
1. Â êîíäåíñàòîðå ïàðîâîé òóðáèíû ïîääåðæèâåòñÿ àáñîëþòíîå äàâëåíèå

P = 0.004ÌÏà. Êàêîâû ïîêàçàíèÿ âàêóóììåòðà, ïðîãðàäóèðîâàííîãî â Í
ì2

è ìì.ðò.ñò, åñëè ïîêàçàíèÿ áàðîìåòðà ñîñòàâëÿþò 734ìì.ðò.ñò?

Ðåøåíèå. Èñõîäíûå äàííûå:

P = 0.004ÌÏà=4000 Í
ì2=30ìì.ðò.ñò

P0 = 734ìì.ðò.ñò = 97859 Í
ì2 = 0.097859ÌÏà

Ïîêàçàíèÿ âàêóóììåòðà:

4P = P0 − P = 93859
Í

ì2
= 704ìì.ðò.ñò

2. Âîçäóõ, çàêëþ÷åííûé â áàëëîíå åìêîñòüþ 0.9ì3, âûïóñêàþò â àòìîñôå-

ðó. Íà÷àëüíàÿ òåìïåðàòóðà âîçäóõà 27oC. Îïðåäåëèòå ìàññó âûïóùåííîãî
âîçäóõà, åñëè íà÷àëüíîå äàâëåíèå ñîñòàâëÿëî 93.2áàð, êîíå÷íîå äàâëåíèå

42.2áàð, à òåìïåðàòóðà âîçäóõà ñíèçèëàñü íà 17oC.

Ðåøåíèå. Ñîãëàñíî çàêîíó Ìåíäåëååâà-Êëàéïåðîíà:

PV =
m

M
RT

Ìîëÿðíàÿ ìàññà âîçäóõà M = 29 ã
ìîëü

, ãàçîâàÿ ïîñòîÿííàÿ R = 8.31,
òåìïåðàòóðà â Êåëüâèíàõ.

Îáúåì áàëëîíà ïîñòîÿíåí, âûðàçèì ìàññû âîçäóõà â áàëëîíå â íà÷àëü-

íûé è êîíå÷íûé ìîìåíò:

m1 =
P1V ·M
RT1

=
93.2 · 105 · 0.9 · 29
8.31 · (273.15 + 27)

= 97525ã = 97.525êã

m2 =
P2V ·M
RT2

=
42.2 · 105 · 0.9 · 29

8.31 · (273.15 + 27− 17)
= 46810ã = 46.81êã

Ìàññà âûïóùåííîãî âîçäóõà:

4m = m1−m2 = 50.715êã

3. Êàêîé îáúåì çàíèìàåò 1 êã àçîòà ïðè òåìïåðàòóðà 70oC è äàâëåíèè

2 · 105 Í
ì2 ?
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Ðåøåíèå. Ñîãëàñíî çàêîíó Ìåíäåëååâà-Êëàéïåðîíà:

PV =
m

M
RT

Ìîëÿðíàÿ ìàññà àçîòà M = 14 ã
ìîëü

, ãàçîâàÿ ïîñòîÿííàÿ R = 8.31, òåì-
ïåðàòóðà â Êåëüâèíàõ.

V =
mRT

MP
=

1000 · 8.31 · (273.15 + 70)

28 · 2 · 105
= 0.509ì3

4. 20ì3 âîçäóõà ïðè äàâëåíèè p1 = 8 áàð è òåìïåðàòóðå t1 = 18oC ñæèìà-

þòñÿ ïî ïîëèòðîïå äî p2 = 80 áàð, ïîêàçàòåëüïîëèòðîïû n = 1.25. Êàêóþ
ðàáîòó íàäî çàòðàòèòü äëÿ ïîëó÷åíèÿ 1ì3 ñæàòîãî âîçäóõà è êàêîå êîëè÷å-

ñòâî òåïëà îòâîäèòñÿ ïðè ñæàòèè?

Ðåøåíèå. Óðàâíåíèå ïîëèòðîïè÷åñêîãî ïðîöåññà:

PV n = const

Çàòðà÷åííàÿ ðàáîòà ïî îïðåäåëåíèþ:

L12 =

V2ˆ

V1

P (V )dV

Èç óðàâíåíèÿ ïîëèòðîïû ïîëó÷èì P (V ):

P1V
n
1 = PV n → P (V ) =

P1V
n
1

V n

Òîãäà ðàáîòà:

L12 =

V2ˆ

V1

P1V
n
1

V n
dV =

P1V
n
1

n− 1

(
1

V n−1
|21
)

=
P1V1
n− 1

((
V1
V2

)n−1

− 1

)

L12 =
8 · 105 · 20
1.25− 1

((
20

1

)1.25−1

− 1

)
= 71.3ÌÄæ

Êîëè÷åñòâî îòâåäåííîãî òåïëà:

Q = −mCv
n− γ
n− 1

(t2 − t1)

Ìàññó îïðåäåëèì èç óðàâíåíèÿ Ìåíäåëååâà-Êëàéïåðîíà:

m =
P1V1M

R · t1
=

8 · 105 · 20 · 29 · 10−3

8.31 · (273.15 + 18)
= 191.77êã
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t2 =
mR

P2V2M
=

191.77 · 8.31
80 · 105·

Òåìïåðàòóðó â êîíöå ñæàòèÿ èç çóðàâíåíèÿ ïîëèòðîïû:

P1V
n
1 = P2V

n
2

P 1−n
1 Tn

1 = P 1−n
2 Tn

2

t2 = t1
n

√(
P2

P1

)n−1

= 188.3oC

Cv âîçäóõà ðàâíà 717 Äæ

êã·Ê , ïîêàçàòåëü àäèàáàòû âîçäóõà γ = 1.4.

Q = 14.05ÌÄæ
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