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ABSTRACT Due to its complexity and branched structure the ventilation system of underground mining objects is modeled using specialized software products. This 
paper presents application of two of the most commonly used by the ventilation specialist programs - MfirePro + and Ventsim. Similarities and differences in data 
input, graphical presentation creation, setting of ventilation facilities and modeling of different modes are analyzed. On the basis of ventilation characteristics of mining 
objects, an analogy of the ventilation paths for emergency ventilation of a high building is developed. Emergency ventilation is performed by three fans - two supply 
and one exhaust fans. Air flows are regulated in order to meet safety rescue requirements. Aerodynamic resistances reflect in-situ measurements, but additionally 
some approximations for pressure drops and air leakage are undertaken. Numerical model and solutions of building emergency ventilation, obtained with MfirePro + 
and Ventsim, are presented.  
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РЕЗЮМЕ. Вентилационната система на подземните минни обекти поради своята сложна, разклонена структура се моделира със специализирани 
софтуерни продукти. Статията представя възможностите на двете най-използвани сред вентилационните специалисти специализирани програми – 
MfirePro+ и Ventsim. Разгледани са приликите и разликите при въвеждането на данни, създаването на графичен вид на системата, задаване на 
вентилационни съоръжения и моделиране на различни режими. На основата на вентилационните характеристики на минните обекти е разработена 
аналогия на вентилационните пътища при аварийна вентилация на висока сграда. Аварийната вентилация се осъществява с три вентилатора – два 
работещи на нагнетателен режим и един на смукателен. Движението на въздуха се регулира за постигане на изискванията за безопасна евакуация. 
Аеродинамичните съпротивления са определени с измервания и с допълнителни апроксимационни зависимости. Представен е численият модел на 
вентилацията на сградата, получен с програмни системи MfirePro+ и Ventsim. 
 
Ключови думи: аварийна вентилация, моделиране, минен вентилационен софтуер 

 
Introduction  
 

Underground mines as ventilation objects are branched 
structures with several entrances and exits, developed with 
levels in depth. Analysis of interaction of ventilation air flows, 
their distribution, pressure drops and operational modes of 
regulators and fans is a complex research task, solved 
successfully with implementation of specialized software 
products. These programs can find additional applications in 
other underground objects such as: tunnels – rail- and road 
(Vlasseva, 2015), underground parking places and garages, 
metro. There are numerous varieties in type and purposes of 
underground objects and although there are many similarities 
with underground mines, some specific features should be 
taken in consideration. Authors search for possible expansion 
of application areas of specialized mine ventilation software 
programs to aspiration systems, industrial ventilation 
installations with complex topology. 

This paper presents emergency ventilation model of a high 
building, presented as a ventilation object with specialized 
ventilation programs VnetPc, MineFirePro+ VentSim. 
Numerical model creation of this object and also operation of 

emergency ventilation, reflecting fire regulation codes (PSTN, 
BS EN 12101-6:2005) are discussed in details.  

 
Ventilation systems presentation 
 

Ventilation systems are presented as a network of ventilation 
paths (branches), where air moves and places where air flows 
mix (nodes). Important part of their description are regulation 
devices – passive (producing pressure loses) and active – fans 
(supply and exhaust) generating pressure. Most common 
views of ventilation networks representation are graphical 
or/and tabular. In both variants all parts of the ventilation 
object, where air flows (branches), should be described. Each 
branch has a specially evaluated aerodynamic resistance 

iR . 

At a design stage of the project R is calculated by known 
expressions (Stefanov, 1992), while for objects in operation it 
can be measured. Aerodynamic resistance depends on 
geometrical as well as aerodynamic factors. These factors are 
taken into account for modeling ventilation paths in a high 
building further in this paper. For one linear section (ventilation 
branch) the resistance law is valid:  
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