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Âîäîïåííûå îãíåòóøàùèå ñðåäñòâà íàøëè

øèðîêîå ïðèìåíåíèå  â ïðàêòèêå ïîæàðîòó-

øåíèÿ. Ïî ÷àñòîòå èñïîëüçîâàíèÿ îíè óñòó-

ïàþò ëèøü æèäêîñòíûì îãíåòóøàùèì âåùåñò-

âàì. Ïðè òóøåíèè ðåçåðâóàðîâ ñ ãîðþ÷èìè

æèäêîñòÿìè ÿâëÿþùåéñÿ îäíîé èç ñëîæ-

íåéøèõ ïðîáëåì ïîæàðîòóøåíèÿ, ïåíû

ÿâëÿþòñÿ îñíîâíûì îãíåòóøàùèì ñðåäñòâîì.

Ñòàòèñòèêà òóøåíèÿ ãîðÿùèõ ðåçåðâóà-

ðîâ ïîêàçûâàåò, ÷òî â áîëüøèíñòâå ñëó÷àåâ

äàæå ïîëíîå âûïîëíåíèå íîðìàòèâíûõ òðå-

áîâàíèé ïðè òóøåíèè òàêèõ ïîæàðîâ

íå ïðèâîäèò ê ïîëîæèòåëüíîìó ðåçóëüòà-

òó [1].

Îäíèì èç ñóùåñòâåííûõ íåäîñòàòêîâ ïåí

ÿâëÿþòñÿ ïðîáëåìû ñ èõ ïîäà÷åé íà áîëüøèå

ðàññòîÿíèÿ. Ïåíà ñðåäíåé êðàòíîñòè, ïîäàâàå-

ìàÿ â î÷àã ïîæàðà ñ âûñîêîé èíòåíñèâíîñòüþ

ãîðåíèÿ, â çíà÷èòåëüíîé ñòåïåíè óíîñèòñÿ çà

áîðò ðåçåðâóàðà âîñõîäÿùèìè êîíâåêòèâíûìè

ïîòîêàìè [2]. Åùå îäíèì èç ìåõàíèçìîâ

ðàçðóøåíèÿ ïåíû â õîäå ïîäà÷è ÿâëÿåòñÿ å¸

äåñòðóêöèÿ îò ïðÿìîãî âîçäåéñòâèÿ ôàêåëà

ïëàìåíè è èíòåíñèâíîãî òåïëîâîãî èçëó÷åíèÿ.

Íåìàëîâàæíûì íåäîñòàòêîì ïðèíÿòîãî ñïîñî-

áà ïîäà÷è ïåíû ÿâëÿåòñÿ òàêæå íåîáõîäèìîñòü

ïîäà÷è áîëüøîãî èçáûòêà ïåíû íà íåáîëüøóþ

ïëîùàäü çåðêàëà ãîðÿùåé æèäêîñòè. Ýòî

ÿâëÿåòñÿ íåîáõîäèìûì óñëîâèåì îáåñïå÷å-

íèÿ ðàñòåêàíèÿ ïåíû ïî âñåé ïîâåðõíîñòè

ãîðÿùåé æèäêîñòè. Âñå âûøåïåðå÷èñëåí-

íûå ôàêòîðû ïðèâîäÿò ê ñóùåñòâåííîìó

ÓÄÊ 622:614.84

Ïðåäâàðèòåëüíûå êîìïîíåíòû ãåëå- è ïåíîîáðàçóþùèõ ñîñòàâîâ

äëÿ òóøåíèÿ ãîðþ÷èõ æèäêîñòåé

È.Ô. Äàäàøîâ, ê.ò.í.1, À.À. Êèðååâ, ä.ò.í.2

1Àêàäåìèÿ Ì×Ñ Àçåðáàéäæàíñêîé Ðåñïóáëèêè,
2Íàöèîíàëüíûé óíèâåðñèòåò ãðàæäàíñêîé çàùèòû Óêðàèíû

Äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ïåííîãî ïîæàðîòóøåíèÿ ãîðþ÷èõ æèäêîñòåé

ïðåäëîæåíî èñïîëüçîâàòü âåùåñòâà, âêëþ÷àþùèå ïåíî- è ãåëåîáðàçóþùèå

ñîñòàâû. Ïåðå÷èñëåíû ïðåèìóùåñòâà òàêèõ ñîñòàâîâ ïîæàðîòóøåíèÿ ïî

ñðàâíåíèþ ñ òðàäèöèîííûì èñïîëüçîâàíèåì ïåí.

Êëþ÷åâûå ñëîâà: òóøåíèå ãîðþ÷èõ æèäêîñòåé, áèíàðíûå ñèñòåìû, ãåëå- è

ïåíîîáðàçóþùèå ñèñòåìû.

óâåëè÷åíèþ ðàñõîäà îãíåòóøàùèõ âåùåñòâ.

Áîëåå ñòîéêèìè ê âûõîäó èç ñòðîÿ ïðè

âçðûâå ïàðîâîçäóøíîé ñìåñè ÿâëÿþòñÿ ñòà-

öèîíàðíûå óñòàíîâêè ïîæàðîòóøåíèÿ ñ ïîä-

ñëîéíîé ïîäà÷åé íèçêîêðàòíîé ïåíû íà

îñíîâå ïåðôòîðèðîâàííûõ ïîâåðõíîñòíî-

àêòèâíûõ âåùåñòâ (ÏÀÂ). Îäíàêî ôòîðñèí-

òåòè÷åñêèå ïåíû îêàçàëèñü íåóñòîé÷èâûìè

ïî îòíîøåíèþ ê íîâûì ñïèðòîñîäåðæàùèì

åâðîòîïëèâàì. Òàê, óñòàíîâëåíî, ÷òî ïðè 5 %-ì

ñîäåðæàíèè ñïèðòà â òîïëèâå â 2–3 ðàçà

óìåíüøàåòñÿ ñêîðîñòü ðàñòåêàíèÿ âîäíîé

ïë¸íêè ïî ïîâåðõíîñòè, à ïðè 10 %-ì ïë¸íêî-

îáðàçóþùåå äåéñòâèå òàêèõ ïåí ïîëíîñòüþ

ïðåêðàùàåòñÿ [3].

Áûëè âûÿâëåíû ñóùåñòâåííûå íåäîñòàòêè

ïåíîîáðàçîâàòåëåé íà îñíîâå ôòîðñèíòåòè-

÷åñêèõ ïåí. Óñòàíîâëåíà èõ òîêñè÷íîñòü è

÷ðåçâû÷àéíî íèçêàÿ áèîðàçëàãàåìîñòü.

Èñïîëüçîâàíèå ïåðôòîðèðîâàííûõ ÏÀÂ äëÿ

öåëåé ïîæàðîòóøåíèÿ âîçìîæíî ëèøü íà

îáúåêòàõ, ïîçâîëÿþùèõ ïðîâîäèòü ñáîð è

óòèëèçàöèþ îáðàçóþùèõñÿ ïðè ïîæàðîòóøå-

íèè âåùåñòâ. Êðîìå òîãî, ñòîèìîñòü ôòîðñèí-

òåòè÷åñêèõ ÏÀÂ çíà÷èòåëüíî âûøå òðàäè-

öèîííûõ ïåíîîáðàçîâàòåëåé [4, 5].

Äëÿ ðåøåíèÿ îòìå÷åííûõ ïðîáëåì â ðàáî-

òàõ [6–8] ïðåäëàãàåòñÿ èñïîëüçîâàòü ðàçíî-

âèäíîñòè áèíàðíûõ ñîñòàâîâ ïîæàðîòóøåíèÿ,

â êîòîðûõ  èñïîëüçóåòñÿ ñìåøåíèå ïåíî- è

ãåëåîáðàçóþùèõ êîìïîíåíòîâ.

Â äàííîé ñòàòüå ïðåäëîæåíû ïðåäâàðèòåëü-
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íûå êîìïîíåíòû ýôôåêòèâíûõ ãåëå- è ïåíî-

îáðàçóþùèõ ñîñòàâîâ äëÿ òóøåíèÿ ãîðþ÷èõ

æèäêîñòåé â ðåçåðâóàðàõ.

Ñîñòàâû áûëè ïîäîáðàíû òàê, ÷òîáû ïðè

èõ ñìåøåíèè íà òâ¸ðäûõ ïîâåðõíîñòÿõ ìåæäó

êîìïîíåíòàìè ïðîèñõîäèëî âçàèìîäåéñòâèå,

ïðèâîäÿùåå ê áûñòðîìó îáðàçîâàíèþ íåòåêó-

÷åãî ãåëåîáðàçíîãî ñëîÿ. Â êà÷åñòâå êàòàëèçà-

òîðà ãåëåîáðàçîâàíèÿ èñïîëüçóþòñÿ ñîëè àì-

ìîíèÿ, à òàêæå äâóõ è òð¸õâàëåíòíûõ ìåòàëëîâ

[6–8].

Â òàáëèöå ïðèâåäåíû îñíîâíûå ïðîäóêòû

ðåàêöèè è íåîáõîäèìûå ìèíèìàëüíûå êîí-

öåíòðàöèè êîìïîíåíòîâ ãåëåîáðàçóþùèõ

ñèñòåì (ïîëèñèëèêàòà (
1
) è êàòàëèçàòîðà

ãåëåîáðàçîâàíèÿ (
2
)), âûçûâàþùèõ áûñòðîå

ãåëåîáðàçîâàíèå. Äëÿ ñèëèêàòíûõ ñèñòåì õà-

ðàêòåðíû øèðîêèå îáëàñòè áûñòðîãî ãåëåîáðà-

çîâàíèÿ. Îáðàçîâàâøèåñÿ ãåëåîáðàçíûå ñëîè

èìåþò âûñîêóþ ïðî÷íîñòü ïî ñðàâíåíèþ ñ

íåñèëèêàòíûìè ãåëÿìè. Òàêæå îíè ïðîÿâëÿþò

ýëàñòè÷íîñòü è ïðè íåáîëüøèõ äåôîðìàöèÿõ

ñîõðàíÿþò ñâîþ öåëîñòíîñòü. Ýòî äà¸ò âîç-

ìîæíîñòü ïîëó÷àòü ãåëåîáðàçíûå ñëîè íà ðàç-

ëè÷íûõ ïî ïðèðîäå ïîâåðõíîñòÿõ. Êîìïî-

íåíòàìè ãåëåîáðàçóþùèõ ñèñòåì è ïðîäóêòàìè

èõ âçàèìîäåéñòâèÿ ÿâëÿþòñÿ íåãîðþ÷èå íåîð-

ãàíè÷åñêèå âåùåñòâà. Îíè íå ðàñòâîðÿþòñÿ â

óãëåâîäîðîäíûõ æèäêîñòÿõ è ëåãêî îòäåëÿþòñÿ

îò íèõ, ÷òî îáëåã÷àåò ïåðåðàáîòêó òîïëèâà

ïîñëå åãî òóøåíèÿ.

Íåïîñðåäñòâåííî èñïîëüçîâàòü ãåëåîáðà-

çóþùèå ñèñòåìû äëÿ òóøåíèÿ ãîðþ÷èõ æèä-

êîñòåé íåâîçìîæíî, òàê êàê ãåëü òîíåò â áîëü-

øèíñòâå ãîðþ÷èõ æèäêîñòåé. Äëÿ ïîâûøåíèÿ

ïëàâó÷åñòè ãåëåîáðàçíîãî ñëîÿ íåîáõîäèìî

ëèáî óìåíüøèòü åãî ïëîòíîñòü, ëèáî ïî-

äîáðàòü ëåãêèé íîñèòåëü, íà êîòîðîì áóäåò

ôîðìèðîâàòüñÿ ñëîé ãåëÿ.

Ïåíîîáðàçóþùèå ñèñòåìû ïðåäïîëàãàåòñÿ

èñïîëüçîâàòü â òîì ñëó÷àå, êîãäà â î÷àãå

ïîæàðà ïðèñóòñòâóþò òðóäíîäîñòóïíûå äëÿ

ãåëÿ îáëàñòè. Îáðàçîâàíèå ïåíû äîñòèãàåòñÿ

ïîäáîðîì òàêîãî ñîñòàâà êîìïîíåíòîâ ïåíî-

îáðàçóþùèõ ñèñòåì, êîòîðûé îáåñïå÷èâàåò

ïðîòåêàíèå ãàçîîáðàçóþùèõ ðåàêöèé â ïðè-

ñóòñòâèè ïåíîîáðàçîâàòåëÿ.

Ïðåèìóùåñòâà ïåíîîáðàçóþùåé ñèñòåìû

ïî ñðàâíåíèþ ñ ïîäà÷åé ãîòîâîé ïåíû çàêëþ-

÷àþòñÿ â âîçìîæíîñòè óâåëè÷åíèÿ äàëüíîñòè

ïîäà÷è îãíåòóøàùèõ âåùåñòâ, â èõ âûñîêîé

ïðîíèêàþùåé ñïîñîáíîñòè, à òàêæå âîçìîæ-

íîñòè èñïîëüçîâàíèÿ äëÿ ïîäà÷è áîëåå ïðîñ-

òûõ òåõíè÷åñêèõ ñðåäñòâ.

Òàêèì îáðàçîì, äëÿ ïîâûøåíèÿ ýôôåêòèâ-

íîñòè òóøåíèÿ ãîðþ÷èõ æèäêîñòåé â ðåçåð-

âóàðàõ ïðåäëîæåíî èñïîëüçîâàòü áèíàðíûå

ñèñòåìû, âêëþ÷àþùèå ïåíî- è ãåëåîáðàçóþ-

ùèå ñîñòàâû. Ïîêàçàíû èõ ïðåèìóùåñòâà ïî

ñðàâíåíèþ ñ òóøåíèåì ïåíàìè.
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Éàíàð ìàéåëÿðèí ñþíäöðöëìÿñè ö÷öí ýåë- âÿ êþïöêÿìÿëÿýÿòèðÿí
òÿðêèáëÿðèí èëêèí êîìïîíåíòëÿðè

È.Ô. Äàäàøîâ, À.À. Êèðåéåâ

Éàíàð ìàéåëÿðèí êþïöêëö éàíüûíñþíäöðìÿíèí åôôåêòèâëèéèíèí àðòûðûëìàñû ìÿãñÿäèëÿ ýåë- âÿ êþïöêÿìÿëÿýÿòèðÿí
ìàääÿëÿðäÿí èñòèôàäÿ åòìÿê òÿêëèô îëóíóð. Êþïöêëÿðèí ÿíÿíÿâè èñòèôàäÿñè èëÿ ìöãàéèñÿäÿ áåëÿ éàíüûíñþíäöðìÿ
òÿðêèáëÿðèíèí öñòöíëöêëÿðè ñàäàëàíìûøäûð.
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Improvement the efficiency of fighting flammable liquids in tanks

via binary systems with external mixing of the components

I.F. Dadashov, À.À. Êireev

The advantages and disadvantages of water-foamy fire extinguishing agents are reviewed. The authors offer

using external mixing of the components and binary gelling and foaming systems with various sorts in the

efficiency increasing of the extinguishing with foam of the flammable liquid. The advantages of such means

in the process of extinguishment as compared to the traditional foam using are shown.

Keywords: extinguishing flammable liquids, binary systems with external mixing, gelling system, foaming

system.


