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ÂËÈßÍÈÅ ÏÐÈÐÎÄÛ ÏÅÍÎÎÁÐÀÇÎÂÀÒÅËÅÉ
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ÏÅÍÛ ÍÈÇÊÎÉ ÊÐÀÒÍÎÑÒÈ

Ðàññìàòðèâàåòñÿ òóøåíèå ïîæàðîâ íåôòè è íåôòåïðîäóêòîâ íà îáúåêòàõ íåôòÿíîé îòðàñëè, â
÷àñòíîñòè òóøåíèå ïëàìåíè íåôòè è íåôòåïðîäóêòîâ ïåíîé, ïîëó÷åííîé èç ïåíîîáðàçîâàòåëåé
ðàçëè÷íîé ïðèðîäû. Ïðîâåäåíà ñåðèÿ ñðàâíèòåëüíûõ èñïûòàíèé ïî îïðåäåëåíèþ îãíåòóøàùåé
ýôôåêòèâíîñòè ïåíû, ïîëó÷åííîé èç ðàçëè÷íûõ ôòîðñîäåðæàùèõ ïåíîîáðàçîâàòåëåé. Èññëå-
äîâàíû ïåíîîáðàçîâàòåëè êàê îòå÷åñòâåííûõ, òàê è çàðóáåæíûõ ïðîèçâîäèòåëåé; îïðåäåëåíà èõ
îãíåòóøàùàÿ ýôôåêòèâíîñòü. Ïîëó÷åíû ñðàâíèòåëüíûå äàííûå ïî êðèòè÷åñêîé è îïòèìàëüíîé
èíòåíñèâíîñòÿì ïîäà÷è ïåíû äëÿ âñåõ èññëåäîâàííûõ ïåíîîáðàçîâàòåëåé. Ïîêàçàíî, ÷òî ïîëó-
÷åííûå ðåçóëüòàòû ìîæíî èñïîëüçîâàòü ïðè îáåñïå÷åíèè ïîæàðíîé áåçîïàñíîñòè íà îáúåêòàõ
íåôòÿíîé îòðàñëè è äëÿ áîëåå ýôôåêòèâíîãî òóøåíèÿ ïîæàðîâ íà ýòèõ îáúåêòàõ. Ñäåëàí âûâîä
î íàëè÷èè ìèíèìóìà íà êðèâûõ çàâèñèìîñòè óäåëüíîãî ðàñõîäà âîäíûõ ðàñòâîðîâ âñåõ èññëå-
äîâàííûõ ïåíîîáðàçîâàòåëåé îò èíòåíñèâíîñòè ïîäà÷è ïåíû, ÷òî ïîçâîëÿåò îïðåäåëÿòü îïòè-
ìàëüíóþ èíòåíñèâíîñòü ïîäà÷è ïåíû, íåîáõîäèìóþ äëÿ óñïåøíîãî òóøåíèÿ ïîæàðîâ íåôòè è
íåôòåïðîäóêòîâ.

Êëþ÷åâûå ñëîâà: ïåíîîáðàçîâàòåëü; òóøåíèå íåôòè è íåôòåïðîäóêòîâ; îïòèìàëüíàÿ èíòåí-
ñèâíîñòü; ýôôåêòèâíîñòü òóøåíèÿ; ïîâåðõíîñòíîå íàòÿæåíèå; êîýôôèöèåíò ðàñòåêàíèÿ.

DOI: 10.18322/PVB.2016.25.02.69-74

Äëÿ òóøåíèÿ ïîæàðîâ íåôòåïðîäóêòîâ, îñîáåííî ñ

òåìïåðàòóðîé âñïûøêè íèæå 28 °Ñ, ðåêîìåíäóåòñÿ

èñïîëüçîâàòü ôòîðñîäåðæàùèå ïåíîîáðàçîâàòåëè [1].

Íàèáîëåå íàäåæíîé õàðàêòåðèñòèêîé ïðèðîäû ôòîð-

ñîäåðæàùèõ ïåíîîáðàçîâàòåëåé ÿâëÿþòñÿ èçîòåðìû

ïîâåðõíîñòíîãî è ìåæôàçíîãî íàòÿæåíèÿ âîäíîãî

ðàñòâîðà íà ãðàíèöå ñ óãëåâîäîðîäîì. Îáû÷íî â êà-

÷åñòâå ýòàëîííîãî íåôòåïðîäóêòà èñïîëüçóþò ãåïòàí

íîðìàëüíîãî ñòðîåíèÿ, ïîýòîìó, ïðåæäå ÷åì ïðè-

ñòóïèòü ê ýêñïåðèìåíòàëüíûì èññëåäîâàíèÿì îãíå-

òóøàùåé ýôôåêòèâíîñòè, ïðîâåðÿþò ïîâåðõíîñòíóþ

àêòèâíîñòü ðàáî÷èõ âîäíûõ ðàñòâîðîâ íà ãðàíèöå ñ

ãåïòàíîì.

Öåëü äàííîé ðàáîòû — ïðîâåñòè ñðàâíèòåëüíîå

èñïûòàíèå îãíåòóøàùåé ýôôåêòèâíîñòè ïåíû, ïî-

ëó÷åííîé èç ðàçëè÷íûõ ôòîðñîäåðæàùèõ ïåíîîáðà-

çîâàòåëåé, è ïîïûòàòüñÿ êîëè÷åñòâåííî îïèñàòü ìî-

äåëü ïðîöåññà òóøåíèÿ.

Ýêñïåðèìåíòàëüíûå èçìåðåíèÿ îãíåòóøàùåé ýô-

ôåêòèâíîñòè ïåíû ïðè ïîäà÷å åå â ñëîé óãëåâîäîðî-

äà è ìåòîäèêà èçìåðåíèÿ ïîâåðõíîñòíîãî è ìåæôàç-

íîãî íàòÿæåíèÿ ïðèâåäåíû â ÃÎÑÒ Ð 53280.2–2010.

Àâòîðû ïðè ïðîâåäåíèè ýêñïåðèìåíòîâ èñïîëü-

çîâàëè äðóãóþ ìåòîäèêó, îòëè÷èòåëüíîé îñîáåííî-

ñòüþ êîòîðîé ÿâëÿåòñÿ èññëåäîâàíèå ïðîöåññà òó-

øåíèÿ ïëàìåíè æèäêîñòè â øèðîêîì äèàïàçîíå èí-

òåíñèâíîñòåé ïîäà÷è ïåíû, à ïðè èçìåðåíèè ïîâåðõ-

íîñòíîãî è ìåæôàçíîãî íàòÿæåíèé — â øèðîêîì

äèàïàçîíå êîíöåíòðàöèé ïåíîîáðàçîâàòåëåé. Ýòî

ïîçâîëèëî âûÿâèòü îáëàñòü êîíöåíòðàöèé, â êîòî-

ðîé âîäíûå ðàñòâîðû ñïîñîáíû ñàìîïðîèçâîëüíî

ðàñòåêàòüñÿ ïî ïîâåðõíîñòè óãëåâîäîðîäà, è îïðå-

äåëèòü îïòèìàëüíóþ èíòåíñèâíîñòü ïîäà÷è ïåíû

ïðè òóøåíèè ïëàìåíè ãîðþ÷åé æèäêîñòè. Â êà÷åñò-

âå ãîðþ÷åé æèäêîñòè èñïîëüçîâàëè èíäèâèäóàëü-

íûé ïðåäåëüíûé óãëåâîäîðîä — í-ãåïòàí.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ íà÷èíàëè ñ èç-

ìåðåíèé ïîâåðõíîñòíîãî è ìåæôàçíîãî íàòÿæåíèÿ

è ðàñ÷åòà íà èõ îñíîâå êîýôôèöèåíòà ðàñòåêàíèÿ

âîäíîãî ðàñòâîðà ïî ãåïòàíó. Äëÿ ðàñ÷åòà èñïîëüçî-

âàëè èçâåñòíîå ñîîòíîøåíèå [2, 3]:

K10 = *0 – (*1 + *10), (1)

ãäå K10 — êîýôôèöèåíò ðàñòåêàíèÿ ðàñòâîðà ïî óã-

ëåâîäîðîäó;

*0, *1, *10 — ïîâåðõíîñòíîå íàòÿæåíèå ñîîòâåò-

ñòâåííî ãîðþ÷åé æèäêîñòè, âîäíîãî ðàñòâîðà è

íà ãðàíèöå ðàñòâîðà ñ óãëåâîäîðîäîì.

© Õèëü Å. È., Øàðîâàðíèêîâ À. Ô., 2016
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Äëÿ ïðèãîòîâëåíèÿ âîäíûõ ðàñòâîðîâ èñïîëü-

çîâàëè ïåíîîáðàçîâàòåëè “Light Water FC-201”,

“Shtamex AFFF”, “Chemgard AFFF C-133”, “Ultra-

guard AR-AFFF”, “Øòîðì Ô” è “Ïîäñëîéíûé”.

Âíà÷àëå äëÿ âûáîðà êîíöåíòðàöèè, ïðè êîòîðîé

êîýôôèöèåíò ðàñòåêàíèÿ ñòàíîâèòñÿ áîëüøå íóëÿ,

ñòðîèëè èçîòåðìû ïîâåðõíîñòíîãî è ìåæôàçíîãî íà-

òÿæåíèé, à çàòåì ïðîâîäèëè ýêñïåðèìåíòû ïî òóøå-

íèþ ïëàìåíè ïîäà÷åé ïåíû ñ ðàçëè÷íîé èíòåíñèâ-

íîñòüþ.

Â êà÷åñòâå ïðèìåðà íà ðèñ. 1 è 2 ïðåäñòàâëåíû

ðåçóëüòàòû èññëåäîâàíèé âîäíûõ ðàñòâîðîâ è ïåíû

íà îñíîâå ïåíîîáðàçîâàòåëÿ “Light Water FC-201”.

Ýòîò ïåíîîáðàçîâàòåëü ÿâëÿåòñÿ îáðàçöîì ñðåäè

ôòîðñîäåðæàùèõ ñîñòàâîâ. Ñóäÿ ïî ðåçóëüòàòàì èç-

ìåðåíèé, ðàñòâîðû ïåíîîáðàçîâàòåëÿ, íà÷èíàÿ ñ êîí-

öåíòðàöèè 1,0 %, ïðèîáðåòàþò ïîëîæèòåëüíûé êî-

ýôôèöèåíò ðàñòåêàíèÿ è ñïîñîáíîñòü ê ñàìîïðî-

èçâîëüíîìó ðàñòåêàíèþ ïî ïîâåðõíîñòè ãåïòàíà.

Ïî ýêñïåðèìåíòàëüíûì ðåçóëüòàòàì, ïðåäñòàâëåí-

íûì â âèäå êðèâûõ çàâèñèìîñòè óäåëüíîãî ðàñõîäà

è âðåìåíè òóøåíèÿ îò èíòåíñèâíîñòè ïîäà÷è ïåíû,

îïðåäåëåíû êðèòè÷åñêàÿ (Jêð) è îïòèìàëüíàÿ (Jîïò)

èíòåíñèâíîñòè, à òàêæå ìèíèìàëüíûé óäåëüíûé ðàñ-

õîä ðàñòâîðà ïåíîîáðàçîâàòåëÿ ïðè òóøåíèè ïëà-

ìåíè ãåïòàíà.

Ðåçóëüòàòû òóøåíèÿ ïëàìåíè ãåïòàíà ïåíîé íèç-

êîé êðàòíîñòè, ïîëó÷åííîé èç ðàñòâîðîâ ïåíîîáðà-

çîâàòåëåé “Light Water FC-201”, “Shtamex AFFF”,

“Chemgard AFFF C-133” è “Ultraguard AR-AFFF”,

ïðåäñòàâëåíû íà ðèñ. 3. Èñïîëüçîâàëè ïåíó êðàòíî-

ñòüþ 7,0�0,5.

Ðåçóëüòàòû èñïûòàíèé îãíåòóøàùåé ýôôåêòèâ-

íîñòè ðàçëè÷íûõ ïëåíêîîáðàçóþùèõ ïåíîîáðàçîâà-

òåëåé ïîêàçàëè (ñì. òàáëèöó), ÷òî êðèòè÷åñêàÿ èí-

òåíñèâíîñòü ïîäà÷è ïåíû íà èõ îñíîâå ïðèìåðíî îäè-

íàêîâà, à çíà÷åíèÿ ìèíèìàëüíîãî óäåëüíîãî ðàñõîäà

ïåíîîáðàçîâàòåëåé ñóùåñòâåííî ðàçëè÷àþòñÿ. Íàè-

áîëåå ýôôåêòèâíûì îêàçàëñÿ ïåíîîáðàçîâàòåëü “Light

Water FC-201” ñ ìèíèìàëüíûì óäåëüíûì ðàñõîäîì

0,95 êã�ì2, çàòåì “Shtamex AFFF” — 1,2 êã�ì2, äàëåå

“Ansulite” — 1,5 êã�ì2 è, íàêîíåö, “Ïîäñëîéíûé”

— 2,5 êã�ì2.

Îïòèìàëüíàÿ èíòåíñèâíîñòü ïîäà÷è ïåíû ñíèçè-

ëàñü ñ 0,05 êã�(ì2·ñ) äëÿ ïåíîîáðàçîâàòåëÿ “Ïîäñëîé-

íûé” äî 0,03 êã�(ì2·ñ) äëÿ ïåíîîáðàçîâàòåëÿ “Light

Water FC-201”. Íåîáõîäèìî îòìåòèòü, ÷òî íàêëîí

Ðèñ. 1. Çàâèñèìîñòü êîýôôèöèåíòà ðàñòåêàíèÿ ðàñòâîðà ïå-

íîîáðàçîâàòåëÿ ïî ãåïòàíó (1), ïîâåðõíîñòíîãî (2) è ìåæ-

ôàçíîãî (3) íàòÿæåíèÿ ðàñòâîðà íà ãðàíèöå ñ ãåïòàíîì îò êîí-

öåíòðàöèè ðàñòâîðà ïåíîîáðàçîâàòåëÿ “Light Water FC-201”

Ðèñ. 2. Çàâèñèìîñòü âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà (1) è

óäåëüíîãî ðàñõîäà ïåíîîáðàçîâàòåëÿ “Light Water FC-201” (2)

îò èíòåíñèâíîñòè ïîäà÷è ïåíû

Ðèñ. 3. Çàâèñèìîñòü âðåìåíè òóøåíèÿ ãåïòàíà íà îñíîâå ïåíî-

îáðàçîâàòåëåé “Light Water FC-201” (1), “Shtamex AFFF” (2),

“Ansulite” (3) è “Ïîäñëîéíûé” (4), ïîëó÷åííîãî ýêñïåðèìåí-

òàëüíî è ðàñ÷åòîì ïî ôîðìóëå (4) (5), à òàêæå óäåëüíîãî ðàñ-

õîäà ïåíîîáðàçîâàòåëÿ, ðàññ÷èòàííîãî ïî ôîðìóëå (5) (6),

îò èíòåíñèâíîñòè ïîäà÷è ïåíû
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âîñõîäÿùèõ âåòâåé êðèâûõ óäåëüíîãî ðàñõîäà ïðè-

áëèçèòåëüíî îäèíàêîâ. Íà îñíîâàíèè àíàëèçà ðåçóëü-

òàòîâ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ïîëó÷åíû

ñðàâíèòåëüíûå äàííûå ïî ìèíèìàëüíîìó óäåëüíî-

ìó ðàñõîäó, êðèòè÷åñêîé è îïòèìàëüíîé èíòåíñèâ-

íîñòÿì ïîäà÷è ïåíû.

Àíàëèç ìàòåðèàëüíîãî áàëàíñà ïåíû, ïîäàííîé

â ðåçåðâóàð íà òóøåíèå ïëàìåíè, ïîçâîëÿåò ïîëó-

÷èòü ðàñ÷åòíóþ ôîðìóëó äëÿ îïðåäåëåíèÿ âðåìåíè

òóøåíèÿ è óäåëüíîãî ðàñõîäà ïåíîîáðàçîâàòåëÿ

[4–9]:
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ãäå �f — ïëîòíîñòü ïåíû, êã�ì3;

hs — ìèíèìàëüíàÿ òîëùèíà ñëîÿ ïåíû, îïðåäå-

ëÿåìàÿ âåëè÷èíîé ñäâèãîâîãî íàïðÿæåíèÿ, ì;

U0 — óäåëüíàÿ ñêîðîñòü òåðìè÷åñêîãî ðàçðóøå-

íèÿ ïåíû, êã�(ì2·ñ);

J — èíòåíñèâíîñòü ïîäà÷è ïåíû, êã�(ì2·ñ);

m — ïîêàçàòåëü ñòåïåíè, ó÷èòûâàþùèé õàðàê-

òåð íàðàñòàíèÿ òîëùèíû ñëîÿ ïåíû â çàâèñèìî-

ñòè îò èíòåíñèâíîñòè åå ïîäà÷è.

Âûðàæåíèå äëÿ ðàñ÷åòà óäåëüíîé ñêîðîñòè òåð-

ìè÷åñêîãî ðàçðóøåíèÿ ïåíû è, ñîîòâåòñòâåííî, êðè-

òè÷åñêîé èíòåíñèâíîñòè ïîäà÷è èìååò âèä:

U U q zq0 ã ã â� ( ) , (3)

ãäå Uã — óäåëüíàÿ ñêîðîñòü èñïàðåíèÿ, êã�(ì2·ñ);

qã — óäåëüíàÿ òåïëîòà èñïàðåíèÿ óãëåâîäîðîäà,

êÄæ�êã;

z — êîýôôèöèåíò, ó÷èòûâàþùèé ôîðìó ïóçûðü-

êîâ ïåíû, êã�ì2;

qâ — óäåëüíàÿ òåïëîòà èñïàðåíèÿ âîäû, êÄæ�êã.

Èç ôîðìóëû (2) ñëåäóåò, ÷òî âðåìÿ òóøåíèÿ

�ò + &. Ïðè J = U0 , Jêð â ôîðìóëå (2) çàìåíèì U0

íà Jêð è ïðåîáðàçóåì åå ê âèäó:
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Ñîîòâåòñòâåííî, äëÿ ðàñ÷åòà óäåëüíîãî ðàñõîäà
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Íà ðèñ. 4 ïðèâåäåíû ðåçóëüòàòû ðàñ÷åòà âðåìå-

íè òóøåíèÿ è óäåëüíîãî ðàñõîäà ïåíîîáðàçîâàòåëÿ

ïî ôîðìóëàì ñîîòâåòñòâåííî (4) è (5) ïðè ôèêñèðî-

âàííîé êðèòè÷åñêîé èíòåíñèâíîñòè ïîäà÷è ïåíû.

Êàê ñëåäóåò èç ðèñ. 3, ôîðìà êðèâûõ óäåëüíîãî ðàñ-

õîäà îïðåäåëÿåòñÿ òåìïîì èçìåíåíèÿ òîëùèíû

ñëîÿ ïåíû â ìåñòå åå ïàäåíèÿ ïî ìåðå ðîñòà èíòåí-

ñèâíîñòè åå ïîäà÷è. Ìîäåëü òóøåíèÿ ïëàìåíè ïå-

íîé èçìåíÿëè, çàäàâàÿ ýòó çàâèñèìîñòü îò ëèíåéíîé

(ïîêàçàòåëü ñòåïåíè 1,0) äî êóáè÷íîãî êîðíÿ (ïîêà-

çàòåëü ñòåïåíè 0,3). Ïî ìåðå ñíèæåíèÿ âåëè÷èíû

ïîêàçàòåëÿ ñòåïåíè õàðàêòåð êðèâûõ çàâèñèìîñòè

óäåëüíîãî ðàñõîäà îò èíòåíñèâíîñòè ïîäà÷è ïåíû

ïîñòåïåííî èçìåíÿëñÿ. Îäíîâðåìåííî ñìåùàëîñü

ïîëîæåíèå ìèíèìóìà, íàëè÷èå êîòîðîãî óêàçûâàåò

íà îïòèìàëüíóþ èíòåíñèâíîñòü ïîäà÷è ïåíû.

Ñîïîñòàâëåíèå ðåçóëüòàòîâ èññëåäîâàíèé ñ ñó-

ùåñòâóþùåé òåîðèåé, îïèñûâàþùåé ïðîöåññ òóøå-

íèÿ ïåíîé, ïîêàçàëî óäîâëåòâîðèòåëüíîå ñîâïàäåíèå

ñ âûâîäàìè ðàáîò [10–14], â êîòîðûõ ñîîòíîøåíèå

Ðèñ. 4. Çàâèñèìîñòü âðåìåíè òóøåíèÿ (1–4) è óäåëüíîãî ðàñ-

õîäà ïåíîîáðàçîâàòåëÿ (1�–4�) îò èíòåíñèâíîñòè ïîäà÷è ïåíû

ïðè ïåðåìåííîì ïîêàçàòåëå ñòåïåíè: 1, 1� — m = 0,3; 2, 2� —

m = 0,5; 3, 3� — m = 0,75; 4, 4� — m = 1,0

Ïåíîîáðàçî-
âàòåëü

Èíòåíñèâíîñòü

ïîäà÷è, êã�(ì2·ñ)

Ìèíè-
ìàëüíûé
óäåëüíûé

ðàñõîä,

êã�ì2

Ñîîòíî-
øåíèå

Jîïò�Jêð
êðèòè-
÷åñêàÿ

îïòè-
ìàëüíàÿ

Light Water
FC-201 0,015 0,03 0,95 2,3

Shtamex
AFFF 0,02 0,045 1,2 2,3

Ansulite 0,02 0,05 1,5 2,5

Ïîäñëîéíûé 0,02 0,055 2,5 2,7

Ñâîäíàÿ òàáëèöà ðåçóëüòàòîâ òóøåíèÿ ïëàìåíè ãåïòàíà
ïåíîé íà îñíîâå ïåíîîáðàçîâàòåëåé “Light Water FC-201”,
“Shtamex AFFF”, “Ansulite” è “Ïîäñëîéíûé”
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ìåæäó îïòèìàëüíîé è êðèòè÷åñêîé èíòåíñèâíîñ-

òÿìè îïèñûâàåòñÿ ôîðìóëîé

Jîïò = 2,5Jêð. (6)

Ñîïîñòàâëåíèå ðåçóëüòàòîâ ýêñïåðèìåíòà ñ ìî-

äåëüíûìè ïðåäñòàâëåíèÿìè î ïðîöåññå òóøåíèÿ ïëà-

ìåíè ïåíîé ïîäòâåðäèëî ïðåäïîëîæåíèå î òîì, ÷òî

òîëùèíà ïåííîãî ñëîÿ ëèíåéíî ñâÿçàíà ñ èíòåíñèâ-

íîñòüþ ïîäà÷è ïåíû. Èç ýêñïåðèìåíòîâ âûÿâëåíî

ñîîòíîøåíèå ìåæäó îïòèìàëüíîé è êðèòè÷åñêîé

èíòåíñèâíîñòÿìè, êîòîðîå îêàçàëîñü áëèçêèì ê òå-

îðåòè÷åñêîìó çíà÷åíèþ, ðàâíîìó 2,5, è êîëåáëåòñÿ

îò 2,2 äî 2,7.

Îñíîâíîé âûâîä, êîòîðûé áûë ñäåëàí èç ïðîâå-

äåííûõ ýêñïåðèìåíòîâ äëÿ âñåõ èññëåäîâàííûõ ïåíî-

îáðàçîâàòåëåé, — ýòî íàëè÷èå ìèíèìóìà íà êðèâûõ

çàâèñèìîñòè óäåëüíîãî ðàñõîäà âîäíîãî ðàñòâîðà

ïåíîîáðàçîâàòåëÿ îò èíòåíñèâíîñòè ïîäà÷è ïåíû, ÷òî

ïîçâîëÿåò îïðåäåëÿòü îïòèìàëüíóþ èíòåíñèâíîñòü

ïîäà÷è ïåíû ïðè òóøåíèè ïëàìåíè íåôòåïðîäóêòîâ.
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ABSTRACT

The article gives a review of extinguishing fires of oil and oil products at oil production facilities,

in particular extinguishing flames of oil and oil products with fire extinguishing foam, produced from

foam forming agents of various nature. The objective of this work was to conduct a series of compa-

rative tests to determine fire extinguishing efficiency of foam, produced from various fluorine

containing foam forming agents. As a result, there were studied foam forming agents of both domestic

and foreign manufacturers as well as fire extinguishing efficiency of those foam forming agents was

identified. Based on the results of the experimental studies comparative data regarding critical and

optimal intensity of foam supply for all foam forming agents under the study was obtained. The data

obtained can be used to provide fire protection at oil production facilities and for more efficient fire

extinguishing at those facilities. Main conclusion from the tests conducted is availability of minimum

specific flow of foam forming agent aqueous solution based on the intensity of foam supply for all

foam forming agents under study which allows to identify optimal intensity of foam supply, necessary

for successful fire extinguishing of oil and oil products.

Keywords: foam forming agent; fire extinguishing of oil and oil products; optimal intensity; efficiency

of extinguishing; surface tension; spreading coefficient.
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