
75

ÑÐÅÄÑÒÂÀ È ÑÏÎÑÎÁÛ ÒÓØÅÍÈß ÏÎÆÀÐÎÂ

À. Â. ÊÀËÀ×, ä-ð õèì. íàóê, ïðîôåññîð, çàìåñòèòåëü íà÷àëüíèêà
ïî íàó÷íîé ðàáîòå, Âîðîíåæñêèé èíñòèòóò ÃÏÑ Ì×Ñ Ðîññèè (Ðîññèÿ,

394052, ã. Âîðîíåæ, óë. Êðàñíîçíàìåííàÿ, 231; e-mail: a_kalach@mail.ru)

À. Í. ÃÓÑÀÊÎÂ, ñòàðøèé ïðåïîäàâàòåëü êàôåäðû ïîæàðíîé
è àâàðèéíî-ñïàñàòåëüíîé òåõíèêè, Âîðîíåæñêèé èíñòèòóò ÃÏÑ
Ì×Ñ Ðîññèè (Ðîññèÿ, 394052, ã. Âîðîíåæ, óë. Êðàñíîçíàìåííàÿ, 231;

e-mail: gusakov_an@vigps.ru)

Ñ. Â. ØÀÐÀÏÎÂ, ä-ð òåõí. íàóê, ïðîôåññîð, íà÷àëüíèê èíñòèòóòà,
Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ïåðñïåêòèâíûõ èññëåäîâàíèé
è èííîâàöèîííûõ òåõíîëîãèé â îáëàñòè áåçîïàñíîñòè æèçíå-
äåÿòåëüíîñòè, Ñàíêò-Ïåòåðáóðãñêèé óíèâåðñèòåò ÃÏÑ Ì×Ñ Ðîññèè
(Ðîññèÿ, 193079, ã. Ñàíêò-Ïåòåðáóðã, Îêòÿáðüñêàÿ íàá., 35)

ÓÄÊ 614.842.61

Ê ÂÎÏÐÎÑÓ Î ÑÎÂÅÐØÅÍÑÒÂÎÂÀÍÈÈ ÒÅÕÍÎËÎÃÈÈ
È ÒÅÕÍÈÊÈ ÏÅÍÍÎÃÎ ÏÎÆÀÐÎÒÓØÅÍÈß
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Àíàëèç è îáîáùåíèå ñòàòèñòè÷åñêèõ äàííûõ ïî ïî-

æàðàì íà îáúåêòàõ, ñâÿçàííûõ ñ õðàíåíèåì, òðàíñ-

ïîðòèðîâêîé è ïåðåðàáîòêîé íåôòè è íåôòåïðîäóê-

òîâ, ñ 2010 ïî 2014 ãã. ïîêàçûâàþò, ÷òî çà ýòîò ïåðèîä

çàôèêñèðîâàíî 362 ïîæàðà. Ðàñïðåäåëåíèå ïîæàðîâ

ïî îáúåêòàì ïðåäñòàâëåíî íà ðèñ. 1.

Óñòàíîâëåíî, ÷òî ïîæàðû â ðåçåðâóàðàõ âìåñ-

òèìîñòüþ 5000 ì3 è áîëåå òóøàòñÿ â îñíîâíîì ìî-

áèëüíîé ïîæàðíîé òåõíèêîé. Ýòî îáóñëîâëåíî òåì,

÷òî àâòîìàòè÷åñêèå óñòàíîâêè ïîæàðîòóøåíèÿ çà-

÷àñòóþ îêàçûâàëèñü ïîâðåæäåííûìè óæå íà íà÷àëü-

íîé ñòàäèè ïîæàðà, âîçíèêøåãî â ðåçóëüòàòå âçðûâà

ïàðîâîçäóøíîé ñìåñè, è ïîýòîìó íå ñïîñîáíû áûëè

âûïîëíÿòü âîçëîæåííûå íà íèõ ôóíêöèè. Ñòàöèî-

íàðíûå ñèñòåìû ïîæàðîòóøåíèÿ èñïîëüçîâàëèñü

ëèøü â 19 % ïðîèñøåñòâèé [1, 2]. Ïðè ýòîì â áîëü-

øèíñòâå ñëó÷àåâ ïðè âîçíèêíîâåíèè ïîæàðîâ íà

îáúåêòàõ íåôòÿíîé îòðàñëè, êðîìå àâòîöèñòåðí è

àâòîíàñîñîâ, íà òóøåíèå ïîæàðà ïðèâëåêàëèñü àâ-

òîìîáèëè ïåííîãî òóøåíèÿ.

Íà ñîâìåùåííîì ãðàôèêå êîëè÷åñòâà ïîæàðîâ

íà äàííûõ îáúåêòàõ è ÷àñòîòû èñïîëüçîâàíèÿ àâòî-

ìîáèëåé ïåííîãî òóøåíèÿ âèäíî, ÷òî äàííûå ïîêà-

çàòåëè ïðàêòè÷åñêè ñîâïàäàþò (ðèñ. 2).

Èçâåñòíî, ÷òî ïîæàðû íà îáúåêòàõ ïî õðàíåíèþ,

òðàíñïîðòèðîâêå è ïåðåðàáîòêå íåôòè è íåôòåïðî-

äóêòîâ òðåáóþò çíà÷èòåëüíûõ ðàñõîäîâ îãíåòóøà-

ùèõ âåùåñòâ, áîëüøîãî êîëè÷åñòâà ëè÷íîãî ñîñòà-
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Ðèñ. 1. Ðàñïðåäåëåíèå ïîæàðîâ ïî ìåñòàì âîçíèêíîâåíèÿ:

1 — íåôòåáàçû, íåôòåõðàíèëèùà; 2 — íàðóæíûå óñòàíîâ-

êè ïðåäïðèÿòèé íåôòåïåðåðàáàòûâàþùåé ïðîìûøëåííîñòè;

3 — îòêðûòûå ñêëàäû â òàðå; 4 — ñëèâîíàëèâíûå ýñòàêàäû;

5 — íåôòåïðîâîäû
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âà è òåõíèêè. Òàêèå ïîæàðû ñ òðóäîì ïîääàþòñÿ

òóøåíèþ, íîñÿò çàòÿæíîé õàðàêòåð è, êàê ïðàâèëî,

ïðèâîäÿò ê çíà÷èòåëüíîìó ýêîíîìè÷åñêîìó è ýêî-

ëîãè÷åñêîìó óùåðáó, ïîýòîìó ïðîáëåìû áåçîïàñíî-

ãî õðàíåíèÿ, ïåðåðàáîòêè è òðàíñïîðòèðîâêè ãîðþ-

÷èõ æèäêîñòåé íå òåðÿþò ñâîåé àêòóàëüíîñòè.

Âî âñåì ìèðå ïàðàëëåëüíî ñ ðàçâèòèåì íåôòå-

ãàçîâîé îòðàñëè âåäåòñÿ ðàçðàáîòêà íîâûõ, áîëåå ýô-

ôåêòèâíûõ, è ñîâåðøåíñòâîâàíèå ñóùåñòâóþùèõ

òåõíè÷åñêèõ ñðåäñòâ áîðüáû ñ ïîæàðàìè [2, 3].

Àíàëèç äàííûõ ïî èñïîëüçîâàíèþ îñíîâíûõ ïî-

æàðíûõ àâòîìîáèëåé öåëåâîãî ïðèìåíåíèÿ çà ïå-

ðèîä 2005–2014 ãã. ïîçâîëèë ñäåëàòü âûâîä, ÷òî àâ-

òîìîáèëè ïåííîãî òóøåíèÿ ÿâëÿþòñÿ íàèáîëåå âîñ-

òðåáîâàííûìè ïðè òóøåíèè ïîæàðîâ (ðèñ. 3) [4].

Íà êàôåäðå ïîæàðíîé è àâàðèéíî-ñïàñàòåëüíîé

òåõíèêè Âîðîíåæñêîãî èíñòèòóòà ÃÏÑ Ì×Ñ Ðîññèè â

íàñòîÿùåå âðåìÿ ïðîâîäèòñÿ íàó÷íî-èññëåäîâàòåëü-

ñêàÿ ðàáîòà ïî ðàçðàáîòêå êîíñòðóêöèè àâòîìîáèëÿ

ïåííîãî òóøåíèÿ ñ âîçìîæíîñòüþ ïîäà÷è ðàçëè÷-

íûõ âèäîâ îãíåòóøàùèõ ïåí, â òîì ÷èñëå íà îñíîâå

ñòðóêòóðèðîâàííûõ ÷àñòèö êðåìíåçåìà.

Íà ïðîòÿæåíèè ìíîãèõ äåñÿòèëåòèé îñíîâíûì

ñðåäñòâîì òóøåíèÿ ïîæàðîâ íà îáúåêòàõ ïî õðàíå-

íèþ íåôòè è íåôòåïðîäóêòîâ îñòàþòñÿ ïåíû ñðåä-

íåé è íèçêîé êðàòíîñòè, ïîäàâàåìûå íà ïîâåðõíîñòü

ãîðþ÷åé æèäêîñòè ÷åðåç áîðò ðåçåðâóàðà, íåïîñðåä-

ñòâåííî â ñëîé ãîðþ÷åãî (òàê íàçûâàåìûé ïîäñëîé-

íûé ìåòîä òóøåíèÿ) èëè êîìáèíèðîâàííûì ñïîñî-

áîì [5, 6].

Äëÿ ïîëó÷åíèÿ âîçäóøíî-ìåõàíè÷åñêîé ïåíû

ïðèìåíÿþòñÿ îòå÷åñòâåííûå è çàðóáåæíûå ïåíîîá-

ðàçîâàòåëè [3, 7].

Àíàëèç ñîñòîÿíèÿ ðûíêà ïåíîîáðàçîâàòåëåé â

Ðîññèéñêîé Ôåäåðàöèè íà îñíîâàíèè äàííûõ åäèíî-

ãî ðååñòðà ñåðòèôèêàòîâ ñîîòâåòñòâèÿ Ôåäåðàëüíîé

ñëóæáû ïî àêêðåäèòàöèè “Ðîñàêêðåäèòàöèÿ” ïîêà-

çàë, ÷òî ðûíîê íàñûùåí ñåðòèôèöèðîâàííûìè äëÿ

öåëåé ïîæàðîòóøåíèÿ ïåíîîáðàçîâàòåëÿìè 174 òè-

ïîâ, èç íèõ 119 (69 %) îòå÷åñòâåííîãî ïðîèçâîäñòâà

è 55 (31 %) — çàðóáåæíîãî. Ïðè ïðîâåäåíèè àíà-

ëèçà ó÷èòûâàëèñü òîëüêî ïåíîîáðàçîâàòåëè, âûïóñ-

êàåìûå ïîä òîðãîâûìè ìàðêàìè ïðîèçâîäèòåëåé

[3, 7, 8].

Â íàñòîÿùåå âðåìÿ íà òåððèòîðèè Ðîññèéñêîé

Ôåäåðàöèè íàõîäèòñÿ 25 ïðåäïðèÿòèé, âûïóñêà-

þùèõ ïåíîîáðàçîâàòåëè. Ëèäåðàìè ïî ïðîèçâîäñò-

âó ïåíîîáðàçîâàòåëåé ÿâëÿþòñÿ ÎÀÎ “Èâõèìïðîì”

(ã. Èâàíîâî), ÇÀÎ “Ýãèäà ÏÒÂ” (ã. Ìîñêâà), à òàêæå

ÎÎÎ “Çàâîä ÒåõíîÕèìÑèíòåç” (ã. Óôà).

Ïðîâåäåííûé àíàëèç ñåðòèôèöèðîâàííûõ ïåíî-

îáðàçîâàòåëåé ïîêàçàë, ÷òî íà ðîññèéñêîì ðûíêå

ïðåäñòàâëåíû:

1) ïåíîîáðàçîâàòåëè îáùåãî íàçíà÷åíèÿ — 63 òè-

ïà, èç íèõ:

– ðîññèéñêîãî ïðîèçâîäñòâà — 55 (87 %);

– çàðóáåæíîãî — 8 (13 %);

2) ñìà÷èâàòåëè òîëüêî ðîññèéñêèõ ïðîèçâîäè-

òåëåé;

3) ïåíîîáðàçîâàòåëè öåëåâîãî íàçíà÷åíèÿ —

108 òèïîâ, èç íèõ:

– ðîññèéñêîãî ïðîèçâîäñòâà — 61 (57 %);

– çàðóáåæíîãî — 47 (43 %).

Â öåëîì îòå÷åñòâåííûå ïðîèçâîäèòåëè áåç ñíè-

æåíèÿ îáåñïå÷åíèÿ áåçîïàñíîñòè îáúåêòîâ ìîãóò

ïîëíîñòüþ çàìåíèòü èìïîðòèðóåìûå ïåíîîáðàçî-

âàòåëè [7].

Â 2014 ã. ÎÎÎ “ÍÏÎ ÑÎÏÎÒ” ïðåäëîæèëî èñ-

ïîëüçîâàòü “òâåðäóþ ïåíó” [9]. Òàêàÿ ïåíà ïðåä-

ñòàâëÿåò ñîáîé äâóõêîìïîíåíòíûé ñîñòàâ, âêëþ÷à-

þùèé ðàñòâîð ïåíîîáðàçîâàòåëÿ è êîìïîçèöèþ íà

îñíîâå ñòðóêòóðèðîâàííûõ ÷àñòèö êðåìíåçåìà (îê-

ñèäà êðåìíèÿ). Ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà,

âõîäÿùèå â ñîñòàâ ëþáîãî ïåíîîáðàçîâàòåëÿ, ñïîñîá-

íû àäñîðáèðîâàòü íà ñâîåé ïîâåðõíîñòè ÷àñòèöû

îêñèäà êðåìíèÿ, êîòîðûå ââîäÿòñÿ èíæåêöèîííî, íå-

ïîñðåäñòâåííî ïåðåä ïîäà÷åé íà ãîðÿùóþ ïîâåðõ-

Ðèñ. 2. Ñîâìåùåííûé ãðàôèê êîëè÷åñòâà ïîæàðîâ (1) íà îáú-

åêòàõ íåôòÿíîé îòðàñëè è ÷àñòîòû èñïîëüçîâàíèÿ àâòîìîáè-

ëåé ïåííîãî òóøåíèÿ (2) çà 2010–2014 ãã.

Ðèñ. 3. Ñîîòíîøåíèå èñïîëüçîâàíèÿ àâòîìîáèëåé öåëåâîãî

ïðèìåíåíèÿ çà ïåðèîä 2005–2014 ãã.: ÀÏÒ — àâòîìîáèëè

ïåííîãî òóøåíèÿ; ÀÏ — àâòîìîáèëè ïîðîøêîâîãî òóøåíèÿ;

ÀÊÒ — àâòîìîáèëè êîìáèíèðîâàííîãî òóøåíèÿ; ÀÀ — ïî-

æàðíûé àýðîäðîìíûé àâòîìîáèëü; ÀÃÂÒ — àâòîìîáèëè ãà-

çîâîäÿíîãî òóøåíèÿ; ÏÍÑ — ïîæàðíàÿ àâòîíàñîñíàÿ ñòàíöèÿ



ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2017 ÒÎÌ 26 ¹ 1 77

ÑÐÅÄÑÒÂÀ È ÑÏÎÑÎÁÛ ÒÓØÅÍÈß ÏÎÆÀÐÎÂ

íîñòü, âûçûâàÿ çàòâåðäåâàíèå ïåíû â òå÷åíèå 5–30 ñ.

Óñòàíîâëåíî, ÷òî “òâåðäàÿ ïåíà” ñïîñîáíà çàêðåï-

ëÿòüñÿ íà ðàçëè÷íûõ ïîâåðõíîñòÿõ, ïðåâðàùàÿñü â

ïîðèñòóþ ãóáêó, êîòîðàÿ íàäåæíî èçîëèðóåò ïîâåðõ-

íîñòü îò îãíÿ è âûñîêèõ òåìïåðàòóð. Â îòëè÷èå îò

îáû÷íûõ ïåí, êîòîðûå ïîä äåéñòâèåì òåìïåðàòóðû

ôàêåëà ïëàìåíè è íàãðåòîé ïîâåðõíîñòè ðàçðóøà-

þòñÿ, âñïåíåííûé êðåìíåçåì ñïîñîáåí âûäåðæè-

âàòü òåìïåðàòóðó äî 1000 °Ñ. Ïðè èñïàðåíèè âîäû

êðèñòàëëèçàöèÿ àìîðôíûõ ÷àñòèö êðåìíåçåìà ëèøü

óñèëèâàåòñÿ, êðèñòàëëè÷åñêèé êàðêàñ óïëîòíÿåòñÿ,

è ïåíà ñòàíîâèòñÿ ëèøü ïðî÷íåå. Ïîëèìåðèçîâàí-

íàÿ ïåíà íå ÿâëÿåòñÿ òâåðäîé â îáû÷íîì ïîíèìàíèè

ýòîãî ñëîâà. Îíà íàïîìèíàåò ãåëü, êîòîðûé îáëàäàåò

ìîùíîé ñïîñîáíîñòüþ àäñîðáèðîâàòü âîäó, à âïèòàâ

åå, ðàçìÿã÷àåòñÿ è ëåãêî ïîäâåðãàåòñÿ ìåõàíè÷åñêî-

ìó ðàçðóøåíèþ [9].

Äëÿ ïîäà÷è îãíåòóøàùèõ ïåí â ïðîöåññå ëèêâè-

äàöèè ïîæàðîâ íåîáõîäèìà â ïåðâóþ î÷åðåäü ïåðå-

äâèæíàÿ ïîæàðíàÿ òåõíèêà. Ìîäåëüíûé ðÿä àâòîìî-

áèëåé ïåííîãî òóøåíèÿ â íàñòîÿùåå âðåìÿ ïðåäñòàâ-

ëåí àâòîìîáèëÿìè íà øàññè ãðóçîâûõ àâòîìîáèëåé

ñ êîëåñíîé ôîðìóëîé 6�6 èëè 6�4, îáîðóäîâàííûõ

åìêîñòüþ äëÿ ïåíîîáðàçîâàòåëÿ âìåñòèìîñòüþ îò 4

äî 10 ì3 è íàñîñíîé óñòàíîâêîé ïðîèçâîäèòåëüíî-

ñòüþ îò 40 äî 100 ë/ñ [10–13].

Ïðîâîäèìàÿ íà êàôåäðå ïîæàðíîé è àâàðèéíî-

ñïàñàòåëüíîé òåõíèêè íàó÷íî-èññëåäîâàòåëüñêàÿ ðà-

áîòà íàïðàâëåíà íà ðàçðàáîòêó ïîæàðíîãî àâòîìîáè-

ëÿ ïåííîãî òóøåíèÿ íà øàññè ïîëóïðèöåïà (ðèñ. 4).

Îñíîâíûìè òàêòèêî-òåõíè÷åñêèìè õàðàêòåðèñòèêà-

ìè äàííîãî àâòîìîáèëÿ ÿâëÿþòñÿ ïîäà÷à íàñîñíîé

óñòàíîâêè è çàïàñ âûâîçèìîãî îãíåòóøàùåãî âåùå-

ñòâà (ïåíîîáðàçîâàòåëÿ). Äëÿ îïðåäåëåíèÿ äàííûõ

ïàðàìåòðîâ áûëè ïðèíÿòû ñëåäóþùèå èñõîäíûå äàí-

íûå: äèàìåòð ðåçåðâóàðà 39,9 ì (ñîîòâåòñòâóþùèé

âåðòèêàëüíîìó ñòàëüíîìó ðåçåðâóàðó âìåñòèìîñòüþ

20 òûñ. ì3, â êîòîðîì õðàíèòñÿ áåíçèí ñ òåìïåðàòó-

ðîé âñïûøêè íèæå 28 °Ñ); èíòåíñèâíîñòü ïîäà÷è

îãíåòóøàùåãî âåùåñòâà 0,08 ë/(ì2·ñ); îãíåòóøàùåå

âåùåñòâî — 6 %-íûé ðàñòâîð ñèíòåòè÷åñêîãî óãëå-

âîäîðîäíîãî ïåíîîáðàçîâàòåëÿ îáùåãî íàçíà÷åíèÿ

ÏÎ-6ÑÏ; ïðèáîðû ïîäà÷è îãíåòóøàùåãî âåùåñòâà

— ãåíåðàòîðû ïåíû ñðåäíåé êðàòíîñòè ÃÏÑ-2000;

ðàñ÷åòíîå âðåìÿ òóøåíèÿ 15 ìèí ïëþñ âðåìÿ ïîäà-

÷è ïåíû ïîñëå ëèêâèäàöèè ãîðåíèÿ 5 ìèí; êîýôôè-

öèåíò çàïàñà 3 ïî ÃÎÑÒ 31385–2008 è [5, 14, 15].

Â ðåçóëüòàòå ïðîâåäåííûõ ðàñ÷åòîâ áûëè îïðå-

äåëåíû:

1) ðàñ÷åòíàÿ ïëîùàäü ïîæàðà Sï (ì2):

S
d

ï � �
#

�
� 2 2

4

314 39 9

4
1249 73

, ,
, , (1)

ãäå � — ìàòåìàòè÷åñêàÿ êîíñòàíòà;

d — äèàìåòð ðåçåðâóàðà, ì;

2) òðåáóåìûé ðàñõîä Q òð
ò (ë/ñ) îãíåòóøàùåãî âå-

ùåñòâà íà òóøåíèå:

Q S Iòð
ò

ï òð
ò� � # �1249 73 0 08 99 98, , , , (2)

ãäå I òð
ò — íîðìàòèâíàÿ èíòåíñèâíîñòü ïîäà÷è îãíå-

òóøàùåãî âåùåñòâà, ë/(ì2·ñ);

3) òðåáóåìîå êîëè÷åñòâî ïðèáîðîâ (â äàííîì ñëó-

÷àå ÃÏÑ-2000) N ïðèá
ò äëÿ ïîäà÷è îãíåòóøàùåãî âå-

ùåñòâà:

N
Q

Q
ïðèá
ò òð

ò

ïðèá

� � � $
99 98

20
4 9 5

,
, , (3)

ãäå Qïðèá — ðàñõîä 6 %-íîãî ðàñòâîðà ïåíîîáðàçî-

âàòåëÿ, ë/ñ;

4) òðåáóåìûé ðàñõîä ïåíîîáðàçîâàòåëÿ QôÏÎ
ò
. (ë/ñ)

íà òóøåíèå ïîæàðà:

Q N QôÏÎ
ò

ïðèá
ò

ïðèá. , ;� � # �5 12 6 (4)

5) íåîáõîäèìûé çàïàñ ïåíîîáðàçîâàòåëÿ Qîáù
ÏÎ

(ì3) äëÿ òóøåíèÿ ïîæàðà:

Q Q Kîáù
ÏÎ

ô.ÏÎ
ò

òóø ç� # �60�

= 5 · 1,2 · 60 · 20 · 3 = 21600 ë = 21,6 ì3, (5)

ãäå �òóø — íîðìàòèâíîå âðåìÿ ïîäà÷è îãíåòóøàùå-

ãî âåùåñòâà, ìèí;

Kç — êîýôôèöèåíò çàïàñà.

Â ñîîòâåòñòâèè ñ ïðîâåäåííûìè ðàñ÷åòàìè îñ-

íîâíûå ïîêàçàòåëè ðàçðàáàòûâàåìîãî àâòîìîáèëÿ

äîëæíû îòâå÷àòü ñëåäóþùèì òðåáîâàíèÿì:
� âûñîêàÿ ïðîõîäèìîñòü, ÷òî äîëæíî áûòü îáåñïå-

÷åíî ïîëíîïðèâîäíûì øàññè è àêòèâíûì ïîëó-

ïðèöåïîì;
� âûñîêàÿ ïðîèçâîäèòåëüíîñòü íàñîñíîé óñòàíîâ-

êè — áîëåå 100 ë/ñ;
� îáúåì îãíåòóøàùèõ âåùåñòâ áîëåå 20 ì3;

Ðèñ. 4. Ïðîåêò àâòîìîáèëÿ

ïåííîãî òóøåíèÿ íà øàññè

ïîëóïðèöåïà
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� íàäåæíàÿ ðàáîòà â óñëîâèÿõ íèçêèõ òåìïåðàòóð,

îáîãðåâ ñèñòåì è àãðåãàòîâ àâòîìîáèëÿ âûõëîï-

íûìè ãàçàìè;
� âîçìîæíîñòü ïîäà÷è ðàçëè÷íûõ âèäîâ ïåí ïðè

òóøåíèè ïîæàðîâ (íèçêîé è ñðåäíåé êðàòíîñòè,

êîìïðåññèîííîé, íà îñíîâå ñòðóêòóðèðîâàííûõ

÷àñòèö);

� îáåñïå÷åíèå áåçîïàñíîñòè ëè÷íîãî ñîñòàâà.

Âûïîëíåíèå íàó÷íî-èññëåäîâàòåëüñêîé ðàáîòû

ïî ðàçðàáîòêå ïîæàðíîãî àâòîìîáèëÿ ïåííîãî òóøå-

íèÿ íà øàññè ïîëóïðèöåïà ïîçâîëèò ïîâûñèòü óðî-

âåíü çàùèùåííîñòè îáúåêòîâ ïî õðàíåíèþ íåôòè è

íåôòåïðîäóêòîâ çà ñ÷åò ïîâûøåíèÿ ýôôåêòèâíîñòè

èñïîëüçîâàíèÿ ìîáèëüíîé ïîæàðíîé òåõíèêè.
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ABSTRACT

The article raises a topical issue — the improvement of mobile fire-fighting equipment to extinguish

fires on oil and oil products storage and processing facilities.

During the analysis of fire at these facilities over five years it’s founded that the annual number of

fires remains high. Despite the advances in science and technology, fire safety, oil and petroleum

products storage facilities are the most dangerous and difficult to extinguish. To extinguish fires at

these objects foam tenders are used, besides water tenders and pumpers, application of which is

the most important while putting out large tanks. With greater importance in ensuring the security of

storage facilities and processing of oil and oil products, foam extinguishing vehicles for many years

remain substantially unchanged in its basic performance characteristics.

In addition, the analysis of blowing agents in the Russian market led to the conclusion that

the blowing agent market is now fairly saturated, and Russian producers without compromising

the safety of objects can fully replace imported manufacturers.

Most of the fires on oil and petroleum products storage facilities is extinguished using a mobile

fire-fighting equipment and fire extinguishing agent is the main air-mechanical foam of low and

medium ratio and there is a need to consider to create an innovative car foam extinguishing.

The design of such a vehicle comprises feeding the fire to extinguish not only mechanical foam, and

the foam structured silica particles. At the same time, the car is characterized by high permeability,

increased supply of the pumping unit, the increased supply of extinguishing agent with the creation of

three-time stock frother.

The creation of such a vehicle would enhance the effectiveness of action fire departments to

extinguish fires by improving the functionality and performance characteristics of the foam extin-

guishing vehicle that will also improve the fire safety of the objects under consideration.

Keywords: fire-fighting foam; foaming agent; car foam extinguishing; fires in reservoirs; “rigid

foam”.
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