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e 6.1
ANG THAI CAN BANG
- VA

QUA TRiNH CAN BANG
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KHAI NIEM

eV mlu izl e2lgl riy eia mot hé (2 trang
thail ma cac thong so trang thai ciia hé co
gia tri hoan toan xac dinh, ngwoec lai khi cac
thong so trang thai dang thay doi tirc [a hé
o trang thai khong can bang.

\“_\\
— E

la gqua trinh bién doi
gom mot chuoi lien tiép cac trang thai can
bang.
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Sbdng thuc té, khong c6 qua trinh nao 1a
0dn toan can bang Vi trong quéa trinh bién
doi bao gio trang thai can bang trwdc ciing bi
pha huy.

> Tuy vay, néu qua trinh dién ra vo cung
cham dé hé cO du thoi gian thiét 1lap méot
trang thai can bang méi thi qua trinh do co
thé coi la.gan can bang.

Vi du: nén khi trong xy lanh, néu nen that
cham ta cO mot qua trinh %m bang, ngu’O’c lai
néu nén nhanh ta c6 mét qua trinh khong
can biang.
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> Néu hé 1a mot khoi khi xac dinh thi méi
trang thai can bang ciia N6 dwoc xac dinh béi
hai trong ba thong so la p, V, T.

Moi trang thai can|

bang dwgc biéu dién
boi mot diém trong
mat phang (OPV)

Mot qua trinh can

" bang dwoc biéu dién

béi moét dwong liEn
tuc trong mat phang
(OPV).
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i KHAI NIEM VE

‘ NANG LUQN G, CONG
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Khai niém
Nang lwong ctia mot he |a dai Iirong vat
[\ cO thé dung dé chi mirc do van dong
cua hé (dong nang), mirc do twong tac cua
hé voi moi trwong ngoai (thé niang) va
kha n:ing twong tac 1an nhau cia cac hat
tao thanh he (noi nang).
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=

Thong thwong cic déi twong nghién ciru
xem la dirng yén va bé qua cac trwong ngoai.

Pong niing va thé niing cia hé bang khong.

Nang luwong = NOi nang

\« =

e

» DPon vi cua noi nang la don vi nang lrong
(Joule) hay cuaa don vi nhi€t lirong (calory).
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. KHAI NIEM VE NANG LUOQNG, CONG*VA NHIET LUQNG
» |

Hé & trang thai xac dinh || Hé thay doi trang thai

-

U c6 gié tri xac dinh U thay doi
Noi nang phu thuoc B Noi nang Kkhong phu
vao trang thai cia h¢  § thugc qua trinh bién doi

P—

Noi nang la ham don tri cua trang thai.
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Khai nieém
(Voi kkhoi khi digng yén)
Lwre tac dung [én chat khi dwoe xem [a
thuwre hién mot cong néu lam thé tich chat
khi thay doi.

»
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Cong ma hé thuc hién dwoe khi di theo cac
qui trinh khac nhau la khac nhau.
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> Cong A c6 gia tri dwong néu hé nhan cong.

> Cong A c6 gia tri am néu hé sinh cong.

> V6i nhitng cOng nguyén to, ta biéu dién 1a 5A
> Cong.la mét hinh thirc trao déi ning lwong
gitra hal he, nen cong ciing duge tinh theo don vi

cua nang lwong (Joule hoac Calory).
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% KHAI NIEM VE NANG LUQNG, CONG VA NHIET LUQONG

; 6.2.2.2. Biéu thirc tinh eﬁnq trong mot
: qua trinh can bang

: %

¢ CONng nho HA:
Bai toan: | ONC [ XY lann,
MU L@Jl“, CO the O 0 ‘»\‘H"Jl‘_" 1A '\_E'ifn

20)

, ’
e I l | [‘
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7 )»r at bén ngoai tac dung Ién pit tong:

> Trong qua trinh can bang, ap suat nay la ap
suat caa khoi khi trong xy lanh va cong ma khoi
Khi nhan dwoec oA (dwong). Cong do la cong ma
ta-da mat di de nen pit tong.

\V4
nen cong nho:

» Vay: (6.1)
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Cho mét qua trinh bién d6i hiru han,
trong dé thé tich caa hé thay doi tir \/; dén V..

Chia nho qua trinh
thanh nhiéu qua trinh nhé lién tiép dé tinh cong
vi-phan 0A ma hé nhan dwoc trong tirng qua
trinh nhé, sau dé lay tong.
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> Gia sir cO hai vat, gom mét vat nong va mot
vat lanh tiep xuc nhau.

» Nang lwong duoc truyén tir vat nong sang vat
lanh ma the tich caa hai vat van Khong thay doi,
dieu nay-co nghia la knong co sw thwc hién cong.

> Vay hai vat van trao dﬁl nang lwong véi nhau
nhuwng khong phai qua cﬁn\g\mé la_qua nhiét
lwong. NOi cach khac, nhiét lwong |a moét dang
trao do6i khac ciia nang lwong khi cong khong
dwoc thuce hién.
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4

Nhiét lwong chi ton tai khi cO mot quéa
trinh bién doi xay ra.

¥

Sw trao doi nhiét khong nhitng phu thudc
vao trang thal dau va cuoi ma con phu thuoc
vao duong di.

Nhiét lwong khong phai la ham cua trang thai
ma la ham cua qua trinh.
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» Mot nhiét lwong Q dwong cO Yy nghia la co
mét luong nhiét chdy vao hé thong, ndi cach
khac néu hé rhdn nhiét thi Q dwoc coi la
duong.

» Mot nhiét lwong Q am co y nghia la cO mot
luong nhiét chay ra khoi hé thong, noi1 cach

khac néu hé nhd nhiét thi Q dwec coi la am.

> Don vi: theo don vi nang lwgng (Joule hoic
Calory).
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= Goi 6Q la nhiét lwong hé nhan vao dé nhiét
do tang dT.

= Thuc nghiém: 8Q ti 1€ voi dT va ti 1é khoi
leong M cua hé

0Q =cMdT 8.3)

B—

c 14 hé so ti 1é, dwoc goi |a nhiét lwong riéng
cua hé (J/kg)
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" Nhi¢t dung rieng phan tw C la:

" Vay nhiét lwrong ma hé nhan dwoec:

0Q = —CdT .

n
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// F = /
— /,»“
—

Xeét mot qua trinh nung nong hé trong
d6 nhiét a6 thay doi tir T, dén T..

Twong tw nhw trong trwong
hop cong.

Ta tinh dwore:
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[ Nhiét lwong la ham cuaa qua trinh,
nghia la wng véi T nhw nhau, nhwng voi
gua trinh khac nhau thi nhiét lwong
nhan dwoc khac nhau.

d Hail qua trinh quan trong la qua
trinh dang tich va qua trinh dang ap.
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Qua trinh
dang tich
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Qua trinh
dang ap

5Q = MCPdT

1

Q-= MCPAT
1

-
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res 6.3
‘NGUYEN LY THU NHAT
. NHIET PONG HQC
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6.3.3.1/ Phat biéu

P§ bién thién noi ning (ning lwong)
cua mot hé trong mot qua trinh bién doi
bang tong cOng va nhiét lwong ma hé

{nhan vao trong qua trinh do.
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6.3.3.2/ Biéu thirc
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=@ trinh Khep Kin la qua trinh ma trang

thai cuoi trung voi trang thai dau.
» Noi nang la ham trang thai.

=

> Vay dé bién thién noi nang (ning lwong) ciia
mét hé trong mot qua trinh bién doi bang tong
cong va nhiéet lwong ma he nhan vao trong qua
trinh do. Ty —

AU= A+Q=0= A =-0
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H¢ nhan cong (A >0) Hé nhan nhiét (Q > 0)

Toa nhiét (Q <0) Sinh cong (A< 0)
| M6i trweong bén ngoai

g

Moi treong bén ngoai

nhan dwoc cong
A'=—A>0

nhan nhiét lwong

Q'=-Q>0
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-

6.3.3.3/ Dong co vinh ctru loai mgt

Xét mot dong co nhiét hoat dong theo mot
chu trinh kin, két thdc chu trinh thi d¢ bién
thién no6i nang cia hé AU = 0.

Dong co vinh ciru loai mot: la dong co co
kha nang sinh ra cong ma khong can nhén
nang lwong ¢ dau vao.
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Néu dong co sinh cong (A < 0) thi phii nhan
mot lwgng nhiéet tur bén ngoai (Q > 0).

Khong thé c6 dong co c6 thé sinh ra cong ma
khong can nhan nang lugng.

Khong thé nao ché tao dwoc dong co vinh ciru
loai mot !!!
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&

6.3.2. UNG DUNG NGUYEN LY THU NHAT
NHIET PONG HQC BE NGHIEN CUU CAC
QUA TRINH BIEN POI CUA KHI LY TUONG

6.3.2.1/ Qua trinh dang tich (V = const)

Xet qua trinh ho nong hodc lam}
lanh khoi khi trong mét binh kin cé|
hé so dan né khong dang ké.
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" Tw cong thuc (8.2):
= DoV = const néen d\/= 0.

= Cong ma hé nhan trong qua trinh ding tich:
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= Twr cong thire (5.11), ta cO do bien
thien noi nang:
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= Theo nguyén Iy thi nhat, ta co:

n

= Tir bicu thitc- Q = AU, suy ra nhiét dung
riéng phan ti dang tich: -
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y .

6.3.2.2/ Qua trinh ding ap (P = const)

Xét qua trinh ho nong hoic 1am lanh khoi
kKhi trong mot binh kin c6 hé so dan né khong
dang ke.

Tir cong thiee (5:11), d bien thién néi nang:

\ e
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= Tw cong thie (6.2):

= Do P = const nen:

= Cong ma hé nhan trong qua trinh diang ap:
ey o

~



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Theo nguyén ly thi nhat, ta co:
M IR

Q=AU-A = AT +p(V,-V,)
n 2
Q=-MR 1 Mgpr, Mgr,
po2 n n
po2 n \ R
M iR M ¢
Q= AT + — RAT

po2 n
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= S0 sanh cong thie (6.16) vai cong thirc (6.9):

" Nhiét dung phan tir dfif@ép: —
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6.16) suy ra dwoc phwong trinh Maier:



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.2.3/ Qua trinh dang nhiét (T = const)

Dinh nghia
Pé cho mdt qué trinh cé thé la dang nhiét
thi nhiét lwong tir bén ngoai cung cap cho hé
ciing nhw |a nhiét lwong ma hé nha ra cho moi
trwong xung quanh phai dién ra rat chim sao
cho hé luén ludn é trang thai can biang nhiét
trong suot qua trinh dé.

Vi du: Qua trinh nen hog AN rat cham
mot khoi khi trong treong hop moi trwong co
nhiét do khong doi.
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= Tuw cong thirc (6.2):
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= Tir cong thirc (6.11), d§ bién thién ndi ning:

= Do T =const nén AT = 0.

" Vay: AU = (6.20)
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#8.3.2.4/ Qua trinh doan nhiét

Dinh nghia
Qua trinh doan nhiét la mo6t qua trinh ma
trong dé khong co su truyén nhiét vao trong
ciing nhuw mat nhiét ra khoéi hé nhiét dong dang
xet. Noi cach khac, qua trinh doan nhiét la mgt
gua trinh hoan toan cach nhiét (Q = 0).

Vi du: qua trinh nen hoac da kh| trong mot

binh co vé cach nhiét tot.
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NGUYEN LY THU NHAT NHIET PONG HQC

Figheo nguyen-ly thir nhat, ta co:

dU =6A +8Q
Vi 3Q =0 — dU = 5A (*)
n 2
Va: pV = M RT

U=_pV —>dU=_(pdV +Vdp)  (**)
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NGUYEN LY THU NHAT NHIET PONG HQC

80 (6.1) thiz §A = -pdV
Vay theo (*) va (* *) thi:

—

v 1a hé so Poisson co dwoe tir cong thire (6.18).
= Neén: ypdV +Vdp =0
= Chia hai vé cho o\Va \ ik
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NGUYEN LY THU NHAT NHIET PONG HQC

ich phan hai ve:

INV' + Inp = const
— In(pV") = const

= Do-dé, phwong trinh Poisson doi véi
qua trinh dean nhieét
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NGUYEN LY THU NHAT NHIET PONG HQC

S0 phuong trinh trang thai cia khi ly
rong ta co thé rt ra ap suat p.

= Thay p vao phwong trinh Poisson (6.22)

= Taco

= Suy ra phwong tr‘lnh\:\\ —
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= Ma:

" Vay cong ma he¢ nhan dugc trong qua trinh
doan nhiet Ty —

—

PO ALl A (6.24)

vy —1
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“ 8.3.2.4/ Qua trinh da bién (politropic)

Dinh nghia
Qua trinh da bién la qua trinh ma ap suat
va the tich khi ly twéng lien hé véi nhau bang

hé thirc:

> n cO thé m\tﬁ\t&@o dén +oo. ;
» Tat ca cac qua trinh mmrg—xét rén la
nhirng treong hop riéng cua qua trinh da bien,

dwoc neu trong bang 6.1.
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NGUYEN LY THU NHAT NHIET PONG HQC

Bang 6.1

Ping ap

Piang nhiét

Doan nhiét

Ping tich
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NGUYEN LY THU NHAT NHIET PONG HQC

B 25) ta co thé suy ra qua trinh ding tich
nhw Sau:

(c4c chi s6 1 va 2 chi hai trang thai tuy y nao do)

= Tir (6.26), lay can bac n:

» Khi n — =+, ta dwoc V>\V2, nghiﬁﬁué
trinh bién doi twr trang thai 1 sang trang thai 2
la qua trinh dang tich.
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