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способа аэрации тонкозернистых пульп дает степень очистки до  95%. 

Наряду с очисткой сточных вод важнейшим применением флота-

ционной техники при решении экологических задач является сгущение 

избыточного активного ила. Для этих целей используют напорную 

флотацию, осуществляемую путем непосредственного насыщения 

суспензии избыточного активного ила воздухом под избыточным дав-

лением около 0.6 МПа. 

В широком спектре биологической очистки используются метабо-

лические особенности микроорганизмов.  В результате достаточно 

длительного контактирования (в течение 10-36 час) микроорганизмов с 

водой в условиях аэрации воздухом происходит биоразложение орга-

нических примесей, не удаленных на предыдущих стадиях очистки. 

Следует подчеркнуть, что разработка теории взаимосвязи химиче-

ской структуры органических веществ и их биологического окисления 

только проходит стадию накопления достоверных результатов теоре-

тических и экспериментальных исследований. Сложность решения 

проблемы объясняется тем, что закономерности, отражающие биохи-

мический распад различных органических веществ, обусловлены не  

только  химическим строением вещества, но и физико-химическими и 

биологическими факторами. 

 

Библиографический список 

1. Щетинина И.А., Тихомирова Т.И., Янченко В.О. Экологиче-

ские аспекты очистки отходящих газов // Мат-лыМеждунар. научно-

техн.конф. «Новые энерго- и ресурсосберегающие наукоемкие техно-

логии в производстве строительных материалов», г.Пенза, декабрь 

2012. С. 96-99. 

2. Порожнюк Л.А., Василенко Т.А., Порожнюк Е.В. Роль эколо-

гического аудита в обращении с отходами в Белгородской области // 

Вестник БГТУ им.В.Г. Шухова. 2012. №4. С.177-180. 

 

UDC 621.43.068.4 
Skrynnyk K.V., 2nd-year Cadet of Fire Safety Faculty,  

Ruban D.V., 2nd-year Cadet of Fire Safety Faculty,  

Kondratenko A.N., PhD, Docent of Applied Mechanics Dept. 

 (National University of Civil Defense of Ukraine, Khar’kov, Ukraine) 

 

GRAVIMETRIC METHODS FOR DETERMINATION  

OF PARTICULATE MATTER MASS EMISSION IN EXHAUST GAS 

FLOW OF DIESEL INTERNAL COMBUSTION ENGINES 

 
Key words: ecological safety, particulate matter, internal combustion engines, 



179 

 

agriculture vehicles, measurement instruments 

 

Requirements for ecological indicators of the vehicle piston internal 

combustion engine (PICE) fixed legislatively [1 – 3]. Among the legally 

normed pollutants in exhaust gases (EG) of diesel PICE (carbon monoxide 

(CO), unburned hydrocarbons of motor fuel and oil (CnHm), nitrogen oxides 

(NOx) and particulate matter (PM)), second place after NOx according to 

reduced toxicity occupy PM [3, 4]. So, existing UNECE Regulation № 49 

and № 96 [1, 2] contain the maximum level of average operating mass emi-

ssions of PM with the diesel PICE EG flow, the method and requirements 

for measuring equipment for its experimental determination, the list and pa-

rameters of diesel engine operating conditions at steady test cycle [1, 2]. 

The levels of these requirements and the dynamics of their alterations from 

the review [3] reflects the Fig. 1 in [3]. PM is dispersed phase of EG aerosol 

in which in according with definition from the [1, 2] include all substances 

which deposited on special Teflon filter, through which passes the EG pro-

be, diluted with clean air in certain ratio, at temperature is not above 52 °С 

and are not water.    

Main manners for PM mass emission determination in EG flow as well 

as some other EG aerosol characteristics and also PM by itself, by used me-

thods is expedient to divide into the followings [3, 4]: 1) optical; 2) gravi-

metric; 3) experimentally-estimated; 4) estimated. 

Operational principle of such measurement instruments as ―Dilution tun-

nels‖ is grounded on gravimetric methods [3, 4]. They operational principle 

is to search the difference between weight of clean Teflon filters and same 

specifically prepared filters (stabilized – dried at certain temperature and 

during certain period of time) through which passed specifically prepared 

EG sample (cooled and diluted once or twice in a certain ratio by clean at-

mospheric air to simulate the PM scattering process in the atmosphere), 

which taking through isokinetic sampler from particular location of EG flow 

in diesel exhaust system or imitating it dilution tunnel.   

From the value of part of the exhaust gas flow into the dilution tunnel 

such measurement instruments are divided into: a) full-flow (whole diesel 

engine EG flow) dilution tunnels; b) partially-flow (some representative of 

diesel engine EG flow) dilution tunnels. Partially-flow dilution tunnels are 

divided into (overall dimensions of the tunnels differs in three times): a) mi-

ni dilution tunnels; b) micro dilution tunnels. 

Principal schemes of internal structure and samples taking in mini and 

micro dilution tunnels, developed by domestic scientists, is shown in Fig. 1 

[5]. External view of Teflon filters, which were used in study [6] of PM 

mass emission with EG flow of autotractor diesel SMD-23, stabilized and 
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weighted is shown in Fig. 2.  

 

 
a                                               b  

Fig. 1. Schemes of mini- (a) and micro-tunnel (b) [5] 

 

World leader in designing and manufacturing of  full- and partially-

flow dilution tunnels is Austrian company AVL [5, 7]. 

 
Fig. 2. External view of stabilized and weighted Teflon filters, which used in study 

of PM mass emission with diesel EG flow [6] (in the original language) 
 

But cost of its products is about hundred thousands US dollars (for par-

tially-flow models) an up to about million US dollars (for full-flow models). 

External view of partially-flow dilution tunnel, which manufactured by 

AVL company and its filterholder (allonge) [7] is shown in Fig. 4 in [7]. 

Thus, in these thesis vas reviewed such measuring instruments for expe-

rimental determination of PM mass emission with diesel PICE EG flow as 

dilution tunnels, both of foreign and of domestic manufacturing.    
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