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Â ðåçóëüòàòå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ïðîöåññà òóøåíèÿ ïëàìåíè ãîðþ÷èõ æèäêîñòåé
îïðåäåëåíà êà÷åñòâåííî îñîáàÿ çàâèñèìîñòü ìåæäó ïîâåðõíîñòíûì è ìåæôàçíûì íàòÿæåíèåì
è îïòèìàëüíîé èíòåíñèâíîñòüþ ïîäà÷è ïåíû èç âîäíîãî ðàñòâîðà ôòîðèðîâàííîãî ïåíîîáðà-
çîâàòåëÿ ñ äîáàâêàìè õëîðèäà àììîíèÿ. Âûÿâëåíû çàâèñèìîñòè óäåëüíîãî ðàñõîäà ïåíîîáðà-
çîâàòåëÿ è èíòåíñèâíîñòè ïîäà÷è ïåíû îò êîýôôèöèåíòà ðàñòåêàíèÿ âîäíî-ñîëåâîãî ðàñòâîðà ïî
ïîâåðõíîñòè ãåïòàíà è ãåïòàíà ïî âîäíî-ñîëåâîìó ðàñòâîðó ïåíîîáðàçîâàòåëÿ ñ ñîäåðæàíèåì
õëîðèäà àììîíèÿ. Îïðåäåëåíî âëèÿíèå êîýôôèöèåíòà ðàñòåêàíèÿ âîäíî-ñîëåâîãî ðàñòâîðà íà
âðåìÿ òóøåíèÿ ãåïòàíà. Ïðåäñòàâëåíà çàâèñèìîñòü âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà îò èíòåí-
ñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç âîäíî-ñîëåâîãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ. Îïðåäåëåíà
çàâèñèìîñòü îïòèìàëüíîé èíòåíñèâíîñòè è ìèíèìàëüíîãî óäåëüíîãî ðàñõîäà ïåíîîáðàçîâàòå-
ëÿ îò âåëè÷èíû êîýôôèöèåíòà ðàñòåêàíèÿ âîäíî-ñîëåâîãî ðàñòâîðà ïî ïîâåðõíîñòè ãåïòàíà.
Óñòàíîâëåíî âëèÿíèå èçìåíåíèÿ êîíöåíòðàöèè ýëåêòðîëèòà – õëîðèäà àììîíèÿ íà ïîâåðõíî-
ñòíîå è ìåæôàçíîå íàòÿæåíèå è îãíåòóøàùóþ ýôôåêòèâíîñòü ïåíû. Âûÿâëåíî, ÷òî ñíèæåíèå
ñïîñîáíîñòè ãîðþ÷åãî ðàñòåêàòüñÿ ïî ðàñòâîðó ïåííûõ ïëåíîê ïðèâîäèò ê ïîâûøåíèþ îãíåòó-
øàùåé ýôôåêòèâíîñòè, ÷òî âûðàæàåòñÿ â ñíèæåíèè ìèíèìàëüíîãî óäåëüíîãî ðàñõîäà ðàñòâîðà
ïåíîîáðàçîâàòåëÿ è îïòèìàëüíîé èíòåíñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç ýòîãî ðàñòâîðà.
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öèåíò ðàñòåêàíèÿ; îïòèìàëüíàÿ èíòåíñèâíîñòü ïîäà÷è; ìèíèìàëüíûé óäåëüíûé ðàñõîä.
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Ââåäåíèå

Âîäíûå ðàñòâîðû ïåíîîáðàçîâàòåëÿ êðèñòàëëèçó-

þòñÿ ïðè íèçêîé òåìïåðàòóðå. Äëÿ ýôôåêòèâíîãî ïî-

íèæåíèÿ òåìïåðàòóðû çàìåðçàíèÿ âîäíûõ ðàñòâî-

ðîâ ïåíîîáðàçîâàòåëÿ ïðèìåíÿþò ïðîòèâîìîðîçíûå

äîáàâêè. Îäíîé èç òàêèõ ïðèñàäîê ÿâëÿåòñÿ õëîðèä

àììîíèÿ, ïðåäñòàâëÿþùèé ñîáîé áåñöâåòíîå êðèñ-

òàëëè÷åñêîå âåùåñòâî, ðàñòâîðèìîå â âîäå è îáëà-

äàþùåå íåáîëüøîé ãèãðîñêîïè÷íîñòüþ [1].

Õëîðèä àììîíèÿ îáëàäàåò ñïîñîáíîñòüþ ïîíè-

æàòü òî÷êó çàìåðçàíèÿ âîäíîãî ðàñòâîðà ïåíîîá-

ðàçîâàòåëÿ. Ïðè ýòîì òåìïåðàòóðà çàìåðçàíèÿ ðàñ-

òâîðà çàâèñèò îò êîíöåíòðàöèè õëîðèäà àììîíèÿ.

Óâåëè÷åíèå åãî êîíöåíòðàöèè â âîäíûõ ðàñòâîðàõ

ïðèâîäèò ê ïîíèæåíèþ òåìïåðàòóðû çàìåðçàíèÿ,

÷òî â ñâîþ î÷åðåäü ïðîèñõîäèò â ðåçóëüòàòå óâåëè-

÷åíèÿ ïîäâèæíîñòè àòîìîâ âîäîðîäà â ìîëåêóëàõ

âîäû. Áëàãîäàðÿ ýòîìó ðàñòâîð òðóäíåå ïåðåâåñòè â

òâåðäîå ñîñòîÿíèå.

Èíôîðìàöèÿ î ïðèìåíåíèè õëîðèäà àììîíèÿ

â êà÷åñòâå ïðîòèâîìîðîçíîé äîáàâêè äëÿ âîäíûõ

ðàñòâîðîâ ïåíîîáðàçîâàòåëåé, à òàêæå åå âëèÿíèå íà

òóøåíèå ãîðþ÷èõ è ëåãêîâîñïëàìåíÿþùèõñÿ æèä-

êîñòåé â ëèòåðàòóðå îòñóòñòâóåò. Â ñâÿçè ñ ýòèì íå-

îáõîäèìî ïðîâåñòè ðÿä ýêñïåðèìåíòîâ äëÿ èññëåäî-

âàíèÿ âëèÿíèÿ äîáàâîê õëîðèäà àììîíèÿ íà ïîâåðõ-

íîñòíîå è ìåæôàçíîå íàòÿæåíèå âîäíîãî ðàñòâîðà,

à òàêæå äëÿ ïîëó÷åíèÿ îïòèìàëüíîé èíòåíñèâíî-

ñòè ïîäà÷è ïåíû èç âîäíîãî ðàñòâîðà ôòîðèðîâàí-

íîãî ïåíîîáðàçîâàòåëÿ ñ äîáàâêàìè õëîðèäà àììî-

íèÿ äëÿ òóøåíèÿ ïëàìåíè.

Õëîðèä àììîíèÿ ÿâëÿåòñÿ ñèëüíûì ýëåêòðîëè-

òîì, ò. å. ýëåêòðîëèòîì, ñòåïåíü äèññîöèàöèè êîòî-

ðîãî â ðàñòâîðå ðàâíà åäèíèöå (ò. å. äèññîöèèðóåò

ïîëíîñòüþ) íåçàâèñèìî îò êîíöåíòðàöèè ðàñòâîðà.

Ïðè ïðîâåäåíèè ýêñïåðèìåíòàëüíûõ èññëåäîâà-

íèé ïðîöåññà òóøåíèÿ ãîðþ÷èõ æèäêîñòåé äëÿ îï-

ðåäåëåíèÿ çàâèñèìîñòè âðåìåíè òóøåíèÿ îò îïòè-

ìàëüíîé èíòåíñèâíîñòè ïîäà÷è ðàñòâîðà ïåíû

îãðîìíîå âíèìàíèå ñòîèò óäåëèòü âëèÿíèþ íà âðå-

ìÿ òóøåíèÿ ìåæôàçíîãî íàòÿæåíèÿ è êîýôôèöèåí-

òà ðàñòåêàíèÿ [2–6].
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Èçâåñòíî, ÷òî ýëåêòðîëèòû ñíèæàþò ìåæôàçíîå

íàòÿæåíèå âîäíûõ ðàñòâîðîâ ïîâåðõíîñòíî-àêòèâ-

íûõ âåùåñòâ, íî ïðè ýòîì ðåçêî óâåëè÷èâàþò ïî-

âåðõíîñòíîå íàòÿæåíèå âîäíîãî ðàñòâîðà íà ãðà-

íèöå ñ âîçäóõîì [7–10]. Äëÿ äàííîãî èññëåäîâàíèÿ

ïåíîîáðàçîâàòåëü äîëæåí ñîäåðæàòü ôòîðèðîâàí-

íûå ñòàáèëèçàòîðû, êîòîðûå îáåñïå÷èâàþò ïîâåðõ-

íîñòíîå íàòÿæåíèå ìåíåå 20 ìÍ�ì. Â êà÷åñòâå òà-

êîé îñíîâû èñïîëüçîâàëè ñìåñü ïåðâè÷íûõ àëêèë-

ñóëüôàòîâ ñ äëèíîé óãëåðîäíîé öåïè 8–12 àòîìîâ

[11–15]. Ñîñòàâ ñîäåðæàë 0,05 % ìàññ. ïåðôòîðèðî-

âàííîãî ñóëüôîáåòàèíà ñ ðàäèêàëîì, ñîäåðæàùèì

6–8 ïåðôòîðèðîâàííûõ àòîìîâ óãëåðîäà. Êîíêðåò-

íóþ ôîðìóëó âåùåñòâà ïðîèçâîäèòåëè ïåíîîáðàçî-

âàòåëÿ äåðæàò â ñåêðåòå, íî îáùèé âèä ìîëåêóëû

îïèñàí â ðàáîòàõ [16–18]. Ïðîèçâîäñòâî ýòîãî êîì-

ïîíåíòà îãðàíè÷åíî â ñâÿçè ñ åãî îòðèöàòåëüíûì

âëèÿíèåì íà îêðóæàþùóþ ñðåäó [19, 20].

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ îïðåäåëåíèå

âëèÿíèÿ ìåæôàçíîãî íàòÿæåíèÿ íà îïòèìàëüíóþ

èíòåíñèâíîñòü ïîäà÷è è ìèíèìàëüíûé óäåëüíûé

ðàñõîä âîäíîãî ðàñòâîðà ôòîðèðîâàííîãî ïåíîîáðà-

çîâàòåëÿ, ñîäåðæàùåãî äîáàâêè õëîðèäà àììîíèÿ.

Äëÿ ýòîãî íåîáõîäèìî âûÿâèòü çàâèñèìîñòè ïîâåðõ-

íîñòíîãî è ìåæôàçíîãî íàòÿæåíèÿ íà ãðàíèöå ñ ãåï-

òàíîì îò êîíöåíòðàöèè ïåíîîáðàçîâàòåëÿ â âîäíî-

ñîëåâîì ðàñòâîðå ñ ñîäåðæàíèåì õëîðèäà àììîíèÿ

è âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà îò èíòåíñèâ-

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

ðàñòâîðà ïåíîîáðàçîâàòåëÿ ñ ðàçëè÷íîé êîíöåíòðà-

öèåé õëîðèäà àììîíèÿ.

Ìåòîäû èññëåäîâàíèÿ

Â êà÷åñòâå ïåíîîáðàçîâàòåëÿ èñïîëüçîâàëè ïëåí-

êîîáðàçóþùèé ïåíîîáðàçîâàòåëü “Øòîðì-Ì”, â êà-

÷åñòâå ýëåêòðîëèòà — õëîðèñòûé àììîíèé. Ïåðåä

îãíåâûìè èñïûòàíèÿìè áûëà óñòàíîâëåíà çàâèñè-

ìîñòü ïîâåðõíîñòíîãî è ìåæôàçíîãî íàòÿæåíèÿ îò

êîíöåíòðàöèè ïåíîîáðàçîâàòåëåé â âîäíîì ðàñòâî-

ðå. Èçìåðåíèå ïîâåðõíîñòíîãî íàòÿæåíèÿ ðàáî÷åãî

ðàñòâîðà ïåíîîáðàçîâàòåëÿ è ìåæôàçíîãî íàòÿæå-

íèÿ íà ãðàíèöå ðàáî÷åãî ðàñòâîðà ñ í-ãåïòàíîì ïðî-

âîäèëîñü ñ èñïîëüçîâàíèåì ìåòîäà Äå-Íóè.

Âðåìÿ òóøåíèÿ ïðè ïîäà÷å ïåíû â ñëîé ãîðþ÷åé

æèäêîñòè îïðåäåëÿëè ñëåäóþùèì îáðàçîì. Ïðèãî-

òàâëèâàëè ðàáî÷èé ðàñòâîð ïåíîîáðàçîâàòåëÿ. Çàòåì

â ãîðåëêó çàëèâàëè ãîðþ÷åå è çàæèãàëè åãî. Âðåìÿ

ñâîáîäíîãî ãîðåíèÿ ãîðþ÷åé æèäêîñòè ñîñòàâëÿëî

(6035) ñ. Ïîëó÷åííûé ðàñòâîð ïåíîîáðàçîâàòåëÿ çà-

ëèâàëè â ìèêñåð, ãäå â òå÷åíèå 30 ñ ïðîèñõîäèëî îá-

ðàçîâàíèå ïåíû. Ïîñëå ýòîãî ïåíó ïåðåëèâàëè â ðàçú-

åìíûé ãåðìåòè÷íûé êîíòåéíåð è âçâåøèâàëè íà

âåñàõ. Ïîä äåéñòâèåì ñæàòîãî âîçäóõà ïåíà ïîñòó-

ïàëà ÷åðåç òðóáîïðîâîä â íèæíþþ ÷àñòü ãîðåëêè,

íåïîñðåäñòâåííî â ãîðþ÷óþ æèäêîñòü. Íà÷àëîì îò-

ñ÷åòà âðåìåíè òóøåíèÿ ñëóæèë ìîìåíò, êîãäà ïåðâàÿ

ïîðöèÿ 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 ïðèíèìàëè ñðåäíåàðèôìåòè÷å-

ñêîå òðåõ çíà÷åíèé âðåìåíè òóøåíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Çàâèñèìîñòü ïîâåðõíîñòíîãî è ìåæôàçíîãî íà-

òÿæåíèÿ íà ãðàíèöå ñ ãåïòàíîì îò êîíöåíòðàöèè

ïåíîîáðàçîâàòåëÿ â âîäíî-ñîëåâîì ðàñòâîðå, ñîäåð-

æàùåì õëîðèä àììîíèÿ, ïðåäñòàâëåíà íà ðèñ. 1.

Ðåçóëüòàòû èçìåðåíèé ïîêàçàëè, ÷òî âåëè÷èíà ïî-

âåðõíîñòíîãî è ìåæôàçíîãî íàòÿæåíèÿ ðåçêî ñíèæà-

åòñÿ ñ ïîâûøåíèåì êîíöåíòðàöèè õëîðèäà àììîíèÿ

â ðàñòâîðå ïåíîîáðàçîâàòåëÿ — ñ 40,0 äî 15,0 ìÍ�ì

è ñ 12,0 äî 0,1 ìÍ�ì ñîîòâåòñòâåííî.

Ðåçóëüòàòû ýêñïåðèìåíòîâ ïîêàçàëè òàêæå, ÷òî

ðàñòâîðû ïåíîîáðàçîâàòåëÿ ñ êîíöåíòðàöèåé 2,0 %

ìàññ. è âûøå ïðèîáðåòàþò ïîëîæèòåëüíûé êîýô-

ôèöèåíò ðàñòåêàíèÿ. Äëÿ äàëüíåéøèõ èññëåäîâàíèé

âîçüìåì 2 %-íûé ðàñòâîð ïåíîîáðàçîâàòåëÿ ñ äî-

áàâêàìè õëîðèäà àììîíèÿ.

Ðåçóëüòàòû òóøåíèÿ ïëàìåíè ãåïòàíà ïîäà÷åé â

îñíîâàíèå ðåçåðâóàðà ïåíû, ïîëó÷åííîé èç âîäíî-

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

íàòÿæåíèÿ íà ãðàíèöå ñ ãåïòàíîì îò êîíöåíòðàöèè ïåíî-

îáðàçîâàòåëÿ â âîäíî-ñîëåâîì ðàñòâîðå ïðè ñîäåðæàíèè

õëîðèäà àììîíèÿ, % ìàññ.: 1, 1* — 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*) ten-

sions on a border with heptane on concentration of foaming agent

in aqueous salt solution containing ammonium chloride, % by mass:

1, 1* — 0; 2, 2* — 2.0; 3, 3* — 5.0; 4, 4* — 10.0; 5, 5* — 20.0
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ñîëåâîãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ ñ òàêèìè æå

êîíöåíòðàöèÿìè õëîðèäà àììîíèÿ, ïðåäñòàâëåíû

íà ðèñ. 2.

Ýêñïåðèìåíòàìè óñòàíîâëåíî, ÷òî ïî ìåðå óâåëè-

÷åíèÿ êîíöåíòðàöèè ýëåêòðîëèòà — õëîðèäà àììî-

íèÿ ïîâåðõíîñòíîå è ìåæôàçíîå íàòÿæåíèå ñíèæàåò-

ñÿ, îãíåòóøàùàÿ ýôôåêòèâíîñòü ïåíû òàêæå óìåíü-

øàåòñÿ, ÷òî âûðàæàåòñÿ â ïîâûøåíèè óäåëüíîãî ðàñ-

õîäà ïåíîîáðàçóþùåãî ðàñòâîðà ñ 1,9 äî 5,0 êã�ì2 è

îïòèìàëüíîé èíòåíñèâíîñòè ïîäà÷è ïîëó÷åííîé èç

íåãî ïåíû ñ 0,045 äî 7,0 êã�(ì2·ñ) (ðèñ. 3 è 4).

Êàê âèäíî èç ðèñ. 4, êðèâûå èìåþò ÿâíî âûðà-

æåííûé ìèíèìóì, êîòîðûé ñìåùàåòñÿ ñ èçìåíåíè-

åì ìåæôàçíîãî íàòÿæåíèÿ. Ïî ìåðå ñíèæåíèÿ åãî

âåëè÷èíû âîçðàñòàåò ìèíèìàëüíûé ðàñõîä ïåíî-

îáðàçîâàòåëÿ è ïîâûøàåòñÿ îïòèìàëüíàÿ èíòåíñèâ-

íîñòü ïîäà÷è ïåíû. Ñèíõðîííî óìåíüøàåòñÿ è âðåìÿ

òóøåíèÿ.

Íà ðèñ. 5 ïðåäñòàâëåíà çàâèñèìîñòü óäåëüíîãî

ðàñõîäà ðàñòâîðà ïåíîîáðàçîâàòåëÿ è îïòèìàëüíîé

èíòåíñèâíîñòè ïîäà÷è ïåíû îò êîýôôèöèåíòà ðàñ-

òåêàíèÿ ãîðþ÷åãî ïî âîäíîìó ðàñòâîðó. Âåëè÷èíà

êîýôôèöèåíòà ðàñòåêàíèÿ ãîðþ÷åãî ïî ðàñòâîðó âîç-

ðàñòàåò. Ìåæôàçíîå íàòÿæåíèå ñíèæàåòñÿ ðåçêî —

ñ 2,0 äî 0,1 ìÍ�ì.

Ðèñ. 2. Çàâèñèìîñòü âðåìåíè òóøåíèÿ ïëàìåíè ãåïòàíà îò

èíòåíñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç 2 %-íîãî âîäíî-

ñîëåâîãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ ñ êîíöåíòðàöèåé õëî-

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

5 — 20,0

Fig. 2. The dependence of time of extinguishing flame of heptane

from the flow rate of foam obtained from 2 % aqueous-salt solu-

tion of foaming agent with a concentration of ammonium chlo-

ride, % by mass: 1 — 0; 2 — 2.0; 3 — 5.0; 4 — 10.0; 5 — 20.0

Ðèñ. 3. Çàâèñèìîñòü óäåëüíîãî ðàñõîäà ïåíîîáðàçîâàòåëÿ îò

èíòåíñèâíîñòè ïîäà÷è ïåíû, ïîëó÷åííîé èç åãî âîäíî-ñîëå-

âîãî ðàñòâîðà ñ êîíöåíòðàöèåé õëîðèäà àììîíèÿ, % ìàññ.:

1 — 0; 2 — 2,0; 3 — 5,0; 4 — 10,0; 5 — 20,0

Fig. 3. Dependence of specific consumption from flow rate of

foam supply obtained from the aqueous-salt solution of foaming

agent with the concentration of ammonium chloride, % by mass:

1 — 0; 2 — 2.0; 3 — 5.0; 4 — 10.0; 5 — 20.0

Ðèñ. 4. Âëèÿíèå ìåæôàçíîãî íàòÿæåíèÿ íà ìèíèìàëüíûé óäåëü-

íûé ðàñõîä (1) âîäíîãî ðàñòâîðà ïåíîîáðàçîâàòåëÿ, ñîäåð-

æàùåãî äîáàâêè õëîðèäà àììîíèÿ, è îïòèìàëüíóþ èíòåí-

ñèâíîñòü ïîäà÷è (2) ïîëó÷åííîé èç íåãî ïåíû

Fig. 4. The effect of interfacial tension on the minimum specific

consumption (1) of an aqueous solution of a foaming agent con-

taining ammonium chloride additives and the optimum intensity

of the supply (2) of the foam obtained from it

Ðèñ. 5. Çàâèñèìîñòü îïòèìàëüíîé èíòåíñèâíîñòè ïîäà÷è

ïåíû (1) è ìèíèìàëüíîãî óäåëüíîãî ðàñòâîðà ïåíîîáðàçîâà-

òåëÿ (2) îò âåëè÷èíû êîýôôèöèåíòà ðàñòåêàíèÿ

Fig. 5. Dependence of the optimum flow rate (1) and the minimum

specific consumption of the foam-generator (2) from the spreading

coefficient
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Êàê è îæèäàëîñü, ñíèæåíèå ñïîñîáíîñòè ãîðþ-

÷åãî ðàñòåêàòüñÿ ïî ðàñòâîðó ïåííûõ ïëåíîê ïðè-

âîäèò ê ïîâûøåíèþ îãíåòóøàùåé ýôôåêòèâíîñòè,

÷òî âûðàæàåòñÿ â ñíèæåíèè ìèíèìàëüíîãî óäåëü-

íîãî ðàñõîäà ðàñòâîðà ïåíîîáðàçîâàòåëÿ è îïòè-

ìàëüíîé èíòåíñèâíîñòè ïîäà÷è ïîëó÷åííîé èç íåãî

ïåíû.

Âûâîäû

Ðåçóëüòàòû ýêñïåðèìåíòîâ ïîêàçûâàþò, ÷òî âðåìÿ

ïåðåä ïîâòîðíûì âîñïëàìåíåíèåì ãåïòàíà èç-ïîä

ñëîÿ ïåíû òåñíî ñâÿçàíî ñ ñîîòíîøåíèåì êîýôôè-

öèåíòîâ ðàñòåêàíèÿ ðàñòâîðà ïî ãåïòàíó è ãåïòàíà

ïî ðàñòâîðó. Ïðè ïðèìåíåíèè ïðîòèâîìîðîçíîé äî-

áàâêè õëîðèäà àììîíèÿ äëÿ óìåíüøåíèÿ òåìïåðà-

òóðû êðèñòàëëèçàöèè ïåíîîáðàçîâàòåëÿ ñíèæàåòñÿ

óñòîé÷èâîñòü ïåíû, ÷òî ïðèâîäèò ê ñíèæåíèþ åå

îãíåòóøàùåé ýôôåêòèâíîñòè è óâåëè÷åíèþ âðåìå-

íè òóøåíèÿ ãåïòàíà. Íà îñíîâå ïðîâåäåííûõ èññëå-

äîâàíèé áûëî óñòàíîâëåíî, ÷òî ïðè óâåëè÷åíèè

êîíöåíòðàöèè ýëåêòðîëèòà — õëîðèäà àììîíèÿ ïî-

âûøàåòñÿ îïòèìàëüíàÿ èíòåíñèâíîñòü ïîäà÷è ïåíû

èç ïåíîîáðàçóþùåãî ðàñòâîðà, ïðè ýòîì íàáëþäà-

åòñÿ óâåëè÷åíèå åãî óäåëüíîãî ðàñõîäà.
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English

INFLUENCE OF INTERFACIAL TENSION ON FLOW RATE AND
SPECIFIC CONSUMPTION OF FLUORINATED FOAMING AGENT,
CONTAINING ADDED AMMONIUM CHLORIDE

MELNIKOV A. I. Postgraduate Student of Department of Integrated Safety
in Civil Engineering, National Research Moscow State University of Civil
Engineering (Yaroslavskoe Shosse, 26, Moscow, 129337, Russian Federation;

e-mail: ICA_kbs@mgsu.ru)

ABSTRACT

In the work, the influence of surface and interfacial tension on the optimum flow rate of an aqueous

solution of a fluorinated — foaming agent with the addition of ammonium chloride was determined.

Also, the dependence of the time of extinguishing the flame of heptane from the flow rate of foam,

obtained from aqueous-salt solution of foaming agent was discovered. Therefore, the dependence of

the optimal flow rate and minimum specific foaming agent solution from the value of the coefficient

of the spreading of water-salt solution on the surface of heptane’s was defined. It was established that

with increasing concentration of the electrolyte (ammonium chloride), surface and interfacial tension

is reducing, the fire extinguishing efficiency of the foam is also declining, resulting in increasing of

the optimal flow rate of foaming solution and also in increasing of the specific consumption. It is

shown that as the interfacial tension decreases, the minimum consumption of the foaming agent and

the optimum flow rate of the foam supply increases, and the quench time decreases synchronously.

It is determined that with changing of the size of interfacial tension, the curves have a pronounced

minimum, which is shifted. It is revealed that the decrease in the ability of the fuel to spread over

a solution of foam films leads to an increase in the fire-extinguishing efficiency, which is manifested

in a reduction in the minimum specific consumption and the optimum flow rate of supply of the foaming

solution.

Keywords: fire extinguishing efficiency; fluorinated foaming agent; spreading coefficient; optimum

flow rate; minimum specific consumption.
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