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Ïðèâåäåíû ðåçóëüòàòû, ïîëó÷åííûå â õîäå ñèñòåìàòè÷åñêèõ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
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íîãî ðàñõîäà ðàñòâîðà ôòîðèðîâàííîãî ïåíîîáðàçîâàòåëÿ áîëåå ÷åì â 2 ðàçà è îïòèìàëüíîé
èíòåíñèâíîñòè ïîäà÷è ïåíû â 1,5 ðàçà. Ïîêàçàíà çàâèñèìîñòü âðåìåíè òóøåíèÿ ïëàìåíè ãåïòà-
íà îò èíòåíñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç âîäíî-ñîëåâîãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ.
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âîäèò ê ïîâûøåíèþ îãíåòóøàùåé ýôôåêòèâíîñòè, ÷òî âûðàæàåòñÿ â ñíèæåíèè ìèíèìàëüíîãî
óäåëüíîãî ðàñõîäà ðàñòâîðà ïåíîîáðàçîâàòåëÿ è îïòèìàëüíîé èíòåíñèâíîñòè ïîäà÷è ïåíû.
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Ââåäåíèå

Â ïîñëåäíåå äåñÿòèëåòèå çíà÷èòåëüíî ïîâûñèëàñü

ïîæàðíàÿ îïàñíîñòü ðàçëè÷íûõ ïðîèçâîäñòâ. Ýòî

îáóñëîâëåíî òåì, ÷òî â ðåçåðâóàðíûõ ïàðêàõ õðàíÿò-

ñÿ òûñÿ÷è òîíí ãîðþ÷èõ è ëåãêîâîñïëàìåíÿþùèõñÿ

æèäêîñòåé, íà ïðåäïðèÿòèÿõ îðãàíè÷åñêîãî ñèíòåçà

îáðàùàþòñÿ ñîòíè òîíí ãîðþ÷èõ âåùåñòâ, ìíîãèå

âèäû ñèíòåòè÷åñêèõ ìàòåðèàëîâ â ïðîöåññå èõ ïðî-

èçâîäñòâà íàõîäÿòñÿ â ñîñòîÿíèè ïîâûøåííîé ïî-

æàðíîé îïàñíîñòè, ðàñòóò è îáúåìû ïðîèçâîäñòâà,

òðàíñïîðòèðîâêè è õðàíåíèÿ ãîðþ÷èõ æèäêîñòåé è

ãàçîâ. Ïîæàðû íà òàêèõ îáúåêòàõ òðåáóþò âñå áîëåå

ýôôåêòèâíûõ ñïîñîáîâ òóøåíèÿ è ïðèìåíåíèÿ íî-

âûõ îãíåòóøàùèõ ñðåäñòâ. Òóøåíèå ïëàìåíè íåôòè,

íåôòåïðîäóêòîâ è ìíîãèõ äðóãèõ ãîðþ÷èõ æèäêî-

ñòåé áåç ïåí ïðàêòè÷åñêè íåâîçìîæíî. Êðîìå òîãî,

ïåíû èñïîëüçóþòñÿ è äëÿ òóøåíèÿ ðàçëè÷íûõ ñòðî-

èòåëüíûõ ìàòåðèàëîâ. Ïåíû ðàçëè÷íîé êðàòíîñòè

ïðèìåíÿþòñÿ äëÿ âûòåñíåíèÿ âîçäóõà, äûìà ïðè

îáúåìíîì òóøåíèè èëè èçîëÿöèè ðàñïîëîæåííûõ

ðÿäîì ñ î÷àãàìè îáúåêòîâ îò âîçäåéñòâèÿ òåïëîâûõ

ïîòîêîâ. Ïåíû âûñîêîé êðàòíîñòè ïîçâîëÿþò ëèêâè-

äèðîâàòü ïîæàðû ãîðþ÷èõ æèäêîñòåé íà áîëüøèõ

ïëîùàäÿõ, à òàêæå ýôôåêòèâíû ïðè òóøåíèè ïîæà-

ðîâ îðãàíè÷åñêèõ ðàñòâîðèòåëåé, ïîæàðîâ â êàáåëü-

íûõ òîííåëÿõ, áèáëèîòåêàõ, àðõèâàõ, øàõòàõ è ò. ä.

Â çàâèñèìîñòè îò óñëîâèé ãîðåíèÿ æèäêîñòåé èëè

òâåðäûõ ìàòåðèàëîâ ïåíû äîëæíû îòâå÷àòü îïðåäå-

ëåííûì òðåáîâàíèÿì â îòíîøåíèè èõ ñâîéñòâ: îá-

ëàäàòü çàäàííîé êðàòíîñòüþ, âûñîêîé ñòðóêòóðíî-

ìåõàíè÷åñêîé ïðî÷íîñòüþ è óñòîé÷èâîñòüþ ê òåï-

ëîâîìó âîçäåéñòâèþ, õîðîøåé ðàñòåêàåìîñòüþ ïî

òâåðäûì è æèäêèì ïîâåðõíîñòÿì.

Ïðàêòèêà ïðèìåíåíèÿ ïåíîîáðàçîâàòåëåé ïîêà-

çûâàåò, ÷òî äëÿ ïîæàðîòóøåíèÿ íåîáõîäèìû ïåíî-

îáðàçîâàòåëè ñ çàðàíåå çàäàííûìè ñâîéñòâàìè. Ââå-

äåíèå â ñîñòàâ ïåíîîáðàçîâàòåëåé ñïåöèàëüíûõ äî-

áàâîê äàåò âîçìîæíîñòü ïîâûñèòü óñòîé÷èâîñòü

îãíåòóøàùèõ ïåí ê ðàçëè÷íûì íåãàòèâíûì âîçäåé-

ñòâèÿì, ïðåïÿòñòâóÿ èõ ðàçðóøåíèþ.

Òóøåíèå ïîæàðîâ íåôòè è íåôòåïðîäóêòîâ â çèì-

íåå âðåìÿ çàòðóäíåíî èç-çà íèçêîé ìîðîçîóñòîé÷èâî-

ñòè ðàáî÷èõ âîäíûõ ðàñòâîðîâ, êîòîðûå íåïîñðåäñò-

âåííî èñïîëüçóþòñÿ äëÿ ïîëó÷åíèÿ ïåíû [1, 2]. Òåðìèí

“ìîðîçîóñòîé÷èâûé ïåíîîáðàçîâàòåëü” îòíîñèòñÿ ê

êîíöåíòðèðîâàííîìó ðàñòâîðó ïîâåðõíîñòíî-àêòèâ-
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íûõ âåùåñòâ, íî íå ê ðàáî÷åìó âîäíîìó ðàñòâîðó,

â êîòîðîì ñîäåðæàíèå ïåíîîáðàçîâàòåëÿ, äàæå ìîðî-

çîóñòîé÷èâîãî, íå ïðåâûøàåò 6,0 % îá. Åñëè ïåðèîä

âðåìåíè ìåæäó ïðèãîòîâëåíèåì ðàñòâîðà è åãî èñ-

ïîëüçîâàíèåì çàòÿãèâàåòñÿ, òî ñîçäàåòñÿ îïàñíîñòü

÷àñòè÷íîé êðèñòàëëèçàöèè âîäíîãî ðàñòâîðà ïðè

ïîëó÷åíèè ïåíû. Ïðè èñïîëüçîâàíèè âîäíî-ïåííûõ

îãíåòóøèòåëåé âíå îòàïëèâàåìîãî ïîìåùåíèÿ âîç-

íèêàåò âåðîÿòíîñòü çàìåðçàíèÿ âîäíîãî ðàáî÷åãî ðàñ-

òâîðà [3–5].

Ïîâûøåíèå ìîðîçîóñòîé÷èâîñòè âîäíûõ ðàñòâî-

ðîâ ìîæåò áûòü äîñòèãíóòî çà ñ÷åò äîáàâîê ýòèëåí-

ãëèêîëÿ èëè íåîðãàíè÷åñêèõ ñîëåé [6–8]. Ïðè âûñî-

êîì ñîäåðæàíèè îðãàíè÷åñêèõ êîìïîíåíòîâ âîäíûå

ðàñòâîðû ñòàíîâÿòñÿ ãîðþ÷èìè, ïîýòîìó ïðåäïî÷-

òåíèå îòäàåòñÿ íåîðãàíè÷åñêèì ñîëÿì. Íàèáîëåå

äîñòóïíûìè ÿâëÿþòñÿ õëîðèä àììîíèÿ è ñóëüôàòû

àëþìèíèÿ. Åñëè óñëîâèÿ ýêñïëóàòàöèè òðåáóþò îïå-

ðàòèâíîãî ïðèìåíåíèÿ ïåíû, ïîëó÷àåìîé èç ïåíî-

îáðàçîâàòåëåé, êîòîðûå äîëæíû õðàíèòüñÿ â ðàáî÷èõ

ðàñòâîðàõ (íàïðèìåð, â îãíåòóøèòåëÿõ), òî âîäíûå

ðàñòâîðû äîëæíû ñîäåðæàòü äî 25 % ìàññ. íåîðãà-

íè÷åñêîé ñîëè, íàïðèìåð òàêîé, êàê õëîðèñòûé àì-

ìîíèé [9].

Ïðèìåíåíèå ñîëåâûõ ðàñòâîðîâ äëÿ ïîëó÷åíèÿ

ïåíû ÷àñòî âåäåò ê ñíèæåíèþ åå óñòîé÷èâîñòè, ïî-

ýòîìó öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ óñòàíîâ-

ëåíèå îãíåòóøàùåé ýôôåêòèâíîñòè ïåíû, ïîëó÷åí-

íîé èç êîíöåíòðèðîâàííûõ âîäíûõ ðàñòâîðîâ ñ äî-

áàâêàìè íåîðãàíè÷åñêîé ñîëè [10–11]. Äëÿ ýòîãî

íåîáõîäèìî îïðåäåëèòü çàâèñèìîñòè êîýôôèöèåí-

òà ðàñòåêàíèÿ âîäíî-ñîëåâîãî ðàñòâîðà ïî ïîâåðõ-

íîñòè ãåïòàíà è ãåïòàíà ïî âîäíî-ñîëåâîìó ðàñòâîðó

ïåíîîáðàçîâàòåëÿ ñ ñîäåðæàíèåì õëîðèäà àììîíèÿ,

à òàêæå îïðåäåëèòü çàâèñèìîñòü âðåìåíè òóøåíèÿ

ïëàìåíè ãåïòàíà îò èíòåíñèâíîñòè ïîäà÷è ïåíû, ïî-

ëó÷åííîé èç âîäíî-ñîëåâîãî ðàñòâîðà ïåíîîáðàçî-

âàòåëÿ.

Ìåòîäû èññëåäîâàíèÿ

Â êà÷åñòâå ïåíîîáðàçîâàòåëÿ èñïîëüçîâàëè ïëåí-

êîîáðàçóþùèé ïåíîîáðàçîâàòåëü “Shtamex AFFF”,

â êà÷åñòâå ýëåêòðîëèòà — õëîðèñòûé àììîíèé.

Ïåðåä îãíåâûìè èñïûòàíèÿìè áûëà èçìåðåíà

çàâèñèìîñòü ïîâåðõíîñòíîãî è ìåæôàçíîãî íàòÿæå-

íèé îò êîíöåíòðàöèè ïåíîîáðàçîâàòåëåé â âîäíîì

ðàñòâîðå. Èçìåðåíèå ïîâåðõíîñòíîãî íàòÿæåíèÿ

ðàáî÷åãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ è ìåæôàçíîãî

íàòÿæåíèÿ íà ãðàíèöå ðàáî÷åãî ðàñòâîðà ñ í-ãåïòà-

íîì ïðîâîäèëîñü ñ èñïîëüçîâàíèåì ìåòîäà Äå-Íóè

[12–14].

Ìåòîäèêà îïðåäåëåíèÿ êîýôôèöèåíòà ðàñòåêà-

íèÿ íà îñíîâå èçìåðåíèé ïîâåðõíîñòíîãî íàòÿæå-

íèÿ âîäíûõ ðàñòâîðîâ è ãîðþ÷åé æèäêîñòè, à òàêæå

ìåæôàçíîãî íàòÿæåíèÿ íà ãðàíèöå ðàçäåëà ôàç áûëà

âçÿòà èç ðàáîò [15–17].

Îïðåäåëåíèå âðåìåíè òóøåíèÿ ïðè ïîäà÷å ïåíû

â ñëîé ãîðþ÷åé æèäêîñòè ïðîâîäèëîñü íà ëàáîðà-

òîðíîé óñòàíîâêå, îïèñàíèå êîòîðîé ïðèâåäåíî â

ðàáîòàõ [18–20]. Ñíà÷àëà ïðèãîòàâëèâàëè ðàáî÷èé

ðàñòâîð ïåíîîáðàçîâàòåëÿ. Çàòåì â ãîðåëêó çàëèâàëè

ãîðþ÷åå, ïîñëå ÷åãî æèäêîñòü â ãîðåëêå çàæèãàëè.

Âðåìÿ ñâîáîäíîãî ãîðåíèÿ ãîðþ÷åé æèäêîñòè ñî-

ñòàâëÿëî (60�5) ñ. Ïîëó÷åííûé ðàñòâîð ïåíîîáðà-

çîâàòåëÿ çàëèâàëè â ñòàêàí ýëåêòðîìåõàíè÷åñêîãî

ïðèáîðà (ìèêñåðà), ãäå â òå÷åíèå 30 ñ ïðîèñõîäèëî

îáðàçîâàíèå ïåíû. Ïîëó÷åííóþ ïåíó çàëèâàëè â

ðàçúåìíûé ãåðìåòè÷íûé êîíòåéíåð è âçâåøèâàëè

íà âåñàõ, ïðåäâàðèòåëüíî ñíÿâ êðûøêó êîíòåéíåðà.

Ïîëó÷åííîå çíà÷åíèå ìàññû çàíîñèëè â æóðíàë.

Ïîä äåéñòâèåì ñæàòîãî âîçäóõà ïåíà ïîñòóïàëà

÷åðåç òðóáîïðîâîä â íèæíþþ ÷àñòü ãîðåëêè, íåïî-

ñðåäñòâåííî â ãîðþ÷óþ æèäêîñòü. Íà÷àëîì îòñ÷åòà

âðåìåíè òóøåíèÿ ñëóæèë ìîìåíò, êîãäà ïåðâàÿ ïîð-

öèÿ ïåíû ïîÿâëÿëàñü íà ïîâåðõíîñòè ãîðþ÷åãî,

à îêîí÷àíèåì — ïîëíàÿ ëèêâèäàöèÿ ïëàìåíè, âêëþ-

÷àÿ èñ÷åçíîâåíèå åãî ÿçû÷êîâ âäîëü áîðòà. Çà ðå-

çóëüòàò èçìåðåíèÿ ïðèíèìàëîñü ñðåäíåàðèôìåòè÷å-

ñêîå òðåõ çíà÷åíèé âðåìåíè òóøåíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ïîñêîëüêó îñíîâíîå íàçíà÷åíèå ðàñòâîðîâ — ïî-

ëó÷åíèå ïåíû äëÿ òóøåíèÿ ïîæàðîâ íåôòåïðîäóê-

òîâ, èñïîëüçîâàëè ôòîðñîäåðæàùèå ñîñòàâû, êîòî-

ðûå ïîñëå òóøåíèÿ ïëàìåíè ñïîñîáíû ñàìîïðîèç-

âîëüíî ôîðìèðîâàòü âîäíûå èçîëèðóþùèå ïëåíêè

íà ïîâåðõíîñòè óãëåâîäîðîäîâ. Òàêàÿ ïåíà äëèòåëü-

íîå âðåìÿ ïðåäîòâðàùàåò ïîâòîðíîå âîñïëàìåíå-

íèå íåôòåïðîäóêòà ïîñëå òóøåíèÿ ïëàìåíè.

Íåîáõîäèìàÿ ìîðîçîóñòîé÷èâîñòü ñîñòàâîâ ñ

õëîðèñòûì àììîíèåì äîëæíà ñîñòàâëÿòü ìèíóñ

25 °C. Ïî ñðåäíååâðîïåéñêèì òðåáîâàíèÿì òåìïå-

ðàòóðà çàìåðçàíèÿ ïåíîîáðàçîâàòåëÿ äîëæíà áûòü

íå âûøå ìèíóñ 15 °Ñ.

Âåëè÷èíû ïîâåðõíîñòíîãî è ìåæôàçíîãî íàòÿ-

æåíèÿ íà ãðàíèöå ñ ãåïòàíîì â âîäíî-ñîëåâîì ðàñ-

òâîðå ïåíîîáðàçîâàòåëÿ, ñîäåðæàùåì õëîðèä àììî-

íèÿ, ïðåäñòàâëåíû íà ðèñ. 1.

Ðåçóëüòàòû ðàñ÷åòà êîýôôèöèåíòà ðàñòåêàíèÿ

âîäíî-ñîëåâîãî ðàñòâîðà ïî ïîâåðõíîñòè ãåïòàíà è

ãåïòàíà ïî âîäíî-ñîëåâîìó ðàñòâîðó ïåíîîáðàçîâà-

òåëÿ ïðè ðàçëè÷íîì ñîäåðæàíèè õëîðèäà àììîíèÿ

ïðèâåäåíû íà ðèñ. 2.

Ñîãëàñíî ïîëó÷åííûì ðåçóëüòàòàì èçìåðåíèé âå-

ëè÷èíà êîýôôèöèåíòà ðàñòåêàíèÿ ãîðþ÷åãî ïî ðàñ-

òâîðó âîçðàñòàåò, à ìåæôàçíîå íàòÿæåíèå ðåçêî ñíè-

æàåòñÿ — ñ 2,0 äî 0,1 ìÍ/ì.

Ðåçóëüòàòû ýêñïåðèìåíòîâ ïîêàçàëè, ÷òî äëÿ ðàñ-

òâîðîâ ïåíîîáðàçîâàòåëÿ ñ êîíöåíòðàöèåé 1,0 % è

âûøå êîýôôèöèåíò ðàñòåêàíèÿ ïðèîáðåòàåò ïîëî-

æèòåëüíûå çíà÷åíèÿ. Ïðè òàêîì êîýôôèöèåíòå ðàñ-
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òåêàíèÿ ïðîèñõîäèò ñàìîïðîèçâîëüíîå ðàñòåêàíèå

âîäíîãî ðàñòâîðà ïî ïîâåðõíîñòè ãåïòàíà.

Äëÿ äàëüíåéøèõ èññëåäîâàíèé âîçüìåì 2 %-íûé

ðàñòâîð ïåíîîáðàçîâàòåëÿ ñ äîáàâêàìè õëîðèäà àì-

ìîíèÿ.

Ðåçóëüòàòû òóøåíèÿ ïëàìåíè ãåïòàíà äàííûì

ïåíîîáðàçîâàòåëåì ïîäà÷åé ïåíû â îñíîâàíèå ðå-

çåðâóàðà ïðåäñòàâëåíû íà ðèñ. 3.

Ñîãëàñíî ïîëó÷åííûì äàííûì âðåìÿ òóøåíèÿ

ïëàìåíè è èíòåíñèâíîñòü ïîäà÷è ðàñòâîðà ïåíî-

îáðàçîâàòåëÿ ðàñòóò ñ óâåëè÷åíèåì êîëè÷åñòâà õëî-

ðèäà àììîíèÿ â ðàñòâîðå.

Íà ðèñ. 4 ïðåäñòàâëåíû çàâèñèìîñòè âðåìåíè òó-

øåíèÿ ïëàìåíè ãåïòàíà è óäåëüíîãî ðàñõîäà 2 %-íîãî

ðàñòâîðà ôòîðèðîâàííîãî ïåíîîáðàçîâàòåëÿ ñ ýëåêò-

ðîëèòîì NH4Cl îò êîýôôèöèåíòà ðàñòåêàíèÿ ðàñ-

òâîðà ïåíîîáðàçîâàòåëÿ ïî ãåïòàíó.

Ñ ðîñòîì âåëè÷èíû êîýôôèöèåíòà ðàñòåêàíèÿ

ðàñòâîðà ïåíîîáðàçîâàòåëÿ ïî ãåïòàíó óìåíüøàåòñÿ

âðåìÿ òóøåíèÿ ïëàìåíè è óäåëüíûé ðàñõîä ðàñòâî-

ðà ïåíîîáðàçîâàòåëÿ. Ïðè÷åì óæå ñî çíà÷åíèÿ ìåæ-

ôàçíîãî íàòÿæåíèÿ 0,7 ìÍ/ì ðåçêîãî ñíèæåíèÿ âðå-

ìåíè òóøåíèÿ ïëàìåíè è óäåëüíîãî ðàñõîäà ðàñòâî-

ðà ïåíîîáðàçîâàòåëÿ íå ïðîèñõîäèò.

Ðèñ. 2. Êîýôôèöèåíò ðàñòåêàíèÿ âîäíî-ñîëåâîãî ðàñòâîðà ïî

ïîâåðõíîñòè ãåïòàíà (1–5) è ãåïòàíà ïî âîäíî-ñîëåâîìó ðàñ-

òâîðó ïåíîîáðàçîâàòåëÿ (1*–5*) ïðè ñîäåðæàíèè õëîðèäà

àììîíèÿ, % ìàññ.: 1, 1* — 0,0; 2, 2* — 2,0; 3, 3* — 5,0;

4, 4* — 10,0; 5, 5* — 20,0

Fig. 2. Spreading coefficient of aqueous salt solution flowing

over the surface of heptane (1–5) and of a heptane flowing over

aqueous salt solution of foaming agent (1*–5*) if the content of

ammonium chloride is equal to, % mass: 1, 1* — 0.0; 2, 2* —

2.0; 3, 3* — 5.0; 4, 4* — 10.0; 5, 5* — 20.0

Ðèñ. 3. Çàâèñèìîñòü âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà îò

èíòåíñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç âîäíî-ñîëåâîãî

ðàñòâîðà ïåíîîáðàçîâàòåëÿ, ñ êîíöåíòðàöèåé õëîðèäà àììî-

íèÿ, % ìàññ.: 1 — 0,0; 2 — 2,0; 3 — 5,0; 4 — 10,0

Fig. 3. Dependence of a heptane extinguishing time on flow rate

of foam generated from aqueous salt solution with concentration

of ammonium chloride, % mass: 1 — 0.0; 2 — 2.0; 3 — 5.0;

4 — 10.0

Ðèñ.1.Çàâèñèìîñòü ïîâåðõíîñòíîãî (1–5)è ìåæôàçíîãî (1*–5*)

íàòÿæåíèÿ íà ãðàíèöå ñ ãåïòàíîì îò êîíöåíòðàöèè ïåíîîá-

ðàçîâàòåëÿ â âîäíî-ñîëåâîì ðàñòâîðå ïðè ñîäåðæàíèè õëî-

ðèäà àììîíèÿ, % ìàññ.: 1, 1* — 0,0; 2, 2* — 2,0; 3, 3* — 5,0;

4, 4* — 10,0; 5, 5* — 20,0

Fig. 1. Dependence of surface (1–5) and interfacial (1*–5*)

tensions on a border with heptane on concentration of foaming

agent in aqueous salt solution containing ammonium chloride,

% mass: 1, 1* — 0.0; 2, 2* — 2.0; 3, 3* — 5.0; 4, 4* — 10.0;

5, 5* — 20.0
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Íà ðèñ. 5 ïðåäñòàâëåíû çàâèñèìîñòè ìèíèìàëü-

íîãî óäåëüíîãî ðàñõîäà è îïòèìàëüíîé èíòåíñèâ-

íîñòè ðàñòâîðà ôòîðèðîâàííîãî ïåíîîáðàçîâàòåëÿ

îò êîíöåíòðàöèè õëîðèäà àììîíèÿ.

Ñ ðîñòîì êîíöåíòðàöèè õëîðèäà àììîíèÿ â ðàñ-

òâîðå ïåíîîáðàçîâàòåëÿ ïðîèñõîäèò óâåëè÷åíèå ìè-

íèìàëüíîãî óäåëüíîãî ðàñõîäà ðàñòâîðà ôòîðèðî-

âàííîãî ïåíîîáðàçîâàòåëÿ ñ 2 äî 5 êã/ì2, ò. å. áîëåå

÷åì â 2 ðàçà, è îïòèìàëüíîé èíòåíñèâíîñòè ïîäà÷è

ïåíû — ñ 3,5 äî 5,3 êã/(ì2·ñ).

Âûâîä

Êàê è îæèäàëîñü, ïî ïîëó÷åííûì â ðåçóëüòàòå

ïðîâåäåííûõ ýêñïåðèìåíòîâ äàííûì ìîæíî ñäåëàòü

âûâîä, ÷òî ñíèæåíèå ñïîñîáíîñòè ãîðþ÷åãî ðàñòå-

êàòüñÿ ïî ðàñòâîðó ïåííûõ ïëåíîê ïðèâîäèò ê ïîâû-

øåíèþ îãíåòóøàùåé ýôôåêòèâíîñòè ïåíû. Îäíàêî

äîáàâëåíèå õëîðèäà àììîíèÿ âåäåò ê óìåíüøåíèþ

òåìïåðàòóðû çàñòûâàíèÿ ðàñòâîðà ïåíîîáðàçîâàòå-

ëÿ è óâåëè÷åíèþ âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà,

÷òî âûðàæàåòñÿ â ïîâûøåíèè ìèíèìàëüíîãî óäåëü-

íîãî ðàñõîäà ðàñòâîðà ïåíîîáðàçîâàòåëÿ è îïòèìàëü-

íîé èíòåíñèâíîñòè ïîäà÷è ïåíû.
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ABSTRACT

Practice of application has shown that foaming agents should have predetermined properties. Intro-

duction of special additives to composition of foaming agents allows increasing resistance of fire

extinguishing foams to various negative impacts, preventing their destruction. Extinguishing fires of

oil and oil products in winter time is difficult due to the low frost resistance of aqueous work solutions,

which are directly used to generate the foam.

Increasing of frost resistance of aqueous solutions can be reached at the expense of additives of

ethylene glycol or inorganic salts. The high content of organic components makes aqueous solutions

combustible therefore preference is given to inorganic salts. The most affordable salts are ammonium

chloride and aluminium sulphates. If operating conditions require expeditious application of foam

generated from work solutions have to be stored in any containers (for example, in fire extinguishers)

then aqueous solutions should contain up to 25 % mass of inorganic salt. Dependence of spreading

coefficient of aqueous salt solution flowing over the surface of heptane on concentration of foaming

agent with ammonium chloride has determined in this article. According to obtained results of

measurements, the value of spreading coefficient of fuel flowing over solution increases and the inter-

facial tension sharply decreases from 2.0 to 0.1 mN/m. The results of experiments have shown that

spreading coefficient of foaming agent has the positive values for solutions with concentration of

1.0 % and higher. At such values spreading of aqueous solution over the surface of heptane become

spontaneous. The results of systematic experimental studies of flame suppression process in the course

of oil extinguishing, by feeding the foam into the bottom of tank, are given. Dependence of extin-

guishing time of the heptane on flow rate of the foam generated from aqueous salt solution is defined.

It has been ascertained that addition of ammonium chloride decreases solidifying temperature of

foaming agent solution and increases extinguishing time that leads to increased value of the minimum

specific consumption of work solution and the optimum flow rate of foam.

Keywords: extinguishing efficiency; spreading coefficient; extinguishing time; flow rate; aqueous

salt solution of foaming agent.
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