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ÊÎÌÏËÅÊÑÅ Â ËÀÁÎÐÀÒÎÐÍÛÕ ÓÑËÎÂÈßÕ

Ðàçðàáîòàí è ïðèìåíåí íà ïðàêòèêå èñïûòàòåëüíûé êîìïëåêñ, ïîçâîëÿþùèé â ëàáîðàòîðíûõ
óñëîâèÿõ íåïðåðûâíî ïðîâîäèòü èññëåäîâàíèÿ ïî âîçíèêíîâåíèþ è ðàçâèòèþ ïðèðîäíûõ ïî-
æàðîâ, ïîñêîëüêó â ðåàëüíûõ óñëîâèÿõ èõ îñóùåñòâëåíèå ñâÿçàíî ñ áîëüøèìè ìàòåðèàëüíî-
òåõíè÷åñêèìè çàòðàòàìè è âî ìíîãîì çàâèñèò îò êëèìàòè÷åñêèõ óñëîâèé. Ïðèâåäåíî êðàòêîå
îïèñàíèå èñïûòàòåëüíîãî êîìïëåêñà, ìåòîäèêà ïðîâåäåíèÿ èññëåäîâàíèé ïî âîçäåéñòâèþ ìî-
äåëüíîãî íèçîâîãî ëåñíîãî ïîæàðà ñëàáîé èíòåíñèâíîñòè íà òîðô è äðåâåñèíó, øèðîêî ïðèìå-
íÿåìûå â ñòðîèòåëüñòâå äåðåâÿííûõ êîíñòðóêöèé â íàñåëåííûõ ïóíêòàõ. Ìåòîäîì ÈÊ-äèàãíîñ-
òèêè îïðåäåëåíî èçìåíåíèå òåìïåðàòóðû íà ïîâåðõíîñòè äåðåâÿííûõ îáðàçöîâ. Ïîêàçàíî, ÷òî
ïîëó÷åííûå â ýêñïåðèìåíòàõ ðåçóëüòàòû ïîçâîëÿþò áîëåå öåëåíàïðàâëåííî ïðîâîäèòü èññëå-
äîâàíèÿ â îáëàñòè ïîæàðíîé áåçîïàñíîñòè è ñîçäàâàòü íîâûå ïðèáîðû è ìåòîäû áîðüáû ñ ïðè-
ðîäíûìè ïîæàðàìè ðàçëè÷íîé èíòåíñèâíîñòè.

Êëþ÷åâûå ñëîâà: ïðèðîäíûå ïîæàðû; èñïûòàòåëüíûé êîìïëåêñ; ÈÊ-äèàãíîñòèêà; ãîðåíèå; ýêñ-
ïåðèìåíò.
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Ââåäåíèå

Äëÿ ðàçðàáîòêè íàäåæíûõ è ýôôåêòèâíûõ ñðåäñòâ
è ñïîñîáîâ áîðüáû ñ ïðèðîäíûìè ïîæàðàìè íåîá-
õîäèìî ïðåæäå ñèñòåìàòèçèðîâàííîå èçó÷åíèå çà-
êîíîìåðíîñòåé èõ âîçíèêíîâåíèÿ è ðàçâèòèÿ [1–7].

Èçó÷åíèå òîðôÿíûõ ïîæàðîâ [8–10], à òàêæå ïî-
æàðîâ, âîçíèêàþùèõ â íàñåëåííûõ ïóíêòàõ [11–13]
ñ äåðåâÿííîé çàñòðîéêîé, â ðåàëüíûõ óñëîâèÿõ, ñ èñ-
ïîëüçîâàíèåì ðåçóëüòàòîâ êðóïíîìàñøòàáíûõ ýêñ-
ïåðèìåíòîâ íà ïðèðîäå, çàòðóäíåíî, ïîñêîëüêó ýòî
ñâÿçàíî ñî çíà÷èòåëüíûìè ìàòåðèàëüíî-òåõíè÷å-
ñêèìè çàòðàòàìè è êëèìàòè÷åñêèìè óñëîâèÿìè.
Â ñâÿçè ñ ýòèì â áîëüøèíñòâå ñëó÷àåâ èññëåäîâàíèÿ
ïðîâîäÿòñÿ ñ èñïîëüçîâàíèåì ëàáîðàòîðíîãî îáîðó-
äîâàíèÿ ñ íåêîòîðûìè äîïóùåíèÿìè, ïîçâîëÿþùè-
ìè ÷àñòè÷íî ìîäåëèðîâàòü óñëîâèÿ âîçíèêíîâåíèÿ
è ðàñïðîñòðàíåíèÿ ïðèðîäíûõ ïîæàðîâ [14, 15].
Â ýòèõ ðàáîòàõ ðàññìàòðèâàþòñÿ ëàáîðàòîðíûå
óñòðîéñòâà, ïîçâîëÿþùèå èñêëþ÷àòü, íàïðèìåð, âëè-

ÿíèå ïîãîäíûõ óñëîâèé. Òàê, óñòàíîâêà, îïèñàíèå
êîòîðîé ïðèâåäåíî â [15], âêëþ÷àåò âåòðîâîé òîí-
íåëü, êîíñòðóêòèâíîå èñïîëíåíèå êîòîðîãî ïîçâî-
ëÿåò èçìåíÿòü óãîë åãî íàêëîíà ê ãîðèçîíòó. Âíóòðè
âåòðîâîãî òîííåëÿ óñòàíîâëåíà ïëàòôîðìà ñ ïîëî-
ñîé íàïî÷âåííîãî ïîêðîâà, îáîðóäîâàííàÿ ìåõàíèç-
ìàìè èíèöèèðîâàíèÿ è òóøåíèÿ ïîæàðà, à òàêæå
êîíòðîëüíî-èçìåðèòåëüíàÿ àïïàðàòóðà. Îäíàêî äàí-
íîå óñòðîéñòâî èìååò ñóùåñòâåííûé íåäîñòàòîê —
íàëè÷èå ïîëóçàìêíóòîãî îáúåìà (âåòðîâîé òîííåëü),
â ðåçóëüòàòå ÷åãî èñêàæàþòñÿ ïàðàìåòðû ñðåäû
(òåìïåðàòóðû, ñîñòàâà) è ñêîðîñòü ðàñïðîñòðàíåíèÿ
ïîæàðà ìåíÿåòñÿ çà ñ÷åò ïîÿâëåíèÿ òÿãè â çîíå ãîðå-
íèÿ. Êðîìå òîãî, íåâîçìîæíà âèçóàëüíàÿ ôèêñàöèÿ
ïðîöåññà ãîðåíèÿ. Òåì íå ìåíåå ñîâåðøåíñòâîâàíèå
ýêñïåðèìåíòàëüíîé áàçû äàåò âîçìîæíîñòü ñîçäà-
âàòü íîâûå ëàáîðàòîðíûå óñòàíîâêè, ïîçâîëÿþùèå
ïðèáëèçèòü óñëîâèÿ, â êîòîðûõ ïðîâîäÿòñÿ ýêñïå-
ðèìåíòàëüíûå èññëåäîâàíèÿ, ê ðåàëüíûì [16].
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Ýêñïåðèìåíòàëüíàÿ ÷àñòü

Â íàñòîÿùåé ðàáîòå ðàññìàòðèâàåòñÿ ìîäåëèðî-
âàíèå ïðèðîäíûõ ïîæàðîâ íà èñïûòàòåëüíîì êîìï-
ëåêñå, îïèñàíèå êîòîðîãî ïðèâåäåíî â ðàáîòàõ [17, 18].
Åãî óíèâåðñàëüíîñòü çàêëþ÷àåòñÿ â òîì, ÷òî îí äàåò
âîçìîæíîñòü äîïîëíèòåëüíî ïðîâîäèòü èññëåäîâà-
íèÿ ïî âîçäåéñòâèþ ïðèðîäíûõ ïîæàðîâ íà ìîäåëè
ãîðîäñêèõ è ñåëüñêèõ äåðåâÿííûõ ñòðîåíèé, ÷òî ñó-
ùåñòâåííî ðàñøèðÿåò äèàïàçîí ýêñïåðèìåíòàëüíûõ
ðàáîò. Êîìïëåêñ îñíàùåí îòäåëüíûì êîðîáîì-ïîëè-
ãîíîì äëÿ èçó÷åíèÿ çàæèãàíèÿ è ãîðåíèÿ ïðèðîäíûõ
ãîðþ÷èõ ìàòåðèàëîâ; äàò÷èêàìè ïëàìåíè; óñòðîé-
ñòâîì äëÿ ãîðåíèÿ îòäåëüíûõ âåòî÷åê è èõ ñîâîêóï-
íîñòè, à òàêæå òâåðäûõ ÷àñòèö; óñòðîéñòâîì, ìîäåëè-
ðóþùèì âîçäóøíûå ïîòîêè ñ çàäàííîé ñêîðîñòüþ;
àâòîìàòèçèðîâàííîé ñèñòåìîé ïîäæèãà; ðåãèñòðè-
ðóþùåé àïïàðàòóðîé ñáîðà è îáðàáîòêè èíôîðìà-
öèè, ïîäãîòîâêè è ýêñïðåññ-àíàëèçà èññëåäóåìîãî
ìàòåðèàëà. Ïðè ýòîì êîíñòðóêöèÿ êîðîáà-ïîëèãîíà
ðàçìåðàìè 2�1,5�0,13 ì îáåñïå÷èâàåò âîçìîæíîñòü
îòêëîíåíèÿ åãî îò ãîðèçîíòàëüíîãî ïîëîæåíèÿ íà
óãîë äî 40°, ÷òî ïîçâîëÿåò èìèòèðîâàòü ïîæàðû â
ãîðèñòîé ìåñòíîñòè. Âëèÿíèå âíåøíåé ñðåäû èñ-
êëþ÷àåòñÿ, òàê êàê ìàññîâàÿ ñêîðîñòü ãåíåðàöèè
ãàçîäèñïåðñíûõ ïðîäóêòîâ ñãîðàíèÿ çíà÷èòåëüíî
ìåíüøå ñêîðîñòè îòâîäà èõ ÷åðåç âåíòèëÿöèþ.

Äëÿ ìîäåëèðîâàíèÿ òîðôÿíûõ ïîæàðîâ â ñîñòàâ
êîìïëåêñà îòäåëüíî âêëþ÷åí êîðîá-ïîëèãîí ðàçìå-
ðàìè 1,5�1,5�0,3 ì ñ ãèäðîèçîëèðîâàííûì äíèùåì,
÷òî ïîçâîëÿåò èìèòèðîâàòü ðåàëüíûå óñëîâèÿ çà-
æèãàíèÿ òîðôà ñ ðàçíîé ñòåïåíüþ âîäîíàñûùåíèÿ.
Âëàãîñîäåðæàíèå òîðôà ïîñëå íàñûùåíèÿ îïðåäåëÿ-
åòñÿ ñèñòåìîé ïîäãîòîâêè è ýêñïðåññ-àíàëèçà. Ñáîð
è ðåãèñòðàöèÿ ðåçóëüòàòîâ ïðîâîäèòñÿ íà îáîðóäî-
âàíèè, âêëþ÷àþùåì êîìïüþòåð, òðè ïÿòèêàíàëüíûõ
àíàëîãîâî-öèôðîâûõ ïðåîáðàçîâàòåëÿ (ÀÖÏ) ñ ïîä-
êëþ÷àåìûìè ê íèì òåðìîïàðàìè òèïà ÕÀ. Íà ðèñ. 1
ïðèâåäåíà ñòðóêòóðíàÿ ñõåìà èñïûòàòåëüíîãî êîì-
ïëåêñà.

Äëÿ ðåãèñòðàöèè òåìïåðàòóðû â ìàññå òîðôà è
îöåíêè ñêîðîñòè äâèæåíèÿ ôðîíòà ãîðåíèÿ â ðàç-
ëè÷íûõ íàïðàâëåíèÿõ èñïîëüçîâàíà ïðîãðàììà ðå-
ãèñòðàöèè âõîäíûõ äàííûõ “Thermocup”, ðàçðàáî-
òàííàÿ íà áàçå ïðîãðàììíîãî êîìïëåêñà LabVIEW
[19]. Ïàðàìåòðû îêðóæàþùåé ñðåäû ðåãèñòðèðó-
þòñÿ ñ ïîìîùüþ ìîáèëüíîé ìåòåîñòàíöèè Meteo-
scan RST01923, âëàãîñîäåðæàíèå îáðàçöîâ — àíà-
ëèçàòîðîì âëàæíîñòè AND MX-50.

Íà ðèñ. 2 ïðåäñòàâëåíà ñõåìà ýêñïåðèìåíòà íà
èñïûòàòåëüíîì êîìïëåêñå [17] ïî èññëåäîâàíèþ
õàðàêòåðèñòèê çàæèãàíèÿ è ãîðåíèÿ òîðôà ïðè âîç-
äåéñòâèè íà íåãî ôðîíòà íèçîâîãî ëåñíîãî ïîæàðà,
ñìîäåëèðîâàííîãî îïàäîì õâîè ñîñíû.

Ýêñïåðèìåíò ïðîâîäèëñÿ ñëåäóþùèì îáðàçîì.
Íà äíî ìåòàëëè÷åñêîãî êîðîáà 1, çàïîëíåííîãî ñëî-

åì ãðóíòà òîëùèíîé 0,3 ì, óêëàäûâàëñÿ îáðàçåö
òîðôà 2 ðàçìåðàìè 0,1�0,08�0,06 ì. Â îáðàçöå óñòà-
íàâëèâàëèñü òåðìîïàðû: îäíà — â ïðèïîâåðõíîñò-
íîì ñëîå, áëèæå ê ËÃÌ, äðóãàÿ — íà îñè âíóòðè îá-
ðàçöà, íà ðàññòîÿíèè 1�10–2 ì îò ïåðâîé. Ê îáðàçöó
òîðôà 2 ïðèìûêàë ñëîé ËÃÌ, ïðåäñòàâëÿþùèé ñî-
áîé õâîþ ñîñíû, ìàññîé 20 � 10–3 êã. Â ýòîì ñëîå íà
ãðàíèöå ñ îáðàçöîì òîðôà 2 óñòàíàâëèâàëàñü òðåòüÿ
òåðìîïàðà 5. Ñëîé ËÃÌ ïîäæèãàëñÿ èñòî÷íèêîì 4,
â êà÷åñòâå êîòîðîãî èñïîëüçîâàëàñü ñïèðàëü íàêà-
ëèâàíèÿ.

Îáðàçöû òîðôà è ñëîé ËÃÌ ïðåäâàðèòåëüíî âû-
ñóøèâàëèñü â ñóøèëüíîì øêàôó ØÑÏ 0.5-200 ïðè
òåìïåðàòóðå 373 Ê äëÿ äîñòèæåíèÿ íåîáõîäèìûõ
óñëîâèé, ïðè êîòîðûõ ïðîâîäèëèñü ýêñïåðèìåíòû.
Ïëîòíîñòü òâåðäûõ ÷àñòèö â òîðôå ñîñòàâëÿëà îêî-
ëî 3,3 ã�ñì3, ïëîòíîñòü ñêåëåòà — îêîëî 0,13 ã�ñì3.

Âëàãîñîäåðæàíèå êîíòðîëèðîâàëîñü àíàëèçàòî-
ðîì âëàæíîñòè AND MX-50 ñ òî÷íîñòüþ äî 0,01 %,
à ìàññà îáðàçöîâ îïðåäåëÿëàñü ñ ïîìîùüþ ýëåêòðîí-
íûõ âåñîâ AND HL-400 ñ òî÷íîñòüþ 0,1 ã. Ïîäæèã

Ðèñ. 2. Ñõåìà ïðîâåäåíèÿ ýêñïåðèìåíòà: 1 — ìåòàëëè÷åñêèé
êîðîá-ïîëèãîí; 2 — îáðàçåö òîðôà; 3 — ëåñíîé ãîðþ÷èé ìà-
òåðèàë (õâîÿ ñîñíû); 4 — èñòî÷íèê çàæèãàíèÿ; 5 — òåðìî-
ïàðà â ñëîå ËÃÌ; 6 — òåðìîïàðà íà ãðàíèöå ðàçäåëà ñðåä
ËÃÌ – òîðô; 7 — òåðìîïàðà âíóòðè ñëîÿ òîðôà; 8 — ïîä-
ëîæêà èç ãðóíòà; ðàññòîÿíèå ìåæäó òåðìîïàðàìè 1·10–2 ì

Ðèñ. 1. Ñòðóêòóðíàÿ ñõåìà èñïûòàòåëüíîãî êîìïëåêñà: 1 —
êîðîá-ïîëèãîí äëÿ ìîäåëèðîâàíèÿ çàæèãàíèÿ è ãîðåíèÿ ðàñ-
òèòåëüíûõ ãîðþ÷èõ ìàòåðèàëîâ (ÐÃÌ); 2 — êîðîá-ïîëèãîí
äëÿ ìîäåëèðîâàíèÿ çàæèãàíèÿ è ãîðåíèÿ ñëîåâ òîðôà; 3 —
óñòðîéñòâî ãåíåðàöèè çàæèãàíèÿ îäèíî÷íûõ âåòî÷åê è èõ
ñîâîêóïíîñòè; 4 — óñòðîéñòâî, ìîäåëèðóþùåå âîçäóøíûå
ïîòîêè; 5 — êîìïüþòåðíàÿ àâòîìàòèçèðîâàííàÿ ñèñòåìà
ñáîðà è îáðàáîòêè ïîñòóïàþùåé èíôîðìàöèè; 6 — ñèñòåìà
ïîäãîòîâêè îáðàçöîâ; 7 — ñèñòåìà äèñòàíöèîííîãî ïîäæèãà
ÐÃÌ
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ËÃÌ îñóùåñòâëÿëñÿ ïîñðåäñòâîì ëèíåéíîãî èñòî÷-
íèêà çàæèãàíèÿ â âèäå ñïèðàëè, âûïîëíåííîé èç ìà-
òåðèàëà ñ âûñîêèì îìè÷åñêèì ñîïðîòèâëåíèåì.

Îáñóæäåíèå ðåçóëüòàòîâ

Íà ðèñ. 3 ïðèâîäÿòñÿ ãðàôèêè èçìåíåíèÿ òåìïå-
ðàòóðû â çàâèñèìîñòè îò âðåìåíè â ñîîòâåòñòâèè ñî
ñõåìîé îïûòà íà ðèñ. 2.

Òåðìîïàðà 5 (ñì. ðèñ. 2), óñòàíîâëåííàÿ â ñëîå
ËÃÌ íà ãðàíèöå ñ îáðàçöîì òîðôà, ÿâëÿëàñü ðåïåð-
íîé òî÷êîé, îò êîòîðîé íà÷èíàëñÿ îòñ÷åò âðåìåíè
çàæèãàíèÿ îáðàçöà òîðôà. Ñëåäóåò îòìåòèòü, ÷òî çà-

æèãàíèå òîðôà è, ñîîòâåòñòâåííî, íàðàñòàíèå òåìïå-
ðàòóðû íà ãðàíèöå ËÃÌ — òîðô áîëåå ñóõîãî îáðàç-
öà, ñ âëàãîñîäåðæàíèåì W = 4,5 %, ïðîèñõîäèëî ñ
çàïàçäûâàíèåì ïîðÿäêà 10 ñ, à ñ âëàãîñîäåðæàíèåì
W = 12,7 % — 30 ñ. Ïî-âèäèìîìó, ýòî ñâÿçàíî ñ çà-
òðàòàìè âðåìåíè íà èñïàðåíèå âëàãè [20].

Êðîìå òîãî, èñïûòàòåëüíûé êîìïëåêñ ïîçâîëÿåò
ïðîâîäèòü èññëåäîâàíèÿ ïî âîçäåéñòâèþ ìîäåëüíî-
ãî ïðèðîäíîãî ïîæàðà íà äåðåâÿííûå ïîñòðîéêè [21].
Çà îñíîâó áûëà âçÿòà ìîäåëü íèçîâîãî ëåñíîãî ïî-
æàðà ñëàáîé èíòåíñèâíîñòè, êàê íàèáîëåå ðàñïðî-
ñòðàíåííîãî â ïðèðîäíûõ óñëîâèÿõ, ìîäåëèðîâàíèå
êîòîðîãî â ëàáîðàòîðíûõ óñëîâèÿõ íå òðåáîâàëî ñó-
ùåñòâåííûõ òåõíè÷åñêèõ çàòðàò.

Èññëåäîâàíèÿ ïðîâîäèëèñü ñ èñïîëüçîâàíèåì
òåïëîâèçîðà Jade J530SB ñ óçêîïîëîñíûì äèñïåð-
ñèîííûì îïòè÷åñêèì ôèëüòðîì ñî ñïåêòðàëüíûì
èíòåðâàëîì 2,5–2,7 ìêì, ÷òî ïîçâîëÿëî èçìåðÿòü òåì-
ïåðàòóðó â äèàïàçîíå 583–1773 Ê ñ ïîãðåøíîñòüþ,
íå ïðåâûøàþùåé 1 % [22]. Òåõíè÷åñêèå äàííûå
òåïëîâèçîðà ïîçâîëÿëè ðåãèñòðèðîâàòü ïëàìÿ ñ ÷àñ-
òîòîé 50 Ãö. Ñúåìêà ïðîâîäèëàñü ñ ðàññòîÿíèÿ 2 ì è
áûëà íàïðàâëåíà íà îïðåäåëåíèå òåìïåðàòóðû íà
ïîâåðõíîñòè äåðåâÿííûõ îáðàçöîâ ïðè âîçäåéñòâèè
î÷àãà ãîðåíèÿ.

Ñõåìà ïðîâåäåíèÿ ýêñïåðèìåíòîâ è âèä îáðàç-
öîâ äðåâåñèíû äî è ïîñëå èñïûòàíèé ïðèâåäåíû íà
ðèñ. 4 è 5.

Èñïûòàíèþ ïîäâåðãàëèñü ïëîñêèå è îöèëèíäðî-
âàííûå îáðàçöû äðåâåñèíû, êîòîðûå ïðåäâàðèòåëü-
íî âûñóøèâàëèñü â ñóøèëüíîì øêàôó ØÑÏ 0,5-200
ïðè òåìïåðàòóðå 100 °Ñ. Âî âðåìÿ ýêñïåðèìåíòîâ
âëàãîñîäåðæàíèå äðåâåñèíû ñîñòàâëÿëî 4,5 %, ñëîÿ
ËÃÌ — 6,5 %. Ïëîòíîñòü äðåâåñèíû�1 = 640 êã�ì3.

Â êà÷åñòâå èñòî÷íèêà çàæèãàíèÿ èñïîëüçîâàëñÿ
ñòåïíîé ãîðþ÷èé ìàòåðèàë (ÑÃÌ) ñ ïëîòíîñòüþ ñëîÿ

Ðèñ. 3. Òèïè÷íàÿ êàðòèíà ðàñïðåäåëåíèÿ ïîëÿ òåìïåðàòóð â
ñëîå ËÃÌ è îáðàçöå òîðôà, ïîëó÷åííûõ ïðè ïîìîùè ïðî-
ãðàììíîãî êîìïëåêñà LabView: à — Wòîðô = 1,7 %; á —
Wòîðô = 4,5 %; â — Wòîðô = 12,7 %; 5–7 — íîìåðà òåðìîïàð
íà ðèñ. 2

Ðèñ. 4. Ñõåìà ïðîâåäåíèÿ ýêñïåðèìåíòà íà ïëîñêîì (à) è
îöèëèíäðîâàííîì (á) îáðàçöàõ äðåâåñèíû: 1 — ýêñïåðèìåí-
òàëüíàÿ ïëîùàäêà; 2 — ñëîé ÑÃÌ; 3 — îáðàçåö äðåâåñèíû;
4 — òåïëîâèçîð JADE J530SB
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� = 55,5 êã�ì3. Ìàññà ìàòåðèàëà ÌÑÃÌ = 50 ã, âëàæ-
íîñòü WÑÃÌ = 4,5 %. Òåìïåðàòóðà îêðóæàþùåãî âîç-
äóõà Òí = 20 °Ñ.

Äëÿ òîãî ÷òîáû îöåíèòü âîçäåéñòâèå î÷àãà ãîðå-
íèÿ íà îáðàçöû äðåâåñèíû ìåòîäîì ÈÊ-äèàãíîñòè-
êè, ñ ïîìîùüþ ïðîãðàììíîãî îáåñïå÷åíèÿ “Altair”
âûáèðàëè îáëàñòü 1 íà ïîâåðõíîñòè äåðåâÿííûõ îá-

ðàçöîâ (ðèñ. 6) è ñòðîèëè ãðàôèê òèïè÷íîé çàâèñè-
ìîñòè èçìåíåíèÿ òåìïåðàòóðû âî âðåìåíè â îáëàñ-
òè 1 îöèëèíäðîâàííîãî îáðàçöà (ðèñ. 7).

Ïî ðåçóëüòàòàì ýêñïåðèìåíòàëüíûõ èññëåäîâà-
íèé óñòàíîâëåíî âëèÿíèå î÷àãà ñòåïíîãî ïîæàðà íà
ïëîñêèå è îöèëèíäðîâàííûå îáðàçöû èç áåðåçû. Ìå-
òîä ÈÊ-äèàãíîñòèêè ïîçâîëèë â ñïåêòðàëüíîì èí-
òåðâàëå 2,64–3,25 ìêì îïðåäåëèòü ìàêñèìàëüíóþ
òåìïåðàòóðó íà ïîâåðõíîñòè äåðåâÿííûõ îáðàçöîâ
â ðåçóëüòàòå âîçäåéñòâèÿ íà íèõ î÷àãà ãîðåíèÿ. Ïðè
âûáðàííûõ ïàðàìåòðàõ ýêñïåðèìåíòà òåìïåðàòóðà
ïîâåðõíîñòè ñîñòàâèëà: 600–610 Ê — äëÿ ïëîñêèõ
îáðàçöîâ, 607–622 Ê — äëÿ îöèëèíäðîâàííûõ.

Òàêèì îáðàçîì, íà ïðåäëîæåííîì èñïûòàòåëü-
íîì êîìïëåêñå ñ äîñòàòî÷íîé äîñòîâåðíîñòüþ ìîæ-
íî ïðîâîäèòü èññëåäîâàíèÿ âîçäåéñòâèÿ ïîæàðà íà
òîðôÿíèê, à òàêæå íà îáðàçöû äåðåâÿííûõ êîíñò-
ðóêöèé. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò óñîâåð-
øåíñòâîâàòü òåõíîëîãèè ïðîãíîçèðîâàíèÿ ïîæàðíîé
îïàñíîñòè, ïðåäîòâðàùåíèÿ è ëèêâèäàöèè ïîñëåä-
ñòâèé ïîæàðîâ, ÷òî âåäåò ê ñíèæåíèþ îòðèöàòåëüíî-
ãî òåõíîãåííîãî âîçäåéñòâèÿ íà îêðóæàþùóþ ñðåäó.

***

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå

Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé

(ïðîåêòû ¹ 16-38-00190_ìîë_à, ¹ 14-01-00211_à,

¹ 15-01-00513_à, ¹ 15-31-20314_ìîë_à_âåä).

Ðèñ. 6. Òåðìîãðàììà ýêñïåðèìåíòà ïî âîçäåéñòâèþ î÷àãà
ãîðåíèÿ íà ïëîñêèé (a) è îöèëèíäðîâàííûé (á) îáðàçöû äðå-
âåñèíû

Ðèñ. 7. Çàâèñèìîñòü ìàêñèìàëüíîé (1), ñðåäíåé (2) è ìèíè-
ìàëüíîé (3) òåìïåðàòóðû îò âðåìåíè íà ïîâåðõíîñòè îáðàçöà
äðåâåñèíû
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ABSTRACT

The science topics on wildfires have been developed in Tomsk State University since 1977. During
this time it was created the general methods of statement and solution of the new conjugated problems
of the reacting media mechanics and the ecology, including usage of the several mathematical models
of the multiphase reacting media mechanics and the methods of probability theory. In continuing of
the serious scientific work our colleagues developed the forecasting technique of forest fire danger;
the probabilistic model of occurrence of a fire tornado; physical and mathematical theory of forest
fires. It was experimentally and theoretically revealed the amplification effect of the blast waves
in case of their interaction with pyrolysis zone of the forest fire front. It were also developed 22 new
ways and devices for wildfire fighting; techniques of forecasting emissions of harmful substances
(including radionuclides) in the atmosphere in case of wildfires, burning of oil and oil products; and
appropriate application software packages. And, finally, it was created new mathematical models of
problems of the heat-mass exchange and burning in the swirling flows in various technological devices.

The acquired experience allows us to determine the main characteristics of wildfires using
mathematical modeling. To create the mathematical model we used the results of both full-scale and
laboratory experiments.

To expand the database in order to obtain in-depth knowledge of wildfires it was generally
conducted the laboratory experimental investigations.

Along with forest and steppe fires there is a considerable interest in the study of peat fires, as well
as wildland-urban interface (WUI) fires.

For this purpose it was constructed the test complex equipped by modern recording devices. This
allowed expanding the range of investigations by means of both the thermocouple and the infrared
diagnostics (ID) methods.

Particularly, the ID method was used to estimate the temperature on the surface of wood test
samples and to define the parts which are mostly exposed to ignition. By means of the thermocouple
method it was researched the mechanism of lowering of the heat source into the peat mass depending
on its location, and it was defined values of the ignition delay time and the motion rate of combustion
front through the peat mass.

Keywords: wildfires; test complex; infrared diagnostics (ID); combustion; experiment.
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