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ÏÎÆÀÐÎÎÏÀÑÍÛÕ ÑÂÎÉÑÒÂ ÏÐÎÄÓÊÒÎÂ
ÍÅÔÒÅÏÅÐÅÐÀÁÎÒÊÈ

Ïðîàíàëèçèðîâàíà áàçîâàÿ ìåòîäèêà ðàñ÷åòà êàòåãîðèè ïîìåùåíèé ïî âçðûâîïîæàðíîé è ïî-
æàðíîé îïàñíîñòè. Óñòàíîâëåíî, ÷òî îíà ÿâëÿåòñÿ îãðàíè÷åííîé ââèäó îòñóòñòâèÿ â íåé äîñòî-
âåðíûõ ñïðàâî÷íûõ äàííûõ, â ÷àñòíîñòè ïî ìàêñèìàëüíîìó äàâëåíèþ âçðûâà âåùåñòâà, ÷òî
âëèÿåò íà êîíå÷íûé ðåçóëüòàò èçáûòî÷íîãî äàâëåíèÿ. Ïðèíÿòî ðåøåíèå óñîâåðøåíñòâîâàòü åå
ïóòåì âíåäðåíèÿ ìåòîäèêè ïðîãíîçèðîâàíèÿ ïîæàðîîïàñíûõ ñâîéñòâ ïðîäóêòîâ íåôòåïåðåðà-
áîòêè íà îñíîâå ìîëåêóëÿðíûõ äåñêðèïòîðîâ è èñêóññòâåííûõ íåéðîííûõ ñåòåé. Â êà÷åñòâå âå-
ðèôèêàöèè ñïðîãíîçèðîâàíî ìàêñèìàëüíîå äàâëåíèå âçðûâà äëÿ ðÿäà êèñëîðîäñîäåðæàùèõ
ïðîèçâîäíûõ óãëåâîäîðîäîâ è ïðîâåäåí ðàñ÷åò êàòåãîðèè ñ ó÷åòîì ïîëó÷åííûõ çíà÷åíèé. Óñòà-
íîâëåíî, ÷òî âíîâü ïîëó÷åííûå çíà÷åíèÿ èçáûòî÷íîãî äàâëåíèÿ íèæå çàÿâëåííûõ, à ñëåäîâà-
òåëüíî, ôèíàíñîâûå çàòðàòû íà ðàçðàáîòêó ñèñòåìû îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè òàêæå
áóäóò ñíèæåíû.

Êëþ÷åâûå ñëîâà: ïðîãíîçèðîâàíèå; ïîæàðîîïàñíûå ñâîéñòâà; íåôòåïåðåðàáîòêà; ïîæàðíàÿ
áåçîïàñíîñòü; ëåãêîâîñïëàìåíÿþùèåñÿ æèäêîñòè; íåéðîííûå ñåòè.

DOI: 10.18322/PVB.2017.26.09.29-34

Ââåäåíèå

Ïðè ïðîåêòèðîâàíèè íîâûõ ïðîìûøëåííûõ ïðåä-

ïðèÿòèé, ñêëàäñêèõ è ëàáîðàòîðíûõ ïîìåùåíèé îáú-

åêòîâ íåôòåãàçîâîé îòðàñëè, â êîòîðûõ ïðèìåíÿþò-

ñÿ èëè õðàíÿòñÿ ëåãêîâîñïëàìåíÿþùèåñÿ æèäêîñòè

(ËÂÆ), äîëæåí ïðîâîäèòüñÿ ðàñ÷åò èçáûòî÷íîãî äàâ-

ëåíèÿ âîçìîæíîãî âçðûâà. Çíà÷åíèå äàííîãî ïîêà-

çàòåëÿ ïîçâîëèò îïðåäåëèòü êàòåãîðèþ ïîìåùåíèÿ

ïî âçðûâîïîæàðíîé è ïîæàðíîé îïàñíîñòè.

Îñíîâíîé öåëüþ òàêîé êëàññèôèêàöèè ÿâëÿåòñÿ

âûáîð ñèñòåìû îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíî-

ñòè, ò. å. îïðåäåëåíèå òðåáîâàíèé, îáåñïå÷èâàþùèõ

ïðåäîòâðàùåíèå âåðîÿòíîñòè âîçíèêíîâåíèÿ ïîæà-

ðà, à òàêæå îáåñïå÷åíèå ïðîòèâîïîæàðíîé çàùèòû

ëþäåé è èìóùåñòâà â ñëó÷àå âîçíèêíîâåíèÿ ïîæàðà

â çäàíèÿõ, ñîîðóæåíèÿõ è ïîìåùåíèÿõ íåôòåãàçî-

âîãî ñåêòîðà [1].

Äëÿ ðàñ÷åòà èçáûòî÷íîãî äàâëåíèÿ �Ð (êÏà) ãàçî-

è ïàðîâîçäóøíûõ ñìåñåé â ñâîäàõ ïðàâèë [2] ïðåä-

ëàãàåòñÿ ñëåäóþùåå âûðàæåíèå:

�P P P
mZ

V C K
� �( ) ,max 0

100 1

ñâ ï ñò í(

ãäå Ðmax — ìàêñèìàëüíîå äàâëåíèå, ðàçâèâàåìîå ïðè

ñãîðàíèè ñòåõèîìåòðè÷åñêîé ãàçî- èëè ïàðîâîç-

äóøíîé ñìåñè â çàìêíóòîì îáúåìå, îïðåäåëÿåìîå

ýêñïåðèìåíòàëüíî èëè ïî ñïðàâî÷íûì äàííûì

â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè; ïðè îòñóòñòâèè

äàííûõ äîïóñêàåòñÿ ïðèíèìàòü Ðmax = 900 êÏà;

Ð0 — íà÷àëüíîå äàâëåíèå, êÏà; äîïóñêàåòñÿ ïðè-

íèìàòü Ð0 = 101 êÏà [2];

m — ìàññà ãîðþ÷èõ ïàðîâ ËÂÆ èëè ãîðþ÷èõ

æèäêîñòåé (ÃÆ), êã;
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Z — êîýôôèöèåíò ó÷àñòèÿ ãîðþ÷èõ ãàçîâ è ïà-

ðîâ â ãîðåíèè; äëÿ ËÂÆ Z = 0,3 [2];

Vñâ — ñâîáîäíûé îáúåì ïîìåùåíèÿ, ì3;

(ï — ïëîòíîñòü ïàðà ËÂÆ ïðè ðàñ÷åòíîé ðàáî-

÷åé òåìïåðàòóðå tp (°Ñ), êã/ì3;

(ï �
�

M

V t0 1 0 00367( , )
;

ð

V0 — ìîëüíûé îáúåì, ì3/êìîëü;

V0 = 22,413 ì3/êìîëü [2];

Ññò — ñòåõèîìåòðè÷åñêàÿ êîíöåíòðàöèÿ ïàðîâ

ËÂÆ/ÃÆ, % (îá.);

Kí — áåçðàçìåðíûé êîýôôèöèåíò, ó÷èòûâàþùèé

íåãåðìåòè÷íîñòü ïîìåùåíèÿ è íåàäèàáàòè÷-

íîñòü ïðîöåññà ãîðåíèÿ; Kí = 3 [2].

Îòìåòèì, ÷òî ïðîâåäåíèå ðàñ÷åòîâ ïî êàæäîìó

ñëó÷àþ äîñòàòî÷íî òðóäîåìêàÿ çàäà÷à, êîòîðàÿ áûëà

ðåøåíà íàìè â ðàáîòå [3]. Ê òîìó æå äàííàÿ ìåòîäè-

êà ìîæåò áûòü îãðàíè÷åííîé â ñâÿçè ñ îòñóòñòâèåì

äîñòîâåðíûõ ñïðàâî÷íûõ äàííûõ ïî ôèçèêî-õèìè-

÷åñêèì ñâîéñòâàì âåùåñòâ, èñïîëüçóåìûõ ïðè ðàñ-

÷åòå êàòåãîðèè ïîìåùåíèÿ ïî âçðûâîïîæàðíîé è

ïîæàðíîé îïàñíîñòè.

Íà ñåãîäíÿøíèé äåíü èçâåñòíî ñâûøå 100 ìëí.

èíäèâèäóàëüíûõ îðãàíè÷åñêèõ âåùåñòâ. Îäíàêî èõ

ïîæàðîîïàñíûå ñâîéñòâà èçó÷åíû ÷àñòè÷íî è ëèøü

äëÿ íåñêîëüêèõ òûñÿ÷ êèñëîðîäñîäåðæàùèõ îðãàíè-

÷åñêèõ ñîåäèíåíèé. Ýòî ñâÿçàíî â ïåðâóþ î÷åðåäü ñ

òåì, ÷òî çàòðàòû íà ýêñïåðèìåíòàëüíîå îïðåäåëå-

íèå ïîëíîãî ïåðå÷íÿ ïîæàðîîïàñíûõ õàðàêòåðèñòèê

äëÿ êàæäîãî âåùåñòâà ñóùåñòâåííû [2].

Â íàñòîÿùåå âðåìÿ äëÿ ðåøåíèÿ çàäà÷è, ñâÿçàí-

íîé ñ äîñòîâåðíûì îïðåäåëåíèåì êàòåãîðèè ïîìå-

ùåíèÿ ïî âçðûâîïîæàðíîé è ïîæàðíîé îïàñíîñòè,

ïðèìåíÿþòñÿ ðàçëè÷íûå ðàñ÷åòíûå ìåòîäû, ïîçâî-

ëÿþùèå ïðîãíîçèðîâàòü ïîæàðîîïàñíûå ñâîéñòâà

âåùåñòâ, è â ïåðâóþ î÷åðåäü íåôòåïðîäóêòîâ è ïðî-

äóêòîâ íåôòåïåðåðàáîòêè, ÷òî íå ïðîòèâîðå÷èò òðå-

áîâàíèÿì çàêîíîäàòåëüñòâà Ðîññèéñêîé Ôåäåðà-

öèè [1]. Ðàñ÷åòíûå ìåòîäû ìîãóò ðàññìàòðèâàòüñÿ

êàê àëüòåðíàòèâà ýêñïåðèìåíòàëüíîìó ïîäõîäó ê íà-

êîïëåíèþ äàííûõ ïî ïîêàçàòåëÿì ïîæàðíîé îïàñ-

íîñòè âåùåñòâ è ìàòåðèàëîâ. Ôåäåðàëüíûé çàêîí

¹ 123-ÔÇ è ÃÎÑÒ 12.1.044, âõîäÿùèé â ïåðå÷åíü

íàöèîíàëüíûõ ñòàíäàðòîâ íà ïîäòâåðæäåíèå ïîëî-

æåíèé “Òåõíè÷åñêîãî ðåãëàìåíòà î òðåáîâàíèÿõ ïî-

æàðíîé áåçîïàñíîñòè”, äîïóñêàþò òàêîé ïóòü ðå-

øåíèÿ ýòîé ïðîáëåìû.

Ðàññìàòðèâàÿ ñîâðåìåííûå ðàñ÷åòíûå ìåòîäè-

êè ïðîãíîçèðîâàíèÿ ïîæàðîîïàñíûõ ñâîéñòâ ïðî-

äóêòîâ íåôòåïåðåðàáîòêè [4], óñòàíîâèëè, ÷òî âñå

îíè ñâÿçàíû ñ òåõíè÷åñêèìè òðóäíîñòÿìè, ñëîæíî-

ñòüþ ðåøåíèÿ àïïðîêñèìàöèîííûõ óðàâíåíèé è ðà-

áîòàþò òîëüêî â ïðåäåëàõ îäíîãî êëàññà ðàññìàòðè-

âàåìûõ îðãàíè÷åñêèõ ñîåäèíåíèé [5, 6]. Â ñâÿçè ñ

ýòèì íåîáõîäèìîñòü ñîçäàíèÿ íîâîãî êîíêóðåíòî-

ñïîñîáíîãî ïîäõîäà äëÿ ðàñ÷åòà ïîæàðîâçðûâîîïàñ-

íûõ ñâîéñòâ êèñëîðîäñîäåðæàùèõ îðãàíè÷åñêèõ ñî-

åäèíåíèé ÿâëÿåòñÿ àêòóàëüíîé.

Â êà÷åñòâå àëüòåðíàòèâû ñóùåñòâóþùèì ìåòî-

äàì áûëî ðåøåíî èñïîëüçîâàòü ìåòîäèêó ïðîãíîçè-

ðîâàíèÿ ïîæàðîîïàñíûõ ñâîéñòâ ïðîäóêòîâ íåôòå-

ïåðåðàáîòêè íà îñíîâå ìîëåêóëÿðíûõ äåñêðèïòîðîâ

[7, 8] è èñêóññòâåííûõ íåéðîííûõ ñåòåé [9, 10].

Îñíîâíîé öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ïðî-

ãíîçèðîâàíèå ìàêñèìàëüíîãî äàâëåíèÿ âçðûâà ïðî-

äóêòîâ íåôòåïåðåðàáîòêè, à îñíîâíîé çàäà÷åé —

îïðåäåëåíèå êàòåãîðèè ïîìåùåíèÿ ïî âçðûâîïî-

æàðíîé è ïîæàðíîé îïàñíîñòè ñ ó÷åòîì ñïðîãíîçè-

ðîâàííûõ çíà÷åíèé.

Â êà÷åñòâå îáúåêòîâ èññëåäîâàíèÿ âûáðàíû êèñ-

ëîðîäñîäåðæàùèå ïðîèçâîäíûå ïðåäåëüíûõ óãëå-

âîäîðîäîâ, îáðàùàþùèåñÿ â íåôòåãàçîâîé îòðàñ-

ëè. Òàê, êåòîíû ïðèìåíÿþòñÿ äëÿ äåïàðàôèíèçàöèè

íåôòåïðîäóêòîâ è õàðàêòåðèçóþòñÿ îñîáîé ïîæàð-

íîé îïàñíîñòüþ.

Ìåòîäîëîãèÿ

Îäíèì èç ïåðñïåêòèâíûõ íàïðàâëåíèé ÿâëÿåòñÿ

ìåòîäèêà ïðîãíîçèðîâàíèÿ ïîæàðîîïàñíûõ ñâîéñòâ

ïðîäóêòîâ íåôòåïåðåðàáîòêè, îñíîâàííàÿ íà èñ-

ïîëüçîâàíèè ìîëåêóëÿðíûõ äåñêðèïòîðîâ è èñêóñ-

ñòâåííûõ íåéðîííûõ ñåòåé.

Ïðåäëàãàåìàÿ ìåòîäèêà ëèøåíà òàêèõ ïðîáëåì,

êàê áîëüøèå âðåìåííûå è ðåñóðñíûå çàòðàòû, ñëîæ-

íîñòè ïðè ðàñ÷åòàõ. Êðîìå òîãî, îíà ïîçâîëÿåò â ðå-

æèìå ðåàëüíîãî âðåìåíè áåç ïðåðûâàíèÿ ïðîöåññà

ïðîãíîçèðîâàòü ïîæàðîîïàñíûå ñâîéñòâà ïðîäóê-

òîâ íåôòåïåðåðàáîòêè. Ñõåìàòè÷åñêè äàííàÿ ìåòî-

äèêà ïðåäñòàâëåíà íà ðèñ. 1.

Óñëîâíûé ñöåíàðèé ðåàëèçàöèè ïðåäëàãàåìîé

ìåòîäèêè âêëþ÷àåò â ñåáÿ ÷åòûðå îñíîâíûõ ýòàïà:

� ýòàï 1: àíàëèç òåõíè÷åñêîé äîêóìåíòàöèè íà îáú-

åêò çàùèòû è òåõíîëîãè÷åñêèé ïðîöåññ, îñóùå-

ñòâëÿåìûé â ïîìåùåíèè;

� ýòàï 2: îïðåäåëåíèå íàèáîëåå ïîæàðîâçðûâî-

îïàñíîãî âåùåñòâà, èñïîëüçóåìîãî íà îáúåêòå çà-

ùèòû, è óñòàíîâëåíèå åãî ïîæàðîîïàñíûõ õà-

ðàêòåðèñòèê;

� ýòàï 3: ðàñ÷åò èçáûòî÷íîãî äàâëåíèÿ è îïðåäå-

ëåíèå êàòåãîðèè ïîìåùåíèÿ ïî âçðûâîïîæàðíîé

è ïîæàðíîé îïàñíîñòè;

� ýòàï 4: ôîðìèðîâàíèå ïîëó÷åííûõ ðåçóëüòàòîâ.

Ñ ïîìîùüþ ïðîãðàììíîãî êîìïëåêñà CODESSA

PRO äëÿ îáó÷àþùåé âûáîðêè ðàññ÷èòàíî 38 òèïî-

ëîãè÷åñêèõ äåñêðèïòîðîâ. Íà îñíîâå êðèòè÷åñêî-

ãî àíàëèçà ïîëó÷åííûõ êîððåëÿöèîííûõ çàâèñèìî-

ñòåé ýòèõ äåñêðèïòîðîâ áûëè ðàññ÷èòàíû çíà÷åíèÿ

ìàêñèìàëüíîãî äàâëåíèÿ âçðûâà, ïðåäñòàâëåííûå â

òàáë. 1.
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Â òàáë. 2 ïðèâåäåíû ðåçóëüòàòû ðàñ÷åòà êàòåãî-

ðèè ïîìåùåíèÿ ïðè âñåõ ðàâíûõ óñëîâèÿõ.

Ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà èçáûòî÷íî-

ãî äàâëåíèÿ, îïðåäåëåííîãî ïî ÑÏ 12.13130.2009 è

ïðåäëàãàåìîé ìåòîäèêå, ïðèâåäåíû íà ðèñ. 2.

Èç ðèñ. 2 âèäíî, ÷òî ïðåäëàãàåìàÿ è äåéñòâó-

þùàÿ ìåòîäèêè ïîçâîëÿþò ïîëó÷àòü ñîïîñòàâèìûå

çíà÷åíèÿ èçáûòî÷íîãî äàâëåíèÿ äëÿ êèñëîðîäñîäåð-

æàùèõ ïðîèçâîäíûõ ïðåäåëüíûõ óãëåâîäîðîäîâ.

Âûâîäû

Àíàëèçèðóÿ çíà÷åíèÿ, ïîëó÷åííûå â ðåçóëüòàòå

ðàñ÷åòà èçáûòî÷íîãî äàâëåíèÿ âçðûâà, èç ïðåäñòàâ-

ëåííîãî íà ðèñ. 2 ãðàôèêà âèäèì, ÷òî ìåòîäèêà ïðî-

ãíîçèðîâàíèÿ ïîæàðîîïàñíûõ ñâîéñòâ ïðîäóêòîâ

íåôòåïåðåðàáîòêè íà îñíîâå ìîëåêóëÿðíûõ äåñêðèï-

òîðîâ è èñêóññòâåííûõ íåéðîííûõ ñåòåé íå èñêëþ-

÷àåò ñóùåñòâóþùåé ìåòîäèêè ïî îïðåäåëåíèþ êà-

Íîìåð
âåùåñòâà

Substance
number

Êèñëîðîäñîäåðæàùèå
ïðîèçâîäíûå ïðåäåëüíûõ

óãëåâîäîðîäîâ

Oxygen-containing derivatives
of saturated hydrocarbons

Ïðîãíîçèðóåìûå
çíà÷åíèÿ
Ðmax, êÏà

Projected values
Ðmax, kPa

1 2-Ïåíòàíîí / 2-Pentanone 748

2 2-Îêòàíîí / 2-Octanone 879

3 2-Äåêàíîí / 2-Decanonå 689

4 4-Ãåïòàíîí / 4-Heptanone 870

5 2-Äîäåêàíîí / 2-Dodecanone 753

* Ñïðàâî÷íûå äàííûå äëÿ ýòèõ ïðîèçâîäíûõ îòñóòñòâó-

þò [11, 12].

Reference data for these derivatives are absent [11, 12] .

Òàáëèöà 1. Ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ìàêñèìàëüíîãî
äàâëåíèÿ âçðûâà ïðåäåëüíûõ êåòîíîâ

Table 1. Results of forecasting the maximum burst pressure
of limiting ketones

Ðèñ. 1. Ìåòîäèêà ðàñ÷åòà êàòåãîðèè ïîìåùåíèÿ íà îñíîâå äàííûõ î äåñêðèïòîðàõ

Fig. 1. The procedure for calculating the category of the room on the basis of data on descriptors

Ðèñ. 2. Ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà ðàñ÷åòíîãî èçáû-

òî÷íîãî äàâëåíèÿ

Fig. 2. Results of the comparative analysis of the calculated excess

pressure
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òåãîðèè ïîìåùåíèÿ ïî âçðûâîïîæàðíîé è ïîæàðíîé

îïàñíîñòè, ïðåäñòàâëåííîé â ÑÏ 12.13130.2009 [2],

à äîïîëíÿåò åå. Îòìåòèì, ÷òî ñîâìåñòíîå ïðèìå-

íåíèå äâóõ ìåòîäèê ïîçâîëèò äîïîëíèòü è ïðîâå-

ðèòü ñóùåñòâóþùèå áàçû äàííûõ ïî ïîêàçàòåëÿì

ïîæàðîâçðûâîîïàñíîñòè îðãàíè÷åñêèõ ñîåäèíåíèé,

à òàêæå ðàçðàáîòàòü áîëåå îáîñíîâàííûé ïåðå÷åíü

ìåðîïðèÿòèé, íàïðàâëåííûõ íà îáåñïå÷åíèå ïî-

æàðíîé áåçîïàñíîñòè ïðåäïðèÿòèé íåôòåãàçîâîãî

ñåêòîðà.

Êèñëîðîäñîäåðæàùèå ïðîèçâîä-
íûå ïðåäåëüíûõ óãëåâîäîðîäîâ

Oxygen-containing derivatives
of saturated hydrocarbons

Ì,
êã/êìîëü

M,
kg/kmol

Píàñ, êÏà
(38 °Ñ)

Pnas, kPa
(38 °Ñ)

Ññò, %

Ñst, %

Ðmax1�Ðmax2,
êÏà

Ðmax1�Ðmax2,
kPa

(ï , êã/ì3

(p, kg/m3

m, êã

m, kg

�Ð1, êÏà

�Ð1, kPa

�Ð2, êÏà

�Ð2, kPa

2-Ïåíòàíîí / 2-Pentanone 88,15 1,58 1,93 768/900 4,157 10 4,3 7,4

2-Îêòàíîí / 2-Octanone 128,2 0,5 6,44 879/900 1,804 10 4,9 5,1

2-Äåêàíîí / 2-Decanonå 88,104 9,351 3,97 689/900 3,450 10 3,7 5,8

4-Ãåïòàíîí / 4-Heptanone 114,3 1,442 3,33 870/900 2,902 10 5,0 5,5

2-Äîäåêàíîí / 2-Dodecanone 98,3 1,78 3,47 753/900 3,305 10 4,4 5,3

Òàáëèöà 2. Ðåçóëüòàòû ðàñ÷åòà êàòåãîðèè ïîìåùåíèÿ

Table 2. Results of calculating the category of premises
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ABSTRACT

The article raises the urgent issue — the lack of physicochemical properties of the new synthesized

substances. These properties will allow employees of supervisory activities to develop fire safety

systems at security facilities. The efficiency of such systems is achieved by eliminating the com-

bustible environment or the ignition source.

Using the example of oxygen-containing hydrocarbons, which are used practically in all areas of

industry and are produced according to reference data in the amount of more than several tens of

millions of tons per year, it was possible to predict the maximum explosion pressure, i. e. one of

the most important fire hazard properties of a substance, with the help of a technique for predicting

the fire hazard properties of oil refining products based on molecular descriptors and artificial neural

networks. The proposed methodology is implemented using the author’s computer program “Neuro-

Packet KDS 1.0”.

The program “NeuroPacket KDS 1.0” allows you to: download and view databases containing

the structures of chemical compounds and their properties; to correlate the input data; to evaluate

the received models statistically; use the obtained neuronet models to predict the properties of

substances without conducting a complex experiment.

This approach to predicting the fire hazard property of refined products describes the structure of

the molecule with the help of molecular descriptors and establishes quantitative correlations between

the values found using artificial neural networks.

Based on some reference data, data was verified. In addition, the maximum explosion pressure

was predicted for substances that are not known in the reference and regulatory literature. This makes

it possible to build on the values obtained in the development of fire safety systems.

Based on the results obtained, the category of premises for explosion and fire hazard was

calculated. It was found that the estimated value of excess pressure was less than the claimed value,

and therefore the financial costs of developing a fire safety system would also be reduced.

It should be noted that the methodology for predicting the fire-hazardous properties of oil refining

products based on the use of molecular descriptors and artificial neural networks allows us to con-

clude that this technique can be used to predict other fire-hazardous properties of organic substances.

Keywords: forecasting; fire hazard properties; oil refining; fire safety; flammable liquids; neural net-

works.
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