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Introduction  
 

The Operation Manual contains guidelines and rules which refer to Axle load sensors GNOM  

(hereinafter  GNOM) including  information  on  design,  operation pri nciple, specifications, and 

instructions on installation , use and maintenance  of the sensor.  
 

 axle load sensors are  used  in vehicle telematics systems to  

measure  axle  load  of  the  vehicle.  
 

 

Key features of  GNOM :  

 mounting on vehicles with  leaf spring * sus pension and air suspension** ;  

 compliance with national and European automobile standards  for 

electromagnetic compatibility, resistance to climatic and mechanical stress ;  

 magnetoresistive  operation principle * ;  

 t ensoresistive measurement principle**;  

 l inear characteristic of the output signal;  

 built - in power supply stabilizer ð output signal does not depend on supply 

voltage;  

 short - circuit  and  reverse  polarity  protection ;  

 construction  with  no  friction  elements  for  better wear resistance of the 

sensor;  

 mountin g accessories included** .  

 

 
 

ATTENTION ! It is strongly recommended to follow strictly the instructions of the present 

Manual when using, mounting or maintaining GNOM DDE . 
 

 

The Manual  is intended  for  specialists  who  are  familiar  with  automobile  repair, mou nting  and  

maintenance and possessing professional knowledge in the field of electrical and electronic 

equipment of various vehicles.  
 

To ensure  proper  GNOM DDE  functioning  its mounting and configuration should be carried 

out by certified professionals  who  have successfully passed manufacturerôs 

technical  training . Check out the web -site for details : http://www.jv - technot on.com/ . 

 

 

 

*      GNOM DP. 

**    GNOM DDE.  

http://www.technoton.by/support/
http://www.jv-technoton.com/
http://www.jv-technoton.com/
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GNOM model range includes the following versions :  

 

 GNOM D P is a position  sensor  used  for  vehicles  with  leaf  spring  suspension . 

 GNOM DDE  is a pressure  sensor  used  for  vehicles  with  air suspension.  
 

Manufacturer  guarantees  GNOM compliance  with  the  requirements  of  technical  regulations  

under the conditions of storag e, transportation and operation  as well as application 

guidelines stated in this manual.  

 

ATTENTION ! Manufacturer  reserves  the  right  to  modify  GNOM speci fications  that  do not  

lead  to a deterioration of the consumer qualities without prior customer notice.  
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1 General  information and technical specifications  

1.1 Purpose of use and application area  
 

 position sensor is designed to measure axle load and 

ca rgo weight on  vehicles  with  leaf spring  suspension . 

 

 pressure sensor is designed to measure axle load and 

cargo weight on  vehicles  with  air  suspension . 
 

Application area ð GPS/GLONASS vehicle tracking and fleet management systems  

(see Figure  1) .  

 
 

 
 

a)  GNOM DP 
 

 

 

 

 

b) GNOM DDE  
 
 

Figure  1 ð GNOM DP, GNOM DDE application  
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The operational principle of axle load sensors in the vehicle tracking system is the following:  

 GNOM DDE measures the pressure of compressed air in suspension circuit of the 

vehicle . Pressure  depends on the weight of the load;  

 GNOM DP is fixed to the vehicle frame (chassis) and is connected to the rear axle with 

the set of leverages. Sensor measures the distance between the frame and the axle 

which depends on the weight of the load;  

sensors transmit measured values to the tracking device by generating analog voltage 

output signal.  Tracker  records  and  processes  the sensor data for further transmission to the 

telematics server. Server  software  processes  and  analyzes  the  received  data  to  generate 

analytical reports for a selected period of time . The user  gets  the  report  containing  figures , 

counters , charts  on vehicle axle load.  

 

Using  GNOM as a part of the vehicle tracking system makes the fleet operator able to 

analyze the process of fre ight carriage (see Figure 2)  providing the following features and 

benefits :  
 

 optimal load of the vehicle ;  

 driver  behavior  inspection , avoiding underhand  cargo  carriage ;  

 load/unload events  location, time and duration monitoring;  

 cargo weight online monitori ng ;  

 overloading prevention to avoid charges for violation of road axle load limits.  

 

 

a) axle load of the lorry truck  
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b)  garbage weight carried by refuse truck  

 

 
 

c) axle load of the bus  

 

Figure  2 ð Instance of the data achieved with GNOM sensors  for different vehicle types  
 

 

1.1.1 Cargo weight monitoring  
 

Fleet  operator  can  monitor  carried  cargo  weight of vehicles equipped with axle  load  sensors . 

Mounting  sensor  on  each  axle  of  the  vehicle  is not  always  possible  from technical point of 

view  and  is not  economically feasible . Front  axle  load  which  is created  by  the weight of the 

driver's cabin  and vehicle engine is insignificant comparing with rear axle (rear bogie) load 

created by the weight of the vehicle body (loading platform) and carried cargo . That  is why 

a single  sensor  should be mounted on the most loaded axle.   

The most  loaded  axle of two -axial vehicles is the rear one. The  rear  bogie is most loaded on 

three -axial vehicles  (see Figure  3).  
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Figure  3 ð Most  loaded  axle  of  various  vehicles  

Processing the axle load data the server can estimate approximate cargo weight  for 

different types of vehicles ( see Chart  1 and  Chart  2).  

 

Chart  1 ð Cargo  weight  estimation  for  two -axial  truck  with  three -axial semitrailer  

  by truck rear axle load value  

Axle load *, tons  
Approximate  

cargo weight **, tons  
Note  

Less than  2 
ð 

Wrong calibration  

2.3 Semitrailer unhitched  

4 0 

Semitrailer hitched  
6 9.0 to 9.5  

8 18 to 19  

10  27 to 28  

* This chart  compiled  for  MAZï544 0 truck . These  characteristics  may  diffe r for  other 

vehicles . 

**  If the vehicle has isolated suspension circuits for left and right sides, then specified 

values will be valid only for a uniform distribution of load across the vehicle body . 

 

Chart  2 ð Carried  load  weight  estimation  for  three -axi al  dump  truck   

        by rear bogie load value   

Rear bogie load, tons  
Approximate  

cargo weight , tons  

Less than  7 0 

10  3.5 to 4.0  

13  6.5 to 7.0  

16  9.5 to 10.0  

19  13.0 to 13.5  

22  16.5 to 17.0  

25  19.5 to 20.0  
 

Performing  calibration  procedure  with  the loads  of  given  weight  (see Paragraph 2.7 ) 

provides  much  more  accurate  characteristics  of  axle  ( rear  bogie ) load  versus  carried load 

weight.  

As a result using axle load sensors in vehicle tracking systems provides the fleet operator 

with an instrument fo r:  

 build ing  an effective system for detailed an alysis of the technological process of 

freight and passenger carriage;  

 optimiz ation of  logistics processes ;  
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 automation of  monitoring , operational management and information support  of  

goods  carriage;  

 improve m ent  of  safety of  freight  and  passenger  transport  operation.  

 

1. 2  Exterior view and delivery set  
 

1) GNOM DP delivery  set  includes  (see Figure 4 ) :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

1  GNOM DP position sensor                                    ï 1 pc.;  

2  Specif ication                                                     ï 1 pc. 

 

 

Figure  4 ð GNOM DP delivery set  

 

  

1  

2  
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2) GNOM DDE  delivery  set  includes  (see Figure 5 ) :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

1  GNOM DDE pressure sensor   ï 1 pc.;  

2  Specificatio n  ï 1 pc.;  

3  Washer   ï 1 pc.;  

4  O-ring    ï 1 pc.;  

5  Mounting kit GNOM MK DDE 1  ï 1 pc.;  
 

a)  O- ring   ï 1 pc.;  

b )  washer   ï 1 pc.;  

c)  adapter nut   ï 1 pc.  

 

 

Figure  5 ð GNOM DDE delivery set  

 
  

2  

1  5  

Ɇ) ɇ) Ɉ) 3  

4  
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1. 3  Structure  and  operation  principle  
 

1) GNOM DP  position senso r  consists  of  measuring  head  1 with angle shift transducer 

inside, pivot lever  2 , mounting bracket  3 , power supply connector  4  ( see Figure  6 a).  

GNOM DP  operation  principle  is bas ed on transformation of sensor lever rotation angle 

into output voltage. Magn etoresistive sensing element is used as a transducer.  The output  

of  the  sensor  generates  stabilized  analog  voltage  signal. Voltage  signal  depends  on  the 

position of the sensor lever (rotation angle) which varies according to axle load of the 

vehicle.  
 

2) G NOM  DDE  pressure  sensor  consists  of  a body  with  pressure  transducer  inside  1 , 

cable connector 2 , inlet thread fitting 3 with mounting nut  4  ( see Figure 6 b).  

GNOM DDE  operation principle  is based on transformation  of compressed air pressure 

into output vol tage.  Tensoresistive bridge  is used as a transducer . The output  of  the  sensor  

generates  stabilized  analog  voltage  signal. Voltage  signal  varies  depending  on  pressure  in 

the vehicle air suspension circuit coming through the inlet thread fitting to the trans ducer.  

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
 

 

a)  GNOM DP  
 

 
b)  GNOM DDE   

 

Figure 6 ð Components of sensors  
 

To determine   correspondence between  GNOM output  voltage  and  axle  load  value for 

particular vehicle the calibration procedure should be performed (see  Paragraph 2.7).  

Depending on particular GPS/GLONASS tracking system the calculation of axle load values 

is either performed by the tracking device for example, by a GPS ïtracker or on the server 

side by server software.   

 

2  

4  

1  

3  

2  

4  

1  
3  
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1. 4  Technical characteristics  
 

1. 4 .1 Basic features   

 

GNOM basic characteristics are listed in Chart  3. 
 

Chart  3 ð GNOM basic features  

Parameter  name , unit  

of  measure  

Value  

  

Supply  voltage  range , V  8é32  

Output  voltage  range , V  0.25é3.80  1.54é3.46  

Pressure measurement 

range , MPa 
0é0.8  ð  

Permissible  accuracy  

error  limit of output  

signal generation, %, 

not  more  than   

Ñ2,5  ð  

Absolute  error  of  output  

voltage  generating , mV, 

not more than  

ð  Ñ80  

Lever rotation angle 

range , Ü 
ð  -40é+40  

Ingress  Protection  

Rating  
IP55  

Conn ection thread  Ȳ16ɛ1,5  
  M22 x1,5 *  

ð  

Operation temperature 

range , Üȷ 
-40é+ 80  

Vibration  resistance  The maximum acceleration  

of 50 m / s2 in the frequency range from 10 Hz to 50 Hz for at 

least 8 h ( GOST 3940, GOST R 50607)  

Shock resistance  Acceleration of  100 m / s2 with   

100 shocks / min frequency  

Electromagnetic 

compatibility  
 resistance to EMI (UNECE regulation 10) 

 electrostatic  discharge  (EDS) protection  (GOST 30378);  

 protection against conducted interference on the supply 

lines  (STB ISO 7637 -2, GOST 28751 );  

 protection against conducted interference on control and 

signal board circuits ( STB ISO 7637 -3, GOST 29157)  

Weight , g, not more 

than  

 
150  800  

Mean  lifetime , years  10  

*  Using  the  adapter  nut  from  the  mounting  kit  ȲȰ GNOM DDE 1.  
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1. 4 .2 Output  signal  characteristics  
 

GNOM output  signal  is stabilized  and  does  not  depend  on  the  supply  voltage  value . 
 

1) GNOM DP  output signal value is linearly dependent on lever rotation angle value  

(see Figure 7 ).  

 

 
 

Figure  7 ð Outp ut  voltage  versus  lever rotation angle  characteristic   

 

GNOM DP output signal characteristics are listed in Chart 4 . 

Chart  4 ð GNOM DP o utput signal characteristics  

Rotation angle of the sensor lever , 

degrees  
Output  voltage , V 

- 40 1,54 

- 30 1,78 

- 20 2,02 

- 10 2,26 

0 2,50 

10 2,74 

20 2,98 

30 3,22 

40 3,46 
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2) Output signal voltage value of GNOM DDE  is linearly dependent on the value of pressure 

of compressed ai r on sensor output (see Figure 8 ).  

 

Figure  8 ð Output  voltage  versus  pressure  chara cteristic  

 

GNOM DDE  output signal characteristics are listed in Chart 5 .  

Chart  5 ð GNOM DDE o utput signal characteristics  

Pressure at sensor inlet , MPa  
 

Output  voltage , V 

0 0,25 

0,1 0,70 

0,2 1,20 

0,3 1,55 

0,4 2,00 

0,5 2,50 

0,6 2,95 

0,7 3,30 

0,8 3,80 

 

  

P, MPa 
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1. 4 .3  Compatibility   

 

GNOM is  compatible  with  GPS/ GLONASS tracking  devices that have  the  inputs  which  

correspond  to  sensor  output  signal  characteristics  in  accordance  with  paragraph  1.4.2.  

 

1.4.4 Overall  dimensions   
 

See Figure 9 for GNOM overall d imensions . 

 

 

     

a) GNOM DDE  b) GNOM DP  

Figure  9 ð GNOM overall dimensions  

 

  














































