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ÎÁÅÑÏÅ×ÅÍÈÅ ÒÅÌÏÅÐÀÒÓÐÍÎ-ÂËÀÆÍÎÑÒÍÎÃÎ ÐÅÆÈÌÀ
Â ÆÈÂÎÒÍÎÂÎÄ×ÅÑÊÈÕ ÏÎÌÅÙÅÍÈßÕ ÃÎÐÍÎÉ ÇÎÍÛ

ÀÇÅÐÁÀÉÄÆÀÍÀ

Èçëîæåíû ìàòåðèàëû èçó÷åíèÿ ðåñóðñîñáåðåãàþùèõ âàðèàíòîâ âåíòèëÿöèîííî-îòîïè-
òåëüíûõ óñòàíîâîê ïðèìåíèòåëüíî äëÿ çèìíèõ, ïåðåõîäíûõ è ëåòíèõ óñëîâèé â ïòè÷íèêàõ è
æèâîòíîâîä÷åñêèõ ïîìåùåíèÿõ. Ýêñïåðèìåíò ïðîâåäåí â óñëîâèÿõ ãîðíîé çîíû Àçåðáàé-
äæàíñêîé Ðåñïóáëèêè, àíàëèòè÷åñêèå èññëåäîâàíèÿ â – Àçåðáàéäæàíñêîì ãîñóäàðñòâåííîì
àãðàðíîì óíèâåðñèòåòå. Èçó÷åíèå òåìïåðàòóðíîãî ïîëÿ â çîíå æèâîòíûõ ïîêàçàëè, ÷òî ïðè
ïîäà÷å ñâåæåãî âîçäóõà ñ òåìïåðàòóðîé çèìîé –5 îÑ çà ñ÷åò ñìåøèâàíèÿ åãî ñ òåïëûì âíóò-
ðåííèì âîçäóõîì òåìïåðàòóðà ñìåñè íà âûõîäå èç âîçäóõîðàñïðåäåëèòåëÿ äîñòèãàåò 6 îÑ, íà
ðàññòîÿíèè 3 ì ïî îñè âîçäóõîðàñïðåäåëèòåëÿ äîñòèãàåò 13 îÑ. Â çîíå íàõîæäåíèÿ æèâîòíûõ
òåìïåðàòóðà âíóòðåííåãî âîçäóõà êîëåáàëàñü â ïðåäåëàõ 11–12 îÑ, ÷òî óäîâëåòâîðÿåò çîîòåõ-
íè÷åñêèì íîðìàì äëÿ êðóïíîãî ðîãàòîãî ñêîòà. Îòíîñèòåëüíàÿ âëàæíîñòü âîçäóõà â çîíå æè-
âîòíûõ ïðè ïîäà÷å íåïîäîãðåòîãî íàðóæíîãî âîçäóõà çèìîé ñ òåìïåðàòóðîé –5 îÑ íå ïðåâûøà-
ëà äîïóñòèìîé íîðìû è ñîñòàâëÿëà â ñðåäíåì 80 %. Ïîñëå âêëþ÷åíèÿ â ðàáîòó äåöåíòðàëèçî-
âàííûõ óñòàíîâîê îòíîñèòåëüíàÿ âëàæíîñòü âîçäóõà ÷åðåç 2 ÷ ñòàáèëèçèðîâàëàñü íà óðîâíå
74 %. Íà îñíîâå ïðîâåäåííûõ òåîðåòè÷åñêèõ è ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, à òàêæå òè-
ïîâûõ ïðîåêòîâ æèâîòíîâîä÷åñêèõ è ïòèöåâîä÷åñêèõ ïîìåùåíèé ðàçðàáîòàíû êîíñòðóêòèâ-
íûå ðåøåíèÿ âåíòèëÿöèîííûõ ñèñòåì, êîòîðûå ïîçâîëÿþò èñïîëüçîâàòü òåïëîòó âíóòðåííåãî
âîçäóõà â êîìáèíàöèè ñ êàëîðèôåðîì.

Êëþ÷åâûå ñëîâà: Àçåðáàéäæàí, ïòè÷íèê, æèâîòíîâîä÷åñêîå ïîìåùåíèå, ïðèòîê âîçäó-
õà, ðåöèðêóëÿöèÿ âîçäóõà, ìèêðîêëèìàò.

Îäèí èç âàðèàíòîâ ñîâåðøåíñòâîâàíèÿ îòîïèòåëüíî-âåíòèëÿöèîííîé
ñèñòåìû ìèêðîêëèìàòà â ïòèöåâîä÷åñêèõ è æèâîòíîâîä÷åñêèõ ïîìåùåíè-
ÿõ – èñïîëüçîâàíèå âíóòðåííåãî òåïëà ïîìåùåíèÿ äëÿ ÷àñòè÷íîãî îáîãðå-
âà ïðèòî÷íîãî ñâåæåãî âîçäóõà â õîëîäíûé ïåðèîä [1]. Ïîñêîëüêó ïðèòî÷-
íûé âåíòèëÿöèîííûé âîçäóõ ïîäàåòñÿ â ïîìåùåíèå ïðè íèçêèõ òåìïåðà-
òóðàõ (à ïðè èíòåíñèâíîì âîçäóõîîáìåíå äîâîëüíî òðóäíî ïîëó÷èòü íóæ-
íóþ ðàâíîìåðíîñòü òåìïåðàòóðíîãî ïîëÿ â çîíå íàõîæäåíèÿ ïòèö èëè æè-
âîòíûõ), â íåêîòîðûõ õîçÿéñòâàõ ïîäîãðåâàþò ïðèòî÷íûé âîçäóõ [2–4].
Ýòî ïðèâîäèò ê íåîáîñíîâàííîìó çàâûøåíèþ óñòàíîâëåííîé ìîùíîñòè
íàãðåâàòåëüíûõ óñòðîéñòâ è çíà÷èòåëüíûì óâåëè÷åíèÿì îáùåãî ðàñõîäà
òåïëà. Â ýòèõ óñëîâèÿõ âîçìîæíî ïðèìåíåíèå ðåöèðêóëÿöèîííûõ èëè äå-
öåíòðàëèçîâàííûõ âåíòèëÿöèîííî-îòîïèòåëüíûõ óñòàíîâîê ñ ìåñòíûì
îáîãðåâîì.

Öåëü ðàáîòû – îáîñíîâàòü îïòèìàëüíûé ðåæèì ðàáîòû âåíòèëÿöè-
îííî-îòîïèòåëüíûõ óñòàíîâîê, ïðè êîòîðîì â æèâîòíîâîä÷åñêîì ïîìå-
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ùåíèè îáåñïå÷èâàþòñÿ ðàâíîìåðíàÿ òåìïåðàòóðà è âîçäóøíûå ïîòîêè,
óäîâëåòâîðÿþùèå íîðìàì òåõíîëîãè÷åñêîãî ïðîåêòèðîâàíèÿ [5, 6].

ÓÑËÎÂÈß, ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Äëÿ îáîñíîâàíèÿ ðàöèîíàëüíûõ ðåæèìîâ ðàáîòû óêàçàííûõ âûøå
âåíòèëÿöèîííî-îòîïèòåëüíûõ óñòàíîâîê ïðîâåäåíû àíàëèòè÷åñêèå è ýêñ-
ïåðèìåòàëüíûå èññëåäîâàíèÿ ïàðàìåòðîâ ìèêðîêëèìàòà ïðè ðàçëè÷íûõ
ðåæèìàõ.

Âåíòèëÿöèîííî-îòîïèòåëüíàÿ óñòàíîâêà ñîñòîèò èç êàëîðèôåðà, òåï-
ëîîáìåííîé âîçäóõîñìåñèòåëüíîé êàìåðû è âîçäóõîðàñïðåäåëèòåëüíî-íà-
ãíåòàþùåãî óñòðîéñòâà. Ïîñëåäíåå ñîñòîèò èç âîçäóõîðàñïðåäåëèòåëÿ è
îñåâîãî ýëåêòðîâåíòèëÿòîðà. Ýëåêòðîêàëîðèôåð óñòàíîâêè ðàáîòàåò íà
ñòóïåíÿõ 100, 70 è 30 % îò óñòàíîâëåííîé ìîùíîñòè. Óñòàíîâêà îáåñïå-
÷èâàåò òðè ðåæèìà ðàáîòû: çèìíèé, ïåðåõîäíûé, ëåòíèé. Ðåöèðêóëÿöè-
îííàÿ óñòàíîâêà (ñì. ðèñóíîê) ñîñòîèò èç âûòÿæíîé øàõòû, ðåãóëÿòîðà
âîçäóøíîãî ïîòîêà, ïðèòî÷íîãî âåíòèëÿòîðà, âîçäóõîçàáîðíîé øàõòû,
ïðèòî÷íîãî êàíàëà, êàíàëà äëÿ öèðêóëÿöèè âíóòðåííåãî âîçäóõà, óäëèíå-
íèÿ ïðèòî÷íîãî êàíàëà, ïîâåðõíîñòè òåïëîïåðåäà÷è, ðàñïðåäåëèòåëÿ âîç-
äóõà, êîíäåíñàòîîòâîä÷èêà, óñòðîéñòâà äëÿ ââîäà âîçäóõà è âûòÿæíîãî
âåíòèëÿòîðà.

Âûòÿæíàÿ øàõòà ðàçìåùåíà â öåíòðå êîðîâíèêà òàêèì îáðàçîì, ÷òî
îäèí åå êîíåö íàõîäèòñÿ ó ïîòîëêà, äðóãîé, ïðîõîäÿ ÷åðåç êðîâëþ, ñîîá-
ùàåòñÿ ñ àòìîñôåðîé. Âíóòðè âûòÿæíîé øàõòû ðàçìåùåí ðåãóëÿòîð âîç-

107

Íàó÷íûå ñâÿçè

Ñõåìà ðåöèðêóëÿöèîííîé ñèñòåìû âåíòèëÿöèè:
1– âûòÿæíàÿ øàõòà; 2 – ðåãóëÿòîð âîçäóøíîãî ïîòîêà; 3 – ïðèòî÷íûé âåíòèëÿòîð; 4 – âîçäó-
õîçàáîðíàÿ øàõòà; 5 – ïðèòî÷íûé êàíàë; 6 – êàíàë äëÿ öèðêóëÿöèè âíóòðåííåãî âîçäóõà;
7 – óäëèíåíèå ïðèòî÷íîãî êàíàëà; 8 – ïîâåðõíîñòü òåïëîïåðåäà÷è; 9 – ðàñïðåäåëèòåëü âîçäó-
õà; 10 – êîíäåíñàòîîòâîä÷èê; 11 – óñòðîéñòâî äëÿ ââîäà âîçäóõà; 12 – âûòÿæíîé âåíòèëÿòîð;

13 – êîðîâíèê; 14 – ïîòîëîê; 15 – êðîâëÿ; 16 – îòâåðñòèÿ



äóøíîãî ïîòîêà. Ïðèòî÷íûé âåíòèëÿòîð è âîçäóõîçàáîðíàÿ øàõòà
ðàçìåùåíû íà ïîòîëêå ïîä êðîâëåé ïàðàëëåëüíî âûòÿæíîé øàõòå. Âîçäó-
õîçàáîðíàÿ øàõòà ñâåðõó ñíàáæåíà ïðèòî÷íûì âåíòèëÿòîðîì, ñíèçó ñâÿçà-
íà ñ ïðèòî÷íûì êàíàëîì. Êàíàë äëÿ öèðêóëÿöèè âíóòðåííåãî âîçäóõà
òàêæå èìååò ñâÿçü ñ âûòÿæíîé øàõòîé, ñ îäíîé ñòîðîíû â âåðõíåé ÷àñòè
ðàçäåëåí îáùåé ñòåíêîé-ïîâåðõíîñòüþ òåïëîïåðåäà÷è ñ ïðèòî÷íûì êàíà-
ëîì, ñ äðóãîé – â íèæíåé ÷àñòè ðàçäåëåí îáùåé ñòåíêîé, ïîâåðõíîñòüþ ñ
óäëèíåíèåì ïðèòî÷íîãî êàíàëà. Ïðèòî÷íûé êàíàë ñî ñâîèì óäëèíåíèåì
ñîåäèíåí ñ ðàñïðåäåëèòåëåì âîçäóõà. Ðàñïðåäåëèòåëü âîçäóõà ñîñòîèò èç
ïàòðóáêîâ, ðàñïîëîæåííûõ íà ðàññòîÿíèè äðóã îò äðóãà. Êàíàë äëÿ öèðêó-
ëÿöèè âíóòðåííåãî âîçäóõà, ïðîõîäÿ ìåæäó íèìè, äîõîäèò äî êîíäåíñàòî-
îòâîä÷èêà. Óäëèíåíèå ïðèòî÷íîãî êàíàëà ñîåäèíåíî ñ êàíàëîì äëÿ ââîäà
âîçäóõà íà åãî âåðõíåé ÷àñòè. Óñòðîéñòâî äëÿ ââîäà âîçäóõà ñîñòîèò èç âåð-
òèêàëüíîé òðóáû, èìåþùåé îòâåðñòèÿ íà óðîâíå çîíû íàõîæäåíèÿ ãîëîâû
æèâîòíîãî. Â ãîðíûõ ðåãèîíàõ äëÿ çèìíåãî ïåðèîäà ïðåäóñìàòðèâàåòñÿ
îòîïèòåëüíàÿ óñòàíîâêà ó ïðèòî÷íîãî âåíòèëÿòîðà.

Ñèñòåìà ðàáîòàåò ñëåäóþùèì îáðàçîì. Âûòÿæíîé âåíòèëÿòîð è ïðè-
òî÷íûé âåíòèëÿòîð ïðèâîäÿò â ðàáîòó. Ðåãóëÿòîð âîçäóøíîãî ïîòîêà â çà-
âèñèìîñòè îò âíåøíåé òåìïåðàòóðû ñòàâÿò â ïîëíîå îòêðûòîå èëè ÷àñòè÷íî
îòêðûòîå ïîëîæåíèå. Ïðè ñëèøêîì õîëîäíîé ïîãîäå äëÿ ìàêñèìàëüíîé
óòèëèçàöèè òåïëà âíóòðåííåãî âîçäóõà ðåãóëÿòîð âîçäóøíîãî ïîòîêà ñòà-
âÿò â ÷àñòè÷íî îòêðûòîå ïîëîæåíèå, ïðè íåáîëüøèõ õîëîäàõ è íåîáõîäè-
ìîñòè ÷àñòè÷íîãî èñïîëüçîâàíèÿ òåïëà âíóòðåííåãî âîçäóõà ðåãóëÿòîð
âîçäóøíîãî ïîòîêà ïðèâîäÿò â áîëåå îòêðûòîå ïîëîæåíèå. Âíóòðåííèé
âîçäóõ ïîìåùåíèÿ ñ ïîìîùüþ âûòÿæíîãî âåíòèëÿòîðà ÷åðåç âûòÿæíóþ
øàõòó âûâîäèòñÿ â àòìîñôåðó, à â çàâèñèìîñòè îò ïîëîæåíèÿ ðåãóëÿòîðà
âîçäóøíîãî ïîòîêà áîëüøàÿ èëè ìàëàÿ ÷àñòü ýòîãî âîçäóõà ïåðåäàåòñÿ â êà-
íàë äëÿ öèðêóëÿöèè âíóòðåííåãî âîçäóõà. Ïî êàíàëó äëÿ öèðêóëÿöèè âíóò-
ðåííåãî âîçäóõà âîçäóõ äâèãàåòñÿ â ñòîðîíó áîêîâîé ñòåíû êîðîâíèêà.
Ñ ýòîé ïîçèöèè âîçäóõ, äâèãàÿñü ê öåíòðó, âñàñûâàåòñÿ â âûòÿæíóþ øàõòó,
÷àñòè÷íî âûáðàñûâàåòñÿ â àòìîñôåðó è ÷àñòè÷íî öèðêóëèðóåòñÿ. Ïðèòî÷-
íûé âåíòèëÿòîð íàõîäèòñÿ íàä âîçäóõîçàáîðíîé øàõòîé è ðàçìåùåí ïîä
êðîâëåé â öåíòðå êîðîâíèêà ïàðàëëåëüíî âûòÿæíîé øàõòå. Íàõîæäåíèå
âîçäóõîçàáîðíîé øàõòû ïîä êðîâëåé çàùèùàåò åå îò äîæäÿ è ñíåãà. ×èñ-
òûé àòìîñôåðíûé âîçäóõ, ïîäàâàåìûé ïðèòî÷íûì âåíòèëÿòîðîì, ïðîõî-
äèò â ïðèòî÷íûé êàíàë. Ñâåæèé âîçäóõ ÷åðåç ïðèòî÷íûé êàíàë, ðàñïðåäå-
ëèòåëü âîçäóõà, óñòðîéñòâî äëÿ ââîäà âîçäóõà è îòâåðñòèÿ ïîñòóïàåò â çîíó
âáëèçè ãîëîâû æèâîòíîãî. Ââèäó òîãî ÷òî ïðèòî÷íûé êàíàë è óäëèíåíèå
ïðèòî÷íîãî êàíàëà îòäåëåíû îò êàíàëà äëÿ öèðêóëÿöèè âíóòðåííåãî âîç-
äóõà ïîâåðõíîñòüþ òåïëîïåðåäà÷è èç-çà ïðîöåññà òåïëîîáìåíà, ñâåæèé
âîçäóõ, ïîëó÷àÿ ÷àñòü òåïëà âíóòðåííåãî âîçäóõà, ïîñòóïàåò â çîíó âáëèçè
ãîëîâû æèâîòíîãî òåïëûì. Îäíîâðåìåííî ïðåäîòâðàùàåòñÿ ñíèæåíèå
òåìïåðàòóðû âîçäóõà â êîðîâíèêå íèæå íîðìû. Êðîìå ýòîãî â êàíàëå äëÿ
öèðêóëÿöèè âíóòðåííåãî âîçäóõà îòðàáîòàííûé âîçäóõ, îòäàâàÿ ñâîå òåïëî
ïðèòî÷íîìó âîçäóõó, îõëàæäàåòñÿ. Ïðè ýòîì îò íåãî îòäåëÿåòñÿ êîíäåíñàò,
êîòîðûé, ïîãëîùàÿ ïûëü è âðåäíûå ãàçû, ñïîñîáñòâóåò î÷èùåíèþ öèðêó-
ëÿöèîííîãî âîçäóõà è ïî êàíàëó ðåöèðêóëÿöèè âíóòðåííåãî âîçäóõà ïðî-
õîäèò â êîíäåíñàòîîòâîä÷èê, ñ ïîìîùüþ åãî óäàëÿåòñÿ èç ïîìåùåíèÿ.
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Èññëåäîâàíèÿ ïàðàìåòðîâ âåíòèëÿöèîííî-îòîïèòåëüíîé óñòàíîâêè
(ðàñõîä âîçäóõà, òåïëîòû, ñêîðîñòü äâèæåíèÿ âîçäóõà è äð.) ïðîâîäèëè ïî
òèïîâûì ìåòîäèêàì [7–10].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ðåöèðêóëÿöèîííûì ñ÷èòàåòñÿ êîëè÷åñòâî âíóòðåííåãî âîçäóõà (ÌR),
ñìåøèâàåìîãî ñ ïðèòî÷íûì íàðóæíûì âîçäóõîì. Äëÿ ðàñ÷åòà åãî ïàðàìåò-
ðîâ íåîáõîäèìî îïðåäåëèòü äåôèöèò òåïëà (GD) è òðåáóåìîå äëÿ âîçäóõî-
îáìåíà êîëè÷åñòâî (Ì) ïðèòî÷íîãî âîçäóõà â ïîìåùåíèè. Ïðè êîìáèíèðî-
âàííîì îáîãðåâå è îáùåì îòîïëåíèè âåëè÷èíà (GD) ñîñòàâèò

G G G G G G GD div hav bux h qz in� � � � � �( ) ( ), (1)

ãäå Gdiv – ïîòåðè òåïëà ÷åðåç îãðàæäàþùèå êîíñòðóêöèè; Ghav – ïîòåðè òå-
ïëà ïðè âåíòèëÿöèè, êÂò/÷; Gbux – ðàñõîä òåïëà íà èñïàðåíèå âëàãè ñ ïîëà
è äðóãèõ ïîâåðõíîñòåé, êÂò/÷; Gh – òåïëî, âûäåëÿåìîå æèâîòíûìè (ïòèöà-
ìè), êÂò/÷; Gqz – òåïëî, ïîñòóïàþùåå îò íàãðåâàòåëåé, êÂò/÷; Gin – òåïëî
îò èíôðàêðàñíûõ ëàìï, êÂò/÷.

Ïî èçâåñòíûì GD è Ì íàõîäèì òåìïåðàòóðó ïðèòî÷íîãî âîçäóõà

t G M C tver D xar� �/ r , (2)

ãäå � – ïëîòíîñòü íàðóæíîãî âîçäóõà, êã/ì3; Ñ – òåïëîåìêîñòü âîçäóõà,
êÂò/êã . ãðàä; txar – òåìïåðàòóðà íàðóæíîãî âîçäóõà, îÑ.

Èç óðàâíåíèÿ áàëàíñà òåïëà â ïîìåùåíèè

M M t t t tR vr ver i vr� � �( ) / ( )3 , (3)

ãäå tvr – òåìïåðàòóðà ïðèòî÷íîãî âîçäóõà ïîñëå ñìåøèâàíèÿ ñ ðåöèðêóëÿ-
öèîííûì, îÑ; tic – òåìïåðàòóðà âîçäóõà âíóòðè ïîìåùåíèÿ, îÑ.

Èç ôîðìóëû (3) âèäíî, ÷òî t tver vr� , òàê êàê ïðè t ti vr3 � âåëè÷èíà
M � �. Òåìïåðàòóðà tvr áóäåò âñåãäà íèæå tic ïðè t tver i	 3 è t tvr i
 3 ïðè
t tver i
 3.

Ïîäà÷ó Ìå íóæíî çíàòü äëÿ ðàñ÷åòà ïðîèçâîäèòåëüíîñòè ïðèòî÷íîé
âåíòèëÿöèîííîé óñòàíîâêè â çèìíèé, ïåðåõîäíûé è ëåòíèé ïåðèîäû. Îä-
íàêî ñ ïîâûøåíèåì txar äàæå ïðè îòêëþ÷åííûõ ñèñòåìàõ îòîïëåíèÿ è ìå-
ñòíîãî îáîãðåâà òåìïåðàòóðà âíóòðåííåãî âîçäóõà ìîæåò áûòü áîëüøå
äîïóñòèìîé. Â ýòîì ñëó÷àå, ÷òîáû ïîääåðæèâàòü tic â ïðåäåëàõ íîðìû, íàäî
óâåëè÷èâàòü âîçäóõîîáìåí â ïîìåùåíèè. Ýòî íåîáõîäèìî ó÷èòûâàòü ïðè
âû÷èñëåíèè ïðîèçâîäèòåëüíîñòè ðåöèðêóëÿöèîííîé óñòàíîâêè, åñëè ÌR
ìåíüøå ïîäà÷è âîçäóõà, ïîòðåáíîé äëÿ ñíÿòèÿ òåïëà Gart â ïîìåùåíèè

M G Ñ t tari ari i xar� �/ ( )r 3 . (4)

Ðàññìîòðèì äåöåíòðàëèçîâàííóþ ñèñòåìó âåíòèëÿöèè. Ñ ó÷åòîì ïðàê-
òèêè ýêñïëóàòàöèè íåîáõîäèìàÿ ðàâíîìåðíîñòü ïîäà÷è ñâåæåãî âîçäóõà
ìîæåò áûòü äîñòèãíóòà ïðè îïðåäåëåííîì ðàññòîÿíèè ìåæäó ñîñåäíèìè
ðåöèðêóëÿöèîííûìè âåíòèëÿöèîííî-îòîïèòåëüíûìè óñòàíîâêàìè (Sm).
Ïî èçâåñòíîé äëèíå ïîìåùåíèÿ SÂ íàõîäèì ïîòðåáíîå ÷èñëî ðåöèðêóëÿ-
öèîííûõ óñòàíîâîê

N S SR B m� / . (5)
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Çíàÿ äåôèöèò òåïëà äëÿ ïîìåùåíèÿ, íàèáîëüøóþ ïîäà÷ó âîçäóõà è
÷èñëî óñòàíîâîê, ìîæíî ïîäñ÷èòàòü ïðîèçâîäèòåëüíîñòü êàæäîé óñòàíîâ-
êè ïî ïîäà÷å âîçäóõà

M M M NR R R� �( ) /max max , (6)

ãäå Mmax – ìàêñèìàëüíîå êîëè÷åñòâî ïðèòî÷íîãî âîçäóõà, ñîîòâåòñòâóþùåå
âîçäóõîîáìåíó ïîìåùåíèÿ îïðåäåëåííîãî ýòàïà âûðàùèâàíèÿ ìîëîäíÿêà
(ñîäåðæàíèÿ ãðóïïû ïòèö èëè æèâîòíûõ), ì3/÷; MR max – ìàêñèìàëüíîå êî-
ëè÷åñòâî ðåöèðêóëÿöèîííîãî âîçäóõà, ì3/÷.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ òåìïåðàòóðíîãî ïîëÿ â çîíå æèâîò-
íûõ ïîêàçàëè, ÷òî ïðè ïîäà÷å ñâåæåãî âîçäóõà ñ òåìïåðàòóðîé çèìîé –5 îÑ
çà ñ÷åò ñìåøèâàíèÿ åãî ñ òåïëûì âíóòðåííèì âîçäóõîì òåìïåðàòóðà ñìåñè
íà âûõîäå èç âîçäóõîðàñïðåäåëèòåëÿ äîñòèãàåò 6 îÑ, íà ðàññòîÿíèè 3 ì ïî
îñè âîçäóõîðàñïðåäåëèòåëÿ – 13 îÑ. Ñëåäóåò îòìåòèòü, ÷òî â çîíå íàõîæäå-
íèÿ æèâîòíûõ òåìïåðàòóðà âíóòðåííåãî âîçäóõà êîëåáàëàñü â ïðåäåëàõ
11–12 îÑ, ÷òî óäîâëåòâîðÿåò çîîòåõíè÷åñêèì íîðìàì äëÿ êðóïíîãî ðîãàòîãî
ñêîòà.

Óñòàíîâëåíî, ÷òî ñêîðîñòü äâèæåíèÿ âîçäóõà íà óðîâíå âîçäóõîðàñ-
ïðåäåëèòåëÿ (íà âûñîòå îò ïîëà 2,5 ì) â ðàäèóñå äåéñòâèÿ 4 ì èçìåíÿåòñÿ
îò 10 äî 1 ì/ñ, ÷òî óêàçûâàåò íà èíòåíñèâíîå ñìåøèâàíèå ñâåæåãî ïðèòî÷-
íîãî âîçäóõà ñ âíóòðåííèì. Â çîíå ðàçìåùåíèÿ æèâîòíûõ (íà âûñîòå 1 ì îò
ïîëà) ñêîðîñòü âîçäóõà íå ïðåâûøàëà 0,5 ì/ñ.

Îòíîñèòåëüíàÿ âëàæíîñòü âîçäóõà â çîíå æèâîòíûõ ïðè ïîäà÷å íåïî-
äîãðåòîãî íàðóæíîãî âîçäóõà çèìîé ñ òåìïåðàòóðîé –5 îÑ íå ïðåâûøàëà
äîïóñòèìîé íîðìû è ñîñòàâëÿëà â ñðåäíåì 80 %. Ïîñëå âêëþ÷åíèÿ â ðàáî-
òó äåöåíòðàëèçîâàííûõ óñòàíîâîê îòíîñèòåëüíàÿ âëàæíîñòü âîçäóõà ÷åðåç
2 ÷ ñòàáèëèçèðîâàëàñü íà óðîâíå 74 %.

Íà îñíîâå ïðîâåäåííûõ òåîðåòè÷åñêèõ è ýêñïåðèìåíòàëüíûõ èññëå-
äîâàíèé, à òàêæå òèïîâûõ ïðîåêòîâ æèâîòíîâîä÷åñêèõ è ïòèöåâîä÷åñêèõ
ïîìåùåíèé ðàçðàáîòàíû êîíñòðóêòèâíûå ðåøåíèÿ âåíòèëÿöèîííûõ ñèñ-
òåì.

Â íèçìåííûõ ðàéîíàõ Àçåðáàéäæàíñêîé Ðåñïóáëèêè, ãäå òðóäíîñòè
âîçíèêàþò â ëåòíèé ïåðèîä ïðè óäàëåíèè èçáûòêîâ òåïëà èç ïòè÷íèêîâ,
ñëåäóåò êîìïëåêòîâàòü âåíòèëÿöèîííûå óñòàíîâêè ñ îðîñèòåëüíûìè óñò-
ðîéñòâàìè. Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðèìåíåíèå
îðîñèòåëüíîãî óñòðîéñòâà â ëåòíèé ïåðèîä ïîçâîëÿåò íà 7 îÑ ñíèçèòü òåì-
ïåðàòóðó ïðèòî÷íîãî âîçäóõà – îò 28 äî 21 îÑ. Êàæäàÿ äåöåíòðàëèçîâàííàÿ
óñòàíîâêà ñïîñîáíà îòáèðàòü 23–25 êÂò òåïëîòû, ÷òî êðàéíå âàæíî äëÿ
ñîçäàíèÿ íîðìàëüíûõ óñëîâèé.

ÇÀÊËÞ×ÅÍÈÅ

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé ïîêàçàëè, ÷òî ïðèìåíåíèå äå-
öåíòðàëèçîâàííûõ óñòàíîâîê ñ èñïîëüçîâàíèåì òåïëà âíóòðåííåãî âîçäóõà
äëÿ ïîäîãðåâà ñâåæåãî ïðèòî÷íîãî ïîçâîëÿåò â çèìíèé ïåðèîä îáåñïå÷è-
âàòü íîðìàëüíûé ìèêðîêëèìàò â ïîìåùåíèÿõ ñî çíà÷èòåëüíîé ýêîíîìèåé
ýíåðãîçàòðàò.
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MAINTENANCE OF TEMPERATURE AND HUMIDITY CONDITIONS
IN ANIMAL BUILDINGS IN THE MOUNTAIN ZONE

OF AZERBAIJAN

Material is given from a research into the resource-saving options of ventilation and heating sys-
tems applied for winter, summer and transient conditions in poultry and stock buildings. The research
was carried out under conditions of the mountain zone of Azerbaijan, the analytical studies at the
Azerbaijan State Agrarian University. Experimental studies of the temperature field in the animal
zone have shown that when atmospheric air with the temperature of -5�C in winter enters the building
and mixes with warm indoor air, the temperature of air mixture at the outlet of diffuser reaches 6 �C,
and 13 �C at the distance of 3 m on the axis of diffuser. In the animal area, the temperature of indoor
air ranged from 11 to 12�C that meets the requirements of zootechnic standards for cattle. Relative air
humidity in the animal area, when supplied unheated indoor air with the temperature of -5�C in win-
ter, did not exceed the permissible normal values, and made up 80% on the average. After operating
the decentralized units, relative air humidity was stabilized in 2 hours at the level of 74%. Based on
theoretical and experimental studies conducted as well as on model projects of poultry and stock pre-
mises, design solutions of ventilation systems have been developed that allow using the warmth of in-
door air in combination with the heater.

Keywords: Azerbaijan, poultry house, stock building, air flow, air recirculation, microclimate.
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