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Ðàññìîòðåí íîâûé âèä òåõíè÷åñêèõ ñðåäñòâ ïîæàðíîé ñèãíàëèçàöèè – èçâåùàòåëè ïîæàðíûå
ìóëüòèêðèòåðèàëüíûå (ÈÏÌ). Ïðèâåäåíà êëàññèôèêàöèÿ ýòèõ èçâåùàòåëåé â Ðîññèè è çà ðóáå-
æîì. Ïðåäëîæåíî ïðè îöåíêå ýôôåêòèâíîñòè ôóíêöèîíèðîâàíèÿ ìíîãîáëî÷íîãî ÈÏÌ ó÷è-
òûâàòü íå òîëüêî õàðàêòåðèñòèêè îáíàðóæåíèÿ, íî è åãî àïïàðàòóðíóþ íàäåæíîñòü. Ïîëó÷åíî
ìàòåìàòè÷åñêîå âûðàæåíèå äëÿ îöåíêè ýòîé ýôôåêòèâíîñòè ÈÏÌ; ïðîâåäåí åãî ÷èñëåííûé
àíàëèç. Ïîêàçàíà âîçìîæíîñòü îïòèìèçàöèè êîíñòðóêöèè èçâåùàòåëåé äàííîãî âèäà ñ èñïîëü-
çîâàíèåì ââåäåííîãî ïàðàìåòðà.
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Â ïîñëåäíèå ãîäû íà ðûíêå òåõíè÷åñêèõ ñðåäñòâ ïî-
æàðíîé ñèãíàëèçàöèè ïîÿâèëèñü èçâåùàòåëè, õàðàê-
òåðèçóåìûå êàê ìóëüòèêðèòåðèàëüíûå è ìóëüòè-

ñåíñîðíûå [1, 2]. Øèðîêîå ðàñïðîñòðàíåíèå òàêèõ
èçâåùàòåëåé îáóñëîâëåíî èõ áîëåå âûñîêîé ýôôåê-
òèâíîñòüþ ïî ñðàâíåíèþ ñ îäíîòèïíûìè êîìáèíè-
ðîâàííûìè èçâåùàòåëÿìè. Ê îñíîâíûì ïîêàçàòåëÿì
ýôôåêòèâíîñòè îòíîñÿò: óìåíüøåíèå âðåìåíè îá-
íàðóæåíèÿ ïîæàðà çà ñ÷åò îáíàðóæåíèÿ îòêðûòûõ è
òëåþùèõ î÷àãîâ íà ðàííåé ñòàäèè; çàùèòó îò ëîæ-
íûõ òðåâîã ïðè âîçäåéñòâèè ïàðà, àýðîçîëåé, ïûëè.
Áûñòðîå ðàçâèòèå äàííîãî âèäà òåõíè÷åñêèõ ñðåäñòâ
ïîòðåáîâàëî îïðåäåëåíèÿ èõ ìåñòà è ðîëè â ñèñòå-
ìàõ ïîæàðíîé ñèãíàëèçàöèè.

Ìóëüòèêðèòåðèàëüíûå è ìóëüòèñåíñîðíûå ïî-
æàðíûå èçâåùàòåëè îòíîñÿòñÿ ê êëàññó àâòîìàòè÷å-
ñêèõ ïîæàðíûõ èçâåùàòåëåé (ÈÏ), ðåàãèðóþùèõ íà
äâà èëè áîëåå ôèçè÷åñêèõ ôàêòîðîâ ïîæàðà (ÃÎÑÒ Ð
53325–2012). Îñîáåííîñòüþ èõ â îòëè÷èå îò “îáû÷-
íûõ” êîìáèíèðîâàííûõ ÈÏ ÿâëÿåòñÿ íàëè÷èå ñëîæ-
íîãî àëãîðèòìà îáðàáîòêè èíôîðìàöèè â ñðàâíåíèè
ñ ïðèìåíÿåìîé ðàíåå ïðîñòåéøåé ëîãèêîé “ÈËÈ”.

Çà ðóáåæîì ðàçäåëÿþò ìóëüòèêðèòåðèàëüíûå è
ìóëüòèñåíñîðíûå ÈÏ ïî âêëàäó àíàëèçèðóåìûõ ôàê-
òîðîâ â ïðèíÿòèå ðåøåíèÿ î ôîðìèðîâàíèè èçâå-
ùåíèÿ “ïîæàð” â ñèñòåìå ñèãíàëèçàöèè. Ìóëüòèêðè-

òåðèàëüíûé ÈÏ îöåíèâàåò îáñòàíîâêó ïî îñíîâíî-
ìó îáíàðóæèâàåìîìó ôàêòîðó. Ïðè ýòîì ÷óâñòâè-
òåëüíîñòü ïî îñíîâíîìó êàíàëó çàâèñèò îò èçìåíåíèÿ
äðóãèõ êîíòðîëèðóåìûõ ôàêòîðîâ. Ìóëüòèñåíñîð-
íûé ÈÏ îáíàðóæèâàåò ïîæàð ïî íåñêîëüêèì âèäàì
êîíòðîëèðóåìûõ ôàêòîðîâ, íî èñïîëüçóåò ñëîæíûé
àëãîðèòì îáðàáîòêè èíôîðìàöèè, ïîñòóïàþùåé îò
ñåíñîðîâ (÷óâñòâèòåëüíûõ ýëåìåíòîâ), îáåñïå÷èâà-
þùèõ ïðåîáðàçîâàíèå òåêóùåãî çíà÷åíèÿ êîíòðîëè-
ðóåìîãî ôèçè÷åñêîãî ïàðàìåòðà îêðóæàþùåé ñðåäû
â ýëåêòðè÷åñêèé ñèãíàë.

Â Ðîññèè òåðìèíîëîãèÿ, êàñàþùàÿñÿ ðàçëè÷íûõ
âèäîâ êîìáèíèðîâàííûõ ÈÏ, ïðåäñòàâëåíà â íîâîì,
ðàçðàáàòûâàåìîì â íàñòîÿùåå âðåìÿ ÃÎÑÒå “Èçâå-
ùàòåëè ïîæàðíûå ìóëüòèêðèòåðèàëüíûå. Îáùèå òåõ-
íè÷åñêèå òðåáîâàíèÿ è ìåòîäû èñïûòàíèé”. Â ñîîò-
âåòñòâèè ñ íèì èçâåùàòåëü ïîæàðíûé ìóëüòèêðèòå-
ðèàëüíûé (ÈÏÌ) îïðåäåëåí êàê “àâòîìàòè÷åñêèé ÈÏ,
êîíòðîëèðóþùèé äâà èëè áîëåå ôèçè÷åñêèõ ïàðà-
ìåòðà îêðóæàþùåé ñðåäû, èçìåíÿþùèõñÿ ïðè ïî-
æàðå, è îáåñïå÷èâàþùèé ñàìîñòîÿòåëüíî ëèáî âî
âçàèìîäåéñòâèè ñ ïðèåìíî-êîíòðîëüíûì ïðèáîðîì
(ÏÏÊÏ) ôîðìèðîâàíèå ñèãíàëà î ïîæàðå íà îñíîâà-
íèè ðåçóëüòàòîâ îáðàáîòêè êîíòðîëèðóåìûõ äàííûõ
ïî çàäàííîìó àëãîðèòìó”. Òàêèì îáðàçîì, òåðìèí
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ÈÏÌ âêëþ÷àåò â ñåáÿ è ìóëüòèêðèòåðèàëüíûå, è ìóëü-
òèñåíñîðíûå ÈÏ.

Êëàññèôèêàöèÿ ÈÏÌ, ó÷èòûâàþùàÿ ðàçëè÷íûå
ñïîñîáû èõ òåõíè÷åñêîé ðåàëèçàöèè, ïðèâåäåíà íà
ðèñ. 1.

Ñëåäóåò îòìåòèòü îñîáåííîñòè äàííîé êëàññè-
ôèêàöèè. Â íàñòîÿùåå âðåìÿ â ÈÏÌ äëÿ ôîðìèðî-
âàíèÿ êàíàëîâ îáíàðóæåíèÿ äåéñòâèòåëüíî èñïîëü-
çóþòñÿ ÷åòûðå îñíîâíûõ âèäà êîíòðîëèðóåìûõ
ôèçè÷åñêèõ ïàðàìåòðîâ îêðóæàþùåé ñðåäû — òåï-
ëîâîé, äûìîâîé, ïëàìåíè, ãàçîâûé. Âìåñòå ñ òåì
äàííûé ïåðå÷åíü íå îãðàíè÷èâàåò ÷èñëî âîçìîæ-
íûõ îáíàðóæèâàåìûõ ôàêòîðîâ ïîæàðà. Èçâåñòíû,
íàïðèìåð, óñòðîéñòâà, èñïîëüçóþùèå àêóñòè÷åñêèå
ýôôåêòû, ñîïðîâîæäàþùèå ïîæàð [3], èçìåíåíèå
âèäåîèçîáðàæåíèÿ â âèäèìîé îáëàñòè ñïåêòðà [4–8]
è ò. ä. Êðîìå òîãî, îñîáåííîñòè èñïîëüçóåìûõ ïðèí-
öèïîâ äåéñòâèÿ êàíàëîâ îáíàðóæåíèÿ ìîãóò ïîòðå-

áîâàòü èõ ðàçäåëåíèÿ â ïðåäåëàõ îäíîãî ôàêòîðà (íà-
ïðèìåð, èíôðàêðàñíàÿ è óëüòðàôèîëåòîâàÿ îáëàñòè
ñïåêòðà ïðè îáíàðóæåíèè ïëàìåíè, îïòè÷åñêàÿ è
ðàäèîèçîòîïíàÿ — ïðè îáíàðóæåíèè äûìà). Òàêèì
îáðàçîì, êîëè÷åñòâî êàíàëîâ îáíàðóæåíèÿ â îáùåì
ñëó÷àå ìîæåò áûòü áîëüøå ÷åòûðåõ.

Âòîðîé îñîáåííîñòüþ ÿâëÿåòñÿ ñïîñîá òåõíè÷å-
ñêîé ðåàëèçàöèè êàíàëîâ îáíàðóæåíèÿ. Îíè ìîãóò
áûòü îáúåäèíåíû â îäèí êîíñòðóêòèâíî çàêîí÷åí-
íûé áëîê èëè ïðåäñòàâëÿòü ñîáîé ìíîãîáëî÷íóþ
êîíñòðóêöèþ ñ ïðîâîäíûìè ëèíèÿìè ñâÿçè ìåæäó
âçàèìîäåéñòâóþùèìè ýëåìåíòàìè è ñ ÏÏÊÏ. Óñëîæ-
íåíèå êîíñòðóêöèè è ââåäåíèå äîïîëíèòåëüíûõ ñî-
åäèíåíèé íåèçáåæíî îòðèöàòåëüíî ñêàæåòñÿ íà íà-
äåæíîñòè èçâåùàòåëÿ.

Òàêèì îáðàçîì, ïðè îöåíêå ýôôåêòèâíîñòè ÈÏÌ
öåëåñîîáðàçíî äîïîëíèòåëüíî ó÷èòûâàòü òàêîé âàæ-
íûé ïîêàçàòåëü, êàê íàäåæíîñòü, êîòîðàÿ õàðàêòå-
ðèçóåòñÿ ñòåïåíüþ ãîòîâíîñòè èçâåùàòåëÿ â ïðîèç-
âîëüíûé ìîìåíò âðåìåíè âûïîëíèòü ñâîþ îñíîâíóþ
ôóíêöèþ, çàêëþ÷àþùóþñÿ â îáíàðóæåíèè ïîæàðà.

Ðàññìîòðèì âîçìîæíîñòü ââåäåíèÿ êîìïëåêñíî-
ãî ïîêàçàòåëÿ — òåõíè÷åñêîé ýôôåêòèâíîñòè ÈÏÌ
Ýò, ïîä êîòîðîé áóäåì ïîíèìàòü âåðîÿòíîñòü âû-
ïîëíåíèÿ èì îñíîâíîé çàäà÷è (öåëåâîé ôóíêöèè),
ñîñòîÿùåé äëÿ ðàáîòîñïîñîáíîãî èçâåùàòåëÿ â íà-
äåæíîì îáíàðóæåíèè ïîæàðà:

Ýò = Ðð Ðîï, (1)

ãäå Ðð — âåðîÿòíîñòü ðàáîòîñïîñîáíîãî ñîñòîÿíèÿ;
Ðîï — âåðîÿòíîñòü îáíàðóæåíèÿ ïîæàðà.
Âåðîÿòíîñòü Ðð õàðàêòåðèçóåòñÿ âåðîÿòíîñòüþ

ðàáîòîñïîñîáíîãî ñîñòîÿíèÿ ê íà÷àëó âîçíèêíîâå-
íèÿ íåîáõîäèìîñòè îáíàðóæåíèÿ ïîæàðà Ðð.íà÷.î è
âåðîÿòíîñòüþ ðàáîòîñïîñîáíîãî ñîñòîÿíèÿ â ïåðè-
îä åãî îáíàðóæåíèÿ Ðð.îï:

Ðð = Ðð.íà÷.î Ðð.îï. (2)

Âåðîÿòíîñòü Ðð.íà÷.î îïðåäåëÿåòñÿ êàê êîýôôè-
öèåíò ãîòîâíîñòè [9], ò. å.

Ðð.íà÷.î&
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, (3)

ãäå Òíî — ñðåäíåå âðåìÿ íàðàáîòêè íà îòêàç;
Òâ — ñðåäíåå âðåìÿ âîññòàíîâëåíèÿ.
Äëÿ Ðð.îï ìîæíî çàïèñàòü:

Ðð.îï � �exp ( ) ,t Tî íî (4)

ãäå tî — ïåðèîä íàáëþäåíèÿ (îáû÷íî 103 ÷).
Ðàññìîòðèì ÈÏÌ, ñîñòîÿùèé èç n êàíàëîâ îá-

íàðóæåíèÿ, ïðè ýòîì îòêàç ëþáîãî èç íèõ ïðèâîäèò
ê íàðóøåíèþ ðàáîòîñïîñîáíîñòè âñåãî èçâåùàòå-
ëÿ. Â ýòîì ñëó÷àå
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ãäå Pð.oï i, Òíî i — ñîîòâåòñòâåííî âåðîÿòíîñòü ðàáî-
òîñïîñîáíîãî ñîñòîÿíèÿ â ïåðèîä îáíàðóæåíèÿ
è ñðåäíåå âðåìÿ íàðàáîòêè íà îòêàç äëÿ i-ãî êà-
íàëà.
Ïàðàìåòð Ðð.íà÷.î ìîæíî îïðåäåëèòü ñ ïîìîùüþ

âûðàæåíèÿ
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Ïîäñòàâëÿÿ (5) è (6) â (2), ïîëó÷èì âûðàæåíèå
äëÿ âåðîÿòíîñòè ðàáîòîñïîñîáíîãî ñîñòîÿíèÿ ÈÏÌ:
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Íà ðèñ. 2 è 3 â êà÷åñòâå ïðèìåðà ïðåäñòàâëåíû
çàâèñèìîñòè Pð = F(n, Òâ) è Pð = F(Òíî, Òâ) ïðè îïðå-
äåëåííûõ çíà÷åíèÿõ îñòàëüíûõ ïàðàìåòðîâ. Èç ðè-
ñóíêîâ ñëåäóåò, ÷òî âåðîÿòíîñòü ðàáîòîñïîñîáíîãî
ñîñòîÿíèÿ Pð ñóùåñòâåííî çàâèñèò êàê îò êîëè÷å-
ñòâà êàíàëîâ îáíàðóæåíèÿ n, òàê è îò èõ íàäåæíî-
ñòè, õàðàêòåðèçóåìîé ïàðàìåòðîì Òíî.

Â îáùåì ñëó÷àå îòäåëüíûå êàíàëû îáíàðóæåíèÿ
â ÈÏÌ äëÿ ïðèíÿòèÿ ðåøåíèÿ î ïîæàðå ìîãóò îáú-
åäèíÿòüñÿ ïî çàäàííîé ëîãè÷åñêîé ñõåìå “ÈËÈ”,
“È” èëè ìàæîðèòàðíîé ëîãèêå “m èç n”. Â ïîñëåä-
íåì ñëó÷àå îáíàðóæåíèå ïðîèçîéäåò, åñëè èç n êà-
íàëîâ çà çàäàííûé ïðîìåæóòîê âðåìåíè îáíàðóæàò
ïîæàð (ñðàáîòàþò) m êàíàëîâ.

Èç òåîðèè âåðîÿòíîñòåé èçâåñòíî, ÷òî âåðîÿò-
íîñòü íàñòóïëåíèÿ ñîáûòèÿ îáíàðóæåíèÿ äëÿ n íå-

çàâèñèìûõ êàíàëîâ m ðàç ðàâíà êîýôôèöèåíòó !n

ïðè Zm â âûðàæåíèè ïðîèçâîäÿùåé ôóíêöèè [12]:

!n
m

i i
m

i

n

Z q P Z( ) ( ),� �
�
' îï

1

(9)

ãäå qi = 1 – Pîï i;
Pîï i — âåðîÿòíîñòü îáíàðóæåíèÿ ïîæàðà i-ì êà-
íàëîì.
Ñ ó÷åòîì ýòîãî â îáùåì âèäå äëÿ ëþáîãî n ( 1 ïðè

1 ) m ) n ìîæíî ïðåäñòàâèòü âûðàæåíèå äëÿ îïðå-
äåëåíèÿ âåðîÿòíîñòè îáíàðóæåíèÿ Ðîï â âèäå [11]:

P Pk
m k
k
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n m n
n m k

îï îïÑ� �
�

�
�
�

�

�
�
�
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�

�

�
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� �

( ) ,1 1
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ãäå m — êîëè÷åñòâî ñðàáàòûâàíèé;

Ðèñ. 2. Çàâèñèìîñòü âåðîÿòíîñòè Ðð ðàáîòîñïîñîáíîãî ñî-
ñòîÿíèÿ ÈÏÌ îò êîëè÷åñòâà êàíàëîâ îáíàðóæåíèÿ n ïðè
to = 103 ÷, Òíî i = 105 ÷ è âðåìåíè âîññòàíîâëåíèÿ Òâ: 1 — 6 ÷;
2 — 24 ÷; 3 — 180 ÷

Ðèñ. 4. Çàâèñèìîñòü âåðîÿòíîñòè îáíàðóæåíèÿ ïîæàðà Ðîï
îò êîëè÷åñòâà êàíàëîâ îáíàðóæåíèÿ n: 1 — m = 1; 2 — m = 2;
3 — m = 3; 4 — m = 4; 5 — m = 5

Ðèñ. 3. Çàâèñèìîñòü âåðîÿòíîñòè Ðð ðàáîòîñïîñîáíîãî ñî-
ñòîÿíèÿ ÈÏÌ îò ñðåäíåé íàðàáîòêè íà îòêàç êàíàëîâ îáíà-
ðóæåíèÿ Òíî i ïðè to = 103 ÷, n = 4 è âðåìåíè âîññòàíîâëåíèÿ
Òâ: 1 — 6 ÷; 2 — 24 ÷; 3 — 180 ÷
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n — îáùåå êîëè÷åñòâî êàíàëîâ îáíàðóæåíèÿ;
k — ïîðÿäêîâûé íîìåð ñëàãàåìîãî ñóììû, ñ÷è-
òàÿ ïåðâîå íóëåâûì;
(n – m + 1) — êîëè÷åñòâî ÷ëåíîâ (ñëàãàåìûõ)
îáùåé ñóììû — âñåãî âûðàæåíèÿ (10);

P i

m k

îï

�

'� — ñóììà âñåõ âîçìîæíûõ ïðîèçâåäå-
íèé âåðîÿòíîñòåé îáíàðóæåíèÿ, îòëè÷àþùèõñÿ
èíäåêñîì èç n ïî (m + k);
Ñm k

k
� �1 — êîëè÷åñòâî ñî÷åòàíèé èç (m + k – 1)

ïî k;

Ñ
m k

m k
m k
k
� � �

� �
�1

1
1

( )!
( )! !

;

Ñn
n m k� � — êîëè÷åñòâî ÷ëåíîâ ýòîé ñóììû.

Íà ðèñ. 4 ïðåäñòàâëåíà çàâèñèìîñòü Pîï = F(n, m)
äëÿ âåðîÿòíîñòè îáíàðóæåíèÿ êàæäûì êàíàëîì, ñî-
ñòàâëÿþùåé Pîï i = 0,9.

Ïîäñòàâèâ (8) è (10) â (1), îêîí÷àòåëüíî ïîëó÷èì
âûðàæåíèå äëÿ îöåíêè òåõíè÷åñêîé ýôôåêòèâíî-
ñòè ÈÏÌ, ñîñòîÿùåãî èç n êàíàëîâ îáíàðóæåíèÿ:
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Ïðîâåäåì àíàëèç âûðàæåíèÿ (11) äëÿ îïðåäå-
ëåíèÿ õàðàêòåðà çàâèñèìîñòè Ýò îò n è m ïðè ðàç-
ëè÷íûõ çíà÷åíèÿõ õàðàêòåðèñòèê îáíàðóæåíèÿ êà-
íàëîâ Pîï i è ïàðàìåòðîâ èõ íàäåæíîñòè. Íà ðèñ. 5
ïðåäñòàâëåíà çàâèñèìîñòü òåõíè÷åñêîé ýôôåêòèâ-
íîñòè Ýò îò êîëè÷åñòâà êàíàëîâ îáíàðóæåíèÿ n ïðè
m = 1.

Êàê ïîêàçàíî âûøå, ñ óâåëè÷åíèåì n äëÿ ôèêñè-
ðîâàííîãî m çíà÷åíèå âåðîÿòíîñòè Pð íîñèò íèñïà-
äàþùèé õàðàêòåð, à Pîï — íàîáîðîò, âîñõîäÿùèé,
ïîýòîìó çàâèñèìîñòü Ýò(n) èìååò ìàêñèìóì.

Ó÷èòûâàÿ ýòî, ìîæíî îïðåäåëèòü îïòèìàëüíîå
çíà÷åíèå n, ïðè êîòîðîì âåëè÷èíà Ýò ñòàíîâèòñÿ ìàê-
ñèìàëüíîé â çàâèñèìîñòè îò íàäåæíîñòè êàíàëîâ
îáíàðóæåíèÿ. Ñîîòâåòñòâóþùàÿ çàâèñèìîñòü ïðåä-
ñòàâëåíà íà ðèñ. 6. Äëÿ çàäàííûõ çíà÷åíèé ïàðàìåò-
ðîâ è ðàçëè÷íûõ çíà÷åíèé âðåìåíè âîññòàíîâëåíèÿ
îïòèìàëüíîå êîëè÷åñòâî êàíàëîâ îáíàðóæåíèÿ â ÈÏÌ

íàõîäèòñÿ â äèàïàçîíå 2–5. Ñëåäóåò îòìåòèòü, ÷òî
ïðè âûáîðå îïòèìàëüíîãî ÷èñëà êàíàëîâ n äîëæíî
ó÷èòûâàòüñÿ ñîîòâåòñòâóþùåå çíà÷åíèå Ýò, êîòîðîå
îïðåäåëÿåòñÿ íå òîëüêî õàðàêòåðèñòèêàìè ÈÏÌ,
íî è óñëîâèÿìè åãî ýêñïëóàòàöèè è òåõíè÷åñêîãî îá-
ñëóæèâàíèÿ.

Òàêèì îáðàçîì, ïðåäëîæåííûé ïàðàìåòð òåõíè-
÷åñêîé ýôôåêòèâíîñòè Ýò ìîæåò áûòü èñïîëüçîâàí
â îáîñíîâàííûõ ñëó÷àÿõ ïðè ðàçðàáîòêå è ïðèìåíå-
íèè ÈÏÌ, à òàêæå ìîäóëüíûõ êîìïëåêñîâ è ñèñòåì
ïîæàðíîé ñèãíàëèçàöèè.

Ðèñ. 5. Çàâèñèìîñòü òåõíè÷åñêîé ýôôåêòèâíîñòè ÈÏÌ Ýò
îò êîëè÷åñòâà êàíàëîâ îáíàðóæåíèÿ n ïðè m = 1, to = 103 ÷,
Òíî i = 6·104 ÷, Pîï i = 0,9 è âðåìåíè âîññòàíîâëåíèÿ Òâ: 1 — 6 ÷;
2 — 24 ÷; 3 — 180 ÷

Ðèñ. 6. Çàâèñèìîñòü îïòèìàëüíîãî êîëè÷åñòâà êàíàëîâ îá-
íàðóæåíèÿ ÈÏÌ îò ñðåäíåãî âðåìåíè íàðàáîòêè íà îòêàç êà-
íàëîâ îáíàðóæåíèÿ Òíî i ïðè m = 1, to = 103 ÷, Pîï i = 0,9 è âðå-
ìåíè âîññòàíîâëåíèÿ Òâ: 1 — 6 ÷; 2 — 24 ÷; 3 — 180 ÷
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ABSTRACT

Now detectors that sensing on two and more fire physical factors have appeared and get popular
application. These detectors are different concerning usual combined fire detectors and they use more
difficult algorithm of information processing.

The considered classification of multicriterial fire detectors has allowed to dedicate two features
accounting various ways of their technical implementation.

The first feature is probably number of used types of monitored physical environment parameters.
Now four main channels of detection are actively used in such detectors: heat, smoke, flame and gas.
However, this list doesn’t limit possible detected factors of ignition. Now there are known, for
example, devices which use acoustic effects, conducting fire, change video image within scene of
specter and others.

The second feature is way of technical implementation of detection channel. They can be joined
by one constructively completed unit or be multiblock structure, with wire communication lines
between cooperated components and with fire control panel. Construction complication and the in-
troduction additional connections negatively influence on detector’s reliability.
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Thus, during evaluating of efficiency it is necessary additionally to consider important indicator
— reliability, which can be characterized by degree of readiness of multicriterial fire detector to
perform its main function of fire detection at any moment of time. In this article the opportunity of
introduction of complex indicator “technical readiness” of multicriterial fire detector is considered.
This indicator is probability of performance by multicriterial fire detector the main preset task (objec-
tive function), that consists in insured fire detection.

The mathematical expression for technical efficiency of multicriterial fire detector is received.
Its numeric analysis for determination of dependences character of “technical efficiency” from
number of detection channels at different values of detection channels characteristics and parameters
their reliability is carried out.

The opportunity of construction detector’s optimization by usage of introduced parameter is shown
in this article. The offered parameter of technical efficiency may be used in well-founded cases for
designing and application of multicriterial fire detector and also for modular complexes and fire alarm
systems.

Keywords: fire alarm; fire detection; multicriterial fire detector; detection channel; reliability; tech-
nical efficiency.
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