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Abstract:

Mine ventilation system is critical for maintainisgfe working conditions in an underground coalemit
present, there exist some problems in developingenaentilation software such as long developmemtegy
redevelopment, low commercialization and weak esitglity. The traditional digital mine ventilatiogystems
is complicated to be modified or extended afterlighbd unless the programmer modify the code and
recompile the software. According to these probletnis paper bring forward the design method based
frame/plug-in to develop 3D mine ventilation systend design one frame, six function plug-ins and fayer
plug-ins. That is, routine management plug-in, 3delway modeling plug-in, 3D display plug-in, veatiibn
network solution plug-in, fan performance test plugventilation resistance test plug-in, lanewaysdr, fan
layer, construct layer and flow direction layer.eTplug-ins can plug and play so as to improve agmént
efficiency and quality as well as reuse abilityeduce software usage cost.
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O Introduction

Mine ventilation is a very important issue to emssafe mine production and promote modernizatichef
mining industry. In order to manage mine productimore scientifically, we develop a 3D digital
ventilation system according to the ventilationtisgaof some mine. Depending on the mine ventilation
theory, this system is developed using the modammeé/plug-in software development technology toesto
and manage information about laneway, structurevamtilation status. It also has function of veattdn
network solution, three dimensional display anénattive roaming.

1 Plug-in Technique

The traditional ventilation system can’t be modifier expanded after release. We must modify the cod
and recompile it if we want to add some new fumioObviously this is very inconvenient, while
frame/plug-in technology can solve this problenetjic

Plug-in technology is increasingly widely appliedrecent years. Its essence is to extend softwaiction
without modifying the main program (frame) by pridiag a group of interfaces. Through these integtg
the plug-ins and programs calling them are linkegether. Therefore, users can write their function
plug-ins and load them into the system dynamicsdlyas to extend the original program.

As figure 1 shown, programmers write system framstly, and predefine the extension plots of thetem.
Plug-ins are extension functions written by othergpammers which appear as dependent file. Theefram
system doesn’t know the detailed function of plog-iWhen frame system starts, it looks for plug-in
through the plug-in configuration, and links plugaccording to the predefined interface.

Software written with plug-in technique is easitydxtend. If we want to extend the software witmeo



functions, we just add or modify some plug-ins aeddn’t recompile the whole software.
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Figure 1 Sketch map of frame/plug-in

2 Softwar e ar chitecture design
According to the characteristic of the three dinemsl mine ventilation system, this paper presents

system’s architecture, that is, one framework, sduaction plug-ins and four layer plug-ins, justfegure
2 shown.
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Figure 2 Architecture of the 3D digital mine veatibn system



3 Design of main function plug-ins

3.1 Routine management plug-in

There’re various reports generated during minenfi@magement. These important data mainly rely on
manual before, and this is tedious, time-consuraimd)difficult to query. This plug-in aims to prosefata
reports generated during mining automatically sotassimplify management and increase working
efficiency.

3.2 3D laneway modeling plug-in

(1) After inputting the node coordinate and topatafjdata of laneways, a 3D laneway simulation Qrisp
generated as figure 3 shown.

Figure 3 3D laneway simulation graph

(2) Delete a laneway: The unused laneway can be dedéterdsome areas are exploited over.
(3) Add a laneway: A new laneway can be added durioglgng at any time.

3.3 Ventilation network solution plug-in

Input the attribute parameters of laneways and, famge equation arrays according to wind quantity
balance law, wind pressure balance law and resistiEw, then compute the wind quantity and directio

for each laneway by using Scott-Hinsley method)yeeathe working parameters, such as working wind
quantity, wind pressure and efficiency, and outpstlt. The detailed process is shown in figure 4.
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Figure 4 Flow of ventilation network solution

3.4 3D display plug-in

This plug-in offers the 3D window operation functs such as zooming in, zooming out, rotating,
transferring, interactive roaming, and so on. Tregserations all can be used with mouse and keyboard

3.5 Fan performance test plug-in

According to the original data, this plug-in comgmithe fan’s characteristic parameters of windgues
calculates fan running efficiency so as to deteenwihether the fan is the best working conditioms] a
draw the fan characteristic curve.

3.6 Ventilation resistance test plug-in

The plug-in offers the following four main feature€l) Optimize the mine ventilation resistance
measurement route, including optimizing route byyomeasuring trunk laneways, testing all branch
laneways, as well as testing all nodes; (2) Arramger data; (3) Examine accuracy with the
greatest/smallest resistance route closure; (4uskdneasured values with least squares adjustnment a
generate coefficient matrix of the residual equegio

4 Conclusion



This paper gives the architecture of the three dswmal digital mine ventilation system with frama /
plug-in technology. Practice has proved that thia good open system design. It increased thelsidgla
and maintainability of mine ventilation system, lghusers can easily assemble and extend the fanctio
plug-ins to satisfy their actual need.
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