Nhiét hoc : Nguyén ly th&r nhat

H¢ nhiét dong luc hoc (Thermodynamic system)
La mot vat hoac tap hop cac vat tao thanh mt hé co kha
nang truyén nang luong va chat véi moi trudng Xung quanh.
Hé nhiét dong co thé 1a mot thiét bi co hoc, hé sinh hoc, mot

luong vat chat... TD: Hoi nudc trong dong co hoi nuée, hoi xing
trong dong co dot trong, khi van chuyén nhiét trong may lanh...

surroundings surroundings
&Y in
ooen |
matter
Boundary
OPEN CLOSED ISOLATED

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


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

Nhiét hoc : Nguyén ly th&r nhat

Qua trinh nhiét dong luc hoc

Khi hé nhan hoac tdéa nang luong ra moéi trudng xung quanh, cac
bién (thong s0) trang thai cua hé s& thay doi.

Qua trinh ma hé nhiét dong thay doi trang thai 1a qua trinh nhiét
dong luc hoc.
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Nhiét hoc : Nguyén ly th&r nhat

1. Noi nang (Internal energy)
Phan ning lugng bén trong ciia hé duge goi 1a ndi ning ciia hé.
Co ning (gom dong niang dich chuyén cta ca hé va thé ning
twong tac truong ngoai) la nang luong bén ngoai cua he.
- Trong nhi¢t dong luc hoc d6i véi khi 1y tuong, ndi1 nang chi
gom nang luong chuyén dong nhi¢t cua cac phan tu (chuyén

dong tinh tién, quay, dao dong). Bé qua ning luong tuong tic
phan ttr.

e *
- NO1 nang chi phu thudc trang thai nén la ¢
ham trang thaa. b P /' & \\
- Theo thuyét dong 1}()0 phan tir chat khi, /:\ Jf 1
dong nang tinh tién trung binh cua f o/' X
phén tir: 4 »
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Nhiét hoc : Nguyén ly th&r nhat

1. Noi nang (tt)

- V61 phan tr da nguyén tir, ngoai

Vibration

High Tempofaturo/ Low Temperature

dong niang tinh tién con dong ning
quay cua phan tir.

- Khi ¢ nhiét d6 cao, phan tir dao dong

I\/"/

Rotati

manh nén ndi nang bao gom ca dong

\ -

nang dao dong cua phan tu.

¢ ©

é

| Heat transfer >

+ Khi don nguyén tu chi
co 3 bac tu do tinh tién.
+ Phan tir 2 nguyén tir co:
- 3 bac tu do tinh tién
- 2 bac tu do quay

- 1 bac tu do dao dong

Monatomic: only translational
degrees of freedom.

Diatomic: translational, rotational,
and vibrational degrees of freedom.
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Nhiét hoc : Nguyén ly th&r nhat

1. Noi nang (tt)

- Pong niing trung binh ciia phan tir bao gom ddng ning tinh
tien, dong nang quay va dong nang dao dong. Thuc nghiém
chirng t6 dong nang trung binh ctia phan tir ti 1€ vdi s6 bac tu do

cua phan tir .

i
7 = — KT
W=

- Noi nang khi ly tudng (N phan tir) U:

1 N i
U=Nw = N-—KkT = ——=RT

Vi i bang tong sd bac tu do
tinh ti€n, so bac tu do quay va 2
lan s0 bac tu do dao dong.

Khong ké dong nang dao dong,

2 Nj 2 i = 3: phan tir don nguyén tir
M i 1= 5: phan tr 2 nguyén ti
= U ZEERT i = 6: phan tir > 3 nguyén tu
. khong thang hang
U chi phu thudc nhiét do T
o en e o Mi
= D0 bién thién nd1 nang: | AU = —=R. AT

u 2
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Nhiét hoc : Nguyén ly thir nhat

2. Cong
Hé nhiét dong truyén ning lwong v4i méi trudng xung quanh
dudi dang Cong (Work) va Nhiét (Heat)
Heat and Work

Energy transfer in Energy transfer in
the form of heat the form of work

+ Cong la dang truyén ning luong thong qua chuyén dong co trat
tu cua toan bo hé, lién quan dén sy thay doi thé tich cua hé.

+ Nhiét 1a dang truyén ning luong thong qua chuyén dong hon
loan cua cac phan tir bén trong he.

ongThanCong.com

6


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

Nhiét hoc : Nguyén ly th&r nhat

2. Cong (tt)

Xi lanh (Cylinder) chira khi ap suat p.

Téc dung lyc F lam piston (tiet dién S) 5
dich chuyén cham. P
C F |
- Ap suat khi: p = S = o >

- Cong Vi cap SW cua luc F dich chuyén mot doan dx:
SW=F:dX=—F.dx=—pS.dx=—-pdV (FS%)

- Cong cuia luc F 1am thé tich khi thay doi tir V, dén V, 1a
Cong W do khi nhan dwoc:

Vs,

— W=—fpdV
Vi
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Nhiét hoc : Nguyén ly th&r nhat

2. Cong (tt)

% p W>0: nguoc

W, g <0 : dan khi o ¢ Eﬁf&gﬁ?}m
\| Wa_,g >0 nén khi
A
p
B === Al o
Work | | "
Y » v1 V.z

Cong chu trinh
+ Cong phu thudc vao qua trinh bién doi nén 1a ham qua trinh.
+ Cong do hé thwe hién (sinh ra) W’ trai dau véi cong do hé nhan
vao W. W =-W
- H¢ thuc su nhan cong (thé tich giam): W > 0, W’ < 0.
- H¢ thue su sinh cong (thé tich tang): W <0, W’ >0.
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Nhiét hoc : Nguyén ly th&r nhat

3. Nhiét
+ C6 3 cach truyén nhiét co ban: dan nhiét (conduction), déi luwu
(convection) va birc xa nhiét (radiation)

+ DAn nhiét: Hai vat (chat khi) c6 nhiét 36 khac nhau, tiép xtc
nhau, cac phan tr bén trong vat ¢ nhiét do cao c6 dong nang 16n
hon va cham va truyén dong ning cho cac phan tir cia vat hay
thanh binh & nhiét do thap hon.
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Nhiét hoc : Nguyén ly th&r nhat

3. Nhiét (tt)

+ Khi hé khoi luong M, khoi lwgng mol p nhan vao nhiét luong

0Q, nhiét do cua hé tang dT:

C: nhiét dung mol hay nhiét
dung phén tu.

+ Nhiét lwong hé nhin vao Q trong qua trinh bién ddi tr trang

M
6Q = —C.dT
1l
thai 1 den 2: >
M
Qz—jC.dT
llll

- Hé thuc su nhan nhiét: Q >0
- H¢ thuc su téa nhiét: Q<0

+ Nhiét lwong hé téa ra Q’ trai dau voi nhiét luong hé nhan vao:

Q'=-0Q

+ Tuong tu nhu cong, nhiét cling la ham qua trinh. Khi trang thai
cua h¢ khong doi thi khong xuat hién cong va nhiét.
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Nhiét hoc : Nguyén ly th&r nhat

4. Nguyén 1y thir nhat nhiét déng lwe hoc

+ Khi hé nhan cong W va nhan nhiét Q thi ndi ning cua hé bién
doi AU:
AU=W+Q

+ Phat bi€u nguyén 1y |: Do bién thién ndi nang cua hé bang
tong dai so cong va nhiét nhan vao.

+ Dang Vi cap (Bién d6i nho) :  dU = W + 8Q
+ Dang khac cuanguyénly l: AU=W-Q ' =Q—-W
+ Nguyén 1y | la mot dang cuia nguyén 1y bao toan nang lugng.

+ Cong va nhiét phu thudc qué trinh nhung @9 bién thién néi
nang chi phu thudc trang thai dau va cuoi ma khong phu thudc
qua trinh bién do.

11


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

Nhiét hoc : Nguyén ly th&r nhat

4. Nguyén ly thir nhat nhiét dong luwe hoc (tt)

+ Truong hop hé bién ddi tudn hoan, sau mdi chu trinh (cycle)
h¢ tr& veé trang thai dau. Nhu vay:

AU=0 = U,=U; =Q=—-W=W hayW = Q’

Nhiét nhan vao bang cong sinh ra hoic cong nhin vao bing
nhiét toa ra.

+ Truwong hogp hé colap:. W=Q=0 = AU =0
Noi ning ctia hé ¢6 1ap khong doi (bao toan)
- Truomg hop hé ¢6 1ap chira 2 vat co trao doi nhiét vai nhau:

Q=Q:+Q;=0=0Q; =-Q;=Q,
Nhiét do vat nay nhan vao bang nhiét do vat kia toa ra.
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Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng hre hoc
+ Trang thai cAn bang cua hé 1 trang thai ma moi bién trang thai
cua hé duoc xac dinh.
Néu moi truong xung quanh khong doi thi trang thai cua hé ciing
khong doi.
+ Qua trinh cin bang |3 qua trinh bién doi cia hé di qua cac
trang thai can bang.
Pay 1a qua trinh Iy tuéng. Cac qua trinh bién d6i cham c6 thé xem
gan dung la qua trinh can bang.

+ Trén do6 thi cac bién trang thai, mo1 trang thai can bang duogc
bi€u dién bo1 mdt diém xac dinh, qua trinh can bang dugc bicu
dién bo1 mot duong .

13


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

Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)

Bo6n qua trinh can bang khi 1y tuong: dang tich (Isochoric), dang
ap (Isobaric), dang nhiét (Isothermal), doan nhiét (Adiabatic)

1) Qua trinh ding tich A
Qué trinh bién déi ma thé tich khong d6i £ 1 | Final State
V = const => EZMI—{=@=Const P"‘/
T ¥ \Y TO AU:Q>O
Initial State

- Cong nhan vao:. |W =0 pl. A

. M * >
- Nhiét nhan vao: | Q = AU = E CyAT O vV V

) 1

= Nhiét dung mol dang tich: Cy = > R
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Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)

2) Qua trinh ding ap P
Qua trinh bién d6i ma ap suat khong doi lsobaric
V Vo O\ ipshess o I L 2
p =const=> — = — = const P ]
T T |, Area = PAV = Work
- Cong nhan vao: W<0
' Y -
W = —pAV=p(V, - V,) I-— AV—>| v
M Dan khi
- Nhi¢t nhan vao: | Q = —C,AT W<0
U Q>O
C,: Nhiét dung mol dang ap AU>0

| M M
- Noining: | AU = " CyAT = " CoAT — pAV
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Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)
2) Qua trinh ding ap (tt)

M M M
AU = — CyAT = — C,AT — —RAT
J J J

= |Cy=C,-R | hay |C,=Cy+R

i i+ 2
CV — ER — Cp .
. Cpb ¢
-Tiso nhié¢tdungmoly: [y=—=—>1
Cv ¢y

Thi du khi gom phén tir 2 nguyén ti:

co=2R = R y=]
A A R A

16


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

Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)
3) Qua trinh ding nhiét

Qua trinh bién d6i ma nhiét do khong doi

T =const=> pV = p,V, = const

M RT

— p=E7

- Cong nhan vao:

2
wo_ [MRT . _
= | SV =
1

M
n

Vv
— RT.ln—

2

- NO1 nang: | AU

0

—> Nhiét nhan vao:
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5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)

Nhiét hoc : Nguyén ly th&r nhat

4) Qua trinh doan nhiét

Qua trinh khong truyén nhiét voi méi trudng xung quanh.

50=0,0=0=>AU=W

—

pVY = const | hay| TVY~! = const | }

_ p1 V1" Z
= p= Vv :
- Cong h¢ nhan vao: :Zé
* (p VY Fva
_ 1N\ — _ y | 22
\"\Y% f ( VY )dV p1Vy VY
V1 Vl
V V
— W — pl 1 (Vll_y _ Vzl—y) — pl 1
y—1 y—1
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Nhiét hoc : Nguyén ly th&r nhat

5. ffng dung nguyén ly thw nhat nhiét dong lwc hoc (it)
4) Qua trinh doan nhiét (tt)

M
Q=0=> W=AU=IC\I(T2_T1)

M pV
H —R
Wl

Thay T, va T, vao biéu thirc W trén, ta duoc:

Cy 1
W = R (p2Vo —p1Vi) = m (p2Vo — p1V1)
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Nhiét hoc : Nguyén ly thir nhat

5. Ung dung nguyén ly thir nhat nhiét dong lwe hoc (tt)

Absolute Pressure

-

t

[p:pl;W<O;Q>O;AU>O

5Q=0; W=AU<0 |

V; Vl
Volume
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Nhiét hoc : Nguyén ly th&r nhat

5. Ung dung nguyén ly thir nhat nhiét déng lwe hoc (tt)

Volume, V(L)
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