Nhiét hoc : Nguyén ly th hai

Nhirng han ché cia nguyen ly thw nhat

Qua trinh dong luc hoc trong tu nhién chi dién tién tw phat theo
mot chiéu nhat dinh ma khdéng theo chiéu nguoc lai du chicu
nguoc nay khong vi pham nguyén ly 1. Thi du: Ly nwdc nong dan
nguoi di nhung khong rr nd nong lén; Hon dd tr trén cao roi
xuong dat nhung Khong tu cat |1én cao; Giot muc hoa vao ly nuoc
nhung Khong ru lqi thanh giot muc ban dau.

— Qua trinh ddng luc hoc trong tu nhién la quéa trinh khong thuan
nghich (lrreversible process).

Irreversible Process

Cold

Not Possible!

Truyén nhiét Dan khi Hoa tan
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Nhiét hoc : Nguyén ly th hai

Nhiing han ché ciia nguyén 1y thir nhat
Qua trinh khong tu phét chi c6 thé xay ra khi co tac dong tir bén
ngoal hé&. Thi du lay nhiét ti nguon lanh truyén cho nguon ndng.

-AG spontaneous direction is gownhill
procezds unaided

Refrigerator

Qua trinh ty phat

+AG non-spontaneous direction 1S uphill
proceeds only if work is done

Qud trinh khéng tw phdt Qud trinh khéng tu phat

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Nhiét hoc : Nguyén ly th hai

Nhirng han ché ciia nguyén 1y thir nhat
1. Nguyén Iy 1 khéng chi ra chiéu tu phat ctua qua trinh tu nhién.

2. Khong phan biét chat luong (hiéu qua) cua nhiét khi lay tur
nguon nhiét do cao va tir nguon nhiét do thap hon.

3. Khong phén biét sy khac nhau gitra cong va nhiét: Cong co
thé bién d6i hoan toan thanh nhiét nhung nhiét khong thé bién
d6i hoan toan thanh cong ma phai truyén mot phan nhiét ra
mOI trudng Xung quanh.

Nguyén 1y 11 bo sung, khiac phuc nhitng han ché ciia nguyén
ly | dé chi ra chiéu dién tién cua qué trinh dong luc hoc, chi ra
2101 han cua hi¢u Suat dong co nhiét va gidi han nang luong t6i
thiéu cung cap cho may lanh...
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Nhiét hoc : Nguyén ly th hai

+ Qua trinh thuan nghich (Reversible process)

Qua trinh bién doi cta hé tir trang thai 1 sang trang thai 2 duoc goi
la qua trinh thuan nghich khi c6 thé tién hanh theo chiéu nguogc
lai, hé di qua cac trang thai trung gian nhu trong qua trinh thuan.

Qua trinh thuian nghich (ly tu:é'ng,Tl
bién d6i cham) ciing la qué trinh can
bang. V&i qua trinh thuan nghich, sau
khi tién hanh qua trinh thuan va qué
trinh nghich, hé tré vé trang thai ban

dau thi moi truong Xung quanh bi bién ==" lmeversiblel
dél I process |
. =
=3 52 8

W2—>1:W,1—>2 . Q,1—>2: Q2—>1 ! AU =0

Reversible 2
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Nhiét hoc : Nguyén ly th hai

+ Qua trinh khong thuan nghich (Irreversible process)

Qua trinh khong thuén nghich, 1 qua trinh bién doi ma khi tién
hanh theo chiéu nguoc lai hé khong the di qua day du cac trang
thai trung gian nhu trong qua trinh thuan.

Véi qud trinh khong thuin nghich, sau khi tién hanh qua trinh
thuan va nghich tré vé trang thai dau thi moi truong xung quanh
bi bién doi.

9 . 9
W2—>1¢ W 152 Q 1-2 4 Q2—>1

Qua trinh tw nhién la qua trinh khong thuan nghich, la qua trinh
khong can bang. Thi du: Qua trinh truyén nhiét;, Qua trinh co
ma sat; Dan no khi trong chan khong; Pha tron 2 chdt khac
nhau...
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Nhiét hoc : Nguyén ly th hai

1. Pong co nhiét (Heat engine)

Pong co nhiét 1a hé hoat ddng tuan hoan, bién doi nhiét nang
thanh cong co hoc.

T4c nhan nhiét (working substance) nhan nhiét Q, tir nguon
nong T, sinh cong W’ va téa nhiét con lai Q,’ cho nguon lanh T,.

T, T,
Q.
/ Heat engine
| b
g\ ~——I{¥/
L)
| ( . W=Q,;-Q,’
_ = T < |
\/ | A ¢
T, | T,

Dong co nhiét thirong téa nhiét ra méi truong nhiéu hon bién thanh céng.
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Nhiét hoc : Nguyén ly th hai

1. Dong co nhiét (tt)

Tac nhan nhiét: Hoi nudc trong dong co hoi nudc; hon hop khi
dot trong dong co dot trong...

exhaust
mf = outlet
stear ’L S /_\*
( ) LI
o ®,
pu— biice L| Intake vatve | s
: 8 ;
s exhaus? v
exhaust vaive Nistan steam et fiywhee!
water pump condenser 7 o

Z

Dong co hoi nudc
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Nhiét hoc : Nguyén ly th hai

-
&
eaw)

ng co nhiét (tt)

Exhaust

Pong co dot

trong 4 thi
Exhaust
T
AU
creates
-
3
- % (i —
. N\ : ' ) ) W proportional
Chu trinh ; ; \ [‘.' to shaded area
! ' Q. of PV diagram
Otto J/ ; 5 e
' : T
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Nhiét hoc : Nguyén ly th hai

1. Pong co nhiét (tt)

+ Hiéu suat nhiét (Thermal efficiency) n ctia dong co nhiét:

WI

- 100%
T

M

Theo nguyénlyl: AU=0=>W'=Q; —Q;



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

Nhiét hoc : Nguyén ly th hai

2. May lam lanh (Refrigerator)
+ Nguoc chiéu véi dong co nhiét, may lam lanh la h¢ hoat dong
tuan hoan thu nhié¢t tir nguén lanh truyén cho nguon nong.
T4&c nhan nhiét (chat 1am lanh) nhan cong W, nhan nhiét Q, tu
nguodn lanh T, va téa nhiét Q,’ cho nguén nong T;.

+ Hé s6 1am lanh ¢ (Coefficient of performance): =
h=11
e = 2
W Refrigerator
AU=0=W+0Q, =Q,
I Q>
Q] — Q:

(€ thuong 16n hon 1)

10
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Nhiét hoc : Nguyén ly th hai

2. May lam lanh (tt)

Expansion
valve

Evaporator

High
pressure

Inside of
refrigerator

Compressor

CuuDuongThanCong.com

<€— (Condenser

Tu lanh

Compressor
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Nhiét hoc : Nguyén ly th hai

2. May lam lanh (tt)

Internal unit

Internal
fan coil
: Compressor

Hot air in ,
4o @ < (g

Cool air out

External
fan coil

Condenser

Expansion

@ valve

Hot air out
May diéu hoa khéng khi
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Nhiét hoc : Nguyén ly th hai

3. Phat biéu nguyén Iy 11
+ Phat biéu caa Kelvin - Plank: Khoéng thé ché tao duoc dong
co nhiét hoat dong tuan hoan ma nhiét thu duogc tir mdt ngudn
nhiét dugc bién doi hoan toan thanh cong.

All real heat Q,
engines lose
some heat to W x
the environment
-Q

NS Extracting heat Qg and using
. it all to do work W would
Cold Reservoir constitute a[perfect heat engine,
forbidden by the second law.
+ Khong thé bién doi nhiét hoan toan thanh cong nghia 1a khong thé

ché tao dwogec dong co vinh ciru loai |1 (Perfect engine).

;ThanCong.com https://fb.com/tailieudientucntt
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Nhiét hoc : Nguyén ly th hai

3. Phéat biéu nguyén ly 11 (tt)

+ Phéat biéu cia Clausius: Khong thé ché tao dugc may lanh
hoat dong tuan hoan ma két qua duy nhat la truyén nhiét tir vat
lanh sang vat nong hon.

Al real

refrigerators 4 | Spontaneous flow
require v QH of heat from a cold
work to W area to a hot area
getheatto | W x would constitute a
flow from Qc % perfect refrigerator,
a cold area E 4+ | forbidden by the

to a warmer
area. Cold Reservoir

+ Khong thé ché tao dugc may lanh hoan hao (Perfect refrigerator).

: second
Cold Reservoir Saa

14
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Nhiét hoc : Nguyén ly th hai

4. Chu trinh Carnot

Chu trinh Carnot gém 2 qua trinh déng nhi¢t thuan nghich va 2
qua trinh doan nhi¢t thuan nghich.

+ Dong co nhiét Carnot: Tac nhan nhiét 1a khi 1y twong trong
cylinder bién do1 theo chiéu quay kim dong ho, nhan nhiét Q, tur
ngudn nong T4, sinh cong W va toa nhiét Q,’cho ngudn lanh T,.

PA

Isotherm T,

= -
-
~ -
- -
- -
-

Adiabatic —

compression | Adiabatic

expansion

Isotherm T,

- -

( :
“Q \ F
5

Y

(To=Th To=Te 5, Qi=Q) " Q=Qc)

T, =T,

Cac qua trinh:

1. A—B: din dang nhiét,
nhan nhiét Q, tu nguén
nong T,

2. B—>C: dan doan nhiét,
giam nhiét 4o dén T,

> 3. C—D: nén ding nhiét,

téa nhiét Q,” cho nguon
lanh T,

4. D—C: nén doan nhiét,

tang nhiét do tu T, 1en T,
15
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Nhiét hoc : Nguyén ly th hai

4, Chu trinh Carnot (tt)

+ Hiéu suat dong co nhiét Carnot: v
1) Qua trinh dan ding nhist A>B:  Q = m RT,In V—B
A
: . . M Ve
2) Qua trinh nén dang nhiét C—»D:  Q, = E RT,In .
D
3) Poan nhiét BC: T, Vg¥ ™' = T,V .Y Vg V¢
: A ~1 R T T
4) Poan nhiét D—>A: T, VY™ =T,V Va Vp

- T T
HENOT) T, T,

+ Hiéu suat dong co Carnot chi phu thudc nhiét do ngudn nong
va lanh. Hi¢u suat cang 1on khi hiéu nhi¢t do 2 nguén cang 1on.

16
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Nhiét hoc : Nguyén ly th hai

4, Chu trinh Carnot (tt)
May lanh Carnot: Tac nhan nhiét 1a khi 1y tuéng trong cylinder
nhan cong W, bién doi nguoc chiéu quay kim dong ho, nhan nhiét
Q, tir nguodn lanh va toéa nhiét Q,” cho ngudn noNg.

Céac qua trinh:

T, =T, Pi 1. A—D: dan doan

nhiét, gidm nhi¢t do

tir T, dén T,

- 2. D—C: dén dang

) /'S°‘“e"“ L nhiét, thu nhiét Q,

“ tr nguon lanh T,

it 3. C—B: nén doan

compression nhiét, tang nhiét do

Isotherm T, Ién Tl

_______ 4. B—>A: nén dang
nhiét, toa nhiét Q,’

v cho ngudn néng

-
~ -
-
- -
- -
-

Adiabatic —
expansion

(T=Th; T=T, 5 Q=Q, Q=Qy)
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Nhiét hoc : Nguyén ly th hai

4, Chu trinh Carnot (tt)
+ Hé so lam lanh Carnot:

Q>
Q — Q.
Thay biéu thuc:

E=

* Q,: nhi€t nhan vao tu nguén lanh;

* Q,’: nhiét téa ra cho ngudn nong
Q> _ 1

Q—-Q T,-T

Khi hiéu nhiét do 2 nguon nhiét nong, lanh cang nho thi hé so lam
lanh Carnot cang 16n (cang it ton nang lugng cung cap).

= | & =
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Nhiét hoc : Nguyén ly th hai

5. Pinh ly Carnot
+ Hiéu suét cua tat ca dong co nhiét hoat dong gitra 2 nguén nhiét
nhu nhau déu nho hon hiéu suét cua dong co Carnot.
+ Hiéu suat cua tat ca dong co Carnot hoat dong giita 2 nguon
nhiét nhu nhau déu bang nhau, khéng phu thudc tdc nhan nhiét.

T2 | Tuong tu cho 13

sy SMNe=1— = , Epitky < €c =
Npat ky Tc Tl may lanh: bat ky C T1 . T2

Két luan:

- Nhiét khong thé bién d6i hoan toan thanh cong.

- Hiéu suat cang cao khi hiéu nhiét d6 2 nguon nhiét cang lon.
Nhiét lay tir nguon ¢ nhiét do cang cao thi cang hiéu qua.

- Pé nang cao hiéu suat cua dong co: Tang nhiet do nguén
nong, giam nhiét do nguon lanh; Ché tao dong co gan voi
dong co Carnot; Giam that thoat nhiét nhan tir nguén néng va
giam thiéu cac ma sat.

ongThanCong.com https://fb.com/tailieudientucntt
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Nhiét hoc : Nguyén ly th hai
6. Biéu thirc dinh lwong ctia nguyén Iy I
+ Truong hop hé trao doi nhiét véi 2 nguon nhiét:

T
n<Ne =2 1-—=4<1--4% = <
Q T Q T T, T

+ Truong hop chu trinh bat ky c6 thé chia thanh n chu trinh Carnot:

_ Z5Q1| +26Qz. <0 "
=1

| =1 2|
5Q Biéu thtc dinh
— f T S < 0 | Iwong chia nguyén
ly I

« Dau = Ung véi chu trinh thuan nghich.

+ Diau < Ung véi chu trinh khong thuan nghich.
20
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Nhiét hoc : Nguyén ly th hai

/. Ham Entropy
+ Xét chu trinh gom 2 qua trinh thuin nghich 1a2 va 2bl:

(R T [Fe0= [F] - [ -coms

T
2h1 la2 2bl 1b2

j —Q : chi phu thudc trang thai dau va cudi, khong phu thudc
T duong di.

— Pinh nghia: do bién thién ham Entropy S c0 tri s6 bang tich

phan Q iy trang thai dau dén cudi theo qué trinh thuan nghich:
T M

AS = !63 .

Dang vi phan cua entropy: |dS=—
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Nhiét hoc : Nguyén ly th hai

7. Ham Entropy (tt)

Tinh chat ciia ham Entropy S:

+ S 1a ham trang thai. S x4c dinh & mdi trang thai, khong phu

thudc qua trinh.

+ S ¢0 tinh cdng duoc:

* AS ctia mdt qua trinh bang tong AS; trong timg doan cua

qua trinh do.

* AS ctia mot hé bang tong AS; cua timg thanh phan cta hé.

N
AS — 2 ASI
i=1

+ S,=5/+ J— = S duoc xac dinh sai khac mot hing s6 cong.

Thuong clllon goc ctia S ¢ T=0 °K. Pon vi: J/K

ongThanCong.com
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Nhiét hoc : Nguyén ly th hai

8. Biéu dién nguyén Iy 11 dwéi dang ham Entropy
Xét chu trinh gom qua trinh 1a2 kh()ng thuan nghich va 2b1 thuan

nghich: § 5Q J. J.
T la2(ktn) 2b1(tn)
O O
Qua trinh 2b1 thuan nghich nén: j ?Q = j ?Q
— j —< j ASlZ 4
la2(ktn) T 1b2(tn) T P

Biéu dién nguyén 1y IT dudi dang ham S:

2
= ASZJ? Dang vi phan: dS > — oQ

T
>
/\’ I4 Ve 4 \ A . V
- Dau = ung vdi qua trinh thudn nghich.
_ /\’ > I4 V7 e 14 \ A A .
Dau ung 1106’1 qud trinh khong thudn nghzch B .
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Nhiét hoc : Nguyén ly th hai

9. Nguyén ly tang Entropy
+ Poi voi hé co 1ap §Q=0:

T dSz? = dS>0 hay AS>0

Néu qua trinh khong thuan nghich: AS > 0

Suy ra:

- C4c quaé trinh nhiét dong thuc té (khong thuan nghich) dién ra
trong hé c0 lap entropy luon ludn tang.

- Mot hé ¢o lap khéng thé hai lan di qua mot trang thai nén con
goi la nguyén ly tien hoa. (Khdng ai cO thé tam hai lan trén
cung mot dong séng)

- Entropy ctia hé dat gid tri cuc dai khi hé dat dén trang thai can
bang (ngung bién doi).

24
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Nhiét hoc : Nguyén ly th hai

10. P bién thién Entropy cia khi Iy twéng

2
Tinh d6 bién thién Entropy cua cac qua trinh can b@ing: AS = _f oQ
1

1) Qua trinh doan nhiét:

Q=0 = AS=0 = S=S5,:khong doi

2) Qua trinh dang nhiét:

T=T,: héng = |AS=

P — N

T

QR_Q_MpnY
T

Vi

3) Qua trinh cin bang bat ky:

Tunguyén Iy I 8Q=dU—-5A = dT+MRT 4y
1 TR
2
:>AS:I6Q:MCVInT2+MRInV2:MCVInp2+MCpInﬁ
T T, u Vi ou Pp M Vi

Suy ra biéu thitc AS cho qué trinh déng tich, dang ap, diang nhiét.

ongThanCong.com
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