Rubber sleeve
Prevents flow processes between tensio-
meter wall and soil

V2A insertion tool

Non-destructive and simple installation
of the tensiometers; optimum connec-
tion to the pore system of the soil

Locking handle steel

Auger set for laboratory tensiometers
Non-destructive and simple installation
of the tensiometers; optimum connec-
tion to the pore system of the soil

Extension for insertion tool
Optimum installation of the tensiome-
ters in greater depths

Field support

Optimum storage of the tensiometers
during installation work

Sledgehammer

Lifter
Simple and careful de-installation of the
tensiometers

Usable for

® Tensio 100
® Tensio 150
® Tensio 160

® Tensio 120
® Tensio 151

® Tensio 120

® Tensio 120
® Tensio 151

® Tensio 100

® Tensio 150
® Tensio 160

® Tensio 130

® \/2A insertion tool

® |nsertion tool

® Tensio 100
® Tensio 151

® All tensiometers

Umwelt-Gerate-Technik GmbH




Description

Ceramic cups

P 80
@ 20 mm, length 50 mm

Ceramic cups

SKA 100 FF
@ 10 mm, length 24 mm

Ceramic cups

P80
@ 6,5 mm, length 20 mm

Septum

Refill kit

Storage tank with automated filling
control

Penetration hand meter

www.ugt-online.de

Usable for

® Tensio 120
® Tensio 151

® Tensio 100
® Tensio 150
® Tensio 160

® Tensio 130

® Tensio 120

® Tensio 130
® Tensio 151
® Tensio 152

® Tensio 120

SOIL SCIENCE
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SOIL SCIENCE

SOIL MOISTURE METERS

Soil moisture is a determining factor for plant growth. It is therefore of great
significance from the point of view both of agriculture and environmental

protection. It influences chemical processes in the soil and therefore the
formation of soil itself as well as the spread of pollution and contaminants.

The measurement of soil moisture permits the determination of favour-
able and unfavourable plant locations, the recognition of changes in the
ecological systems and statements to be made about important soil and
water balance processes. The control of soil moisture, for example for agri-
culturalirrigation, can be optimised and automated by way of permanently
monitoring soil moisture.

The easy-to-install field meters determine the soil moisture indirectly via
correlating parameters and therefore offer a good alternative to the time-
consuming direct determination of soil moisture through drying in the
laboratory. They facilitate permanent monitoring and the electronic recor-
ding of soil moisture.

Table of Contents
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UMP-1

The standard version of the UMP-1
sensor is designed for connection
to a data logger via cable.

Data are stored on the data log-
ger, and are read out via an inter-
face cable on a laptop or via data
transmission.

Technical data

® measurement frequency for water content:

® Antenna length / diameter:

UMP-1 COMBINED SOIL MOISTURE,
CONDUCTIVITY AND TEMPERATURE SENSOR

The UMP-1 series provides a range of combined sensors that offer high
quality measurements with minimum effort.

Combining the three measurement variables of volumetric water content,
electrical conductivity and temperature in a single sensor means that these
combination sensors save money spent on acquisition and save time spent
on installation and servicing. Disruption to the soil is also minimised be-
cause only one sensor needs to be inserted.

Various possibilities for data storage and transmission are available depen-
ding on the planned measuring arrangement.

This design is especially suitable
for measurement stations with
several sensors and long-term
measurements such as soil hyd-
rological measurement stations or
lysimeters.

Supported by:

* Federal Ministry
of Economics

and Technology

on the basis of a decision
by the German Bundestag

60 MHz
100 mm /3 mm

® |nexpensive
® data loggers at hand can be used

® Data are stored in one data set
with all other data from the
same plot

Umwelt-Gerate-Technik GmbH




SOIL SCIENCE

UMP-1 BT / UMP-1 BTim

The UMP-1 BT sensor is the wire-
less version of the UMP-1 sen-
sors and opens up the market to
smartphone-based measurement
technology. Measurement data
are transmitted by Bluetooth di-
rectly to and stored on an And-
roid smartphone. The necessary
app can be downloaded from the
Google Play Store and installed by
the user on any Android smart-
phone. As an additional option,
our complete package includes
an outdoor-capable smartphone
with preinstalled app. Up to 7
probes can be managed simulta-
neously using the app, and mea-
surement data can be stored and
visualised. During measurement,
the data can be depicted as graph
or as table of readings. Further it
is possible to link the measure-
ment data to the location of the
measurement site if the smart-
phone features GPS.

This model of the UMP-1 sensor
has been designed for flexible use
in the field and is primarily suita-
ble for determining instantaneous
values and for short-term, high
resolution series of measure-
ments on different measurement
sites.

The UMP-1 BT is available with
optional universal grip for easier
handling.

The ergonomically formed non-
slip grips offer ideal transfer of
energy when inserting the sensor
antenna and the height adjustab-
le extension between probe and
grips permit improved stance
to protect the user’s back when
working. The integrated smart-
phone holder on the grips enables
the user to have both hands free
while also keeping measurement
data in view at all times.

The design of the UMP-1 BTim
generally features a handle inclu-
ding all the above mentioned ad-
vantages. Additionally a guiding
prevents bending of the antennas.

® Smartphone instead of hand-
heald device

® Fast and easy measurement

Technical data

® measurement frequency for water content:

® Antenna length / diameter:

40 MHz
150 mm /5 mm

UMP-1 BT Plus

The UMP-1 BT Plus is the advan-
ced version of the UMP-1 BT sen-
sor. Data are transmitted via Blue-
tooth to any windows-PC and can
be visualized and managed with
the application software. Additio-
nally this sensor features an integ-
rated data logger and can therefo-
re be used autonomously. The PC
or laptop is only needed to read

data and to start, stop and mana-
ge a measurement.

They are therefore also suitab-
le for longer-term deployments,
especially as stand-alone sensors
independent of complete measu-
rement stations. Since the sensor
can be completely burried the
UMP-1 BT Plus is also very easy to
protect from vandalism.

Technical data

® measurement frequency for water content:

® Antenna length / diameter:

www.ugt-online.de

60 MHz
100 mm /3 mm

Advantages

® Internal data logger
® Smal stand-alone system
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... UMP-1 / UMP-1 BT / UMP-1 BTim / UMP-1 BT Plus

All three models of the UMP-1 are
sealed to make them waterproof,
and can also be completely bu-
ried. An installation depth of 50
c¢cm should not be exceeded for
the two wireless types of sensor
so as to guarantee data transmis-
sion via Bluetooth. The energy
supply to the wired UMP-1 sen-
sor is provided via the electricity
supply cable on the data logger.
Wireless sensors have an integra-
ted storage battery whose charge
lasts for 6 to 24 months depen-
ding on the measurement inter-
vals and the frequency of reading
out data.

The measurement principle of
this sensor measuring the water
content of the soil corresponds
neither to the TDR nor FDR me-
thod, which is why from the start
it is not presented within the-
se categories. The fundamental
mode of operation is closer to the
FDR procedure, because the sen-
sor operates with a continuous
sighal at constant frequency
(60 MHz) and not with a pulse.
Phase shifting instead of frequen-
cy change is considered to ascer-
tain the reading, however. The
sensor reads out the water con-
tent of the soil in % volumetric
water content. However the € va-
lue can be retrieved for indepen-
dent water content calculations
according to other models.

Technical data

€3 Bluetooth’

data transfer via

The soil temperature in °C and
electrical conductivity of the
soil in mS/cm are also read out.
The precise conductivity measu-
rement takes place independently
of the water content measure-
ment and can therefore be used
to correct the water content va-
lue in the case of unusually high
conductivities. The additional re-
cording of battery voltage enables

empty batteries to be recognised
at an early stage and so prevents
data losses.

Advantages

® High accuracy

® Independent conductivity mea-
surements

® Wireless use possible

® Compatible with all Android
smartphones

® Water content measurement range:

® Water content accuracy:

0 ... 100 % Vol. water content

+2%

® Dielectric coefficient € measurement range: 0..80

® Electrical conductivity measurement range:

® Electrical conductivity accuracy:

® Soil temperature measurement range:

® Soil temperature accuracy:
® Measurement volume:

® Working temperature range:

0,001 ... 5mS/cm

Optional data extension to 40mS/cm possible

+1%
-20 ... +60°C

+0.2°C (across the entire temperature range)

1000 ml
-20 ... +60°C

Umwelt-Gerate-Technik GmbH
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SMT-100

Measuring the volumetric water
content

The SMT-100 combines the ad-
vantages of the low cost FDR sen-
sor systems with the accuracy of
a TDR system. Like a TDR, it mea-
sures the travel time of a signal
to determine the dielectric cons-
tant of the soil. And like a FDR, it
converts this dielectric constant
into an easy to measure frequen-
cy. But unlike an FDR it isn’t based
on a capacitor, but utilizes a ring
oscillator to transform the signal’s
travel time into the measure fre-
quency. The resulting frequency
(>100 MHz) is high enough to ope-
rate well in clayey soils.

Compact, functional and robust:
the PCB board based design al-
lows for an economic design, and
the blade shape facilitates ins-
tallation. The casing and cable is
water sealed. Different communi-
cation protocols are available, as
well as analogue output. Output:
volumetric water content and
temperature.

The SMT-100 has a broad measu-
rement range. It is maintenance
free and frost resistant.

Technical data

With short response times and
low disturbance by salinity it is
designed for a long term observa-
tion.

Advantages

® Frost resistant

® Reliable measurement

® Maintenance free

® |ong lifetime

® Fast response

® Low influence of salinity and pH
® Cost efficient

® Signal output

® Cable length

® Power supply

® Dimensions
Moisture

® Measurement range
® Accuracy

® Accuracy after specific calibration
® Resolution
Temperature

® Range

® Accuracy

® Resolution

www.ugt-online.de

digital RS485 with UGT-protocol, analog 0 - 1 V (other voltage on request)

10 m

digital 4 - 24 VDC (analog 12 - 24 VDC)

182 x30x12 mm

0-60 % (0-100 % with limited accuracy)

3%
+1%
0.1%

-40 ... +80 °C (analog -40 ... +60 °C) extended temperature range on request

+0.2°C (analog £ 0.8 °C)
0.01°C (analog 0.2 °C)
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FDR - FREQUENCY-DOMAIN-REFLECTOMETRY

In the same way as the TDR measurement, the water content is indirectly
determined via the dielectricity content € in this method, too. Unlike the
TDR method in which the term of the reflected signal is measured, in the
FDR method the differences between the sent and reflected electromag-
netic waves are determined and the water content of the soil calculated
from this.

The resistance of the soil, in accordance with its dielectricity constant, in-
fluences the reflection of the sent sinus waves causing a slightly altered
wave compared to the initial signal. The dielectricity constant is then calcu-
lated from the difference between the two waves at two points and then
the water content calculated.

SM300

Soil moisture sensor

The soil moisture sensor SM300
has an integrated temperature
sensor and measures the volume-
tric soil moisture with an absolute
accuracy of £2.5 %.

Influence on the soil is low as the
result of the sensor geometry. The
probe also guarantees a very ac-
curate measurement even with
higher salinity and works in a very

Advantages

® Soil moisture and temperature
® High absolute accuracy

® High temperature and salinity
stability

® Simple connection to the data
logger (0-1 V)

temperature-stable manner.

Technical data

0..50% volumetric water content
(full accuracy up to £2.5, thereafter
reduced accuracy)

® Measurement range for
water content:

® Resolution [vol% water content]

for conductivity range [dS/m]: 0..6 6..12 12...50
Water content 0 ... 40% 1% 2 % with soil
specific
calibration
Water content 40 ... 70% 2% +3% possible
L]
® Conductivity range: 50 - 500 mSm!
[ )
Measurement range for 0. +40°C
temperature:
[ )
Measurement accuracy of +0.5°C

temperature:

Umwelt-Gerate-Technik GmbH
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Moisture Meter - HH2

The Moisture Meter is a versa-
tile device for Delta-T moisture
sensors (ThetaProbe, SM300 and
WET Sensor). The HH2 offers high
functionality in a compact hand-
held device which has been spe-
cially developed for field use. The
measured values are listed direct-
ly on the LCD and may be saved
for later use on the PC. The device
can be operated with one hand
for practical use in the field. For
every measured value the measu-
rement time and a unique samp-
le number, a measurement point
number and a sensor identifica-

tion number are stored.

The data is transmitted to the PC
using the supplied RS-232 cable.
The HH2 software for Windows
PCs offers a Wizard for data inport.
The data can also be read out di-
rectly in Excel or other spreads-
heet programs or in programs for
irrigation control. Alternatively,
the data can also be downloaded
as ASCII data.

Advantages

® Compact practical design
® Saves up to 1500 data

® Time, as well as corresponding
identification numbers are saved
for all data

Theta Probe ML3

The ML3 ThetaProbe has superse-
ded the ML2x model, which has
been discontinued. The new ML3
ThetaProbe has extra features,
improved performance and a new
look. The new white body reduces
radiative heating. The new Sensor
keeps up the 1% accuracy for soil
moisture measurement but now
also measures soil temperature.
A new cabling system makes it
simple to extend or replace cables
with a choice of 1Im, 5m, 10m and
25m extensions. The ML3'’s salinity
response has also been improved -
its output has been characterised
at EC values up to 2000 mSm,
The temperature range has also
been improved - allowing operati-
on at temperatures as low as -40
degrees C (non-flexing cables).
The ML3 ThetaProbe is robust, bu-
riable and maintenance free (en-
vironmentally protected to IP68).
It can be easily installed at depth
into augered holes using the op-
tional extension tubes. The ML3
can be logged by any Delta-T data
logger, including the new GP2.

It is compatible with any logger
that can provide 5 - 15V DC exci-
tation power and will accept the

www.ugt-online.de

0 - 1V output signal. For portab-
le applications the ML3 connects
to the HH2 Moisture Meter and
they can be ordered together as
the convenient ThetaKit. (NB: The
HH2 Meter does not provide tem-
perature readout or recording.)
Typical application areas include
irrigation, hydrology, civil enginee-
ring, soil water profiling, pollution
monitoring and forestry. Because
the ThetaProbe has a predictable
saline response (which actually
declines as salinity increases) it
can be used even in very saline
soils - up to 2000 mSm™.

The ThetaProbe is not limited to
the measurement of soil moisture
content - it is also used in non-soil
media.

® Soil specific calibration

® | ow power consumption

® Usable in soils up to 2000 mSm'?
® Adaptable cable system

Technical data

® Measurement range for water content:

® Measurement accuracy of water content:

® Measurement range temperature:

® Measurement accuracy temperature:

® Working range conductivity:

® Measurement volume:

0..0.5m¥m?3
+0.01 m*m?3
-20 ... 60°C

+0.5°Cat0..20°C
+0.75°Cat-20... 60 °C

Up to 2000 mSm’?

~60 x 30 mm diameter
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EnviroSCAN

Tubular probe

EnviroScan probes continuously
record the water content in the
soil profile. Depending on equip-
ment with soil moisture or Tri-
SCAN sensors, the salt and fertili-
ser content (quantity of dissolved
ions in the soil water) can be mea-
sured in addition to soil moistu-
re. The soil moisture is measured
using FDR (Frequency Domain
Reflectometry).

Usually, 16 sensors may be placed
on a probe in flexible depth (at
intervals of 10 cm). This system is
suitable both for measurements
near the surface (starting from
10 cm) and for depth measure-
ment (> 40 m).

The use of different interfaces
(e.g. RS232, RS485, SDI-12, Vol-
tage, Modbus) means that the
probes can be connected not only
to Sentek systems such as Sentek
PLUS and Sentek SOLO but also
to a large number of other data
loggers.

Technical data

® Measurement range for
water content:

® Measurement accuracy of
water content:

® Resolution:

® Working temperature range:

The data can be read out using
GPRS via the Internet or in situ
using the connection cable.

The sensors are located in the
installation tube. This therefore
avoids direct contact with the soil
and means that the probes are
easier to maintain if required.

If installed correctly, the soil
structure is not disturbed so that
the actual water movement in
the surrounding soil can be recor-
ded.

Advantages

® Flexible positioning of the
sensors

® Flexible options for a large
number of data transmission
possibilities

® Flexible time intervals for
measurement adjustable

® Simple maintenance without
removing the probe

0 ... 100% volumetric water
content

+0.003 %
0.008 %
-30...+85°C

EnviroScan probe equipped
with TriSCAN salinity and
soil water sensors

EnviroScan probe equipped
with soil moisture sensors

Umwelt-Gerate-Technik GmbH




Sentek Plus ,All-in-one”

The Sentek Plus system transmits
data from EnviroScan and EasyAG
tubular probes wirelessly using
mobile communications to an In-
ternet server. The data are retrie-
ved from the office and displayed
in the software IrriMAX.

The Sentek Plus ,All in one” Sys-
tems provides all the advantages
of the established Sentek Plus
system built into a compact head
that can be attached to Enviro-
Scan or EasyAG tubular probes.
This way all components neces-
sary for operation and data trans-
fer are integrated into the housing
- a Modem, a lithium battery with
a minimum lifetime of 12 month
under normal use and an anten-
na. Furthermore the system fea-
tures a bluetooth interface for
diagnosis and configuration.
There is no need for solar panels,
external Data loggers or modems
and hence there are no cables
that are prone to damages caused
by game animals or agricultural
machinery. Therefore the ,All in
one” system is especially suitable
for agricultural land still to be pro-
cessed.

Diviner 2000

The Diviner 2000 is a mobile por-
table device for the exact deter-
mination of soil moisture.

The systems consists of a mea-
surement probe and graphics
display. Probes with a measure-
ment depth of 0.7 m, 1 m and
1.6 m area available.

The measurement is very simp-
le and user friendly. The measu-
rement probe is inserted into a

www.ugt-online.de

® A complete, self-contained unit

® No cables

® No hindrance for field processing

Y

Standard (undisturbed)
installation

Slurry installation

tube or pulled out again in one
go, whereby the instrument mea-
sures and saves the depth-depen-
dent moisture values (at intervals
of 10 cm).

Up to 99 measurement points can
be monitored with the Diviner
2000 which is primarily reflected
in the costs per measurement
point.

SOIL SCIENCE
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TDR - TIME DOMAIN REFLECTOMETRY

Soil moisture measurements using the TDR principle are based on the fact
that the relative dielectric constant of water (g, = 81) is far greater than
the other elements of the soil (min particle: € = 2-5 and air g = 1) and the
moisture in the soil therefore decisively influences its dielectric constant.
The TDR probe firstly measures only the dielectric constant of the soil body
under consideration.

The soil moisture is then determined from this. The measurement of the
dielectric constant € is based on a speed and runtime measurement of an
electromagnetic wave in the soil body. Parallel rods of the same length are
introduced to the soil through which highly frequent electromagnetic pul-
ses are conducted. The dielectric constant is obtained from the term of the
pulse within the rods and the length of the wave guide.

Easy Test FOM/mts

FOM/mts is a portable battery-
driven and microprocessor-con-
trolled TDR meter designed for
the simultaneous in situ measu-
rement of the volumetric water
content, of the electrical con-
ductivity and of the temperature
in the soil. Using this instrument
both continuous and periodical
measurements can be made and

Technical data

® Measurement range for water
content:

phical coordinates of the measu-
rement points. Using a USB inter-
face, the measurement data can
be transferred to a PC.

therefore also the distribution of
the soil moisture, conductivity
and temperature in different soil
horizons recorded. The instru-
ment is equipped with a keypad
and a matrix graphics display for
menu navigation and measured

value display. As an option, the in-
strument can be equipped with a
GPS module to record the geogra-

0.0 .. 100.0 % volumetric
water content

® Measurement accuracy of water content: <+2 %

® Conductivity range:

® Measurement accuracy of
conductivity:

® Working temperature range:
® Weight:

® Measurement range for
soil temperature:

® Measurement accuracy of
soil temperature:

® Measurement volume:

0.000 ... 100.000 mS/cm

<10 %
-20 ... +50°C
0.35 kg with battery

-20.0 ... +50.0 °C
<10.5°C
85 ml

® High mobility
® Soil moisture, soil temperature

and conductivity in one measu-
rement

Umwelt-Gerate-Technik GmbH
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TRIME-PICO

TRIME-PICO64 - sensor with integrated TDR electronics

The intelligent TRIME rod probe
PICO64 offers ultra-modern elect-
ronics using the moisture measu-
rement method specially for field
use. The integration of probe and
TDR analysis electronics in one
sensor is unique. A temperature
sensor has been additionally inte-
grated. This probe guarantees an
exact measurement even at high
temperatures and conductivities.
The large measurement volume
of some 1250 ml guarantees good
representativity also for hetero-

geneous soils. The robust housing
and the Bluetooth gateway make
it a good choice for field use.

® Large measurement volume

® Good suitability for heterogene-
ous, stony soils

® Precise measurement also at high
temperatures / conductivities

TRIME-PICO32 - sensor with integrated TDR electronics

The intelligent TRIME rod pro-
be PICO32 is ideally suited for in
situ monitoring systems to record
the moisture in soils and in other
porous materials. The integration
of probe and TDR analysis elec-
tronics in one sensor is unique.
Compared to other measurement
methods, an exact measurement
even at high temperatures and
conductivities is guaranteed with
the TRIME-PICO32. An integra-
ted temperature sensor provides
additional valuable information.
With the small housing of 32 mm

in diameter, the TRIME-PICO32
can be installed without problem
in relatively homogeneous soils
and with its 11 cm rod length
provides best possible represen-
tativity. In view of its mechanical
toughness, the TRIME-PICO32
may be used in a mobile environ-
ment with the Bluetooth module
PICO-BT.

® Small and tough design, ideal for
mobile use

Thanks to a protective housing in accordance with IP68, both sensors are

suitable for long term use.

Technical data

TRIME-PICO64

® Measurement range for water content: 0 ... 100 % volumetric water content

® Measurement range for conductivity: 0 ... 6 mS/cm for probes P2/P3

® Resolution [vol% water content]

TRIME-PICO32

0 ... 100 % volumetric water content

0...6 mS/cm for probes P2/P3

ey ..6 6..12 12 ...50 0..6 6..12 12 ...50
Water content 0 ... 40% 1% 2% with soil +1% 2% with soil
specific specific
calibration calibration
Water content 40 ... 70% 2 % 3% possible 2% 3% possible
[ ) i o
Measurement range for soil tempe 40 . 470 °C 40 . 470 °C
rature:
® Measurement accuracy of soil tem- 102 °C +0.2 °C
perature:

-15 °C ... 50 °C (extended temperature
range on request)

-15 °C ... 50 °C (extended temperature

® Working temperature range: e e s

® Measuring volume: 1250 ml 250 ml

www.ugt-online.de
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Tubular probe

Using the Trime-T3 tubular pro-
be, it is possible to record mois-
ture profiles up to a depth of 3
m in combination with the probe
head Trime-T3/IPH54 with inte-
grated TDR electronics even up to
a depth of 50 m. Profile measure-
ments are possible in increments
of 18 cm (T3) or 11 cm (T3C), whe-
reby the measurement volume of
the T3C is smaller than that of the
T3. The Trime-T3 is therefore par-
ticularly suitable for heterogenous
soils whilst the T3C is designed for
homogenous and saline soils. The

Technical data

Trime - T3

® Measurement range
for water content:

® Measurement accura- 2% at0..40%
3% at40...60 %

cy water content:

® Measurement volume: 3.01

0 ... 60 % volumetric
water content

moisture measurement is made
in accordance with the TDR prin-
ciple. The measurements are con-
ducted in plastic tubes from parti-
cularly tough and impact-resistant
TECANAT plastic. The tubes are
inserted into the soil before the
measurement and remain there
during the measurement series.
Probes with Trime-T3/IPH54 can
be inserted without plastic tu-
bes directly into the borhole and
sealed completely with sealing
mass, thereby guaranteeing the
long term operation of the probe

Trime - T3C

0 ... 70 % volumetric
water content

2% at0..40 %
3% at40..70 %

3.01

for years even under harsh ambi-
ent conditions. The data may be
read out directly by the Trime-HD
or a data logger.

Advantages

® Recording of moisture profiles

® Maintenance without influencing
the measurement point

Umwelt-Gerate-Technik GmbH
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UMP-1

118000 UMP-1 standard version

UMP-1 BT / BTim

118100 UMP-1 BT wireless version
118300 UMP-1 BTim wireless version handle including
UMP-1 BT Plus
118400 UMP-1 BT Plus advanced version
SMT-100
118600 Sensor for measuring the volumetric water content
SM300 ORDERING DETAILS

Soil moisture sensor

113500 SM300
FDR soil moisture measurement system + temperature

Moisture Meter-HH2

113510 Moisture Meter-HH2
Handheld device to read out data for Theta Probe ML3,
SM300 and WET-2

Theta Probe ML3

115000 Theta Probe ML3
FDR soil moisture measurement system with plug
115001 Theta Probe ML3

FDR soil moisture measurement system without plug

EnviroSCAN

Tubular probe

112060 EnviroSCAN Rohrsonde
Profilfeuchtemessung wahlweis mit Salz- / Diingergehalt

Sentek Plus ,,All-in-one*

112068 Sentek Plus , All-in-one“ System

www.ugt-online.de
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ORDERING DETAILS

Diviner 2000

112070

Diviner 2000

Easy-Test FOM/mts

112200 Easy Test FOM
TDR soil moisture measurement system alternatively with
temperature and / or conductivity / salinity
112202 Easy Test FOM with GPS
TRIME-PICO
TRIME-PICO64
111810 Trime Pico 64
TDR soil moisture measurement system
TRIME-PICO32
111820 Trime Pico 32
TDR soil moisture measurement system
Trime-T3

Tubular probe

111201

Trime-T3 tubular probe
TDR profile moisture measurement

Umwelt-Gerate-Technik GmbH




Description

Insertion tool

Replacement antennas

App for Android smartphones

Charger

(Optional) Outdoor-capable Android
smartphone

(Optional) Universal grip

www.ugt-online.de

Usable for

® P|CO64 / PICO32
® UMP-1 / UMP-1 BT /
UMP-1 BT Plus

® P|CO64 / PICO32
® UMP-1/UMP-1 BT/
UMP-1 BT Plus

® UMP-1 BT / UMP-1 BT Plus

® UMP-1/ UMP-1 BT /
UMP-1 BT Plus

® UMP-1 BT / UMP-1 BT Plus

® UMP-1 BT / UMP-1 BT Plus

SOIL SCIENCE

ORDERING DETAILS
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Ul -Oaris- Techa Gukil
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SUCTION PROBE TECHNOLOGY

The constituents and composition of soil water and soil air provide impor-
tant information for the analysis of substance transportation and subs-
tance spread in soils and permit insights into internal processes through to
“... soil life (=Edaphone)...”.

Suction probes offer the possibility to obtain samples of the soil water or of
the soil air for subsequent analysis.

The suction probe itself is installed in the soil. The vacuum created by a
vacuum pump draws the water or the air into sampling vessels.

Table of Contents
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Suction probes with ceramic cup

With this suction probe the perco-
late is drawn from the soil to a ce-
ramic cup (P80; 20 x 50 mm). The
acrylic glass standpipe (@ 20 mm)
simultaneously serves as a collec-
tion compartment. No additional
sampling vessels are therefore ne-
cessary but may be connected as
required. The storage of the sam-
ple in the standpipe means that it
is extensively kept at soil tempe-
rature. Transport and vacuum line
are kept separately and can be in-
dividually sealed by drain taps at
the hose connections. The struc-
ture of this suction probe permits
a completely autonomous opera-
tion and prevents the percolate
being drawn back into the soil in
dry phases. Both the tubes them-
selves and the tube connections
are made of inert PE to prevent
falsification of the samples.

The suction probes with ceramic
cup are also offered as an under-
ground version. Instead of the
standpipe, this design has a tube
to the soil surface which is con-
nected to a separate sampling
vessel.

For the taking of larger samples
the ceramic cup with integrated
100 ml collection vessel is recom-
mended.

This suction probe can also be
equipped with a glass cup instead
of a ceramic cup for the detec-
tion of organic substances such as
pesticides or DOC without absorp-
tion losses.

® Can be operated autonomously
® Percolate cannot flow back

® Sample is stored at soil tempera-
ture

Technical data

0.89 bars

® Bubble point:

® Collection volume:

® Dimensions of the sampling
body:

® Working temperature range:

Depending on standpipe length /
sampling vessel

Suction cup with

Ceramic cup 100 ml collection
vessel
@: 20 mm @: 60 mm

Length: 50 mm

Length: 100 mm

Frost proof in installed state

In installed state, the suction probes are frost proof and can therefore remain

in the soil throughout the year.

Umwelt-Gerate-Technik GmbH
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Suction probes with plastic sintered cup

The suction probes with cups
made of hydrophile, sintered PE
(ultra high molecular) and nylon
diaphragm (pore size 45 um) have
been specially developed for the
detection of heavy metals in the
soil water. These are absorbed at
the ceramic surfaces leading to
a falsification of the heavy metal
concentration in the sample. PE
and nylon do not absorb heavy
metals so that the heavy metal
concentration in the soil is trans-
ferred into the sampling vessel
cleanly. The higher permeability
of the plastic sinter compared to
the ceramics also permits larger
sample quantities to be taken in a
shorter period.

The suction cups are covered with
wide mesh PE net in order to pro-
tect the nylon diaphragm from da-
mage and for optimum connection
with the pore system of the soil
matrix. The acrylic glass standpipe
(@ 25 mm) serves as collector. This
means that the suction probe can
be used completely autonomous-
ly and the soil solution is stored at
the natural ambient conditions.

A separate sampling vessel can
be connected without problem.
By separating the feed and vacu-
um line, the percolate cannot be
drawn back by the soil moisture
tension. The suction cups are also
available without standpipe for
underground installation.

www.ugt-online.de

The PE tube is then laid under-
ground from the suction cup to
the site of sampling so as to gua-
rantee the storage of the sample
at ambient conditions which are
as natural as possible.

® Bubble point:

® Collection volume:

® Dimensions of the sampling body:

® Working temperature range:

Technical data

® Heavy metal concentration not
influenced

® Can be operated autonomously
® Percolate cannot flow back

® Sample stored at soil tempera-
ture

1 bars

Depending on standpipe length /
sampling vessel

Suction cup
@: 23 mm
Length: 50 mm

Frost proof in installed state
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Suction plate nylon diaphragm

Suction plates offer the advantage
over suction cups of obtaining the
soil solution over a larger area.
The area from which the perco-
late is obtained is defined exactly
and the sample does not originate
from only a single point measu-
rement. The plates are installed
laterally from an excavation point
and therefore draw the soil soluti-
on from the undisturbed soil area
above.

The surface of the suction plate
consists of a nylon film with a pore
size of 0.45 um. This is supported
by a layer of hydrophile PE sinter
beneath. The housing of the suc-
tion plate is made by standard of
inert PE but can also be supplied
in stainless steel.

For lysimeters, lysimeter bases can, on request, be equipped with up to 7

suction plates depending on size.

Technical data

® Bubble point:
® Collection volume:

® Dimensions of the sampling body:

e Working temperature range:

Hand diaphragm pump with manometer

> 1 bar
Depending on sampling vessel

@: 250 mm
Effective area: 490 cm?

Frost proof

® Drawing of the soil solution over
a larger area

® Soil solution from undisturbed
soil

Easy to transport, one hand ope-
ration and independent of any
power supply, the hand pump is
ideal for use in the field and at
the same time offers a favourab-
ly priced alternative to electronic
pumps.

For applications under tough con-
ditions we offer a robust hand
pump made of aluminium which
can be used both to create a vacu-
um and overpressure.

The lighter version made of PVC
only works in the vacuum ran-
ge but offers a distinctly greater

Technical data

® Material:
o |jft:
® Vacuum:

® Pressure:

lift and therefore saves work and
time.

The respective pressure is shown
on the integrated manometer.
The connections are designed for
tubes with an inner diameter of 6
mm. It is maintenance free, self-
lubricating and essentially corrosi-
on resistant.

Advantages

® Maintenance free
® Independent of mains supply
® Favourably priced

PVC Aluminium
32 ml 16 ml
850 mbars 850 mbars
2 bars 2 bars

PVvC '

Aluminium

Umwelt-Gerate-Technik GmbH
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Mobile vacuum & feed pump MVF-120

With the lightweight and vyet
tough plastic housing with carry
handle on the top side this pump
unit has been specially designed
for mobile deployment in the
field. The housing is dust and jet
water tight (class of protection
IP65).

The pump head of the diaphragm
pump is made of Hostalen and the
diaphragm of Neoprene. A vacu-
um regulator permits the stepless

Technical data

® Suction power:

® Vacuum:

® Regulator:

® \/oltage supply:

® QOperation duration:
® Charging socket:

® Degree of protection:

® Own weight:

regulation of the pump.

As required the pump can be used
for suction or pressing purposes
depending on choice of appropri-
ate hose connection.

The power supply for an autono-
mous operation in the field is pro-
vided by a position-independent
storage battery with deep dischar-
ge protection. The charged status
is shown on 3 LEDs.

9.0 I/min

850 mbars

-0.1...-0.9 bars

12 V DC/ 6.5 Ah storage battery
approx 8 h (normal operation)
13.8 V DC, 600 mA

IP65

5.0 kg

® Easy to transport
® Tough
® Independent of mains supply

A constant pressure test volume
pressure can be guaranteed by
the automatic readjustment fa-
cility of the automatic vacuum
pump AVP-100. The diaphragm
pump with Neoprene diaphragm
and pump head made of Hos-
talen is activated as soon as the
freely selectable set point value is
not reached. On reaching the set
point value, the pump switches

Technical data

® Suction power:
® Vacuum:

® \/oltage supply:
® Vacuum display:

® Degree of protection:

www.ugt-online.de

off again. It is installed in a dust
and jet water tight ABS plastic
housing (class of protection IP65).
The pump can therefore be used
indoors and outdoors and is very
well protected from environmen-
tal influences.

0.4 I/min
650 mbars
12 v DC
LCD 9 mm
IP65

® Fully automatic
® |ong term stability
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Vacuum unit 19“

The 19” vacuum unit enables li-
quids to be extracted through the
generation of a time controlled
vacuum and for this liquid to be
collected in a collection flask.

A drain tap is positioned on the
collection flask for the samples to
be drawn off.

The 19” unit has up to 5 indepen-
dently programmable and cont-
rollable vacuum circuits.

As required the number of control
circuits can be randomly exten-
ded by additional housing units.
Every control circuit has its own

Technical data

time control, its own analog ma-
nometer for vacuum display, a
controller for the manual adjust-
ment of the vacuum and its own
collection flask. A time interval
can be entered on the control unit
during which the corresponding
collection flask is evacuated to the
selected pressure value. Depen-
ding on the application, the time
control can be realised via a week
timer, an annual timer or a count-
down timer.

The pump with PTFE diaphragm
permits an unfalsified transporta-

® Suction power:
® Vacuum:

® \/oltage supply:
® \acuum display:

® Degree of protection:

1.8 |/min

750 mbars

90-264 VAC / 50-60Hz
Analog manometer

IP 30

Time controlled suction probe systems SSA-101 / SSA-102

These pump systems with integ-
rated timer automatically regu-
late the pressures in the suction
probes in accordance with the
preset time cycles. In agreement
with the planned application, the
suction probe system may be sup-
plied with a week timer for free
programming of seven day cycles,
or with an annual timer for annual
control cycles.

Thanks to the dust and jet water
tight housing as well as the pow-

Technical data

er supply via a position indepen-
dent storage battery, these pump
systems are also ideally suited
for outdoor use. They may be at-
tached to a wall or mast.

The diaphragm pump with Neo-
prene diaphragm and pump head
of Hostalin is durable and mainte-
nance free.

Advantages

® Automatic, time controlled trig-
gering of the suction probes

® Suction power:

® Vacuum:

® \/oltage supply:

® QOperation duration:
® Degree of protection:
® Reserve power timer:

® Accuracy of the timer:

0.4 1/min

600 mbars

12 V DC/ 10 Ah Storage battery
atleast 14 d

IP65

9h

1s/d

tion of the liquid to be extracted.
The media is not contaminated
thanks to oil free operation. The
metal housing is tough and im-
pact resistant but is not suitable
for permanent outdoor use.

Advantages

® Automatic, time controlled
sampling

® Up to five separate control
circuits

Umwelt-Gerate-Technik GmbH




Time controlled suction probe system SSA-121

SOIL SCIENCE

This suction probe system is suita-
ble for conveying air and gases as
well as for pumping liquids over
vacuum and is specially designed
for long-term constant pressure
conditions.

Unlike other suction probe sys-
tems or pumps, the SSA-121 has a
pressure reservoir with a volume
of 10 | or 20 |, depending on the
model. This ensures long-term
stable pressure conditions in the
system regardless of the ambient
conditions and minimizes pressu-
re surges during pumping.

For the safe and practical use
under field conditions, the housing
is dust-and jet water-proof (IP 65)
and the device is equipped with
a 12 V DC power supply to be in-
dependent from mains current.
The stable pedestal ensures a safe
stand even during operation.

® |ong-term stable pressure
conditions

® Minimization of pressure surges

The diaphragm gas pump with
Hostalen pump head and elastic
membrane is characterized by
a high pneumatic performance,
high gas tightness and low flow
losses. Due to the closed mem-
brane surface and the special
sealing system as well as the new
valve system it has a long life time
(about 20,000 Operating hours)
and is almost maintenance free. If
necessary, diaphragms and valve
plates can easily replaced without
special tools.

Due to oil-free operation unalte-
red transport without contamina-
tion of the media is possible.

Of the three hose connections
with separate cut-off cocks two
are available for suction and one
is available for pressure. The desi-
red pressure can be set via the va-
cuum control.

The integrated weekly time switch
enables the automated control in
weekly cycles.

Technical data

® Suction power: 9 |/min
® \acuum: 900 mbars
® Electronicc vacuum control: -0.1...-0.9 bar

® Power supply: 12V DC exchangeable rechargeable battery
® Degree of protection: IP 54

10| / max. 10 bar
20 | / max. 10 bar

® Pressure reservoir:

www.ugt-online.de
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Tension controlled suction probe systems

The control of suction probes in
accordance with the tension in
the surrounding soil permits soil
solution to be drawn from various
soil moisture areas with adjusted
pressure. The respective vacuum
results from the prevailing tensi-
on amplified by a freely selectab-
le amplification factor and / or a
freely selectable offset. Up to four
stages can be controlled separa-

Technical data

® Suction power:
® Vacuum:

® \/oltage supply:

® Degree of protection:

Flask store for suction probe systems

tely from each other on a micro-
computer basis. Every stage con-
tains its own vacuum circuit with
its own pump. Both the pressure
control and the data storage is
realised by the integrated logger.
The standard device with a tensio-
meter per stage as set point gene-
rator can be extended by additio-
nal logger modules to up to 15 set
point generators. For operation

0.4 |/min per level
600 mbars

12V DC replaceable storage bat-
tery, solar power or storage bat-
tery supported mains supply

IP 65

independent of the mains supply,
the power supply can be provided
via solar panels or replaceable
storage batteries.

® Sampling pressure adjusted
to the existing soil moisture
tension

The flask store for suction probe systems permits simple handling and safe storage of several sampling vessels also
below ground. The soil solution is filled separately for every suction cup or suction cup level in a Duran glass flask.

Store with water stop valve

This favourably priced version of

the flask store ensures a cons-
tant sample quantity in the flasks
and protects the vacuum system
from flooding. The flasks may be
switched alternatively using a tap
bank. The plastic container can be
installed below ground and take
up to 6 collecting flasks each with
a volume of 500 ml.

Store with electronic valve control

Using this store, the soil soluti-
on can be filled into the flasks in
a time and quantity controlled
manner. Tipping counter, valves
and up to 8 Duran glass collecting
flasks each with a content of 1000
ml are located in robust alumini-
um frame boxes. They are insula-
ted such that the samples may be
stored at temperature conditions
which are as natural as possible.

® Favourably priced

® Compact storage of sampling
vessels at the measurement
point

® Protection of sampling vessels
and of the suction probe system

® Time and volume controlled
sampling

® Tough, insulated aluminium box

® Large collection volume

Umwelt-Gerate-Technik GmbH




Suction probe with ceramic cup

121100

121200

121300

121400

121420

Standpipe length up to 50 cm

Standpipe length up to 100 cm
Standpipe length up to 150 cm
Standpipe length up to 200 cm

Standpipe length up to 300 cm

for underground installation

122100

122200

122300

125400

Tube lengths up to 100 cm
Standpipe length up to 200 cm

Standpipe length up to 300 cm

Ceramic suction cup with integrated 100 ml collection vessel

Suction probe with plastic sintered cup

123100

123200

123300

Standpipe length up to 100 cm
Standpipe length up to 200 cm

Standpipe length up to 300 cm

for underground installation

124100

124200

124300

Tube length up to 100 cm
Standpipe length up to 200 cm

Standpipe length up to 300 cm

Suction plate nylon diaphragm

120000

120010

Suction plate nylon diaphragm V2A

Suction plate nylon diaphragm PP

Manual diaphram pump with manometer

241002

241009

PVC 32 ml lift

Aluminium 16 ml lift

www.ugt-online.de
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Mobile vacuum and conveyer pump MVF-120

124000 Mobile vacuum and feed pump MVF-120

Automatic vacuum pump unit

125000 AVP-100 0 - 650 mbars

Vacuum unit 19“

126120 Vacuum unit 19

Time controlled suction probe system

126004 with weekly timer SSA-101
ORDERING DETAILS 126002 with weekly timer SSA-121
126100 with annual timer SSA-102

Tension controlled suction probe system

126200 on microcomputer base one phase; SSA-201
126300 on microcomputer base two phases; SSA-202
126400 on microcomputer base three phases; SSA-203
126500 on microcomputer base four phases ; SSA-204

Flask store for suction probe system

127100 with water stop valve

127200 with electronic valve control

Umwelt-Gerate-Technik GmbH
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Description Usable for

Insertion tool ® Suction probes with ceramic
Gentle and simple installation of the cup
suction probes, optimum connection to
pore system of the soil

Installation assistance ® Suction probes with ceramic
Selective placement of the suction pro- cup for underground installa-
bes for underground installation for op- tion
timum connection to the pore system of
the soil

ORDERING DETAILS

www.ugt-online.de
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SOIL SCIENCE

SOIL RESPIRATION

The exchange of soil air between the soil, vegetation, and the atmosphere
is an important subject in many ecological research questions. With res-

pect to climate forecasts, greenhouse gases are important parameters for
models and assessments.

The gas exchange between the soil and the atmosphere results from nu-
merous complex and non-linear relationships, such as physiological, bio-
chemical, chemical, ecological and meteorological conditions.

Itis possible to sample soil-borne gases by means of accumulation in closed
hoods, flows through open hoods or the use of special soil gas lances.

The analysis of soil gases is carried out using gas analyzers.

Inhalt
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Soil air sampler

The soil air sampler offers a sim-
ple to use and favourably priced
option to obtain soil air samples.
The sampler tube made of V2A
stainless steel may be easily inser-
ted into the soil due to the diago-
nal tip.

A stainless steel filter prevents the
tube becoming blocked. The tube
connection with tap at the upper
end of the sampler is made of in-
ert PE and facilitates simple sam-

pling.

® Favourably priced
® Fast and simple measurements

® Material:

® Available lengths:

® Mesh width of the stainless
steel filter:

Technical data

V2A stainless steel and PE

Standard: up to 3 m
special lengths on request

0.2 mm

Substrate sampler

The substrate sampler has been
developed for in-depth field mea-
surement of air permeability and
pore gas composition in the loo-
se substrate in particular in loose
piles. With the assistance of this
measurement instrument, state-
ments on the air- filled pore vo-
lume and its content of oxygen,
carbon dioxide and methane may
be made at increments of 0.1 m
in a depth of 4 m. As a result of
the combined measurement of air
permeability and soil gas compo-
sition, up to 5 minutes per indivi-
dual measurement is saved com-
pared to sole gas measurement.

The sampler consists of four con-
nectable 1 m pipe pieces so as to
obtain a sampler length which is
always adapted to the local condi-
tions.

The sampler may be inserted ma-
nually and also by hammer. The
air contact surface to the substra-
te is around 200 cm? and is sealed
by a cone over the measurement
area against the permeation of
outside air.

The vacuum to obtain the pore
gas is generated by vessels filled
with water whose average height
difference is set to 0.3 m. The va-
cuum generating unit is secured
on a 4-foot stand which can be
equipped optionally with ground
pins to increase stability on a loo-
se base. The gas composition is
determined directly in situ using a
connected digital gas meter.

The entire measurement instrument can be dismantled and is optional
packed read for transport in a tough aluminium case with the dimensions

1100 x 507 x 260 mm.

Advantages

® Time saving of up to 5 minutes
per measurement compared to
traditional individual measure-
ments

® Sampling from defined air com-
partment due to self sealing of
the sampler tip

® Optional practical and safe trans-
portation in aluminium case

Umwelt-Gerate-Technik GmbH
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SOM - soil oxygen meter

The soil oxygen meter (SOM) is
used to measure root respiration
and detects the oxygen content of
the soilin %. An auger drill is used
to prepare a hole in the soil into
which the sensor is placed.

Technical data

The oxygen meters are generally
placed at vertical internals of 20
to 50 cm to establish a vertical
profile of the oxygen content of
the soil.

® Measurement principle: Galvanic battery + porous membrane sheet

® Dimensions:

Diameter 35 mm, length 65 mm

(cable connector length 50 mm)

® Qutput signal:
® Weight:
® Cable length: 3m

45 ... 65 mV at 20.9 % 02

220 grammes (incl. 3 m cable)

® Temperature influence: At relative humidity 100 % and 02 20.9 %

Advantages

® Simple set-up

® Automatic temperature compen-
sation

® No influence of rain/water
® Simple calibration by user

® No zero point calibration requi-
red

Sensor output: 20.8 % at 5 °C, 19.4 % at 40 °C
At relative humidity 0 % and 02 20.9 %
Sensor output not influenced by temperature

® Temperature range: 0...40 °Cin operation

Picarro G2201-i CRDS Analyzer

6°C for methane (CH,) and car-
bon dioxide (CO,)

Isotope analyzer for determining
sources of carbon dioxide. Soils
as sources and sinks in the carbon
dioxide and methane cycle repre-
sent an important variable when
examining the global climate ba-
lance. The various components of
the soil/atmosphere system con-
tribute to the situation in a com-
plex manner. Isotope studies are
an indispensable tool for an accu-
rate knowledge of the conversion
processes.

The examination is made consi-
derably simpler by the G2201-i.
It is ready to use in minutes, and
is small and robust for simple use
in the field. The device can be
operated for months without in-
teraction on the part of the user.

www.ugt-online.de

The concentrations of CO,, H,0
and CH, are recorded accurate-
ly, thereby compensating for the
mutual interactions of the various
species. There is consequently no
need for gas drying.

Various systems are available for
collecting samples, enabling di-
verse measurements:

¢ Dissolved inorganic carbon (DIC)
¢ Dissolved organic carbon (DOC)
¢ Carbonates

¢ Solids

¢ Small volumes of gas

¢ Highly concentrated gas samp-
les

* Closed chambers

Further analysis systems availab-
le on request:

* G2131 (§"Cin €O, 12CO, + °CO,)

* G2132 (8*Cin CH, 12CH, + *CH,)

* G2201-i (§“Cin CO, and CH,
12C0, +3CO, + 12CH, + 2*CH)

* G5101-i (§"°N in N,0 “N“NO +
14N15NO + 15N14NO)
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Gas measurement hoods

For measuring gas flows in the
field

Gas flows can be recorded in va-
rious ways. Gas measurement
hoods which either create a con-
trolled gradient (open systems)
or which interrupt the exchange
for a set time (dynamic, closed
systems) or prevent it completely
(fixed, closed systems) have be-
come established as the reference
method.

Open systems permit the ex-
change across the top edge and
provide a measurement path be-
neath it that can be used to deter-
mine flow rates according to the
gradient. The top opening ensu-
res that the plants are affected
as little as possible, and that the

Picarro G2508 CRDS Analyzer

temperature and gas compositi-
on do not differ significantly from
that of the environment.

Closed systems can either deter-
mine the accumulation or decrea-
se of gas fractions as a fixed instal-
lation for a specific period of time,
or by means of mobile installation
can conduct temporary measure-
ments to precisely determine va-
riable flows over time.

UGT offers a wide range of custo-
mised solutions, adapted to the
vegetation and the subject of the
examination. Contact us about
your specific project. Accurate and
customised solutions are availab-
le, especially in combination with
the Picarro Gas Analyzers (as open
path or closed path application).

® Flexible and perfectly adapted
solution for every project

® Measurement under field condi-
tions

® Open systems: Little influence on
vegetation, mobile

® Closed systems: clearly defined
measurement, high degree of
accuracy

® Can be combined with existing
measuring equipment

For the precise measurement of
the concentration of nitrous oxi-
de (N,O), methane (CH,), car-
bon dioxide (CO,), ammoniac
(NH,) and water (H,0).

Measurement of all gases using
cavity ring-down spectroscopy,
which permits excellent quantifi-
cation of the rates of increase.

Robust platform tested in the field
measures flows in situ, no trans-
portation to the lab is necessary
(which simplifies the design of the
experiment and eliminates additi-
onal sources of error).

Measurement accuracy with mea-
surement period of 5 minutes:
N,O: <5 ppb

CH,: <5 ppb

CO,: < 200 ppb

NH_: <1 ppb

H,0: <100 ppm

® Measurement at remote sites
with minimum maintenance and
calibration

® |deal for atmospheric measure-
ments on all scales, from global
networks to regional and local
flows up to in-flight measure-
ments

Analyzer and suitcase stacked 6

Further analysis systems available
on request:

* G2301 (CO, + CH, + H,0)

® G2401 (CO, + CH, + CO + H,0)

* G2401-m (CO, + CH, +CO +
H,O in-flight)

* G2508 (N0 +CO, + CH, + NH, +
H,O)

Umwelt-Gerate-Technik GmbH
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Soil air sampler

128000 Standpipe length upto 1 m
128100 Standpipe length up to 2 m
128200 Standpipe length up to 3 m

Substrate sampler

128800 Substrate sampler

SOM soil oxygen meter

115008 Soil oxygen meter

Picarro G2201-/ CRDS Analyzer

129000 6"C for methane (CH,) and carbondioxide (CO,)

Gasmeasurement hoods

128900 Gasmeasurement hoods (customized)

Picarro G2508 CRDS Analyzer

For the precise measurement of the concentration of nitrous
163000 oxide (N,0), methane (CH,), carbon dioxide (CO,), ammoni-
ac (NH,) and water (H,0)

www.ugt-online.de
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PENETROMETER

The penetrometer measurement is a simple and yet very sensitive method
of determining the penetration resistance in the soil. This value is of great
importance both for agriculture and for the assessment of building ground.

The soil compaction, for example in the driving tracks of agricultural equip-
ment, but also the success of processing technologies can be assessed. For
construction projects the penetration resistance is a sign of stability and
the load bearing capacity of the soil.

Type of soil, density, soil moisture, humus content and coarse soil content
are factors influencing the penetration resistance. In view of this bandwidth

of influencing parameters and the simple handling, penetrometers are very
well suited to make statements about the homogeneity of soil areas.

Table of Contents
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Mobile field penetrometer

This electronic penetrometer was
specially developed on behalf of
the Humboldt University in Berlin
to determine penetration resis-
tance with high spatial resolution
for large test areas in a short time
and with minimum physical effort.
The penetrometer structure, in
terms of the electronic penet-
rometer with rods and pressure
sensor, is mounted on a sampling
vehicle. The conducting of the pe-
netrometer measurement is au-
tomatically controlled by a track
system. To prevent springing mo-
vements by the shock absorbers,
the vehicle is lifted out with hyd-
raulics and two supports for the
duration of the measurement.
The corresponding software runs
on a connected laptop; in additi-
on to controlling the test, it is also
used to record data, for data pro-
cessing and to display graphics.
The visualisation can be used on
site as basis for further measure-
ments.

Installation on a sampling vehicle
makes it possible to change loca-
tions quickly. The penetrometer
is activated at the desired measu-
rement station by the controller
and automatically inserted in the
ground.

The resistance created is registe-
red by a pressure sensor and sa-
ved on the connected laptop. The
automated penetration using the
track system ensures the same
penetration conditions at all
times. The penetration resistance
is dependent on the penetrati-
on speed. This remains constant
throughout the entire test run
when using the mobile field pe-
netrometer. The crucial penetrati-
on angle of 90° for measurement
is also always maintained con-
sistently by this system. Compa-
red to manual measurement, this
produces greater accuracy and
improved repeatability of measu-
rements.

What is more, the physical force
and size of the person conducting
the test are no longer decisive for
the quality of data obtained or the
measuring conditions required.
The stability of the penetro-
meter rod alone limits the appli-
cation range of the penetrometer.
Dry and hard soils where physical
force alone is insufficient to insert
the penetrometer in the soil can
thus also be sampled. To protect
the measuring device from dama-
ge, e.g. from stones or hard layers
of soil, a maximum pressure can
be set as stop criterion during

The mobile field penetrometer can be used in the agricultural and civil

engineering area:

® General soil examinations

® Examination into the suitability of the soil for agricultural and civil enginee-

ring purposes

® Recognition of compacted (possibly impermeable) layers of soil/horizons

® Examination of artificial compaction

sampling. The probe rods and pro-
be cones can be replaced easily if
measurement conditions change
or the control template indicates
excessive cone wear for the cone
test.

Advantages

® High repeatability

® High mobility

® Minimised expenditure of time
and physical strength

Umwelt-Gerate-Technik GmbH
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Manual penetrometer

The penetrometer basically con-
sists of a measuring instrument, a
probe rod and a probe cone. The
instrument is pressed at a right
angle into the soil by exercising
pressure on both handles. Uneven
pressing does not produce repre-
sentative measured values which
are exaggerated for specific soils.
The resistance measured by the
probe cone can be read off on
the black pointer of the mano-
meter. The maximum resistance
recorded during the measure-
ment is shown by the red pointer.

The penetration resistance of the
soil (kPa/cm?) can be determined
by dividing the displayed value
by the surface area of the probe
cone. The value to be expected
for the penetration resistance de-
termines the surface of the probe
cone to be used. For higher valu-
es, a smaller cone is used.

General principle: the larger the
probe cone, the more precisely
the penetration resistance may be
determined.

In view of its depth of use, the instrument may be used for the following tasks:

® general soil investigation
® simple foundation appraisal

® examination of the artificial compaction of the soil

® examination of the growth conditions for plants to be expected

® determination of compacted horizons

Technical data

® Measurement depth (depending on set):

® Measurement range:

® Accuracy:

www.ugt-online.de

Up to 100 cm
Up to 300 cm

10000 kN/m?

+8%

Penetrometers are used to deter-
mine the penetration resistance
(load bearing capacity) of the soil.
The Eijkelkamp penetrometer can
be supplied in two different sets:

e Set for a depth of up to one
metre

e Set for a depth of 3 metres
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Penetrologger

The penetration resistance shows
the load bearing capacity of the
soil and is a measurement of how
easily roots may penetrate it. This
is particularly important in agri-
culture and for rural and urban
civil engineering projects. The pe-
netration resistance is a mechani-
cal parameter which depends on
changing parameters such as the
degree of moisture, the density
and the strength of connection
between mineral particles.

The penetration resistance is
measured in many measurement

steps using an electronic penetro-
meter in combination with a data
logger, whereby the data will be
stored directly and analysed in the
data logger.

For this purpose the Eijkelkamp
Penetrologger has been develo-
ped:

An electronic penetrometer with
integrated data logger to store
and process a large number of
measurement data (1500 measu-
rements).

Penetrologger, standard set for measurement in a depth of up to 80 cm

The Penetrologger is a flexible instrument for measurements of the penet-

ration resistance in the field.

The Penetrologger can be used in the area of agriculture and civil engineering:

® general soil examinations

® foundation appraisal

® examination into whether the soil is suitable for agricultural purposes

® examination of the growth conditions for plants

® recognition of compacted (possibly impermeable) soil layers / horizons

® examination of core growth conditions, for example, of trees in the city or

in parks

® examination of artificial compaction

Technical Data

® Measurement depth:
® Measurement range:
® Resolution:

® Measurement interval:

up to 80 cm
0..10 MPa
0.1 kPa

lcm

Umwelt-Gerate-Technik GmbH
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Mobile field penetrometer

131000 Mobile field penetrometer

Manual penetrometer

130001 Up to a depth of 1 m
130002 Up to a depth of 3 m

Penetrologger

130000 Penetrologger Eijkelkamp with GPS

Description Usable for

Probe cone 1 cm? surface,
cone end 60 Gr.

Probe cone 2 cm? surface,
cone end 60 Gr.

Probe cone 3 1/3 cm? surface,
cone end 60 Gr.

Probe cone 5 cm? surface,
cone end 60 Gr.

Probe cone 1 cm? surface,
cone end 30 Gr.

Probe cone 2 cm? surface,
cone end 30 Gr.

Probe cone 3 1/3 cm? surface,
cone end 30 Gr.

Probe cone 5 cm? surface,
cone end 30 Gr.

Probe cone 7,5 cm? surface,
cone end 30 Gr.

Probe cone 10 cm? surface,
cone end 30 Gr.

Probe rod @ 8 mm
(for cone 1 cm?)

Probe rod @ 10 mm
(for cone 2 cm?)

Probe rod @ 15 mm
(for cone 3 1/3 cm? up to 10 cm?)

Control template for probe cones

www.ugt-online.de

® Manual penetrometer
® Penetrologger
® Mobile field penetrometer

® Manual penetrometer
® Penetrologger
® Mobile field penetrometer

® Manual penetrometer
® Penetrologger
® Mobile field penetrometer

® Manual penetrometer
® Penetrologger
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer

® Manual penetrometer
® Mobile field penetrometer
® Penetrologger

ORDERING DETAILS
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SOIL SCIENCE

MEASUREMENT INSTRUMENTS FOR
HYDRAULIC AND PNEUMATIC CONDUCTIVITY

The saturated hydraulic conductivity kf specifies the water volume which

flows through a specific area with a specific gradient per time unit. The
pneumatic conductivity is the equivalent value for gases. Both are physical
parameters of the soil which provide information in particular on struc-
ture, pore continuity and tortuosity of a soil. In addition to the potential
gradient, the kf value is the decisive parameter in the determination of
flow density in saturated porous media (DARCY Law). Usually, the saturated
hydraulic conductivity is not determined directly but rather values from
which the saturated conductivity may be calculated, such as the infiltration
speed or the water content in known soil moisture tension gradients.

Table of Contents
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Hood infiltrometer / IL-2700

The hood infiltrometer is used to
measure the hydraulic conducti-
vity of soils in virtually saturated
areas as field tests. The infiltra-
tion is made from a sealed hood
placed on the soil and filled with
water. The circular soil surface
covered by water beneath the
hood forms the source area for
the infiltration flux. No additional
contact layer and no preparation
of the soil surface is necessary on
the measurement area. This not
only saves working time but also
makes it possible to measure the
infiltration and conductivity under
completely natural conditions in a
destruction-free manner.

The pressure beneath the hood is
controlled using a Marriott’s wa-
ter supply. The effective increase
in pressure on the soil surface can
be freely selected between zero
and a vacuum up to the bubble
point of the soil. This pressure le-
vel is shown exactly on a U-tube
manometer.

The hydraulic conductivity is cal-
culated from the stationary flux
rates determined in the test run
according to WOODING (1968).
With the IL-2700 the measu-
rement data for the flux rate is
electronically recorded with a
pressure sensor combined with
a handheld instrument [L-2700.
With the corresponding software
they are transferred to the PC and
analysed.

The hood infiltrometer is also
available without electronic data
recording as a favourably priced
alternative which is tough enough
to withstand adverse measure-
ment conditions.

In order to guarantee an optimum
adjustment of the experiment to
the prevailing infiltration condi-
tions, two hoods are available
with a ratio to infiltration areas
of around 1:2. The tension cham-
ber, which is an available option,
creates a tension infiltrometer
together with the Mariott’s water
supply which permits infiltration
experiments up to a water tensi-
on of around 60 hPa irrespective
of the bubble point of the soil.

For maximum protection and
simple handling during transpor-
tation and storage, the complete
system is packed in an aluminium
framed case with carry grip and
foam inlays.

Advantages

® No contact layer necessary

® Simple adjustment to different
conductivity areas

® Simple conversion to produce
the tension infiltrometer

Technical data

® Tension area:

® Tension measurement:

® |nfiltration measurement:

® Conductivity range of the soil:

0 ... bubble point with hood
0 ... 60 hPa with tension chamber

U-tube manometer
Resolution 0.1 hPa

Differential pressure sensor
0-70 mba
Resolution 1 mm water column

10 m/s bis 107 m/s

Set without electronic data
acquisition consisting of:

® 1 Infiltration vessel with scale
for manual level recording

® 1 U-tube manometer with
field tripod

® 2 infiltration hoods

® ] restriction ring for sand
compaction

® 1 funnel
® ] pipette ball
® 1 transport case

® QOptional: tension chamber

Set with electronic data
acquisition consisting of:

® 1 Infiltration vessel with
pressure sensor for electronic
level recording

® 1 handheld instrument IL-2700

® 1 U-tube manometer with
field tripod

® 2 infiltration hoods

® 1 restriction ring for sand
compaction

® 1 funnel
® ] pipette ball
® 1 read out software I1L-2700

® 1 transport case

Umwelt-Gerate-Technik GmbH




Double ring infiltrometer

SOIL SCIENCE

The measurement of water infiltration in the soil is an important indicator
of the efficiency of irrigation and drainage, optimisation of water availabili-
ty for plants, improvement in the harvest yield and erosion reduction.

The double ring infiltrometer is a
simple instrument used to deter-
mine the infiltration rate of water
into the soil. The infiltration rate
is determined as the quantity of
water which penetrates the soil
per surface area and time unit.
This rate can be calculated using
the measurement results and the
law of DARCY. The standard set
of the double ring infiltrometer
consists of a few sets of stainless
steel rings with different dia-
meters (for transport reasons).
Several measurements may be
conducted simultaneously which
leads to an extremely reliable
and precise average result. If ver-
tically infiltrated water flows off
naturally, the outer ring serves as
separation protection. The mea-
surements take place exclusively
in the inside ring through which
the water flows virtually vertically.

www.ugt-online.de

In order to achieve good measu-
rement results, it is important to
consider the different factors in-
fluencing the measurements: the
surface vegetation, the degree of
soil compactness, the soil moistu-
re content and the soil properties
such as horizontalisation (strata).
The best results are achieved with
the “field capacity” of the soil. The
ring infiltrometer may be used for
the following purposes amongst
others: irrigation and drainage
projects, run-off investigations,
determination of the intensity of
precipitation and of the effects of
soil working measures.

® Favourably priced
® Simple to use

Set consisting of:

® 6 Infiltration rings,
for 3 parallel measurements

® 1 impact plate to drive the
rings into the soil

® 3 measurement bridges
® 4 floaters

® 2 hooks

® ] digital stopwatch

® 1 hammer with nylon head
(dead blow)
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ku-pF apparatus

The ku-pF MP10 is a laborato-
ry instrument for the automatic
determination of any saturated
hydraulic conductivity ku and the
pf curve (water tension curve) in
accordance with the condensati-
on method on up to 10 soil ring
samples simultaneously.

The apparatus is designed for the
use of the UGT soil sample rings
with 250 cm?® inner volume and
41 cm? cross sectional area. These
soil sample rings have bore holes
arranged exactly at height inter-
vals of 3 cm for the insertion of
the tensiometers. However, they
may also be used for obtaining
samples separately from the ku-pf
apparatus.

The filled soil sample rings are set
onto filter plates, saturated and
sealed basally in the carrier basket
for the test run. The gradient re-
sulting from the condensation on
the free ground surface is recor-
ded by two tensiometers which
record the corresponding water
content and the flow rate by peri-
odical weighing respectively.

The Tensio 130 tensiometers with
particularly small ceramic cup
(@ =6,5mm/L=20 mm) provi-
de exact measurements with a
minimum destruction of the soil.

Technical data

® Soil sample ring volume:

® Cross section of the
soil sample rings:

® Number of samples:

® Cycle time of data acquisition:

® Resolution of weighing:

® Measurement range for ku value:

® Measurement range
for tensiometer:

® Accuracy of tensiometer:

Air bubbles are easy to recognise
and eliminate through the acrylic
head with bleed screw.

The arrangement of the samples
on the star shaped carrier which
rotates at the set test interval per-
mits the examination of 10 sam-
ples simultaneously. The sample
on the weighing position is lifted
from the carrier by lifting the sca-
les so that it is standing free. The
weighing data and the tensions
here are stored on the internal
data logger. Automatic measuring
produces continuous measure-
ment series with a minimum of
monitoring. The scales are auto-
matically balanced between weig-
hings. Drift effects or any foreign
bodies on the scales do not there-
fore cause any interference.

The ku-pf apparatus works inde-
pendently of a PC due to the in-
tegrated data logger and a micro-
computer. A connection must be
created to the PC only for mainte-
nance, test start and reading out
of the data.

Advantages

® Testing of up to 10 samples
simultaneously

® Continuous data acquisition with
a minimum of monitoring

® Balancing of the scales between
weighings

250 cm?

41 cm?
1-10

10 - 40 min
001lg
<10 cm/d

+100 ... -85 kPa
$0.1 kPa

Set consisting of:

® 1 ku-pF apparatus with internal
data logger

® 1 |laboratory scale
® 10 carrier baskets
® 10 tensiometer pairs Tensio 130

® Drill holes for tensiometer ins-
tallation including 3 augers and
guide device

® 10 soil sample rings V = 250 cm?
/ @ =41 cm?

® 20 lids for soil sample rings
® 10 filter plates
® 1 software kulLog

® pPerforated sheets

® Filter paper

The ku-pF apparatus is available
as a single measurement station:

ku-pF SP

Umwelt-Gerate-Technik GmbH
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Hood permeameter by HARTGE

Natural water movement occurs
predominantly with very small
pressure gradients.

Currently, the water movement is
described almost exclusively as a
laminar flow with DARCY equation
whereby the flux speed is propor-
tionate to the effective pressure
gradients. The usual kf measure-
ments in soil science are conduc-
ted with comparatively high gradi-
ents which are rarely to be found
in the natural water movement in
soils. HARTGE therefore advoca-
ted the measurement with very
small gradients. The Hood perme-
ameter by HARTGE meets these
requirements. It serves to deter-
mine the kf value of the soil ring
samples in the laboratory from
the flux rate and the correspon-
ding pressure difference whilst
keeping the pressure gradients as
small as possible.

The saturated sample in the ma-
nual soil sample ring is placed
in a tub on a filter plate and co-
vered completely with water. A
dome filled with water is placed
over the soil sample ring beneath
which a pressure gradient is gene-
rated over the sample height. This
dome is suitable for the manual
soil sample rings offered by UGT
so that the soil sample can be in-
serted directly.

In the test run, the water volume
flowing through the sample du-
ring a specific measurement time
is determined for the stationary
flow. The area and length of the
flow path are determined by the
geometry of the soil sample ring.
Depending on version, the pres-
sure gradient is shown as height
difference in the standpipes or re-
corded by a pressure sensor.

Technical data

® Resolution pressure difference
with standpipe:

® Resolution pressure difference
pressure sensor:

Set for the pF determination in accordance with the sand box method

1 mm water column

0.1 mm water column

Advantages

® Flux rate is recorded with very
small gradients near to natural
water movement

® Flux rate may be adjusted to
the respective soil sample

® Testing of 10 manual soil
sample rings with an inner
volume 250 cm?

Set consisting of:

® 1 sample tub with U-tube ma-
nometer and weighing table

® 1 permeator dome with seal

and tube connections

An extensive set has been put together for the pF determination of the
entire range from pFO to pF 4.2. The set consists of the following:

¢ A sand box for pF determination from 0-2.0 for a maximum of 40 soil

sample rings.

® Asand / kaolin box for pF determination 2.0-2.7 for a max of 40 soil sam-

ple rings.

¢ A diaphragm apparatus for pF determination 3.0-4.2 for a max of 15 soil
sample rings including compressor and accessories.

¢ A soil sample ring kit (with conical screw thread connection) for taking
undisturbed samples from a depth of up to 2 metres.

¢ Cases with soil sample rings.

® Aluminium soil sample boxes for drying the soil samples in a drying oven.

The set can be supplied with soil sample rings and ring holders with a dia-

meter of 53 mm and 60 mm.

www.ugt-online.de

® Testing of the complete plant-
relevant pF range
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Set for the pF determination with ceramic plates

The equipment is suitable for the
determination of pF curves in the
range of pF 2.0-4.2 (0.1-15 bars of
soil moisture tension). Further-
more, the sets are suitable for the
calibration of soil moisture blocks
or other soil moisture measure-
ment equipment. The standard
set contains inter alia: two extrac-
tors with ceramic plates (0.1 MPa,
0.3 MPa and 1.5 MPa and 1. 3 and
15 bars) and accessories, soil sam-
ple rings, a pressure control panel
and a compressor.

Principle

Moisture is removed from the soil
samples by raising the air pressu-
re in an extractor. A porous cera-
mic plate serves as a hydraulic
link for water to move from the
soil to the exterior of the extrac-
tor. The high pressure air will not
flow through the pores in the pla-
te because these are filled with
water. The smaller the pore size,
the higher the pressure can be be-
fore air will pass through. During
the test run at any set pressure
in the extractor, soil moisture will
flow around each of the soil par-

Several ceramic plates with soil
samples can be placed in the ex-
tractor at the same time. The
pressure control panel is standard
equipped with two manome-
ters 0-2 MPa and 0-0.4 MPa (and
0-20 bars and 0-4 bars). The sup-
plied compressor (220V / 50 Hz)
is specifically designed for this
purpose: maximum pressure 2.0
MPa (20 bars), built in safety pre-
cautions, completely guarded and
quiet.

ticles and out through the ceramic
plate and outflow tube. Equilibri-
um is reached when water flow
from the outflow tube ceases. At
equilibrium, there is an exact re-
lationship between the air pressu-
re in the extractor and the water
tension in the samples (and hence
the moisture content). Accuracy
of equilibrium values will not be
above that of the regulation of
air supply. Therefore, the pressu-
re control panel has independent
double regulators.

If the properties of the moist soil sample are known, the following values may

be determined:

® The pore volume of the sail.

® The pore size distribution of the soil.

® The capillary rise capacity.

® The air and moisture contents of the soil with a given ground water level.

® Determination of the field capacity and available soil moisture.

® Water tension with respect to the germination time of seeds.

Compared to other methods, such
as compaction, centrifugation, mo-
lecular absorption etc, the advanta-
ges are as follows:

® Relatively simple method

® Reliable way of removing soil
moisture from soil samples
under controlled conditions
without disturbing the soil
structure.

® The method may be used on
prepared samples or undistur-
bed samples. The soil structure
is not disturbed. The characteris-
tic pF curves may be developed
for each soil type. These curves
relate the moisture tension at
which the moisture is held in soil
to its moisture content. Studies
of soil moisture movement and
of quantity and availability of
soil moisture have shown this
relationship to be important for
plant growth.

Umwelt-Gerate-Technik GmbH
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pF laboratory station

Convenient creation of pF-WG curves in the range of pF (10 hPa) to
pF 2.9 (approx 750 hPa) with precisely regulated vacuum.

Tabletop instrument with inte-
grated pump and vacuum control
technology functions with a po-
rous suction plate with hydrophilic
plastic diaphragm and extremely
high water conductivity in 230V
mode. This permits very rapid
drainage of soil samples compa-
red to other methods. Dry suction
plates are ready for use immedia-
tely after simply moistening them
and may be used in the entire va-
cuum area. The vacuum control
is microprocessor-based using an
electronic pressure sensor and in-
tegrated diaphragm pump. Limit
values can be set with a resoluti-
on of 1 hPa precisely and indepen-

dently of each other. The vacuum
control is entirely operated using
four keypad buttons. During ope-
ration both the system pressure
and the upper and lower limit va-
lue are shown. The soil samples
(up to 40 soil sample rings with
D=53 mm) are protected against
evaporation by a transparent co-
ver plate. This pF laboratory stati-
on from EcoTech also has possibi-
lities to connect four pF pressure
step modules and/or additional
pF suction plate modules via a tap
bank.

Technical data

® Active filter area:
® Bubble point:

® \acuum control:

® Display:

® Number of soil sample rings:

® Connection possibilities:

® \acuum buffer volume:
® QOperating voltage:

® Pump performance:

® Dimensions (Bx H x T):

www.ugt-online.de

480 x 280 mm
min 1000 hPa

micro processor with
electric pressure sensor

3 separate displays for system
pressure, upper and
lower limit value

approx 40 with D = 53 mm
approx 30 with D = 60 mm

4 pressure step modules or
suction plate modules

approx 14 |
230V AC

120 W, 33 | min™? against
atmosphere

760 x 580 x 605 mm

® Rapid drainage of the soil
samples

® Connection of additional pF
pressure step modules and/or pF
suction plate modules possible
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PL-300

he PL-300 is a field measurement
instrument to determine the
pneumatic conductivity of soils.
This value describes the water-
free pore space of the soil and is a
function of water content.

A defined air flow is generated
using a measurement chamber in
the soil volume investigated. The
rate of flow is determined from
the drop in pressure through a ca-
librated two stage measurement
throttle in the PL instrument. The
pressure difference above the soil
volume is recorded by a further
pressure sensor and supplies the
pressure gradient of this flow.

PL measurement chamber

PL surface chamber

PL soil sample ring adapter

The pneumatic conductivity is
calculated from these test para-
meters using the DARCY equation
and shown in the instrument dis-

play.

The PL-300 also has connections
for an electronic soil tensiome-
ter and a moisture probe so that
soil moisture tension and/or soil
moisture may be recorded paral-
lel to each other. For this purpose
UGT provides a specially adjus-
ted Tensio 150 tensiometer and
a TDR moisture probe each with
the suitable plug. The data of all
connected sensors as well as the
calibration data of the measure-
ment chambers and a marking of
the measurement point are saved
and managed by a microcompu-
ter within the instrument.

Its compact and tough design

e Measurement range for
pneumatic conductivity:

e Measurement pressure:
e Settling time:

¢ Diameter of the measurement
chamber:

make the PL-300 a practical and
portable field measurement inst-
rument.

In accordance with the require-
ments of the location, different
measurement chambers are
available:

¢ PL-300 measurement chamber
for homogenous flow according
to DARCY with integrated pres-
sure probe

e PL-300 surface measurement
chamber for inhomogeneous
flow in undisturbed soil volume

® PL-300 soil sample ring adap-
ter for the measurement of soil
sample rings

e PL-300 sampler probe for the
measurement in deeper soil
horizons

Technical data

0.03...30cm/s
1...3hPa

approx 2 s

72 mm

Umwelt-Gerate-Technik GmbH
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Air pycnometer

The air pycnometer is an innova-
tive measurement instrument to
determine the pore volume of a
substrate sample in the labora-
tory. It is suitable both for undis-
turbed soil samples as well as for
bulk goods such as sands, gravels
or plant granulate. The measu-
rement chamber is permanently
connected to the basic body and
is sealed by a lid which is held in
place by a bar. A soil sample ring
is not essential to conduct the
measurement. Due to the large
measurement chamber with a vo-
lume of 2120 cm?3, appropriately
large samples may also be exami-
ned which increases the accuracy
of the measurement and makes
a few of the investigations at all
possible.

The design of this instrument is
based on the guidelines of the
FLL (Forschungsgesellschaft Land-
schaftsentwicklung und Land-
schaftsbau).

The measurement principle is
based on the isothermal gas ex-
pansion experiment according to
BOYLE-MARIOTTE. An additional
volume of a known size is filled
with compressed air, connected
to the measurement chamber of
known size with substrates sam-
ple and a pressure equilibrium
achieved. The compensating pres-
sure is a measurement of the air
filled pore volume because only
the solids volume within the mea-
surement chamber serves to push
out gas.

Technical data

® Measurement chamber:

® Measurement range for digital
manometer:

® Resolution of digital manometer:

www.ugt-online.de

V =2120 cm?
h=12cm
@ =15cm

-1...3 bars

1 mbars

The pressure values are dis-
played by a digital manometer in
a freely selectable pressure unit.
The integrated compressor ren-
ders additional devices or gas
flasks superfluous as long as air is
used as measurement gas. As an
option, a different measurement
gas may be used via a separate
feed line.

® |nvestigation of large samples
possible due to large measure-
ment chamber

® No soil sample ring necessary
® No additional devices necessary
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ORDERING DETAILS

Hood infiltrometer

142000 with manual data acquisition
IL-2700
142100 with electronic data acquisition

Double ring infiltrometer

141100 (Complete set)

ku-pF apparatus

143500 ku-pF MP10 (10 measurement station, complete set)

143400 ku-pF SP (Single measurement station, complete set)

Dome permeameter according to HARTGE

142500 (Complete set)

Sand box method

145000 Set for pF determination using the sand box method

Ceramic plate method

146000 Set for pF determination using the ceramic plate method

pF laboratory station

144000 pF laboratory station
PL-300
147000 PL-300

Air pycnometer

148000 Air pycnometer

Umwelt-Gerate-Technik GmbH




Description Usable for

Tension chamber
For infiltration measurements below the
bubble point

Dome @ 8 cm
For adaption of the infiltration measure-
ment to soils with higher permeability

Dome @ 12 cm
For adaption of the infiltration measure-
ment to soils with higher permeability

Tensio 130 Laboratory tensiometer pair
For the tension measurement in soil
sample rings

Soil sample rings
set of 10 with 20 lids

Filter plates
For the saturation of soils sample in the
soil sample ring

Auger for tensiometer installation
incl 3 augers and 1 guide device for
the exactly horizontal and undisturbed
installation of the tensiometers

Filter paper
Insert for the filter plates

Perforated foil
To regulate the evaporation at the soil
surface

Laboratory scales
with serial interface

10 soil sample rings

PL-300 TDR moisture probe
For the parallel measurement of the soil
moisture and pL

PL-300 Tensio 150 pressure transducer
tensiometer
For the parrallel measurement of soil
moisture tension and pL

PL-300 calibration valve
For the calibration of the PL-300

PL-300 soil sample ring adapter
pL measurement of the soil sample ring
samples

www.ugt-online.de

® Hood infiltrometer
® Hood infiltrometer IL-2700

® Hood infiltrometer
® Hood infiltrometer IL-2700

® Hood infiltrometer
® Hood infiltrometer IL-2700

® ku-pF

® ku-pF
® sampling in general
® ku-pF

® sampling in general

® Tensio 130
® Tensio 131

® ku-pF

® ku-pF

® Dome permeameter according

to HARTGE

® Dome permeameter according

to HARTGE
® PL-300

® PL-300

® PL-300

® PL-300

SOIL SCIENCE

ORDERING DETAILS
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Description Usable for

PL-300 surface chamber ® PL-300
pL measurement of undisturbed soil
volume

PL-300 measurement chamber ® PL-300

according to DARCY
pL measurement with homogenous flow

PL-300 sampler probe ® PL-300

ORDERING DETAILS

Umwelt-Gerate-Technik GmbH
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LABORATORY EQUIPMENT

Particle size distribution is an important property-determining feature of
soils. It is used not only to determine the type of soil but also provides im-
portant information on the quality of the soil, its water balance properties,
workability and suitability as agricultural or construction land. The distri-
bution of fertilisers or pollutants in the soil also depends on the particle
size distribution. In view of this broad influential range, the knowledge of
the particle size distribution provides the foundation for many questions
referring to soil science and agriculture.

Table of Contents
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SOIL SCIENCE

Sedimat 4-12

Laboratory apparatus to determine the particle size distribution in mineral soils in accordance with DIN ISO 11277 using
12 samples with 4 fractions (optionally 2 fractions according to the US nomenclature) Patent-No.: DE 10 2012 207 898

The Sedimat 4-12 works on the
basis of the KOHN analysis to DIN
ISO 11277, which is so far the only
rational measurement method to
provide identical results for the
sedimentation analysis with same
dependence on the particle sha-
pe. In this method the sedimen-
tation rate of the soil particles
at 25 °C is examined using a soil
sample which has been previously
homogenised and separated from
carbonates and organic substance
so as to create the particle total
curve, for example, which provi-
des the foundation for many soil
examinations.

The fine soil is composed of the
fraction’s coarse silt (gU), me-
dium silt (mU), fine silt (fU) and
clay (T). The diagram below shows
this composition. As a result of
the different particle sizes (< 2.0
um - < 63 um) and shapes, the
individual fractions have different
sedimentation rates. A controlled
sedimentation of the homoge-
nised soil suspension can be used
for separation due to the different
sedimentation properties and
therefore to quantify the individu-
al parts.

L7
oL %

|

The separation of the fractions
is made using a pipette analysis.
During the sedimentation pro-
cess, defined volumes are taken
in a defined height from the sus-
pension at defined times and their
solid content then determined.
The manual conducting of the
test contains many sources of er-
ror due to the high requirements
placed on accuracy, such as devi-

S = sand s = sandy
U = silt u = silty
T = clay t = clayey
L = loam I = loamy
Example:

Lts =
Clayey sandy loam

With the following
composition:

23 % silt
39 % sand
37 % clay

% Schluff --->

ations in the depth of submersion
of the pipette or the time of ta-
king the sample and is very labori-
ous due to the long sedimentation
rate of fine soil particles.

The work is considerably reduced
and accuracy improved by auto-
mating this measurement me-
thod. Subjective measurement
errors are ruled out. Temperature
fluctuations, vibrations and turbu-
lance which have a great influence
on the measurement accuracy are
minimised. Since the work is re-
stricted to preparing samples and
their analysis, a complete KOHN
analysis on 12 samples for all four
fractions can be made using the
Sedimat 4-12. Exactly observing
the test parameters during homo-
genisation, temperature control
and pipetting leads to a statisti-
cally reliable result. The measure
of variation on repeating the test
with the same samples is < 1 %
(with respect to the weighed sam-
ples) using the Sedimat.

Umwelt-Gerate-Technik GmbH
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Automisation:

The sample preparation (sieving,
weighing, destruction of carbona-
te and organic substance) and an
initial homogenisation by shaking
or upturning is done by hand be-
fore installation of the soil samp-
les in the Sedimat.

The automated test run covers
the following steps:

e Temperature control
®* Homogenisation

® Pipetting

Table 1

*Submersion depth at sedimentation time at 25 °C to DIN ISO 11277:

® Fraction 1 (gU):
® Fraction 2 (mU):
® Fraction 3 (fU):

® Fraction 4 (T):

Temperature control:

During the entire test run, the
samples are placed in a tempe-
rature controlled water bath to
guarantee constancy of tempe-
rature. After adjusting the samp-
les and starting the program, this
water bath is heated to 25 °C. The
samples must then remain in the
water bath for at least 30 minutes
before the test can start. The ex-
act observance of temperature is
important and also prescribed ac-
cording to KOHN because this has
a very great influence on the se-
dimentation rate of the particles.

www.ugt-online.de

20cm ...49s

10cm ... 4 min, 7 s

10cm ... 45 min, 52 s
10cm ... 6 h, 52 min, 50 s

Homogenisation:

The soil samples are stirred using
a propeller agitator with variable
speed and submersion depth. The
specially developed stirring routi-
nes guarantee complete homoge-
nisation of the sample. In order to
prevent falsification between the
samples, the agitator is cleaned in
a bath before changing the samp-
le and dried at very high speeds.

After stopping the agitator the
time window for the sedimentati-
on time to DIN ISO 11277 is open
(see Tab. 1).

Advantages

® Reduction in workload

® Complete analysis for 12 samp-
les in 4 fractions per day possible

® Exact realisation of the prescri-
bed measurement conditions

® High repeat accuracy

Pipetting:

The suspension is taken using a
piston operated pipette with late-
ral suction opening. The prescri-
bed submersion depth of the
pipette is controlled using an op-
tical surface sensor so that this is
always exactly identical irrespecti-
ve of the level of fill of the sample
vessel. For the fraction 1 ( gU) the
sample is taken at 20 cm depth,
for fractions 2-4 (mU, fU, T) at a
depth of 10 cm below the water
level. The suspension is taken out
3 s after reaching the prescribed
submersion depth. The pipetted
guantity of the suspension of 10
ml is defined by the piston opera-
tion.

After withdrawal, pipette and sen-
sor are transported to a cleaning
station whereby any drops of
suspension are removed with a
sponge.

The pipette content is then emp-
tied into a weighing jar at a defi-
ned position in the sample ma-
gazine. The inside and outside of
the pipette are rinsed with water
separately whereby the inner rin-
sing solution is similarly passed to
the weighing jar so as to capture
any fine soil particles.
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Overhead shaker

The overhead shaker is used to
homogenise soil samples. Seve-
ral sample vessels may be fixed
between two metal mesh baskets
which rotate at a steplessly con-
trollable speed of up to 50 revo-
lutions per minute around a rigid
rotational axis. The current speed
is shown in a digital display.

The constant movement causes
the content of the sample to be
homogenised in preparation for
the use of the samples for KOHN
analysis and also serving as a st-
arting point of many chemical
analyses. The UGT overhead sha-
ker has a high number of sample
places. In the standard version 60
sample flasks of 100 ml or 36 sam-
ple flasks of 250 ml are fitted to a
magazine.

® Large number of samples compa-
red to other commercially availa-
ble devices

® Speed steplessly controllable

On request, we also custom design with more sample positions or magazines with
customized sample retainers such as Laboratory syringes .

Technical data

® Speed range:

® Number of samples:

0 ... 50 rpm Steplessly controllable

60 x 100 ml, 72 x 250 ml, customisation on request

Sieve analysis

Determination of particle size distribution

Test set for granular composition

The particle size distribution of soil samples may be determined with the
assistance of this set to classify the soil based on international standards.
The granular composition of the representative sample obtained in this
way can be determined applying an electromagnetic sieve shaker. The sie-
ve shaker keeps the sample continuously in motion in order to obtain the
best possible sieving results. The sieve shaker and the stainless steel mesh
sieves are suitable for wet and dry sieving.

Mini hand sieves set (“pocket model”)

The mini hand sieves set is used for the determination of the particle size
distribution of small quantities of soil in the laboratory and in the field. The
set contains sieves, lids and receiver, brush and a storage bag.

Specifications:

Height 40 mm, with 6 replaceable sieves to DIN 4188 and international
standards;

@ 100 mm, mesh width: 2.0; 1.0; 0.500; 0.250; 0.125 and 0.063 mm

Umwelt-Gerate-Technik GmbH




FOGII Plus Digital Soil Calcimeter™ with UMP-1

SOIL SCIENCE

The FOGI/ Calcimeter provides the
measurement of carbonate con-
tent. It has a rugged design and is
easy to use so that it is suitable for
field campaigns.

Based on the Scheibler method it
measures the temperature com-
pensated pressure rise after ap-
plication of hydrochloric acid. As
such it replaces the lab Scheibler
apparatus, and gives access to the
on-site determination of the car-
bonate content. The Plus version
comes with an integrated UMP-1,
which allows the in-field measu-
rement of the water content and
the dry soil correction of the rea-
dings. This eliminates the obliga-
tory drying step.

Technical Data

® User Interface

® Power Supply

® Units

® Working Range
® Accuracy

® Resolution

® |inearity (r2)

® Temperature

® Reaction Vessel
® Sample Volume
® Sample Analysis Time

® Memory

® Protection
® Dimensions (LxWxH)

® Weight

www.ugt-online.de

Advantages

o digital

® portable

® |ow cost

® accurate, precise

® automatic

® rapid and reliable results
® ease of use

Keyboard membrane,
back-lighted LCD

3xAA alkaline or rechargeable
batteries

% CaCO,, Vol% water content
0-100%

0.5% CaCoO,

0.1%

0.999

Automatic compensation with
built-in temperature sensor
5-50°C

Glass bottle
0.5...5g

Approx. 30 sec.

The last 50 measurements can be

stored internally
IP65

200 x 94 x 39 mm
350 g

Set consisting of:

® cuvvettes

® bottle 100ml

® batteries

® tubing

® pocket balance 0.01g

® batteries & operating instructions

® 50il moisture probe UMP-1 for
humidity

® powersupply 6V - 24V

® hard plastic carry case complete

for field analysis

Other measrement instruments
on request:

- Fogll Basis,

- Fogll mobiles Calcimeter
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Calcimeter

The calcimeter by Eijkelkamp is
suitable for the simultaneous de-
termination of the carbonate con-
tent in 5 samples. Where possible
the vulnerable glass was replaced
by synthetic materials. Because
hydrochloric acid is used a stable
and ergonomic design was cho-
sen. The calcimeter is delivered
complete with reaction vessels
and test tubes (without reagents).

Per reaction approximately one
hour is required. Carbonates that
are hard to dissolve, such as sea
shells, take more reaction time.

The quantity of sample needed is
determined beforehand by trea-
ting a part of the sample with hy-
drochloric acid on a watch glass.
The carbonate content is estima-

ted on the basis of the extend and
the period of bubbling. Based on
this estimate the quatity of sam-
ple for the analysis is determined.

With this calcimeter no balloon
is used to keep the CO, separate
from the water (to prevent any
gas from dissolving in the water).
This results in much more accura-
te measuring results.

As a consequence of the repeata-
bility and the accuracy, a series of
measurements should be execut-
ed in a room in which there are no
differences in temperature excee-
ding 4°C. In addition the reagents
used must meet the standards for
analysis. It should also be conside-
red that other gasses (for instance
in polluted soils) may be released.

Technical Data

0->200g/kg

lg/kg
disturbed

® Measurement range
® Reading accuracy

® Sample specification

pH conductivity instrument pH 3000 / PNT 3000 COMBI+

For specifications and all applica-
tions see components PNT 3000
COMBI+ and pH 3000 on previous

page.

The pH 3000 meets all require-
ments for the application of soil-
and/or water pH measurements
in an outstanding way. It is par-
ticularly designed for direct pH
measurements in soils and other
growing media. The rugged field-
ready housing is well-protected
against dust, moisture and air
humidity. The gel-filled inserti-
on probe is developed especially
for soil analyses. Therefore it can
measure pH both directly in soil
and in liquids. ,,pH/mV* changeo-
ver function allows easy and pre-
cise inspection of electrode.

The PNT 3000 COMBI+ brings to-
gether two important functions of
salinity measurement: the salinity
measurement directly in soils and
substrates (activity), as well as
the EC measurement in solutions
and suspensions. It offers an ex-
tended EC-measuring range: from
0-20 mS and from 20-200 mS. This
makes precise measurements of
fertilizer stock solutions possible.

B e ]

The gas will then have to be puri-
fied first and the CO, will have to
be determined otherwise.

® Accurate measurements the
easiest way

® 5 flasks allow batchwise working
® Rapid results

Set consisting of:

® stainless steel measuring electro-
de 250 mm for direct soil salinity
measurements

® EC-probe with platinum-plated
ring sensors

® EC-control-solution 1.4 mS and
111.8 mS, 50 mL each

® pH 3000 basic unit, special inser-
tion probe

® puffer solution pH 4.0 and pH 7.0,
100 mL each

® electrode refill and storage solu-
tion (3 mol KCL, 100 mL).

® High-quality aluminium transport
and storage case

Umwelt-Gerate-Technik GmbH




Sedimat 4-12

150000 Sedimat 4-12

Overhead shaker

156000 60 x 100 ml

156010 72 x 250 ml

Sieve analysis

152000 Test set for granular composition

153000 Mini hand sieves set (“pocket model”)

FOGII Plus Digital Soil Calcimeter™

141240 FOGII Plus Digital Soil Calcimeter™ with UMP-1
141210 FOGII Basic Digital Soil Calcimeter™
141200 FOGII Field Kit Digital Soil Calcimeter™
Calcimeter
141230 Calcimeter for the determination of the carbonate content

pH conductivity instrument pH 3000 / PNT 3000 COMBI+

For specifications and all applications see components
PNT 3000 COMBI+ and pH 3000 on previous page.

Description Usable for

115070

Magazine ® Sedimat

Duran weighing jars ® Sedimat

Sample rings ® Sedimat

Pipette ® Sedimat

Aqua-Stabil ® Sedimat
Protective agent, 100 ml

www.ugt-online.de
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SOIL SCIENCE

EROSION MEASUREMENT TECHNOLOGY

In these times in which buzzwords such as soil overuse and sealing, extre-
me flow-off and desertification are no longer simply issues for science, soil
erosion is assuming an ever greater importance.

Water and wind erode the soil and move it to other places. The incorrect
management of the soil, such as over-grazing, leads to the protective lay-
er being destroyed and intensifies the natural erosion process to create a
man-made problem. This is because the excessive overuse of the soil leads
to an impairment in its productivity and even to its complete destruction.

The first step to counter this development is to obtain a comprehensive
picture of the erosion process. For this purpose, the erosion material in air
and water must be determined as dependent on the meteorological and

hydrological conditions.

Table of Contents
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Run off measurement instrument

The measurement system serves
to record and examine surface run
off and the erosion materials con-
tained therein. The surface run
off water is collected in a collec-
tion channel and quantified by a
tipping counter before being filled
into sample vessels. The start and
intensity of the run off event is re-
gistered by an internal data logger.

The final filling of the samples of
the surface run off into up to 24
brown glass flasks is performed
fully automatically and solely via
water pumps. There are no bot-
tlenecks which could clog, cause
a congestion or lead to the re-
duction of the flow speed. The
erosion material can thus be
transported in the flowing water
without impediment. Coarse dirt
is already retained by a stainless
steel sieve. In order to be able to
ideally record the different run off
events, the sampling frequency is
adjusted by a microcomputer to
the run off intensity.

With low run off quantities the
entire surface run off recorded by
the collection channel is taken as
sample in order to obtain a sam-
ple quantity which is as large as
possible. By contrast with a con-
siderable run off event, sample
water is only taken at adjusted
time intervals. The remaining wa-
ter is discharged after having been
guantified. This prevents the sam-
ple flasks filling too quickly and
guarantees that the samples are
distributed via the entire run off
event.

With upstream connected run off
dividers, both test parcels and
also small capture areas upto 3 ha
in size can be investigated.

Combined with meteorological
and hydrological measurement
points a comprehensive picture of
the run off and erosion processes
can be obtained in this way.

Advantages

® Fully automatic sampling

® Sampling adjusted to the run off
intensity

® Water distribution solely via
water points

Technical data

® Number of samples:
® Sample volume:

® Energy supply:

The entire system is made of rust
free stainless steel which is inert
to the samples. It is installed un-
derground so as to generate the
flow solely as the result of the
height difference and not to be
dependent on pumps and there-
fore to generate a free flow and
minimise energy consumption.

24
1000 ml

Replaceable storage battery 12
V/10 Ah
Also solar panels on request

Umwelt-Gerate-Technik GmbH
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Wind erosion sediment trap

The wind erosion sediment trap
automatically records the aeoli-
cally transported sediment mate-
rial. This is weighed directly in the
system and then remains in the
weighing dish for the subsequent
investigations. The body of the
system is made completely of rust
free stainless steel and consists of
a base, logger, accumulator and
scales as well as rotatable head
section with wind vane for the
actual sample. The base of the
system is usually installed under-
ground in order to guarantee that
the wind flow is influenced as litt-
le as possible and the apparatus is
steady.

The wind vane means that the
head section with the inlet ope-
ning is always facing the wind
direction so that the wind flows
directly into the measurement
system. It hits a baffle plate from
which the sediment particles car-
ried in the air fall onto the sca-
les. The air flows out through the
outlet opening located above the
baffle plate. The scales weigh the
cumulative sediment and this re-
sult is recorded in the internal
data logger. The recorded data
therefore shows both the start
and intensity of an event.

Combined with a weather stati-
on, the aeolic sediment material
in connection with the meteoro-
logical parameters, particularly
the wind conditions, may be ob-
tained. This provides a compre-
hensive picture of the wind rela-
ted erosion. Using measurement
points such as this, the weighing

www.ugt-online.de

data may be recorded via the data
logger of the weather station so
that two loggers are not required.

The energy supply is then assu-
med by the weather station.

Usually both the wind erosion
sediment trap and the weather
station are supplied with power
by a replacement storage battery.

However, the power supply may
also be provided by solar panels
for autonomous operation.

® Fully automatic recording of the
aeolic sediment material

® Samples of the sediment materi-
al for laboratory analysis

Technical data

® Resolution of weighing:

® Temporal resolution:

® Energy supply:

0.1g
1 min

Replaceable storage battery
12 V/10 Ah
Also solar panels on request
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Run off measurement apparatus

201100 Run off measurement apparatus

Wind erosion sediment trap

202100 Wind erosion sediment trap

Description Useable for

ORDERING DETAILS Brown glass flasks 1000 ml ® Run off

Umwelt-Gerate-Technik GmbH
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HYDROLOGY

FLOW MEASUREMENT

Reliably determining the quantities of inflowing and discharged water
forms the basis of every water management consideration, as well as the

consideration of many flow processes. This ranges from small lysimeters
to landfill sites, sealed surfaces and through to entire river basins. Various
measurement methods have emerged to adapt to different flow rates and
application areas.

Table of Contents
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Polycarbonate tipping counters

These polycarbonate tipping
counters with a tipping tray volu-
me of 0.1 | are particularly suitab-
le for determining small flow rates
and can be used up to a maximum
discharge of 5 I/min. They offer an
inexpensive alternative to the V2A
tipping counters but are equally
weather-resistant. In addition, un-
like V2A tipping counters, they are
food safe, and can therefore also
be deployed in drinking water.

Technical data

® Flow:
® \/olume of tipping tray:

® Measurement accuracy:

V2A tipping counters

Tipping counters made from V2A
steel are extremely strong and in-
ert to water. The stability of this
material means that significantly
larger models are possible than
with plastic tipping counters. In
order to cater for all flow rates,
these tipping counters are availa-

A 1% sample of the volume can
be filled into the 250 ml PE coll-
ecting flask per tipping. The num-
ber of tipping actions is recorded
by a REED sensor which can be
connected to a data logger. In
the case of individual devices a
1-channel data logger (e.g. Easy-
log) is advisable. On request the
polycarbonate tipping counters
can be supplied with wall bracket
or base support.

max 5 I/min
0.11
+15gsetto 100 g

ble with a large selection of tip-
ping tray sizes ranging from 0.1 |
to 20 1. Up to a tipping tray volume
of 3 | the tipping counters can also
be equipped with a connection to
the sampling device.

We supply the following models of V2A tipping counters:

0.11 closed
0.51 closed
1.0l closed
201 closed
3.0l closed
5.0l open
10.0| open
20.01 open

Yes

No

No

No

Advantages

® |nexpensive
® Light
® Food safe

Umwelt-Gerate-Technik GmbH
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H-type flumes were developed to
determine widely fluctuating flow
rates, from very low to extreme-
ly high volumes. For example it
is possible to measure seasonally
changing discharges or dischar-
ges resulting from heavy rainfall
events. Furthermore H-flumes
are also deployed to record agri-
cultural and industrial discharge
processes. On condition that the-
re is an open flume with free di-
scharge on the outlet, they deliver
outstanding accuracy even in the
case of contaminated water. An
upstream stilling channel ensures
even distribution of the flow over
the entire measurement range.

The H-flumes are manufactured
from strong, stainless V2A steel.
The water level is gauged in a con-
tactless procedure using ultraso-
nic tr.ansducer.s or capacitive sen-
sors installed in a V2A protective

housing. In combination with UGT e Suitable for widely varying flow
data loggers, the temperature and rates

wind compensation of ultraso-

nic transducers takes place in the
data logger.

® Suitable for contaminated
water

We supply H-flumes in three sizes to facilitate optimal alignment to the prevailing flow rate range:

1 Ft-H-flume 42 x 64 x 41 cm 101* x 64 x 35 cm 30,5 cm 0,02 ... 551/s
2 Ft-H-flume 83x126x74cm 101* x 126 x 68 cm 61 cm 0,04 ...3151/s
3 Ft-H-flume 124 x 184 x 105 cm 101* x 184 x 99,5 cm 91,5cm 0,06 ...8701/s

* Standart length approach channel 101 cm, custom lengths on request

www.ugt-online.de
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RBC flumes

RBC flumes are used to measure
guantities of water. Compared to
familiar flumes such as the WSC
or Parshall flumes, RBC flumes
give the most accurate results.
The RPC flume has been especially
designed for use in small streams
(irrigation, inflows and discharges,
furrows etc.). It is a simple and re-
liable instrument for measuring
water volume that flows onto a
field as irrigation. The standard
range includes flumes with diffe-
rent measurement ranges of bet-
ween 0.1-8.7 /s and 2.0-145 I/s.

Larger measurement ranges can
also be covered on request. The
essential condition for obtaining
precise measurement results is
that the flume be erected abso-
lutely horizontally and that water
can flow onto the flume and out
of the flume without obstruction.
The value of the increased water
level can be read off on the mea-
surement equipment (measuring
cylinder) at the end of the mea-
surement flume. The flow rate
(discharge rate) is calculated using
standard formulae.

A pressure sensor can also be in-
stalled and connected to a data
logger instead of reading measu-
rements off the measuring cylin-
ders.

This enables automatic measure-
ment (and activation), storing and
reading. In the case of an automa-
ted flume, the threshold value of
the water level is recorded using
an extremely accurate pressure
sensor connected to a data logger.

V1 240 mm 510 mm 700 mm 0.1.. 871/s
V2 480 mm 1010 mm 1490 mm 09.. 491/s
V3 600 mm 1260 mm 1750 mm 1.6... 86l/s
v4 700 mm 1500 mm 2100 mm 2.0...1451/s

Umwelt-Gerate-Technik GmbH
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Flow rate measurement system with data logger

A compact, easy to handle device
to determine the flow rate in hos-
es, such as for pump trials in the
groundwater.

The impeller wheel flow meter for
2 to 48 |/min is combined with a
1-channel data logger to record
the flow rate at selected measu-
rement intervals. The recording of
data begins automatically as soon
as a flow is registered. The value
of the preceding measurement
interval can be seen in the data
logger display.

The miniature data logger is sup-
plied with Windows software for
configuration and data retrieval,
as well as a 1 m connection cable
for the PC. Measurement system
and hoses are connected using
quick couplings.

As a result the measurement
equipment is easy to install and
can be used without difficulty on
various hoses. Due to its small size
it can be easily transported and
with protection type IP 65 it is sui-
table for outdoor use.

Advantages

® Easy to use and install
® Transportable
® Also suitable for outdoor use

Measurement range 2.0...48 |/min Recording of analog signals 0-10V
Accuracy +2.5% Resolution 1 digit
Operating voltage 24V DC Accuracy +0.5%
Type of protection IP 65 Recording rate 2s..5h,
freely programmable
Connection size DN 25

Measurement storage 48.000 measurements

Recording duration 500 days

www.ugt-online.de
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Wasser-Floh

Portable ultrasonic flow measu-
rement with data transmission

The Wasser-Floh is a portable
ultrasonic clamp-on system for
measuring the flow of water in
pipes with an inner diameter of
10 - 2500 mm.

The flow of the medium is mea-
sured using ultrasonic signals,
applying the method transit-time
difference.

Ultrasonic signals are emitted by
a sensor, which is installed on the
pipe, reflected on the opposite
side of the tube, and finally recei-
ved by a second sensor. The sig-
nals are transmitted alternately in
and against the direction of flow.
Therefore this non-invasive flow
measurement with high measu-
ring accuracy is suitable for stati-
onary but also for mobile use. In
stationary operation the device
can be connected to a fixed pow-
er supply. For mobile use a battery
pack provides power for an inde-
pendent operation of up to 120
hrs.

There is also the option of an on-
line data transmission with a free-
ly selectable network operator.

The firmware was adapted to the
needs of the water industry. As an
installation and implementabion
is possible during operation, the
unit is also ideal for easy retrofit-
ting for measurements in existing
networks and facilities without
supply disruptions. The digital sig-
nal processor (DSP) and the signal
processing guarantee, stable and
reliable results even under dif-
ficult conditions.

Ultrasonic flow meter with
battery pack and sensors

Technical data

® Measurement principle transit time difference method

&

® Robust and portable

® Flow velocity 0.01...25 m/s
® Resolution 0.025 cm/s Attached flow sensors in the
® Accuracy 12 % v. MW £0.01 m/s sensor shoe with strap

® power supply 12...32V /input< 10 W

® Flow measuring channels 1

0...100 s, adjustable
10 Hz (1 channel)
1s (1 channel)

® Signal attenuation
® Measuring cycle ® Online data transfer

® Response time ® user-friendly menu navigation

® Degree of protection according ® Easy retrofitting of measure-
to IEC/EN 60529 60529 IP67 ments in existing networks and
® Operating temperature -10...+60 °C facilities

® Light weight

® Measurement accuracy 0.1 % v. MW %15 pA 0.1 % v. MW %15 pA

Umwelt-Gerate-Technik GmbH
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Polycarbonate tipping counter

191100 0.11 With sampling

V2A steel tipping counter

191200 0.11 With sampling
192000 0.11 Without sampling
192110 0.51 With sampling
192100 0.51 Without sampling
192210 101 With sampling
192200 1.01 Without sampling
192310 2.01 With sampling
192300 2.01 Without sampling
192410 3.0l With sampling
192400 3.0l Without sampling
192500 5.01 Without sampling
192600 10,01 Without sampling ORDERING DETAILS
192510 20.01 Without sampling
H-flumes
196000 1 Ft H-flume
196010 2 Ft H-flume
196020 3 Ft H-flume
194100 Level measurement device with ultrasonic scanning
RBC flumes
197000 V1
197010 V2
197020 V3
197030 \Z3
195110 Capacitive pressure transmitter for level measurement

Flow rate measurement system with data logger

193000 Flow rate measurement system with data logger

Wasser-Floh

Portable clamp-on system for ultrasonic measurement with
data transmission

199500

Description Usable for
Base support ® Polycarbonate tipping counter
Wall bracket ® Polycarbonate tipping counter

www.ugt-online.de
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i

UL

LEVELS

The precise recording of series of water levels that are as complete as pos-
sible forms the basis for the hydrological description of the situation sur-
rounding a body of water, the processes occurring within it as well as the
conduct to be expected and therefore also the water balance. In addition
to the purely hydrological significance, this information also has practical
use, for example for flood water warning, for the planning and manage-
ment of water management and hydraulic installations and for shipping.

Table of Contents
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Level measurement equipment with ultrasonic scanning

The water level is measured from
the distance of the water surface
to the top of the attached ultra-
sonic sensor. The level measure-
ment equipment is installed in a
soundproofed stilling pipe. Distur-
bances, particularly from waves,
are minimised in this way. The
measurement range is between
100 mm and 600 mm.

Technical data

® Measurement range:
® QOperating voltage:

® Linearity faults:

® Repeat accuracy:

® Temperature faults (0 to 50°C):

In combination with a UGT data
logger it is possible for data re-
cording and power management
to be controlled by micro com-
puter. On site calibration means
that measurement values can be
directly read out as actual water
level. The data are exported via
an RS-232 interface on the data
logger.

100 ... 600 mm
12V

<0.2%

<0.3%

<0.5%

Level measurement equipment with pressure transducer

® Contactless measurement

® Frost-resistant

Via the pressure sensor, the mea-
surement system determines the
water level from the pressure of
the water column. This sensor
with gold-coated ceramic memb-
rane and stainless steel housing is
compact, robust and durable. It is
placed in a PVC stilling pipe below
the lowest anticipated water
level. When combined with a UGT
data logger, the sensor can be ca-
librated to the installation depth
and directly read out the water le-
vel from the water column resting
on it.

Technical data

® Measurement range:

® Operating voltage:

® Operating temperature:

The data are read out using an RS-
232 interface on the data logger.
The level measurement equip-
ment itself exports the data via
an RS-485 interface with a voltage
output of 0-1 V. In order to be able
to best adjust the measurement
to the expected water level and
the installation conditions, the
pressure sensor is offered in three
measurement ranges of up to 50,
up to 100 and up to 200 cm water
level.

0..50cmWS
0...100 cmWS
0...200 cmWS
12V

0..80°C

® Precise measurement due to
high resolution

Umwelt-Gerate-Technik GmbH
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Level measurement equipment with capacitive level transmitter

In the case of this level measure-
ment equipment, the water level
is determined via the change of
capacity between an internal and
external conductor. The capaciti-
ve level transmitter is installed in
a PVC protective stilling pipe as
protection from external influen-
ces, and in particular from waves.
The data are exported via a volta-
ge output with O to 1 V.

Technical data

® Measurement range:
® QOperating voltage:

® Operating temperature:

When combined with a UGT data
logger with micro computer, the
data can be recorded and after
appropriate calibration the water
level can be directly read out and
an intelligent power management
can be implemented. The reading
out of the data from the logger
takes place using an RS-232 inter-
face.

0..1m
12V
0...80°C

® |nexpensive

Lake probe PD1

The lake probe is a measurement
device designed to determine the
low pressure gradients associated
with the typical flow processes
at the bottom of lakes and rivers.
For example it is possible to esta-
blish whether water flows off via
the bottom of the lake or river,
or whether the groundwater ad-
ditionally feeds the lake or river.
This information is important for
hydrological, hydrogeological and
geotechnical monitoring amongst
other things. The measurement
principle is based on the selective
determination of pressure gradi-
ents between the pore water in
the lake sediment and the abso-
lute pressure from the free water
level in a closed, water-filled sys-
tem. In addition to the compo-
sition of the upper sedimentary
layer (grain size, capillarity) and
the consequent penetration re-
sistance of the probe, the mea-
surement process is above all in-
fluenced by hydraulically dynamic
interactions between the current
near the bottom of the water and
the pore area current. The mea-
surement equipment can be used
up to a water depth of 40 m and

www.ugt-online.de

operates at a fixed data recording
rate of 20 s. The pore water pres-
sure is determined using a diffe-
rential pressure sensor, while the
current water depth is calculated
at the same time using an abso-
lute pressure sensor. The measu-
rement position of the probe at
the bottom of the water can be
checked using the integrated in-
cline sensor. Values are recorded
and administered in a micro log-
gerin a handheld format. The UGT
software tools supplied with the
equipment facilitate simple sub-
sequent visualisation and proces-
sing of the data on the PC.

® Determination of the currently
effective gradients at the bottom
of the water

Technical data

V2A steel
-700 ... 700 mmWC Resolution: 1 mmWC

® Material:

® Pore water pressure:

® \Water level absolute pressure: 0 ... 6000 cmWC
0..89°

® Angle of incline:

Resolution: 1 mmWC

Resolution: 1°
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smarTROLL™ MP® Handheld

The smarTROLL MP Handheld is a
multiparameter probe combining
industry-leading water quality
sensors with revolutionary smart-
phone mobility. The data is read
out and stored using an Apple®
app so that you can use your iPho-
ne, iPad or iPod instead of additio-
nal handheld units. The combina-
tion of six sensors and intelligent
software enables to record a com-
plete set of up to 14 parameters
with only one device.

Chemical parameters:

- Dissolved Oxygen (0 ... 50 mg/l)

- pH (0 ... 14)

- ORP (+1400 mV)

- Conductivity (actual and specific;
5 ... 10000 uS/cm)

- Salinity

- Total dissolved solids

- Resistivity

- Density

smarTROLL™ RDO® Handheld

The smarTROLL Rugged Dissolved
Oxygen (RDO) is an optical dissol-
ved oxygen probe combined with
revolutionary smartphone mobili-
ty. The data is read out and stored
using an Apple® app so that you
can use your iPhone, iPad or iPod
instead of additional handheld
devices. Up to four parameters
can be recorded simultaneously.

Parameters:
- Dissolved oxygen (0 ... 50 mg/l)
- Barometric pressure
(300 ... 1100 mbar)
- Air temperature (-20 ... 70 °C)
- Water temperature (-5 ... 50 °C)

The system is applicable for spot
checking in freshwater and salt-
water, dam water sampling,
effluent monitoring, stormwater
management and NPDES require-
ments.

Physical parameters:
- Air temperature (-20 ... 70 °C)
- Water temperature (-5 ... 50 °C)
- Barometric pressure
(300 ... 1100 mbar)
- Water level (to 76 m absolut)
- Water pressure

Therefore this system is appli-
cable for quality spot checking in
ground and surface water as well
as for long term monitoring and
even vertical profiling.

Technical data

Advantages

® Portable
® No additional handheld unit
® Streamline Data Management

® Low maintenance

® Qperating temp.: -5to 50 °C (23 to 122 °F)

® Dimensions:
® Weight: 694 g
® Material:

® Reading rate:

4.7 (OD) x 26.9 cm

PVC, 316 stainless steel, titanium, Acetal, Viton®, PC/PMMA
1 reading every 10 seconds; data logged to smartphone

® Power: 6 VDC from battery pack
® Cable: 1.5m,4.6m, 9.1 m,30.5m
® |nterface:

iPhone® 48, iPod touch® 5, or iPad® 3, 4, mini or later;

iOS 6.0 or later. BLE radio. Purchase the iSitu™ App at the

Apple® App Store.

Advantages

® Price efficient
® Streamline Data Management
® | ow maintenance

Technical data

® QOperating temp.: -5to 50 °C (23 to 122 °F)

® Dimensions:
® Weight: 255 g
® Material:

® Reading rate:

2.8 (OD) x 16.8 cm

316 stainless steel, titanium, Acetal, Viton®, PC/PMMA

1 reading every 10 seconds; data logged to smartphone

® Power: 6 VDC from battery pack
® Cable: 1.5m,4.6m,9.1m
® |nterface:

iPhone® 48, iPod touch® 5, or iPad® 3, 4, mini or later;

iOS 6.0 or later. BLE radio. Purchase the iSitu™ App at the

Apple® App Store.

Umwelt-Gerate-Technik GmbH




Rugged TROLL® Instrument

HYDROLOGY

Titanium Rugged TROLL 100 and
200 instruments offer durability
and affordability. These instru-
ments are designed for long- and
short-term  groundwater and
surface-water monitoring. They
record changes in water level,
pressure and temperature. For
programming and downloading

Technical data

® Operating temp./measurement range:

® Dimensions / material:
® Storage capacity:
® Cable:

® Power:

data the instrument can be con-
nected to a docking station or a
Rugged TROLL ComDevice, which
connects either to a PC or Rugged
Reader Handheld PC. The data
logs can be customized switching
between linear, fast linear and
event mode.

0to50°C(32t0122°F) /9to76 m
2.62 (OD) x 14.43 cm / titanium
1.0 MB

Standard and custom lengths available

Internal battery (Lifetime 10 years or 2M readings)

Advantages

® Simplified setup and data retrieval
® Useable in harsh environments

Level TROLL® 400 / 500 / 700

The Level TROLL series offers three
adapted level meters to suit your
application. They are available
with vented and non-vented pres-
sure sensors for water levels up
to 351 m. The body is especially

Level TROLL® 400

e Suitable for fresh water and in-
dustrial monitoring

¢ Absolute instrument

e Linear, fast linear, and event
logging modes; 2.0 MB

* Measurement range:
to 341 m (non-vented)

rugged and narrow enough to fit
in observation wells with a diame-
ter as narrow as 2 cm. Win-Situ®5
and Win-Situ® Mobile Software
can be used for simple data collec-
tion and management.

Level TROLL® 500

¢ |deal for groundwater and sur-
face-water monitoring

¢ Gauged and absolute instruments

e Linear, fast linear, and event
logging modes; 2.0 MB

¢ Measurement range:
to 351 m (vented)

Technical data

® Operating temp.:

® Dimensions:

-20to 80 °C (-4 to 176 °F)
2.08 (OD) x 22.9 cm (Level TROLL 400)

1.83 (OD) x 21.6 cm (Level TROLL 500, 700)

® Weight:
® Material: Titanium
® Accuracy pressure:

® Accuracy temperature: 0.1 °C

+0.1% full scale

245 g (Level TROLL 400); 197 g (Level TROLL 500, 700)

Level TROLL® 700

e Optimized for aquifer characte-
rization

¢ Gauged (vented) and absolute
(non-vented) instruments

e Linear, fast linear, linear average,
event, step linear, and true loga-
rithmic logging modes; 4.0 MB

¢ Measurement range:
to 693 m (non-vented)
to 351 m (vented)

Advantages

® Rugged body
® Narrow design

® Qutput options: open communication protocols including,

Modbus/RS485, SDI-12, and 4-20 mA

® Power: Internal battery or line power / solar panel

www.ugt-online.de
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Aqua TROLL® 100/200 Instrument

The Aqua TROLL 100 is designed water level accuracy also in envi-

to monitor and log conductivity, ronments where salinity values \.
temperature and the Aqua TROLL vary due to mixing, rainfall or tides. : ) :
200 additional water level in harsh
environments. The instrument
can also calculate and record the
derived parameters specific and e Titanium housing
actua'l conductivity, salinity, to-  rmarie demsity carserEar

tal dissolved solids, water den-

sity and resistivity. The titanium

housing safeguards against corro- Technical data
sion. The standard logging modes

:

Advantages

: . - ® Dimensions: 1.83 (OD) x 31.5cm
include linear, linear average and _ _ o
event testing with logging rates as ® Weight / material: 500 g/ titanium
fast as 1/s. Because of the long- ® Accuracy conductivity: < 80,000 +0,5% of reading
life cycle this product is especially > 80,000 +1% of reading
suitable for long time monitoring .

® Accuracy temperature: +0,1°C

in Aquifers, Wetlands, remedia-
tion projects or mine water ma- ® Accuracy pressure: +0,1% full scale
nagement but can also be used for

® Qutput options: open communication protocols including,
short-term mgasurements such Modbus/RS485, SDI-12, and 4-20 mA
as tracer studies. Hence to the
dynamic density compensati- ® Storage capacity: 4.0 MB
on the system delivers superior ® Power: Internal battery or line power / solar panel

Aqua TROLL® 400 MP Instrument

The Aqua Troll 400 Multipara-
meter Instrument is ideal for

Advantages

monitoring water quality in a ® Easy installation

variety of environmental applica- ® Long-lasting calibration reduce
tions. The instrument leverages site visits

In-Situ® Inc.s patented, EPA- ® DO readings automatically com-
approved RDO® Technology. pensated for salinity

The compact instrument hou-
ses six water quality sensors and

measures up to 12 parameters. Technical data
[ ] 1 . _ ° o

- actual and specific conductivity, Operating temp.. 5t050°C (2310 122°F)

salinity, total dissolved solids, ¢ Dimensions: 4 (0OD) x 26.9 cm

resistivity, density ® Weight / Material: 694 g / PVC, Acetal, Titanium, stainless steel,
- Dissolved oxygen Viton®, PC/PMMA
- ORP ® Measurement range: to 76 m (non-vented)
- PH ® Accuracy conductivity: 1%
- Temperature

® Accuracy dissolved oxygen: <8 mg/L 0,1 mg/L, <20 mg/L £0,2 mg/L,

- Water level and water pressure 520 me/L +10%

The narrow-diameter instrument ® Accuracy pressure: +0.1% full scale
operates in fresh, marine and pro- ® Accuracy pH / ORP: +0.1 pH unit / 0.5 mV
cess water. ® Accuracy temperature: +0.1°C
® Qutput options: Modbus / RS 485 and SDI-12
® Power: 8- 36 VDC external line power / solar panel

Umwelt-Gerate-Technik GmbH
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TROLL® 9500 MP Instrument

The TROLL 9500 is a portable unit
that houses up to 9 water quality
sensors, internal power and op-
tional data logging capabilities.
You can select the sensors you use
the most.

- Rugged Dissolved Oxygen (RDO)
Sensor

- Clark cell DO sensor

- Conductivity in both low and
high ranges

- lon-selective electrodes —
Ammonia, chloride and nitrate

- pH

- pH/ORP

- Pressure

- Turbidity, with or without a wiper

- Each instrument comes stan-
dard with barometric pressure
and temperature sensors.

® Operating temp.:

® Dimensions:

This device can be used in ground-
water and surface-water and is
applicable for environmental mo-
nitoring, long-term deployments,
low-flow sampling, remediation
projects, TMDL assessments and
vertical profiling.

For the low-flow application the
system is combined with either a
sub-2 inch or a sub-4 inch flow cell
depending on the chosen sensors.

Sub-2 inch

TROLL 9500 with RDO, pH/ORP,
conductivity and temperature
sensors.

Sub-4 inch

TROLL 9500 with turbidity/pres-
sure, RDO, pH/ORP, conductivity,
and temperature sensors.

Technical data

-51t0 50 °C (23 to 122 °F)
4.7 (OD) x 55.25 cm

56.52 cm (with-twist lock hanger)

® \Weight: 1900 g
® Material:

® Cable:

® Qutput options:

® Power:

PVC, stainless steel, titanium, Acetal, Viton®, nylon
Tefzel® or PU
RS 485 / RS 232; SDI-12; ASCII

2 user-replaceable D-batteries or 9 - 16 VDC exter-

nal line power / solar panel

www.ugt-online.de

To guarantee a long life of the
probe and allways reliable mea-
surements only high quality ma-
terials are used. With all sensors
attached the probe is dust proof
and water proof even for per-
manent submergence (Degree
of protection IP68). The batte-
ry pack is dust proof and water
proof for temporary submergence
(Degree of protection IP67).

For ideal adjustment to your mea-
surement aim the logging mode
can be set to either linear, linear
average or event.

In addition, you can also order
Tape Meters for manual determi-
nation of the water level.

Tape Meter-Family

Advantages

® |ow total cost
® Field-ready design

® Up to 9 parameters in one mea-
surement
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ORDERING DETAILS

Level measurement equipment with ultrasonic scanning

194100 Level measurement equipment with ultrasonic scanning

Level measurement equipment with pressure transducer

194200 Level measurement equipment with pressure transducer

Level measurement equipment with capacitive level transmitter

Level measurement equipment with capacitive level trans-

194300 .
mitter
Lake probe PD1
199000 Lake probe PD1

smarTROLL™ Handheld

195500 smarTROLL™ MP® Handheld

195501 smarTROLL™ RDO® Handheld

Rugged TROLL® Instrument

195510 Rugged TROLL® 100

195511 Rugged TROLL® 200

Level TROLL® Instrument

195520 Level TROLL® 400
195521 Level TROLL® 500
195522 Level TROLL® 700

Umwelt-Gerate-Technik GmbH
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Aqua TROLL® Instrument

195530 Aqua TROLL® 200

195531 Aqua TROLL® 400 MP

TROLL® 9500 MP Instrument

195540 TROLL® 9500 MP

ORDERING DETAILS

www.ugt-online.de
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SAMPLING AND ANALYTIC

It is essential to take water samples to get information on the state of the
water or aquifer. This task makes very high demands both of the people

processing the information and the sampling devices so that conclusive
samples can actually be taken. In hydrology sampling is not, however, me-
rely restricted to the water. Samples of sediment provide information on
the current state and development of a body of water.

Table of Contents
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Groundwater-Shuttle

Patent-No.: DE 10 2004 041 334 B3

The shuttle guard system per-
mits the removal of groundwa-
ter samples from an undistorted
area of groundwater. Distortions
even arise in regularly developed
measurement points due to verti-
cal currents in the water column
(through unavoidable vertical
differences in pressure, tempera-
ture and/or substance concent-
ration). The associated substance
transportation has effects on the
geochemical composition of the
sampled water and/or the correct
assighment of the sample to the
depth.

It is not possible to obtain a repre-
sentative groundwater sample re-
liably using classic methods where
there are vertical currents.

The shuttle guard system prevents
vertical currents and the associa-
ted danger of substance transpor-
tation, thereby permitting long-
term undistorted sampling.

The system can easily be retrofit-
ted in existing, regularly develo-
ped groundwater measurement
points and can also be dismantled
again without causing dama-
ge. Unlike special measurement
points and installations which
are associated with considerable
costs and which usually only al-
low sampling of a restricted depth
range with removal of small sam-
ple quantities.

Technical data

® Sample volume:
® Groundwater station material:
® Groundwater shuttle material:

® Sampling bag material:

Patent holder: GFI Grundwasserforschungsinstitut GmbH, Dresden

pressure

The PVC groundwater (GW) sta-
tion has been designed for per-
manent installation in a measure-
ment point, but can also be easily
removed again for maintenance
work. It has two inflatable packers
which permanently seal the filter
area of the groundwater area that
water flows through to protect
this against the stagnant water
above and below it, thereby pre-
venting substance transportation
between aquifer and stagnant wa-
ter or atmosphere. To do this, the
GW station is positioned in the

1000 ml

PVC

V2A steel

PA/PE 5-layer film

The system comprises two parts:

b

e

e

e Groundwater station (GW station) to separate the groundwater area
from the affected stagnant water

¢ Groundwater shuttle (GW shuttle) for isobar sampling under in situ

groundwater measurement point
in such a way that one packer is si-
tuated above and another below
the filter.

The sample quantity per sample is
1 litre. The sampling is controlled
using a laptop with Bluetooth con-
nection.

The system shown was developed
at the DGFZ Dresdner Grundwas-
serforschungszentrum e.V. (Dresden
Groundwater Research Centre) as
part of an R&D project in coopera-
tion with UGT Mincheberg GmbH.
The development has been suppor-
ted by the Federal Ministry of Eco-
nomics and Technology following
a decision by the German Bun-
destag under FKZ IW072066 and
MF090094.

Umwelt-Gerate-Technik GmbH
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Groundwater-Shuttle

To take a groundwater sample
the GW shuttle is lowered into
the measurement point where it
docks onto the GW station. The-
re is no need to pump water from
the groundwater measurement
point because the GW station se-
parates the filter area from the
stagnant water. For a perfect sam-
ple the connection path between
sample location and sample bag is
first rinsed with fresh groundwa-
ter after docking. Only then does
sampling take place.

The water sample is conveyed at
the corresponding water depth
into the pressure-retaining, repla-
ceable sample container, maintai-
ning the ambient pressure. Even
during the inflow of water there
is no serious change in pressure
here. Degassing and precipitation
processes are avoided.

The GW shuttle is then undocked
from the GW station and moved
out of the measurement point.
The filled sample container is re-
moved. If necessary the sample
can be taken all the way to the la-
boratory in the container maintai-
ning in situ pressure. A new samp-
le container is inserted in the GW
shuttle to take another sample.

® Taking undistorted groundwater
samples under in situ pressure

® Simple retrofitting in existing
measurement points

® Large sample quantity

® Protection of the aquifer

® \Where applicable non-destruc-
tive, fast dismantling

www.ugt-online.de

Every groundwater measurement
point must be equipped with its
own GW station which perma-
nently protects the aquifer and
is available at all times for taking
samples. The modular design of
the GW station enables simple ad-
aptation to the filter length of the
groundwater measurement point.

influenced
tanding wate

GW-Station

monitoring well with perma-
nent installation

However the filter length should
not exceed 10 m.

The GW shuttle must only be pro-
cured once. It can serve all GW
stations. Additional sample con-
tainers are recommended depen-
ding on the required number of
samples and frequency of samp-
ling.

control

is+— sampling port

sampling the monitoring
well
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Sedimentation traps

The sedimentation trap is a plate
trap that has been produced by
UGT GmbH under licence from
IGB Berlin, and which is used to
measure the sedimentation of
fine organic and inorganic partic-
les found on the beds of bodies of
water. The defining hydrodynamic
conditions of the beds of bodies
of water are reproduced through
the design and arrangement of
the plate traps, and the sedimen-
tation rates in moving water (e.g.
rivers, shallow seas, seabed, ca-
nals and harbour basins) are mea-
sured under the effect of gravity
and soil shearing stress.

It consists of a vertically mobile
piston whose upper surface con-
stitutes the collecting surface.
When the water charged with
sedimentary particles sweeps
past the upstream approach rim,
a boundary layer develops under
the impact of shearing stress si-
milar to that at the bottom of the
water. The particles settle on the
collecting surface in relation to
these conditions. A rigid roof con-
nected to the piston protects the
deposited sediment from external
influences.

Technical data

At the end of the exposure period
the deposited material is trans-
ported to the inside of the sedi-
mentation trap by lowering the
mobile piston. The roof seals the
sedimentation trap in this positi-
on and prevents material getting
lost when the trap is lifted out of
the water. The movement of the
piston is pneumatic. A hand pump
is recommended for simple use
in the field. The hose connection
provided for this has an inner dia-
meter of 4 mm.

® Material: Acrylic glass (PMAA)

® Plate: Total diameter 350 mm
Total height 120 mm

® Approach rim: Diameter 100 mm

® Piston: Diameter 150 mm
Height 27 mm

The sedimentation trap can be
placed directly on the bottom of
the water or can be positioned at
the desired height in the water
using a mounting rod.

® The recording of sedimentation
under realistic conditions

® |nstallation possible at any
height

Umwelt-Gerate-Technik GmbH
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Multilyzer

The Multilyzer is an online measu-
rement system for the detection
of selective groups of substances
in the soil water by intrinsic fluo-
rescence respectively absorption.
It enables online detection of en-
vironmentally relevant substances
in the soil water in low concen-
trations with minimal sample
volume on the basis of photome-
tric measurement methods.

Continually, temporally and qual-
itatively high resolution online
data enable a long-term stability
monitoring of ground water in the
field or in the laboratory without
the influence of thermal, photo-
chemical or oxidative effects.

This way a real-time detection is
possible.

The data are logged on internal
memory. The integrated monitor
displays current data and is used
to control the measurement. No
additional laptop is necessary at
the measurement site.

System components:

¢ Multilyzer measurement system

¢ Integrated tablet PC with touch
screen

Technical data

1-1000 mg/I

® Measuring range:

Additional equipment:

¢ Percolate extraction with
suction cups or suitable filters

¢ Fine tubes (minor dead volume)

e Sample bottle

e external pump unit (including a
particle filter) for sampling from
lower depths

Fields of application:

¢ Installation in a lysimeter station

¢ Installation in the field with
suction probes

* Laboratory measurements

(customised adaptation on request)

® Resolution: 1 mg/l

(customised adaptation on request)

® Detectable substances:

® Power supply:

® Interfaces:

® Flow rate:

® Dimensions [L x W x H] ML

® Dimensions [L x W x H] PU

www.ugt-online.de

25ul/min

NO,-; NO,-
12V supply voltage or battery

USB 2.0; HDMI; LAN

47 cm x 34 cm x 20 cm

37cmx29cmx 15 cm

—

‘{II ' Multilyzer

Pump Unit, optional

® Only minimal sample volumes
necessary

® Portable

® Enables online measurement
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WaSP 12V Submersible Pumps

These simple to use 12V submer-
sible pumps provide the flow rates
and control needed to purge and
sample groundwater from boreho-
les at depths of up to 30 metres.

The Waterra range of WaSP 12V
submersible pumps are used to
purge and sample groundwater
from boreholes. They are simple
to use, and with the addition of
a WaSP-F1 Low Flow Controller,
provide the groundwater profes-
sional with the ability to sample
at low or high flow rates.

The optional Waterra WaSP-F1
low flow controller is the ideal
accessory for the WaSP 12V sub-
mersible pump. See separate data
sheet for details.

The pumps are also characterised
by their long service life of 400
hours. This is up to 100% longer
than that of pumps from other
suppliers.

P2, P3 and P5 have an outer dia-
meter of 46 mm and are therefore
suitable for measuring points with

a diameter of 50 mm or more.
The N21 can be used for narrower
measuring points. Therefore all
WaSP pumps are suitable for 2“
wells.

Every pump is delivered with a
sufficiently long lead so that its
maximum delivery height can be
utilised No cables need to be joi-
ned together.

All pumps require discharge hoses
with 10 mm inner diameter for
the water. Hoses and cable ties
for all WaSP submersible pumps
are ordered and delivered sepa-
rately.

Advantages

® Easy to use

® |nexpensive

® Continuous pumpling

® Smooth and controlled flow rates
® Long life expectancy

WaSP-F1 Low Flow Controller

Material
Maximum Lift
Maximum Flow
Duty cycle

Pump diameter
Pump body length
Max. Amps
Discharge tube (ID)

Supplied cable

I/min

mm

mm

amp

PVC PVC
12 18
9.5 12
Continuous Continuous
46 46
241 381
7 11
10 10
15 21

PVC PVC
30 21
14 9
Continuous Continuous
46 37
610 406
15 4
10 10
33 24

Umwelt-Gerate-Technik GmbH
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Picarro L2140-i Analyzer

Simultaneous measurement of
oxygen and hydrogen isotopy

The analysis of the water balan-
ce is increasingly supported by
isotopy over the last years. The
distribution of the seasonal input
as well as the shift through evapo-
transpiration enables the deter-
mination of retention times and
the differentiation of the water
components (surface run off and
ground water discharge using the
isotopic signature.

¢ Simultaneous measurement of
60, 60, 6D and Y0 excess in
liquids and vapour

e Easy use at the push of a button

¢ High measurement accuracy
and repeatability

In combination with the UGT tip-
ping counter different discharge
depths can be sampled and ana-
lyzed.

www.ugt-online.de

Additionally available analyzers
on request:

* 12130-/ (8D and 60 in H,0)

* L2140-i (6D, 60, 670 and 0O
excess in H,0)

L2130-j with Continuous Water
Sampler (CWS) for continuous analy-
sis of 80 and 6%H in liquid water
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ORDERING DETAILS

Groundwater-Shuttle

198500 2 m long, cable length up to 100 m

198510 With Bluetooth, cable drum, cable length up to 100 m

Sedimentation trap

198000 Sedimentation trap
Multilyzer
194000 Online measurement system

WasSP 12V Submersible Pumps

194500 WaSP P2 12 V Submersible Pumps 9.5 |/min
194501 WaSP P3 12 V Submersible Pumps 12 |/min
194502 WaSP P5 12 V Submersible Pumps 14 |/min
194503 WaSP N21 12 V Submersible Pumps 9 |/min
194504 WaSP-F1 Flow Controller for 12 V Submersible Pumps

Picarro L2140-i Analyzer

194400 Simultane Messung der Sauerstoff- und Wasserstoffisotopie

Umwelt-Gerate-Technik GmbH




Description

Sample container

Sample bag
PA / PE 5-layer film

Guide pulley
For lowering the groundwater shuttle in a
way that is simple and protects cables

Additional volume
To keep the pressure in packers constant
for longer

Suspension
To affix equipment within the sealed mea-
surement point pipe

Hand membrane pump with manometer
Aluminium 18 ml stroke

Mounting rod
V2A steel, square

Head for mounting rod

Slide to attach sedimentation trap to moun-
ting rod
V2A steel, square

PVC hose
Internal diameter 4 mm

Discharge hoses
Inner diameter 10 mm

- LDPE 1/2x3/8 inch (¥10x12 mm) - 30 m

- LDPE 1/2x3/8 inch (~¥10x12 mm) - 100 m

- 3-way valve (for hoses with 9-11 mm
Inner diameter)

- 1 pack of 25 cable ties, 100 mm

WaSP-F1 Flow Controller

Pump Unit

www.ugt-online.de

Usable for

® Groundwater shuttle

® Groundwater shuttle

® Groundwater station
® Groundwater shuttle

® Groundwater station

® Groundwater station

® Additional volume sensor

® Sedimentation traps
® Groundwater shuttle

® Sedimentation traps

® Sedimentation traps

® Sedimentation traps

® Sedimentation traps

® \WaSP 12V
Submersible Pumps

® \WaSP 12V
Submersible Pumps

® Multilyzer

HYDROLOGY

ORDERING DETAILS
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METEOROLOGY

WEATHER STATION

Weather stations are used to record large-scale dynamic processes within
the atmosphere in addition to limited spatial climates such as those for
woods or cities. These processes and the resultant weather dynamics have

decisive influence on the water balance of a region, on the soil, on flora and
fauna and thus also on land use.

The extension of a measurement station to include meteorological sensors
generally generates increased information, permitting a comprehensive
picture of the hydrological, geological, biological or chemical processes.
The equipment on the weather station can look very different depending
on the objective of the application.

Table of Contents

Weather Station UGT ......ceeeiiiiiiciiiieeee e eceiieeee e e e eeeianreeeeeeeeeannaeeeseeeennnnsseseseesns

IMETOS® pro Weather Station ..........ceeecieeiiiieeecciiee e e ceee e e e eeeee e e senee e 143
Clima sensor 2000 WNHTF.......cccttiiiiiiiieeieeeieeeieesieeeieessveeereessneesneesneesnees 144
Ordering details .......eeeieeiee e e e e e e e e 145
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VWeather station U

UGT offers specially customised
weather stations to meet the pre-
cise requirements of the planned
use of the weather station. The
core element of these weather
stations is the tried and tested
UGT data logger DL-200. Depen-
ding on the project requirement,
sensors for the following examp-
les of parameters can be connec-
ted to these data loggers:

* Wind direction
e Wind speed

® Solar radiation
e PAR

* Air temperature
®  Air humidity

® Air pressure

® Precipitation

e Soil temperature (optionally
at different depths)

e Soil moisture (optionally at
different depths)

In the following chapters on the
subject of meteorology you will
find a summary of the standard
meteorological sensors offered by
UGT. Other sensors are possible
on request. Equipping weather
stations for specific applications
makes it possible to also record
non-meteorological data such as
soil moisture at the same time.

The measurement data can be
transferred and retrieved from
the data logger using remote data

transmission, by USB cable or by
feeding data into a data network.
The efficient energy management
of the logger reduces the energy
requirements of the weather sta-
tion to a minimum. The energy
supply can therefore be provided
optionally using the mains current
(230V / 50 Hz) with back-up batte-
ry to bridge failures in the mains
current with solar panel or using
rechargeable batteries. You can
find detailed information on this
in this catalogue in the section on
“data acquisition and energy sup-

ply”.

UGT uses weather station masts
made from high quality V2A stain-
less steel pipe for reliable instal-
lation and minimal influence on
sensors. The ground socket spe-
cially developed for this (which

Advantages

can be tilted depending on mast
length and location) and the ten-
sioning using stainless steel cables
guarantee simple installation and
stability for the weather station.
The masts are available in any
length in line with the individual
character of the UGT weather sta-
tions, but are generally 2 m long in
accordance with German Meteo-
rological Service guidelines

Umwelt-Gerate-Technik GmbH




IMETOS® pro weather station

The iIMETOS® pro weather sta-
tions can be equipped with up
to 80 sensors, and can therefore
deal with almost all established
micro meteorological challenges.
The energy supply for the entire
weather station is provided using
solar panels and rechargeable
batteries, so that no mains con-
nection is required on the instal-
lation site. All data measured by
your iMETOS® pro are transmit-
ted via GPRS/GSM to the uniform
“field climate” user platform with
password protected access. This
website offers the following op-
tions: access to weather data in
the most diverse forms (tabular,
graphics, various averages etc.),
alert programming for SMS alerts
(threshold value changes, ente-
ring a telephone number etc.)
and options such as automatic
M2M interface for downloading
to other servers.

You can change your parameters
at any time, thereby adapting
your requirements quickly and
individually. This central internet
solution requires absolutely no
additional software on the part of
the user, but merely an internet
access with browser. It therefo-
re has unrestricted potential for
expansion. The field climate plat-
form provides open interfaces
for customised (XML EXCEL and
other) solutions to configure local
alert networks for cooperatives,
regions, pesticide dealers etc.

www.ugt-online.de

Technical data

These solutions are developed
jointly with experts from Pessl Ins-
truments and local partners.

The equipping of the weather sta-
tion with sensors also takes place
in agreement with the customer.
When doing so the selection of
sensors is not limited to purely
meteorological sensors. iIMETOS®
pro weather stations with special
soil moisture measuring station

METEOROLOGY

for hydrological measurement net-
works can also be equipped with
the EnviroScan or Ech20 EC5, Ech20
HS10 und Ech20 5TE soil moisture
sensors and with tensiometers.

Advantages
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Clima sensor 2000 WNHTF

The Clima sensor 2000 WNHTF
represents a new generation of
sensors.

It logs the following parameters
uniformly and reliably, and is com-
pact:

¢ Wind speed

® Precipitation yes/no

e Brightness (east/south/west)
® Temperature

e Humidity

¢ Nightfall

The current outputs can be used
to control external devices and/or
record analog measurement data.
The sensor perfectly combines
the sensors for the most impor-
tant five parameters for environ-
mentally-related control techno-
logy (window blinds, greenhouses
etc.) but thanks to standardised

Technical data

outputs is, however, also extre-
mely suitable for logging environ-
mental measurement data. The
compact design permits simple,
inconspicuous assembly. The sen-
sor is supplied complete with 10
m connecting cable and a stain-
less steel mounting clamp for ins-
talling on walls or masts. All exter-
nal parts are corrosion-resistant,
made from quality plastic. The Cli-
ma Sensor 2000 WNHTF also has
a serial interface (RS 422/485), a
DCF77 receiver for time and ra-
dio, as well as heating to protect
against dewing. This compact
sensor is also available for two,
three or four of the above menti-
oned parameters on request.

Advantages

Umwelt-Gerate-Technik GmbH
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UGT weather station

iMETOS® pro weather station

161041 iMETOS® field climate

Clima Sensor 2000 WNHTF

ORDERING DETAILS

www.ugt-online.de
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WIND AND BARO TRANSMITTERS

Wind direction and wind speed, especially in the horizontal direction, are
fundamental to meteorological considerations and to environmental mea-
surement engineering. In times of alternative sources of energy, know-
ledge about wind conditions is also significant when planning and eva-
luating wind turbines. Using baro transmitters, information on the wind
conditions to be expected can be obtained early on from the prevailing air
pressure conditions.

Table of Contents

Compact wind sensor

Classic wind sensor

Compact wind direction sensor
Classic wind direction sensor
Barometric pressure sensor

Ordering details

www.ugt-online.de
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Compact wind sensor

This wind sensor is an inexpensi- The device has a PG 21 thread
ve transmitter for measuring ho- with 2 nuts for assembly.

rizontal wind speed. The output
signal is emitted as analog signal.
The cup star is made of plastic
while the housing is made from
anodised aluminium and plastic.

Advantages

Technical data

Classic wind sensor

The classic wind sensor is a trans- All main parts are made from
mitter for measuring the hori- anodised aluminium. This wind
zontal air flow irrespective of its sensor is equipped with an elec-
direction using an analog output tronically regulated heater which
signal. The cup star speed is scan- can also be disconnected to save
ned using an opto-electronic, con- energy if wished.

tactless and wear-free procedure
and starts up particularly gently.
There is a plug-in connection in
the shaft of the device. Assembly
is preferably on a mast.

Advantages

Technical data

Umwelt-Gerate-Technik GmbH
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Compact wind direction sensor

This wind direction sensor is an in-
expensive transmitter for measu-
ring horizontal wind direction
with analog output signal. The
wind vane is made of plastic, and
the housing is made of anodised
aluminium and plastic.

Technical data

Thereis a PG 21 thread with 2 nuts
on the underneath of the housing
for mounting.

Advantages

Classic wind direction sensor

The Classic wind direction sensor
is an accurate, durable transmitter
for measuring the direction of the
horizontal air flow using an analog
output signal. It is equipped with
an opto-electronic scanner (code
disc) which produces a particular-
ly gentle start-up speed and which
operates in a wear-free manner.
All main parts are made from ano-
dised aluminium.

A plug-in connector is provided in
the shaft for assembly on a mast.

Technical data

www.ugt-online.de

This transmitter has an electro-
nically regulated heater which
can also be disconnected to save
energy if wished.

Advantages
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Barometric pressure sensor

The baro transmitter is used to The plastic housing is splashproof
record the absolute barometric and protects the circuit from wea-
air pressure. The analog output ther influences. A sinter filter con-
signal can be evaluated for mete- nected underneath the housing
orological purposes or used as in- permits the requisite pressure
put signal for control systems and equalisation in the housing.

automatic controls. The prevailing
absolute pressure is proportio-
nally converted to a standardised
electrical output value using elec-
tronics downstream of the piezo-
resistive sensor.

Technical data Advantages

Umwelt-Gerate-Technik GmbH
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Compact wind sensor

Classic wind sensor

Compact wind direction sensor

Classic wind direction sensor

ORDERING DETAILS

Barometric pressure sensor

www.ugt-online.de
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RAIN GAUGES

Rain gauges record the rain that has fallen over a specific period of time.
These values are the basis for every examination of water balance and are
used in meteorology for weather forecasting. Many years of rainfall sta-
tistics can, for example, be used for crop planning in agriculture or when
considering flood water. Depending on the design, rain gauges can be used
for snow as well as for rain.

Table of Contents

Automatic rain gauge with tipping bucket
Rain gauge with tipping bucket
Precipitation sensor/ombrometer

RG 50 precipitation sensor

Rain gauge acc. to HELLMANN

Rain and snow gauge acc. to HELLMANN
Ordering details
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Automatic rain gauge with tipping bucket

This rain gauge with tipping bu-
cket has a magnetic encoder with
reed contact. The tipping bucket
empties automatically each time
it catches rain from 0.2 mm preci-
pitation and triggers an electrical
pulse. These pulses are added to-
gether when recording the data.
The data recording can either use
an electronic counter or a 1-chan-
nel data logger.

The housing is completely made
of plastic (PE) and all parts are
rust-proof. The surface of the tip-
ping bucket is metallic to make it
more durable. The automatic rain
gauge can be used both in wea-
ther stations and as “stand alo-
ne” measurement instrument. A
mounting base with adjustment
screws is used to attach the rain
gauge on the installation mast and
also for the horizontal alighnment
of the device. A built-in spirit level
can be used to check the horizon-
tal alignment.

Rain gauge with tipping bucket

This automated rain gauge can be
supplied with an electrical hea-
ter to record precipitation in the
winter. The electrical connection
takes place using a 12 m cable
with RJ 11 socket fixed to the sen-
sor. Extensions are possible on
customer request.

Advantages

Technical data

Developed through experience
and equipped with the proper-
ties and advantages of tried and
tested predecessors, this rain sen-
sor with weighing is the “best in
class”. Its functionality is precisely
geared to the needs of classic me-
teorology and hydrology as well as
semi-professional industry mete-
orology. It has been awarded the
best price/performance ratio of
its class for the reliable weighing
tipping bucket system and good
quality materials. This measure-
ment instrument can also be ob-
tained in a heated version which
can be used throughout the year.

When used together with a UGT
data logger, volumes of rain are re-
corded automatically. The data are
read out via an RS-232 interface.

Advantages

Technical data

Umwelt-Gerate-Technik GmbH
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Precipitation sensor/ombrometer

This device is used to record readings of precipitation volume and intensity
for digital transmission of these measurements. The measurement prin-
ciple is based on the description in the »Guide to Meteorological Instru-
ments No. 8« from the WMO. The tipping actions of the tipping bucket are
recorded by a contact and read out via the electronics as a pulse for further
processing using intensity-related linearisation.

This precipitation sensor is made
from weather-resistant stainless
steel and is also available with 49
W and reinforced 113 W housing
heaters. As a result it is especially
suitable for use in mountains.

Technical data

This precipitation sensor concerns
an extremely precise rain gauge
with pulse output as encoder for
data collection systems and re-
mote data transmission. The pre-
cipitation volume is detected by a
plastic tipping bucket supported
by ball bearings with spirit level
and adjustment screw. It is also
available with a collecting surface
of 400 m? if required for the res-
pective task.

Technical data

www.ugt-online.de

Advantages

The RG 50 can furthermore also
be equipped with a bird protec-
tion ring and with a heater if used
in areas at risk from frost. The
housing made of painted alumini-
um is weatherproof and tough.

Advantages

RG 50 precipitation sensor




METEOROLOGY

Rain gauge acc. to HELLMANN

This rain gauge acc. to HELLMANN Set complies with DIN 58666 C -
complies with the requirements and consists of:
of the German Meteorological * 1 top component

Service in accordance with the
WMO standard and DIN 58666
C. The collecting surface of the
stainless steel collector is 200 _ )
cm? and is limited by a sharp ring. * 1 measuring cylinder .
The collected precipitation passes Set f duri all |
through a funnel into a plastic can et tor use during snowia

& a plastic car complies with DIN 58666 D
whose narrow opening minimi- .

. . and consists of:

ses condensation. The volume is
then measured using the corres-

® 1 bottom component
® 1 receptacle
® 1 support

® 2 top components

ponding graduated measurement ® 2 bottom components
vessel. This rain gauge is also ® 1receptacle
available for use during snowfall e 1 support

with a set of snow crosses, covers * 1 measuring cylinder

and extra vessels in accordance
with DIN 58666 D.

® ) SnOW Crosses
® 1 cover

® 1 collecting can

Technische Daten Advantages

Rain and snow gauge acc. to HELLMANN

Both rain and snow can be recor- the corresponding value only
ded using this rain gauge. Mea- needs to be read off. The collec-
surement is based on the HELL- ting surface of 100 cm? is limited
MANN principle. The precipitation by a sharp ring.

in this version of the HELLMANN
rain gauge is directly captured in
the measurement vessel so that

Technical data

Advantages

Umwelt-Gerate-Technik GmbH



Automatic rain gauge with tipping bucket

161302 Heated

Rain gauge with tipping bucket

161240 Heated

Precipitation sensor/ombrometer

166130 With reed contact Heated

166160 With analog output Heated

RG 50 precipitation sensor

161200 Heated

Rain gauge acc. to HELLMANN

161022 Small version

Rain and snow gauge acc. to HELLMANN

www.ugt-online.de
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ORDERING DETAILS

Description

Power supply unit for heated rain sensors

Bird protection ring

Snow cross for rain gauge acc. to
HELLMANN
Collecting surface 100 cm?

Snow cross for rain gauge acc. to
HELLMANN
Collecting surface 200 cm?

Large measuring cylinder
for 200 cm? rain and snow gauge

Small measuring cylinder
for 100 cm? rain and snow gauge

Usable for

® Rain measurement with Lamb-
recht tipping bucket

® RG 50 precipitation sensor

® Rain gauge acc. to HELLMANN

® Rain gauge acc. to HELLMANN

e Rain and snow gauge
acc. to HELLMANN

e Rain and snow gauge
acc. to HELLMANN

Umwelt-Gerate-Technik GmbH
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TEMPERATURE AND MOISTURE SENSORS

The temperature sensors introduced in this chapter are in no way purely
meteorological temperature sensors. The chapter also introduces sensors
for soil temperature, because the soil temperature is of great significance
to processes in the soil, to the soil life (the edaphon) and to plants.
Moreover both temperatures can deliver information on the water balan-
ce. Because air temperature and air humidity are closely related to each
other, measurement equipment exists with sensor combinations that can
record both of these parameters together.

Table of Contents

WKB63 resistance thermometers ....

Soil temperature measurement

Temperature measurement on the surface of the soil

Soil temperature profile measurement

Air temperature transmitter with weather and radiation protection
Ventilated air temperature transmitter

Air humidity and temperature sensor

Ordering details
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WKB63 resistance thermometers

This Pt100 cable resistance ther- Itis available in the following stan-
mometer with protective metal dard versions for ideal adaptation
sleeve is strong, compact and to the measurement conditions,
inexpensive. It is suitable for re- and can be supplied with additio-
cording both soil and air tempe- nal protective tube on request.
rature.

Technical data Advantages

Sleeve @ Sleeve length
Thermometer model d/ (d1) useful length [mm]
[mm] (standard lengths)

Connecting cable/maximum
operation temperature

Other sleeve diameters and sleeve lengths are possible on request.
Please contact us to select the sensors that are best for you.

Soil temperature measurement

This soil temperature sensor is
particularly characterised by its
simplicity of use. Both in the field
and in lysimeters it can be ins-
talled without screw starter and
removed without causing damage
because the stainless steel shaft
needs simply to be pressed into
the ground. There is a choice of
either a PT100 or PT1000 sensor Technical data
element. The cables are clamped
above ground onto the terminal
head. In the standard version the
cable is 5 m long; special lengths
are available on request.

Advantages

Umwelt-Gerate-Technik GmbH




The temperature probe for
measuring the temperature on
the surface of the soil is installed
at the desired height parallel to
the soil surface using a ground
spike. The ground spike also has
a roof to protect the tempera-
ture sensor from direct sunshine,
wind and mechanical influences.
The ground spike, protective roof
and sensor shaft are made from
stainless steel. The system can be
supplied with PT 100 or PT 1000
sensor element. The standard
cable length is 5 m, but custo-
mised lengths can be produced on
request.

Advantages

Soil temperature profile measurement

The distribution of up to 8 tempe-
rature sensors at various depths
facilitates an insight into the spa-
tial development of the tempe-
rature in the soil. No elaborate
installation of individual sensors
is required using this probe. The
sensor elements are connected
to the ground via stainless steel
studs for optimal temperature
transmission.

The probe tube is made from PVC
which minimises the influence of
thermal conduction.

Technical data

www.ugt-online.de
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Temperature measurement on the surface of the soi

-

Technical data

The soil profile temperature pro-
be is available with PT100 or PT
1000 sensors. The depth profile
can be configured individually.

Standard depths are:

5cm,10cm,20cm, 30cm, 40 cm,
50 cm, 80 cm and 100 cm

Advantages




METEOROLOGY

Air temperature transmitter with weather and radiation protection

This deviceis used for precise mea-
surement of outdoor air tempera-
ture. Using a specially designed
weather and radiation protection
made from anodised aluminium,
the PT 100 temperature sensor is

Technical data

This temperature transmitter is di-
stinguished by a ventilated sensor
element for precise air tempera-
ture measurement. The sensor is
surrounded by double radiation
protection. A built-in ventilator
ensures the necessary inflow of

Technical data

These combined humidity and
temperature sensors are compact
sensors with a rod design and
with a high degree of accuracy
that have been specifically deve-
loped for use in the meteorologi-
cal area. These sensors are fitted
with a membrane filter as stan-

Technical data

protected from distortion caused
by environmental influences such
as direct sunshine, while ideal
ventilation is simultaneously gua-
ranteed.

fresh outdoor air to the PT100
measurement element:

¢ Integrated ventilator

¢ Protection from distorting en-
vironmental influences

dard. The version with stainless
steel sintered filters is recommen-
ded for high wind speeds or in the
case of a burden on the sensor
due to salt spray, sand or dust (for
example proximity to the sea, in-
dustrial areas etc.).

Advantages

Air humidity and temperature sensor

Advantages

Umwelt-Gerate-Technik GmbH



WK®63 resistance thermometers

Soil temperature measurement

Temperature measurement on the surface of the soil

Soil temperature profile measurement

Air temperature transmitter

Ventilated air temperature transmitter

Air humidity and temperature sensor

169105 Young model without protective sleeve

Description Usable for

Weather and radiation protection ® For all temperature sensors
for protruding temperature sensors

www.ugt-online.de
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RADIATION SENSORS

The temperature of the surface of the earth as well as fundamental life
processes of plants are determined by the radiation balance. This describes
the overall effect of radiation, taking absorption and reflection as well as
re-emission and diffusion into consideration. Depending on their design,
radiation sensors can record the radiant flux density of specific irradiance
parts or of all irradiance.

Table of Contents

CMP 3 pyranometer ...

Net radiation transmitter

NR Lite silicon net radiometer
CNR 4 net radiometer

Ordering details
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CMP 3 pyranometer

This transmitter is used to mea- installations, in industrial appli-

sure solar irradiance. Due to the cations and for use underwater. It

spectral range of 0.31 — 2.8 um, has a screw-on mounting rod for

the device can also be used as simple installation.

albedometer in the sense of a

double pyranometer. The CMP h—
3 is smaller and lighter than other The device corresponds to “se- alid
CMP pyranometers. It hasastrong cond class” in accordance with

4 mm glass dome which protects WMO and I1SO 9060 and is sup-

the thermopile from external in- plied with the respective test cer-

fluences. Its small size and water- tificate.

proof construction make this ins-
trument ideal for deployment in
agriculture, for monitoring solar

Technical data

Advantages

Net radiation transmitter

The net radiation transmitter con-
sists of two completely identical
thermopiles connected against
each other which measure the
solar and reflex radiation. The dif-
ference between the direct irra-
diation and reflected radiation is
read out as measured value. The
instrument corresponds to “first
class” in accordance with WMO
and is supplied with test certifi-
cate. Technical data

Advantages

Umwelt-Gerate-Technik GmbH




NR Lite silicon net radiometer

METEOROLOGY

The instrument is used to measu-
re net radiation, the balance bet-
ween total radiation from above
(solar radiation and long wave at-
mospheric counter-radiation) and
the total radiation from below
(short wave reflection radiation
and the long wave ground radia-
tion).

The radiation values are recor-
ded using thermopiles connected
against each other. The output si-
gnal is proportional to the net ra-
diation and can be interpreted as
the radiation energy that is absor-
bed from the earth’s surface.

The NR Lite is characterised in
particular by its compact and light
design which, with its 40 cm long
support arm, makes it very suita-
ble as portable measurement in-
strument.

CNR 4 net radiometer

The CNR 4 consists of two pyra-
nometers and two pyrgeometers
whereby one instrument faces up-
wards and the other faces down-
wards. Together they all measu-
re the energy balance between
short wave and long wave (far
infrared) radiation as well as the
Albedo. The CNR 4 is the succes-
sor to the familiar CNR 1, and has
considerably improved proper-
ties. The CNR 4 is extremely light
and equipped with an integrated
sunshield to reduce the impact
of thermal effects on the mea-
surement. The meniscus-shaped
dome of the upper pyrgeometer
ensures a significantly better mea-
surement of long wave radiation.

The optional CNF 4 ventilation
unit is unique and very efficient
in preventing dirt, moisture, dew
and frost accumulating on the
sensors.

www.ugt-online.de

Technical data

Advantages

Advantages

Technical data
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ORDERING DETAILS

CMP 3 pyranometer

Net radiation transmitter

NR Lite silicon net radiometer

CNR 4 net radiometer

Umwelt-Gerate-Technik GmbH




METEOROLOGY

AIR ANALYSIS

Information about air constituents is vital for providing knowledgeab-
le answers to current environmental research issues. In addition to the
~Classic” greenhouse gases such as CO,, CH,, CO and H,0 which have been
and which continue to be at the centre of attention with regard to global
change, ever more constituents of the air are gaining significance in atmos-
pheric research. Here it is apparent that real time measurements in the
field detect trends more quickly from which forecasts can be derived. To
guarantee this, robust but compact measuring systems are required which
can detect the concentrations and isotope ratios for the most important
molecules up to an accuracy of ppb. Modern equipment with a high tem-
poral resolution in terms of measurement frequencies in the hertz range
are deployed in the most diverse atmospheric ,,flux” measurements. Mea-
surements with these modern devices are, of course, not restricted to the
field; they can also be used under indoor conditions at any time.

Table of Contents

Picarro G2301 CRDS Analyzer
Picarro G2401 CRDS Analyzer
Picarro G2401-m CRDS Analyzer
Picarro G5102-i Analyzer
Picarro L2130-i Analyzer

Picarro G5131-i Analyzer
Ordering details
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Picarro G2301 CRDS Analyzer

For the precise measurement of CO,, CH, and H,O in Air g

The measurement of greenhouse ports the dry mol fraction. The
gases is an important field of re- software features an intuitive user
search in climate research and interface and numerous customi-
meteorology for a long time alrea- zation tools.

dy. For this purpose Picarro offers
with the G2301 CRDS an analyzer
for the analysis of the “Top 3”
greenhouse gases with unrivaled Technical data
precision. The high precision of
the measurement, the high accu-
racy of the data acquisition and
the portability in combination
with the lowest guaranteed drift
of all devices for these measure-
ments available on the market
militate in favor for the G2301.
Further the integrated water cor- Automatet calculation
rection feature automatically re- of dry mol fraction

Precision
(1-0 of: Raw 5 sec /
5 min avg data)

<70 ppb/ < 0.5 ppb/ <80 ppm/
25 ppb 0.22 ppb 30 ppm

Yes Yes No

Picarro G2401 CRDS Analyzer

For the precise measurement of CO,, CO, CH, and H,0 in Air

The G2401 is a field-deployable ses. With the precise measuring
analyzer for the parallel conti- method, the high accuracy and
nuous measurement of the four the small drift it meets the WMO
atmospheric tracer gases CO,, CO, Data Quality Objectives for CO,
CH, and H,0. It distinguishes itself CO, and CH,. The integrated wa-
through the smallest drift of all ter correction feature automati-
devices available for continuous cally reports the dry mol fraction.

measurement of greenhouse ga-

Technical data

L. <50 ppb/ <15 ppb/ <1ppb/ <30 ppm/
Precision 20 ppb / 1,5ppb / 0,5 ppb / 5ppm/
(5sec/5 min /60 min, 10) 10 ppb 1 ppb 0,3 ppb not available

Automatet calculation of dry

mol fraction Yes Yes Yes No

Umwelt-Gerate-Technik GmbH




Picarro G2401-m CRDS Analyzer

METEOROLOGY

For precise in-flight measurements of CO,, CO, CH, and H,O in Air

The G2401-m is designed for the
continuous in-flight measurement
of the four atmospheric green-
house-relevant tracer gases CO,,
CO, CH, und H,0. The precision
of the measuring method and the
accuracy of the data acquisition
and the portability set this de-

Technical data

vice apart from comparable gas
analyzers. Unique in the world is
the applicability for continuous
in-flight measurements. The
G2401-m features an integrated
water correction feature, which
automatically reports the dry mol
fraction, as well as a software with

an intuitive user interface and nu-
merous customization tools.

Precision
(1-s over 30 secs,
vibration @ 20 Hz, 1g)

<200 ppb

<30 ppb

<2 ppb <150 ppm

Drift with Changing Pressure
(Peak to peak 30 sec average;
<1.4)

<700 ppb

<50 ppb

<7,5ppb

Not available

Picarro G5102-i Analyzer

For the precise measurement of NO, Concentration / Isotopes

Over the past years the isotopic
research has become increasingly
important. With the G5102-i ad-
ditionally to the NO, concentrati-
on also the isotopic composition
can be continuously and precise-
ly determined. The simultaneous
measurement of 6N including

Technical data

site-specific isotopomers is possi-
ble. The device is suitable for field
sites as well as for laboratory use.
Additionally the measurement
range can be expanded to inclu-
de &0 with the upgrade option
(UH5131-i).

Typical: < 0.04 ppb
Guaranteed:
< 0.05 ppb

N,O (Concentration)

www.ugt-online.de

Typical: < 0.07ppb
Guaranteed:
<0.1 ppb

300 - 1500

< 0.1 ppb Typical
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For the precise measurement of 6D and 620 Isotopes in Water

The L2130-i is Picarros most po- est precision. It is characterized in
pular isotopic water analyzer and particular by the low drift typical
features the simultaneous and for Picarro. With one calibration
continuous measurement of 60 per day it is possible to measure
and 8D. Worldwide it is success- with an accuracy better than one
fully used in field and laboratory per mill. For liquid analysis the gu-
studies and offers the possibility aranteed accuracy is even better
for analyzing water isotopes in li- 0,025 per mill for 60 and 0,1 per
quids, vapor and solids with high- mill for 6D.

For the precise measurement of
N,O Concentration and Isotopes
analysis for 8N, &6Na, 6'°NB,
620

With the G5131-i next to the N,O
concentration also the isotopic
composition of N,O (6*N inclu-
ding site-specific isotopomers
and 8%0) can be measured conti-
nuously and precisely. The device
is so designed that the best re-
sults are obtained at atmospheric

concentrations. As almost all of boratory use as it inter alia allows
the Picarro devices it is suitable for a cryogen-free continuous
for field sites as well as for the la- operation. 16 port manifold
Technical data
Precision Precision Concentration Max Drift
1-0 1-0 Range (over 24hrs, peak to
10 min avg 100 sec avg (ppb NLO in Air) peak, 1hr average)
. Typical: < 0.04 ppb Typical: < 0.07 ppb .
N,0 (Concentration) Guaranteed: < 0.05 ppb  Guaranteed: < 0.1 ppb 300-1500 <0.1 ppb Typical
Typical: 0.3 %o Typical: 0.7 %o .
15 15 15 _ o,
SR, S Guaranteed: < 0.5 %o Guaranteed: < 1%o 300-1500 UV
. 0,
50 Guaranteed: < 0.7 %,  Cuaranteed: <1% 300 - 1500 < 2 %o Typical

(300 sec avg)

Umwelt-Gerate-Technik GmbH
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Picarro G2301 CRDS Analyzer

Picarro G2401 CRDS Analyzer

Picarro G2401-m CRDS Analyzer

Picarro G5102-i Analyzer ORDERING DETAILS

Picarro L2130-i Analyzer

Picarro G5131-/ Analyzer
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ECOLOGY

CLIMATE INFLUENCED BY VEGETATION

Local climates are greatly influenced by the vegetation found there, just as
vegetation is substantially influenced by the prevailing climate. This inter-

action is of great interest both to ecology and to meteorology. At the same
time, however, it also represents specific challenges with respect to the
monitoring of meteorological parameters. This is especially the case in the
area of forestry where, due to their size, trees have an enormous influence,
but one which differs in spatial and temporal terms depending on the type
of tree, concentration and season. Tried and tested meteorological mea-
surement procedures are adapted and additional parameters measured to
reliably record the influence of types of vegetation on the climate.

Table of Contents
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Litterfall trap

The litterfall trap can be used to
obtain samples of fallen leaves,
conifer needles, pieces of wood
and seeds. Important information
can be discovered about the sta-
te and process operations of the
ecosystem from the mass of litter
and its temporal distribution. The
chemical examination of litterfall
samples in the laboratory gives an
insight into the nutrient balance
in the ecosystem.

The UGT litterfall trap is funnel-
shaped with a collecting surface of
500 mm x 500 mm and a ground
surface of 100 mm x 100 mm.

Technical data

It is made from weatherproof
aluminium and is riveted in the
corner areas. The folds are sealed
with silicon rubber. This design
means the litterfall trap is both
very robust and resistant to falling
branches.

The base frame made from square
steel tubing enables simple instal-
lation and keeps the collector in
the correct position. It is fixed in
the ground using two ground sta-
kes. The corrosion coating guaran-
tees a long service life.

An optional strainer insert for ea-
sier removal of litter is available.

® Collecting surface:

® Material:

Deposition sampler

500 x 500 mm

Aluminium, riveted

® Tough
® Simple installation

The deposition sampler is used
to record precipitation to analy-
se the precipitation composition
in the laboratory. Collecting tank
and collection volume are con-
nected to each other by screw
connection. A protective filter
that is overlaid with glass beads
is integrated in the screw connec-
tion. This filter system prevents
the entry of coarse dirt and at the
same time avoids condensation
from the collector volume in or-
der to maintain the concentration
of the substances dissolved in the
water.

Technical data

® Collecting surface:
® Collection volume:

® Material:

It is made of PE-HD. The aperture
is restricted by an acrylic glass ring
to guarantee the collecting sur-
face of 100 cm?.

® Keeps substance concentration
in the sample

100 cm?
21

Aluminium, riveted

By way of standard the deposition
is recorded 1 m above the surface
of the soil in a PVC pipe (@ 130
mm) that has a ring attached to its
free end to prevent birds settling
on it. However the tiered installa-
tion of the deposition sampler is
possible on customer request.

Umwelt-Gerate-Technik GmbH
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Rain gully under vegetation

The rain gully is used to establish
the passage of rain through the
tree crowns as basis for determi-
ning the throughfall. In contrast to
standard rain gauges, the precipi-
tation here is not recorded at spe-
cific points but rather integrally
over a larger area to take account
of the irregularity of the forest
canopy. It is made from stainless
steel panels. The dimensions and
the resultant effective collecting
surface may be freely selected by
the customer. To ensure quanti-
tative recording of the captured
precipitation, it is recommended
that it be used in combination
with a tipping counter and where

Mobile roof construction beneath the treetops

This individually adapted, mobile
roof construction which is either
manual or automatically cont-
rolled by rain sensors has been
designed for targeted irrigation
scenarios (e.g. drought stress tri-
als) in forests, also where there is
fully grown vegetation. The trunks
of the respective “covered” trees
are integrated in the roof struc-
ture; the stemflow is collected
using elastomer collars (see also
UGT stemflow meter) and con-
veyed away on the roof. The rain-
water obtained in this way can be
collected and examined or used
for targeted spray irrigation.

Depending on the respective ve-
getation situation, 80-90% of the
entire roof surface made from
special transparent UV-resistant
film across piping rails can be con-
structed so that it can be moved.
The remaining 10-20 % is perma-
nently closed. The special const-
ruction, which can be compared
to a “pagoda roof”, enables a ver-
tical and horizontal exchange of
air even when closed.

www.ugt-online.de

necessary collecting vessels for
sampling. The measurements can
be consistently recorded using a
data logger.

As a result the micro climate of
the crops is only slightly disturbed
and problems caused by “stag-
nant air” such as mould are avo-
ided. The entire roof construction
has a modular structure and can
be extended almost indefinitely
from a minimum size of 2 m2.

The materials used are alumini-
um, PE foil and stainless steel, as
well as small quantities of diverse
plastics and galvanised compo-
nents. In order to be able to com-
pletely rule out the entry of zinc
into the soil, special solutions wi-
thout galvanised components can
be offered on request. The roof
construction can be expanded by
a camera system for monitoring of
the sample area.

® Integral capturing of precipitati-
on over large areas

® Also available corresponding to
DVWK

Advantages
® max. 80% of the roof surface can
be opened or closed as necessary

® Targeted control of the water en-
tering the sample area

® Minimal influencing of other fac-
tors in the microclimate

Technical data

® Roof surface:
® Roof film material:

® Frame material:

1..00om?
PE film, UV permeable

Aluminium/stainless steel
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Rainmaker

The Rainmaker is a flexible over-
head irrigation system for use in
the field, which has been devel-
oped in collaboration with the
soil and water protection working
group at the technical university
TU Bergakademie Freiberg. Using
this system, precipitation events
of varying intensity can be simu-
lated over areas of 1 m? to 3 m?.
Enclosing the measuring station
using the corresponding stainless
steel frame enables the surface
runoff and eroded soil material to
be captured.

The system has a modular design,
made from an adjustable base
frame and individual sprinkler
heads. Each sprinkler head covers
a test area of 1 m?. For larger test
areas, up to 3 sprinkler heads can
be combined into one overall sys-
tem for a maximum measurement
area of 3 m?. The enclosed size of
the measuring station can be ad-
apted accordingly. Swivel nozzles
in the sprinkler heads distribute
water from a tank evenly onto the
test plot. The height of the sprink-
ler heads can also be adjusted on
the frame. This makes it possible
to change how far the water falls
and also facilitates use in uneven
or sloped terrain, because the
sprinkler heads can always be ali-
gned horizontally. The telescope
function of the legs of the frame
enables a fast and simple rough
adjustment, which is then the
basis for the precise alighnment
of the system. The accurate, fine
alignment of the sprinkler heads
can be achieved using the spindle
drive on each of the legs.

The system can be completely
dismantled for transport, there-
by enabling it to be used at dif-
ferent measuring sites. The sup-

port frame and mountings of the
sprinkler heads are manufactured
from anodised aluminium for mi-
nimum weight and high robust-
ness. The hoses can be discon-
nected and connected using quick
connectors. All cables have sepa-
rable connections using couplers
with protection class IP65.
Tarpaulins can optionally be
mounted on the device support to
prevent the influence of wind.
The entire peripheral equipment
of the irrigation system can be
freely selected. For example, exis-
ting pumps and water tanks can
be used. However it is important
to ensure that both the pump per-
formance and the volume of the
water tank are consistent with
the idented irrigation intensity.
Pumps and water tanks can also
be ordered from UGT GmbH as
required. In this case, the pump
and water tank are selected so
that they produce a complete and
integrated system with the speci-
fied intensity.

Technical data

® Dimensions:

Approx. 1Im x 3m x 2.5m (depending on

height adjustment and number of modules)

® \Weight:
® Material:
® |ntensity:

Approx. 200 kg (with 3 sprinklerheads)
Anodised aluminium

Dependent on pump

The swivel speed and the dwell
time of the nozzles can be ad-
justed at the terminal point via a
control unit with LCD display in or-
der to regulate the simulated pre-
cipitation intensity. For indepen-
dent operation, the energy supply
to the control unit is by means of
a storage battery.

Advantages

® Flexible
® Transportable
® Adjustable precipitation intensity

® Even irrigation due to moving
nozzles

Umwelt-Gerate-Technik GmbH




ECOLOGY

IDS-Plant

Pulse feed system for the cont-
rolled application of water, addi-
tives and CO,

The IDS - Plant is a system for
effective and resource-efficient
plant care. It consists of a modular
buildable application system with
distribution elements and a con-
trol unit.

As required, the control unit can
be designed as a portable, self-
sufficient system or as a stationary
control system in a control cabinet
with mains supply.

The distributon elements each
consist of a 200 ml reservoir with
a self-opening and self-closing
valve combination for inlet and
outlet of the medium to be dis-
tributed. These valves have no
small passages and thus don't get
clogged. Therrefore the system is
also suitable for the distribution
of ferrous or calcic groundwater,
polluted surface water, biologi-
cally preclarified wastewater and
fertilizer. Further also plant ef-
fective gases such as CO, can be
applied with the distribution ele-
ments. Additional filter systems
are not necessary.

The application is carried out in
a pulsed manner in three clocks:
Pulse = filling clock + draining
clock + pause clock

During the filling clock, the medi-
um is pumped into the reservoir
by the control unit. Thereby the
air in the reservoir is compacted
so that an overpressure builds
up in the system. When this pres-
sure reaches the limit set on the
control unit the emptying clock
starts. The hose system between
the reservoirs is vented so that
the pressure drops. Thereby the
outlet valve of the reservoir is

www.ugt-online.de

opened and the compressed air
pushes the medium out. The re-
servoir is completely emptied.
Through this control technology
all reservoirs connected by tubes
open at the same time and apply
the same amount of the medium
independent from their position
in the overall network. With the
pause clocks the time for the start
of the next pulse is controlled. The
pause clock can be set as a given
time interval or via a given tensi-
on. This way the pulse frequency
can be optimally adapted to the
demand of the plants.

In adjustment to the planned
application the distribution ele-
ments can be designed in diffe-
rent ways (e.g. as jet or distributer
hose).

Leakages in the system are auto-
matically detected by the control
unit instantly since in that case
the designated pressure is not
reached at all or not within the
set time.

The system therefore offers a high
dosing accuracy and high operati-
onal reliability with minimal main-
tenance.

® Parallel application of water, addi-
tives and CO,

® | ow maintenance effort

® No clogging of the distribution ele-
ments

® No filter systems necessary
® High dosing accuracy

® High operational reliability

® |nstant detection of leakages

® Universal applicability
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Stemflow meter

The stemflow can make up a con-
siderable part of the entire wa-
ter flow below the forest cano-
py. Using the stemflow meter it
is possible to establish the water
caused by this and the minerals
entering the system.

Depending on the shape of the
tree growth, an elastomer collar is
placed round the trunk at a height
of 0.8 to 1.2 m above the ground
and sealed against the trunk using
artificial bark. The collar captures
the water running off and chan-
nels it into a collecting vessel. A
tipping counter with electronic
counter and LCD display connec-
ted between the two directly de-
termines the flow volume.

If necessary the tipping counter
can also be connected to a UGT
data logger. Collecting vessel,
tipping counter and counter unit
are installed in a weatherproof
housing next to the tree.

Technical data

® Collecting volume:
® Tipping counter resolution:

® Application range:

Forest climate measurement station

This climate station has been spe-
cially designed to measure the
climatic parameters influenced
by vegetation. An adjustable mast
enables it to be adapted to the
tree height or to specific tiers. In
addition to climatic sensors for
temperature, pressure, wind and
radiation, as an option it can be

Technical data

® Precipitation sensor:
® Solar radiation sensor:

® Wind speed transmitter:
® Air humidity sensor:
® PT 100 temperature sensor:

0.25..51
4 ml
0 ... 200 ml/min

equipped with hydrological sen-
sors. In shaded woodland areas a
rechargeable battery also enables
a power supply that is indepen-
dent of the mains. The data from
all sensors are recorded by a data
logger.

200 cm?® (WMO standard)
Resolution 0.1 mm

0...1400 W/m?

Spectral range 0.3 ... 60 um
0..75m/s

0 ... 100% relative humidity +/-4%
-30 ... +70°C

Resolution 0.1°C

® Qualitative and quantitative
monitoring of the stemflow

® Autonomous system

® Can be adapted to the vegetati-
on height

Umwelt-Gerate-Technik GmbH




PAR SunScan light incidence measurement system

ECOLOGY

The photosynthesis processes in
plants and the biomass produc-
tion depend heavily on solar radi-
ation. For this reason data on the
PAR (“photosynthetic active radi-
ation”) are of great significance if
the ideal light conditions for maxi-
mum yields are to be determined.
The SunScan system supplies such
data and is suitable for measu-
ring and analysing the PAR in the
leaf canopies of crops. The Sun-
Scan package consists of a light
incidence probe, data acquisition
module and software. The probe
can also be supplied separately if
data acquisition systems are al-
ready present. The probe is 1 m
long and contains 64 PAR sensors
which are read out during every
measurement.

Connection to a data acquisition
module uses the RS$232 interface.
Fast and accurate measurements
can be taken using the control
button on the probe handle. Using
the data acquisition module the
probe is programmed for automa-
tic measurement at intervals ran-
ging from 1 second to 24 hours.
The data module reads out the
readings and calculates the ave-
rage light level of each individual
sensor. The individual readings re-
main in the memory, which ena-
bles an additional, more detailed
examination of the PAR. The raw
data and the derived functions
(light transmittance/LAl) can be
collated, stored and displayed.
Average values for groups of rea-
dings can be created, and vari-

Technical data

1 Light incidence probe with handheld device and external PAR sensor on

telescopic tripod

ous display and memory formats
are available for this feature. The
data acquisition module is a light,
handheld computer with remo-
vable flash memory card for data
storage. The 256 KG memory card
supplied has room for around
2000 readings.

A laptop can be connected to the
RS232 interface of the light inci-
dence probe as an alternative to
the data acquisition module. All
functions and options in the data
acquisition module can be used
by means of the supplied SunDa-
ta software for programming, dis-
play and data analysis. An external
PAR sensor is likewise available for
measuring the PAR above the leaf

® Measurement range:

® Measurement accuracy:

® Measurement range (PAR):
® Power supply:

® |nterfaces:

www.ugt-online.de

0 ... 2500 pumol/(m?3s)
<+ 3 umol/(m?3s)

400 ... 700 nm
Alkaline battery
RS232

Advantages

® Ease of use
® Sensor distribution over 1 m
® Analysis of data immediately in situ

canopy and in direct and diffuse
light. The maximum reading is
2500 umol/(m?3s). The sensor uses
a number of photodiodes and a
unique shaded pattern to calcula-
te whether the sun is shining and
to measure the direct and diffuse
components of solar radiation.
This means that no laborious sha-
de ring settings need to be adjus-
ted, as is the case with conventio-
nal light sensors.

A telescopic tripod is available for
simple positioning of the external
Sensor.
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LINPAR - Linear PAR Sensor

For determining PAR in plants

The LINPAR was developed to
measure the photosynthetic ac-
tive radiation (PAR) in plants. The
33 radiation sensors are mounted
in a 1-metre long anodised “U”
section tube and covered with
a 3 mm thick diffuser.

With the Linear PAR sensor, an
integrated analysis can be con-
ducted over 850 mm, whereby no
sensors at are present at the ends

Technical data

® Material

® Cable

® Sensors

® Sensitivity

® Temperature range

® Linearity

® Uniformity of the sensor surface

® Reaction time

® Qutput

® Operating temperature range

® Size

of the section tube (70 mm from
the start and 50 mm from the
end to allow for fastening among
other things). An integrated spirit
level helps level the sensor in the
terrain.

For complete monitoring solu-
tions, the LINPAR can be combi-
ned with the SFM-1 Sap Flow
Meter, PSY-1 psychrometer and
DRL26 dendrometer.

Anodised aluminium, acrylic, IP65

5 m shielded 2-wire
polyethylene cable 18 x 0.1 mm

33 GaAsP photodiodes (350 - 680 nm),
Peak at 640 nm

1 mV/10 umol / m? /s

Accuracy * 0.15% °C at measurement
peak, of 0 — 50 °C

1% from 0 - 2000 pmol / m? /s

Better than 2% over 0.85 measurement
length

2 ps. 10 - 90%

V version (Voltage Version):
200mV / 2,000 umol / m? /s
A version (Current Version):
~1.8 uA /2,000 pmol / m? /s
-20°C-+50°C

1.2cmx15cmx1m

Advantages

® |ntegrated value of 33 sensors

® |deal for use in plant canopies

Itis ideally suited to be connected
to the Light Sensor Meter (LSM).
One LSM can support up to 10
LINPAR sensors for complete ca-
nopy light characterisation.

Variables calculated include PAR,
leaf area index, sunflecks and
canopy extinction coefficient.

Umwelt-Gerate-Technik GmbH




Litterfall trap

171100

Litterfall trap

Deposition sampler

172100

Deposition sampler

Rain gully under vegetation

161201

Rain gully under vegetation

Mobile roof construction beneath the treetops

174000 Mobile roof construction beneath the treetops
Raimaker
178000 Flexible overhead irrigation system for use in the field
Standard measures 1m? to 3 m?
(enclosure can be customized on reguest)
IDS-Plant
176170 Pulse feed system for the controlled application of water,

Stemflow meter

additives and Co,

173100

Stemflow meter

Forest climate measurement station

175100

Forest climate measurement station

PAR SunScan light incidence measurement system

176000

176010

Set with data acquisition module and software

Separate probe

LINPAR - Linear PAR Sensor

177000

Linear PAR Sensor

www.ugt-online.de
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DENDROMETER

The dendrometers presented here are used to determine the circumfer-
ence, radius or diameter of plants. It has long been the case that not only

trees are measured, despite the actual meaning of the word (tree mea-
suring device). Modern dendrometers are becoming ever smaller, lighter
and more accurate, which makes them suitable for an ever larger range of
applications. For example special dendrometers can also be deployed for
agricultural crops and fruits. Electronic dendrometers used in combination
with data loggers permit the recording of entire hydrographs of the plant
diameter over days, months or years so as to be able to make statements
about the growth and conduct of the plants and the influence of corre-
lating environmental factors.
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DB20 manual band dendrometer

Manual band dendrometers are
frequently deployed in commer-
cial forestry and research. They
are an extremely reliable and in-
expensive method of precisely
measuring and monitoring tree
growth rates. The tree growth
rate already makes it possible to
gain sufficient insight into many
issues, such as those in the area
of commercial forestry. In additi-
on to this, tree growth rates can
also be combined with sap flow
data to correlate the respective
water use or water consumption
with the growth rate.

The DB20 band dendrometer
consists of a fixed and a sliding

Technical data

® Measurement range of trunk diameter:

® Resolution:
® \Width of the band coil:

® Tensioning force:

This sensor for recording the tree
trunk growth is particularly distin-
guished by its stable installation.
It is anchored in the heartwood
using two screws and in this way
measures the change outside the
heartwood as radial growth.

This arrangement guarantees
both that long-term measure-
ments are very stable and that the
fastening is secure. There is only
very little counter pressure crea-
ted on the measurement point its-

scale which is held in position by
a spring. By cutting the band, the
DB20 band dendrometer can be
individually adapted to the res-
pective tree circumference, and is
then held in place by spring ten-
sion. The tree growth in the form
of increased diameter can be read
off the sliding scale manually in
0.1 mm steps.

Advantages

® |nexpensive

® No upper limit to the stem dia-
meter

® Can be reused with new band
® Precise scale due to laser printing

8 ..°ocm
0.1 mm
12 mm

5..15N

elf so that the radial growth is not
obstructed by the sensor. Damage
to the tree caused by the necessa-
ry drilling can be minimised using
tree resin. The instrument is con-
nected to an external data logger
to record the data. This enables it
to also be connected to an exis-
ting data logger to expand existing
measurement stations. The radius
dendrometer is supplied with 2 m
of cable as standard. Cable exten-
sions are available on customer
request.

Technical data

® Measurement range of stem diameter:

® Resolution:
® Sensor measurement range:

® Accuracy:

8..°0ocm
Infinitely small
11 mm

+ 2 um (with 12 bit logger)

Advantages

® Stable fastening offers resistance
to wind, snow, falling branches
and fruit

® | ong-term stability reduces the
need for maintenance and man-
power

® little pressure on the measure-
ment point

Umwelt-Gerate-Technik GmbH
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DRL26 logging band dendrometer

The water balance of an entire
tree can now be examined more
easily and more accurately. The
logging band dendrometer has
its own, internal data logger. The
integrated lithium battery means
that no external batteries or solar
cells are required as energy supply
for the logger. As a result the den-
drometer can be fixed to a tree
without any other accessories.
This individualised measurement
enables the most diverse range of
trees in a large study area to be
sampled because there is no need
for connection to a central logger.
This makes it easier to conduct
studies with large spatial distribu-
tion, e.g. different growth or age
structures.

The DRL26 dendrometer is a very
reliable and inexpensive method
of precisely measuring and moni-
toring tree growth rates.

In addition to the long-term
growth, the recording of changes
in the stem diameter with a reso-
lution of 0.001 mm permits obser-
vation of everyday fluctuations in
the trunk tissue that are a reac-
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tion to short-term (micro) climatic
changes (e.g. daily variations).
The data on daily trunk tissue fluc-
tuation can be combined with sap
flow data on the same tree to im-
prove correlation between water
consumption and understanding
about the functional hydrology of
the tree and/or specific treatment
measures.

The DRL26 is a non-invasive mea-
surement system with a rotary po-
sition sensor for infinitely variable
measurement of the trunk diame-
ter and the growth of the tree stu-
died. The memory card installed
in the data logger has capacity
for 50,000 readings. This means
data storage of over 4 years with
storage at hourly intervals. In this
case the internal lithium battery
provides an energy supply for 5
years. The logger has an environ-
mentally friendly seal, and com-
munication takes place via an in-
frared interface. A sophisticated
MS Windows-based software pa-
ckage facilitates configuration of
the logger and detailed statistical
data analysis.

M3_20n3dov
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Technical data

® Measurement range of stem diameter:
® Resolution:
® Width of the band coil:

® Tensioning force:

www.ugt-online.de

8..°ocm
Infinitely variable
12 mm

15..20N
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Also available:

- Infrared cable to read out data
- Spare tape

® Autonomous individual measure-
ment instrument, no central log-
ger is required

® Continuous data series

® No upper limit for the stem dia-
meter

® |nternal power supply

® Completely wireless
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Small DD-S diameter dendrometer

The DD-S has been specially deve-
loped for agricultural plants, small
trees or individual branches. It is
suitable for plants with a diame-
ter of less than 5 cm. Due to the
patented fastening method, the
dendrometer does not need to
be supported by the plant and
therefore also provides stable
readings for the entire diameter
of very small plants. The measu-
rement system operates without
damaging and with little pressure
on the measurement point. The
DD-S is supplied with 2 m cable as
standard, but can also be supplied
with special lengths as well as
with different frame sizes for lar-

Advantages

® Suitable for very small trees and
agricultural plants

® Plant does not need to support
the dendrometer

® Ordering according to the size of
plants is possible

® |ittle pressure on the measure-
ment point

ger stem diameters on customer
request. Data are recorded using
an external data logger.

The measurement instrument can
also be connected to existing log-
gers at existing measurement sta-
tions.

Technical data

® Measurement range of stem diameter:

® Resolution:
® Sensor measurement range:

® Accuracy:

Large DD-L diameter dendrometer

The sensor is attached to the
plant using a patented fastening
method. This ensures it remains
securely in place at the measure-
ment point without exerting too
much pressure on the measure-
ment point. This model is suitab-
le for determining the changes in
diameters of plants with a diame-
ter of 3-30 cm without damaging
them. The DD-L is supplied with 2
m cable as standard, but can also
be supplied with special lengths

0..5cm
(can be extended on request)

Infinitely small
11 mm

+ 2 um (with 12 bit logger)

as well as with different frame si-
zes for larger stem diameters on
customer request. Data are recor-
ded using an external data logger.

The measurement instrument can
also be connected to existing log-
gers at existing measurement sta-
tions.

Technical data

® Measurement range of stem diameter:

® Resolution:
® Sensor measurement range:

® Accuracy:

3..30 cm
(can be extended on request)

Infinitely small
11 mm

+ 2 um (with 12 bit logger)

® Stable fastening offers resistance
to wind, snow, falling branches
and fruit

® Ordering according to the
size of the tree measured is
possible

® |ittle pressure on the measure-
ment point

Umwelt-Gerate-Technik GmbH
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DC1 circumference dendrometer

The DC1 circumference dendro-
meter is a simple, inexpensive
version for measuring the chan-
ges in the circumference of trees.
The sensor measures the tensile
force of a metal wire which runs
tightly around the trunk. Slide
rings reduce the friction between
the wire and tree bark and redu-
ce the pressure on the measure-
ment point. This means that every
change in the trunk circumference
is transmitted via the wire as ten-
sion to the pressure sensor. These
measurement systems operate
without damaging the plants, are

inexpensive, easy to install and
suitable for a large range of dia-
meters. It is generally not possi-
ble to compare values from trees
with different trunk diameters,
however, because the pressure of
the cable on the tree depends on
the tree size due to the tangen-
tial tensile force. A considerable
advantage of the circumference
dendrometers is that they direct-
ly determine the tree circumfe-
rence. The DC1 is supplied with a
2 m cable and 1 m wire cable, but
can also be supplied with special
lengths of cable and wire on cus-

Technical data

® Measurement range of stem diameter:

® Resolution:
® Sensor measurement range:

® Accuracy:

DC2 circumference dendrometer

The DC2 is the improved ver-
sion of the DC1 for measuring
the changes in circumference of
trees without damaging them.
The change in circumference is
determined via the tensile force
of a metal wire that is clamped
round the tree being measured.
Slide rings tubes reduce the fric-
tion between the wire and bark
and reduce pressure on the mea-
surement point. For trees that are
predominantly round the pressu-
re data obtained can be directly
converted using the correspon-
ding Excel program. The pressure
sensor supports itself and does

5..30cm
Infinitely small
11 mm

+ 2 um (with 12 bit logger)

not need to be held by the steel
wire. Owing to the special tensio-
ning system, the pressure on the
tree is unrelated to the tree size.
For this reason the data from dif-
ferent sizes of trees can be easi-
ly compared using the DC2. This
dendrometer supplies sensitive
readings even for very large trees
because the tensile force of the
wire is automatically adjusted.

The DC2 is supplied with a 2 m
cable and 1 m wire cable, but
can also be supplied with special
lengths of cable and wire on cus-
tomer request. Data are recorded
using an external data logger. The

Technical data

® Measurement range of stem diameter:

® Resolution:
® Sensor measurement range:

® Accuracy:

www.ugt-online.de

5..0cm
Infinitely small
15 mm

+ 2 um (with 12 bit logger)

tomer request. Data are recorded
using an external data logger. The
measurement instrument can also
be connected to existing loggers
at existing measurement stations.

Advantages

® Readings correspond directly to
the circumference

® Stable fastening offers resistance
to wind, snow, falling branches
and fruit

® Simple installation

measurement instrument can also
be conneacted to existing loggers
at existing measurement stations.

® No upper limit for the stem dia-
meter

® Ability to compare data from dif-
ferent sizes of trees

® Stable fastening offers resistance
to wind, snow, falling branches
and fruit

® Simple installation and adjust-
ment
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DF fruit dendrometer

The fruit dendrometer is a spe-
cial version of dendrometer for
measuring round objects. It re-
cords changes in diameter for
total diameters of up to 11 cm
without damaging the fruit. Mea-
surement frames adapted to other
fruit sizes can also be produced
on request. With the patented
fastening method the measured
object is fastened securely in the
measurement frame without this
affecting growth. The low amount
of pressure on the measurement
point does not impair growth of
the fruit. The DF is only unsuitable
for very soft fruit such as ripe to-

Technical data

® Measurement range of fruit @:
® Resolution:
® Sensor measurement range:

® Accuracy:

The vertical dendrometer was
developed to continuously de-
termine the vertical changes (not
growth) in trees. Since the trunk
length varies according to water
status, wind conditions and ben-
ding, the vertical change is a use-
ful variable when evaluating the
water status, mechanical strain/
stability and growth direction. As
a rule the parallel measurement
from 3 sides using 3 vertical den-
drometers is required to be able
to record the various causes sepa-
rately.

The DV is supplied with 2 m of
cable and 1 m of special wire to
measure a 1 m trunk section. Cus-
tomised cable and wire lengths
can be produced on request. An
external data logger is required to

matoes. The DF is supplied with 2
m of cable as standard for connec-
ting to the data acquisition with
an external logger.

Different cable lengths are availa-
ble on customer request.

Advantages

® The fruit does not support the
weight of the dendrometer

® Minimum strain on the measu-
red object

® |ittle pressure on the measure-
ment point

® Ordering according to fruit size

0..11cm
Infinitely small
15 mm

+ 2 um (with 12 bit logger)

record the data. The DV can also
be connected to existing loggers
at existing measurement stations.

® |[nformation about the vertical
changes in the test tree

® Stable fastening offers resistance
to wind, snow, falling branches
and fruit

' -

Technical data

® Suitable for stem diameter:
® Resolution:

® Accuracy:

8 ..e2cm
Infinitely small

+ 2 um (with 12 bit logger)

Umwelt-Gerate-Technik GmbH
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DB20 manual band dendrometer

170072 DB20 manual band dendrometer

DR radius dendrometer

170017 DR radius dendrometer

DRL26 logging band dendrometer

170073 DRL26 logging band dendrometer
205018 Infrared cable to read out data
170074 Spare tape

ORDERING DETAILS

Small DD-S diameter dendrometer

170018 Small DD-S diameter dendrometer

Large DD-L diameter dendrometer

170019 Large DD-L diameter dendrometer

DC1 circumference dendrometer

170015 DC1 circumference dendrometer

DC2 circumference dendrometer

170016 DC2 circumference dendrometer

DF fruit dendrometer

170020 DF fruit dendrometer

DV vertical dendrometer

170021 DV vertical dendrometer

www.ugt-online.de




ECOLOGY




ECOLOGY

SAP FLOW AND WATER POTENTIAL

The water balance of an ecosystem is largely influenced by the water ba-
lance of the corresponding plants, while in turn this plant water balance is

influenced by the ecosystem itself. An understanding of these interaction
processes therefore forms the basis for water balance examinations and
for studies of plant physiology.

Sensors measuring sap flow record the transportation of water in stems or
branches. The aim of today’s technology is to cause as little damage to the
plant as possible and ideally none at all and to influence the transportation
process as little as possible. The water potential of the plants can be de-
termined both on woody parts and on leaf samples using psychrometers.

Table of Contents
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Stem psychrometer

Stem psychrometers are used to
record the plant water potential
of living plants without damaging
them. Compared to more com-
monly deployed leaf psychrome-
ters, they offer the advantage of
being considerably easier to at-
tach. This minimises disruptions
to the energy balance which in
turn improves the overall measu-
rement accuracy.

The stem psychrometer consists
of two welded, series-connected
chrome contantan thermocoup-
les inside a chrome-plated brass
chamber, forming a large insula-
ting thermal mass. One thermo-
couple is in direct contact with
the test stem, while the second
simultaneously measures the air
temperature in the chamber and
then serves as a wet bulb thermo-
meter. A third, soldered copper
constantan thermocouple used
for temperature compensation
is situated inside the body of the
sample chamber to determine
its temperature. All temperature
measurements are entered into
the calculation of the plant water
potential.

The stem psychrometer is at-
tached to the stem by clamps
using light pressure. These clamps
are available in two sizes for stem
diameters of up to 2 cm and up to

approx. 5.5 cm. The psychrometer
can also be attached to thicker
stems using special solutions. The
measurement can be either psy-
chometric (wet bulb thermome-
ter measurement) or hygrometric
(measurement of dew point) and
consistently permits the produc-
tion of precise and reproducible
measurement of the plant water
potential with the help of automa-
tic correction of the temperature
gradients inside the measurement
chamber. With good thermal insu-
lation the setting half-time can be
reduced to 60 seconds, making
this a very fast and reliable inst-
rument. Every stem psychrometer
contains a Smart Sensor Inter-
face which converts the microvolt
measurement signal into calib-
rated stem water potential. The
integrated microprocessor keeps
the selected calibration equation
and measurement frequency in
the memory and provides regu-
lated excitation voltage and the
Peltier cooling current so that no
complicated programming and
wiring of the sensor is necessary.
In conjunction with the ICT Smart
Logger, use of the stem psychro-
meter can be flexibly adapted to
various operational objectives in
an accurate, user-friendly and ef-
ficient manner.

Technical data

® Resolution:
® Measurement range:
® Equilibrium half-time setting:

® Accuracy:

0.01 MPa

-0.1 MPa ... 10 MPa
60 s

+ 0.1 Mpa

Advantages

® Determination of water potential
without damaging the plant

® Autonomously operating plug &
play system

Umwelt-Gerate-Technik GmbH
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Field plant water status console

The field plant water status conso-
le is an analog system used to de-
termine plant water potential up
to 40 bar. A leaf or small branch is
cut off and first exposed to atmos-
pheric pressure in the specimen
holder. The pressure is increased
until the plant moisture is pressed
through the section of stem. This
equilibrium pressure is a measu-
re of the negative pressure of the

Technical data

® Suitable for branches/leaves:

® Measurement range:

The field plant water status console
is also available as portable version
for use in the field. Specimen hol-
der, manometer and accessories
for this are built into a case with
handle. In place of the compressor,
a portable pressure cylinder gene-
rates the required pressure in the
sample container. This can be read
off using a dial indicator.

SF sap flow sensor

This sensor for the continuous
measurement of the water ab-
sorption of trees operates accor-
ding to the Granier principle. This
measures the temperature diffe-
rence between two needles that
are arranged on top of each other,
whereby the top needle is heated
by a constant energy supply. The
temperature difference can be
converted to the water flow using
an empirical formula.

Two models are available depen-
ding on the degree of accuracy
required:

e SF-G, classic Granier sensor
with 2 needles

e SF-L, improved Granier sensor
with 4 needles and a conside-
rably greater degree of accu-
racy

www.ugt-online.de

water in the plant system at the
time of cutting off the sample.

The set consists of:

® Standard specimen holder and
accessories

® Manometer compressor which
can be adjusted up to 40 bar

® Pressure tank

@ 0..6mm
0...40 bars

The set consists of:

® Standard specimen holder and
accessories in a case

® Manometer compressor up to
40 bar

® Portable pressure cylinder

The needles are available in 3
different lengths so they can be
ideally adapted to the tree size.
The energy supply for the upper
needle is provided by a CCS pow-
er supply for up to 3 sensors. An
external data logger is required to
record the data. The sensors are
supplied with 5 m of cable, wea-
ther protection cap and alumini-
um tubes. The cable can be exten-
ded to up to 20 m on request.

® Suitable for stem diameter:
® Needle dimension:

Advantages

® Simple, fast and reliable deter-
mination of the water potential

of plants

® Can be used for trees with dia-
meters of at least 2 cm

® Sensor can be reused

Technical data

SF-G
2..°0cm

@: 1.5 mm
L: 33,43, 63 mm

SF-L
15..cocm

@:1.5 mm
L: 33,43, 63 mm
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HFD sap flow sensor

The Heat Field Deformation (HFD)
technology is ideal for measuring
radial sap flow profiles. This tool
can therefore be used to create
a hydraulic “map” of the tree ar-
chitecture. High, low and negative
volumes of sap flow can be deter-
mined using the HFD sensor tech-
nology. HFD measurements are an
ideal supplement to SFM-1 mea-
surements.

The HFD technology is a thermo-
dynamic method based on mea-
surement of the temperature
gradients in axial and tangential
direction inside the sap wood
with reference to a linear source
of heat.

The heater needle is heated at a
constant level of approx. 50 mA,
generating an elliptical heat field
under zero sap flow conditions.
This becomes more markedly de-
formed the more strongly defined
the current sap flow is. The sym-
metrical temperature difference is
used to measure the bidirectional
flow in the case of very low flow
volumes, while the average and
high sap flows are determined
using the asymmetrical tempera-
ture difference.

The HFD sensor consists of three
measurement needles in combi-
nation with a heater needle. The-
se are integrally connected to the
Smart Interface based on a digital
24 bit microprocessor.

The sensor is exclusively compa-
tible with an SL5 Smart Logger on
which the dT symmetric (dTsym)

and dT asymmetric (dTas) values
are stored in °C for every radial
measurement by all measure-
ment needles.

Each HFD Sensor includes a preci-
sion voltage regulator to control
the heater voltage between 0 and
12 V in 0.01 V increments. The
voltage can be adjusted indepen-
dently of other sensors in order to
ensure complete freedom when
designing experiments. The volta-
ge can be adjusted simply via the
sensor setup menu either directly
using a wired connection or wirel-
essly using a wireless modem.

The HFD sensor has a maximum of
8 measurement points along each
needle, and therefore 24 measu-
rement points on all three need-
les. On the sensor setup menu the
user can set the number of mea-
surement points to be used on the
needle from 1 to 8. The data are
recorded in °C and downloaded
as ASCII file, then imported into
the HFD software. This automati-
cally detects the correct number
of set measurement points per
set of needles and calculates the

Technical data

® Suitable for stem diameter:
® Resolution:

® Measurement range:

10 ..o cm
0.002°C
-10 ... 100 cm3cm%h

value for the K parameter from
this before the sap flow rates are
generated from the raw tempera-
ture data. The HFD-TOOL software
has a modular design and can be
individually expanded by adding
further modules (e.g. the SFM-1
module). This permits processing
of SFM-1 data from the same data
logger in order to compare and
analyse these with the HFD data
at the same time.

Advantages

® Reliable recording of very small
and even negative flow rates

® Autonomously operating plug &
play system

® Measurement of radial sap flow
profiles

Umwelt-Gerate-Technik GmbH




SFM-1 / SFM-2 sap flow sensor

ECOLOGY

The “Heat Ratio Method (SFM-
1)” is a modification of the “Com-
pensation Heat Pulse Method
(CHPM)“. SFM-1 represents an
improvement on CHPM in that it
can also be used to measure very
small flow rates and even reverse
flow rates. It is possible using this
method to determine sap flows in
trunks, stalks and roots of various
types and sizes of plants under
different ecological conditions,
right through to drought.

A short heat pulse is the tracer
for this thermometric method of
measuring sap flows in xylem tis-
sue. It is possible to calculate the
guantity and direction of the sap
flow from the ratio of the amount
of heat transported to two sym-
metrically arranged temperature
sensors.

The sensor consists of three 35
mm long needles connected to
a 16 bit microprocessor. The top
and bottom probes each have
two thermistors. The third probe
is positioned centrally; it is hea-
ted across its entire length and is
a linear heat source, generating a
constant heat pulse along the sap
wood.

The integrated microprocessor
is the heart of the fully automa-
ted, plug & play capable sensors.
It controls all operating settings
and sensor calculations, converts
analog signals to calibrated values
and reads these out via the serial
interface. Program variables such
as heat pulse interval, energy in-
put, distances between probes
and measurement frequency are
stored in the memory.

Technical data

® Suitable for stem diameter:
® Resolution:
® Measurement range:

® Accuracy:

1..oocm
0.01 cm3cm%h
-10 ... +60 cm3*cm?%h

0.5 cm3cm?h

® Reliable recording of very small
and even reverse flow rates

® Autonomously operating plug &
play system

® No additional insulation required

SFT software

Special software to optimise data
evaluation is available as an op-
tional extra. In conjunction with
the Smart Logger SL5, the SFM-1
sensor provides a complete mea-
surement report with detailed in-
formation and all variables requi-
red to calculate the velocity and
volume of the sap flow.

www.ugt-online.de
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Stem psychrometer

170037 Stem psychrometer

Field plant water status console

170090 Laboratory measurement instrument

170091 Field measurement instrument

SF sap flow sensor

170050 SF-G sap flow sensor with 2 needles

170053 SF-L sap flow sensor with 4 needles

ORDERING DETAILS

HFD sap flow sensor

170066 HFD sap flow sensor

Xylemflusssensor SFM-1 / SFM-2

170030 SFM-1 sap flow sensor 35 mm needle

170035 SFM-2 sap flow sensor 50 mm needle
SFT software

170031 Software

Umwelt-Gerate-Technik GmbH




Description

Installation kit

Small holder

Large holder

Special software

Installation kit

Plug-in sleeves

Installation kit

Radio module MCC

www.ugt-online.de

Usable for

® Stem psychrometer

® Stem psychrometer

® Stem psychrometer

® HFD and SFM-1 / SFM-2 sap
flow sensor

® HFD sap flow sensor

® HFD sap flow sensor

® SFM-1 / SFM-2 sap flow sensor

® HFD and SFM-1 / SFM-2 sap
flow sensor
® Stem psychrometer

ECOLOGY

ORDERING DETAILS
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LEAF PHYSIOLOGY

The state of a plant and its reaction to environmental conditions can fre-
guently be first perceived from the leaves, although this often only beco-

mes actually visible after a long time. Such changes can be detected quickly
using parameters such as the chlorophyll content of the leaves, the stoma-
tal conductance, CO2 content or oxygen partial pressure. These data are
not only used to determine the current state of the plant, but also serve as
a basis for optimised cultivation to substantially boost the harvest.

Table of Contents
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LCi-SD photosynthesis measurement system

The LCi is an ultra compact pho-
tosynthesis measurement system.
Measurement takes place using
a newly developed miniaturised
analyser for infrared gas analysis
(IRGA) whichis housed in the plant
leaf chamber. The leaf chamber
permits very accurate and reliable
CO2 and water vapour measure-
ments for various types of plants.
The LCi is an open system. No lar-
ge external volume is required be-
cause a new buffer application is
used that compensates for fluctu-
ations in the concentration of CO2
in the surroundings.

® CO2 measurement range:

® H20 measurement range:

® PAR measurement range:

® Temperature measurement range:
® Dimensions

® Weight:

There is also automatic atmos-
pheric pressure and temperature
compensation for all CO2 measu-
rements.

The device is operated using a
control console which has a num-
ber of buttons, a large LCD display
and a range of user-friendly me-
nus with which the user can ac-
cess numerous parameters. Data
are stored on removable SD me-
mory cards. Measurements can
either be started from the control
console or using a push button on
the leaf chamber.

The recorded data can be expor-
ted via a USB interface or using
direct transfer from the SD card
to a computer. The data format
is compatible with usual spreads-
heet software. In addition to the
standard leaf chamber (broad
model), leaf chambers for nar-
row leaves, small leaves, conifers,
small canopy growth (e.g. lawn),
whole plants, fruits and soil respi-
ration are also available.

Technical data

0...2000 ppm

0 ... 75 mbars
0-—3000 pmol/m2s
-5..50°C

Console: 240 x 125 x 140 mm
Leaf chamber: 300 x 80 x 75 mm

Console: 2.4 kg
Leaf chamber: 0.6 kg

The set consists of:
® 1 console

® 1 interchangeable leaf chamber
(broad, narrow, conifers, soil,
whole plants, fruits)

® 1 carrier bag
® 1 air probe
® 1 charger

® |ist of spare parts and chemi-
cals as required

® |ight, compact and portable for
field use

® Interchangeable chambers for
various applications

® 10 hour battery life
® Graphical display
® |nexpensive yet effective

Umwelt-Gerate-Technik GmbH
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LCpro-SD advanced photosynthesis measurement system

The LCpro-SD is the smallest, ligh-
test and most inexpensive system
for measuring photosynthesis,
permitting complete control of
environmental conditions. It of-
fers complete, automatic and in-
dependent control of the environ-
mental conditions inside the leaf
chamber. The automated control
of conditions is possible both abo-
ve and below ambient values.

Weighing just 4 kg, the LCpro-SD
has less than half the weight and
half the size of conventional sys-
tems offering microclimate con-
trol. Nevertheless the space-sa-
ving LCpro-SD console has almost
unlimited storage capacity and of-
fers flow control and full program-
mability.

® CO2 measurement range:

® H20 measurement range:

® PAR measurement range:

® Temperature measurement range:
® Dimensions

® \Weight:

www.ugt-online.de

A range of interchangeable heads
is available to ensure the system
can be optimally adapted to the
experimental application. These
can be exchanged easily, also du-
ring use in the field. Boundary lay-
er resistance and concentration
gradients are minimised irrespec-
tive of which head is used. All of
the measurement chamber mate-
rials have been carefully selected
to guarantee minimum interac-
tion with H20 and CO2. All win-
dows are silicon-coated to reduce
scratching. The various measure-
ment chambers (broad, narrow
and the special conifer chamber)
each have an individual light sour-
ce with red/blue LEDS. The light
source is designed to supply PAR
with high intensity and an even
spectrum but with little heat loss.
All real-time photosynthesis data,
calculations and graphs are pre-
sented clearly on a large HD LCD
display. In addition to the classi-
cal photosynthesis and transpi-
ration calculations, the LCpro-SD
also provides calculations on soil
respiration including NCER when
the soil chamber is used. Data
are stored on removable memory
cards (SD cards), which can either
be read out directly in the PC or
via the USB interface.

Technical data

0 ... 3000 ppm

0 ... 75 mbars

0 - 3000 pmol/m?3s
-5...50°C

Console: 230 x 110 x 1740 mm
Leaf chamber: 300 x 80 x 75 mm
Console: 4.5 kg

Leaf chamber: 0.8 kg

® Light, compact and portable for
field use

® Completely programmable
microclimate and environmental
control

® Gas analyser in the handle of the
leaf chamber

® 16 hour battery life

® Wide selection of chambers
® Graphical display

® Inexpensive yet effective
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AP4 porometer

The stomatal aperture is the do-
minant factor in the diffusion
conductance of leaf surfaces; this
regulates both the loss of water
from leaves and the absorption
of CO2 for photosynthesis. The
measurement of diffusion con-
ductance is therefore an impor-
tant indicator for the plant water
balance and provides a valuable
insight into plant growth and ad-
aptation of the plant to the res-
pective environmental conditions.

The AP4 measures the diffusion
conductance by comparing the
precise rate of humidification
within a small cuvette to readings
obtained on a calibration plate.
This plate has 6 settings for diffu-
sion conductance whose values
have been accurately determined
using finite element analysis.

The information cited on the ac-
curacy of other porometers and
gas analysis systems is based on
time-consuming laboratory ar-
rangements and calibration pro-
cedures which bear little com-
parison to operating conditions
in the field. By contrast the AP4
features simple, direct calibration
in the field in line with a tested
physical standard. The special leaf
chamber minimises leaf stress
and therefore unwanted stomatal
closure. The light and ergonomic
sensor head, the large and clear
LCD display and complete QUER-
TY keyboard also ensure that it is
extremely user-friendly.

® Direct readout of stomatal con-
ductance or resistance

® Simple calibration in the field

® Minimisation of leaf stress during
measurement

® Award-winning user interface

Technical data

® Conductance measurement range:
® Conductance measurement range:
® Resistance measurement range:

® RH measurement range:

® Temperature measurement range in
measurement chamber:

® | eaf temperature measurement range:

® PAR measurement range:

® Pressure measurement range:

5 ... 1200 mmol/m?3s
0.25 ... 30 mm/s

0.2 ...40s/cm
0...100%

-5...55°C

5..5°C

0 — 2500 pmol/m?3s
600 ... 1200 hPa

Umwelt-Gerate-Technik GmbH
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MINI-PAM-II

The robust chlorophyll fluorome-
ter is suited for routine analysis
of photosynthesis in the lab and
outdoors. An internal computer
provides a multitude of options
which are controlled by a field-
readable b/w touchscreen. Also,
operation via a Windows PC is
possible. The device is specialized
to measure the photochemical
efficiency of photosystem Il (®,).
In conjunction with a 2035-B leaf
clip, the quantum flux density of
photosynthetic radiation at leaf
level (in units of umol s* m2) can
be measured. The latter data to-
gether with the @, permits the
calculation of photosynthetic
electron transport rates.

The fluorometer is equipped with
a red LED that maximally emits
at 654 nm (alternatively blue,
474 nm). By means of microse-
cond timing, the same LED can
emit weak measuring light, conti-
nuous light up to 3000 pmol sm™
or very strong light pulses up to
6000 umol st m=2. Also, the device
provides a far red light source to
specifically excite photosystem I.
Fluorescence is detected by a
photodiode.

Technical data

® Ranges of leaf clip:

® Parameters:

® Dimensions:

® Weight:

www.ugt-online.de

AA Mignon batteries provide
power in the absence of external
electricity. An optional accesso-
ry is the 2035-B leaf clip which is
equipped with sensors to measu-
re light intensity, leaf temperature
and relative humidity. Further
add-ons are dark leaf clips to de-
termine Fy, und F, under day light,
and a thermostattable cuvette
with stirrer to measure suspensi-
ons.

Advantages

® Small, light and tough

® Simple use in the field

-20... 60°C, 0 ... 7000 pumol s m??,
0 ... 100% rel. humidity

F./Fy, Y(I1), oL, gP, gN, NPQ,
Y(NPQ), Y(NO) und ETR

172 x 112 x 76 mm
1.5 kg (incl. batteries)

The set consists of:

® 1 chlorophyll fluorometer with
fibre optic MINI-PAM/F (opti-
cally effective diameter 5.5 mm)

® 1 WinControl-3 PC-software
® 1 Power supply
® 1 USB data cable

® 2 x 6 AA Mignon batteries and
battery charger

® 1 distance leaf clip 60° (2010-A)
to position a leaf in front of the
fiber optics

® 1 robust aluminum transport
case
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JUNIOR-PAM

The JUNIOR-PAM is the chlo-
rophyll  fluorometer wused in
teaching. The inexpensive instru-
ment for teaching in schools and
universities can be operated using
just a notebook. The device mea-
sures pulse amplitude modulated
(PAM) chlorophyll fluorescence
which makes it possible to exa-
mine photosynthesis under na-
tural light conditions. Using the
“saturation pulse analysis” it is
easy to establish the photosystem
Il efficiency. The measurements
permit statements to be made on
the stress and damage conditions
of plants. By way of standard the
device is operated with the JUNI-
OR-B leaf clip which measures the
light intensity at leaf height and
the leaf temperature.

Advantages

® |nexpensive
® Small
® Simple and clear to use

® |s directly connected to the
notebook

The aluminium housing has a so-
cket for a USB cable and for the
JUNIOR-B leaf clip. The control
and power supply are via the USB
cable type A-B.

Theinternal light source generates
blue modulated excitation light
with maximum emission at 465
nm and two modulation frequen-
cies (5 and 100 Hz) or blue actinic
light with a maximum photon flux
density of 1500 pmol/m2s; the
maximum intensity of the satura-
tion pulse is 10000 pmol/m2s. A
dark red light source is available
for selective excitation of photo-
system |. The fluorescence is de-
tected using a PIN-photodiode.

Optional accessories include the
“Monitoring Leaf-Clip JUNIOR-B”
with micro quantum sensor for se-
lective measurement of the pho-
tosynthetically active photon flux
density and Ni-CrNi thermocouple
temperature measurement.

Technical data

® | eaf temperature measurement range:

® PAR measurement range:
® Dimensions:

® Weight:

-20 ... 60°C

0 - 25000 pmol/m?s
115 x 65 x 30 mm
0.2 kg

The set consists of:

® 1 chlorophyll fluorometer with
fibre optics (50 mm x 1.5 mm)

® 1 spring leaf clip and magnetic
leaf clip

® 1 WinControl-3 Professional
software

® Transport case

Umwelt-Gerate-Technik GmbH
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PAM-2500

The powerful chlorophyll fluoro-
meter for field and laboratory stu-
dies.

Das PAM-2500 fluorometer is a
“high end” instrument from Heinz
Walz GmbH that is characterised
by high time resolution, extremely
strong light pulses, different light
sources and complete program-
mability. On the basis of its fea-
tures, the instrument can be used
both for studies on rapid fluores-
cence kinetics and for saturation
pulse analysis. Its compact design
makes the fluorometer mobile
and therefore suitable for use in
the field. In conjunction with a
suitable light sensor (2030-B leaf
clip accessory) it is possible to
estimate the linear electron trans-
port through photosystem II.

The cast aluminium housing has
connections for the fibre optics,
communication cable, 2030-B leaf
clip and battery charger or MINI-
PAM/AK.

The PAM-2500 operates with red
modulated measuring light with
maximum emission at 630 nm (al-

ternatively: blue measuring light
with maximum emission at 455
nm) with modulation frequen-
cies of 10 to 200000 Hz and two
photosynthetically active light
sources: blue actinic light (maxi-
mum emission at 455 nm) with a
maximum intensity of 800 umol/
m2s and red actinic light (maxi-
mum emission at 630 nm) with a
maximum intensity of 4000 umol/
m2s. The red actinic light source
is also used for saturation pul-
se and p-second bursts. There is
additionally a far red light source
with maximum emission at 740
nm. The fluorescence is measured
using a photodiode.

Advantages

® High time resolution

® Extremely strong light pulse
® Various light sources
® Completely programmable

Optional accessories for the PAM-2500 also include the 2030-B leaf clip
with micro quantum sensor to measure the photosynthetically active pho-
ton flux and Ni-CrNi thermocouple to determine leaf temperature, a cu-
vette and agitator to measure suspensions and dark leaf clips to determi-
ne Fm and FO in daylight. There is furthermore an ultra-mobile computer
(Samsung Q1) which fits in the bag supplied with delivery of the PAM-2500.

Technical data

® | eaf temperature measurement range:

® PAR measurement range:
® Dimensions:

® Weight:

www.ugt-online.de

-20 ... 60°C

0 - 20000 pmol/m?s

230 x 1065 x 105 mm
2.5 kg (including battery)

The set consists of:

® 1 chlorophyll fluorometer with
fibre optics (optically active
diameter 6 mm)

® 1 metal leaf clip to position
a sample in front of the fibre
optics

® 1 power supply cable with
external 12 V direct current
source

¢ 1 MINI-PAM/L battery charger
(100 to 240 V AC)

® 1 PamWin-3 software

® 1 carrier bag for tests in the
field

® 1 aluminium transport chest
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SPAD-502Plus chlorophyll meter

The chlorophyll content is an in-
dicator of the health of the plant
and can be used to optimise the
time and extent of additional fer-
tilisation measures; this brings in-
creased yields and improved qua-
lity while simultaneously causing
less environmental pollution. The
konica Minolta SPAD-502Plus con-
ducts a fast measurement of the
chlorophyll content in leaves wit-
hout damaging the leaf. The mea-
surement is carried out simply by
enclosing the leaf with the sensor
head. Because the leaf is neither
damaged nor needs to be cut off
for this procedure, the same leaf
can be measured again later as
the plant grows. Up to 30 measu-
rements can be stored in the me-
mory and displayed as trend cur-
ve, indicating changes in readings
over time and revealing abnormal
values at a glance.

® Compact and light design
® Very low power consumption

The light, splashproof structure
makes the SPAD-502Plus the ide-
al measurement instrument for
field use. It uses LEDs as light
source, which means the energy
consumption is extremely low. Al-
most 20,000 measurements can
be taken using a new set of alka-
line batteries.

The set consists of:

® 1 SPAD-502Plus chlorophyll
meter

® 1 specimen holder
® 1 carrying strap
® 1 case

® Reference standard

Technical data

® Measurement area:
® Sample thickness:

® Accuracy:
between 0.0 and 50.0)

® Dimensions:

® Weight:

2x3 mm
max. 1.2 mm

+1.0 SPAD value (for SPAD values

78 x 164 x 49 mm
200 g (excluding batteries)

Umwelt-Gerate-Technik GmbH
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LCpro-SD advanced photosynthesis measurement system

176110 LCpro+ advanced photosynthesis measurement system

LCi-SD photosynthesis measurement system

176100 LCi-SD photosynthesis measurement system

AP4 porometer

176120 AP4 porometer
MINI-PAM

176130 MINI-PAM-II ORDERING DETAILS
JUNIOR-PAM

176140 JUNIOR-PAM
PAM-2500

176150 PAM-2500

SPAD-502Plus chlorophyll meter

176160 SPAD-502Plus chlorophyll meter

www.ugt-online.de
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ORDERING DETAILS

Description
LCi measurement chamber
Broad leaves

LCi measurement chamber
Narrow leaves

LCi measurement chamber
Conifers

LCi measurement chamber
Arabidopsis/small leaves

LCi measurement chamber
Flat growth and soil respiration

LCi measurement chamber
Whole plants (Arabidopsis)

LCi measurement chamber
Fruit chamber

LCi measurement chamber attachment
Fluorometer

LCi measurement chamber attachment
Removable light unit

LCpro measurement chamber
Broad leaves

LCpro measurement chamber
Narrow leaves

LCpro measurement chamber
Conifers

LCpro measurement chamber
Arabidopsis/small leaves

LCpro measurement chamber
Flat growth and soil respiration

LCpro measurement chamber
Whole plants (Arabidopsis)

LCpro measurement chamber
Fruit chamber

2030-B leaf clip

Cuvette

Dark leaf clip

Usable for
® |Ci and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® LCi and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® |Ci and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® | Ci and LCi-SD photosynthesis
measurement system

® | Cpro and LCpro-SD photosynthe-
sis measurement system

® LCpro and LCpro-SD photosynthe-
sis measurement system

® | Cpro and LCpro-SD photosynthe-
sis measurement system

® | Cpro and LCpro-SD photosynthe-
sis measurement system

® LCpro and LCpro-SD photosynthe-
sis measurement system

® | Cpro and LCpro-SD photosynthe-
sis measurement system

® | Cpro and LCpro-SD photosynthe-
sis measurement system

® MINI-PAM-II
® PAM-2500

® MINI-PAM-II
® PAM-2500

® MINI-PAM-II
® PAM-2500

Umwelt-Gerate-Technik GmbH
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Description Usable for

JUNIOR-B leaf clip ® JUNIOR-PAM
® MINI-PAM-II

MINI-PAM AK/Cable o PAM-2500

Samsung Q1 ® PAM-2500

ORDERING DETAILS

www.ugt-online.de













LYSIMETER TECHNOLOGY

LYSIMETER TECHNOLOGY

The knowledge of water balance and the transport processes between at-
mosphere, plants, soil and soil life through to ground water and the resul-
tant interactions is the focus of ecological as well as agricultural, forestry
and water-related questions time and again. Modern lysimeter technology
offers the possibility to investigate all these aspects parallel to each other,
always with the highest priority placed on conditions which are as natural
and undisturbed as possible. UGT has a large and constantly growing re-
pertoire of lysimeter technology along with the know-how collected over
15 years of experience in this specialised area to be able to cater to all
requirements.

Only a brief overview may be provided in this catalogue. Our special bro-
chure entitled “Novel Lysimeter Techniques” provides further detailed in-
formation on the functioning of lysimeters, the techniques of obtaining

and retrieving samples, our range of standard and special lysimeters, past
and current projects and we would also be happy to advise you personally.

Table of Contents
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Waterbalance:
AW(t) = P(t) - ET(t) - S(t) - R(t)

Lysimeter
collar

Data logger

Weighing
monitor

Lysimeters are an important way
of determining the water balance
for ecosystems using water ba-
lance parameters. In addition to
the quantity, it is also possible to
investigate the quality of seepage
water. Soil monoliths of defined
dimensions are taken from their
natural environment and given
defined boundary conditions.

In combination with correspon-
ding measurement technology, it
is possible to investigate the func-
tion and mode of action of eco
systems in this way. The results
can be transferred from small
to large scales and are amongst
other things a good method to
determine the evapotranspirati-
on of a defined area (typically 1-2
m?), of the water and solute trans-
port in a defined volume (typically
1-5 m3) and the degradation and
conversion of substances under
weathering influences. Due to the
possibility of long term outdoor
investigations under real location

Evapotranspiration ET(t)

_Precipitation P(t)

= ‘!_‘!n'l i

conditions, statements may be
made using lysimeter tests on the
water balance of certain climate
scenarios, for example.

Other possibilities are the compa-
rison of several similar lysimeters
in areas with different weathering
conditions or the comparison of
different soil types or different ve-
getation with the same weather
over a longer time period. These
investigations provide the founda-
tion for many models to estimate
the effect of climatic change, the
spread of contamination in the
soil or the success of re-conditio-
ning measures. Typical areas of
use for lysimeters are agricultural
land locations, forest locations,
landfills and post-mining lands-
capes as well as areas with exis-
ting waste deposits in need of re-
cultivation.

The combination of several lysi-
meters is recommended for stati-
stically verified statements.

Up to 4 lysimeters may be put to-

[T LR F TR 4

Evapotranspiration ET(t)

Run Off
== R(Y)

Seepage Water
=== s(t)

gether in autonomous lysimeter
stations made of PE-HD. For larger
test setups several stations can be
combined or large lysimeter sys-
tems erected with concrete base-
ments.

In addition to the outdoor lysime-
ters, there is also the possibility
to operate lysimeters in column
experiments under laboratory
conditions. These lysimeters are
typically smaller and are used to
investigate the behaviour of natu-
ral soils or vegetations under spe-
cial environmental conditions, as
well as physical/hydrological soil
properties of manually imported
soils or processes of (contami-
nant) substance distribution, relo-
cation and leaching.

The size of the soil monoliths can
vary from very small dimensions
(95 cm? in area, less than 1 m
deep) through to large lysimeters
(2 m%in area, up to 3.5 m deep).



Number of

e Type of lysimeter station

In view of the large breadth of different ly-
simeters and the respective task-specific 1 PE-HD station
measurement method, every lysimeter is
tailor-made to meet the requirements of the
respective customer. In this chapter therefo-
re, we merely intend to provide an overview
of our comprehensive lysimeter technology.
We would be delighted to discuss the opti-
mum layout of a lysimeter station with you
for your project and to prepare a specific 1..00
quotation for you.

2 PE-HD station
3 PE-HD station
4 PE-HD station
1

Shaft of concrete rings

Lysimeter basement
made of solid concrete

. 2 '.,
PE-HD lysimeter station for 2 lysimeter vessels during and after
installation in Shixia/China

-

P E———
Large lysimeter station with concrete basement for 72 lysimeter
vessels in Zirich-Reckenholz



Patent No.: 10 048 089; 10 2005 062 896; EP 07 712 322
Patent No.: 10 353 485; 10 2011 006374

Soil columns can be sampled with
a high degree of precision and un-
disturbed soil structure without
the use of heavy duty equipment
using the unique sampling tech-
nology for mineral soils developed
and patented by UGT.

The sampling device guarantees
a vertical passage of the lysime-
ter vessel down to the sampling
depth of the soil monolith and
cuts the contour of the soil mono-
lith using a milling device which is
guided concentrically around the
lysimeter vessel. Due to the cutter
on the face of the lysimeter ves-
sel, the final contour of the soil
monolith is formed. The lysime-
ter vessel accommodates the soil
column to shape. Only low axial
forces are required to cut the ly-
simeter due to reduction of the
sheath friction. The soil monolith
is not deformed during extraction
and keeps its natural structure.
For quality assurance purposes,
the cutting process is monitored
by a remote camera.

On reaching the sampling depth,
the soil column is separated from
the surrounding soil area by a cut-
ting device.

bR AR

After the monolith has been com-
pletely cut, it is held in place by
the profile holder on the cutting
device, acting as a temporary seal
of the lysimeter vessel so that the
monolith can be lifted safely from
the sampling pit after cutting. X-
ray and computer tomography ex-
aminations of the soil columns ex-
tracted using this technology have
shown that no cracks or structural
changes occur within the mono-
liths using this method.

All in all the use of lightweight
technology impairs the extraction
point only minimally and no spe-
cial requirements are placed on
the properties of the ground. Fur-
thermore, this method of extrac-
tion is very space-efficient so that
the surrounding area is influenced
as little as possible when extrac-
ting the soil columns.

for mineral soils

for organic soils and peatland

After extraction of the monoliths,
the soil profile in the extraction pit
is undisturbed and easily visible.
This permits a good assessment
of the soil profile in the lysimeter
vessel and the taking of soil ring
samples for laboratory investiga-
tions into soil properties.

Special lysimeter vessels and pa-
tented sampling technologies
have been developed for the chal-
lenges presented by organic soils
particularly in bog land. Large or-
ganic soil columns can be investi-
gated using the Moor Lysimeter.
For this purpose, the lysimeter
vessel is trough-shaped, 4 m long,

Lysimeter vessel for Moor Lysimeter
after cutting the soil monolith

1 m wide and 1.5 m deep. The
length of 4 m facilitates research
of the lateral flow processes
which are frequently to be obser-
ved in bog lands.

This vessel is lowered into a star-
ting pit to extract the soil mono-
lith from where it is horizontally
pushed into the peatland on a
guide system.



In order to minimise the destruc-
tion of the soil, the soil monolith
is precut by means of a cutting de-
vice on the face side of the vessel.
After completion of the extraction
process, the lysimeter vessel is
lifted from the pit and sealed for
transportation such that the soil
cannot shift.

A diameter of up to 200 mm tra-
ditional column shaped monoliths
can be obtained by vertical cutting
using a new extraction technolo-
gy. The peatland column cutter is
made of an easily adjustable basic
frame, a cylindrically formed, ro-
tating cutting tube and the tubu-
lar cartridge to accommodate the
cut soil body.

Ground anchors guarantee the
stability of the device also on
swampy soil. The cutting element
on the lower side of the cutting
tube cuts through the vegetation
top layer and also any organic de-
posits such as roots, without shif-
ting position. This maintains the

Vertical withdrawal of a soil monolith
from wet peatland

natural structure of the soil body.
Any outflow of aqueous substrate
is prevented with an adjustable
vacuum in the cartridge tube abo-
ve the soil column.

In addition to the substrate inves-
tigation, laboratory and outdoor
experiments can also be conduc-
ted on large volume undisturbed
soil columns to explore substance

conversion processes and micro-
bial changes as well as tracer tests
performed depending on diffe-
rent degrees of drainage of the
peatland.

¢ Avoidance of peripheral run off between soil
monolith and lysimeter vessel using special
tools adapted to different soils

¢ No impairment of the monolithic soil structure
due to congestion or compaction (no deforma-
tion) or structural changes resulting from the
insertion of the vessel

e Axial guidance of the lysimeter vessel to the ex-
traction depth, avoidance of basic breaks in the
monolith

e Light-weight, mobile extraction technology for
use under difficult ground conditions

e Simple relocation of the extraction technolo-
gy, e.g. if impediments are encountered which

impair quality such as large stones, deposits or
similar at the site

e Well visible soil profile as a result of intact ext-

raction pits providing the possibility of soil map-
ping after extracting the monolith

® Minimum use of area due to the small distances

between the extraction points

® Low impact on site



Soil monoliths can be obtained in the following dimensions using the ext-
raction equipment based on this technology:

Diameter /area
110 mm
200 mm
200 mm

300 mm

796 mm
0.5 m? area

1128 mm
1 m?area

1596 mm
2 m?area
4 m?
square

There are a variety of materials
to house the lysimeters for the
installation of a station. Firstly, it
is possible to build lysimeter base-
ments from solid concrete which
are usually the choice for large
installations. But the construction
of concrete shafts is also possible
for individual lysimeters. These
are then composed of individual
concrete rings. A good alternati-
ve here is hermetically sealed PE-
HD container stations which have
many advantages over the concre-
te structure. They are absolutely
water proof and gas tight. PE-HD
is also not only distinctly lighter
but also more stable than concre-
te which considerably simplifies
the transportation and installa-
tion. Unlike concrete, the plastic
can also be used in contaminated
and aggressive media. Contrary to
the lysimeter shafts from concrete
rings, the basement integrated in
the PE-HD stations permits sim-
ple access to the lysimeters and
therefore unproblematical and
comprehensive maintenance.

Length

up to 300 mm
up to 1000 mm
up to 800 mm

up to 1000 mm

up to 2000 mm
up to 3000 mm
up to 2500 mm

4000 x 1000 x 1500 mm

In special cases, the possibility
exists to integrate metal housing
(usually stainless steel).

Lysimeters are available in diffe-
rent specially adjusted versions
depending on the different tasks.
We offer weighable and non-
weighable lysimeters, Forest Ly-
simeters which can also be used
with tree stock, Groundwater Ly-
simeters in which the water level
can be controlled according to
real conditions or scenarios, Hill-
side Lysimeters adapted to the
inclination of the ground, Moor
Lysimeters for use in peatland and
Laboratory Lysimeters for column
experiments in different dimensi-
ons.

The efficacy of green roofs and
railway lines has recently assumed
greater importance for ecological
urban planning. UGT has also de-
veloped special Roof Lysimeters
and Urban Track Lysimeters for
these experiments.

Type of the soil
mineral soils
mineral soils
peatland

mineral soils

mineral soils
mineral soils
mineral soils

peatland

Greened roof with Roof Lysimeter
the front

Greened track bed with lysimeter

-y
in



Patent-No.: 102006010158

Following long term experiments
it may be of interest in individual
cases to consolidate the data ob-
tained by examining the lysimeter
soil. Year-long influences of mi-
crobial processes, the penetration
of roots and substance transpor-
tation play a decisive role in the
structure of the soil. Furthermore,
soil changes in the lysimeter com-
pared to the reference soil at the
extraction site can be recorded. A
condition for these experiments
is the extraction of the soil mo-
noliths from the lysimeter vessel
which is as gentle as possible.

UGT has developed a special pa-
tented cable cutter, the “lysimeter
soil retriever” (LSR) for this dif-
ficult task. A diamond cable cuts
along the inside wall of the lysi-
meter vessel, thereby loosening
the entire soil column from the
lysimeter vessel. Only a maximum
of 1 cm at the edge of the soil mo-
nolith is discarded as a result of
precutting. A hydraulic pushing
device beneath the soil plate then
makes it possible to push up the
released soil monolith virtually
without any deformation. A se-
cond cutting device is attached to
the top side of the lysimeter ves-

Lysimeter soil retriever

sel to cut soil slices of the required
thickness, e.g. at the horizon bor-
ders from the soil column. In this
form the lysimeter content is still
essentially undisturbed but easy
to access and can be transported
even to a laboratory for further
investigation.

As a result of this form of retrie-
val, the upper layers do not need
to be destroyed to examine the
lower layers. After retrieval, the
lysimeter vessel can be refilled
and used for further lysimeter ex-
periments.

e Facilitates detailed examination of the soil inside the monoliths

® The soil column is impaired during retrieval only minimally around

the edges

e Cutting of the monolith in slices facilitates transportation and sto-
rage in an essentially undisturbed condition

¢ The lysimeter vessel is available for further lysimeter experiments

¢ Soil monoliths of different thickness depending on task and findings

Soil slice after retrieval from the
lysimeter




In order to exploit the full poten-
tial of our lysimeters for compre-
hensive and precise data acquisi-
tion, we have also developed the
requisite measurement and con-
trol technology.

The foundation for the water
balance analysis is provided by
weighing the lysimeter. This is
done using the precision weighing
system from UGT with weighing
monitor. Even the smallest water
increases such as dew or frost on
vegetation can be recorded using
this system. The quantity of the
water flowing off on the lysimeter
bottom, and the quantity of the
water samples obtained using the
suction cups is determined using
the tipping counters attuned to
the throughput to be expected.
Water samples can be taken from
any depth in a time- and tension-
controlled manner using our suc-
tion probe systems.

UGT has a broad repertoire of high
performance sensory technolo-
gy comprehensively presented in
the chapters “Tensiometers”, “Soil
moisture meters” and “Tempera-
ture sensors” of this catalogue for
the measurement of soil moistu-
re, soil moisture tension and tem-
perature at any depth.

The UGT data logger (see chapter
“Data acquisition and power sup-
ply” are designed such that this
high bandwidth of sensors can be
simply connected and managed
even in large unit numbers.
Furthermore, after cutting the soil
monolith, the objective of natural
conditions which are as undistur-
bed as possible is met.

The peripheral conditions of the

monoliths cut from the soil must
be controlled in accordance with
the surroundings or alternatively
with the aspired to scenarios.
This will usually relate to the tem-
perature and the tension on the
bottom side of the lysimeter pri-
marily so that the surface is sub-
jected to the same climatic con-
ditions as the surrounding area.
One exception here is the con-
trol in accordance with selective
scenarios for example in drought
stress tests, or comparative mea-
surements.

UGT offers a heat exchanger for
the temperature control on the
lysimeter bottom which transfers
the temperature of the surroun-
ding soil directly to the lysimeter
bottom. With a heating or cooling
system the temperature can be
controlled also independently of
the surrounding soil temperature
such as for climate experiments.
The soil moisture tension of the
surrounding soil is recorded with
tensiometers and then transfer-
red to the lower edge of the soil
monolith by means of a pump sys-
tem via ceramic cups. Here, too,
the possibility exists to conduct
the control process in accordance
with the scenario irrespective of
the ambient conditions.

PE-HD lysimeter stations can also
stand in ground water due to the
fact that they are water tight. For
this special case the surrounding
water level can be transferred di-
rectly into the lysimeter vessel via

DryLablysimeter with mobile roof

a pressure compensation system
with filter. If the ground water in a
lysimeter distant from the ground
water is to be simulated, this can
also be artificially dammed - on
request also in accordance with
the values of the distant ground
water level which can be transfer-
red to the control unit in the lysi-
meter via a radio modem.

We also offer special solutions for
the control of the water input on
the top edge.

The uncontrolled water input as a
result of rain can be prevented by
a mobile roof which automatically
moves over the lysimeters when
it rains. Since the roof only covers
the lysimeters when it rains, the
influence of the roofing on the ve-
getation is very low. Rain systems
can be installed for selective fully
automatic watering. In the special
case of a sloped lysimeter, it is
also possible to record the surface
run off. This is captured in a col-
lar, recorded in a tipping counter
and filled into collecting flasks as
required for later investigation or
as an adequate sample.

View into lysimeter station



There are a number of advantages
to studying soil processes under
laboratory conditions: the con-
trolled environment allows more
precise experiments, the scale is
adapted to several processes and
permits shorter test times compa-
red to field studies. Different ma-
terials can be integrated quickly.
Laboratory lysimeters can be used
to realise both monoliths and spe-
cifically filled columns.

Column experiments on labora-
tory lysimeters lend themselves
to the examination of physical
soil parameters using multistep
outflow or multistep flux experi-
ments. These can also be used for
measuring conservative or reacti-
ve transport.

How are the roots growing in the
earth? How fast? What is the move-
ment strategy of worms in the
soil? SOILINSIGHT® makes it pos-
sible to observe and measure root
growth during the entire crop cyc-
le. With the University of Lorraine,
UGT GmbH has jointly developed
a new method for observing un-
disturbed soil in its development.
Here earth and biological ele-
ments such as plants or worms
are placed in a mini cosmos.

The device can be connected to a
Windows-based laptop or labora-
tory PC, and scans images of the
physical structure and biological
components (plant roots, worms
etc.) of the soil.

In contrast to the traditionally
deployed structure stability tests
and soil sampling procedures, this
new device permit the continuous

UGT GmbH offers laboratory ly-
simeters in a range of configura-
tions. It is possible to control the
boundary conditions using a suc-
tion base or overhead irrigation,
as well as to configure measuring
probes freely.

Every lab lysimeter system is ad-
apted specifically customized ac-
cording to the planned project.

Lysimeter vessels made from different
materials and with different dimensions

observation of soil without distur-
bing it.

Images of the development of the
soil over a specific period of time
can be combined in a film, which
enables better studies to be made
of the dynamics of aggregation
(using zooming, fast forwarding
etc.).

® Automated high resolution image
collection

® Undisturbed observation
® Multi-scaling

(from 21 x 30 cm to 50 pum)
® Individual image editing

® Analysis software to quantify
pore size, root length, growth
rate, soil porosity etc.
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The Ready-to-go Lysimeter is a
small lysimeter station for soil co-
lumns with an area of up to 0.5
m? and a length of up to 1 m. The
Ready-to-go lysimeter is suitable
both for disturbed soil (filled by
hand) and for undisturbed soil
monoliths when using the paten-
ted UGT excavation technology.
The compact lysimeter station
consists of a PE-HD lysimeter
vessel with weighing system and
seepage tank with tipping bucket,
a weather station, a data logger
and a range of soil hydrological
sensors. The system operates as
plug and play system, so that the
entire station can be erected and
put into operation without special
tools or specialist personnel. The
data are displayed on the internet
using the SVADSS online data ma-
nagement system.

Up to four Ready-to-go Lysimeters
can be connected to one data log-
ger.

Lysimeters are weighed at UGT
with three precision weighing cells
of the accuracy class C3 / C6 and
the digital weighing monitor UGT
WM 100 with a large graphics-
capable LCD display. The stainless
steel structure made of tubular
steel on B15 concrete base pro-
vide a safe base for the weighing
technology. This so-called load
triangle guarantees a stable and
exact installation of the weighing
cells as the foundation for a pre-
cise measurement. The weighing
cells are installed with the assis-
tance of shock mounts which are
torque and shear-force free. The
use of shock mounts facilitates
mechanical flexibility of the force
input into the scales. Tensions bet-
ween the weighing cells through
temperature fluctuations, flection
and vibrations which would lead
to considerable measurement
errors are therefore prevented.

The Ready-to-go Lysimeter

is the ideal supplement to an

' existing weather station
»ﬁ for directly calculating
evaporation.

In addition to the centralised data
acquisition the new weighing mo-
nitor facilitates direct communica-
tion with the connected lysimeter.
In the lysimeter mode, measure-
ment curves from earlier measu-

® |[nexpensive

® Small, and can therefore be
handled and exported without
large machinery

® Canbeinstalled by the user himself

rement periods can be graphically
displayed in addition to settings
and measurement interval chan-
ges. Irregularities can therefore be
recognised directly during inspec-
tions of the lysimeter.



LYSIMETER TECHNOLOGY

Lysimeter stations

184101 Single station*
184210 Double station*
184300 Quadruple station*

Customised height and diameter on request!
Instrumentation according to customer wishes / Project requirements!

* Standard stations: Height: 2 m, area: 1 m?

Lab lysimeter

We produce your lab lysimeter system according to

181232
your demands and project specifications
SOILINSIGHT®
ORDERING DETAILS
186500 Device for the continuous observation of soil development
212500 Analysis software

Ready-to-go Lysimeter

Lysimeter station for small soil columns with an area of up to

180201
0.5 m? and a length of up to 1 m

www.ugt-online.de
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DATA ACQUISITION AND POWER SUPPLY

Data logger DL-200

The UGT data logger DL-200 is
a modular compact device with
microcontroller-assisted RAM for
the recording of up to 230,000
measured values thanks to an op-
timised data memory. It is suitable
for the use in lysimeters, hydrolo-
gical soil measurement points,
climate stations and many other
applications requiring reliable au-
tomatic data acquisition - partic-
ularly with measurement points
with a large number of different
sensors because it is compatible
with all commercially available
physical, soil physical and mete-
orological sensors. It can also be
programmed as process control
system with or without logger
function, whereby the modular
concept ensures a simple, effi-
cient and favourably priced de-
sign. If the freely adjustable mea-
sured value limits are exceeded
the user can be notified by text
message or email. This prevents
measurement failures or even
damage to the measurement
technology.

The measurement cycle can be
freely selected between 5 sec-
onds and 2 h. The data can be
statistically analysed directly in
the logger over 15 seconds to 10
days.

Technical data

® Number of channels:

The use of a 16 bit A/D transduc-
er with real differential inputs
(resolution: 15uV) permits up to
64 input channels. Up to 64 event
inputs are available via the digital
interface for the recording of date
and time of the events precise to
the second and 16 counting in-
puts for the time-controlled recor-
ding of numerical values (e.g. tip-
ping counter). 4 switching outputs
with up to 16 sensors per output
as setpoint generator form the
foundation for the use of the DL-
200 for process control.
Configuration and data transfer
takes place by notebook with the
user-friendly software interface
UGTLOG via RS232 or USB inter-
face.

Up to 56 analog inputs

64 event inputs
16 counter inputs
8 RS485 address inputs

As an option the DL-200 can be
be equipped with GSM modem or
Ethernet TCP/IP for remote data
communication and remote confi-
guration. The device can be oper-
ated in situ using the communi-
cation unit with LCD display, also
without a notebook.

The intelligent power manage-
ment places the data logger in a
sleep mode between the mea-
surement cycles from which it
is woken up by signal inputs or
at a set time as well as manually
via the communication unit or by
connection of a data transfer unit
to the interfaces. The resultant
low energy requirement permits
battery operation with replace-
able storage batteries as well as
solar power supply for completely
autonomous operation in additi-
on to mains power supply.
Depending on place of use, differ-
ent logger housings are available.
Our ABS housing with class of pro-
tection IP65 provides the ideal

outdoor protection for the logger

® |nterfaces: RS232 / USB

10.5-15.0V max. 30mV
Sleep mode <0.1mA

® Power supply:

Advantages

® Data memory: 230,000 measured values oL ber of input
arge number of inputs

® A/D transducer: 16 bit resolution 15uV

® Compatible with all commer-
® Time control: Measurement cycle 15 seconds to 2 cially available sensors

hours ® Simple handling

Statistics: 15 seconds to 10 days e Can also be used for process

® Process control: 4 switching outputs open collector control

Umwelt-Gerate-Technik GmbH




... Data logger DL-200

technology from the influences
of weather and mechanical dam-
age; it can also be used indoors
such as in lysimeter basements
or laboratories. Alternatively, the
data logger can be housed in a
high quality switch cabinet. This
permits simple access to the log-
ger for the connection of sensors
and protects the logger technolo-
gy from mechanical destruction.
This attractive and easily accessi-
ble housing has been particularly
designed for use in laboratories
and may only be used indoors. A
favourably priced housing version

DATA ACQUISITION AND POWER SUPPLY

for very large loggers indoors and
also for use outdoors is provided
by the painted steel housing with
a plastic cable flange plate, with
diaphragm bushings for cables
instead of PGs to minimise instal-
lation work.

The DL-200 Mobil offers the tried
and tested modular UGT logger
technology in portable form as
8-channel or 16-channel version.
As for the stationary DL-200, the
DL-200 Mobil is compatible with
all commercially available sen-
sors. It is equipped specifically in
accordance with customer requi-
rements. Connection sockets are
provided in the front plates for the
sensors selected by the customer
so that these may be simply in-
serted in the field. The 512 kByte
memory holds up to 230,000 data
which may be statistically ana-
lysed directly in the logger. Con-
figuration and data transfer is re-
alised using a notebook with the
user-friendly software interface
UGTLOG, via USB interface.

Technical data

® Number of channels:

As an option the DL-200 can also
be supplied with additional RS232
interfaces. The communication
unit with LCD display permits a
fast and simple review of the re-
cording process. Energy is sup-
plied by an internal storage bat-
tery with 3.5 Ah. The intelligent
power management minimises
energy requirements. The data

Up to 16 analog inputs

16 event inputs
16 counter inputs
8 RS485 address inputs

logger moves to sleep mode be-
tween measurement cycles from
which it is woken up by signal
inputs or at a set time as well as
manually via series interfaces or
the communication unit.

The weatherproof light metal cas-
ing with handle makes the logger
light and secure and can also be
transported even in difficult ter-
rain.

Advantages

® Portable

® Compatible with all commer-

® |nterfaces: USB / Optional: RS232

10.5-15.0V max 30 mV
Sleep mode <0.1 mA

cially available sensors

® Power supply: ® Compact, weatherproof housing

www.ugt-online.de




DATA ACQUISITION AND POWER SUPPLY

Logger software UGTLOG

The accompanying software UGT-
LOG for logger configuration and
data transfer is an ideal utilisation
of the resources of the Data log-
ger DL-200.

This extensive software is very ver-
satile and can therefore be exactly
attuned to every logger. The user
interface shows all existing mod-
ules and slots. The assignment
of the slots by sensors is shown
by characteristic symbols so that
an overview of the current struc-
ture and assignment of the log-
ger is provided at all times. Once
the connection has been created
between notebook and logger the
current values of all sensors can
be faded in on the user interface.

An initial analysis and graphic dis-
play can be made in UGTLOG for

Advantages

® User-friendly interface

® Easy to use

® |deal adjustment to every
logger

® Use for several loggers
possible

data which have already been
read out. The data in question
and the scale of the display can
be freely selected. Important in-
formation on the data quality and
the correct function of the sensors
can therefore be obtained direct-
ly in situ and action immediately
taken. Any functional disturbances
can be eliminated immediately.

The software is clear and kept de-
liberately simple. The creation or
separation of the connection to
the logger as well as the reading
out or deletion of data is made
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by clicking on the corresponding
icons. The logger parameters can
also be configured in the tools
menu also without any prelimi-
nary knowledge of the software.

required with the corresponding
project files. UGT skilled person-
nel create the project files.

Once purchased, the software can
be used for as many loggers as

Umwelt-Gerate-Technik GmbH




DATA ACQUISITION AND POWER SUPPLY

EASYlog data logger

EASYlog data loggers are available
as single channel data loggers for
different measurement sizes. In
addition to models for tempera-
ture, moisture and temperature/
moisture, a model for process
signals is available which records
voltages (0-2 V and 0-10 V) or
currents (0-20 mA and 4-20 mA)
as well as a model to record pul-
ses and contact signals.

Depending on model, EASYlog
data loggers offer a memory ca-
pacity of up to 48,000 measured
values. The recording interval
can be set from 2 seconds up to
1 hour. The recording can be star-
ted automatically, via a remova-
ble electronic key or also if set
limit values are not reached.

The data are read out by a simple
2-wire connection which can have

Advantages

® [nexpensive
® Compact and tough design

® Autonomous operation due to
the battery power supply

a length of up to 1500 m. The di-
gital transmission of the measure-
ment data means that up to 120
loggers can be connected to an in-
terface line which may be viewed
at a central location independent-
ly of each other.

Windows software is available
for the configuration of the data
loggers and the reading out of
the measured values. It provides
functions for the graphic or tabu-
lar display of the measured values
and for printing the stored values.
For more discriminating analyses
the software permits the export
of the data into all popular Win-
dows programs.

EASYlog data loggers are equipped
with a battery for mains-indepen-
dent operation. However, sup-
ply can also be provided via the

Technical data
® Number of channels:

® |nterfaces:

® Energy supply:

Remote data transmission/network connection

level converter which is used to
connect the data logger to a PC.
The life of the batteries is approx-
imately 6 years. They are incor-
porated in a tough housing with
LCD display which, with a class of
protection of IP 65, is also suitable
for outdoor use.

1
2-wire connection

Battery
Level converter

The optional equipping of the
data logger DL-200 with a modem
permits the fast and inexpensive
remote transfer of data via GPRS
because the data volume is very
low due to the optimised memory
regimen. The data can be read out
at any time — in connection with
UGTLOG also fully automatically
— using any PC, thereby minimi-
sing the staffing requirements of
a measurement point. The logger
may also be configured via GPRS
so that remote maintenance is
also possible in the case of a fault
in addition to remote diagnosis.
If the device is equipped with a
modem, data of other loggers can

www.ugt-online.de

also be used as setpoint values
if the logger is used for process
control. Depending on the storage
conditions of the measurement
point, the logger can also be in-
corporated in an existing network
via a COM interface so as to use all
these advantages without GPRS
connection and the associated
costs.

Data transfer
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DATA ACQUISITION AND POWER SUPPLY

SVADSS - Soil Vegetation Atmosphere Data Sensor Service

More than just datasets!

SVADDS offers a unique online
data management system for
your measuring systems, tailored
to your needs.

Soll Vegetation Amasphene Data Seraor Service

ol

SVADSS provides any technology i =

of data aquisition from manual
data upload, or automatically via
LAN/WLAN to semi/full stand alo-
ne measuring stations via GSM/
UMTS/LTE.

- regardless of your sensor, logger
or IT environment
- standard data analysis, evalua-
almil

=
i1 3001 m o [ e o a

— m

tions and charts

- extended or exclusive data
services :

- state-/event system for sensors [ rere——

and data logger Lysimeter Station

S0 Vet Atrmagbere [t Sesscr Service
Your data repository is stored in

SQL - database - servers operated
by SVADSS and not in cheap and
not in doubtful cloud services.

Please contact us to know the
whole range of our services.

data logger %
data transfer

H LAN, WLAN, GSM
/- T SRS Data
° Advantages

measuring system \

e \ ® user interface for data management
\ o full access to all datasets
¢ individual, automated data valida-
tion
)

® standard reports and charts

¢ individual evaluations / data pro-
database i
secure user system cessi ng
access . .
managed ® customizable views
automated data database cloudn:erver
transfer server .
® sensor managment with event
YA C] recording
SVADSS

® special data services
4~ Data Service from professionals

Umwelt-Gerate-Technik GmbH
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Scientific data software systems R ————— iR ALRER
LysiData offers an integrated soft- mﬂ
ware system to meet varied and R g G
complex requirements of the (sci- : a'"':'_:f_,_ it g —
entific) recording of measurement B e e AN 22
data. g | e

TN Dpnicd Bt AL [ R T i
The modular structure of LysiData r-"-"-:-'f“ﬂ; | FERRET
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a uniform user interface also in E: =i n ::fr:;_:"""*-*“*“'—#*‘ |
heterogenous measurement en- kol il R ol e By

. . Lol R B o S N Martros e Logger {-lsEeniggee Lo X0

vironments independent of mea- e

surement technology used, the SN L, B e i
number of measurement points
or the database system.

It has been designed for the long
term availability of measurement
data, offers a clear assignment of
measurement data to measure-
ment points also after many years
and can be adjusted at any time to
extensions or changes in the mea-

surement environment. s s
. . s E
The LysiData software system is S
composed of two main core are- i
as: G
. . Aysimeray o0 -.'h-.lll-
e A highly flexible database model e e
to show your measurement en- Ty
. . . Apsiaitad L0 Beupipanmans hon Fi hba
vironment and data in a persis- e e R

tent repository

e A systems of integrated soft-
ware modules which may be

used and adjusted to your mea- e T I
surement equipment depen- gty At
ding on size and requirements BB ow| B OW
w2 ean LD isiBaTA
LysiData software system of- s - —
fers modules for the following gx:;;::
standard requirements amongst [
others: i nm?h:.ﬂ o [ [2580)
. o (e v
e el . e s Bl 12506
Data acquisition and evaluation, - .—'__:-—t"ﬂ-mmw
. . . . e i sl AR
visualisation, simplified database I st 144 1
administration, controlling, log- o domnery ,
book, data mining, ... % B 7 et b e |
There is only one system and one i :
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Scientific Data Software Systems e - £
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Power supply

UGT offers three versions for the
power supply of data loggers and
measurement instruments: mains
power supply, battery operation
or solar energy systems.

If connection to the local power
network is guaranteed, all loggers
and measurement instruments
can be supplied by the mains. In
order to guarantee interruption-
free power supply, this is backed
up by a storage battery.

A replaceable storage battery
supply set consists of:

® 2 x storage batteries
® 1 charger

Optional:

® 1 housing with mast holder to
accommodate the storage bat-
tery

A favourably priced and econo-
mical solution for a mains-inde-
pendent operation is provided
by a replaceable storage battery
supply. Depending on energy re-
quirements 12 V storage batteries
from 6.5 Ah to 41 Ah are available.
2 storage batteries and 1 charger
are always supplied in a set which
can be charged alternately. Addi-
tional storage batteries can be
subsequently purchased.

The following storage battery types are available:

12V
12v
12v
12v
12V

6.5 Ah

10 Ah
16 Ah
25 Ah
41 Ah

Our solar energy systems pro-
vide the possibility to operate
measurement points completely
autonomously. This solution may
represent enormous work sa-
vings, particularly for distant mea-
surement points The type of solar
panel is planned depending on
the application. As required the
solar energy system can be sup-
plied with a 2 m high installation
mast.

Solar energy systems are available in the following versions:

Storage

Panel -

2.5W 12V 16 Ah  Data acquisition of digital input signals
10W 12V 25 Ah  Weather station
20 W 12V 70 Ah  Small soil hydrological measurement points

60 W 12V 105 Ah  Large soil hydrological measurement points

Application example

A solar system consists of:
1 panel

e 1 storage battery
e 1 charge controller
e 1 housing for storage battery

e  Fittings for mast assembly
@ 40 mm

Optional:

® 1 installation mast @ 40 mm
Length 2 m with tensioning

Remote data transfer with modem

Once a week
Once every day
Once every day

Constant modem readiness

Umwelt-Gerate-Technik GmbH




Data logger DL-200

DATA ACQUISITION AND POWER SUPPLY

211100

211200

211300

211400

211500

211600

211700

211800

DL-200
8-channel
DL-200
16-channel
DL-200
24-channel
DL-200
32-channel
DL-200
40-channel
DL-200
48-channel
DL-200
56-channel

DL-200
64-channel

Portable field data logger DL-200 Mobil

214100

214200

Portable field data logger, 8-channel

Portable field data logger, 16-channel

Logger software UGTLOG

211151

211101

UGTLOG Software

Project creation for UGTLOG

EASYlog data logger

213001

213000

SVADSS

Easylog4ONSW 0-10 V

Easylog40IMP/S

216000

LysiData

Soil Vegetation Atmosphere Data Sensor Service

214500

214510

214520

Software modul for Single station
Software modul for Double station

Software modul for Quadruple station

www.ugt-online.de
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ORDERING DETAILS

DATA ACQUISITION AND POWER SUPPLY

Energy supply supply
248028 Mains power supply with storage battery
248003 Replaceable storage battery supply 12V / 6.5 Ah
248004 Replaceable storage battery supply 12 V / 10 Ah
248005 Replaceable storage battery supply 12V / 16 Ah
248006 Replaceable storage battery supply 12 V / 25 Ah
248007 Replaceable storage battery supply 12V / 41 Ah

Power supply

220010
220014
221300
221400

221500

Description

Solar energy system 2.5 W

Solar energy system 10 W
Solar energy system 20 W
Solar energy system 50 W

Solar energy system 80 W

Plastic housing with protective roof
For indoor and outdoor use

Plastic housing
For indoor use

Switch cabinet housing

For indoor use

Switch cabinet housing
For indoor and outdoor use

Storage battery
Storage battery
Storage battery
Storage battery
Storage battery
Storage battery

Storage battery

12 V; 6.5 Ah
12 V; 10 Ah
12 V; 16 Ah
12V; 25 Ah
12 V; 41 Ah
12V; 70 Ah

12 V; 105 Ah

Installation mast 1.5 m

Installation mast with tensioning 2 m

Usable for
® DL-200
8 to 32-channel

® DL-200
40 to 64-channel

® DL-200
8 to 64-channel

® DL-200
8 to 64-channel

® Data logger with replaceable
storage battery supply

® Data logger with solar energy
system
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BUSINESS PARTNERS

ASIA / AFRICA

Beijing Water & Land Technology Co., Ltd.
E-Mail: sales@waterland.com.cn

Web: www.waterland.com.cn

Channel Technology Group Ltd.

E-Mail: sales@qudao.com.cn
Web: www.qudao.com.cn

EcoTech

E-Mail: info@eco-tech.com.cn
Web: www.eco-tech.com.cn

GAON U&B

E-Mail: ugtkorea@gmail.com
Web: www.ugtkorea.com

PT MULTIBINA TEKNIKA UTAMA

E-Mail: sales@multibina-scientific.com
Web: www.multibina-scientific.com

E K E

MENA (Middle East & North Africa) Region:

ICT International

E-Mail: ghazi@ictinternational.com.au
Web: www.ictinternational.com

AUSTRALIA

ICT International

E-Mail: sales@ictinternational.com.au
Web: www.ictinternational.com.au
Sentek Sensor Technologies

E-Mail: sentek@sentek.com.au
Web: www.sentek.com.au

Adolf Thies GmbH & Co. KG
E-Mail: info@thiesclima.com
Web: www.thiesclima.com
Ecomatik

E-Mail: info@ecomatik.de

Web: www.ecomatik.de
ecoTech Umwelt-MeRsysteme GmbH
E-Mail: ecotech@ecotech-bonn.de
Web: www.ecotech-bonn.de
Heinz Walz GmbH

E-Mail: info@walz.com

Web: www.walz.com

IMKO

E-Mail: info@imko.de

Web: www.imko.de

SEBA Hydrometrie GmbH
E-Mail: info@seba.de

Web: www.seba-hydrometrie.de
Wilh. LAMBRECHT GmbH
E-Mail: info@lambrecht.net
Web: www.lambrecht.net
In-Situ Europe

E-Mail: sales@in-situ-europe.com
Web: www.in-situ-europe.com
Eijkelkamp Agrisearch Equipment BV
E-Mail: info@eijkelkamp.com
Web: www.eijkelkamp.com

Kipp & Zonen

E-Mail: info@kippzonen.com
Web: www.kippzonen.com
Bioforsk

E-Mail: post@bioforsk.no
Web: www.bioforsk.com
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Medon mess.systeme

E-Mail: office@medon.at

Web: www.medon.at

Pessl Instruments GmbH
E-Mail: service@metos.at

Web: www.metos.at
Geomor-Technik Sp. z o.0.
E-Mail: gecomor@geomor.com.pl
Web: www.geomor.com.pl
Projekt-Servis

E-Mail: kreaprojekt@kreaprojekt.sk
Web: www.kreaprojekt.sk

EMS Brno

E-Mail: jiri.kucera@emsbrno.cz
Web: www.emsbrno.cz
Projekt-Servis

E-Mail: kreaprojekt@kreaprojekt.sk
Web: www.kreaprojekt.sk
Projekt-Servis

E-Mail: kreaprojekt@kreaprojekt.sk
Web: www.kreaprojekt.sk
Projekt-Servis

E-Mail: kreaprojekt@kreaprojekt.sk
Web: www.kreaprojekt.sk
Projekt-Servis

E-Mail: kreaprojekt@kreaprojekt.sk
Web: www.kreaprojekt.sk

BD INVENTIONS P.C.

E-Mail: sales@bdinventions.com
Web: www.bdinventions.com

BD INVENTIONS P.C.

E-Mail: sales@bdinventions.com
Web: www.bdinventions.com
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BUSINESS PARTNERS

NORTH AMERICA

GENEQ Inc.

E-Mail: info@geneg.com
Web: www.geneq.com
Davis Instruments

E-Mail: sales@davisnet.com
Web: www.davisnet.com

PICARRO Inc.

E-Mail: info@picarro.com
Web: www.picarro.com

Soilmoisture Equipment Corp.

E-Mail: megan@soilmoisture.com
Web: www.soilmoisture.com

Sunvalley Solutions Inc.

E-Mail: sales@sunvalleysolutions.com

Web: www.sunvalleysolutions.com

SOUTH AMERICA

Precitech

E-Mail: info@precitech.net
Web: www.precitech.net
Agrorganica

E-Mail: contactos@agrorganica.cl
Web: www.agrorganica.cl
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LOCATIONS

Umwelt-Gerate-Technik GmbH
Head Office

Eberswalder StraRe 58
D-15374 Mincheberg

phone: +49 (0) 33432 -89 575
fax: +49 (0) 33432 -89 573
mail:  info@ugt-online.de
web:  www.ugt-online.de

Buisiness hours:

Monday - Friday 7.30 a.m.to 5 p.m.
or after appointment

Umwelt-Gerate-Technik GmbH
Branch South

Lise-Meitner-Str. 30
D-85354 Freising / Weihenstephan

phone: +49 (0) 81 61 - 23 46 441
fax: +49 (0) 81 61 - 23 46 443
mail:  info-sued@ugt-online.de
web:  www.ugt-online.de

Umwelt-Gerate-Technik GmbH
Branch France

1 rue Nicolas Copernic
F-54310 Homécourt

mail:  info-france@ugt-online.de
web:  www.ugt-online.de
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for further information: www.ugt-online.de
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