Chuong 8
Nguyén ly thir nhat nhiét
dong luc hoc
Bai giang Vat ly dai cuong
Tac gia: PGS. TS b6 Ngoc Uan
Vién Vat 1y k¥ thuat
Truong DH Bach khoa Ha nd1



§1. KHAI NIEM NANG LUONG-CONG
VA NHIET

1. NANG LUONG:
e Dic trung cho murc do van dong cua vat
chat trong hé.-> trang thai xdc dinh, nang
lwong xac dinh.
=>Nang luong 1a ham cua trang thai.
« Hé khong chuyén dong, khong dat trong
truong luc -> Nang luong cua hé diung
bang noi nang cta hé: W=U



2. CONG VA NHIET:
Khoi khi day pit tong -> sinh cong -> ndi nang
gidm -> trao doi nang luong; Nén: nhan cong.
*Nung néng khoi khi, gitt V=const
->Chuyén dong hon loan tang ->T tang
->trao doi niang luong: nhan nhiét. Coe
«Su twong dwong gitta cong va nhiét: ®ed “
4,181 <=> lcalo -
Cong va nhiét la nhitng dai1 luong do muc do
trao doi nang luong. Ching khong phai 12 nang
luong. Ching khong phai 1a ham trang thai ma
1a ham cua qua trinh.




Cong lién quan dén Chuye?n dong co trdt tu
Nhiét lién quan dén chuyen dOng hon loan

§2. NGUYEN LY THUNHAT NHIET PONG
LUC HOC
Trong co hoc: PO bién thién nang luong cua hé
biang cong ma hé trao doi trong qué trinh do:
AW =W,- W,=A -> Nhiét?

1. PHAT BIEU NGUYEN LY THUNHAT NHIET
PONG LUC HOC:

Do bién thién nang luong cua hé trong qua
trinh bién doi bang tong cong va nhiét hé
nhan dugc trong qua trinh do

AW = W,- W = A +Q




A, Q -Cong va nhiét hé nhan duoc.

=> A’=-A, Q’=-Q Cong va nhiét hé sinh & toa
ra.
e H¢ ding yén thi W=U (n61 nang)
» => Trong qua trinh bién do6i, do bién thién nodi
ning cua hé bang tong cong va nhiét hé nhan
duoc trong qua trinh do:

AU = U,-U,= A+Q

Poi v6i qud trinh bién doi vo cung nho:
dU =0A + 0Q



2. Y NGHIA NGUYEN LY I NDLH:

e Néu A>0, Q>0 => AU = U,-U,>0 noi nang
tang, Hé nhan cong va nhiét. Cong sinh ra A’<0
& nhiét toa ra Q’<0.

e Néu A<0, Q<0 =>U,<U,;=> Noi nang giam,
Hé sinh cong A’>0 & toa nhiét Q’>0.

e Néu A=0 & Q=0 => U,=U, Noi nang bao toan
e Dinh luat bao toan va chuyén hod ning luong:
Ndng luong khong tu sinh ra va ciuing khong tu
mdt di, né chi chuyén hod tir dang nay sang dang
khdc, truyén tiw hé nay sang hé khac.




3. HE QUA CUA NGUYEN LY THUNHAT NHIET
PONG LUC HOC:

“ Khong ton tai dong co vinh curu loai I: Gia su
hé thuc hién mot chu trinh kin va trg lai trang
thai ban dau; Tic U,=U,-> AU =0=> A=-Q
hay -A = Q; Nhu vay hé nhan cong thi toa nhiét,
sinh cong thi phai nhan nhiét.

. Trong mot hé co 1ap gébm 2 vat trao doi nhiét,
nhiét luong do vat nay toa ra bang nhiét luong
do vat kia thu vao:

AU =0 =>Q, =-Q..



§3. UNG DUNG NGUYEN LY THUTNHIET
DONG LUC HOC \
1. Trang thai can bang, qua trinh can bang
a. Dinh nghia: Trang thdi cdn bang cua hé la
trang thdi trong dé moi thong so trang thdi
khong bién doi theo thoi gian. Trang thai can
bang bi pha v& néu chiu tic dong tir bén ngoai.
Qud trinh cdn bang la qud trinh bién doi gom
mot chuoi lién tiép cdc trang thdi cdn bdang
Thuc t€ khong c6 qua trinh CB; QT bién doi rat
cham: Trang thai CB duoc thiét lap trong toan hé
trude khi chuyén sang trang thai CB tiép theo
& QT gia can bang



b. Cong ma hé nhan duogc trong qua trinh CB
Ap suit tic dung lén pit tong

p=Fs di<0
Cong khoi khi nhan duoc:
OA=-F.dl=-pSdl

Sdi=dV => 8A =-pdV nen cham
Cong he nhan dugc trong qua trinh V,=>V,

vV, pt pt
A IdA J—pdV 2A>() |1 A<0
A bang dién tich dudi | !
; vy VY v,V
duong cong. 2 N ! &han 2

Trong chu trinh A bang tong dai s6 A_, +A .
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c. Nhiét ma hzé méh duoc trong qua trinh CB
Nhiét dung: rié¢ng ¢ cua mot chdt la dai luong
vdt 1y ¢o gid tri bang luong nhiét can thiét ma
mot don vi khoi luong nhdn duoc dé nhiét do

cua no tang thém 1 do. C _ Q. Py !
m.dT kg K
Nhiét dung phan tu(1 mol): C=p.c J /(mo%.K)

. . m
Nhiét hé nhan duoc: 50 = N cdT

C = C, trong qud trinh ding tich M
C = C, trong qué trinh dang ap

pté\




2. QUA TRINH DANG TIiCH

* V= const ]

*P/T = const (DL Gay-Lussac) | 2tp _p, _p,
*Cong A= p(V,-V,)=0 :]5‘ LI P
o« =>AU =Q |

» Bién thién no1 nang: ,\, _ M R - \%

u 2
- T c AT
*Nhiét nhan dugc: Q= ? v

R

AT =T, -1, C, 5



3. QUA TRINH DANG AP
* D =const ‘ ==

* V/T = const (DL Gay- Lussac)
» Cong nhan dugc: A=-p(V,-V))

e Nhiét hé nhan duoc: Q— AU-ALL ¢ |
m iR Vo Vi V3 ¥V
u . — Q———AT+—RAT

pAV = L RAT b2 u

“ ] J

0= ryaT="(c, +RIAT =M C AT

ho 2 R .

Hé s6 Poisson

=> R=C,-C,, C, I+2R C, i+2

2

Yo, T i




4. QUA TRINH PANG NHIET V 20 V.oV
e T=const =>T =T, =T P1 1=P2V2=P

e pV=const (DL Boyle- Marlotte)
+AU=0 => A=-Q hay Q=-A

e Cong nhan duoc: v1 v2 v
¢ 'z dV
p=p;V./V A = \_/‘._ pdV \_/“ p,V, 1
A=—pV,In~2-_MprnYe_Mprn 1
Vi o Vi o Vs

Q=-A=TRrTInY2
H Vi



5. QUA TRINH POAN NHIET
e 5Q=0 hay Q=0
e pting do V4 & TT
e dU=0A ( Nguyén ly I NDH)

du="gr-Me gt W
K 2 H m = CVdT = —RT —
o C_C H w___r_' —0
—=——r=y-1="T C, V
“voo |y
INT+(y-1)InV =const| V' =const
Y _
In(TV"™) = const pV1 = const
- Iy
TV = const Tp? =const y>1




5Q=0->pV" =const T=const->pV=const
Poan nhiét doc hon | P Trong QT dang nhiét:

* V€ mat toan hoc: \\ ha pdedg\\flz
PV= const & y>1 v P

» V& phuong dién vat 1y: Trong QT doan nhiét
pd do VI & Td conkhip TdoVI &TT
Do bién thién nodi ning m IR

trong QT doan nhiét: A= u 2 Al

Cong ma hé nhan duoc trong QT doan nhiét:



Cong Anhan
qt doan nhiét

\Z

A = _plvly \_[1 v

Y

vathay p,V, =p,V,
m
p Vi =—R1,

trong

m IR

A=AU-Q=AU="""AT

u 2

Cong do hé sinhra: A’=-A

VY

pVy — plvly = P = plv—ly

dVv _ p,V/ (Vzl_y - Vll_y) Nhan vao

y—1

A = PV, — PV,

y—1

A — P,V (Tz . T1)

(y-DT,
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