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REFERENCE LIST OF THE MAIN INSTALLATIONS 
 
1.  STAND-ALONE COMPUTERIZED STATIONS 
 
 
TYPE LOCATION PURCHASER REMARKS 
MR 800 Titograd, 

Montenegro 
Aluminium factory, 
Titograd 

meteorology, 
ambient 
concentrations of 
HF 

META 
801 

Ljubljana, Slovenia "M. Vidmar" 
Institute, Ljubljana 

meteorology 

META 
801 

Sarajevo, Bosnia & 
Hercegovina 

Olimpic Comitee meteorology 

META 
802 

Brestanica Slovenia "M. Vidmar" 
Institute, Ljubljana 

meteorology 

META 
802 

Sisak, Croatia Metalurgical 
Institute, Sisak 

meteorology, data 
transmission 

META 
802 

Ljubljana, Slovenia Heating Plant 
Ljubljana 

meteorology, data 
transmission 

META 
801 

Ljubljana, Slovenia  Hydrometeorologica
l Institute of 
Slovenia 

meteorology 

META 
802 

Novi Sad, Serbia Hydrometeorologica
l Institute of 
Vojvodina 

agrometeorology, 
data transmission 

META 
801 

Nikinci, Serbia Former Yougoslav 
Army 

basic meteorology 

META 
789 

Rovinj, Croatia  Community of 
Rovinj 

meteorology, pH of 
precipitation 

META 
801 

Tirana, Albania Hydrometeorologica
l Institute of Albania 

meteorology 

META 
802 

Split, Croatia Electric Power 
Authorites of 
Dalmatia, Split 

meteorology 

META 
801 

Koper, Slovenia Port of Koper meteorology, data 
transmission 

META 
801 

Ljubljana, Slovenia  “Jo� ef Stefan 
Institute, Mobile 
Laboratory 

radiology, 
meteorology 

META 
801 

Krško, Slovenia Krško Nuclear 
Power Plant, Mobile 
Laboratory 

radiology, 
meteorology 
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EKO 789 Ljubljana, Slovenia "Milan Vidmar" 
Institute, mobile unit 

ambient 
concentrations of 
So2, NOx, O3, dust, 
meteorology; data 
transmission 

META 
789 

Ljubljana, Slovenia Hydrometeorologica
l Institute of 
Slovenia 

meteorology, data 
transmission 

EKO 789 Cairo, Egipt International Agency 
for Atomic Energy 

radiology, 
meteorology 

EKO 789 Pakistan International Agency 
for Atomic Energy 

radiology, 
meteorology 

PMP 
124A 

Rhodes, Greece UN Priority 
Programme 

solar radiation 

PMP 
124A 

Mexico International Agency 
for Atomic Energy 

meteorology, 
portable 

META 
802 

Zagreb, Croatia Geophysical 
Institute 

meteorology 

META 
789 

Ljubljana, Slovenia J. Stefan Institute Meteorological 
station for the 
experimental reactor 

PMP 124A Slovenia Ministry of Defence 25 portable stations 
PMP 
124A/S 

Slovenia Javne naprave Celje Meteorological 
station for the 
landfill 

PMP 
124A/S 

Slovenia Komunalno podjetje 
Ljutomer 

Meteorological 
station for the 
landfill 

PMP 
124A/S 

Slovenia Komunalno podjetje 
Velenje 

Meteorological 
station for the 
landfill 

PMP 
124A/S 

Slovenia Komunalno podjetje 
Ptuj 

Meteorological 
station for the 
heating plant 
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2.  MONITORING NETWORKS 
 
2.1  Hydrometeorological Institute of Slovenia, Network of Agrometeorological 

Stations 
 
All stations measure: wind, air temperature on at least 2 levels, ground temperature 
on at least 3 dephts, relative humidity, global solar radiation, precipitation, leaf 
weatness. Some measure in addition: diffuse solar radiation, atmospheric pressure, 
additional air temperatures. All stations are connected to the Central Computer in 
Ljubljana over a commutated telephone line (Kredarica by a radio link) and to the 
local PC of an observer over an optically isolated 20 mA current loop. 
 

TYPE OF THE 
STATION 

LOCATION 

META 789 Maribor 
META 789 Murska Sobota 
META 789 Bilje 
META 789 Kredarica (2.514 m above sea 

level) 
META 789 Novo Mesto 
META 789 Pokljuka 
META 789 Iskrba 

 
2.2  Environmental Monitoring Network of the Coal-fired Thermal Power Plant 
Trbovlje, Slovenia 
 
4 stationary stations for monitoring the ambient concentrations of gass pollutants 
(Ravenska vas, Kovk, Dobovec, Kum) 
Type of the stations: EKO 789 Measured parameters: meteorology, ambient 
concentrations of SO2, NOx, and O3 
Data transmission: FM radio link, commutated telephone lines 
 
2 stationary stations on the deposits of fly ash  (Lakonca, Prapretno) 
Type of the stations: EKO 789 
Measured parameters: meteorology, ambient concentrations of particles, exposed 
dose 
of gamma radiation 
Data transmission: off line with the diskettes 
 
Emission station 
Type of the station: META 802 
Measured parameters: emission concentrations of SO2, NO, Nox, particles, O2, 
temperature of plume, produced power 
Data transmission: local 300 Bd modem 
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Hydrological station: measuring of inlet and outlet temperature, pH and flow of 
cooling water 

 
Central station: 2 x front-end communicator, 2 x PC, communication with the stations, 
data presentations and print-outs, data base, automatic control of data quality, 
transmission of data to the Hydrometeorological Institute and to the Electric Power 
Authorities.  
  
System is in the continuous operation since spring 1992. 
 
2.3   Environmental Monitoring Network of the Coal-fired Thermal Power Plant 
 Šoštanj, Slovenia 
 
6 stationary stations for measuring ambient concentrations of air pollution (V. Vrh, 
Velenje, Šoštanj, Graška gora, Zavodnje, Topolšica) 
 
1 mobile station 
 
Type of the stations: EKO 789 
Measured parameters: meteorology, immission concentrations of SO2, NOx, and O3, 
exposed dose of gamma radiation, noise 
Data transmission: stationary stations: leased lines, local 300 Bd modems; mobile 
station: commutated telephone line 
 
Emission station , mobile emission station 
Type of the station: META 802. Measured parameters: emission concentrations of 
SO2, NO, NOx, particles, O2, temperature of plume, produced power 
Data transmission: 20 mA current loop 
 
Hydrological station: measurements of level, temperature, pH and turbidity of cooling 
water 
 
Central station: 2 x front-end communicator, line commutator, 2 x PC, communication 
with the stations, data presentations and print-outs, data base, automatic control of 
data quality, transmission of data to the Hydrometeorological Institute and to the 
Electric Power Authorities.  
 
System is in the continuous operation since spring 1990. 
 
2.4   Air Quality Monitoring System of Republic of Slovenia (ANAS) 
   
(Owned by the Hydrometeorological Institute of Slovenia, Ljubljana) 
 
11 immission stations located at the representative sites across Slovenia. 
Type of the stations: EKO 810 
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Measured parameters: meteorology, immission concentrations of SO2, NO, NOx, CO, 
CH. 
Data transmission: commutated telephone lines. 
 
System operates since 1983. 
 
 
2.5  Hydrological Network of the Hydrometeorological Institute of Slovenia 
 
Measured parameters: water level and temperature (flow may be computed from the 
profile). 
 
Central station: communication with the measuring stations, data presentations, 
transfer of data to the mainframe of the Hydrometeorological Institute. 
 
7 stations type META 801/H, 8 stations type META 789/H, installed at different 
locations.  
 
 
2.6  Monitoring Network of the Nuclear Power Plant Krško, Slovenia 
 
3 dislocated measuring stations (Krško, Cerklje, Bre� ice). 
Measured parameters: meteorology, radioactivity 
 
Measuring station "tower" (3-level meteorological measurements up to 70 m )  
 
Central unit: acquisition and presentations of data 
 
12 radiological monitors MFM 202. 
 
 
2.7  Meteorological Monitoring Network of the Vojvodina Hydrometeorological   

Institute, Novi Sad, Serbia 
 
·  project of the network 
 
·  already equipped: automatic synoptic measuring station Rimski Šan� evi, 

radio-link to the observatory Novi Sad 
 
2.8 Climatological Network, Hydrometeorological Institute of Slovenia 
 
11 climatological stations type META 789/K, each measuring air temperature, relative 
humidity, wind and precipitation; all equipped with flash EEPROM 1 Mb memory 
cards for mass data storage, 3 with direct data transmission to the centre. One 
station (Krvavec) is measuring in addition O3 ambient concentrations. Few stations 
are running on solar pannels. 
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2.9 Radiological “ Early Warning”  Network of Slovenia 
 
 
28 computerized radiological monitors MFM 202 on different locations in Slovenia; 3 
additional measuring locations with meteo stations; data transmission of radiological 
data to the centre. 
 
 
2.10 Air Pollution Monitoring System, Town of Celje 
 
Central station (LAN Windows Version), air pollution station “SRCE” (monitoring of 
SO2, NO, NOx, dust), importing selected data from Šoštanj and Trbovlje  systems. 
 
2.11 Air Pollution Monitoring System MHK Zletovo, Macedonia 
 
Central station (LAN Windows Version), air pollution stations "Bolnica" and "Vila 
Zora" (monitoring of SO2, NO, NOx, dust, ozone), basic meteorology, radio 
transmission of data. 
 
 
 
2.12 Radiological Early Warning Monitoring System of Croatia 
 
15 computerized radiological monitors MFM 202 on different locations in Croatia; 1 
meteorological station, central computer at Rudjer Boskovic Institute, Zagreb 
 
 
2.13 Radiological Early Warning Monitoring System of Algeria 
 
25 computerized radiological monitors MFM 202A on different locations in Algeria; 2 
local subsystems at Ain Ousera and Draria reactors, 2 meteorological stations, 
central computers at Centre de Radioprotection et Surete in Algiers (systems 
procured by International Agency for Atomic Energy, Vienna and Government of 
Republic of Algeria) 
 
2.14 Microclimatic system for the Postojna Cave, Slovenia 
 
Local system at the tourist site of Postojna Cave, Slovenia: automatic station PMP 
124A (air flow, temperature, relative humidity, CO2 concentration), RS 485 data 
transmission, central computer, public display 
 
2.15 Environmental System of Brestanica Power Plant 
 
Meteorological station, mobile environmental station (SO2, NOx, O3, meteorology), 
emission station for two blocks, central unit. Data transmission to Electric Power  
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Authorities in Ljubljana. Network concept of the system, transmission of data from 
mobile station by a cellular phone. 
 
2.16 Air Polution Monitoring System of Republic of Slovenia (Phare SL-

9805.01.01.0001) 
New system commissioned by Ministry of Environment and Spatial Planing of 
Republic of Slovenia in March 2000. System was financed by Phare funds in the 
amount of EUR 1.4 million. It consists of 9 air pollution monitoring stations, each 
equipped with several air pollution monitors (SO2, NOx, CO, O3, BTX, dust, dust 
sampler), meteorological station, station computer with software, zero air generator, 
UPS, printer, and communication equipment; equipment for calibration laboratory 
(mirror station, static volumetric injection units, calibrators, zero air generators, 
auxiliary equipment (computers, oscilloscope, data loggers, electric calibrator); and 
equipment for the computer centre (servers, communication equipment, software). 
 
 
2.17 Water Qality Monitoring System of Slovenia (Phare SL-9907.01./I.02.1) 
 
New system commissioned by Ministry of Environment and Spatial Planing of 
Republic of Slovenia in May 2002. System was financed by Phare funds in the 
amount of EUR 361.000. Project was completed in cooperation with Mikro & Polo, 
Maribor, Slovenia, as a main contractor. System consists of 4 continuously 
monitoring water quality stations.  

 
2.18 Radiological Early Warning Monitoring System of Serbia 
 
3 computerized radiological monitors MFM 202A, central computer at Vin� a Institute, 
Belgrade 
 
 
2.19 Radiological Early Warning Monitoring System of Bosnia and 

Herzegovina 
 
5 computerized radiological monitors MFM 203 (Sarajevo, Tuzla, Livno, Mostar, 
Biha� ), central computer at Institute for Public Health, Sarajevo. 5 additional monitors 
delivered to be installed in Republika Srpska. 
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AIRPORT METEOROLOGICAL SYSTEMS 
 
 
3.1  AMES I System - International Airport Ljubljana, Slovenia 
 
Airport meteorological system for CAT II was installed in 1984; measurements of 
RVR on 3 locations along the runway (3 transmisometers Impulsphisyk - 
SCOPOGRAPH) , 2 telemeters (Schlumberger, Asea), transmission of data to the 
tower. 
 
A new airport meteorological information system for CAT IIIb was installed in spring 
1993. A new RVR system with double base transmissometers and laser telemeters 
are connected to AMES central computer and data terminals together with the META 
789 automatic station, UAM 118 anemometers, IVP 120 wind indicators and SETRA 
370 barometer. System has automatic QAM, METAR and SYNOP generators and is 
connected to Ethernet LAN. PIR 128 graphical recorder serves as a redundant 
recording system. 
 
 
3.2  AMES II System International Airport Zagreb, Croatia 
 
Airport meteorological system for CAT II; measurements of RVR on 3 locations along 
the runway (3 transmisometers Impulsphisyk - SCOPOGRAPH), 1 telemeter (Asea), 
1 anemometer, transmission of data to the tower, to the meteo-office and to the 
approach control. 
 
System is in operation since 1987. 
 
3.3  AMES III System, Batajnica Military Airport, Belgrade, Serbia 
 
Airport meteorological system, measurements of RVR on 3 locations along the 
runway (3 transmisometers Impulsphisyk - SCOPOGRAPH), 2 telemeters 
(Impulsphysik LD - WHX), 3 anemometers, automatic measurements of air 
temperature, relative humidity, QFE and QNH. Data transmission to the tower and to 
the meteo-office. 
 
System operates since 1989. 
 
 
3.4  Meteorological system, International Airport Maribor, Slovenia 
 
Airport meteorological system, consisting of META 789 automatic meteorological 
station and of UAM 118 anemometer with IVP 120 remote indicator.   
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3.5 Meteorological system, International Airport Portoro� , Slovenia 
 
Airport meteorological system, consisting of central computer, data terminals, META 
789 automatic meteorological station, UAM 118 anemometer, laser ceilometer, 
forward scatter visibility / present weather sensor, and RVR computer. In operation 
from 1996. 
  
 
3.6 Wind recording system, Orsta-Volda Airport, Norway 
 
Wind recording airport system. 
 
3.7 Pula Airport, Croatia 
 
UAM 118 anemometer, IVP 120 wind indicator 
 
 
3.8 Dubrovnik Airport, Croatia 
 
UAM 118 Anemometer, IVP 120 wind indicator 
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4.  UNIVERSAL COMPUTERIZED ANEMOMETERS UAM 118 
 
 
LOCATION EQUIPMENT 
Slovenian Road Authorities Ljubljana, 
Slovenia 

3 sets 

Lambrecht Goettingen, Germany 52 sets 
Hydrometeorological Institute Ljubljana, 
Slovenia 

7 sets UAM 118, 3 IVP 
120 

Iskra Systems, Ljubljana, Slovenia  1 set 
Airport of Pula, Croatia  1 set UAM 118, 2 IVP 120 
Airport of Dubrovnik, Croatia  1 set UAM 118, 1 IVP 120 
Metalna, Maribor (special model for ships) 1 set 
Institute for Public Health, Ljubljana  5 sets 
Safety First, Norway 1 set 
Belfort, USA 1 set 
Slovenian Railroads 1 set 
Railroads of Croatia 2 sets 
 
 
5.  OTHER MAJOR CUSTOMERS     
 
 
Belfort, USA (handheld anemometers) 
Vaisala, Finland (handheld anemometers) 
Zagrel, Croatia (handheld anemometers) 
International Agency for Atomic Energy, Vienna (radiological monitors MFM 202, 
meteorological stations) 
MS Umwelttechnik, Germany (different instruments) 
US Army (handhald anemometers) 
REK Bitola, Macedonia (anemometers, inclination meters) 
Meteotech, Israel (handheld anemometers) 
Ultratech, Russia (handheld anemometers) 
Deposito Hydrographico, Spain (handheld Anemometers) 
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ENVIRONMENTAL INFORMATION SYSTEMS 
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RADIOLOGICAL MONITORING & EARLY WARNING SYSTEM 
 
 
 

 
 
 
The Chernobyl (1986) accident proved that in radiological emergency plans the possibility of 
severe nuclear accidents should be taken into serious consideration. 
 
AMES radiological monitoring system is designed to monitor the environmental impact of the 
nuclear power plant and to provide the adequate statistical and emergency data on the 
radiological pollution in the affected area. System consists of a number of automated stations 
measuring meteorology and gamma dose rate. A Doppler SODAR is included to provide 
more data for the accurate modelling. Measurements of indoor radioactivity at several points 
inside the power plant, as well as radiological and hydrological monitoring of the cooling 
water are part of the system. All data are collected in the central unit and sent to the 
authorised local and remote users. 
  
In addition, computerised intelligent gamma monitors MFM 202 are remotely connected to 
monitor dose rates and doses over the larger territory. 
 
A two level automatic data quality control is performed to ensure the data reliability and 
credibility. 
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A Gaussian air dispersion model, based on the directions given in the Regulatory Guide, is 
implemented (automatically), using the data from the automatic measurements. It provides 
the dilution coefficients or actual gamma dose rates based on the measured emissions. 
  
Using SODAR data, more sophisticated models can be installed. In cases of complex terrain, 
a 3D Gaussian Puff model gives better results than simple Gaussian models. 
 
Special software is installed to estimate doses to the population, due to the external radiation 
and internal contamination (following the emergency procedures). 
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INTRA / INTERNET – BASED ENVIRONMENTAL INFORMATION 
SYSTEM 
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AIRPORT METEOROLOGICAL SYSTEMS 
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ENVIRONMENTAL INFORMATION SYSTEM "MHK ZLETOVO", 
TITOV VELES, MACEDONIA 

 

 
 
System consists of two measuring stations ("Vila Zora" and "Bolnica) on the representative 
locations in the urban environment of Titov Veles, the central unit in the Environmental 
department of the MHK, and the public display in the town centre. Both measuring stations 
measure immision concentrations of SO2, NOx, NO, and particles, as well as air temperature 
and wind. Since station "Bolnica" is elevated, thus being the reference meteorological site, it 
measures in addition relative humidity, global solar radiation, air pressure, and precipitation. 
Data is sampled in 1 or 10 sec. intervals and locally statistical elaborated in 1/2 h intervals. 
Half an hour values are then transmitted by radio to the central station, where they are 
additionally processed, controlled, stored in the data base, and returned to the public display 
in the town showing on-line the current environmental situation. 
 

           
 
Since its installation, the system works perfectly, giving more than 99% of quality data. 
WINDOWS�  based software in the central unit allows to analyse the data through the various 
numeric and graphic menu-driven screens. It can also distribute  data to the LAN or transmit 
them to distant users over modem. 
Environmental monitoring system of Titov Veles is a significant contribution of "MHK 
Zletovo" to the efficient monitoring and controlling of urban environment possibly affected 
by their emissions. Recent results are showing that it has a direct impact to the reduction of 
the air pollution in Titov Veles. 

In summer 1995, company "MHK Zletovo" 
installed the immission monitoring for the town of 
Titov Veles, the first computerised and fully 
automatic continuous air pollution monitoring 
system in the Republic of Macedonia. 
System was realised in close co-operation of 
MHK Zletovo, (who has done the construction 
and basic installation works), Japanese factory 
HORIBA, provider of air pollution monitors, and 
Slovene company AMES, who has made the 
meteorological sensors, data acquisition, central 
unit, and was general integrator of the system. 
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RADIOLOGICAL INSTRUMENTS 
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POCKET RADIATION DETECTOR GMM 78 (CRACKER) 

 

 
 
 
Energy source for the instrument is  built-in battery that can provide power 
continuously for 100 hours. For changing the battery, back cover of the instrument 
must be removed. With almost empty batteries, sound becomes weaker. 

 
 

TECHNICAL DATA 
 

Detector cylindrical halogen Geiger Mueller tube type SBM 
20 

High voltage 400 V 
Background aprox. 10 imp/min (100 nSv/h) 
Cracking to aprox. 1 mSv/h 
Crunching from aprox. 1 mSv/h to aprox.  10 mSv/h 
Buzzing over 10 mSv/h 
Limit of use aprox. 1 Sv/h 
Power supply battery, 9V 
Dimensions 135 x 60 x 30 mm (L x W x H) 
Mass 230 g 

·  True portable instrument 
·  Battery powered 
·  Short response time 
·  Integrated speaker 
·  Lightweight: 0.23 kg 
·  100 hours of continuous operation on 

standard 9 V battery 
 
“Cracker” is pocket detector for ionising 
radiation. It is used for quick indication of 
radioactivity. As a detector, cylindrical 
thin-wall Geiger Mueller tube is used. 
Each pulse caused by a passing photon 
is heard as crunching coming from the 
built-in loudspeaker. At the background 
radiation (aprox. 100 nSv/h), about 10 
cracks per minute are heard. To the dose 
rate of aprox. 10 mSv/h, cracking sound is 
heard, which, at the dose rates higher 
than that changes into a buzzing sound 
which faints at higher dose rates. 
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HANDHELD RADIATION MONITOR MRS 110A 

 

 
 
 
Different alarming sound reports the saturation of GM tube. Measuring algorithm 
allows considerably low statistical error at background levels and fast response to the 
dose rate changes. Five-button keyboard is used to control and set the alarm level. 
Built-in rechargeable battery and separate battery charger allow low-cost 
maintenance and high autonomy of the instrument. 

 
TECHNICAL DATA 

 
Detector cylindrical halogen Geiger Mueller tube type SBM 20 
Window 30 mg/cm2 max. 
Surface 600 mm2 
Background aprox. 10 imp/min (100 nSv/h) 
Use for X, b and g rays 
Units cpm, Sv/h 
Measuring 
algorithm 

Fixed time changeable to fixed count at rates greater than 150 
cpm 

Display default: 9999 cpm; extended: 999900 cpm 
Alarm adjustable 
Power supply NiCd rechargeable battery 9V 0,11 Ah (min. 24 h) or 9 V battery 

(min 100 hours) 
Dimensions 150 x 80 x 30 mm (L x W x H) 
Mass 250 g 

·  True portable instrument 
·  Battery powered 
·  Intelligent algorithm 
·  Integrated beeper 
·  Adjustable alarm 
·  counts/minute or SV/h 
·  Lightweight: 0.25 kg 
·  100 hours of continuous operation on 

standard 9 V battery 
 
Radiation monitor MRS 110A is 
microprocessor-controlled instrument, 
designed for quick detection and primary 
measurements of X, b and g radiation. Geiger 
Mueller probe with surface of 600 mm2 is used 
as a detection device. Level of radiation is 
displayed on LC display. Instruments 
measures radiation in counts per minute (cpm) 
or SV/h. Beep is heard at each count. Alarm 
level can be observed on LCD; alarm dose 
rate is reported by an acoustic alarm. 
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�

MULTIFUNCTIONAL GAMMA MONITOR MFM 203 

�
�
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1. DESCRIPTION 

 
MFM 203 is a portable-size instrument, functionally completely compatible with the 
previous AMES type MFM 202A. It is designed for the continuous monitoring of 
gamma radiation in the environment. MFM 203 autonomously performs all the 
necessary functions of a self-sustained local monitor. When connected to a data 
communication link, it can serve as a smart field unit of the real-time early warning 
network. Supplied with two energy-compensated GM probes of different sensitivities, 
it can cover dose-rates from the normal background to the accidental levels. 
 
The microprocessor-controlled monitor is equipped with a keyboard and an 
alphanumeric LC Display. Small printer can be connected as an option. Unit 
autonomously processes, displays and prints (if equipped with the printer) all 
measured data and warnings, triggering visual and audible alarms. It is designed to 
be connected on-line (via modem and telephone line or radio link) to the central data 
collecting and controlling computer of an early warning system. Data can be 
transferred in real time or at scheduled time intervals. 
 
In the standard version the instrument consists of the following components: 
 
·  MFM 203 measuring unit 
·  remote “A” (high-sensitive) probe 
·  remote “B” (low-sensitive) probe  
 
1.2 FUNCTIONS 
 
MFM 203 performs the following functions: 
 
·  measures, displays and optionally prints out: 

 Dose rates (Sv/h), 
 Statistical uncertainties of measurements in %, 
 Real time; 
·  with a predefined statistical uncertainty, it automatically adjusts the printout 

frequency to the measured intensity of the radiation (variable time constant of the 
instrument); 

·  triggers the adjustable three-level alarms (with visual and audible signals) and 
records their occurrences; 

·  measures the dose increment (mSv) from the last periodic report (usually 24 
hours); 

·  automatically prints out periodic reports on the dose increment, dose rates, alarms 
and functional warnings (if printer connected) 

·  measures and optionally automatically prints out the total dose (mSv) of a longer 
time period (up to 1 year; usually 30 days); 

·  makes possible manual printouts of any displayed or stored data (in dose units or 
counts), and of measuring parameters. 
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1.3 HIGHLIGHTS 
 
 
·  quick and simple assembly and initiation; 
·  automatic operation and easy management with  instructions shown on the LCD; 
·  predefined  precision of the measurements with automatic optimisation of the 

number of printouts; 
·  self-controlled operation with diagnostic and warning printouts; 
·  bypassing of mains power failure (approx. 2 days) with a built-in rechargeable 

battery or with an optional larger external 12 V battery (optional printer is not 
powered from the 12 V power supply); 

·  linking to the communication network (modem + telephone line, radio - link) for the 
centralised on-line data collection and control (early warning system) over the 
built-in buffer memory and RS-232-C port; 

·  simple type-in reprogramming of code-protected measuring parameters (for 
example, when introducing a new measuring mode or when changing the probe 
calibration constants); 

·  possibility to directly connect sensor for rain intensity and quantity (tipping-bucket 
ombrometer) 
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2. TECHNICAL SPECIFICATIONS 
 
RANGE OF DOSE RATES   # standard version with Probes A and B: 
     50 nSv/h (50•10-9 Sv/h) to 1000 mSv/h (1 Sv/h) 
 # version with Probe A only: 

50 nSv/h (50•10-9 Sv/h) to 600 mSv/h (600•10-6 
Sv/h) 

 
RANGE OF DOSES IN mSv  # limited to 5 digit display and one digit decade 

exponent (XXXXXe+Y) 
   
ENERGY RESPONSE OF PROBES    

 # equal in the energy interval from 60 keV to 1.3 
MeV within + 20 % 

 
LINEARITY # deviation less than 7 % within stated range 
 
PROBES  # aluminium weather-proof housing with the 
 exchangeable plastic cap, weatherproof connector,  
 operating temperature range - 40ëC, +70ëC, 

 over-range output signal, audible indication of pulses;  
power supply: 12 V DC, internal high-voltage generator 

 
DIAGNOSTICS  # programmed, with 10 malfunction warnings and 

their combinations 
 
PRINTER (OPTION) # dot matrix, two-colour ink ribbon, 69 mm paper roll 
 
CONNECTION TO THE COMMUNICATIONS NETWORK     

# over buffer memory and RS-232-C port 
 
POWER SUPPLY     # 220 V 50Hz / 12V DC (option) 
 # from built-in rechargeable battery approx. 2 days  
 
POWER CONSUMPTION  # without printer and display illumination 0.4 W (12 V, 

30 mA) 
 
DIMENSIONS AND WEIGHT # monitor:  L 30 x W 20 x H 10 cm; 4.5 kg 

# printer (option): L 24.0 x W 17.6 x H 8.0 cm; 1.2 kg 
  # probe (1): L 31 cm x Ø 5 cm; 0.8 kg 
   
 
The manufacturer reserves the right to change specifications without prior notice. 
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OPTIONS 

 
·  Extended length of probe cables up to a maximum  of 150 m 
·  Printer 
·  FLASH EEPROM memory unit 
·  Probes of different dose rate ranges for special purposes  
·  External alarm set-up 
·  Permanent external battery power supply set-up 
 
 
ACCESSORIES ON SPECIAL ORDER 
 
·  Two 1.6 m long aluminium poles for upright positioning and fixing Probes above 

ground with a minimum shading of ground 
·  Plastic expendable protective caps for Probes 
·  Polypropylene plastic tube Ø=20 mm for outdoor Probe cable protection 
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PORTABLE RADON MONITOR PRM 145 

 
 
 

 
 
 
 
 
PRM 145 is a computerised instrument for monitoring the total alpha activity of radon 
222Rn and its short-life products 218Po and  214Po. As soon as alpha particle, 
generated by the radioactive decay of radon or one of it’s products, hits the ZnS layer 
on the wall of the scintillation cell, a photon of visible light with the wavelength of 
approx. 600nm is emitted. Integrated photomultiplyer tube transforms light pulses into 
electric signals, which are further counted by the instrument (in fixed time or to the 
fixed count). PRM 145 calculates the concentration of radon in the sample (together 
with the uncertainty of the measurement), displays the results, and stores them in the 
data buffer.  
 
PRM 145 has built-in library with all parameters of scintillation cells. It is possible to 
transfer  data between different PRM 145 instruments, or between PRM 145 and 
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external computer. Built-in printer port enables direct printout of data to the 
connected printer. PRM 145 is equipped with the real-time clock, so all 
measurements are labelled with a time-stamp. 
 
PRM 145 consists of two parts, both stored in a portable case. Cylindrical part 
contains the photomultiplyer tube, high voltage power supply, signal conditioning, 
and container for the scintillation cell. Processor part contains microprocessor, 
battery, and interfaces. On the front plate, there are keyboard, on/off switches, optical 
indicator for the closed container, and 2-line back-lit alphanumerical LC display. 
 
 
TECHNICAL DATA 
 
 
Power supply: 
·  220-240V (AC), 50 W (Fuse 0,3A) 
·  or: battery (sealed built-in accumulator 12V / 7,2 Ah) 

 
Measuring ranges: 
·  maximum detectable pulse rate:  5000 imp/s (5 kHz) 
·  measuring range: 0,0 to 99.999,0 Bq m3 
 
Dimensions: 
·  H 160mm 
·  L 330mm 
·  D 460mm 
 
Weight: 

·  10 kg 
 
Acceptable dimensions of scintillation cells: 
·  Max. height: 215mm 
·  Max. diameter: 90mm 
 
Independence on the internal battery: 
·  min. 10 hours at fully loaded battery 
 

Databases: 
·  Library for 100 scintillation cells (background, constant 1, constant 2, identification 

No.) 
·  50 measurements (sequential No. of measurement, identification No. of the 

scintillation cell, date and time of measurement, No. of repeated measurements 
/max. 20/, uncertainty of measurement, measuring result). 
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METEOROLOGICAL SENSORS 
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WIND SPEED AND DIRECTION SENSOR VMT 107A 

 
 
 
For wind direction part, a vane with the 6-bit optoelectronic Gray encoder is used. All 
electronic elements are protected against overvoltages by resistors and Zener 
diodes. Normal additional mechanical load (freezing) cannot damage the sensor. 
On the bottom of VMT 107A there are support for mounting the sensor and 10-pole 
connector. 
 
TECHNICAL DATA 
 WIND SPEED WIND DIRECTION 
Measuring range 0 m/s – 60 m/s 0° - 360° 
Starting speed 0.5 m/s 0.5 m/s 
Accuracy and linearity +/- 0.5 m/s +/- 5° 
Resolution 0.1 m/s 5° 
Measuring system optoelectronic optoelectronic 
Output 20 pulses / min                          6-bit Gray code 
Power supply                             12 V DC 
Operating temperature                             from –40 to +60 °C 
Connector                             Souriau, 10-pole 
Dimensions                             f  300 mm x 250 mm 
Weight                             0.5 kg 

·  Combined sensor for both wind speed 
& direction 

·  Quality construction: anodised 
aluminium, ball bearings 

·  Type calibrated in wind tunnel  
·  Optoelectronic transducers, digital 

output 
·  Small dimensions 
 
Wind transmitter VMT 107A is a 
combined digital optoelectronic sensor 
for wind speed and wind direction. It is 
made from naturally anodised aluminium 
and stainless steel. Quality sealed ball 
bearings are used for both speed and 
direction measuring systems.  
 
For wind speed part of the sensor a 
lightweight three-cup assembly is used 
which, with a stroboscope disc and 
optoelectronic elements, gives frequency 
output proportional to the wind speed. 
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WIND SPEED SENSOR DHV 39 

 

 
 
 
 
 
 
DHV 39 is connected to the measuring system by 4-pin weatherproof connector, 
located at the bottom of the sensor. There is also a mounting support (hole 25 mm in 
the diameter, 40 mm deep). 
Construction of sensor requires very little maintenance.  Even after years of use, 
when inexpensive and easily replaceable bearings are worn, sensor characteristics 
are almost unchanged. Normal additional mechanical load (freezing) cannot damage 
the sensor. Wind sensor pair (DHV 39 + DSV 39A) is usual fixed to the CRSA 39 
crossarm, containing junction box and cabling. 
 

TECHNICAL DATA 
Measur ing range: 0,1 to 60 m/s Distance constant: aprox. 3 m 
Star ting speed: 0,1 m/s Accuracy: +/- 0,5 m/s 
Resolution: 0,05 m/s Sensitivity: 20 imp./m 
Output frequency: 1 kHz at 50 m/s Output voltage: min. 10 V (HIGH) 
Power supply: 12 V DC Power  consuption: 500 mW max 
Operating temp.: -50 to + 60 °C Storage temp.: -50 to + 80 °C 
Connection: 3 wire, shielded Connector : Souriau, 4-pole 
Dimension: F  200 x 270 mm Mass: 0,5 kg 

·  Optoelectronic sensor for wind speed  
·  Quality construction: anodised 

aluminium, ball and Teflon bearings 
·  Type calibrated in wind tunnel  
·  Optoelectronic transducer, digital  pulse 

output 
·  Low starting speed 
·  No individual calibration required 
 
Wind speed sensor DHV 39 is a rotating 
low-threshold digital optoelectronic sensor 
for measuring wind speed. It is made of 
naturally anodised aluminium and stainless 
steel. Quality sealed ball bearings and 
Teflon bearing are used for the rotating 
measuring system.  
 
A lightweight three-cup assembly 
(Robinson’s cross) rotates a stroboscope 
disc through the light beam, generated by 
a long-life IR diode. Interruption of the 
beam causes pulse output with a 
frequency, proportional to the wind speed. 
All electronic elements are protected 
against overvoltages by resistors and 
Zener diodes. 
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WIND DIRECTION SENSOR DSV 39A 
 

 
The shaft is spanned between two bearings. The upper one is teflone while the lower 
one is a double sapphire bearing. On the underside there are the carrying bracket 
and a watertight connector. The bore of the bracket is 25mm wide by 40mm deep. 
DSV39 makes a functional pair with the wind speed measuring instrument DHV39. In 
most cases the two instruments are mounted on a single beam with a junction box 
and a lighning rod. The console is constructed so, that the individual instruments are 
installed separately, which helps prevent power surges to damage the equipment. 
The instrument is connected via a 10 wire shielded cable either directly to the 
measuring equipment or through a junction box. The instrument casing is grounded 
through the shield. Maintenace is virtualy unnecessary and need not be carried out 
unless the technical features of the instrument have changed significantly. Extra 
stress from icingcannot harm the instrument; however a black painted wing and an 
infra red spotlight can be used to prevent it. 

 
TECHNICAL DATA 

Starting speed 0,05 m/s 
Resolution 12° 
Power supply 12 V 100 mA 
Weight 0, 5 kg 

Measuring range 0° to 360° 
Accuracy + /- 2,8° +/- 0,75 % 
Temperature - 40°C to 60°C 
Size ~ 600 mm x 300 mm 

DSV39A is a rotational, digital, optoelectronic 
sensor to measure wind direction. 

 
To measure the wind direction it has a square 
plate and a counterweight mounted on a central 
shaft. Internal construction features a coded 
disc which in conjunction with the optoelectronic 
elements gives coded data about wind 
direction. Electronic components are protected 
from power surges with resistors and zener 
diodes. To measure the angle a 6-channel Gray 
coding system is used, wich prevents false data 
being sent when the individual channels switch 
between 1 and 0. This system guarantees 
accuracy to within 5,6 degrees. All parts of the 
device are made either from the stainless steel 
or naturaly anodised aluminium.  
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SMALL WIND SPEED SENSOR DHV 116 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DHV 116 is connected to the measuring system by 4-pin weatherproof connector, 
located at the bottom of the sensor.  
 
Construction of sensor requires very little maintenance.  Even after years of use, 
when inexpensive and easily replaceable bearings are worn, sensor characteristics 
are almost unchanged. Normal additional mechanical load (freezing) cannot damage 
the sensor. 

TECHNICAL DATA 
 

Measur ing range: 0,1 to 60 m/s Distance constant: aprox. 3 m 
Star ting speed: 0,1 m/s Accuracy: +/- 0,5 m/s 
Resolution: 0,05 m/s Sensitivity: 20 imp./m 
Output frequency: 1 kHz at 50 m/s Output voltage: min. 10 V (HIGH) 
Power supply: 12 V DC Power  consuption: 500 mW max 
Operating temp.: -50 to + 60 °C Storage temp.: -50 to + 80 °C 
Connection: 3 wire, shielded Connector : Souriau, 4-pole 
Dimensions: F  140 x 150 mm Mass: 130 g 
 

·  Optoelectronic sensor for wind 
speed  

·  Quality construction: anodised 
aluminium, ball and Teflon 
bearings 

·  Type calibrated in wind tunnel  
·  Optoelectronic transducer, 

digital  pulse output 
·  Low starting speed 
·  No individual calibration 

required 
 
Wind speed sensor DHV 116 is a 
rotating, low-threshold digital opto-
electronic sensor for measuring 
wind speed. It is made of naturally 
anodised aluminium and stainless 
steel. Quality sealed ball bearings 
and Teflon bearing are used for 
the rotating measuring system.  
 
A lightweight three-cup assembly 
(Robinson’s cross) rotates a 
stroboscope disc through the light 
beam, generated by a long-life IR 
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AIR TEMPERATURE SENSOR  DTE 75A 
 
 

 
DTE 75A is non aspirated sensor 
designed to measure air temperature. 
As a sensing element, thermolinear 
thermistor is used. It is protected by 
stainless steel cylinder that is 
thermally isolated from the case. 
Case is made of aluminium and UV 
resistant plastics protecting the 
sensing element from the sun  and 
precipitation. On the bottom side of 
the sensor there is a mounting 
element and three pin waterproof 
connector to connect the sensor with 
the measuring system. Sensor has to 
be mounted upright and should be 
overvoltage protected. To provide 
connection between the sensor and 
the measuring system a two wire 
shielded cable should be used (Max. 
length can be up to several hundreds 
meters, depending on the wire 
resistance). 
 
 
 

 
 
TECHNICAL DATA: 
 
Sensing element: Termolinear thermistor YSI 44203 
Measur ing range: -40°C to +60°C 
Accuracy: ± 0.15°C 
L inear ity: ± 0.15°C 
Mater ial: Stainless stell, aluminum and UV resistant plastics 
Connection: 3 pin connector and 2 wire shielded cable 
Dimensions: f  110 mm (4.33” ) by 170 mm (6.7” ) 
Weight: 160g (0.35 lb) 
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AIR TEMPERATURE SENSOR DTE 75A/5 
 
 

 
 
DTE 75A/5 is a non aspirated air temperature sensor with special sensor support, 
designed to measure the air temperature on 5 cm above the ground. As a sensing 
element a thermolinear thermistor is used. It is protected by a stainless steel cylinder 
that is thermally isolated from the case. Sensor arm is made of anodized aluminum. 
Radiation shield, made of  UV resistant plastics, protects the sensing element from 
the solar radiation and precipitation. On the arm there is a 3-pin weatherproof 
connector used to connect the sensor to the measuring system. Sensor has to be 
mounted with radiation shield upright at such a level that the distance between the 
sensing element inside the radiation shield and ground is 5 cm. Sensor outputs 
should be overvoltage protected. To provide connection between the sensor and the 
measuring system a two wire shielded cable should be used (Max. length can be up 
to several hundreds meters, depending on the wire resistance ). 
 

 
TECHNICAL DATA 

 
Sensing element Thermolinear thermistor YSI 44203 
Measuring range: -30oC to +50oC  
Accuracy:  0.15oC 
Linearity: 0.15oC 
Material: Stainless steel, aluminum and UV resistant plastics  
Connection: 3 pin connector and 2 wire shielded cable 
Dimensions: 160 mm by 80 mm  
Weight: 160g  

·  Designed to 
measure air 
temperature on 5 
cm above the 
ground 

·  High accuracy 
·  Excellent linearity 
·  Radiation protected 
·  Precipitation 

protected 
·  Weatherproof 

connector 
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MOTOR ASPIRATED AIR TEMPERATURE SENSOR DTA 32 

 

 
 
Sensing element of DTA 32 is thermolinear thermistor, protected by a stainless steel 
capsule and mounted on a support, made of thermoisolating material. It is located in 
the centre of the lower section of the double stainless steel tube. Tube protects the 
thermistor from being influenced by solar radiation and precipitation, or mechanically 
damaged. 
 
Head of the sensor contains a motor driven ventilator, which forces a current of air 
past the sensor along the tube and then out through the apertures at the bottom of 
the head. Hall element, located in the head of DTA 32, detects the rotation of the 
ventilator and gives the digital status on the functioning of the aspiration system. 
 

TECHNICAL DATA 
 

Sensor: YSI 44203 
Measuring range: - 30 ëC  to + 50 ëC  
Accuracy: +/-  0.15 ëC  
Air flow: approx. 4 m/s 
Motor power:  12 V DC, 1 VA 
Motor life:   3000 h 
Size:. 390 x 330 x 150 mm 
Mass: approx. 4 kg 
Material: Stainless steel, aluminium, plastics 
 
 
 

·  Designed to measure ambient air 
temperature with high accuracy 

·  Dual concentric radiation shield 
·  Low sensitivity to the solar radiation 
·  Motor aspirated 
·  Low voltage motor excitation 
·  Digital status of aspiration 
 
The aspirated air temperature sensor DTA 
32 is, due to the motor forced aspiration, 
much less sensitive to the influence of 
other meteorological parameters on the 
measurements of ambient temperature.  
 
However, it requires an auxiliary power to 
drive the motor. Therefore it is less suitable 
for the applications, where low power 
consumption is essential. 
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SOIL TEMPERATURE SENSOR DTZ 124 

 

 
 
 
 
 
 
DTZ 124 is specially designed sensor for measuring soil temperature below the surface. Probe 
is made of stainless steel sensing part, filled with thermoconductive oil at the end of each 
probe. Sensor is thermolinear thermistor. Oil that surrounds it provides good thermal contact 
with the sensing area of the probe, while it’s connecting cable prevents thermal conductance 
from the soil surface. 
  
 

TECHNICAL DATA 
 
Sensing elements Thermolinear thermistors YSI 44203 in thermoconductive 

oil 
Measur ing range: -30oC to +50oC  
Accuracy:  0.15oC 
L inear ity: 0.15oC 
Mater ial: Stainless steel 
Weight: aprox 300 g  
 
 

·  Measures soil temperature 
below surface  

·  Sensor encapsulated in 
thermocunductive oil 
assures accurate 
temperature measurements 
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RELATIVE HUMIDITY SENSOR DRV 32B 
 

 
 

New C94 sensor, used in the probe, detects extremely low changes in air humidity. 
The temperature compensating system uses the advanced IC technology in 
combination with an accurate temperature element (PT-100) to produce the high 
quality RH data. 
 
DRV 32B is protected against sun radiation and precipitation with a special shield 
consisting of cylindrical segments made from white UV resistant plastics. Such 
construction allows outdoor mounting of the sensor with no need for additional 
weather shelter. On the bottom side of the sensor there is a weatherproof connector, 
two pins of which are used for power supply and two for the data output. 

 
TECHNICAL DATA 

 
Sensor: Rotronic MP300-001-7-C94 
Measuring range: 0 to 100% RH 
Accuracy: +/- 1% 
Time constant: less than 10 seconds 
Output signal: 0 to 1 V 
Power supply: 8 to 30 V DC 
Consumption:  15 mA max. 
Temperature compensation: PT 100 
Dimensions: F 115mm x 225mm (4.52"x8.85")  
Weight: 0.85kg (1.9 Ib.) 
 

·  Directly measures relative humidity of 
the ambient air 

·  Quality, Swiss made sensing element 
·  High accuracy 
·  Excellent long term stability 
·  Temperature compensated 
·  Protected from solar radiation and 

precipitation 
 
DRV 32B is designed to measure relative 
humidity in the ambient air. 
 
Sensing element is relative humidity probe 
type MP300-001-7-C94,  produced by a 
Swiss company "ROTRONIC". It allows 
precise measurements of humidity, 
achieving the measuring accuracy not 
common to the previous types of relative 
humidity sensors. 
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AIR TEMPERATURE AND RELATIVE HUMIDITY SENSOR DTV 124 
 
 

 
 
 
 
TECHNICAL DATA:  
 
Temp. sensor : Thermolinear thermistor YSI 44203 
Temp. meas. range: -40°C to +60°C 
Temp. accuracy: ± 0.15°C 
RH sensor  Semiconductor, capacitive 
RH meas. range: 0 – 100% RH 
RH accuracy ± 2% 
Mater ial: Stainless steel, aluminium and UV resistant 

plastics 
Connector : 6 pin Souriau connector  
Dimensions: f  110 mm by 170 mm 
Weight: 160g  

DTV 124 is non-aspirated sensor 
designed to measure air temperature and 
relative humidity. As a sensing element 
for temperature, thermolinear thermistor, 
encapsulated in a stainless steel is used. 
For RH measurements, there is 
compensated solid-state capacitive 
sensor. Both sensing elements are 
protected from the solar radiation and 
precipitation by a shield, made of UV 
resistant plastics. On the bottom side of 
the sensor there are mounting element 
and six pin waterproof connector to 
connect the sensor with the measuring 
system. Sensor has to be mounted upright 
and should be overvoltage protected. To 
provide connection between the sensor 
and the measuring system a six wire 
shielded cable should be used (Max. 
length can be up to several hundreds 
meters, depending on the wire 
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PRECIPITATION SENSOR DDE 93A 

 

 
 
DDE 93A is used to measure quantity and intensity of precipitation. Inside there is a tipping 
bucket with the 5ml containers. When the first container is full it turns over and the other 
starts to fill. When turn occurs, it breaks the light beam of an optoelectric transducer and 
generates an electric pulse. There is a heater built in,  to prevent freezing. Temperature at 
which heater turns on is adjustable and is regulated by a thermostat. On the upper side of 
DDE 93A there is a protection ring that prevents birds to carry dirt into the sensor. On the 
bottom side there are cable connector and mounting element to fix DDE 93A to the 
supporting rod. 
 
For connection between sensor and data logging instrument a four pair shielded signal cable 
with additional overvoltage protection is required. 24V power supply for the heater is fed by a 
separate cable.  
 
Sensor is made of stainless steel and aluminum. 
 

TECHNICAL DATA 
Measur ing area: 500cm2, +/- 2 cm2  

Measur ing range: 0 mm/h - 100 mm/h (0 l/h to 5 l/h) 
Resolution: 0.1 mm (5ml) 
Accuracy &  L inear ity: +/- 2% 
Operating temperature range: -40 oC to +40 oC 
Heater : 24V, 100 VA (200 VA as option) 
Dimensions: F  600mm by 600mm 

 

·  Measures quantity and intensity of 
precipitation 

·  Built-in heater 
·  Optoelectronic transducer 
·  High resolution (0.1 mm) 
·  Large measuring area (500 cm2) 
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Weight: 10 kg 
 
 
 
 

LEAF WETNESS SENSOR DVL 142 
 
 
 

 
 
 
DVL 142 consists of detector and electronics. Detector is in form of double gold-plated comb on the 
isolated surface. Humidity between the teeth of the comb causes change in the conductivity, which is 
in turn detected by the electronic circuit.  Sensitivity can be adjusted in steps. 
 
Output from sensor is logic voltage signal WET / DRY.  
 
 
TECHNICAL DATA: 
 
 
detector: double gold-plated comb 
sensitivity: adjustable in steps 
output: logical signal 0 / 5 V  
power suply: 12 V DC 
operating temperature: od -30 do + 50 stopinj C 
dimensions: 95 mm x 65 mm x 400 mm 
material: UV resistant plastics, Al, fiber-glass 
 

Leaf wetness sensor DVL 142 is used to 
detect humidity on the leaf surface.  
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METEOROLOGICAL INSTRUMENTS 
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HANDHELD ANEMOMETER RVM 96A/B 

 

 
 
System for measuring wind speed is optoelectronic, with 3-cup Robinson’s cross and 
digital liquid crystal display. Wind speed is sampled in 1-second intervals. Four AA-
type (R6) batteries located in a handle power the electronics. Automatic power-off 
circuit switches the instrument off, when cup assembly is not rotating for more than 4 
minutes. As an option, wind speed data can be transmitted to the external device 
each second by RS 232 serial port (RVM 96B/T). 
 
RVM 96 can be ordered to measure wind speed in m/s, km/h, knots, or mph. Wind 
speed unit must be specified in advance. 
 
A mechanical system with a vane and circular scale is used for measuring the 
direction of the wind. Built-in compass enables proper orientation of the device. 
 
Lid of a handle has standard ¼” nut to enable the attachment of the device to the 
standard photographic tripod. 
 
A case is provided for transport and storage of RVM 96B. 
 
 
 
 

·  Lightweight, portable digital 
anemometer, measuring both wind 
speed & direction 

·  Quality construction: anodised 
aluminium, ball bearings 

·  Type calibrated in wind tunnel  
·  Long battery life, auto power-off 
·  Built-in magnetic compass 
·  Illuminated LC wind speed display 
·  RS 232 data transmission as an option 
·  Suitable for military, coast guard, 

firemen, construction workers, sports, 
etc. 

 
Handheld anemometer RVM 96 is truly 
portable, easy to use electronic – 
mechanical device for wind measurements.  
It is used in all cases, where other 
instruments, due to their design, weight or 
dimensions, are unsuitable. 



 

AMES  d.o.o., Jamova 39, SI-1000 Ljubljana, Slovenia (seat) 
Post address: Na Lazih 30, SI-1351 Brezovica 

Tel: +386 1 365 71 01                         Fax: +386 1 365 71 02 
http://www.ames.si    EMAIL: info@ames.si 

 
 

47 

Automatic Measuring Systems for the Environment 
Technology Park L jubljana 

 
 
 

 
TECHNICAL DATA 

 
 WIND SPEED WIND DIRECTION 
Measuring ranges 0 m/s – 70 m/s 

0 kn – 99.9 kn  
0 kn – 150 kn 

0° - 360° 
 

Starting speed 0.5 m/s 0.5 m/s 
Accuracy and linearity +/- 0.5 m/s +/- 5° 
Resolution 0.1 m/s 

0.1 kn (0-99.9 kn) or 
1 kn (0-150 kn) 

5° 

Measuring system optoelectronic mechanical 
Indication liquid crystal display circular scale 
Power supply 4 * 1.5 V AA batteries, 5 mA, 25 mA with display 

illumination 
Automatic power 
down 

4 minutes (different intervals may be required) 

Battery life 70 hours (15 hours with display illumination) 
Dimensions 300 mm (H) * 220 mm (W) * 120 mm (D) 
Carrying case  380 mm (L) * 300 mm (W) * 140 mm (H) 
Weight 0.5 kg instrument, 3 kg instrument with case 
 
 
Ordering information: 
 
RVM 96B x  standard instrument 
RVM 96B/T x  with RS 232 data transmission 
 
x: A  m/s 
 B  knots, resolution 0,1 kn 
 B1  m/s or knots, resolution 0,1 m/s or 1 kn, selectable 
 C  km/h 
 D  mph 
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HANDHELD ANEMOMETER – METEOROLOGICAL STATION RVM 
96C 

 

 
 
 
Handheld anemometer – meteorological station RVM 96C is truly portable, easy to use instrument for 
basic field meteorological measurements.  It is used in all cases, where other instruments, due to their 
design, weight, or dimensions, are unsuitable. 
 
When in basic mode,  RVM 96C shows on it`s graphic LCD, depending on the 
selection,  one of the following types of measured data: 
 
·  instant data 
·  average data for the selected interval 
·  minimums for the selected interval 
·  maximums for the selected interval 
 
Operation parameters are selected and set through the menu-organized comands. 
Settings and constants are stored in EEPROM, so that they are unchanged when 
instrument is switched off, even when battery is removed. 
 
At the end of each data processing interval, mean values and extremes are stored 
with the time stamps in the EEPROM data storage. These data can be reviewed later 

Measurements of: 
·  wind speed and direction  
·  temperature 
·  atmospheric pressure 
·  relative humidity 
·  horizontal orientation 
 
Higlights: 
·  built-in electronic compass; 

accurate wind direction data 
without need for instrument 
orientation 

·  illuminated LC display, capable 
of presenting current and 
historic data in numeric and 
graphic way 

·  built-in calculations of mean 
values and extremes 

·  scalar or vector wind 
processing 

·  built-in storage of statistic data 
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on the instrument display or transmitted serially to the external computer. RVM 96C 
can store data for up to 1048 data processing intervals. This means, that data for 85 
days are stored, provided that averaging interval is set to 1 hour. Data are stored on 
FIFO (first in – first out) principle. 
 
System for measuring wind speed is optoelectronic, with 3-cup Robinson’s cross. 
Direction is also measured digitally (6-bit Gray code), corrected automatically to the 
true wind direction by built-in electronic compass.  
 
RVM 96C can measure wind speed in m/s, km/h, knots, or mph, and temperature in 
ëC or ëF.  
 
Lid of a handle has standard ¼” nut to enable the attachment of the device to the 
standard photographic tripod. 
 
A case is provided for transport and storage of RVM 96C. 
 

 
 
 
 

TECHNICAL DATA 
 
 

Dimensions 300 mm * 220 mm * 80 mm 
Mass 0.6 kg 
Operating temperature range -30 to +50 dg. C 
Protection Al closed case 
Display LCD, graphic 98x65, illuminated 
Connectors 3.5 stereo RS232,  2,1x5.5 battery 
Keyboard Sealed, flat 
Power supply Built-in 3.6 V LI-ion battery  
Autonomy 30 h 
Power consumption 19 mA 
Separate battery charger voltage and current limiter 
Data transmission RS232, serial, adjustable speed, 8 bits, 1 

STOP bit, no parity  
Distance for serial data transmission RS232: 15 m max 
  

 
SENSORS: 

Atmospher ic Pressure 
 
Producer of sensor Intersema Sensoric SA 
Type MS5534  
Operating principle piezzoresistance 
Measuring range 300 – 1100 mbar  
Accuracy +/- 1 mbar  
Resolution 0.1 mbar  
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Wind Speed and Direction 
 
Wind speed sensor Robinson`s cross, optoelectrobic 

stroboscope 
Wind direction sensor Wind vane, 6-bit optoelectronic Gray 

code encoder 
Wind speed measuring range 0 to 50 m/s 
Speed constant 20 imp./m 
Wind speed accuracy +/- 0.5 m/s 
Wind direction accuracy +/- 5.6 deg. 

 
Relative humidity 

 
Sensor combined temperature / RH sensor 
Producer of sensor Sensirion 
Type SHT75 
Operating principle Capacitive polymere  
Measuring range  10 – 100 %  RH 
Accuracy  +/- 3 % RH 
Resolution  1 % RH 

 
Temperature 

 
Sensor combined temperature / RH sensor 
Producer of sensor Sensirion 
Type SHT75 
Measuring range -30 – +50 °C  
Accuracy +/- 1 °C 
Resolution 0.1 °C 

 
Battery Charger  

 
Input voltage 220 to 240 V, 50 to 60 Hz AC 
Output voltage 6-13.8 V DC, nonstabilized 
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UNIVERSAL ANEMOMETER UAM 118A 
 

Universal anemometer UAM 118A is an 
autonomous computerised instrument for 
measuring, processing, storing and 
presenting the wind data. Small standard 
dimensions enable easy incorporation of 
UAM 118A in instrumentation panels. 
Anemometer can be used also as a 
lightweight, battery powered portable 
instrument. 

�
UAM 118A can accept either digital wind 
sensors with the frequency output for wind 
speed and up to 8-bit Gray code output for 
the wind direction, or analogue sensors with 
voltage or current outputs. All standard 
AMES optoelectronic wind sensors are 
suitable (KVT 60A, VMT 107, DHV 39, DSV 
39A). Sensors may be connected as follows: 

·  From distances up to 100 m directly by a shielded signal cable  
·  From distances up to 30 km using a local modem module MMP 121 (300 Bd, 

CCITT V21 or Bell 103) and 2-wire unshielded telephone line  
 
Data are indicated on a big, easy-to-read colour LED display. Adjustable intensity of 
display illumination enables good visibility in all light conditions from the direct 
sunlight to the total darkness.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Displayed data: 
·  Numerically: real time / date, 

maximum wind speed in the 
averaging interval, instant wind 
speed, instant wind direction (or 
minimal wind speed in the 
averaging interval), wind speed 
alarm threshold, mean wind 
speed. 

·  On the graphic circular scale: 
instant (or alternatively mean) 
wind direction, variability sector of 
wind direction; 

·  status data: averaging interval, 
data processing mode (vector or 
scalar), wind speed units (m/s, 
km/h or knots), alarm status and 
power status. 
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Built-in microcomputer enables various averaging intervals: 2minutes, 10 minutes, 30 
minutes, 1 hour, or coustom preset value. Wind speed can be given in m/s, km/h or 
knots. Anemometer features scalar or vector wind data processing and adjustable 
alarm threshold and alarm direction sectors. Wind data are stored in the internal 
memory with battery backup. 
 
UAM 118A has 4 analogue outputs to connect an analog recorder, CENTRONICS 
output for a matrix printer (enabling graphical or numerical data printouts), RS 232 
link to the external computer, and CCIT V21 modem channel. This channel enables 
2-wire connections of distant sensors and remote indicators. 
 

UAM 118A - TECHNICAL DATA 
 
All CMOS electronics   
Microcontroller: 80C32  
RAM: 32 k 
EPROM: 
Configuration storage: 
Data storage: 

32 k  
EEPROM 
Battery supported RAM, 30 days at 30 min. 
averaging, 7 days at 10 min. averaging 

Analogue outputs:  4 channels, 0 - 5 V (optional) 
Digital ports:  Centronics, RS 232, RS 485 
Modem channel: 
Alarm: 

300 Bd, CCITT V21 or Bell 103, 2 or 4 wire 
adjustable speed, direction insensitive or in 1 or 2 
direction sectors 

Alarm indications:  optical and acoustical 
Alarm output:  relay contact 
Power supply: 110 / 220 V, 50 Hz, 1.5 VA max., built-in battery 

backup  
alternative: external accumulator 12 V 

Sensors: wind speed: optoelectronic  
wind direction: optoelectronic, up to 8-bit  

Sensor connections: direct, parallel up to 100 m 
or: 2-wire modem connection up to 30 km 

Display: LED display, adjustable intensity 
Numerical data: mean value, maximum, instant value or minimum, 

real-time, alarm threshold: format for speed data: 
XX.X  

Analogue data: mean or instant direction (resolution 5 degrees), 
wind direction variability sector (resolution 10 
degrees) 

Averaging intervals:  2 min., 10 min., 30 min., 1 hour; adjustable  
Speed presentation:  m/s, km/h or knots, adjustable 
Averaging mode: scalar or vector 
Analogue registration: 4 channel analog recording 

or: graphical registration on dot-matrix printer  
Numerical registration:  on dot-matrix printer 
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Connection to remote 
indicators: 

RS 485 or 2-wire modem (CCITT V21 or Bell 103) 
up to 30 km 

Link to external 
computers: 

RS 232, 300 - 19200 Bd, adjustable Baud rate; 

Dimensions: 144 mm X 144 mm X 86 mm 
Operating temperature 
range: 

0 to +70 oC 

Weight: 1 kp 
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ANEMOMETER – WIND INDICATOR SWI 144 
�

SWI 144 is a simplified, small version 
of the UAM 118A universal 
anemometer. It is used to measure 
and indicate wind data. Small 
standard dimensions make possible 
to easy incorporate the instrument 
into standard instrumentation panels. 
SWI 144 can also be used as a 
small, portable wind instrument.  
 
As sensors, any of digital AMES wind 
sensors is suitable: KVT60A, 
VMT107, or DHV39+DSV39A sensor 
pair. Sensors may be connected to 
SWI 144 in parallel by 10-wire 
shielded cable (up to 2 km) or in 
serial way over 2-wire cable. 
Measured values are indicated on a 
high-intensity LED display. Wind 
speed is presented in a numeric 

form, and wind direction on a circular scale with the resolution of 10°. Measuring 
units, interval and mode of averaging, alarm value, and type of displayed values may 
be set by four front-panel keys and by using a simple, microcontroler driven menu. 
 
TECHNICAL DATA:  
Electronics: CMOS  
Measuring 
range: 

0 – 99 m/s, 0 - 360
 

Resolution: 0.1 m/s,  10° 
Power supply: 220v � 15%, 50 Hz or 12 V external battery 
Memory: RAM, EEPROM 
Inputs: Parallel and serial 
Alarm: Visual and acoustic 
Alarm output: Relay contact 
Sensors: Wind speed: optoelectronic, pulse-train 

Wind direction: optoelectronic, max 6 bit Gray 
code 

Display: high intensity LED  
Operating 
temperature 

0 – 70 °C 

Dimensions: 100 x 100 x 80 mm 
Mass: 0.9 kg 

�

�
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ALARM ANEMOMETER MHV 117A 

 
 

 
 
 
 
Two independent alarms can be set in 0.1 m/s increments over whole measuring 
range. Alarms can be set as temporary or holding. 
 

 
MHV 117A consists of 3 parts: sensor DHV 116, junction box with overvoltage 
protection and cable to the sensor and IP 65 protected electronic unit. Sensor is 
connected to the unit through the junction box by 3-wire shielded cable to the 
distances up to 1.000 m. 
 
Relay contacts (closing and opening) are available for each alarm shannel to control 
external alarm devices or security functions. 

 
 

 
 
 
 
 

·  DHV 116 digital wind speed 
sensor 

·  Measures wind speed in m/s, 
km/h or knots 

·  2 digitally adjustable alarms 
·  Temporary or steady alarms 
·  Potential free relay outputs for 

each alarm 
·  Acoustic alarm indication 
·  IP 65 protected metal case 
 
MHV 117A is alarm anemometer 
for cranes, cable-cars, bridges, 
roads, etc. It is a computerised 
version of former IJS / AMES 
alarm anemometers, such as MHV 
37 or MHV 117.  
 
On a request, MHV 117b version 
is available (with VMT 107A wind 
speed / direction sensor and 
direction sensitive alarms.) 
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DHV 116     Junction box     Measuring unit MHV 117A 
 

 
 
 
 
 
 
 
 
 

TECHNICAL DATA 
 

Measuring range:     0 m/s to 50 m/s  (0 km/h to 180 km/h) 
Starting speed:      0.5 m/s 
Accuracy:       +/- 0.5 m/s 
Linearity:      +/- 0.5 m/s 
Resolution:      0,1 m/s 
 
ANALOG OUTPUTS (option): 
Voltage:      0 V to +5 V  
Current:      4 to 20 mA 
Accuracy and linearity:    +/- 1.5 % 
 
ALARM: 
No of alarm channels:    2 
Alarm range:      0 m/s to 50 m/s 
Resolution of alarm setting:    0.1 m/s 
Alarm indication:     acoustic,  “Alarm”  blinking 
Output contacts:     relay  (250V 50Hz 5A) 
 
POWER: 
AC power supply:     220V +/-10% ; 50Hz +/-10Hz; 5VA 
AC power consumption:    max 30mA on 220V 
DC power:      12V 
DC power consumption:    max 200mA on 12V 
 
ENVIRONMENT: 
Working temperature:    -40Cë to +50Cë 
Storage temperature:     -50Cë to +60Cë 
Dimensions sensor:     140 mm x � 150 mm, mass: 0,5 kg 
Dimensions measuring unit:    200 mm x 300 mm x 90 mm, mass: 3,2 kg 
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METEOROLOGICAL STATIONS 
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�

PIR 128A PRINTER INTERFACE 

 

 
 

 
 

PIR 128A is an intelligent interface / data processor for presenting graphs and values through the 
standard "Centronics" parallel output on 9 or 24 pin dot matrix printer. Interface works on a 
principle of simulating the classic recorder with freely adjustable  x and y axes. Data recording can 
be as one, two or three graphs or up to five textual columns. PIR 128 is capable of receiving data 
either through the serial RS232 port or through eight 10 bits analogue inputs. 
 
Instant values that are measured or received through the serial port are shown on a LCD display (2 
lines by 40 characters each). Operating mode can be set by four functional buttons through the 
menu structure or by serial port and an external terminal. Through the same port interface receives 
data during the normal operation.  
 
Main advantage of presenting data in graphic form is the great amount of data stored on the single 
sheet of paper and transparency that both help us to understand dynamics of the measured 
parameters. Another important benefit of using PIR 128 is it©s low price. The interface is not 
designed for analysing quick changes (below 100 milisec.). Usefulness of PIR 128 is with the 
processes where data has to be displayed and simultaneously recorded on the paper. This is for 
example in meteorology, production, quality control, measurement of physical parameters etc. 
Printed output can be a document of a process and control how it has been executed. 
 
PRINCIPLES OF OPERATION 
 
The interface is a standalone freely programmable device. It needs to be configured prior each 
application depending on the requests. This can be achieved by a menu on LCD display and 
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function buttons, while full adjustment can be set through a serial port and an appropriate terminal 
software on the connected computer. 
 
All adjustments can be set by macro commands. They give us the possibility to set the number of 
graphic and textual columns, their dimensions and positions, mode of receiving data (serial, 
analogue or both), time base, parameters shown, constants for parameters, etc. 
 
When the interface is fully configured it©s parameters are automatically saved. Therefore 
adjustments at any following start of the PIR 128 for the same configuration are not required. It 
prints data after every eight measured intervals. This is necessary to achieve the equal wear of the 
needles in the printer. 
 
Form of printout is shown in the 
figure. In the first case there is 
only one graphic column, while in 
the second there are three. 
Aligned with the printed data time 
can be added to the sheet. Time 
can be synchronised on 30 
seconds. Time interval between 
sequential printings can be set 
between 0.1 and 3600 seconds. In 
these intervals  average, minimum 
or maximum values may be used 
for printing.    
 
 
BLOCK DIAGRAM 
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SMALL METEOROLOGICAL STATION 

AMS 156 
 
 

      
AMS 156 is low-cost, compact, lightweight, 
computerised, low power meteorological station 
for ground measurements.. Electronics of the 
station is enclosed in a cabinet that can be, 
together with the power supply unit, easily 
mounted on a standard mounting rail. IP 65 
protected cabinet can be used to mount AMS 156 
outside. Station can accept all standard 
meteorological sensors (temperature, relative 
humidity, atmospheric pressure, wind, ground 
temperature, precipitation, etc.) Other sensors 
(meteorological, hydrological, environmental ....) 
can be added. Meteorological calculations, such 
as evaporation, sunshine duration, etc, can be 
incorporated in the AMS 156 software. AMS 156 
has internal FLASH EEPROM data memory, 
which can be enlarged by standard removable 
memory cards. 
  
 
 
 
 
 
 
 

 
 
AMS 156 can communicate over RS 232 port, RS 485 port, optic link or Ethernet. 
 
 
ain features of AMS 156 are: 
 
·  measures flexible set of parameters, important for different meteorological studies 
·  high accuracy 
·  simple operation 
·  long autonomy with the battery power supply 
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·  power supply 230V AC, possible powering from the alternative sources (wind, solar 
panels) 

·  internal data storage 
·  serial, optical or computer network data transfer 
 
AMS 156 measures and calculates the following values: 
 
·  instant data 
·  average value (in pre-set intervals) 
·  maximum (in pre-set intervals) 
·  minimum (in pre-set intervals) 
·  precipitation sums 
·  evaporation ... e.t.c. 
 
All parameters that control the functioning of the station can be set by the built-in menu 
system. They are stored in a non-volatile memory and used at each restart of the station. 
 
At the end of each measuring interval, station stores the calculated data into its memory on a 
FIFO principle. Data are not lost if the station is powered off. Stored data can be reviewed or 
transmitted to the external computer. Much longer data storing intervals (up to several years) 
may be achieved by use of FLASH EEPROM memory cards. These cards can be removed 
from the station and used as portable data-transfer media. 

 

�

�

�
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� � � � � � � � 	 � 
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Operating temperature -30 to +50 deg. C 
Averaging Adjustable from 1 min to 1 hr 
Function keys Sealed, with mechanical contacts 
Power supply 30 VAC, internal 12V Pb battery or 

external source 
Autonomy 24 h 
Power consumption 50 mA 
Battery charging built-in, voltage and current limitter 
Data transfer RS232, serial, adjustable Baud rate, 8 

bits, 1 STOP bit, no parity (RS485 as an 
option), or TCP/IP 

Distances of data transfer RS232: 15 m max, RS485: 5000 m max 
Air pressure sensor optionally built in, accuracy 1 mB 
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PORTABLE METEOROLOGICAL STATION PMP 124A 
 

 
 

PMP 124A is small, lightweight, 
computerised, low power portable 
meteorological station for ground 
measurements in special conditions. 
 
Main features of PMP 124A are: 
 
·  can be easily transported 
·  can be assembled quickly and is fully 

operational immediately after the 
assembling 

·  measures parameters important for 
ballistics, chemical protection, 
radiological protection, and aviation 
meteorology 

·  high accuracy 
·  simple operation 
·  long autonomy with the built in 

battery 
·  internal data storage 
·  data transfer 
 
Station consists of: 
 
·  Self standing meteorological mast 

with the accessories 
·  Measuring unit PMP 124A 
·  Battery charger 
·  Wind sensor VMT 107A 
·  Air temperature sensor DTE 124 
·  Combined air temperature / relative 

humidity sensor DTV 124 
·  Soil temperature sensor DTZ 124 
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Elements of PMP 124A Portable Station 
 
 
      

 
 

Stationary version of PMP 124A 

�
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TECHNICAL DATA 

PMP 124A Unit 
 
Dimensions 190 mm * 160 mm * 50 mm 
Mass 1.6 kg 
Operating temperature -30 to +50 deg. C 
Environmental protection Hermetically sealed case 
Display LCD, alphanumeric, illuminated, 2 rows 

by 24 characters 
Connectors SOURIAU, waterproof 
Function keys Sealed, with mechanical contacts 
Power supply internal 12V Pb battery or external source 
Autonomy 24 h 
Power consumption 50 mA 
Battery charging voltage and current limitter 
Data transfer RS232, serial, adjustable Baud rate, 8 

bits, 1 STOP bit, no parity (RS485 as an 
option) 

Distances of data transfer RS232: 15 m max, RS485: 5000 m max 
Air pressure sensor built in, accuracy 1 mB 

 
Meteorological Mast 

 
Height Telscopic, self standing, 2 m 
Number of sections 2 
Sensors Temperature 0.35 and 1.85m, RH 1.85 m, 

wind 2m 
Cabling Included 

 
VMT 107A  Wind Sensor 

 

 
Operating temperature -30 to +50 deg. C 
Wind speed transducer Stroboscope, Robinson’s cross 
Wind direction transducer 6-bit Gray code encoder, wind vane 
Type of transducers optoelectronic 
Wind speed range 0 to 50 m/s 
Wind speed constant 20 imp./m 
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Wind speed accuracy +/- 0.5 m/s 
Resolution of wind direction part +/- 5.6 deg. 
 
 

Temperatures 
 

 
 

 
Sensor type thermolinear thermistor 
Accuracy +/- 0.15 deg. C 
Measuring range -30 to +50 deg. C 
Protection air temperatures: UV resistant radiation 

shields, soil temperature: stainless steel 
probe 

 
Relative Humidity 

 
Sensor type Capacitive 
Measuring range 10% to 100% RH 
Accuracy +/- 5% RH 
 

Battery Charger 
 
Input voltage 220 to 240 V, 50 to 60 Hz AC 
Output voltage 13.8 V DC, stabilised 
 

 


