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H U N G A R I A N  C L I M AT E  

Hungarian climatologist György Péczeli 

separated 16 climatic zones. 

12 of them can be found in Hungary. 

Greater part of the country has a 

moderately warm - dry climate 
Source: Internet, http://www.met.hu/en 



Most of the country can be described as typical European continental 

influenced climate with warm, dry summers and fairly cold winters.  

January is the coldest month with daytime temperatures usually around 0°C. 

The yearly average number of days with snow is less than 40. 

Source: Internet, www.met.hu/en 



P O T E N T I A L  P R O B L E M  

Source: unknown, Internet 



P I L I S V Ö R Ö S V Á R  

 

 

~ 13 000 inhabitants 

 

~ 9 km from Budapest 

borders 

 

~ 190 km from Smolenice 

 

National road No. 10 

 

Railroad No. 72 

 

2015 – new tunnel 

 

Before construction 

rail line No. 72 

Source: Internet, www.mediaklikk.hu, www.google.com,  



rail line No. 72 After construction 

Road crossings and traffic 

lights in tunnel depression    

Source: Internet, www.mediaklikk.hu, www.google.com,  
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S P R AY I N G  

S Y S T E M  C O N C E P T  

 

 



F I X E D  A U T O M A T E D  S P R AY  T E C H N O L O G Y   

C H O O S E N  T Y P E :  M I C R O - F A S T  
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C H O O S E N  T Y P E :  M I C R O - F A S T  



Tanks: 

3m3 of water 

8m3 of brine 
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Weather sensors 

 

 

 

GFS 3000 

NI/SH 

RF/TL 

Pavement sensors 

ARCTIS 

BOSO II 
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ARCTIS BOSO II 

A C T I V E - A C T I V E  M E A S U R E M E N T  

H I G H  A C U R A C Y  A L A R M S  &  R E A C T I O N  



 

 

ARCTIS 
Active 

Road/Runway 

Condition 

Temperature of 

Ice formation 

Sensor 

 

 

 

 

BOSO 
BOden 

SOonde 

• M e a s u r e m e n t  o f  
F r e e z i n g  p o i n t  
t e m p e r a t u r e  

 

• M e a s u r e m e n t  
i n d e p e n d e n t  o f  
d e i c i n g  a g e n t  

 

• H i g h  a c u r a c y  0 , 5 ° C  
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black ice 

 

 

 

slipperiness caused by ice 

 

 

 

 

slipperiness caused by frost 

 

 

 

 

snow slippery 

 

A C T I V E - A C T I V E  M E A S U R E M E N T  

H I G H  A C U R A C Y  A L A R M S  &  R E A C T I O N  



 

WINTER SPRAY CONDITIONS 

 To prevent slipery danger  

 

 Alarm(s) from active sensors 

 

 Ground temperature between -15°C 

and 0,2°C 

 

M I C R O - F A S T  S P R AY  C O N D I T I O N S  



M I C R O - F A S T  S P R AY  C O N D I T I O N S  



 

SUMMER SPRAY CONDITIONS 

 To keep installation clean 

 

 Each 72 h, wet conditions 

 

 If no wet conditions each 5 days 

M I C R O - F A S T  S P R AY  C O N D I T I O N S  



M I C R O - F A S T  S P R AY  C O N D I T I O N S  



B O R R M A  –  O N  L I N E  D A T A  M A N G E M N T  S Y S T E M  

- multiple map leyers 

- easy interface 

- simple graphic icons 



B O R R M A  –  O N  L I N E  D A T A  M A N G E M N T  S Y S T E M  

HISTORIC  

EXAMPLE 
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Freezing point 
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Spraying 

cycles 
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LIVE 

and 

HISTORIC  

 



B O R R M A  –  O N  L I N E  D A T A  M A N G E M N T  S Y S T E M  

FAST log 

 

& 

  

Timeline  

 

 



Description Value Unit 

The air temperature has reached or dropped below 0°C 95 times 

The pavement temperature has reached or dropped below 0°C 91 times 

The freezing point temperature reached or dropped below pavement temperature when road was wet 45 times 

Days when weather station reported weather alarms (different types) 90 days 

Days with presence of precipitation (different types and durations) 55 days 

Days with presence of snow precipitation 29 days 

Key days of most often alarming and spraying 38 days 

Brine used in total (calculated from % of tanks) 9120 liters 

Spray programs triggered in total 298 times 

Spray programs triggered because of weather conditions 251 times 

Spray programs triggered for self-cleaning (maintenance spraying) 47 times 

The average amount of liquid used for one spray (calculated from % of tanks and number of spray programs) 30,60 liters 

Average time of spraying for one nozzle 40 seconds 

Number of nozzles 100 pieces 

Average quantity of de-icer sprayed by one nozzle 306 ml 

W I N T E R  S E A S O N  2 0 1 7  /  2 0 1 8  S T A T I S T I C S  

from 31st of October 2017 till  28th of March 2018 
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Source: Internet, www.mediaklikk.hu 
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I M P A C T  F A R  B E H I N D  S P R AY E D  A R E A  



I M P A C T  F A R  B E H I N D  S P R AY E D  A R E A  
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