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Ïîêàçàíî, ÷òî ìíîãèå òåïëîâûå çàäà÷è íàó÷íîãî è ïðèêëàäíîãî õàðàêòåðà íóæäàþòñÿ â èíôîð-
ìàöèè î ðàñïðåäåëåíèè òåìïåðàòóðû â ãàçîâîé ñðåäå. Ïîñêîëüêó òåìïåðàòóðíûå ïîëÿ ìîãóò
áûòü íåñòàöèîíàðíûìè, òî ÷àñòî òðåáóåòñÿ çíàíèå äèíàìèêè èõ èçìåíåíèÿ, îäíàêî ñóùåñòâó-
þùèå ìåòîäû íå âñåãäà ïîçâîëÿþò ïîëó÷èòü äèíàìè÷åñêèå õàðàêòåðèñòèêè èçìåíåíèÿ òåìïå-
ðàòóðíîãî ïîëÿ. Ðàññìîòðåí ìåòîä ïîñòðîåíèÿ òåìïåðàòóðíîãî ïîëÿ ãàçîâîé ñðåäû â îáúåìå
ïîìåùåíèÿ. Ïîêàçàíî, ÷òî òåìïåðàòóðà ãàçîâîé ñðåäû â êîíòðîëüíûõ òî÷êàõ ìîæåò îïðåäå-
ëÿòüñÿ òåìïåðàòóðîé ïîâåðõíîñòè äàò÷èêà. Ðåøåíà çàäà÷à îïðåäåëåíèÿ äèíàìèêè èçìåíåíèÿ
òåìïåðàòóðíîãî ïîëÿ ïî òåìïåðàòóðå ïîâåðõíîñòè äàò÷èêà, âûïîëíåííîãî â ôîðìå ïëîñêîé
ïëàñòèíû. Ïîêàçàíà âîçìîæíîñòü îïðåäåëåíèÿ òî÷íîñòè çíà÷åíèé òåìïåðàòóðû, ïîëó÷àåìûõ â
êîíòðîëüíûõ òî÷êàõ îáúåìà ïîìåùåíèÿ.
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Ïðîáëåìà îïðåäåëåíèÿ òåìïåðàòóðíîãî ïîëÿ â îáú-

åìå ïîìåùåíèÿ âîçíèêàåò ïðè èññëåäîâàíèè è àíà-

ëèçå ïàðàìåòðîâ ìèêðîêëèìàòà â ïîìåùåíèè, äèíà-

ìèêè èçìåíåíèÿ òåìïåðàòóðíîãî ðåæèìà â ïðîöåññå

ðàçâèòèÿ ïîæàðà [1–3], ñîñòîÿíèÿ òåõíîëîãè÷åñêî-

ãî òåïëîâîãî ïðîöåññà è ò. ä.

Íà ñåãîäíÿøíèé äåíü èçâåñòíû ðàçëè÷íûå ìå-

òîäû ïîñòðîåíèÿ òåìïåðàòóðíîãî ïîëÿ â íåêîòîðîì

îáúåìå ãàçîâîé ñðåäû [4, 5]. Íàïðèìåð, óñòðîéñòâî

äëÿ èçìåðåíèÿ òåìïåðàòóðíîãî ïîëÿ ãàçîâîãî ïîòî-

êà [6] âêëþ÷àåò ïðåîáðàçîâàòåëü òåìïåðàòóðû è òåï-

ëîâèçèîííóþ êàìåðó. Ïðåîáðàçîâàòåëü òåìïåðàòóðû

âûïîëíåí â âèäå ñåòêè èç íèòåé, êîýôôèöèåíò òåï-

ëîïðîâîäíîñòè êîòîðîé ïðèáëèçèòåëüíî ðàâåí êîýô-

ôèöèåíòó òåïëîïðîâîäíîñòè ãàçîâîé ñðåäû. Òåìïå-

ðàòóðíîå ñîñòîÿíèå ïðåîáðàçîâàòåëÿ, ñîîòâåòñòâó-

þùåå òåìïåðàòóðíîìó ñîñòîÿíèþ ãàçîâîé ñðåäû,

ôèêñèðóåòñÿ òåïëîâèçèîííîé êàìåðîé. Èçîáðàæå-

íèå êàðòèíû òåìïåðàòóðíîãî ïîëÿ ïîäâåðãàåòñÿ îá-

ðàáîòêå ñ öåëüþ ïîëó÷åíèÿ åãî ÷èñëîâûõ çíà÷åíèé.

Ê ñîæàëåíèþ, ýòîò ìåòîä ïîçâîëÿåò îïðåäåëÿòü çíà-

÷åíèÿ òåïëîâîãî ïîëÿ òîëüêî äëÿ âûñîêîòåìïåðàòóð-

íûõ ïðîöåññîâ, ÷òî, åñòåñòâåííî, ñóæàåò îáëàñòü åãî

ïðèìåíåíèÿ. Êðîìå òîãî, ñëîæíî ïîëó÷èòü â ÷èñëî-

âîì ïðåäñòàâëåíèè äèíàìèêó èçìåíåíèÿ òåìïåðà-

òóðíîãî ïîëÿ, òàê êàê íå âñå ó÷àñòêè ïîâåðõíîñòè

äîñòóïíû äëÿ ñêàíèðîâàíèÿ òåïëîâèçèîííîé êàìå-

ðîé. Èíîãäà èñïîëüçóþòñÿ ÷èñëåííûå ìåòîäû èñ-

ñëåäîâàíèÿ òåìïåðàòóðíûõ ïîëåé [7].

Ñóùåñòâóåò ñïîñîá èçìåðåíèÿ ïðîñòðàíñòâåí-

íîãî ðàñïðåäåëåíèÿ òåìïåðàòóðû, à óñòðîéñòâî äëÿ

åãî ðåàëèçàöèè îïèñàíî â [8]. Äëÿ èçìåðåíèÿ òåì-

ïåðàòóðû â êîíòðîëüíûõ òî÷êàõ èñïîëüçóþòñÿ òåð-

ìî÷óâñòâèòåëüíûå êâàðöåâûå äàò÷èêè, ïðîâîäíè-

êè, ãåíåðàòîðû êà÷àþùåéñÿ ÷àñòîòû, êîíòðîëëåðû,

óñòðîéñòâà îòîáðàæåíèÿ èíôîðìàöèè. Ñ ïîìîùüþ

ýòîãî ìåòîäà ìîæíî ïðîñëåäèòü äèíàìèêó èçìåíå-

íèÿ òåìïåðàòóðíîãî ïîëÿ, íî àïïàðàòóðíîå îôîðì-

ëåíèå ìåòîäà ñëîæíî è ãðîìîçäêî: êàæäûé äàò÷èê

äîëæåí áûòü ãàëüâàíè÷åñêè ñîåäèíåí ñ ãåíåðàòî-

ðîì, êîíòðîëëåðîì è óñòðîéñòâîì îòîáðàæåíèÿ èí-

ôîðìàöèè, ÷òî íå âñåãäà âîçìîæíî â áîëüøèõ ïîìå-

ùåíèÿõ. Êðîìå òîãî, êàæäûé äàò÷èê äîëæåí ïðîéòè

ïðîöåäóðó òàðèðîâêè.

Â öåëÿõ ïîâûøåíèÿ ýôôåêòèâíîñòè îïðåäåëå-

íèÿ òåìïåðàòóðíîãî ïîëÿ â îáúåìå ïîìåùåíèÿ öå-

ëåñîîáðàçíî â êà÷åñòâå äàò÷èêîâ òåìïåðàòóðû âîç-

äóõà èñïîëüçîâàòü íå êâàðöåâûå äàò÷èêè, à ïðîñòûå

ïî êîíñòðóêöèè, âåñüìà òîíêèå (íå áîëåå 0,1 ìì)

ìåòàëëè÷åñêèå ïëàñòèíû, êîòîðûå ðàñïîëàãàþò â

êîíòðîëüíûõ òî÷êàõ. Èçìåðåíèå òåìïåðàòóðû îñó-

ùåñòâëÿåòñÿ áåñêîíòàêòíûì ñïîñîáîì ñ ïîìîùüþ

ïèðîìåòðà, ïîçâîëÿþùåãî îïðåäåëèòü òåìïåðàòóðó

ãàçîâîé ñðåäû ïî òåìïåðàòóðå ïîâåðõíîñòè äàò÷è-

êà, ñôîðìèðîâàòü åå ÷èñëîâîå çíà÷åíèå â òå÷åíèå

äîëåé ñåêóíäû è ïåðåäàòü åãî â âû÷èñëèòåëüíîå

óñòðîéñòâî. Íà ðèñ. 1 ïðåäñòàâëåíà êîíñòðóêòèâ-
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íàÿ ñõåìà óñòðîéñòâà äëÿ èçìåðåíèÿ òåìïåðàòóðíî-

ãî ïîëÿ â ïîìåùåíèè ñ ðàçðåçîì ïîñëåäíåãî.

Ýòîò ñïîñîá îïðåäåëåíèÿ òåìïåðàòóðíîãî ïîëÿ â

îáúåìå ïîìåùåíèÿ ðåàëèçóåòñÿ ñëåäóþùèì îáðàçîì.

Äàò÷èêè ïîìåùàþò â êîíòðîëüíûå òî÷êè â îáúåìå

ïîìåùåíèÿ. Ïèðîìåòð ñîåäèíÿþò ñ ÝÂÌ è óñòàíàâ-

ëèâàþò â ïîëîæåíèå, èç êîòîðîãî óäîáíî ïîñëåäî-

âàòåëüíî ñêàíèðîâàòü ïîâåðõíîñòè âñåõ äàò÷èêîâ.

Ïîñëå ñêàíèðîâàíèÿ ïîëó÷åííûå çíà÷åíèÿ òåìïåðà-

òóðû ïåðåäàþòñÿ íà ÝÂÌ, â êîòîðîé ôèêñèðóþòñÿ

êîîðäèíàòû ïîëîæåíèÿ äàò÷èêîâ, òåìïåðàòóðû èõ ïî-

âåðõíîñòåé è âðåìåííîé ìîìåíò ïîëó÷åíèÿ äàííûõ

çíà÷åíèé. Òåìïåðàòóðà ïîâåðõíîñòè äàò÷èêà ñîîòâåò-

ñòâóåò òåìïåðàòóðå îêðóæàþùåé åãî ñðåäû. Íà ðèñ. 2

ïîêàçàíû ãðàôèêè ïåðåõîäíîãî ïðîöåññà, ò. å. õàðàê-

òåðíîãî èçìåíåíèÿ òåìïåðàòóðû ïîâåðõíîñòè äàò-

÷èêà. Íà ãðàôèêàõ âèäíî, ÷òî ïðè ëþáîì ñîîòíîøå-

íèè íà÷àëüíîé òåìïåðàòóðû ïîâåðõíîñòè äàò÷èêà è

òåìïåðàòóðû îêðóæàþùåé ñðåäû ñïóñòÿ íåêîòîðîå

âðåìÿ íàñòóïàåò ðàâåíñòâî ýòèõ çíà÷åíèé. Ïðîäîëæè-

òåëüíîñòüþ ýòîãî âðåìåíè îïðåäåëÿåòñÿ òî÷íîñòü

ïîëó÷àåìûõ ðåçóëüòàòîâ, ïîýòîìó íåîáõîäèìî ìèíè-

ìèçèðîâàòü äëèòåëüíîñòü ïåðåõîäíîãî ïðîöåññà.

Áîëåå äåòàëüíûé àíàëèç èçìåíåíèÿ òåìïåðàòó-

ðû äàò÷èêà ìîæåò áûòü ïðîâåäåí íà îñíîâå ìàòåìà-

òè÷åñêîé ìîäåëè òåìïåðàòóðíîãî ïîëÿ âíóòðåííåé

ñòðóêòóðû äàò÷èêà. Ñ ïîçèöèè ìîäåëèðîâàíèÿ äàò÷èê

ïðåäñòàâëÿåò ñîáîé äîñòàòî÷íî òîíêóþ ïëàñòèíó,

ó êîòîðîé òîëùèíà íàìíîãî ìåíüøå äðóãèõ êîíå÷-

íûõ ðàçìåðîâ, ÷òî äîïóñêàåò ðàññìàòðèâàòü åå êàê

ïëàñòèíó íåîãðàíè÷åííîé ïðîòÿæåííîñòè òîëùèíîé

2R [9]. Â íà÷àëüíûé ìîìåíò âðåìåíè 	 ïëàñòèíó ïî-

ìåùàþò â ñðåäó ñ ïîñòîÿííîé òåìïåðàòóðîé tñ. Íà-

÷àëüíàÿ òåìïåðàòóðà ïëàñòèíû tï. Ïðè ýòîì âûïîë-

íÿåòñÿ óñëîâèå tñ > tï. Ìåæäó îãðàíè÷èâàþùèìè

ïîâåðõíîñòÿìè ïëàñòèíû è îêðóæàþùåé ñðåäîé ïðî-

èñõîäèò òåïëîîáìåí ïî çàêîíó Íüþòîíà. Íåîáõîäèìî

íàéòè ðàñïðåäåëåíèå òåìïåðàòóðû ïî òîëùèíå ïëà-

ñòèíû, à òàêæå âðåìÿ, çà êîòîðîå äîñòèãàåòñÿ çíà÷å-

íèå òåìïåðàòóðû íà ïîâåðõíîñòè ïëàñòèíû, ðàâíîå

òåìïåðàòóðå îêðóæàþùåé ñðåäû, ñ ïîãðåøíîñòüþ,

íå ïðåâûøàþùåé 5 %.

Çàïèøåì óðàâíåíèå òåïëîïðîâîäíîñòè [9]:
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ãäå t(x, 	) — ðàñïðåäåëåíèå òåìïåðàòóðû ïî òîëùè-

íå ïëàñòèíû;

õ — êîîðäèíàòà;

	 — âðåìÿ;

à — êîýôôèöèåíò òåìïåðàòóðîïðîâîäíîñòè;

a = ��(cp �);

� — êîýôôèöèåíò òåïëîïðîâîäíîñòè;

ñð — òåïëîåìêîñòü ìàòåðèàëà ïëàñòèíû;

� — ïëîòíîñòü ìàòåðèàëà ïëàñòèíû.

Ââåäåì â ðàññìîòðåíèå îòíîñèòåëüíóþ òåìïå-

ðàòóðó âèäà

T(x, 	) = tc – t(x, 	). (2)

Äëÿ ðàñ÷åòíîé ñõåìû íà ðèñ. 3 ïðèíÿòû íà÷àëü-

íûå óñëîâèÿ x = �R è 	 = 0:
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ãäå Ò0 — íà÷àëüíîå çíà÷åíèå îòíîñèòåëüíîé òåìïå-

ðàòóðû.

Ãðàíè÷íûå óñëîâèÿ îñíîâûâàþòñÿ íà ïðåäïîëî-

æåíèè, ÷òî êîëè÷åñòâî òåïëà, ïîñòóïèâøåãî îò îêðó-

æàþùåé ñðåäû ê ïëàñòèíå, ðàâíî êîëè÷åñòâó òåïëà,

ðàñïðîñòðàíÿþùåãîñÿ ïî òîëùèíå ïëàñòèíû:

�
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�
� � 
�

	
� 	

t x

x
t T R

( , )
[ ( , )] ,c 0 (4)

ãäå � — êîýôôèöèåíò òåïëîîòäà÷è.

Ðèñ. 1. Êîíñòðóêòèâíàÿ ñõåìà óñòðîéñòâà äëÿ èçìåðåíèÿ òåì-

ïåðàòóðíîãî ïîëÿ â ïîìåùåíèè: 1 — äàò÷èêè (òîíêèå ìåòàë-

ëè÷åñêèå ïëàñòèíû); 2 — ïèðîìåòð; 3 — êîìïüþòåð; 4 — ñî-

åäèíèòåëüíàÿ øèíà

Ðèñ. 2. Ñõåìà äàò÷èêà â âèäå ïëàñòèíû (à) è ãðàôèêè èçìåíå-

íèÿ òåìïåðàòóðû íà åãî ïîâåðõíîñòè ïðè tñ > tï (á) è tï > tñ (â)



41ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 11

Ñ ó÷åòîì (2) óðàâíåíèå (1) ïðèìåò âèä:
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Äëÿ ðåøåíèÿ óðàâíåíèÿ (5), ÿâëÿþùåãîñÿ äèô-

ôåðåíöèàëüíûì óðàâíåíèåì â ÷àñòíûõ ïðîèçâîä-

íûõ âòîðîãî ïîðÿäêà, ïðèìåíèì ìåòîä ðàçäåëåíèÿ

ïåðåìåííûõ [9]. Ðåøåíèå óðàâíåíèÿ (5) ïðåäñòàâèì

â âèäå ïðîèçâåäåíèÿ äâóõ ôóíêöèé:

T(x, 	) = X(x) K(	). (6)

Ïîäñòàíîâêà (6) â (5) äàñò âûðàæåíèå
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îòêóäà ïîëó÷èì äâà îáûêíîâåííûõ äèôôåðåíöèàëü-

íûõ óðàâíåíèÿ:
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ãäå k — ïðîèçâîëüíî âûáðàííàÿ êîíñòàíòà.

Ðåøåíèÿìè óðàâíåíèé (7) è (8) áóäóò cîîòâåòñò-

âåííî âûðàæåíèÿ [10, 11]:

K(	) = C1 exp (–k2 	); (9)

X x C
k

a
x C

k

a
x( ) sin cos ,


�

�
�

�

�
� �

�

�
�

�

�
�2 3 (10)

ãäå Ñ1–Ñ3 — êîíñòàíòû, êîòîðûå â äàëüíåéøåì áó-

äóò îïðåäåëåíû.

Ïîñëå ïîäñòàíîâêè (9) è (10) â (6) ïîëó÷èì

T x k( , ) exp ( )	 	
 � �2

�
�

�
�

�

�
� �

�

�
�

�

�
�

�

�
�
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!B

k

a
x B

k

a
x1 2sin cos , (11)

ãäå B1 = C2C1; B2 = C3C1.

Äëÿ îïðåäåëåíèÿ êîíñòàíò â óðàâíåíèè (11) ó÷-

òåì íà÷àëüíûå óñëîâèÿ (3) è çàïèøåì ñèñòåìó óðàâ-

íåíèé:

T R T k

B
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B1 = 0, B
T

k

a
R

2
0


�

�
�

�

�
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. (12)

Äëÿ îïðåäåëåíèÿ íåèçâåñòíîé âåëè÷èíû k âîñ-

ïîëüçóåìñÿ ãðàíè÷íûì óñëîâèåì (4), â êîòîðîì îïðå-

äåëèì âõîäÿùèå â íåãî ïàðàìåòðû:

�
�
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1 2cos sin ; (13)
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R1 2sin cos . (14)

Òåïåðü ñ ó÷åòîì (13) è (14) óðàâíåíèå (4) ìîæíî

çàïèñàòü â âèäå:
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a
R2 0cos . (15)

Ó÷èòûâàÿ çíà÷åíèÿ êîíñòàíò (12) è óñëîâèÿ x = R,

	 = 0, óðàâíåíèå (15) çàïèøåì â âèäå

�
�

k

a

k

a
R

t T

T
tg c�

�
�

�

�
� 


� 0

0

. (16)

Óðàâíåíèå (16) ìîæíî çàïèñàòü â áåçðàçìåðíîì

âèäå, ââåäÿ ñëåäóþùèå çàìåíû: áåçðàçìåðíûé êîì-

ïëåêñ$ 
 ( ) ;k a R êðèòåðèé Áèî Bi = (���)R; áåç-

ðàçìåðíàÿ íà÷àëüíàÿ òåìïåðàòóðà òåïëîâîãî ïðîöåñ-

ñà %t = (tc – T0)�T0:

tg ( Bi$� % $
 t . (17)

Óðàâíåíèå (17) ÿâëÿåòñÿ òðàíñöåíäåíòíûì, íî,

ó÷èòûâàÿ ìàëûå çíà÷åíèÿ èñêîìîé âåëè÷èíû $, ëå-

âóþ ÷àñòü óðàâíåíèÿ ðàçëîæèì â ðÿä:

$4 + $2 – 3%t Bi = 0. (18)

ÌÎÄÅËÈÐÎÂÀÍÈÅ ÏÎÆÀÐÎÂ

Ðèñ. 3. Ðàñ÷åòíàÿ ñõåìà

äëÿ îïðåäåëåíèÿ ðàñïðå-

äåëåíèÿ òåìïåðàòóðû â

ñòðóêòóðå òîíêîé ïëàñ-

òèíû



ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 1142

ÌÎÄÅËÈÐÎÂÀÍÈÅ ÏÎÆÀÐÎÂ

Ðåøåíèåì óðàâíåíèÿ (18) áóäåò êîðåíü, äàþùèé

äåéñòâèòåëüíîå, ïîëîæèòåëüíîå çíà÷åíèå $:

$ %
 � ��
�
�

�
�
�

1

2
9 12

3

2

1 2

t Bi . (19)

Èç óñëîâèÿ (2) èìååì t(x, 	) = tc – T(x, 	). Òîãäà,

ó÷èòûâàÿ (11), (12) è (19), ìîæíî çàïèñàòü èñêîìîå

ðåøåíèå ñëåäóþùèì îáðàçîì:

t x t T
a

R

x

R
( , ) exp

cos

cos (
.	

$
	

$

$�
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�
��
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��

�
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�

�
�
�

c 0

2

2
(20)

Èçìåíåíèå òåìïåðàòóðû íà ïîâåðõíîñòè ïëàñòè-

íû îïðåäåëèòñÿ ïðè x = R, è óðàâíåíèå (20) ïðèìåò

âèä:

t R t T
a

R
( , ) exp .	

$
	
 � �

�

�
��

�

�
��c 0

2

2
(21)

Äëÿ ïîñòðîåíèÿ ãðàôèêà èçìåíåíèÿ òåìïåðàòó-

ðû ïîâåðõíîñòè äàò÷èêà áûëè ïðèíÿòû ïàðàìåòðû,

ïðåäñòàâëåííûå â òàáëèöå. Ïî óðàâíåíèþ (21) ñ ó÷å-

òîì äàííûõ òàáëèöû ïîñòðîåíà ãðàôè÷åñêàÿ çàâèñè-

ìîñòü èçìåíåíèÿ òåìïåðàòóðû ïîâåðõíîñòè äàò÷è-

êà (ðèñ. 4). Íà ýòîì ãðàôèêå ïîêàçàíà òàêæå ãðàíèöà

5 %-íîé ïîãðåøíîñòè äîñòèæåíèÿ òåìïåðàòóðû ñðå-

äû â êîíòðîëüíîé òî÷êå è, ñîîòâåòñòâåííî, âðåìÿ äî-

ñòèæåíèÿ ýòîé ãðàíèöû.

Èç óðàâíåíèÿ (21) îïðåäåëèì âðåìÿ äîñòèæåíèÿ

ãðàíèöû 5 %-íîé ïîãðåøíîñòè:

	
$


 �
�

�
�
�

�
�
�

1
0 05

2

2

a

t

t t
Rln , .c

c ï

Ñ ó÷åòîì äàííûõ òàáëèöû ïîëó÷èì 	 = 0,26 ñ.

Ðàññìîòðåííûé ìåòîä èçìåðåíèÿ òåìïåðàòóðû

ãàçîâîé ñðåäû â îáúåìå ïîìåùåíèÿ îòëè÷àåòñÿ íå-

ïëîõèì áûñòðîäåéñòâèåì. Ïîâåðõíîñòü äàò÷èêà

íàãðåâàåòñÿ äî òåìïåðàòóðû îêðóæàþùåé åãî ãàçî-

âîé ñðåäû çà 0,26 ñ, ò. å. ÷àñòîòà îòêëèêà äàò÷èêà íà

èçìåíåíèå òåìïåðàòóðû ñîñòàâëÿåò 0,26 ñ–1. Êðîìå

òîãî, íóæíî ó÷åñòü âðåìÿ, çàòðà÷èâàåìîå ñàìèì ïè-

ðîìåòðîì íà ôîðìèðîâàíèå çíà÷åíèÿ èçìåðåííîé

íà ïîâåðõíîñòè äàò÷èêà òåìïåðàòóðû. Íàïðèìåð,

åñëè â êà÷åñòâå ïèðîìåòðà èñïîëüçîâàòü áåñêîíòàêò-

íûå òåðìîìåòðû ôèðìû TESTO ñ ÷àñòîòîé èçìå-

ðåíèé 0,5 ñ–1, òî îáùàÿ ÷àñòîòà èçìåðåíèé ñîñòàâèò

0,76 ñ–1. Òàêèì îáðàçîì, çà 1 ìèí ñèñòåìà ñìîæåò

âûïîëíèòü îêîëî 80 èçìåðåíèé, ò. å. ìîæíî ïîëó-

÷èòü äîñòàòî÷íî îáúåêòèâíóþ êàðòèíó äèíàìèêè

èçìåíåíèÿ òåìïåðàòóðû ãàçîâîé ñðåäû â ïîìåùå-

íèè. Ýòà èíôîðìàöèÿ ìîæåò áûòü èñïîëüçîâàíà â

ñèñòåìàõ êîíòðîëÿ, ñèãíàëèçàöèè è óïðàâëåíèÿ ïî-

æàðíîé áåçîïàñíîñòüþ, à òàêæå â íàó÷íûõ èññëåäî-

âàíèÿõ, ñâÿçàííûõ ñ èçó÷åíèåì òåïëîâûõ ïðîöåñ-

ñîâ â ãàçîâûõ ñðåäàõ.

Ïàðàìåòð Çíà÷åíèå

Ìàòåðèàë Àëþìèíèé

Ïëîòíîñòü �, êã�ì3 2700

Òåïëîåìêîñòü cp, Äæ�(êã·Ê) 930

Êîýôôèöèåíò òåïëîîòäà÷è �, Âò�(ì2·Ê) 209

Êîýôôèöèåíò òåïëîïðîâîäíîñòè �, Âò�(ì·Ê) 203,5

Òîëùèíà äàò÷èêà 2R, ì 2·10–5

Òåìïåðàòóðà ñðåäû tc, Ê 70

Íà÷àëüíàÿ òåìïåðàòóðà äàò÷èêà tï, Ê 20

Ïàðàìåòðû äàò÷èêà

Ðèñ. 4. Èçìåíåíèå òåìïåðàòóðû ïîâåðõíîñòè äàò÷èêà t(R, 	)
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English

METHOD OF CONSTRUCTION OF THE TEMPERATURE FIELD
IN VOLUME OF THE PREMISE

MURZINOV V. L., Doctor of Technical Sciences, Professor of Fire
and Industrial Department, Voronezh State University of Architecture
and Construction (20-letiya Oktyabrya St., 84, Voronezh, 394006,

Russian Federation; e-mail address: dr.murzinov@yandex.ru)

ABSTRACT

The knowledge of a temperature field in volume of a premise is necessary at the analysis and

researches of parameters of a microclimate, dynamics of a temperature mode of a fire, a condition of

technological thermal process, etc. There are various methods of definition of a spatial temperature

field of the gas environment in a premise. The most effective method is the method in which as gauges

the thin plates possessing constructive simplicity are used. Thus the assumption is done, that the tem-

perature of a surface of the gauges placed in control points is practically equal to temperature of the gas

environment these points. The temperature of a surface of gauges is measured nonconductor with

the help of a pyrometer. The offered assumption proves to be true mathematical model of heating of

a thin plate in the gas environment of the set temperature. The equation of heating of a plate is re-

ceived, and on the basis of this equation it is possible to define borders of an error of the measured

temperature in control points. The value of this error depends on thickness of the gauge: the less thick-

ness, the less value of an error, which can be taken temperature in control points fastly and more

precisely.

Keywords: temperature field; heating of a flat plate; equation of heat conductivity, method Fourier;

factor boiling heat; factor of heat conductivity.
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