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-/ MONITORING OF POROUS MATERIAL
: PROPERTIES IS COMPREHENSIVE PROBLEM

What we want to monitor?
Morphology of streambed, Bottom morphology of basin, pond, dike, dam, wood, masonry, meat ...

Where we want to monitor?
In laboratory or in real conditions?

What we know about the monitoring site?
Have we made geophysical prospecting? How much do we know the site, the process ...?

About what are we interesting in?

Are we interesting in sediment transport or accumulation, in sediment movement, in influence of water velocity

to life in biotope, in locality? Are we interesting in erosion processes, movement of water level, studying of
groundwater flow, seepage through dike, absorbency of materials ...?7

Which methods is possible to use?
Direct or indirect, contact or contactless and so on.

s




- “—ANSWER TO THESE QUESTIONS FROM THE

PERSPECTIVE OF THE EIS w,

* INDIRECT MONITORING METHOD — ELECTRICAL IMPEDANCE SPECTROMETRY (EIS)
WAS USED.

~

S’

* NEW MONITORING APPARATUS (DEVICE, PROBE, USER'S SOFTWARE) WAS
DEVELOPED AND USED.

* THE TESTS WAS REALIZED IN LABORATORY AND IN REAL CONDITIONS SOLVING
PROJECTS OF GA CR AND PROJECTS IN THE INTERNATIONAL PROGRAM EUREKA.

Three main types of soil water E.g. hydraulic conductivity of unsaturated soil is about

soil particles 3 or 4 levels smaller than in saturated soil.

hygroscopic water




EUREKA PROGRAMME eureka

-

* Eureka was established in 1985 as an agreement between 18 countries and the European commission to
promote competitiveness and market integration and to encourage international cooperation in research

and development.

* Since then, EUREKA has expanded to more than 45 countries (in Europe and beyond) that share the same
goals and provide national /regional funding to organizations (at least two foreign partners) that apply

through its programs.

* EUREKA has tailored programs to best support international industry-led research and development. These
offer flexibility for international project partners within and outside the eureka network (network projects
and Globalstars), support projects with leading companies in the field (Clusters), enable innovative smes to

aim higher (Eurostars), support research and business activities on new markets (Innowwide). /.

* One of the fundamental principles of eureka is that project creation is bottom-up; organizations /
participating in eureka projects are free to define their research and development prior to application or

even during project development. et N , et /


http://www.eurekanetwork.org/
http://www.eurostars-eureka.eu/
http://www.eurostars-eureka.eu/
http://www.eurostars-eureka.eu/

=
— eureka CZECH REPUBLIC

innovation beyond borders

M @

EUREKA €urostars™
MINISTRY OF EDUCATION
YOUTH AND SPORTS

Czech Republic funds

Clusters Eurostars Globalstars

rammes with thematic Innovative SMEs lead international project Calls for R&D projects with partners in a

coi ortia and receive national and EU funding specific country outside the Eureka network
cho s lise th

Collaborate on R&D projects of any size

Network projects Innowwide i

A flexible programme for R&D projects with Innovative SMEs receive a grant of 60,000

any technological focus. You can propose or euro to assess the viability of research or

join a project at any time or take part in our commercial ambitions in international target

regular calls markets.

The Czech Republic implements the aforementioned projects within the framework of @ INTER-EXCELLENCE
the Inter-Excellence program, specifically the Inter-Eureka sub-programme and the
Eurostars program. The new INTER-EXCELLENCE Il program (2021-2029) will include
three sub-programs INTER-ACTION, INTER-COST, INTER-EUREKA (from May 24 to /
July14, 2023 is possible the project INTER-EUREKA submit, the results of the

competition will be known by the end of the year). e , >

Nt
INTER-EUREKA


mailto:klara.musilova@msmt.cz
mailto:klara.musilova@msmt.cz

OUR EUREKA PROJECTS EI3838, E!4981 AND E!76]_/4

~/ * EUREKA projects must meet the following characteristics:
civil purpose,
international cooperation between organizations in two or more countries,
research and development of a new product, process or service,

market oriented, where participating organizations decide the focus of their research.

The first Z-meters were produced with the financial support of the Grant Agency of the Czech

Republic. Next in the EUREKA program.

Needs converter 12V_ /230 V. and battery 12V_
 EI3838 — 2007-2009; E

« E14981 — 2010-2012;

* EI7614 —2013-2016
with sustainability to the 2021.
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EI3838 USER‘'S PROGRAM  Functions, Menu

Board 4 B 7 scan v1.6
Channel Ug uUn Ux0 Ux90 Rp Xp Fia Settings Detwy
13 26016 12142 12610 1172 106 586
13 26016 12141 12612 1177 106 584
13 26020 12145 12614 1180 106 583 HW Verson 292 g = =
— 13 26023 12142 12614 1182 106 582 EEPROM Conven_ i :: .-5”1
4 13 26022 12146 12617 1184 106 581 et | a4 < il N
13 26025 12147 12617 1184 106 581 z - : Fiall e
y v 13 26026 12147 12616 1186 106 580 _was | owapp B ? il
13 26025 12119 12648 1186 107 583 ST f 5
13 26025 12121 12649 1187 107 582 e 2 »ik

13 26026 12122 12649 1189 107 582

SetFiea | [1000 2] 2 Set range [« B4
PO |0 z] Charnel select:

_SetPrase | e [z 24 setchanenl | B [ B on [T B
_smoac | [z T SetNewt |
Num Bords ? Board 7 Channel ?

Service | Measus | Sekect| Cab | Serting |

CMD Status ready

E RW&_J

USB Port Status  Disconnected

xpi;:::.i\e |C.\DDCUME"1 YPARILK-1WLOCALS 15T emphdueciData. et ﬂ
0 Freq 1000 [*] Ha
Technical parameters 8 B
A | [2 Za Zn Id
5 N ; =—m g 0 Ap 0,00
Internal switcher, 8 boards with 16 channels, Internal battery 12V_, PC, CF, | = ¢ 0 00
. L) L) . ° . ks C Calib
mobile net, work signalization, two or four W|rezc=oznnec’r|on of the probes. w0 e

[m* 9 Uyyst

Q———>0

Diag:

Lg 100% 20X
Ug 50% 200X [¥] Start [=] Stop
Service  Meagure | Select | Calb | Sorting

CMD Status ready
J'{ . Reconnect
\ USB Port Status  Disconnected

N/ N\
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\4.?81 USER‘S PROGRAM Functions, Menu

'
i 02243241 |Simple measure
#Start at 24.3.2022 11:09:31 _ i _ it wi i
No f [Hz] date [dd.rftime [hh:qch range Rx [ohm] |Xx [ohm] }51-"“:!1'3 MeasLIre Mol meaSUI'F;‘cmentl ity m'ake asmgle|
Timing measure measurement of a value on a given channe
1 8000| 24.3.2022| 11:09:32 0 1] 3125 -14.3 Setup
i1 8000/ 24.3.2022| 11:09:33 1 1  500.6 -35.4 Info | |Timing measure
1 8000| 24.3.2022| 11:09:34 2 1] 5023 -34.3 g L
Timing measurement — it will measure values
1 8000/ 24.3.2022| 11:09:35 3 1| 4257 -22.3 of MDEdance. oniiall 2 e ——
1 8000/ 24.3.2022| 11:09:36 4 1 2658 -115||=Channel: 0 channgls Measuramentlc i s,
1| 8000[24.3.2022] 11:09:37 5 2| a0284] -1997]| Freq_[Hz]: 10000 ) P

Settling [ms]: 100 times with a set period.

Measure! % | |Measurement results are stored in a data file
the name of which is entered before
measurement starts.

Setup

Setting of general items (calibration, time,
date, backlight of display, etc.).

Info

Information about the device (version,
battery, licence)

Service =
Service function — nothing is stored in the

setup. After turning off and on the device, all
changes from this menu will be set into th
initial setup.
o |\ ‘ Switch off

. [To'tum the device off?,,

2; \

05935126

=Mode: 1 probe pair
Channels: 1
Start f.EHE}: 0
End . [Hz]: O \




\ A/

Z-Meter device Z-Meter system
input data output data
‘E G

Z-Meter App
server

Conkés rapublika
xxxxxx

EU declaration =

of conformity

Z-Meter IV

0 sLUETOOTH CHG USB

Control tests and reports on electrical parameters of the device Z- meW
IV should be given time to time bec cauge the unit is used i |n the

landscape. N/ e\ )




PARAMETERS OF THE DEVICES

Parameter Z-meter 1 Z-meter Il Z-meter 2A Z-meter Il Z-meter IV

Impedance range | 10 Q — 10 MQ 10 Q-1 MQ 10 Q-1 MQ 100 Q -1 MQ 10 Q-1 MQ

Frequency range | 1TOHz—8 MHz [ 100 Hz—- 20 kHz | TOOHz—-10kHz |1 kHz - 100 kHz| 10 Hz — 200 kHz
0.01V-070V| 05V-50YV 0.5V-5.0YV,

It ' : 1. 2V-1.
e step 0.005 V step 0.5 V step 0.5 V 0.1 0.234 O
Module Z +0.2%
measuring B +2% from range | £2% from range | £2% from range | £2% from range

from range

accuracy

Phase accuracy +0.2° +2° +2° +2° +2

Fommumcahon RS 232 USB USB, LAN, SC USB, SD card USB, SD card,

interface card Ethernet, bluetooth

Number of 1,8,16,32,64,| 1,8,16, 32, 64,

measuring points 2 g2s L28 128 128, 256

Switch external internal internal internal, external | internal, externgl 4
net net

Power supply net battery batfery s battery 9 - /
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; FINANCIAL DEMANDS OF THE SYSTEM @)

* , Probe price approx. 125 Euro / 1 running meter without thermometers (in case of
temperature measurement the price will increase by approx. 50%).

* GSM transmission 200 Euro.
* Active probe (signal transmission distances greater than 25 m) 700 Euro.

* The price includes operator training at LoOWMR loWS FCE BUT, CZ.

* The price of data processing software is solved separately
according to the difficulty.

ths. € partner customer
* Possibility of individual lease. o of PHEE

S | channels " 8 e L
256 7.5 15.5, N | |
128 6.0 13.5 S ¥ ek
64 5.5 120 U= !‘
32 4.5 10.0 53 (L5
16 3.0 8.0 § %"

8 2.5 5.0 = >

1 2.0 3.0 g
T N - g
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\/ EIS — ELECTRICAL IMPEDANCE SPECTROMETRY

o, —4
. * The basic principle of the EIS method is to measure the frequency characteristics of
the monitored substances - soil, wood, meat, bio-waste, building materials, etc.

Non-zero moisture or ionic substance acts as an electric conductor, dry or frozen as an
Sy Z(w)=R+ Jo X
9

AC signal generator

w=2rf

electrode

| o
low — dry, frozen substance,

good — with water, ions and et¢? coh.r.el‘"r

electric conductor ==




N — 4

Full automatically measurement: composting process, BioSealing process at the dike, soil
r changes in different type of the forests.

Solar panel

GSM modem




]

e e e 00 S

B

e

LABORATORY; TERRAIN.




~ THE OUTPUTS FROM SYSTEM

_ * Form of evaluation R

monitoring profile

° /
©) * tables (like MS excel), graphs, tomograms, 0
1 / /
. . . 7
* profiles (vertical, horizontal). A
o o ° //‘f// / h h
* Decision-making forms for process control. oot oreased 2°F valess
4/
top water level 3009 m local refer enice sy stem G [10_3 S] /’/:’7
higher water content !, one electrode
cwrrent level 2006mlr. s
10 eeeeeeeeee= 9V  ciesnsnens s [@VE] OF the dike bed
e s
m
- 8
~the bottom surface _ RN | b
top water level 3009 ml.r.s. subsoil of the dam 6
E — 5
canrent level 209.7ml 1. s / 4
 — 3
2
1

dam body 0
lower water

content in the soil

the bottom surface

subsoil of the dam

Pribéh mérného odporu R po hloubce

T
- O,
Menitorovany profil E 13 o -100
Golfové hiisté Swratka - jamka 5. 2 2006 2018 2019 ]
Méticl zafizent Z - motr G[1035] G[1075] G[1035) ‘g
00 20 40 60 80 100 120 00 20 40 60 80 100 120 4}
00 20 40 60 80 100 120 all 60 2
o - e 00 8 120
Geologick dokumentace 52 Hioubka snimaée [m]
. 5
Ll e — D 2 4 6 B 1012141518 20 22 24 / o - 2
. S o 05 " o 2
——z409 1225 =
- % -140
015 . o —m—04001138 ! a
e = N 17.40812:49 \ 10 10 o
‘\,‘ 234081143 i §) ’ 3
03
- —%—35001029
f=X —8— 13509 1136
5 9609906 15 15 15
H —— 2700740 depth
= ——267.020.00 [m] depth {m] depth[m]
‘:: 268081020 -20
z. 20 20
% 71108 11:37
v 3 ——14101221
g 214101810 25
= o e i 175101030 25 25
—_—117101631
21010940
121 30
-30 -30
135
-35 07.06.2010 07.07.2010
) —01 —12 23 3 a5 Date
Profle _3, —4s 5.6 Profile Profile

o, \

300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
130
120
110
100

Rx value [Ohm]



J{IELD‘A/CTIVITIES CARRIED OUT IN THE CZECH REPUBEI%

MONITORING IN FOREST (SPECIES COMPOSITION OF TREES) - SCHOOL FOREST ENTERPRISE KRTINY, MENDELU (KANICE,
UTECHOV). ~—’
MONITORING IN SOUR CHERRY ORCHARD (DIFFERENT GRASSLAND, ROOT LENGTH) - SCHOOL AGRICULTURE
COMPANY ZABCICE, MENDELU (ZABCICE).

MONITORING THE IRRIGATION AND FERTILIZATION PROCESS — GOLF COURSES (SVRATKA, KUNETICKA HORA).

MONITORING OF THE COMPOSTING PROCESS - ZERA - AGRICULTURAL AND ENVIRONMENTAL REGIONAL AGENCY, Z.S.
(COMPOSTING PLANT VICENICE NEAR NAMEST NAD OSLAVOU).

MONITORING OF EARTH DAMS — LESNi SPRAVA BUCOVICE, CESKY RYBARSKY SVAZ, MO JEVICKO, POVODI MORAVY, S.
P., POVODI LABE, S. P. (KOBERICE, JEVICKO, KAROLINKA, HORNICE — BIOSEALING PROCESS, OPATOVICKY KANAL) AND
OF RESERVOIR BOTTOM MORPHOLOGY (KOBERICE, RYZMBURK).

MONITORING OF THERMO REMEDIATION PROCESS AND WOOD BURNING — THERMO SANACE, S.R.O. (CASTLE
RYCHVALD, TIMBERED HOUSE STRAMBERK, CHURCH BRNO (SK - BRATISLAVA, SPISSKA KAPITULA) WATER MILLS DOLNI
NEMCi AND WESSELSKY LOUCKY NAD ODROVU).

MONITORING OF SNOW STRATIFICATION (CZ, AUSTRIA, FINLAND).
MONITORING OF MASONRY MOISTURE (CASTLE RYCHVALD).

MONITORING OF AERATION PROCESS AT THE WASTEWATER .
TREATMENT PLAT (MODRICE, BRNO WATERWORKS AND SEWERAGE). #

MONITORING OF BEEF RIPENING. '




|
MUS+ AND EUREKA STUDENT WORK IN CZECH




Frequency analysis of a sample of "Bratéice sand" by d_;

ENDENCE OF THE FREQUENCY OF THE MEASURING SIGNAL

ON THE SIZE OF THE EFFECTIVE SOIL GRAIN

= 1.3 mm

f=18600 d, 0%

R>=0,95

hm] =01 -+02
1000 10000
['] L\l 1 [
5000 =
| — 100000
—-10000 [~ S23:L S
100 L TN
20000 | N i 10000 -
~25000 N
130000
1000 -
Frequency analysis of a sample of "Oostende
sand" by def = 0.3 mm 100
LO0HD [O0O00 _f1111| LOCH00 0
D |
=T
-2000 4
- 3000
— =000
S _so00
= 6000
-7000

V. [10°m?]

=50 =100 =150 =200 =250 =3(0) —350

400

N — 4

Soil

- Sand
Westerschelde
Glass sphere
Marine sand
Marine sand
Sand Mol
Glass sphere
Sand Schelde
Sand Schelde

' Sand Oostende

sand Bzenec
Glass sphere
sand Kunstat
kora_modified
Garden loam
Garden loam
Bratcice sand
Glass sphere
Glass sphere
Silica sand full
curve

Rubble
sandy loam
Silica sand
modif

Glass sphere
Bratcice sand
loamy soil
Bratcice sand
Glass sphere
Bratcice sand
Bratcice sand
Gla'sgéphere

waFr

fm
[Hz]

86000
9
96000
96800
96000
15800
50000
45600
20000
19000
19200
2800
15600
10000
9850
8000
4000
2200

3000
2500
2220

1000
3800
3100
2880
2000
1200
1250

980

800

def
[mm]

0.063
0.100
0.125
0.110
0.100
0.200
0.200
0.200
0.300
0.550
0.500
0.870
0.900
0.980
1.280
1.300
2.100
2.000

2.800
3.000
3.400

3.700
3.960
3.960
4.200

5.400 /

6.300

8.200
1050
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ATER INFILTRATION INTO THE SAND IN LAB

N 4

The sample of "Bratéice sand" by d_, = 3.2 mm; loading with a rain intensity of approx. 2000 I's"'-ha™', |
- which corresponds to a raqull of qpprommo’rely 12 mm'min’! (rain intensity durlng a Iocql flood)

Moisture [%] Temperature
<><:]

relation between moisture /

w[%]

and el. conductivity

final
uncompacted 98.7
compacted 99.9
2
| ifls prach drobry | _stiednl | _hnby
100
90
80 f’
z 70 f"
)
£ s

40

30

7T w=—4490%+16.510+0.16

20

10

/ i R? = 0.99

0010

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

o [m°§lm]
S
S

o [1073 S-mrl]
1000
800
E
@
£ 600
)
400
200
0 T T T T T T
11:16:48 113112 11:45:36 12:00:00 12:14:24 12:28:48 12:43:12
t[h:m:s]
—0 —1 —4 —5 —6 —7 —8 9

d [mm]
1600

1400

1200

1000

600

relation between moisture and /
el. conductivity -
w = 2.560 +0.34

4 <
/ RZ = 0.98
5

8

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
6 [10-} s'ml]

T T P
9:25:55 9:40:19 9:54:43’ |

,
—5 —6 —7 —8 9 \
-




\/ WATER INFILTRATION IN THE SOIL

“ INFLUENCING FACTORS;

* hydrological — intensity and duration of precipitation.

* soil — granularity, organic matter content, porosity, structure
and soil moisture.

* MEASUREMENT OF THE PROCESS TOGETHER WITH PL

AND SK PARTNERS;

* infiltrometer — cylindrical heating, compact overpressure,
simple pressure.

* rain simulator, Guelphs permeameter, SATURO.

—



WAT

¢ School forest enterprise Kitiny, Mendel University in Brno

INFILTRATION — SPECIES COMPOSITION OF THE FOREST'| -

OF THE SAME AGE

(Kanice - beech, Ut&chov - spruce).

([ ]
QA

HTTP://ZERA.ARTSCHOOL.CZ /EIS.

ot 20109628 e 2414307 Fooat

STUPGIEESRE

RS R A

AR

[ — Rl —}

T ST SR

Moo Nawer  Wossaues Yous e
Utéchov
tempL

UTECHOV.PHP

-
=) 1arm ] 122m 117 m [ -1.02m 3 067 m £ 0.72m [ -057 m [ 0.4
[ PR U———— p—e—— ]
250000
200000
150000
100000
a
50000 06
08
1.0

ok [2018-07-03 | Komec: [2015-01-16 Filtrovat

-

=3 -147m [ 102
I sunetni svt [ snin
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400000
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300000

200000

100000

0

1.47m ] -1.02m ] 087 m [ 0,72

100000
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10 1.0
35 100
S

70
20
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15
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0
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20
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0.0 50 100 150 20.0
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0 H : : H
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http://zera.artschool.cz/eis.utechov.php

N4
ATERINFILTRATION — SPECIES COMPOSITION OF THE

J GRASSES

*_School Agriculture Company Zabéice, Mendel University in Brno (Zab&ice —
cherry orchard).

* Fescue grass (kostfava) length of roots to 2 m X weed X usual grass with
length of roots to 0.3 m.

* Dry X irrigation (to 1 m? was poured about 10 |/s).

* Stable probe to 0.85 m (7 levels) and mobile probe (a pitchfork with two
prongs) from 0.05 m to 0.20 m.

& Medsuremenf ]X per monfh. horizontal profiles

h=0,025m h=0,075m

sqlt b 64

54 o%<» 54
'.\‘a_:" ‘ ':

B = E
3<> F b a4
L&
+ ( 24

e,

14 ? .
0 T ¥ T 0 T
2 45 1 05

x[m]

. =
The higher the Wrown color), the lower the water content of the soil.
-
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~ ELECTRICAL CONDUCTA

_vertical profiles im

G [mS] 1 12 14 18

18
|

e’
——0.85

| o ¥
—10.75 1
0.7
——0.65
0.6
055

h[m]

—0.5
—0.45
—0.4

——0.35
—0.3
——0.25
—o2 Eo
—0.15 <

0.1
=—0.05

0
-0.1
-0.2

0
-0.1
-0.2

-0.3
'c -0.4
< -05

-0.6
-0.7
-0.8

0.0

\

wor20s cmsignd the results of lab.

0.0

;;>

\

0.0

2.0

~VL_1-2

=VL_2-3 ..
VL _3-4 il

1.0

~VL_1-2
-VL_2-3
VL_3-4

1.0

~VL_1-2
=VL_2-3
VL_3-4

Bdsed on experience

XIQ

tests, it can be assumed

that the size of the

effective grain of the soil
ranges between 0.9 mm
10082015 o e (MAtrix) and 3.9 mm
O (grain of the sand)

c
<

on the whole monitored

profile.

=S

N/

X[Q]

N/

NCE MAPS, FREQUENCY ANALYSIS

26.01.2015 G [ms]
1.0

»

350

wo  SPot C_0O before irrigation

250 depth [m]

- 0.025

= 0.075
0.125

200
150
100

f1Hz]

20 spot C_O after irrigation
20 depth [m]

150 -+ 0.025
-= 0.075
100 0.125
— 0.175
50

1000
-50

-100

SHz]

3 spot C_0 24 h after irrigation
250 depth [m]
oo | e

~ 0.025
150 = 0075
100 0.125

— 0.175
50

-100

10000C

10000C
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</ EARTH-FILL DAMS

*"Cooperation with river basin enterprises, designers, forest

management, private organizations.

* Monitoring of dams of small water reservoirs, protective and dam

dams. Different probe length and connection.

* WS Karolinka — problem with soil quality and its storage, monitoring

from March 2011 yet, 4Xper year now, max. probe length 13 m, 20

g

measured levels, one tube with different sensors distance (max. 2 m), -

sensors are placed in problematic levels, reconstruction in 2013 &

— installation of a sealing wall, first probe was destroyed and

had to be installed new.

e 900m . 451 m . 69.1m
< LA IS
Mmax = 52120 m a. s. L VL_I VL2 VL 3

ez = 51982 m a. sl

sonda EIS, celkova délka 13 m
tésnici sténa,
ax. hloubka 19 m

% Hyew =521.20m a. s.|,
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WATER STRUCTURE KAROLINKA — EIS RESULTS

alled sealing wall has reduced dike seepage, but (as it is not the same height everywhere)

S/

the problem remains between the probes VL_1 and VL_2. There is probably an increase in soil

moisture when the wall underflows.

tair

25 4

20 4

15

10

temperature [°C], rainfall [mm]
"

-10 J

twater

ECONSTRUCETION

rainfall —water level in reservoir
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It has not been proven that it is water from the reservoir.
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KAROLINKA — MARCH_EL. CONDUCTANCE MAPS

Consecutively are shown the maps of electrical conductance measured in March from 20 T¥to

2023. The colour scale of the electrical conductance is the same for all maps.
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KAROLINKA — MARCH_EL. CONDUCTANCE MAPS
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EARTH-FILL DAMS — BIOSEALING PROCESS

rth-fill dam hornice monitored by EIS method during application of
nufrient aqueous solution used in BioSealing method.

nnnnnnnnnnn

processes.
Converging groundwater flows transport the nutrients towards the leak,

where bacteria would induce clogging and reduce the flow rate

Time series — total length of the probe 3 m,
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03 m

Measurement by
the fork probe.

Ny
Maps of conductanceto depth 0.3 m
Measurement on May
andJune 2016.

02m

0.1m

Depth under the surface

Maps of admittance

.~
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—~  THE PROCESS OF COMPOSTING
BIODEGRADABLE WASTE

z.s. (Composting plant Vicenice near Ndmést over the Oslava river).

t[°C] pH [-] 0,075 —0375 —0,675 0975 —1275 ProiL

L sanitation Al 80 - i [m] ' - 80
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“ClOGGING PROCESS OF TANKS (SLUDGE, POND).
R - WS Ryzmburk
_—slg_dgg tank

svislice 12 profifu1
odkalovaci nadrze
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profil zméfeny metodou EIS
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) " MONITORING OF SNOW COVER

Measurement Of bulk density Of SnOW Vefrylc:;?gness Tes:of;;:ghness Resistance RZ(On:\Iean values) Nlo
. . in different layers using weighing ~ [veaumrac I 220N :
Auffach, Austria  snow gauge and shovel, manual i :

differentiation of snow toughness ¢
+ (Austria, Finland, Czech Republic). e B
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2, WOOD MONITORING — BURNING,
ﬂ THERMO REMEDIATION

The measured electrical quantity is influenced by other physical
factors internal - given by material properties (type, density, J¥
structure, anisotropy, temperature, wood defects, age, ...) and {
external - define the measurement conditions (frequency and
intensity of electric field, relative air humidity, chemical
contamination of wood, air velocity, season, etc.).

Probe number Active Linear regression Value of Temperature

TWO WOOden blo Cks Of Spruce beams length of function reliability range of

probe Rz calibration

of the same dimension (0.175 m [ (o] ]

0 0.18 7 =-0.0006 Z,~ 766,58 | 09943 | <40°C: 130°C>
I | 1 0.16 7, =-0,0007 Z, + 843,32 0.9875 <40°C; 130°C>
W’de/ 0.195 m h’gh and 0.500 m 2 0.14 1=-0.0007Z: 867,54 | 09942 | <40°C: 130°C>
. 3 0.12 7, =-0.0008Z,7 943,63 | 09930 | <40°C: 130°C>

Iong)/ but of different age, texture 1 0.10 1,=-000067,+ 79462 | 09886 | <45°C: 130°C> | &
5 0.08 /:=-0.0007Z;+ 887,49 | 0.9858 | <45°C: 130°C>
and structure. 6 0.06 7,=0.0007Z,971.60 | 09944 | <45°C: 130°C>




old spruce beam

Average burning rate ~ 0.045 m/h.




OAK BEAM
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The moisture first diffuses in the direction of the beam axis and then outwards. Uniform drying in all layers.|




alls are of stone and brick.
Wal thickness was about 1.5 m below.

Composition of the walls is unknown (homogen®™=
inhomogeneous, binder, plaster, ...). mm

(IEE:;ARGI‘f TOPIC - THE UNKNOWN MOISTURE MASOW

--' —— < - 8
—— sl -4 r— - S— X
T ‘x - -%-

~ —-# — oz I
. s . &
.Az-g N

X

T =X

@ Temporal changes of electrical
' o W - " I conductivity at a depth of h = 0.225 m

® below the surface after applications of

B microwave heating.

0.012

Oblast

Max. 73.1

I I A A A

[ |

.
: '.L o |

A A A

$FLIR




-~

MONITORING OF MOISTURE IN WALL

S’
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23:23:00
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. Different length of ,,cable™ pointed to the

Microwave applications. N’

Heating 2 minutes with power 2 kW at one point,
heated area was given an applicator used (the
generator it was 0.18 m x 0.18 m and near the wall
0.47 m x 0.39 m), total were measured 20 points.

Frequency microwave generator 2.45 GHz was
used, which is equivalent to the wavelength of
electromagnetic waves 0.1225 m.

Wall surface temperature was measured infrared
pyrometers GIM 530 MS (0 °C before heating and
around 30 °C after heating), measurement at one
level below the surface was used analog thermometer
PU 521 with thermocouple.

Power density of electromagnetic field radiation
near the generator was controlled by device MLT 4th .

Moisture in one level was measured by the device
Hydromette 4050.

Impedance in different level of the wall was
measured by Z-meter III.

=
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measurement ?f conductivity.
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Overall conlcuswns from existing literature:

 EVALUATION OF BEEF MEET AGING

Measurement of tenderness is based on m'rerna’rlonally
standard Werner —Bratzler method.
by EIS method.

Frequency
Impedance

Charolais

Limousine

Statistical evaluation_level of significance **1%, * 5%.

5000 Hz 8000 Hz 10000 Hz 12000 Hz 15000 Hz
R 1 R | R | R I R |
0,9270 -0,9532 0,8548 -0,9586 0,7948

-0,9607 0,7188 -0,9621 0,6411 -0,9631

* % *k * %k %k * * % * * %k

ns *%

-0,2465 -0,9560 -0,3932 -0,9393 -0,4879 -0,9218 -0,7300 -0,8608 - -0,8223
0,5552

ns *k ns LR ns * %k * *k ns *

At low frequencies in the range from 1 to 10 kHz, the current is hardly able to pass through the cell membranes. It therefore
crosses the ECF and contains practically no reactance component. For this reason, these frequencies can be used selectively to
calculate the extracellular water volume - HAS TO DO WITH AGING (AND INCREASE OF TENDERNESS)

Taken from : Y. Yang et al., Mathematical and Computer Modelling 58 (2013) 819-825
With increasing frequency, up to 50 kHz, the current is able to penetrate the cell. Therefore, at frequencies around 50 kHz,
measurements of the total body water volume and body cell mass can be-fnquS TO DO WITH THE ENJRE WATER

CONTECT (AND ARTIFICAL ADDITIONS)

* )



"~ MONITORED SITES b

- GEOtest, a.s., Karolinka, WWT Modrice, Bystrc, Namést nad Oslavou, Ryzmburk, Rychvald, /
Lutyné, Kozlovice, Stramberk, Zabdice, Svratka, Kunétickd Hora, Jevic¢ko, Kobefice, Hornice ....
Sk - Milhostov, Velké Ripnany, sv. Martin Bratislava, Senné, Nitra, IT - Bari, CH - Basel, B -
Oostende, BG - Varna, Sofia, LV - Riga, LT - Kaunas, Moldova - Chisinau, Philippines — Manila, EP
— Granada, Barcelona, PT - Lisboa (cooperation realized through teaching), UA - Ternopil, Rivne,
Nicaragua, China and Mongolia. -
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