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1. Purpose and contents of V - light outdoor module (IND - V type).


1.1. This manual (UM) applies to V - light outdoor module (IND - V type), hereinafter referred as Indicator, intended for operation in Hot Box Detection (HBD) system on Latvian railways.

Indicator is designed for installation on the flange of a metal support.


1.2. Indicator is intended for operation together with V – light indoor (CONTR-V type) control unit of HBD indicator, and it is connected to the unit by means of a special cable via plug connector. 


1.3. Indicator is intended for operation in two lighting modes – constant light mode and flashing mode. 


1.4. The brightness of LED light is set to maximum regardless of ambient light.


1.5. Indicator set includes:

· sealed frame with ШР type plug for the connection of control cable;

· indication elements – LED blocks – 7 pcs;

· internal temperature sensor of indicator frame.


1.6. Operation conditions:


- ambient air temperature   ……. from -50(С to +50(С;


- relative air humidity    …………..100%.


1.7. The diagram of Indicator is given in fig. 1 of Appendix.

2. Key functions of HBD indicator.


2.1. Indicator is a sealed metal frame with a plug, having 7 round apertures, which are covered with polycarbonate organic glass.


LED indication blocks are set on special flanges behind the glass. Each block has a plug for the connection of power supply wires.


There is also temperature sensor inside the Indicator frame; it is needed for the setting of maximum LED control current for Indicators according to TS, without violating operation conditions.


All algorithms of operation, power supply and monitoring of Indicator are carried out by the V – light indoor Control unit (CONTR-V type) of HBD Indicator. 


2.2. Indicator ensures the following functions:


2.2.1. Visual indication of Hot Boxes in constant light mode;


2.2.2. Visual indication of Hot Boxes in flashing mode;


2.2.3. Power supply of Indicator’s LEDs with a stabilised current, in order to provide maximum possible brightness of LED lighting within the permissible range of LED parameters and power supply parameters;


2.2.4. Measurement of frame internal temperature in order to provide maximum possible brightness of LED light within the full range of operating temperatures.


2.3. Structure of Indicator LED cells.


Each of 7 LED cells is a printed circuit board accommodating:

- 44 white extra bright LEDs;

- 11 power supplies, which are meant for the connection of one cell containing 4 LEDs connected in-series;

- 2-pin plug for the connection of LED cell power supply.



The description assumes the numeration of Indicator cells from the left to the right, and from the top to the bottom, in a front view (top left – 1, top right – 2, etc.). 


2.4. Internal temperature of the frame is measured by temperature measuring board, which has an integral temperature sensor; the voltage of this sensor directly depends on the temperature. There is a plug for the connection of power supply on the temperature measuring board.


2.5. Key technical parameters.

2.5.1. Maximum power consumption of Indicator from DC power source 


with voltage 18V equal or lower

     


                                      30 VA;

2.5.2. Overall dimensions of Indicator



              700mm х 7000mm х 100mm;

2.5.3. Overall dimensions of sign 


 
    
                              373 mm х 373 mm;

2.5.4. Number of indication points in the sign 






          7;

2.5.5. Integral light power of one sign point equal or higher    

                                   
350 cd;

2.5.6. Diameter of one sign point            
                                                                                     60 mm;

2.5.7. Viewing angle of Indicator -                                                                                                18 degrees;

2.5.8. Number of LEDs in one point 







 
        44;

2.5.9. Number of LED chains in one point 







        11;

2.5.10. Number of LEDs in one chain 







          4;

2.5.11. Current consumption of sigh from 18V power source when lighting, equal or lower
   1.54А;

2.5.12. Current consumption of one point from 18V power source when lighting, equal or lower  220 mА;

2.5.13. Voltage of sign power supply






                     18V +1V;

2.5.14. Colour of indicator light -                                                 white, temperature of light colour 7500K;

2.5.15. Luminous power of 1 LED at the rated current 20mА 

                               8.5 – 10 cd;

2.5.16. Range of Indicator’s operation temperatures                                                         from –50 to +50С;

2.5.17. Number of control cable wires 







        12;

2.5.18. Cross-section of control cable wires - 
                                                from 0.9 to 1.5 sq. mm;

2.5.19. Colour of Indicator’s frame - 




 



    silver;

2.5.20. Colour of Indicator’s front panel -       

  
  
                                        black;

2.5.21. Weight of Indicator equal or lower -     


                                                  6.9 kg;

2.5.22. Time parameters of Indicator’s flashing: frequency 38-42 times per minute (1 sec. light – 0.5 sec. pause).
3. Structure of Indicator


3.1. Exterior of Indicator is given in fig. 1 of Appendix.


Indicator is designed as a sealed metal box with a plug for the connection of power supply cable for Indicator.


Indicator is designed for installation on the flange of a metal support; for this purpose it has four weld-in pins of M8 size. 


The design of Indicator is designed so, that there is no possibility to replace indication cells directly on the support. 


3.2. Indicator has the connector – 12-pin plug of ШР32П12ЭШ1Н type for the connection of power supply cable. The plug is located on the back panel of Indicator in a specific way: it will be placed inside the support, when the Indicator is installed onto the flange of support. The cable is fed through the flange. Thanks to this the sealing of plug connection of power supply is ensured.


3.3. Indicator is equipped with a handle, which facilitates its carrying and rising to the support. The handle is also used for hanging Indicator to a special flange on the top of support during installation and dismantling. Thanks to this just one person is able to carry out the above procedures.


3.4. The design of support’s flange secures the power supply cable of Indicator from falling into the post during dismantling, by means of a special fastening. 

4. Assembly of Indicator and pre-starting procedures.

4.1. Safety precautions.

Only the personnel having acquired the present manual and having admission to execute such works can assemble Indicator.


Indicator uses direct current voltage 18 V, which can be hazardous to human life under certain conditions, therefore any installation and dismantling works must be carried out when the power supply is off.


4.2. Indicator is to be installed on the support in the following order:

· electrician raises the Indicator to the top of support by means of a rope and hangs it onto the flange so, that the plug faces the support;

· connects the plug of cable to the plug of Indicator;

· moves Indicator along the flange to the support, providing that pins coincide with the corresponding apertures of the flange;

· fixes Indicator on the flange by means of washers, spring washers and M8 nuts.


4.3. Indicator can be dismantled in the opposite order.

5. Maintenance and repair


5.1. During the operation of indicator it doesn’t requires the maintenance works.


5.2. Faulty indicator must be replaced by wittingly in order from the ZIP set.

5.3. The repairing of indicator must be carried out in service center of manufacturer
APPENDIX

Table 1. Indicator plug pin assignments
	Plug ШР32П12ЭШ1Н
	Circuit
	Note

	1
	+ 18V
	

	2
	+ 18V
	

	3
	
	

	4
	- Power supply of 1st sign 
	

	5
	- Power supply of 2nd sign
	

	6
	- Power supply of 3rd sign
	

	7
	- Power supply of 4th sign
	

	8
	- Power supply of 5th sign
	

	9
	- Power supply of 6th sign
	

	10
	- Power supply of 7th sign
	

	11
	Temperature sensor +
	

	12
	Temperature sensor -
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Fig.1. Exterior of Hot Box Detection Indicators
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