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

Dé nghién ctru chuyén dong nhiét ngudi ta ding 2 phuong phap:

- Phuong phap théng ké: Ung dung trong vat 1y phan tir:dua trén ciu tao phan tir cac chat dung ff thong
ké phan tich cac qué trinh xdy ra trong n6 dé tim quy ludt chung cta ca tap hop phan tir va gii thich cac tinh
chat ctia vat,hiéu sau sic ban chat hién tuong.(phuc tap)

- Phuong phép nhiét dong: Ung dung trong nhiét dong hoc nghién ctru diéu kién chuyén hoa ning luong
vé mit dinh luong.(don gian)

Chuong I: Pong hoc phan tir khi.

L.1.Khdi niém co bén: )
1.Thong so trang thai:1 so dai lugng vt Iy dac trung cia trang thai. Thong so trang thai khi ly tudng 1a
p,V.T

, . F
2. Ap suat: p = A_S (N/m®):Lyc nén vudng goc 1én 1 don vi dién tich thanh binh.

1Pa =1N/m’.
1 at =736 mmHg =9,81.10° N/m”.
1 atm = 760 mmHg = 10,13.10* N/m’.
3. Nhiét d: dic trung cho muc do chuyén dong hon loan cac phan tir cia cac vat.
t°C ,t °F, T K
TK =t °C +273.

4. Phuwong trinh trang thai khi ly twéng: pl = ﬂRT )
Y7,

p (N/m%), V (m’) , m (Kg) , n (Kg):khdi lwong 1 Kmol , m/p: s6 Kmol , T (°K) , R = 8,31.10° (J/Kmol.’K)
p (at), V (m’) , m (Kg) , pn (Kg):khdi lwong 1 Kmol , m/p: s6 Kmol , T (°K) , R = 0,0848 (m>.at/Kmol."K)

1.2. Pong hoc phan tir khi va phwong trinh co ban ctia dong hoc phan tir (P252, P130)
1. Thuyét dong hoc phén tir khi Iy twéng: Dya vao cac didu kién thuc nghiém, ngudi ta di xay dung thuyét
dong hoc phén tir gdm céc gia thuyét sau:

a/ Céc chat khi c6 cau tao gian doan, gdm rat nhidu phéan tir khi.

b/ Céc phén tir chat khi chuyén dong hon loan khong ngimg. Khi chuyén dong ching va cham vao
nhau va va cham vao thanh binh.

¢/ Cuong do chuyén dong phan tu biéu hién & nhiét do. Khi nhiét do cang cao thi chuyén dong cla
phan tir cang manh. Nhiét do tuyét dbi ty 1¢ voi dong ning trung binh ctia phéan tir khi.

d/ Kich thuéc cta cac phan tir coi nhu rt nho so véi khoang cach cua ching nén mét sé trudng hop
ta bo qua kich thudc cua phan tir, coi nhu 13 1 chét diém.

e/ Cac phan tir khong tuong tac véi nhau, trir luc va cham. Su va cham gilta cac phan tir va phéan tir
v6i thanh binh tuan theo qui luat va cham hoan toan dan hoi (dong lugng va dong nang dugc bao toan)

2. Phuong trinh co ban cia dong hoc phan tir khi ly twéng (P164-166, P131-133)
Xét phan tir khi don nguyén tir va cham vao thanh binh:
m3 =mg
Ap=mI-m3 = Chiéulénphuongx: -mI-m9=-2m9=FAt...=

, . 2
Ap suat trén thanh binh: P = 3 n,Ww,
Ap AR LA g . n Ny o c R
n, : mat do phan tr khi: n, = —= 7 (s0 phéan tir khi c6 trong 1 don vi the tich)
v
— I — .
Wa= Em192 : dong nang tinh tién trung binh

3. HE qua:

a/ Pong nang tinh tién trung binh:

1 =2 3 . .
W =5m19 :EKB.T Kg : hing s6 Boltzman=1,38.10"> J/’K , Ny=6,023.10 pt khi(Kmol)
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x I3 [3RT
b/ Van toc trung binh cin quan phuong: 32 = 3RT
U

P
K,T

¢/ Mat d¢ phan tir khi: »n, =

L.3 N¢i ning phan ti khi:
1. Béc tw do ciia phan tir khi:
Béc tu do ctia 1 hé co hoc 1a sb toa do doc 1ap va can thiét dé xac dinh vi tri ctia hé trong khong gian.
a/ Pbi voi phan tir khi don nguyén tir: 3 bac ty do tinh tién => i=3
b/ Phén tr ludng nguyén tir (O,, H, ...): 3 bac tu do tinh tién, 2 bac tu do quay =>1 =15,
¢/ Phan ti da nguyén ti: 3 bac tu do tinh tién, 3 bac tu do quay =>1=6

2 .Pinh luat phin b déu niing lweng theo bic tu do:

Do tinh chét chuyén dong hdn loan cac phén tir khi nén khong co 1 phuong trinh nao hodc 1 dang
nao uu tién hon. Maxwell phat biéu dinh luat sau:
“Pong nang trung binh cua phén tir khi dugce phan bd déu cho cac bac tir do ctia phan tir khi”

— 3
Wd = EKB T
3 .N¢i niing: . ,,
NOoi nang khi ly twong 1a phan nang lugng tmg v6i chuyén dong bén trong cua 1 vat. Noi nang khi ly
tuong la tong dong nang cua cac phan tir cua hé.

- Dong nang 1 phan tr khi: Wa= éKB T

- Noindng cua 1 Kmol khi Iy tuong: U, = NOW,; =N, éKB_T = éR_T
- Noi nang cua m (Kg) hay m/p (Kmol) khi

="y, =2LRrr=Lpr
)7 H2 2

Luu y: Noi nang 1a ham cua trang thai va c6 mang tinh chat cong.
Chuong II: Nguyén ly I nhiét dong hoc.

II.1. Cong va nhiét:
1. Cong: 1a 1 ham cua qua trinh (phu thudc vao qua trinh gitra 2 trang thai) )
Cong la dang truyén nang lugng lam ting murc do chuyén dong co6 trat tu cua khoi khi.

OA=—-poV 0A=F.dS=pSdl=poV
2 2

= A, =[od=~[padv .
1 1

A <0:cung cip cong. A >0 :nhan cong.
2. Nhiét: la dang truyén nang luong tuong tac gitra cac phan tir chuyén dong hon loan gilra cac vt tiép xtc.

00 =m.cdT = ﬂC dT Q > 0 :nhan nhiét. Q <0 : sinh nhiét (tda nhiét)
Y7,

c: : nhiét dung riéng

C = p.c : nhiét dung ri€ng cua phan ti khi

D6i v6i qua trinh ding tich va dang ap (Cy, Cpy)la hang s6, con dbi véi qua trinh khac C thay doi theo T.
I1.2. Nguyén ly I nhiét dong hoc:
1. Phat biéu: “Trong 1 qua trinh bién d6i: d6 bién thién ndi ning ctia hé co gia tri bang tdng cong va nhiét
cta hé nhén vao trong qua trinh d6”

AU=A+Q A, Q>0 : nhan vao
A, Q<0 : cung cip, toa ra

2. H¢ qua nguyén ly I nhiét dong hoc:

a/ D6i v6i hé co 1ap: (khong trao doi nhiét va cong ddi v6i bén ngoai): Noi ning ctia hé duge bao toan.
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) AU=4+0=0 i
Néu hé co 1ap chi co6 2 vat A va B trao d6i nhiét véi nhau:
0= 0,1t0=0=>05=-04
Nhiét lugng vat nay toa ra thi bang nhiét lugng vat kia thu vao.
b/ H¢ 1a 1 may lam viéc tuan hoan theo chu trinh (qua trinh kin)
) AU=0=4+0=>4=-0
Két luan: Hé nhan cong thi tda nhiét bang véi cong da nhan va nguoc lai.

I1.3. Ung dung nguyén ly I dé khao sat cac qua trinh dic biét.
1. Trang thai can bang va qua trinh cian bang:

a/ Trang thai cin bang cua hé 1 tang thai khong bién ddi theo thoi gian va tinh bit bién d6 khong
phu thudc vao qua trinh cta ngoai vat.

b/ Qua trinh can bang 1a 1 chudi cac trang thai cin bang lién tiép nhau.
2. Qua trinh ding tich: V=hs= P _ hs (ty 1€ thuan) (phuong trinh cua qua trinh): p ti 1 thuén véi T
Ap A Ay
2

1 2

2
m m
O, :IaQ:_CdeT =—C, (I, -T))
1 H H

1

U2 . 2 .
AU = [ dU=""2R[dT =" 2 R(T,-T})
o H2 H2
i
AU=4,+0,=0,=C, =ER
Két luan:

nhan nhiét va ndi ning ting => ddy 1a qué trinh ho nong déng tich.
- Néu chiéu milii tén nguoc lai: tda nhiét, ndi ndng gidm => qua trinh lam lanh dang tich.

. V
3. Qua trinh dang ap: p=hs = T =hs:(V,Tti I thudn)
Ap Ap AV

1 2 1 2 2

’
»

2 2 >V p >T ' >T
Ay, =[od=—p[dVv =pW, V2= R(T,=T)
1 4!

2 2
0, =jaQ=ﬂcpIdT=%cp(T2 -T))
1

| H
¢ mi f mi
AU = [ dU ==_R[dl ==~ R(T, - T,)
O M2 H2
3
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_i+2
, =

AU =4,+0,=C R

K&t luan: nhén nhiét, sinh cong va ndi nang cua hé tang V T dan déng ap
A <0

4. Qua trinh dfng nhiét: T = hs => pV = hs : ( P,V ti I¢ nghich)

Ti< To< Ts
Ap | Ap Y%
2
k 1
T
T
1 2 | 1
2 : ;
 aVa ' >T »T
2 2 V2
|4
4, =[o4=[-pav = —ﬂRTjd—V =2 RTIn—L
i 1 HoonVoou £
O, =—4,
AU=4,+0,=0= 4, =-0,
Két luan:
A<O
Q >0 { = nhén nhiét, sinh cong bang v&i nhiét nhan vao va ndi nang cua hé khong ddi
AU =0

5. Qua trinh doan nhiét (cach ly nhiét voi bén ngoai, khong trao ddi nhiét) => Q;, = 0
Iy

pV’ =hs: (PVtil¢ nghich), TV"™' = hs: (T,Vtil¢ nghich) , Tp * = hs:(P,Ttil¢
thudn)

Ap 1 AP Ay !
2
2
2 X7 v+,  bkem=-=7 » T LT
N V m V o »

AU=A12 =ﬂiR_(T2 _TI)ZM

M2 y—1

7. + 2 , A A A .
v6i ¥y = —— : chi s0 doan nhiét (chi s6 Poison).
l
Bang tom tit

Qua trinh Phuong Cong (4;,) Nhiét (Q;,) AU Ghi chu

trinh cta

qua trinh
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Ding tich

A12:0

m mi

V=hs | g =hs 0 ="C/ (T, =T)) | AU =" 2R, ~T)| €, =R
Pine 4 — ~ - -

ingap K:hs 4, =pV,=V,) 0 Zﬂc (T, -T) AU:ﬂLR(T ~T)| ¢ :ﬂ
p=hs T m 12 PAS) 1 ) 2 — 4 P 5

A, ==R(T,~T)) # H
7,

Pan V =hs V. =—4 AU =0 =
mhigt | Ay, ==RT In>- G =~ Qi = A
T=hs H 2
D}fan pV’ =hs

i¢t - =0 j [ +2
250 TV = hs Alzzpzvz—flv1 or AU=%§R(T2_T1) 72%

Iy V-
Ip 7 =hs
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