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Ñ ðàçâèòèåì òåõíîëîãèé âñå áîëüøåå ðàñïðîñòðàíåíèå â ïðîìûøëåííîñòè è òåõíèêå ïîëó÷àþò 
àëüòåðíàòèâíûå èñòî÷íèêè ýíåðãèè. Îäíèì èç ñàìûõ ïåðñïåêòèâíûõ è øèðîêî èñïîëüçóåìûõ ñïî-
ñîáîâ ïîëó÷åíèÿ òåïëà ÿâëÿåòñÿ ñîëíå÷íîå èçëó÷åíèå. Â íàñòîÿùåå âðåìÿ âåäóòñÿ àêòèâíûå ðàç-
ðàáîòêè â îáëàñòè ñîçäàíèÿ âîçäóøíûõ ñóäîâ, ðàáîòàþùèõ íà ñîëíå÷íûõ ïàíåëÿõ, òàê íàçûâàåìûõ 
ñîëíå÷íûõ ñàìîëåòîâ. Òðàíñïîðòíûå ñðåäñòâà ïîäîáíîãî òèïà ÿâëÿþòñÿ èííîâàöèîííîé îáëàñòüþ 
äëÿ ðàçâèòèÿ àâèàöèè. Îäíîé èç âàæíåéøèõ ïðîáëåì ïðàêòè÷åñêîãî èñïîëüçîâàíèÿ ïèëîòèðóåìûõ 
ñîëíå÷íûõ ñàìîëåòîâ ÿâëÿåòñÿ îáåñïå÷åíèå æèçíåäåÿòåëüíîñòè ýêèïàæà ëåòàòåëüíîãî àïïàðàòà. 
Â ñèëó æåñòêèõ ìàññîãàáàðèòíûõ îãðàíè÷åíèé ñèñòåìà æèçíåîáåñïå÷åíèÿ äîëæíà îáåñïå÷èâàòü 
êîìôîðòíûé äëÿ ïèëîòà òåïëîâîé ðåæèì íà ïðîòÿæåíèè âñåõ ýòàïîâ ïîëåòà ñ ó÷åòîì èçìåíå-
íèÿ ïàðàìåòðîâ îêðóæàþùåé ñðåäû è èìåòü âûñîêóþ ñòåïåíü íàäåæíîñòè è êîìïàêòíîñòè ïðè 
ìèíèìàëüíîé ìàññå âñåõ àãðåãàòîâ. Ñõåìà ñèñòåìû æèçíåîáåñïå÷åíèÿ (äàëåå – ÑÆÎ) îïèñàíà 
â ëèòåðàòóðå [1]. Â íàñòîÿùåé ðàáîòå áûëî ïðîäîëæåíî èññëåäîâàíèå ïðîáëåìû, èçëîæåííîé 
â [2], è ïðèâåäåíà îöåíêà âíåøíåé è âíóòðåííåé òåïëîâîé íàãðóçêè íà ñèñòåìó ÑÆÎ ñîëíå÷íî-
ãî ñàìîëåòà â óñëîâèÿõ ó ïîâåðõíîñòè Çåìëè è íà ìàêñèìàëüíîé âûñîòå ïîëåòà. Â ðåçóëüòàòå 
ñðàâíåíèÿ ïîëó÷åííûõ çíà÷åíèé òåïëîïðèòîêîâ áûëî âûÿâëåíî, ÷òî ñóììàðíîå çíà÷åíèå òåïëîâîé 
íàãðóçêè ìîæåò ïðèíèìàòü êàê ïîëîæèòåëüíîå, òàê è îòðèöàòåëüíîå çíà÷åíèå. Ýòî îçíà÷àåò, ÷òî 
äëÿ îáåñïå÷åíèÿ êîìôîðòíîé æèçíåäåÿòåëüíîñòè ïèëîòà íåîáõîäèìî ïðåäóñìîòðåòü êàê îáîãðåâ, 
òàê è îõëàæäåíèå ñêàôàíäðà ïèëîòà. Ñ ó÷åòîì òîãî, ÷òî êîíñòðóêòèâíûå è ôèçèîëîãè÷åñêèå îñî-
áåííîñòè ìîãóò îêàçûâàòü ñåðüåçíîå âëèÿíèå íà âåëè÷èíû òåïëîâûõ ïîòîêîâ, áûëà îáîñíîâàíà 
íåîáõîäèìîñòü ïðîâåäåíèÿ ôèçèîëîãè÷åñêèõ èñïûòàíèé äëÿ ïîäòâåðæäåíèÿ äàííûõ, ïîëó÷åííûõ 
ðàñ÷åòíûì ïóòåì, è âîçìîæíîé äîðàáîòêè êîíñòðóêöèè ñèñòåìû ÑÆÎ.

Êëþ÷åâûå ñëîâà: ñîëíå÷íûé ñàìîëåò, ñêàôàíäð, ñèñòåìà æèçíåîáåñïå÷åíèÿ, òåïëîïðèòîê, õè-
ìè÷åñêèé ïîãëîòèòåëü, ìåòàáîëèçì, òåïëîâîé áàëàíñ.

Ââåäåíèå
Ïðîåêòèðîâàíèå ëåòàòåëüíûõ àïïàðàòîâ 

íà ñîëíå÷íûõ ïàíåëÿõ òðåáóåò íåòèïè÷íûõ 
êîíñòðóêòèâíûõ ðåøåíèé âñëåäñòâèå ýêñïëó-
àòàöèîííûõ îñîáåííîñòåé. Îäíîé èç íàèáîëåå 
îñòðûõ ïðîáëåì ÿâëÿåòñÿ îáåñïå÷åíèå æèçíå-
äåÿòåëüíîñòè ýêèïàæà ëåòàòåëüíîãî àïïàðàòà. 
Ââèäó ìàëîé ãðóçîïîäúåìíîñòè ñóäíà íåêî-
òîðûå ìîäåëè ñîëíå÷íîãî ñàìîëåòà íå èìåþò 
ãåðìåòèçèðîâàííîé êàáèíû. Â ýòîì ñëó÷àå 
âñÿ íàãðóçêà ïî îáåñïå÷åíèþ íåîáõîäèìûõ 
äëÿ æèçíåäåÿòåëüíîñòè ÷åëîâåêà óñëîâèé ëî-
æèòñÿ íà èíäèâèäóàëüíóþ ÑÆÎ.

Ðàáî÷èé ðåæèì ïîëåòà ñóäíà ïîäðàçóìåâà-
åò ïîäúåì íà âûñîòó äî 25 êì. Òàêèì îáðàçîì, 
ÑÎÆ ïèëîòà äîëæíà îáåñïå÷èâàòü êîìôîðò-
íûå óñëîâèÿ äëÿ óïðàâëåíèÿ ëåòàòåëüíûì àï-
ïàðàòîì íå òîëüêî âáëèçè ïîâåðõíîñòè Çåìëè, 

íî è â ñòðàòîñôåðå, ãäå ïëîòíîñòü âîçäóõà ñî-
ñòàâëÿåò ïîðÿäêà 2,5 % îò çåìíîãî, ÷òî ìîæíî 
ñ÷èòàòü óñëîâèÿìè áëèçêèì ê êîñìè÷åñêèì.

Â ðåçóëüòàòå òåîðåòè÷åñêèõ ðàñ÷åòîâ âíåø-
íåãî òåïëîîáìåíà äëÿ ñêàôàíäðà ñîëíå÷íî-
ãî ñàìîëåòà [1] áûëî âûÿâëåíî, ÷òî äëÿ îáå-
ñïå÷åíèÿ êîìôîðòíîãî òåïëîâîãî ðåæèìà 
ïèëîòà íåîáõîäèìî ïðèíèìàòü âî âíèìàíèå 
ïîñòîÿííîå (ñ íàáîðîì âûñîòû) èçìåíåíèå òå-
ïëîôèçè÷åñêèõ ñâîéñòâ îêðóæàþùåé ñðåäû. 
Äëÿ òîãî, ÷òîáû ïðàâèëüíî ïîäîáðàòü ìàòåðè-
àë îáîëî÷êè ñêàôàíäðà, íåîáõîäèìî ó÷èòûâàòü 
íå òîëüêî âîçäåéñòâèå íàðóæíîé òåðìè÷åñêîé 
íàãðóçêè, íî è âíóòðåííèé òåïëîâîé áàëàíñ 
ñêàôàíäðà.

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî â îáùåì 
ñëó÷àå òåïëîïðèòîê â ñêàôàíäð ìîæåò ïðèíè-
ìàòü êàê ïîëîæèòåëüíûå, òàê è îòðèöàòåëüíûå 
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çíà÷åíèÿ. Äëÿ òîãî, ÷òîáû îïðåäåëèòüñÿ ñ êîí-
ñòðóêöèåé è ñîñòàâîì ñèñòåìû æèçíåîáåñïå÷å-
íèÿ äëÿ êîíêðåòíîãî ñëó÷àÿ, íåîáõîäèìî îïðå-
äåëèòüñÿ ñ ðåæèìîì ïîëåòà âîçäóøíîãî ñóäíà.

Ñêàôàíäð âìåñòå ñ áëîêîì ÑÆÎ íàõîäèò-
ñÿ âíóòðè íåãåðìåòè÷íîé êàáèíû. Ñ÷èòàåì, 
÷òî îáøèâêà ëåòàòåëüíîãî àïïàðàòà è ëîáîâîå 
ñòåêëî çàùèùàþò ïèëîòà îò ðàäèàöèîííîé íà-
ãðóçêè.

Íàñòîÿùàÿ ðàáîòà çàêëþ÷àåòñÿ â àíàëèçå 
ñîâîêóïíîé âíåøíåé è âíóòðåííåé òåïëîâîé 
íàãðóçêè, âîñïðèíèìàåìîé ñèñòåìîé ÑÆÎ 
â ëåòíåì ðåæèìå ýêñïëóàòàöèè ó ïîâåðõíîñòè 
Çåìëè è íà ìàêñèìàëüíîé âûñîòå ïîëåòà.

Ìåòîäû
Ðàñ÷åò âíåøíåãî òåïëîîáìåíà ñêàôàíäðà
Ñ÷èòàåì, ÷òî âñÿ ðàäèàöèîííàÿ íàãðóçêà, 

ïðèâåäåííàÿ â ëèòåðàòóðå [2], ïîãëîùàåòñÿ 
îáøèâêîé ëåòàòåëüíîãî àïïàðàòà, ÷òî âû-
çûâàåò åå íàãðåâ è èçëó÷åíèå âíóòðü ñàëîíà. 
Òîãäà òåìïåðàòóðà íàðóæíîé ñòåíêè íàõîäèòñÿ 
ïî çàêîíó Ñòåôàíà-Áîëüöìàíà:
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ðóæíîé ñòåíêè ëåòàòåëüíîãî àïïàðàòà, Ê.

Òîãäà òåìïåðàòóðà ñòåíêè âíóòðè ëåòàòåëü-
íîãî àïïàðàòà îáóñëîâëåíà òåïëîïðîâîäíîñòüþ 
ñòåíêè è íàõîäèòñÿ ïî ôîðìóëå: 
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Òàêèì îáðàçîì, íà âíåøíèé òåïëîîáìåí 
ñêàôàíäðà âíóòðè ñîëíå÷íîãî ñàìîëåòà áóäóò 
îêàçûâàòü âëèÿíèå òåïëîâûå ïîòîêè:

1) êîíâåêòèâíûé òåïëîîáìåí (Qêîíâ );
2) ðàäèàöèîííàÿ íàãðóçêà îò âíóòðåííåé 

ñòåíêè ëåòàòåëüíîãî àïïàðàòà (Qð.í );
3) ñîáñòâåííîå òåïëîâîå èçëó÷åíèå ñêàôàí-

äðà (Qèçë.ñê ).
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ãäå Qïð  – ïðîíèêàþùàÿ âíóòðü ñêàôàíäðà òå-
ïëîòà, Âò;  k  – êîýôôèöèåíò òåïëîïåðåäà÷è, 
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Âò

ì Ê
; Fñê  – ïëîùàäü âíåøíåé ïîâåðõíîñòè 

ñêàôàíäðà è áëîêà ñèñòåìû æèçíåîáåñïå÷åíèÿ, 
ì2; Ò

ã
 – òåìïåðàòóðà âåíòèëèðóåìîãî ãàçà, Ê; 

Tîãð  – òåìïåðàòóðà îêðóæàþùåãî âîçäóõà, Ê; 
ñê-ê  – êîýôôèöèåíò âçàèìíîé îáëó÷åííîñòè 
ñêàôàíäðà è êîðàáëÿ ñîãëàñíî [1]; 

ê
 – ñòåïåíü 

÷åðíîòû ïîâåðõíîñòè ñòåíêè êîðàáëÿ; Tñê  – 
òåìïåðàòóðà ïîâåðõíîñòè ñêàôàíäðà, Ê.

Ðàñ÷åò âíóòðåííåãî òåïëîîáìåíà 
ñêàôàíäðà
Íà âíóòðåííèé òåïëîîáìåí ñêàôàíäðà 

âëèÿþò òåïëîïðèòîêè, â çíà÷èòåëüíîé ñòåïåíè 
çàâèñÿùèå îò êîíñòðóêòèâíûõ è ôèçèîëîãè÷å-
ñêèõ îñîáåííîñòåé:

1) òåðìè÷åñêèé ýôôåêò õèìè÷åñêèõ ïîãëî-
òèòåëåé (Qõèì );

2) ñîáñòâåííàÿ òåïëîïðîäóêöèÿ ÷åëîâåêà 
(Q

÷
);
3) ðàáîòà ýëåêòðîîáîðóäîâàíèÿ (Q

îá
).

 
Q Q Q Q  ïð õèì ÷ îá ,  (4)

ãäå Qõèì  ðàññ÷èòûâàåòñÿ äëÿ îäíîãî ÷åëîâå-
êà ïî ìåòîäèêå, èçëîæåííîé â [3] (õàðàêòåð 
ðàáîòû – ëåãêàÿ), ïàòðîíû LiOH è ñèëèêàãåëü; 
Q÷  ïðèíèìàåòñÿ ñîãëàñíî ëèòåðàòóðå [3] (õà-
ðàêòåð ðàáîòû – ëåãêàÿ); Qîá  ðàññ÷èòûâàåòñÿ 
äëÿ âåíòèëÿòîðà ñèñòåìû ÑÆÎ ïî ôîðìóëå, 
èçëîæåííîé â [4]:

 (1 ) ,Q N k îá   (5)

ãäå N – ïîòðåáëÿåìàÿ ìîùíîñòü èçäåëèÿ, Âò; 
  – êîýôôèöèåíò ïîëåçíîãî äåéñòâèÿ èçäåëèÿ; 
k  – êîýôôèöèåíò çàãðóçêè èçäåëèÿ âî âðåìÿ 
ïîëåòà.

Êðèòåðèè Ñðàâíåíèÿ
Ðàñ÷åò ïðîâîäèòñÿ äëÿ äâóõ êðàéíèõ ñëó÷à-

åâ – íà ïîâåðõíîñòè Çåìëè è íà ìàêñèìàëüíîé 
âûñîòå ïîëåòà ñîëíå÷íîãî ñàìîëåòà. Êðèòåðè-
ÿìè ñðàâíåíèÿ òåïëîâûõ ðàñ÷åòîâ ÿâëÿåòñÿ âå-
ëè÷èíà òåïëîâîé íàãðóçêè íà ñêàôàíäð è áëîê 
ñèñòåìû æèçíåîáåñïå÷åíèÿ.
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Èñõîäíûå Äàííûå
Èñõîäíûìè äàííûìè äëÿ òåïëîâîãî ðàñ÷åòà 

ÿâëÿþòñÿ íàðóæíûå òåìïåðàòóðû îêðóæàþùå-
ãî âîçäóõà ó ïîâåðõíîñòè Çåìëè è íà âûñîòå 
25000 ì, îïòè÷åñêèå õàðàêòåðèñòèêè è ìà-
òåðèàë êîðàáëÿ è ñêàôàíäðà ñ áëîêîì ÑÆÎ, 
ðàáî÷åå âåùåñòâî ïîãëîòèòåëüíûõ ïàòðîíîâ, 
ôèçèîëîãè÷åñêèå äàííûå ïèëîòà ëåòàòåëüíîãî 
àïïàðàòà, à òàêæå âåëè÷èíû òåïëîâîé íàãðóç-
êè, ïðåäñòàâëåííûå â [2]. 

Ðåçóëüòàòû è îáñóæäåíèå
Ðåçóëüòàòû ðàñ÷åòà ïðåäñòàâëåíû â íà ðèñ. 1 

è 2. Ñâåòëûé öâåò ñòîëáöîâ îçíà÷àåò ïðèíàä-

ëåæíîñòü òåïëîâîãî ïîòîêà âíåøíåìó òåïëî-
îáìåíó (êîíâåêöèÿ, íàãðóçêà îò ôþçåëÿæà, 
èçëó÷åíèå), òåìíûé – ê âíóòðåííåìó (ïàòðîí 
ïîãëîùåíèÿ óãëåêèñëîãî ãàçà ÏÏÓÃ, ïàòðîí 
ïîãëîùåíèÿ âëàãè ÏÏÂ, ìåòàáîëèçì ÷åëîâåêà, 
âåíòèëÿòîð áëîêà ÑÆÎ).

Ìåòîäèêà ðàñ÷åòà òåïëîîáìåíà âíóòðè 
ñêàôàíäðà ïîäðàçóìåâàåò, ÷òî íà âíóòðåííèé 
òåïëîîáìåí ìîãóò îêàçûâàòü çíà÷èòåëüíîå 
âëèÿíèå íåêîòîðûå ôèçèîëîãè÷åñêèå îñîáåí-
íîñòè îðãàíèçìà (ñòðåññîóñòîé÷èâîñòü âëèÿåò 
íà êîëè÷åñòâî âûäåëÿåìîé ñ ïîòîì âëàãè, ïî-
òðåáëåíèå êèñëîðîäà, ñêîðîñòü ìåòàáîëèçìà), 
÷òî äåëàåò öåëåñîîáðàçíûì ïðîâåäåíèå ôèçèî-

Ðèñ. 1. Òåïëîâûå ïîòîêè ó ïîâåðõíîñòè Çåìëè

Ðèñ. 2. Òåïëîâûå ïîòîêè íà ìàêñèìàëüíîé âûñîòå



Ðåçàíîâ Å.À., Ìåðêóëîâ Â.È., Òèùåíêî Â.È.

56 Èçâåñòèÿ ÌÃÒÓ «ÌÀÌÈ», ¹ 2(44), 2020

ëîãè÷åñêèõ èñïûòàíèé äëÿ ïðîâåðêè òåîðåòè-
÷åñêèõ ðàñ÷åòîâ è âîçìîæíîé äîðàáîòêè ñèñòå-
ìû æèçíåîáåñïå÷åíèÿ.

Â ðåçóëüòàòå ðàñ÷åò ïîêàçàë, ÷òî:
– íåñìîòðÿ íà âûñîêóþ ðàçðåæåííîñòü 

îêðóæàþùåãî âîçäóõà íà âûñîòå 25000 ìåòðîâ, 
çíà÷èòåëüíîå âëèÿíèå íà òåïëîâîé áàëàíñ 
îêàçûâàåò êîíâåêòèâíûé òåïëîîáìåí ñêàôàí-
äðà ñîëíå÷íîãî ñàìîëåòà ñ âíåøíåé ñðåäîé. 
Åñëè ó ïîâåðõíîñòè Çåìëè åãî çíà÷åíèå ïî-
ëîæèòåëüíî, íî íåâåëèêî, òî íà ìàêñèìàëüíîé 
âûñîòå ïîëåòà òåïëîâîé îòòîê èç ñêàôàíäðà 
îêàçûâàåò êëþ÷åâîå çíà÷åíèå äëÿ òåïëîâîãî 
ðåæèìà ñèñòåìû æèçíåîáåñïå÷åíèÿ;

– â çàâèñèìîñòè îò âíåøíèõ óñëîâèé, òåïëî-
âàÿ íàãðóçêà íà ñêàôàíäð ìîæåò ïðèíèìàòü 
êàê ïîëîæèòåëüíîå, òàê è îòðèöàòåëüíîå çíà-
÷åíèå. Ïðè ïðîåêòèðîâàíèè ñèñòåì æèçíåîáå-
ñïå÷åíèÿ íåîáõîäèìî ó÷èòûâàòü èçìåí÷èâîñòü 
âíåøíåãî âîçäåéñòâèÿ íà òåïëîâîé áàëàíñ 
è ïðåäîõðàíèòü ïèëîòà ñàìîëåòà êàê îò ïåðå-
ãðåâà, òàê è îò ïåðåîõëàæäåíèÿ;

– âàæíûì ñïîñîáîì îïòèìèçàöèè òåïëîâîé 
íàãðóçêè, âîñïðèíèìàåìîé ñêàôàíäðîì â óñ-
ëîâèÿõ ðàçðåæåííîãî ïðîñòðàíñòâà, ÿâëÿåòñÿ 
âàðüèðîâàíèå ìàòåðèàëà åãî îáîëî÷êè. Èçìå-
íÿÿ îïòè÷åñêèå õàðàêòåðèñòèêè îáîëî÷êè ñêà-
ôàíäðà è îáøèâêè ñàìîëåòà, ìîæíî äîáèòüñÿ 
îïòèìàëüíîãî çíà÷åíèÿ âåëè÷èí òåïëîïðèòîêà 
è òåïëîîòòîêà;

– âíóòðåííèå òåïëîïðèòîêè â ñèñòåìó æèç-
íåîáåñïå÷åíèÿ íå çàâèñÿò îò âûñîòû è ïîñòî-
ÿííû íà ïðîòÿæåíèè âñåãî ïåðèîäà ïîëåòà. 

Çàêëþ÷åíèå
Áûëî ïðîâåäåíî èññëåäîâàíèå òåïëîôèçè-

÷åñêèõ ïðîöåññîâ äëÿ íåãåðìåòè÷íîãî îòñåêà 
íà âûñîòå, íåõàðàêòåðíîé äëÿ îáû÷íûõ âîç-
äóøíûõ ñóäîâ, à òàêæå ïðîâåäåí àíàëèç ôàê-
òîðîâ òåïëîâûõ ïîòîêîâ âíóòðè ñèñòåìû æèç-
íåîáåñïå÷åíèÿ. Äëÿ ðàññìàòðèâàåìîãî ðåæèìà 
ïîëåòà ñîëíå÷íîãî ñàìîëåòà (âûñîòà ïîäú-
åìà 25 êì) òåïëîâàÿ íàãðóçêà íà ñèñòåìó ÑÆÎ 
áóäåò íåïðåðûâíî ìåíÿòüñÿ ïî ìåðå íàáîðà 
âûñîòû ëåòàòåëüíûì àïïàðàòîì. Äëÿ îáåñïå-
÷åíèÿ êîìôîðòíîé æèçíåäåÿòåëüíîñòè ýêèïà-
æà íåîáõîäèìî ïðåäóñìîòðåòü êàê íàãðåâ, òàê 
è îõëàæäåíèå ñêàôàíäðà. Íàãðóçêà îò âíåø-
íèõ òåïëîïðèòîêîâ â çíà÷èòåëüíîé ñòåïåíè 
çàâèñèò îò âûñîòû ïîëåòà ëåòàòåëüíîãî àïïà-
ðàòà. Íàèáîëåå âîñïðèèì÷èâûì ê èçìåíåíèþ 
âûñîòû ñïîñîáîì òåïëîîáìåíà ÿâëÿåòñÿ êîí-
âåêöèÿ ñ îêðóæàþùèì ñêàôàíäð âîçäóõîì – 

äàííûé òåïëîâîé ïîòîê èçìåíÿåòñÿ îò 26 Âò 
ó ïîâåðõíîñòè Çåìëè äî 245 Âò íà âûñîòå 
25000 ìåòðîâ. Ðàäèàöèîííàÿ íàãðóçêà îò ôþ-
çåëÿæà ñ óâåëè÷åíèåì âûñîòû óìåíüøàåòñÿ 
â 2,98 ðàçà, à ñîáñòâåííîå èçëó÷åíèå ñêàôàí-
äðà – â 2,24 ðàçà. Âíóòðåííèå òåïëîïðèòîêè 
íå çàâèñÿò îò âûñîòû ïîëåòà ñîëíå÷íîãî ñàìî-
ëåòà, à îïðåäåëÿþòñÿ êîíñòðóêöèåé ñèñòåìû 
æèçíåîáåñïå÷åíèÿ è ôèçèîëîãè÷åñêèìè îñî-
áåííîñòÿìè ïèëîòà ëåòàòåëüíîãî àïïàðàòà, 
÷òî äåëàåò öåëåñîîáðàçíûì ïðîâåäåíèå ôèçèî-
ëîãè÷åñêèõ èñïûòàíèé ñèñòåìû ÑÆÎ äëÿ ïðî-
âåðêè òåîðåòè÷åñêèõ ðàñ÷åòîâ è âîçìîæíîé äî-
ðàáîòêè ñèñòåìû æèçíåîáåñïå÷åíèÿ.
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ANALYSIS OF THE HEAT BALANCE OF A SPACESUIT IN A SOLAR AIRPLANE
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Due to the development of technologies, alternative energy sources are becoming more widespread 
industry and technology. One of the most promising and widely used methods of generating heat is 
solar radiation. Nowadays, scientists do active research in the field of creating aircraft powered by solar 
panels, the so-called solar aircraft. Vehicles of this type are an innovative area for the development of 
aviation. One of the most important problems of the practical use of manned solar aircraft is to ensure 
the life of the crew of the aircraft. Due to strict weight and size restrictions, the life support system should 
provide a thermal regime that is comfortable for the pilot throughout all phases of flight, taking into ac-
count changes in environmental parameters and have a high degree of reliability and compactness with 
a minimum weight of all units. The scheme of the life support system (hereinafter referred to as the LSS) 
is described in the literature [1]. The paper continues the study of the problem described in [2], and an 
estimate of the external and internal thermal load on the LSS system of a solar aircraft under conditions 
at the Earth's surface and at the maximum flight altitude is given there. As a result of comparing the 
obtained values of heat inflows, it was revealed that the total value of the heat load can take both posi-
tive and negative values. This means that to ensure a comfort for a pilot, it is necessary to provide both 
heating and cooling of the pilot's suit. Considering that structural and physiological features of man can 
seriously affect the values of heat fluxes, the need for physiological tests was substantiated to confirm 
the data obtained by calculation, and the possible refinement of the design of the LSS system.

Keywords: solar airplane, spacesuit, life support system, heat gain, chemical absorber, metabolism, 
heat balance.


