Tém tit bai gidng phan Nhiét ctia GVC :Nguyén — Minh - Chau

CHUONG III: NGUYEN LY II NHIET PONG HQC
e Thi€u sét clia Nguyén 1y I:
Trong NLI khong cho ta biét chiéu dién bi&n thuc t& clia qud trinh, chit lugng nhiét va cong trong
qud trinh chuyén héa: Cong cé thé hoan toin bi€n thanh nhiét, con nhiét khong thé niao hoan toan
bi&n thanh cong.
IIL.1. Qua trinh thuian nghich va qua trinh khéng thuin nghich
1. Qua trinh thuin nghich:

La qud trinh khi ti€n hanh theo chiéu ngugc lai thi né di qua tat cd cdc trang thdi trung gian
nhu chiéu thuin. P6 12 qud trinh 1y tudng, khong c6 ma sdt va moi trudng xung quanh khong bi 1 sur
bién ddi nao ca.

Pudng bi€u dién 1a dudng lién tuc:

2 .Qua trinh khong thuin nghich:

La qué trinh khi ti€n hanh theo chiéu ngudc lai, n6 khong di qua tit cd cdc trang thdi trung
gian nhu chiéu thuan. P6 14 qud trinh thuc t&, c6 ma sit vd moi trudng xung quanh bi sy bién ddi.

Pudng bi€u dién la dudng ddt quang: - - - - - - - - - -

I11.2. May nhiét
1. Dinh nghia:

Mdéy nhiétla 1 hé lam viéc tudn hoan (theo 1 chu trinh) bién d8i nhiét thanh cong hoic bién
ddi cong thanh nhiét, 1am viéc & 2 ngudn: T; néng, T, lanh. M4y nhiét dugc chia 1am 2 loai: dong cd
nhiét va may lam lanh.

\ T /

/N

2. Pong co nhiét:
a/ Pinh nghia: 12 mdy nhiét bi€n nhiét thanh cong, bing cach: “Nhan nhiét tit nguén néng Q,, nha
nhiét ra ngudn lanh Q’, d€ cung c4p ra ngoai 1 cong A’”.
- N A oA A
b/ Hi€u suit dong co nhiét: n=—
1

Chu trinh kin: AU =0=A+Q,+Q,

=-A+Q, -Q,
= A=Q, -Q, A’
e N Q2Qh Q)

Ql Ql Ql

3. May lanh:

a/ Pinh nghia: 13 mdy nhiét bi€n cong thanh nhiét, bing cich: “Nhan 1 cong A d€ 14y nhiét tif ngudn

b

lanh Q, , nh3 nhiét ra ngudén néng Q’,”.

Q,

b/ Hé s6 1am lanh: ¢ = ~
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AU =0=A+Q,+Q,

. T
=A-Q'+Q, :
= A=0Q'-Q, Q"
) A Q 1_Q2 Q2 v
Luuy:
1. Trong gidn @ pV:N&u chiéu cda chu trinh: T,

e Chiéu chu trinh theo chiéu kim ddng ho: dong cd nhiét

e Chiéu chu trinh ngudc chiéu kim déng ho: mdy lanh

2. Khi can tinh 1 hay &:

e N&ula dong co nhiét: cong tat cd cdc Q >0 cho bing Q;, Q<0 chobing Q;=>Q»,=-Q,
>0>0=0, }:»n= 0,
> 0<0=0,=0,=-0, 0,

e Néula mdy lanh: cong tit cd Q >0 cho bing Q,, Q<0 chobing Q| =>Q’ =-Q,

0=
30>0=0, }: 0,

Z:Q<O=Q'1:>Q1 =-0', 0',-0,
I11.3. Nguyén ly II NDH:
1. Phit bi€u cia Claudius:

“Nhiét khong thé truyén tir vt lanh sang vt néng hon”
2. Phét bi€u ciia Thompson:

“Khong thé ché tao dugc 1 mdy lam viéc tudn hoan bi€n ddi lién tuc tir nhiét thanh cong biing
cdch 1am lanh mot vat ma mdi trudng xung quanh khdng bi bi€n ddi nao cd. P6 1a dong cd vinh cttu
loai 11
(Do d6 ta bi€t dugc chiéu clia qud trinh va chat lugng nhiét va cdng qué trinh chuyén héa ning lugng)
II1.4. Chu trinh Carnot va dinh 1y Carnot:

1. Chu trinh Carnot thuin nghich: I + 2
GOm 2 qud trinh ding nhiét thuan nghich (T, > T,) va 2 qué trinh doan nhiét thuin nghich.
e Xét dong cd nhiét:

0,="RT, 02 50=0, tp

H 4
Q23 =0 |

V V |

0, =L RT,.In-2<0=0, = Q,=-0, = “RT,.In— | e

H V3 H V4 ' X
0,=0 L L v

Trong chu trinh Carnot ty s thé tich ding canh bing nhau:
v, V, Vv, V,

Q=0 ya.yrl -1 7 7
2—>3:T\V; =T,V/ . Vv, (Vs hay v, _Vy
v, v,

41TV =TV 4 v,

T “ A A A PN N
ne=1 ——2  Hiéu sudt dong co nhiét theo chu trinh Carnot
1
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e Xét mdy lanh: (chiéu miii tén ngugc chiéu kim ddng hd)

Q14:O
Q43=mRT2.an—3>O=Q2
H vV,
Q32=O
Q, = MRT I <0=Q" = Q =-Q, = MRT In-2
ﬂ V2 /J Vl
ol Q, _ T,
Q'1_Q2 Tl_Tz

2. Dinh ly Carnot:
- Hiéu suit clia tit cd cdc dong cd thudn nghich chay theo chu trinh Carnot c6 cling ngudn néng
va nguodn lanh déu bing nhau, khong phu thudc vio tic nhin ciing nhu cdch ché tao mdy.
- Hiéu suit dong co thuan nghich nhd hon hay biing hiéu sui't Carnot thuan nghich
Niw < Mic
- Hiéu suit dong co khong thuan nghich nhd hon dong co thuian nghich
Mom S M
Tu dinh 1y Carnot ta rit ra nhitng k€t ludn quan trong sau:
e Nhiét khong thé hoan toan bi€n thanh cong (vi hiéu suit < 1)
e Hiéu sui't dong co nhiét cang 16n khi nhiét d6 clia ngudn néng cang ting va nhiét do clia
ngudn lanh cang gidm.
< Toém tat:

i 77tnC ~ 77tn ~ 770tn

1115 Biéu thic dinh lugng NL II NDH:
Notn = = Tcm
e D&i véi nhiét gdm 2 ngudn nhiét:
l—T—Zzl—&:T—zgﬁzg+&£0
T] Ql Tl Ql Tl T2
e D&i véi ngudn nhiét rdi rac:
Z(g] <0 { = : chu trinh thudn nghich
T |~ < : chu trinh khong thuan nghich

l

e D&i v6i ngudn nhiét lién tyc:
§§ <0
T
>  Xét 1 chu trinh thuin nghich: gdm 2 qu4 trinh thuin nghich:

LML Nt & a

2b1

O\ O\ O\
SESNY Y h

la2 2b1 1b2 2
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2
e Ta thiy I ? theo cdc qua trinh thudn nghich tir (1)—(2) phu thudc trang thdi vakhdng phu

thudc qud trinh

II1.6. Ham Entropy va nguyén ly ting entropy:
1. Ham Entropy S: ham entropy

AS = j? ds = % Lok |

d: ham trang thai
d: ham cia qué trinh
» Tinh chit clia entropy ciing twong ty nhu tinh chit ca ndi ning:
- S la ham trang thai, nghia 1a moi trang thdi cia hé c6 gia tri xac dinh va khong phu thudc vao
qud trinh cla hé tir trang thdi nay sang trang thdi khac.
- S 1a 1 dai lugng mang tinh chit cong: Entropy clia 1 hé cin bing nhiét dong thi bing tdng
Entropy ctia titng thanh phin riéng biét clia hé.

- Entropy dugc xdc dinh sai kém bing 1 hing sd cong: S = Ig

e Xét 1 chu trinh khong thuan nghich:
la2: khong thudn nghich
2b1: thudn nghich
Q _ %0
55 1'[ 2'1[1
o [ F=] 7 I(SQ:I@d(SQ AS

2b1 102 la2 102

S AS > J'@ { =: qud trinh thuan nghich
> : qud trinh khong thudn nghich
2.Nguyén ly tang entropy
a. Doi v6i 1 hé khong co 1ap: ty theo ddu va gid tri clia nhiét nhian vao trong 1 chu trinh thuin
nghich, A S ¢6 thé ¢6 gid tri duong, 4m hoic = 0, c6 nghia 12 entropy T, { hay khong ddi.

e Nhan nhi¢t: Q > 0, AS > 0
as == Tda nhiét: Q < 0, AS < 0
Poan nhi¢t: Q = 0, AS = 0

b. B6i véi 1 hé co 1ap: (khdng trao d6i nhiét v6i bén ngoai): 50 =0 —> AS >0

=: qud trinh thudn nghich

>
A5 20 { > : qud trinh khong thudn nghich

> Trong thuc t&€ cdc qud trinh nhiét dong déu 1a khong thuin nghich, nén ta c6 nguyén Iy ting
entropy: “D6i v6i qud trinh nhiét dong thuc t€ xdy ra & 1 hé c6 1ap thi entropy clia hé ludn ludén
tdng”.
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%  Toém tit:
. Z% <0 < chu trinh khong thudn nghich
. §@ <0 = : chu trinh thuin nghich
T

e Ham Entropy:

AS:j@, as =%
Jor T

A | 0 =: qud trinh thuin nghich
T > : qud trinh khong thuin nghich

e D&i v6i hé khong ¢6 1ap: chu trinh thuan nghich

AS = 129 AS > 0 : nhan nhiét
T AS <0 : tda nhiét

AS =0 : doan nhiét
e D061 vGi hé co lap: 00 =0

=: qud trinh thuin nghich
> : qud trinh khong thudn nghich

e Né&u AS > 0: nguyén Iy ting entropy
2.7 Tinh dd bié&n thién entropy
2.7.1 D&i véi khi 1y tudng:
a/ Qua trinh doan nhiét: 60 =0= AS = % =0
b/ Qua trinh bat ky:

T V.
S, -8 =AS="¢C, In=2+ ™ RIn-2
H noup

P.
As="tc, m i e e
H L i
2.7.2 P61 v6i 1 chat bat ky (khi, hai, 1dng, rin)
a/ Chat nhan hay nh4 nhiét (cha't thay d6i nhiét do)

0Q = mc.dT . .
Q= me m: khéi lugng chat (kg)
— AS = J.@ = mc ar c: nhiét dung riéng chat
T T
T
AS = mc.In—=
1
b/ B&i v6i 1 chit bat ky chuyén pha: T = hs
=mL
AS = J'@ _Q Q=m
T T 0=mAl

T: nhiét dd chuyén pha
A: Nhiét nong chay
L: Nhiét hoa hoi
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Luuy
1.Tinh cong truc tiép bang d6 thi p-V
oA =—p.dV
Cong nhan duoc trong qua trinh tir 1-2 duoc biéu dién bang
d6 thi p-V co gia tri bang dién tich hinh 1 2 V, V.
e (Cong co gia tri duong khi V.
e (Cong co gia tri am khi V1.
2.Tinh nhiét tryc tiép bang dd thi T-S
R =T.dS
Nhiét nhan dugc trong qua trinh tir 1-2 dugc biéu dién béng
d6 thi T-S c6 gia tri bang dién tich hinh 1 2'S; S,.
e Nhiét c6 gia tri dwong khi S1.
e Nhiét co gia tri am khi S|.
Y nghia thong ké ciia entropy va nguyén 1y thtr hai

13

1.Nhiét khong thé tir dong truyén tir vat lanh sang vat nong hon: entropy cua hé c6 1ap khong thé
giam:hé bién d6i khong thuan nghich tir trang thai khong can bang dén trang thai can bang ( Smax ) va
khong thé tu dong trd lai trang thai khong cin bang trudc dugc.

2.Entropy la thong sO trang thai doc 1ap nhung khong do truc tiép dwoc,ma chi do gian tiép voi do chinh

xac td1 mdt hang so cong..

3.Entropy la thudc do mirc @6 hon loan ciia cac phan tir trong hé
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