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Ââåäåíèå

Ïðè ñîçäàíèè àâèàöèîííîãî äâèãàòåëÿ, îñî-
áåííî ïðè íà÷àëüíîì ïðîåêòèðîâàíèè, êîãäà çà-
êëàäûâàþòñÿ åãî êîíöåïòóàëüíûå îñíîâû, âàæíóþ
ðîëü ïðèîáðåòàåò àïðèîðíàÿ îöåíêà åãî ìàññû. Íà
ýòîì ýòàïå, êîãäà åùå îòñóòñòâóåò êîíñòðóêòèâíàÿ
ïðîðàáîòêà äâèãàòåëÿ, îöåíêà ìàññû ñîâìåñòíî ñ
ïîêàçàòåëÿìè òîïëèâíîé ýêîíîìè÷íîñòè ïîçâîëÿ-
åò îáîñíîâàííî âûáèðàòü çíà÷åíèÿ ïàðàìåòðîâ ðà-
áî÷åãî ïðîöåññà. Âàæíîñòü ïàðàìåòðè÷åñêîé
îöåíêè ìàññû àâèàöèîííîãî ÃÒÄ îáîñíîâûâàåò-
ñÿ â öåëîì ðÿäå ðàáîò [1—10]. Ñïðàâåäëèâîñòè
ðàäè ñëåäóåò îòìåòèòü, ÷òî îíè âñå ïîñâÿùåíû
äâèãàòåëÿì äëÿ ñàìîëåòîâ. Íà îöåíêó ìàññû âåð-
òîëåòíûõ ÃÒÄ ñî ñâîáîäíîé òóðáèíîé (ÃÒÄ ÑÒ)
îðèåíòèðîâàíî ñóùåñòâåííî ìåíüøåå êîëè÷åñòâî
ðàáîò, â òîì ÷èñëå [11, 12]. Ýòî ñâÿçàíî ñ òåì, ÷òî
ÃÒÄ ÑÒ â îñíîâíîì îòíîñÿòñÿ ê êëàññó ìàëîðàç-
ìåðíûõ è èìåþò â ýòîé ñâÿçè ðÿä îñîáåííîñòåé.

Ïðè ïðîâåäåíèè ïàðàìåòðè÷åñêèõ èññëåäîâà-
íèé ãàçîòóðáèííûõ äâèãàòåëåé ñî ñâîáîäíîé òóð-
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Óòî÷íåíà ïàðàìåòðè÷åñêàÿ ìîäåëü ìàññû ãàçîòóðáèííîãî äâèãàòåëÿ (ÃÒÄ) ñî ñâîáîäíîé òóðáèíîé, ïðèìåíÿ-
åìàÿ â çàäà÷å îïòèìèçàöèè ïàðàìåòðîâ ðàáî÷åãî ïðîöåññà âåðòîëåòíîãî äâèãàòåëÿ íà ýòàïå êîíöåïòóàëüíîãî ïðî-
åêòèðîâàíèÿ. Ïðè÷åì ïðè ïðîâåäåíèè ïàðàìåòðè÷åñêèõ èññëåäîâàíèé ïðîåêòíóþ ìàññó ñèëîâîé óñòàíîâêè íå-
îáõîäèìî îöåíèâàòü ïî ïàðàìåòðàì ãàçîòóðáèííîãî äâèãàòåëÿ, îäíàêî òàêèå çàâèñèìîñòè äî íàñòîÿùåãî âðåìå-
íè èçó÷åíû íåäîñòàòî÷íî. Ïîýòîìó îöåíêó çàâèñèìîñòåé ìàññû äâèãàòåëÿ îò ïàðàìåòðîâ åãî ðàáî÷åãî ïðîöåññà
â íàñòîÿùåå âðåìÿ ïðîèçâîäÿò íà îñíîâàíèè îáîáùåííûõ ñòàòèñòè÷åñêèõ äàííûõ ïî âûïîëíåííûì êîíñòðóêöè-
ÿì ëèáî ïî ïàðàìåòðè÷åñêèì ìîäåëÿì ìàññû, òàê êàê èíîé, áîëåå òî÷íîé èíôîðìàöèè íà ýòîì ýòàïå íå èìååòñÿ.
Îäíàêî ïî ìåðå ïîÿâëåíèÿ íîâûõ âàðèàíòîâ ãàçîòóðáèííûõ äâèãàòåëåé òðåáóåòñÿ ïåðèîäè÷åñêè óòî÷íÿòü çíà÷å-
íèÿ êîýôôèöèåíòîâ ïàðàìåòðè÷åñêîé ìîäåëè. Â ðàáîòå ïðåäëîæåíî ïðåäñòàâëÿòü êîýôôèöèåíòû, èñïîëüçóåìûå
â ìîäåëè, â âèäå çàâèñèìîñòåé îò îñíîâíûõ ïàðàìåòðîâ ðàáî÷åãî ïðîöåññà, ÷òî ïîçâîëèëî ïðîâîäèòü ïàðàìåòðè-
÷åñêèå èññëåäîâàíèÿ è ïîëó÷àòü ïðîãíîçíûå ðåøåíèÿ, ñîîòâåòñòâóþùèå äîñòèãíóòîìó íà ñåãîäíÿøíèé äåíü óðîâíþ
ïðîåêòèðîâàíèÿ ãàçîòóðáèííûõ äâèãàòåëåé.

Êëþ÷åâûå ñëîâà: ãàçîòóðáèííûé äâèãàòåëü ñî ñâîáîäíîé òóðáèíîé, ìàòåìàòè÷åñêàÿ ìîäåëü, ðåäóêòîð, êîíöåï-
òóàëüíîå ïðîåêòèðîâàíèå.

áèíîé âàæíîå çíà÷åíèå ïðèäàåòñÿ èñïîëüçîâàíèþ
òàêèõ ìîäåëåé, êîòîðûå áû ïðàâèëüíî îòîáðàæà-
ëè âëèÿíèå ïàðàìåòðîâ ðàáî÷åãî ïðîöåññà

*
ê ã, ,  Tπ º  íà õàðàêòåð èçìåíåíèÿ óäåëüíîãî ðàñ-

õîäà òîïëèâà Cå è ìàññû äâèãàòåëÿ Mäâ. Áîëüøèí-
ñòâî êðèòåðèåâ îöåíêè ýôôåêòèâíîñòè ëåòàòåëü-
íîãî àïïàðàòà, êîòîðûå èñïîëüçóþò ïðè òàêèõ
ïàðàìåòðè÷åñêèõ èññëåäîâàíèÿõ, çàâèñÿò èìåííî
îò ýòèõ âûõîäíûõ äàííûõ [11], è åñëè âëèÿíèå

èçìåíåíèÿ ïàðàìåòðîâ *
ê ã,Tπ  íà óäåëüíûé ðàñõîä

òîïëèâà Cå õîðîøî èçó÷åíî, òî çàâèñèìîñòü Mäâ îò
ýòèõ ïàðàìåòðîâ òðåáóåò ïîñòîÿííîãî âíèìàíèÿ è
óòî÷íåíèÿ. Äåëî â òîì, ÷òî èçâåñòíûå ïàðàìåòðè-
÷åñêèå çàâèñèìîñòè [11]

1 20,286
äâ â ê ã ñ ðåñ– 1( )m m

ÒÌ BG p k k k=      (1)

îñíîâàíû íà àíàëèçå ñòàòèñòè÷åñêèõ äàííûõ ñî-
çäàííûõ ÃÒÄ. À ýòî îçíà÷àåò, ÷òî ïî ìåðå ïîÿâ-
ëåíèÿ íîâûõ âàðèàíòîâ ÃÒÄ òðåáóåòñÿ ïåðèîäè-
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÷åñêè óòî÷íÿòü çíà÷åíèÿ êîýôôèöèåíòîâ â ôîð-
ìóëå (1). È åñëè êîýôôèöèåíòû kÒã, kñ, kðåñ, êàê
ïîêàçàíî â [12], â îñíîâíîì îòðàæàþò âëèÿíèå íà
ìàññó îñíîâíûõ ìàòåðèàëüíûõ è êîíñòðóêòèâíûõ
ïðèçíàêîâ ïîêîëåíèÿ ÃÒÄ, òî èìåííî êîýôôèöè-
åíòû m1 (îïîñðåäîâàííî ÷åðåç ðàñõîä âîçäóõà Gâ)

è m2 (÷åðåç êπ ) îïðåäåëÿþò õàðàêòåð èçìåíåíèÿ

Mäâ ïðè âàðüèðîâàíèè ïàðàìåòðîâ *
ê ã,Tπ .

Â ðàáîòàõ [13—20] ïðèâåäåíû ïàðàìåòðû ÃÒÄ
ÑÒ äëÿ âåðòîëåòîâ, ñîçäàííûõ ïîñëå 1985 ãîäà.
Ýòè äàííûå (òàáë. 1 è 2) èñïîëüçîâàíû äëÿ óòî÷-
íåíèÿ çíà÷åíèé êîýôôèöèåíòîâ B, m1, m2 íà îñ-
íîâå êîððåëÿöèîííî-ðåãðåññèîííîãî àíàëèçà.
Êîýôôèöèåíòû îïðåäåëÿëèñü äëÿ äâóõ âàðèàíòîâ
ÃÒÄ: 1) ðåäóêòîð ðàññìàòðèâàåòñÿ â ñîñòàâå ÃÒÄ;
2) ðåäóêòîð îòíîñèòñÿ ê ñèëîâîé óñòàíîâêè (ÑÓ)
âåðòîëåòà.

Äëÿ ìîäåëè ìàññû ÃÒÄ (1) àëãîðèòì íàõîæäå-
íèÿ çíà÷åíèé êîýôôèöèåíòîâ ïðåäñòàâëÿåòñÿ ñëå-
äóþùèì îáðàçîì.

Â ïåðâîì ïðèáëèæåíèè íàõîäÿò çíà÷åíèÿ êî-
ýôôèöèåíòîâ B, m1, m2 äëÿ âñåõ ÃÒÄ ÑÒ êàæäîãî
âàðèàíòà (ñ ðåäóêòîðîì è áåç).

Íà îñíîâå ëèíåàðèçàöèè ìîäåëè

1 20,286
äâ â ê ã ñ ðåñln ln –( (  1) )m m

ÒÌ BG p k k k= =

0,286
1 â 2 êln ln ln –( ) 1B m G m p+= + +

ã ñ ðåñln ln lnÒk k k++ +                (2)

ïîëó÷àåì ëèíåéíóþ ìîäåëü:

1 1 1 2 2,z a m y m y= + +

ãäå   1 ln ;a B=  äâ ã ñ ðåñln ln ln ln ;Òz Ì k k k= - + +

0,286
1 â 2 ê(ln ; ln )– 1 .y G y p= =

Íàõîäèì ÷àñòíûå ïðîèçâîäíûå ïî ïåðåìåí-
íûì è ïðèðàâíèâàåì èõ ê íóëþ:
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Òàáëèöà 1

Îñíîâíûå òåõíè÷åñêèå äàííûå ÃÒÄ ÑÒ ñ ðåäóêòîðîì

¹ ÃÒÄ êπ  *
ã ,T  Ê Gâ, êã Mäâ, êã Ãîä ñåðòèôèêàöèè 

1 ÀÈ-450 7,33 1100 1,72 103 2010 

2 PT6B-36 7,6 1350 3,5 161 1985 

3 250-C20R 8 1200 1,733 78 1986 

4 Arrius 1À 8 1300 1,8 101,3 1987 

5 PW 207K 8 1310 1,95 108,3 2003 

6 ÒÌ319-2 8 1380 2,2 98 1993 

7 Arriel 1S1 8 1340 2,5 131 1996 

8 PW206A 8,1 1300 1,95 107,5 1991 

9 TM319 8,5 1300 1,6 87 1985 

10 LTS101-750Ñ-1 8,5 1330 2,03 110 1985 

11 250-C34 8,5 1200 2,54 116 1986 

12 Arrius 2K1 9 1250 2,4 115 2001 

13 ÒÂ-0-100 9,2 1300 2,66 125 1990 

14 250-C40 9,2 1200 2,77 127 1988 

15 TM 333 11 1370 3 140 1985 

16 MTM.385-R 11,8 1424 3,5 192 1990 

17 MTR.390 13 1450 3,2 154 1993 

18 ÃÒÄ-400 15,2 1370 1,15 85 2000 
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Ïîëó÷àåì ñèñòåìó ëèíåéíûõ óðàâíåíèé
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Á ˜ Á ˜Á ˜Ë ¯ Á ˜
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Â
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Âî âòîðîì ïðèáëèæåíèè íàéäåííûå çíà÷åíèÿ
êîýôôèöèåíòîâ B, m1, m2 óòî÷íÿëèñü äëÿ êàæäî-
ãî äâèãàòåëÿ òàêèì îáðàçîì, ÷òîáû îáåñïå÷èâàëàñü
ìèíèìàëüíàÿ ïîãðåøíîñòü îïðåäåëåíèÿ ìàññû ïî
ìîäåëè Mäâ.

Â òðåòüåì ïðèáëèæåíèè äëÿ ïîëó÷åíèÿ ëèíåé-

íûõ çàâèñèìîñòåé 1 â( )m f G=  è 2 ê( )m f π=  ñ äîñ-

òîâåðíîñòüþ àïïðîêñèìàöèè R 2 íå ìåíåå 0,92
(ðèñ. 1—4) ïðîèçâîäèëàñü êîððåêòèðîâêà ïîëó÷åí-
íûõ çíà÷åíèé B, m1, m2 äëÿ êàæäîãî äâèãàòåëÿ. Ñî-
îòâåòñòâóþùèå çíà÷åíèÿ êîýôôèöèåíòà B îïðå-
äåëÿëèñü íà îñíîâå ñîâìåñòíîãî àíàëèçà ñòàòèñ-
òè÷åñêèõ äàííûõ, èñõîäÿ èç óñëîâèÿ ìèíèìóìà
ñðåäíåêâàäðàòè÷íîãî îòêëîíåíèÿ äëÿ óðàâíåíèé
êîýôôèöèåíòîâ m1, m2, ïîëó÷åííûõ àïïðîêñèìà-
öèåé çíà÷åíèé ýòèõ êîýôôèöèåíòîâ äëÿ êàæäîãî
ÃÒÄ.

Â ðåçóëüòàòå óòî÷íåíèÿ ìîäåëè ìàññû âåðòî-
ëåòíûõ ÃÒÄ ÑÒ (1) áûëè ïîëó÷åíû êîýôôèöèåí-
òû B, m1, m2, êîòîðûå ïðèâåäåíû â òàáë. 3

Êàê âèäíî èç ðèñ. 1—4, ïîëó÷åííûå ëèíèè
òðåíäà äëÿ êîýôôèöèåíòîâ m1 è m2 èìåþò âîçðà-
ñòàþùóþ òåíäåíöèþ (äèíàìèêó) äëÿ ÃÒÄ ñ ðåäóê-
òîðîì â ñîñòàâå ÃÒÄ è â ñîñòàâå ÑÓ. Äëÿ äâèãà-
òåëåé ñ ðåäóêòîðîì (â ñðåäíåì äîëÿ ðåäóêòîðà â

Òàáëèöà 2

Îñíîâíûå òåõíè÷åñêèå äàííûå ÃÒÄ ÑÒ áåç ðåäóêòîðà

Çäåñü ( )

( )

1 2

2

1 1 1 2

2

2 1 2 2

,

i i
i i

i i i i
i i i

i i i i
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n y y

A y y y y

y y y y

Ê ˆ
Á ˜
Á ˜
Á ˜
Á ˜=
Á ˜
Á ˜
Á ˜
Á ˜Ë ¯

Â Â

Â Â Â

Â Â Â

ãäå n – êîëè÷åñòâî ÃÒÄ.

¹ ÃÒÄ êπ  *
ã ,T  Ê Gâ, êã Mäâ, êã Ãîä ñåðòèôèêàöèè 

1 T800-LHT-801 14 1500 3,76 150 1993 

2 T800-LHT-800 14 1540 4 136 1985 

3 T800-APW-800 15 1500 4 135 1990 

4 CT7-6 18 1588 4,87 224 1985 

5 RTM322-01 14 1480 5,75 240 1988 

6 RTM 322-01/9 16,1 1500 6 228 2004 

7 ÒÂ7-117Â (ÂÊ) 16 1500 7,95 380 2000 

8 ÒÂ7-117ÂÊ (ïðîåêò) 16 1500 7,95 380 2000 

9 ÒÂ3-117ÂÌ 9,4 1163 8,7 294 1986 

10 ÒÂ3-117ÂÌÀ-ÑÁÇ 9,4 1193 8,7 294 1987 

11 ÒÂ3-117ÂÌÀ 9,6 1263 9,1 293 1986 

12 ÂÊ-3000 17 1510 9,2 360 2010 

13 ÂÊ-3000Â 17 1530 9,2 360 2010 

14 
ÂÊ-2500 

(ÒÂ3-117ÂÌÀ-ÑÁÇ) 
10 1313 9,3 300 2000 

15 ÂÊ-2500 10 1313 9,3 300 2000 

16 ÒÂàÄ 3000 21 1550 10,8 500 2010 
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ìàññå äâèãàòåëÿ ñîñòàâëÿåò 10 %) ïðè ðîñòå çíà-
÷åíèé êπ  è Gâ îñëàáëÿåòñÿ èõ âëèÿíèå íà ìàññó
ÃÒÄ â ñèëó òîãî, ÷òî ïîíèæàåòñÿ îòíîñèòåëüíàÿ
ðàçíèöà ìåæäó ìàññîé MÃÒÄ è ïðèìåðíî ïîñòîÿí-

íîé (òî÷íåå, íå çàâèñÿùåé îò êπ  è Gâ ïðè Nå =

= const) ìàññîé ðåäóêòîðà Mðåä. Íà ïðèìåðå ïðåä-
ñòàâëåííûõ ÃÒÄ ÑÒ (òàáë. 1) âèäíî, ÷òî ðîñò ìàñ-
ñû äâèãàòåëÿ ñ ðåäóêòîðîì (â ñðàâíåíèè ñ ïðåæíè-
ìè çíà÷åíèÿìè êîýôôèöèåíòîâ) ïðè óâåëè÷åíèè
ñòåïåíè ïîâûøåíèÿ äàâëåíèÿ íà 15 % ñîñòàâëÿåò
â ñðåäíåì 2,1 %, à óâåëè÷åíèå ðàñõîäà âîçäóõà íà
15 % äàåò ïðèáàâêó â 13,6 %. Åñëè àíàëîãè÷íî ðàñ-
ñìîòðåòü äâèãàòåëè áåç ðåäóêòîðà (òàáë. 2), òî íà
ìàññó äâèãàòåëÿ êπ  è Gâ âëèÿþò ñèëüíåå, ÷åì â

ïðåäûäóùåì ñëó÷àå, – ïîâûøåíèå çíà÷åíèé êπ  è

Gâ íà 15 % ïðèâîäèò ê óâåëè÷åíèþ Mäâ (ïðè ïî-

ñòîÿííûõ çíà÷åíèÿõ m1 è m2) â ñðåäíåì íà 7,8 %
è 22,4 % ñîîòâåòñòâåííî.

Âûâîäû

1. Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé
áûëè îïðåäåëåíû ïóòè ñîâåðøåíñòâîâàíèÿ ïàðà-
ìåòðè÷åñêîé ìîäåëè ìàññû âåðòîëåòíûõ ÃÒÄ.
Ïîëó÷åííàÿ ìîäåëü ìàññû ÃÒÄ, ñ íîâûìè êîýô-
ôèöèåíòàìè îïðîáîâàíà íà îïóáëèêîâàííûõ äàí-
íûõ ïî áîëåå ÷åì 80 âåðòîëåòíûì ÃÒÄ (34 èç êî-
òîðûõ áûëè âûïóùåíû ïîñëå 1985 ãîäà). Ñðåäíÿÿ
ïîãðåøíîñòü ìîäåëè ñîñòàâèëà < 9 %. Òàêàÿ òî÷-
íîñòü ìîäåëè äëÿ êîíöåïòóàëüíîãî ýòàïà ïðîåê-
òèðîâàíèÿ îáóñëîâëåíà îáðàáîòêîé îïóáëèêîâàí-
íûõ ñîâðåìåííûõ ñòàòèñòè÷åñêèõ äàííûõ, à òàê-
æå ïðåäñòàâëåíèåì êîýôôèöèåíòîâ m1 è m2, â âèäå
çàâèñèìîñòåé îò îñíîâíûõ ïàðàìåòðîâ ðàáî÷åãî
ïðîöåññà äâèãàòåëÿ.

Ðèñ. 1. Ôîðìèðîâàíèå êîýôôèöèåíòà m1 äëÿ ìîäåëè
ìàññû ÃÒÄ ñ ðåäóêòîðîì (R 2 = 0,9268)

Ðèñ. 2. Ôîðìèðîâàíèå êîýôôèöèåíòà m2 äëÿ ìîäåëè
ìàññû ÃÒÄ ñ ðåäóêòîðîì (R 2 = 0,9551)

Ðèñ. 3. Ôîðìèðîâàíèå êîýôôèöèåíòà m1 äëÿ ìîäåëè
ìàññû ÃÒÄ áåç ðåäóêòîðà (R 2 = 0,9563)

Ðèñ. 4. Ôîðìèðîâàíèå êîýôôèöèåíòà m2 äëÿ ìîäåëè
ìàññû ÃÒÄ áåç ðåäóêòîðà (R 2 = 0,9291)

Òàáëèöà 3

Êîýôôèöèåíòû â ìîäåëè ìàññû âåðòîëåòíûõ ÃÒÄ ÑÒ

* Â ñêîáêàõ äàíû èñõîäíûå çíà÷åíèÿ êîýôôèöèåíòîâ [11].

ÃÒÄ ÑÒ В m1 m2 

Ñ ðåäóêòîðîì 56,333 (56,3*) 0,0159 Gâ + 0,8464 (0,831*) 0,0078 πê + 0,3807 (0,206*) 

Áåç ðåäóêòîðà 39,534 (36,9*) 0,0149 Gâ + 0,7999 (0,888*) 0,001 πê + 0,9846 (0,541*) 
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2. Ïîëó÷åííûå çàâèñèìîñòè îòðàæàþò âëèÿíèå
íà Mäâ çíà÷åíèé ðàñõîäà âîçäóõà Gâ è ñòåïåíè ïî-

âûøåíèÿ äàâëåíèÿ êπ . Ïðè ýòîì íåîáõîäèìî îò-

ìåòèòü, ÷òî âëèÿíèå ðàñõîäà âîçäóõà Gâ íà ìàññó
äâèãàòåëÿ ñèëüíåå âëèÿíèÿ ñòåïåíè ïîâûøåíèÿ

äàâëåíèÿ êπ  â 2—8 ðàç äëÿ âñåõ ðàññìàòðèâàåìûõ

âàðèàíòîâ ÃÒÄ.
3. Óòî÷íåííûå êîýôôèöèåíòû B, m1, m2 â óðàâ-

íåíèè Mäâ ïîçâîëÿþò ïðîâîäèòü îáøèðíûå è âìå-
ñòå ñ òåì áîëåå êîððåêòíûå èññëåäîâàíèÿ èçìåíå-
íèé îáëàñòåé ðàöèîíàëüíûõ çíà÷åíèé ïàðàìåòðîâ
ðàáî÷åãî ïðîöåññà ÃÒÄ, ïîëó÷àòü ïðîãíîçíûå
ðåøåíèÿ, ñîîòâåòñòâóþùèå äîñòèãíóòîìó íà ñå-
ãîäíÿøíèé äåíü óðîâíþ ïðîåêòèðîâàíèÿ ÃÒÄ, ïó-
òåì ðåøåíèÿ çàäà÷è ìîäåëèðîâàíèÿ ïîëåòà âåðòî-
ëåòà ïî òðàåêòîðèè.
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Abstract

A priori estimation of an aircraft engine mass takes
on an important role while its creation, especially at
the initial designing stage, when conceptual basics of
the engine are being established. At this stage, when
the design working out of the engine is not done yet,
its weight estimation together with fuel economy
indicators allows making valid selection of the engine
working process parameters values. The presented
work refines the parametric model of a gas turbine
engine with the free turbine (GTE FT), used in the
problem of the helicopter engine working process
parameters optimization at the conceptual design
stage. With this, while performing parametric studies
the design mass of the power plant should be estimated
according to the GTE parameters, though, up to now
these dependencies are not studied quite well. Thus,
the estimation of the engine mass dependencies on its
parameters is being performed at present based on the
generalized statistic data on the already accomplished
structures or parametric mass models, since there is
no more precise information at this stage. In fairness,
it should be noted that they are all related to the
aircraft engines. A rather smaller number of works is
oriented of the mass estimation of the helicopter GTE
FT. This is primarily due to the fact, that these engines
belong to the class of the small-size and have
thereupon a number of specifics.

At the same time, as new versions of gas turbine
engines appear the periodical refinement the
parametric model coefficients values is required. he
article considers the mass model of the gas turbine
engine with free turbine for several options for the
reduction gear mass accounting for, namely, both as
a part of the engine, and the power plant. The authors
suggest representing the coefficients used in the above
said GTE FT models in the form of dependencies on
the working process parameters. It allowed perform
parametric studies and obtain predictive solutions
corresponding to the achieved current design level of
gas turbine engines.

UPDATING PARAMETRIC GAS TURBINE ENGINE MODEL
WITH FREE TURBINE FOR HELICOPTERS
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