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ÓÍÈÂÅÐÑÀËÜÍÛÉ ÏÎÆÀÐÍÛÉ ÑÒÂÎË

Ðàññìîòðåíî èçîáðåòåíèå – óíèâåðñàëüíûé ïîæàðíûé ñòâîë äëÿ òóøåíèÿ ïîæàðîâ ïîäà÷åé
ïåíû â ðåçåðâóàðû ñ íåôòåïðîäóêòàìè. Îáîçíà÷åíà ãëàâíàÿ îñîáåííîñòü äàííîãî èçîáðåòå-
íèÿ – ðàçäåëåíèå ïîòîêîâ ïîæàðíîé ïåíû ïî êðàòíîñòè, äàþùåå âîçìîæíîñòü èñïîëüçîâàòü
ïðè òóøåíèè ïîæàðîâ ïåíó íèçêîé è ñðåäíåé êðàòíîñòè, ïîäàâàåìóþ ñ ìîáèëüíîé ïîæàðíîé
òåõíèêè, áåç çàìåíû ïîæàðíûõ ñòâîëîâ, çàêðåïëåííûõ íà íàêîíå÷íèêå ñòðåëû ïîäúåìíèêà
ïåíû. Âûÿâëåíî, ÷òî òåì ñàìûì ñîêðàùàåòñÿ âðåìÿ ðàçâèòèÿ ãîðåíèÿ è ïîâûøàåòñÿ îáùàÿ ýô-
ôåêòèâíîñòü ëèêâèäàöèè ïîæàðà. Îïèñàíî òåõíè÷åñêîå óñîâåðøåíñòâîâàíèå óíèâåðñàëüíîãî ïî-
æàðíîãî ñòâîëà, ñîñòîÿùåå â äèñòàíöèîííîì ïåðåêëþ÷åíèè ðåæèìîâ ðàáîòû ñòâîëà íà ïóëüòå
óïðàâëåíèÿ, óñòàíîâëåííîì â îòñåêå óïðàâëåíèÿ ïîæàðíûì íàñîñîì, à òàêæå óäëèíåíèå ïàòðóá-
êîâ, ÷òî ïîçâîëÿåò óâåëè÷èòü êîìïàêòíîñòü ñòðóè è óìåíüøèòü òóðáóëåíòíîñòü ïîòîêà ïåííîãî
ðàñòâîðà.
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Ââåäåíèå

Íåôòÿíàÿ ïðîìûøëåííîñòü èãðàåò áîëüøóþ ðîëü
â ìèðîâîé ýêîíîìèêå è ìåæäóíàðîäíîé òîðãîâëå.
Íà ñåãîäíÿøíèé äåíü Ðîññèÿ — îäèí èç êðóïíåé-
øèõ ýêñïîðòåðîâ íåôòè íà ìèðîâîì ðûíêå. Íåôòÿ-
íàÿ îòðàñëü, ÿâëÿÿñü âàæíåéøåé ñîñòàâëÿþùåé ñî-
öèàëüíî-ýêîíîìè÷åñêîãî íàïðàâëåíèÿ ðàçâèòèÿ
Ðîññèè, ñïîñîáñòâóåò òàêæå ðàçâèòèþ è äðóãèõ îò-
ðàñëåé.

Íàðÿäó ñ ýòèì îáúåêòû íåôòåãàçîâîãî êîìïëåê-
ñà îòíîñÿòñÿ ê íàèáîëåå ïîæàðîîïàñíûì îáúåêòàì.
Ñ îäíîé ñòîðîíû, âíåäðåíèå íîâûõ ñîâðåìåííûõ
êîíñòðóêöèé òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ, ïî-
âûøåíèå åãî íàäåæíîñòè, àâòîìàòèçàöèÿ òåõíîëî-
ãè÷åñêèõ ïðîöåññîâ, ïðèìåíåíèå èííîâàöèîííûõ
àâòîìàòèçèðîâàííûõ ñèñòåì îáíàðóæåíèÿ è òóøå-
íèÿ ïîæàðîâ ñîäåéñòâóþò ñíèæåíèþ óðîâíÿ ïîæàð-
íîé îïàñíîñòè â íåôòÿíîé ïðîìûøëåííîñòè [1].
Ñ äðóãîé ñòîðîíû, ðîñò êîëè÷åñòâà è ðàçìåðîâ ðå-
çåðâóàðíûõ ïàðêîâ, à òàêæå äðóãèõ ïðîèçâîäñòâåí-
íûõ ñîîðóæåíèé, ïîâûøåíèå ïðîèçâîäèòåëüíîñòè,
óâåëè÷åíèå êîëè÷åñòâà òåõíîëîãè÷åñêèõ ïðîöåññîâ
ïîâûøàþò âåðîÿòíîñòü âîçíèêíîâåíèÿ ïîæàðîâ è
ìàñøòàáû èõ ïîñëåäñòâèé [2–4].

Âûñîêàÿ ïîæàðîîïàñíîñòü ýòèõ îáúåêòîâ îáó-
ñëîâëåíà òåì, ÷òî â ðåçåðâóàðàõ, ïðåäíàçíà÷åííûõ
äëÿ õðàíåíèÿ ëåãêîâîñïëàìåíÿþùèõñÿ è ãîðþ÷èõ

æèäêîñòåé, ñîñðåäîòî÷åíî çíà÷èòåëüíîå êîëè÷åñò-
âî (èñ÷èñëÿåìîå ïîðîé ñîòíÿìè òûñÿ÷ òîíí) ïîæàðî-
îïàñíûõ æèäêîñòåé [5–7]. Ïîýòîìó ïîæàðû â ðå-
çåðâóàðíûõ ïàðêàõ áûâàþò ñàìûìè êðóïíûìè è òÿ-
æåëûìè è íàíîñÿò îãðîìíûé óùåðá äåéñòâóþùèì
ïðåäïðèÿòèÿì [8–10].

Âîçíèêíîâåíèå ïîæàðà â ðåçåðâóàðå çàâèñèò îò
ñëåäóþùèõ ôàêòîðîâ: íàëè÷èÿ èñòî÷íèêà çàæèãàíèÿ,
ñâîéñòâ ãîðþ÷åé æèäêîñòè, êîíñòðóêòèâíûõ îñîáåí-
íîñòåé ðåçåðâóàðà, íàëè÷èÿ âçðûâîîïàñíûõ êîíöåíò-
ðàöèé âíóòðè åãî è ñíàðóæè [11–13].

Ïîæàð â ðåçåðâóàðå â áîëüøèíñòâå ñëó÷àåâ íà-
÷èíàåòñÿ ñî âçðûâà ïàðîâîçäóøíîé ñìåñè. Ïðè ýòîì
äàæå â íà÷àëüíîé ñòàäèè ãîðåíèå íåôòè è íåôòå-
ïðîäóêòîâ â íåì ìîæåò ñîïðîâîæäàòüñÿ ìîùíûì
òåïëîâûì èçëó÷åíèåì â îêðóæàþùóþ ñðåäó, à âû-
ñîòà ñâåòÿùåéñÿ ÷àñòè ïëàìåíè ñîñòàâëÿòü 1–2 äèà-
ìåòðà ãîðÿùåãî ðåçåðâóàðà. Ôàêåëüíîå ãîðåíèå ìî-
æåò âîçíèêíóòü íà äûõàòåëüíîé àðìàòóðå, â ìåñòàõ
ñîåäèíåíèÿ ïåííûõ êàìåð ñî ñòåíêàìè ðåçåðâóàðà,
äðóãèõ îòâåðñòèÿõ èëè òðåùèíàõ â êðûøå èëè ñòåí-
êå ðåçåðâóàðà. Åñëè ïðè ôàêåëüíîì ãîðåíèè íàáëþ-
äàåòñÿ ÷åðíûé äûì è êðàñíîå ïëàìÿ, òî ýòî ñâèäå-
òåëüñòâóåò î âûñîêîé êîíöåíòðàöèè ïàðîâ ãîðþ÷åãî
â îáúåìå ðåçåðâóàðà. Â ýòîì ñëó÷àå îïàñíîñòü âçðû-
âà íåçíà÷èòåëüíà. Ñèíå-çåëåíîå ôàêåëüíîå ãîðåíèå
áåç äûìîîáðàçîâàíèÿ ñâèäåòåëüñòâóåò î òîì, ÷òî êîí-
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öåíòðàöèÿ ïàðîâ ïðîäóêòà â ðåçåðâóàðå áëèçêà ê îá-
ëàñòè âîñïëàìåíåíèÿ è ñóùåñòâóåò ðåàëüíàÿ îïàñ-
íîñòü âçðûâà. Ïðè ïîæàðå â ðåçåðâóàðå ñ ïëàâàþùåé
êðûøåé âîçìîæíî îáðàçîâàíèå ëîêàëüíûõ î÷àãîâ
ãîðåíèÿ â çîíå óïëîòíÿþùåãî çàòâîðà, â ìåñòàõ
ñêîïëåíèÿ ãîðþ÷åé æèäêîñòè íà ïëàâàþùåé êðûøå
[14–16].

Âîêðóã ðåçåðâóàðîâ ïî ïðàâèëàì îáóñòðàèâàþò
îáâàëîâàíèå. Ïðè÷èíàìè âîçíèêíîâåíèÿ ïîæàðà â
îáâàëîâàíèè ðåçåðâóàðîâ ìîæåò áûòü ïåðåëèâ õðà-
íÿùåãîñÿ ïðîäóêòà, íàðóøåíèå ãåðìåòè÷íîñòè ðå-
çåðâóàðà, çàäâèæåê, ôëàíöåâûõ ñîåäèíåíèé, íàëè-
÷èå ïðîïèòàííîé íåôòåïðîäóêòîì òåïëîèçîëÿöèè
íà òðóáîïðîâîäàõ è ðåçåðâóàðàõ [17–19].

Âñÿ òåõíèêà âî âðåìÿ ëèêâèäàöèè âîçãîðàíèé â
ðåçåðâóàðíûõ ïàðêàõ è ñíèæåíèÿ òåìïåðàòóðû õðà-
íÿùèõñÿ âåùåñòâ äîëæíà íàõîäèòüñÿ çà îáâàëîâà-
íèåì åìêîñòåé [20].

Îñíîâíûì ñðåäñòâîì òóøåíèÿ ïîæàðîâ íåôòè è
íåôòåïðîäóêòîâ â ðåçåðâóàðàõ ÿâëÿåòñÿ âîçäóøíî-
ìåõàíè÷åñêàÿ ïåíà ñðåäíåé è íèçêîé êðàòíîñòè, ïî-
äàâàåìàÿ íà ïîâåðõíîñòü ãîðþ÷åé æèäêîñòè.

Â íàñòîÿùåå âðåìÿ â ïðàêòèêå ðàáîòû ïîæàðíîé
îõðàíû ïðèìåíÿþòñÿ â îñíîâíîì òðè ïðèåìà ïî-
äà÷è îãíåòóøàùèõ ïåí â ðåçåðâóàðû:
� ÷åðåç ñëîé ãîðþ÷åãî ñ ïîìîùüþ ñïåöèàëüíîãî

îáîðóäîâàíèÿ ðåçåðâóàðà;
� ÷åðåç áîðò ðåçåðâóàðà â âèäå íàâåñíîé ñòðóè ñ

ïîìîùüþ ïåííûõ ñòâîëîâ, ïåíîñëèâîâ è ãèäðî-
ìîíèòîðîâ;

� ïîä ñëîé ãîðþ÷åãî â îñíîâàíèå ðåçåðâóàðà;
� êîìáèíèðîâàííûé ñïîñîá [21].

Ïîæàðû â ðåçåðâóàðàõ è ðåçåðâóàðíûõ ïàðêàõ
íîñÿò çàòÿæíîé õàðàêòåð è êðàéíå îïàñíû, ïîñêîëü-
êó îíè õàðàêòåðèçóþòñÿ âûáðîñàìè íåôòè è íåôòå-
ïðîäóêòîâ, à òàêæå âûñîêîé âåðîÿòíîñòüþ âîçíèê-
íîâåíèÿ âçðûâîâ. ×àñòî, êîãäà êàæåòñÿ, ÷òî ïîæàð
ëèêâèäèðîâàí, ïðîèñõîäèò âûáðîñ íåôòåïðîäóêòà
è ãîðåíèå âîçîáíîâëÿåòñÿ. Âî èçáåæàíèå âîçîáíîâ-
ëåíèÿ ãîðåíèÿ ïîæàðíûå ïîäðàçäåëåíèÿ ïðè òóøå-
íèè ïîæàðîâ â ðåçåðâóàðàõ ïîäàþò ïåíó íèçêîé êðàò-
íîñòè íåïîñðåäñòâåííî â ñëîé ãîðÿùåãî íåôòåïðî-
äóêòà äëÿ åãî îõëàæäåíèÿ, à ñâåðõó ïîêðûâàþò åãî
ñëîåì ñðåäíåêðàòíîé ïåíû äëÿ èçîëèðîâàíèÿ. Òàêàÿ
òàêòèêà òóøåíèÿ èñêëþ÷àåò âîçìîæíîñòü âûáðîñà
íåôòåïðîäóêòà. Îäíàêî äëÿ ýòîãî ïîæàðíûì ïîäðàç-
äåëåíèÿì íåîáõîäèìî ïðîèçâîäèòü çàìåíó ïîæàð-
íûõ ñòâîëîâ, çàêðåïëåííûõ íà íàêîíå÷íèêå ñòðåëû
ïåíîïîäúåìíèêà, è òðàòèòü âðåìÿ, äàâàÿ âîçìîæ-
íîñòü ðàçâèòüñÿ ãîðåíèþ è ñíèæàÿ òåì ñàìûì îá-
ùóþ ýôôåêòèâíîñòü ëèêâèäàöèè ïîæàðà.

Èñõîäÿ èç ïðîâåäåííîãî àíàëèçà öåëüþ íàøåé
ðàáîòû ÿâëÿåòñÿ ìîäåðíèçàöèÿ ñóùåñòâóþùåé óñòà-
íîâêè êîìáèíèðîâàííîãî òóøåíèÿ ïîæàðîâ (ÓÊÒÏ)
“Ïóðãà”. Äëÿ ýòîãî íåîáõîäèìî â êîíñòðóêöèþ óñòà-

íîâêè âíåñòè èçìåíåíèÿ, êàñàþùèåñÿ åå ñòðóêòóðû
è òåõíè÷åñêèõ õàðàêòåðèñòèê.

Àíàëèòè÷åñêèé ðàçäåë

Ìíîãîëåòíÿÿ ïðàêòèêà òóøåíèÿ ïîæàðîâ ïîêà-
çûâàåò, ÷òî òóøåíèå ïîæàðîâ â íåôòåãàçîâîé îòðàñ-
ëè íå îáõîäèòñÿ áåç ïåðåäâèæíîé ïîæàðíîé òåõíèêè.
Ïåðåäâèæíàÿ ïîæàðíàÿ òåõíèêà îñíàùåíà ïîäúåì-
íûì ìåõàíèçìîì — ñòðåëîé, ñïîñîáíîé äîñòàâëÿòü
ðàñòâîð ïåíîîáðàçîâàòåëÿ íà áîëüøóþ âûñîòó. Òó-
øåíèå ðåçåðâóàðà ñ ïîìîùüþ ïåíîïîäúåìíèêà, íå-
ñìîòðÿ íà ñîâðåìåííûå ñèñòåìû ïîæàðîòóøåíèÿ,
îñòàåòñÿ ñàìûì ýôôåêòèâíûì.

Ïîæàðíûé ïåíîïîäúåìíèê îñíàùàåòñÿ ÓÊÒÏ
“Ïóðãà-20.40.60” (ÓÊÒÏ “Ïóðãà-10.20.30”), ãðåáåí-
êîé ñ ÷åòûðüìÿ ÃÏÑ-2000Ì, êîòîðûå ïîçâîëÿþò ñî-
çäàâàòü ïåíó íèçêîé è ñðåäíåé êðàòíîñòè è ïîäàâàòü
åå íà ñëîé ãîðÿùåé æèäêîñòè. Ðàñòåêàÿñü ïî ïîâåðõ-
íîñòè, ïåíà îõëàæäàåò íåôòåïðîäóêò è ñîçäàåò çà-
ùèòíóþ ïëåíêó, ïðåïÿòñòâóÿ äîñòóïó âîçäóõà â çîíó
ãîðåíèÿ. Ïîñëå îáðàçîâàíèÿ íà ïîâåðõíîñòè îäíî-
ðîäíîãî ñëîÿ ïåíû (äî 10 ñì) ãîðåíèå ïðåêðàùàåòñÿ.
Ñîõðàíåíèå ýòîãî ñëîÿ â òå÷åíèå 2–3 ÷ èñêëþ÷àåò
âîçìîæíîñòü ïîâòîðíîãî âîñïëàìåíåíèÿ.

Ðèñ. 1. Óñòàíîâêà êîìáèíèðîâàííîãî òóøåíèÿ ïîæàðîâ “Ïóð-
ãà-20.40.60”
Fig. 1. Installation of the combined suppression of the fires of
“Purga-20.40.60”

Ðèñ. 2. Ðàäèóñ äåéñòâèÿ ÓÊÒÏ “Ïóðãà-20.40.60” (144000 ë/ìèí
ïðè 0,8 ÌÏà)
Fig. 2. Radius of action of “Purga-20.40.60” (144000 l/min at
0,8 MPa)



ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 1 71

ÑÐÅÄÑÒÂÀ È ÑÏÎÑÎÁÛ ÒÓØÅÍÈß ÏÎÆÀÐÎÂ

ÓÊÒÏ “Ïóðãà-20.40.60” (ðèñ. 1) ïðåäíàçíà÷åíà
äëÿ ïîëó÷åíèÿ âîçäóøíî-ìåõàíè÷åñêîé ïåíû ñðåä-
íåé êðàòíîñòè ñ ïîâûøåííîé äàëüíîñòüþ ïîäà÷è
(ðèñ. 2). Óñòàíîâêà èñïîëüçóåòñÿ äëÿ òóøåíèÿ ïîæà-
ðîâ ëåãêîâîñïëàìåíÿþùèõñÿ è ãîðþ÷èõ æèäêîñòåé.

Ïðåèìóùåñòâîì äàííîé óñòàíîâêè ÿâëÿåòñÿ âû-
ñîêèé ðàñõîä ïåíû, à íåäîñòàòêàìè — íèçêàÿ ìàíåâ-
ðåííîñòü è ïîòåðÿ âðåìåíè çà ñ÷åò ñìåíû ñòâîëîâ
íà ïîäà÷ó ïåíû íèçêîé êðàòíîñòè.

Ðåøåíèå ïðîáëåìû

Äëÿ ðåøåíèÿ îäíîé èç ïîñòàâëåííûõ çàäà÷ ïðåä-
ëàãàåòñÿ ê âíåäðåíèþ óíèâåðñàëüíûé ïîæàðíûé
ñòâîë “Ïóðãà-73Ä” (ðèñ. 3) íà îñíîâå óæå ñóùåñòâó-
þùåé óñòàíîâêè êîìáèíèðîâàííîãî òóøåíèÿ ïîæà-
ðà “Ïóðãà-20.40.60”. Ïîæàðíûé ñòâîë “Ïóðãà-73Ä”
äàåò âîçìîæíîñòü èñïîëüçîâàòü ïðè òóøåíèè ïîæà-
ðîâ ïåíó íèçêîé è ñðåäíåé êðàòíîñòè, ïîäàâàåìóþ
ñ ìîáèëüíîé ïîæàðíîé òåõíèêè.

Ðàçðàáîòàííûé ïîæàðíûé ñòâîë èìååò ñèñòåìó
ðàçäåëåíèÿ ïîòîêîâ ïåííîãî ðàñòâîðà. Ñèñòåìà ñïî-
ñîáíà ïåðåêëþ÷àòüñÿ ñ êîìáèíèðîâàííîãî ðåæèìà
ñ ïîäà÷åé ïåíû ñðåäíåé êðàòíîñòè è ïåíû íèçêîé
êðàòíîñòè îäíîâðåìåííî (êàê íà îðèãèíàëüíîé ÓÊÒÏ
“Ïóðãà-20.40.60”) íà ðåæèì, ïðè êîòîðîì îñóùåñò-
âëÿåòñÿ ïîäà÷à ëèøü ïåíû íèçêîé êðàòíîñòè ÷åðåç
âîçäóøíî-ïåííûé ñòâîë (ÑÂÏ).

Ïðè ïðèìåíåíèè äàííîãî óíèâåðñàëüíîãî ïîæàð-
íîãî ñòâîëà îòïàäàåò íåîáõîäèìîñòü â èñïîëüçîâà-
íèè ñòâîëîâ äëÿ ïîäà÷è ïåíû íèçêîé êðàòíîñòè íà
îòäåëüíîì ïåíîïîäúåìíèêå, êîãäà òîãî òðåáóåò îá-
ñòàíîâêà íà ïîæàðå.

Ãëàâíûì óñîâåðøåíñòâîâàíèåì óíèâåðñàëüíîãî
ïîæàðíîãî ñòâîëà ÿâëÿåòñÿ âîçìîæíîñòü äèñòàíöè-
îííîãî ïåðåêëþ÷åíèÿ ðåæèìîâ ðàáîòû ñòâîëà íà
ïóëüòå óïðàâëåíèÿ, óñòàíîâëåííîì â îòñåêå óïðàâ-
ëåíèÿ ïîæàðíûì íàñîñîì. Êðîìå òîãî, çà ñ÷åò óäëè-
íåíèÿ ïàòðóáêîâ, âåäóùèõ ê ÑÂÏ, è ïëàâíîãî óãëà
ïî ñðàâíåíèþ ñ îðèãèíàëüíîé “Ïóðãîé” óâåëè÷èâà-
åòñÿ êîìïàêòíîñòü ñòðóè è óìåíüøàåòñÿ òóðáóëåíò-
íîñòü ïîòîêà ïåííîãî ðàñòâîðà.

Ïåðåõîä â ðåæèì ïîäà÷è ÷åðåç ÑÂÏ ïåíû íèçêîé
êðàòíîñòè îñóùåñòâëÿåòñÿ ïîñðåäñòâîì øàðîâîãî
êðàíà ñ ýëåêòðîïðèâîäîì, êîòîðûé ïåðåêðûâàåò ïî-
äà÷ó ïåííîãî ðàñòâîðà â ôîðñóíêè äëÿ ïåíû ñðåäíåé
êðàòíîñòè, ïîâûøàÿ òåì ñàìûì äàâëåíèå â ÑÂÏ, ÷òî
äàåò óâåëè÷åíèå äàëüíîñòè ïîëåòà ñòðóè äî ïîëó-
òîðà ðàç. Ñàì ýëåêòðîïðèâîä çàùèùåí ïî ñòàíäàðòó
IP 67, ÷òî îçíà÷àåò ïîëíóþ çàùèòó îò ïîïàäàíèÿ
ïûëè è áðûçã è âûäåðæêó ïîãðóæåíèÿ íà ãëóáèíó
äî 1 ì.

Â ðåæèìå ðàçäåëåíèÿ ïîòîêà ïåííûé ðàñòâîð
äâèæåòñÿ ïî âñåì ïàòðóáêàì, ïðè ýòîì èç âîçäóø-
íî-ïåííîãî ñòâîëà âûõîäèò ïåíà íèçêîé êðàòíîñòè,
à èç ãåíåðàòîðà-ìîíèòîðà ÓÊÒÏ “Ïóðãà” — ïåíà

ñðåäíåé êðàòíîñòè. Ïåíà íèçêîé êðàòíîñòè îáåñïå-
÷èâàåò óâåëè÷åíèå äàëüíîñòè ïîäà÷è ñòðóè, à ïåíà
ñðåäíåé êðàòíîñòè — ýôôåêòèâíîñòü òóøåíèÿ ïî-
æàðà. Ñõåìà äâèæåíèÿ ïîòîêîâ îãíåòóøàùåãî âå-
ùåñòâà ïðè îòêðûòîé çàäâèæêå øàðîâîãî êðàíà ïî-
êàçàíà íà ðèñ. 4.

Ðèñ. 3. Êîíñòðóêöèÿ óíèâåðñàëüíîãî ïîæàðíîãî ñòâîëà, ðàç-
äåëÿþùåãî ïîòîê ïîæàðíîé ïåíû ïî êðàòíîñòè: 1 — ñòâîë,
ñêîíñòðóèðîâàííûé íà áàçå óñòàíîâêè “Ïóðãà-60”; 2 — ýëåêò-
ðîïðèâîä; 3 — øàðîâîé êðàí; 4 — ñîåäèíèòåëüíàÿ ãîëîâêà;
5 — âîçäóøíî-ïåííûå ñòâîëû
Fig. 3. Design of the universal fire trunk dividing a stream of
fire foam on frequency rate: 1 — trunk designed on the basis of
“Purga-60” installation; 2 — electric drive; 3 — spherical crane;
4 — connecting head; 5 — air and foamy trunks

Ðèñ. 4. Ñõåìà äâèæåíèÿ ïîòîêîâ ÎÒÂ ïðè ðåæèìå ïîäà÷è ñ
ïîëó÷åíèåì ïåíû ñðåäíåé êðàòíîñòè ñ ïîâûøåííîé äàëüíî-
ñòüþ ïîäà÷è ñòðóè: à — âèä ñâåðõó; á — âèä ñáîêó; 1 — ïåíà
ñðåäíåé êðàòíîñòè; 2 — ðàñòâîð ïåíîîáðàçîâàòåëÿ
Fig. 4. The scheme of driving of streams of fire extinguishing
substance at the giving mode with receiving foam of average fre-
quency rate with the increased range of giving of a stream: a —
top view; b — side view; 1 — foam of average frequency rate;
2 — solution of foamer
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Äèñòàíöèîííîå óïðàâëåíèå óíèâåðñàëüíûì ïî-
æàðíûì ñòâîëîì “Ïóðãà-73Ä” îñóùåñòâëÿåòñÿ òóì-
áëåðîì äëÿ ïåðåêëþ÷åíèÿ øàðîâîãî êðàíà, óñòà-
íîâëåííûì â îòñåêå óïðàâëåíèÿ ïîæàðíûì íàñî-
ñîì. Ýëåêòðîêàáåëü èäåò ïî ïåíîïîäúåìíèêó íàâåðõ,
ê ïîæàðíîìó ñòâîëó, çàêðåïëåííîìó íà ñïåöèàëüíîì
êðåïëåíèè íàêîíå÷íèêà ñòðåëû. Ñõåìà óñòàíîâêè
ñòâîëà “Ïóðãà-73Ä” è óïðàâëåíèÿ èì ñ ïåðåäâèæ-
íîé ìîáèëüíîé òåõíèêè ïðèâåäåíà íà ðèñ. 5.

Â òàáëèöå ïðåäñòàâëåíî ñðàâíåíèå òåõíè÷åñêèõ
õàðàêòåðèñòèê óñòàíîâêè êîìáèíèðîâàííîãî òóøå-
íèÿ ïîæàðîâ “Ïóðãà-60” è ðàçðàáàòûâàåìîãî óíè-
âåðñàëüíîãî ïîæàðíîãî ñòâîëà.

Ðàññìîòðèì òóøåíèå ïîæàðà â ðåçåðâóàðàõ
ÐÂÑ-5000 ¹ 272 è 273 íà ïðîèçâîäñòâåííîé ïëî-
ùàäêå ôèëèàëà ÏÀÎ ÀÍÊ “Áàøíåôòü” “Áàøíåôòü-
ÓÍÏÇ” â òîâàðíîì ïðîèçâîäñòâå ãðóïïû ïåðåêà÷êè
áåíçèíà.

Îïðåäåëÿåì òðåáóåìûé ðàñõîä ïåíîîáðàçîâàòå-
ëÿ Q òð

òóø (ë/ñ) äëÿ òóøåíèÿ “çåðêàëà” ðåçåðâóàðà:

Q S Iòð
òóø

ï òð
òóø� � 416 
 0,05 = 20,8, (1)

ãäå Sï — ïëîùàäü “çåðêàëà” ðåçåðâóàðà, ì2;
I òð

òóø — èíòåíñèâíîñòü ïîäà÷è ïåíîîáðàçîâàòå-
ëÿ ñîãëàñíî ñïðàâî÷íèêó ÐÒÏ, ë/(ì2·ñ).
Ðàññ÷èòûâàåì êîëè÷åñòâî óíèâåðñàëüíûõ ïîæàð-

íûõ ñòâîëîâ “Ïóðãà-73Ä” äëÿ òóøåíèÿ “çåðêàëà”
ðåçåðâóàðà ïåíîé ñðåäíåé êðàòíîñòè:

N
Q

qÏóðãà-73Ä
òóø òð

òóø

ñòâ

� � � �
20 8
73 2

0 28 1
,
,

, , (2)

ãäå qñòâ — ðàñõîä óíèâåðñàëüíîãî ïîæàðíîãî ñòâî-
ëà, ë/ñ.
Â ñëó÷àå ãîðåíèÿ äâóõ ðåçåðâóàðîâ íàì íåîáõî-

äèìî 2 ñòâîëà “Ïóðãà-73Ä”.
Îïðåäåëÿåì îáùåå êîëè÷åñòâî ïåíîîáðàçîâàòå-

ëÿ Wòð
ÏÎ (ë), íåîáõîäèìîå äëÿ òóøåíèÿ ïîæàðà â ðå-

çåðâóàðå:

W N q kòð
ÏÎ

Ïóðãà-73Ä
òóø

ñòâ� 
 
 �( ) , ð0 06 60 3�

= (2 · 73,2) 
 0,06 
 60 
 15 
 3 = 23717, (3)

ãäå �ð — ðàñ÷åòíîå âðåìÿ ïîäà÷è îãíåòóøàùåãî
âåùåñòâà íà òóøåíèå ïîæàðà â ðåçåðâóàðíîì
ïàðêå, ñ;
k3 — êîýôôèöèåíò ðàçðóøåíèÿ ïåíû.
Âû÷èñëÿåì òðåáóåìûé ðàñõîä âîäû äëÿ îõëàæ-

äåíèÿ ãîðÿùåãî ðåçåðâóàðà Q òð
îõë ãîð. (ë/ñ):

Q PIòð
îõë ãîð

òð
îõë.ãîð. � � 72 
 0,8 = 57,6, (4)

ãäå Ð — ïåðèìåòð “çåðêàëà” ðåçåðâóàðà, ì;
I òð

îõë ãîð. — èíòåíñèâíîñòü ïîäà÷è âîäû íà îõëàæ-
äåíèå ðåçåðâóàðà ïðè ãîðåíèè â îáâàëîâàíèè;
I òð

îõë ãîð. = 0,8 ë/(ì2·ñ).

Ðèñ. 5. Ñõåìà óñòàíîâêè ñòâîëà “Ïóðãà-73Ä” è óïðàâëåíèÿ
èì ñ ïåðåäâèæíîé ìîáèëüíîé òåõíèêè: 1 — ïóëüò óïðàâëå-
íèÿ; 2 — ýëåêòðîïðèâîä; 3 — óíèâåðñàëüíûé ñòâîë ñ ñåðâî-
ïðèâîäîì
Fig. 5. The scheme of installation of a trunk “Purga-73D” and
managements from moveable mobile technique is submitted to
them: 1 — operating console; 2 — electric drive; 3 — universal
trunk with the servo-driver

Òåõíè÷åñêàÿ
õàðàêòåðèñòèêà ñòâîëà
Principal specification

of a trunk

Ïóðãà-60
Purga-60

Óíèâåðñàëüíûé
ïîæàðíûé ñòâîë

The universal
fire trunk

Ïðîèçâîäèòåëüíîñòü, ë/ñ
Efficiency, l/s 60 73,2

Äàâëåíèå íà âõîäå,
ÌÏà (êãñ/ñì2)
Inlet pressure, MPa
(kgs/cm2)

0,8 (8) 0,8(8)

Ðàñõîä ïåíîîáðàçîâàòåëÿ,
ë/ñ
Consumption of foaming
agent, l/s

3,6 4,4

Ïðîèçâîäèòåëüíîñòü
ïî âîäå, ë/ñ
Efficiency on water, l/s

56,4 68,8

Ïîäà÷à ïåíû íèçêîé
êðàòíîñòè
Supply of foam of low
frequency rate

Íåò
No

Äà
Yes

Ïîäà÷à ïåíû ñðåäíåé
êðàòíîñòè
Supply of foam of average
frequency rate

Äà
Yes

Äà
Yes

Ñðàâíåíèå òåõíè÷åñêèõ õàðàêòåðèñòèê ïîæàðíûõ ñòâîëîâ,
èñïîëüçóåìûõ ïðè òóøåíèè ðåçåðâóàðîâ íåôòåïðîäóêòîâ
è äðóãèõ îáúåêòîâ íåôòåãàçîâîé îòðàñëè

Comparison of principal specifications of the fire trunks used
at suppression of tanks of oil products and other objects of oil
and gas branch
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Îïðåäåëÿåì òðåáóåìûé ðàñõîä âîäû äëÿ îõëàæ-
äåíèÿ ñîñåäíåãî ðåçåðâóàðà Q òð

îõë ñîñ. (ë/ñ):

Q
P

Iòð
îõë ñîñ

òð
îõë.ñîñ. , , ,� � 
 �

2
72
2

0 3 10 8 (5)

ãäå I òð
îõë ñîñ. — èíòåíñèâíîñòü ïîäà÷è âîäû íà îõëàæ-

äåíèå ñîñåäíåãî ðåçåðâóàðà; I òð
îõë ñîñ. = 0,3 ë/(ì2·c).

Óñòàíàâëèâàåì êîëè÷åñòâî ñòâîëîâ ËÑ-Ï20Ó,
òðåáóåìîå äëÿ îõëàæäåíèÿ ãîðÿùåãî ðåçåðâóàðà
ÐÂÑ-5000:

N
Q

q
ñòâ
îõë.ãîð òð

îõë ãîð

ñòâ

� � � �
.

,
, .

57 6
20

2 88 3 (6)

Ïîñêîëüêó ãîðåëè 2 ðåçåðâóàðà ÐÂÑ-5000, äëÿ èõ
îõëàæäåíèÿ ïðèíèìàåì 6 ñòâîëîâ ËÑÏ-20Ó.

Îïðåäåëÿåì êîëè÷åñòâî ñòâîëîâ ËÑ-Ï20Ó, íå-
îáõîäèìîå äëÿ îõëàæäåíèÿ ñîñåäíèõ ðåçåðâóàðîâ,
íàõîäÿùèõñÿ íà óäàëåíèè îò ãîðÿùåãî, ñîñòàâëÿ-
þùåì íå áîëåå äâóõ ìèíèìàëüíûõ ðàññòîÿíèé ìåæäó
ðåçåðâóàðàìè (â íàøåì ñëó÷àå ìåæäó äâóìÿ ðåçåð-
âóàðàìè):

N
Q

q
ñòâ
îõë.ñîñ òð

îõë ñîñ

ñòâ

� � � �
.

,
, .

10 8
20

0 54 1 (7)

Â õîäå ïðàêòè÷åñêèõ èñïûòàíèé, ïðîâåäåííûõ
íà áàçå Ï×-11 ÔÊÓ “1-é îòðÿä ÔÏÑ ÃÏÑ ïî ÐÁ (äî-
ãîâîðíîé)”, óñòàíîâëåíî, ÷òî âðåìÿ çàìåíû ïîæàð-
íîãî ñòâîëà “Ïóðãà-60” â äíåâíîå âðåìÿ è íå â óñëî-
âèÿõ ïîæàðà ñîñòàâëÿåò 5,1 ìèí. Ñ ó÷åòîì âîçìîæ-
íîñòè ñëîæíîé îáñòàíîâêè íà ïîæàðå íà îñíîâå
ýêñïåðòíîé îöåíêè äàííîå âðåìÿ ìîæåò óâåëè÷èòü-
ñÿ â 1,5–2 ðàçà. Ýòî îçíà÷àåò, ÷òî âðåìÿ ïîäà÷è ÎÒÂ
â î÷àã ãîðåíèÿ è âðåìÿ ëèêâèäàöèè ïîæàðà áóäóò

òàêæå áîëüøå, òàê êàê âðåìÿ ñâîáîäíîãî ðàçâèòèÿ
ïîæàðà èç-çà ïîòåðü âðåìåíè íà çàìåíó ñòâîëà óâå-
ëè÷èòñÿ, è åãî ñëîæíåå áóäåò ïîòóøèòü. Ïðåäëàãà-
åìûé ïîæàðíûé ñòâîë íå áóäåò òðåáîâàòü çàìåíû
ñòâîëà äëÿ ïîäà÷è ïåíû äðóãîé êðàòíîñòè â î÷àã ïî-
æàðà.

Ê ñîæàëåíèþ, â ìåòîäèêå ðàñ÷åòà ñèë è ñðåäñòâ
íå ó÷èòûâàåòñÿ âðåìÿ íà çàìåíó ïîæàðíîãî ñòâîëà,
åñëè íåîáõîäèìî ïîäàâàòü â î÷àã ïîæàðà ïåíó íèçêîé
êðàòíîñòè ïîñëå ïîäà÷è ïåíû ñðåäíåé êðàòíîñòè.
Ñ÷èòàåì ýòî íåäîñòàòêîì ðàñ÷åòíîãî ìåòîäà, òàê êàê
ïðàêòèêà òóøåíèÿ ïîæàðà ÷àñòî òðåáóåò ýòîãî òàê-
òè÷åñêîãî ðåøåíèÿ â ñëó÷àå òóøåíèÿ îáúåêòîâ íåô-
òåãàçîâîé îòðàñëè.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, â ðåçóëüòàòå ïðîâåäåííîé ðàáî-
òû áûëà ìîäåðíèçèðîâàíà óñòàíîâêà êîìáèíèðî-
âàííîãî òóøåíèÿ ïîæàðîâ “Ïóðãà”. Â ÷àñòíîñòè,
ïóòåì èçìåíåíèÿ êîíñòðóêöèè óñòàíîâêè áûë óâå-
ëè÷åí ðàñõîä ïåíû, ïîäàâàåìîé ïåíîãåíåðàòîðîì,
à òàêæå ñîêðàùåíî âðåìÿ ïðèìåíåíèÿ ñòâîëà íèçêîé
êðàòíîñòè, óâåëè÷åíà êîìïàêòíîñòü ñòðóè è óìåíü-
øåíà òóðáóëåíòíîñòü ïîòîêà ïåííîãî ðàñòâîðà.
Âî âðåìÿ ëèêâèäàöèè ãîðåíèÿ â ðåçåðâóàðíîì ïàð-
êå áûë ïðèìåíåí óíèâåðñàëüíûé ïîæàðíûé ñòâîë,
ðàçäåëÿþùèé ïîòîê ïîæàðíîé ïåíû ïî êðàòíîñòè,
ñ óëó÷øåííûìè õàðàêòåðèñòèêàìè. Íà ïðèìåðå êîíê-
ðåòíîãî ïîæàðà ïîêàçàíî, ÷òî ëèêâèäàöèÿ ãîðåíèÿ
â äâóõ ðåçåðâóàðàõ ïðè èñïîëüçîâàíèè ïðåäëàãà-
åìîãî óíèâåðñàëüíîãî ïîæàðíîãî ñòâîëà ìîæåò
ïðîèñõîäèòü îäíîâðåìåííî, ïðè ýòîì óëó÷øàþòñÿ
ïîêàçàòåëè ïî òóøåíèþ è ëîêàëèçàöèè ïîæàðà.
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ABSTRACT

Practice of suppression of the fires in oil and gas branch by firefighters of divisions shows that at
suppression of tanks in any way not to do without the mobile fire fighting equipment. Suppression of
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the tank by means of raising of foam, despite the modern fire extinguishing systems, remains to
the most efficient. The mobile fire fighting equipment is equipped with a lifter — the arrow capable to
deliver solution of a foamer to larger height. The most known of fire raising of foam equipped with
installation of the combined fire extinguishing is the fire Purga-20.40.60 installation which allows to
create foam of low and average frequency rate. Purga-20.40.60 is intended for receiving air and
mechanical foam with the increased giving range. Installation is used for suppression of the fires of
flammable and combustible liquids. Advantage of this installation is the high consumption of foam,
and shortcomings — low maneuverability and loss of time at suppression because of change of trunks
with supply of foam of low frequency rate. In this regard there was a need for modernization of
the existing installation of the combined suppression of the fires of Purga by change of its structure
and principal specifications. The universal fire trunk Purga-73D on the basis of already existing
installation for fire extinguishing Purga-20.40.60 is offered to introduction. The developed fire trunk
has the system of division of streams of foamy solution. The system is capable to be divided into
the combined mode with supply of foam of average frequency rate and foam of low frequency rate at
the same time. The main improvement of the universal fire trunk is that in this development there is
a possibility of distant switching of duties of a trunk on the operating console established in a compart-
ment of control of the fire pump. On principal specifications the universal fire trunk in comparison
with a routine trunk Purga-60 has advantages: it is high efficiency and advantage of use of foam of low
frequency rate, at the same time a difference in a consumption of foaming agent and water small and
consequently, his use at fire extinguishing is more efficient and economic.

Keywords: fire elimination; oil product; fire dangerous factors; foam; fire; fire safety; fire trunk;
tank; forces and means of fire protection.
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