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NOI DUNG CHINH

% Mot s6 khai niém mo dau
< Thuyét dong hoc phan t cac chat khi, ap suat ctia hé khi ly
tueong

’0

% Cac thong so trang thai co ban
o Nhiét do

o Noi nang cua hé khi ly tudng

o Phwong trinh trang thai.

\/

% (Cdac nguyén ly nhiét dong lwc hoc
o Nguyeén ly I caa nhiet dong lwc hoc
o Nguyeén ly II caa nhiét dong luc hoc
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MO PAU

<

)

» Nhiét hoc = phan Vat ly nghién cttu “Chuyén dong nhiét”

)

<

)

)

» “Chuyén dong nhiét”: chuyén dong hon loan ctia cac phan
t/nguyeén ti (khong co phuong wu tién)

’0

¢ Phuong phap nghién cttu

o Phuong phap thong ké: Dwa vao cac quy luat thong ké dé tim ra quy
luat chung cho ca hé va giai thich cac tinh chéat cua hé.

o Phuong phap nhiét dong luwc: Nghién cttu qua trinh trao doi va
chuyén hda nang luong dwa vao két qua thuc nghiém tir sw quan sat
cac qua trinh ty nhién tir 36 tong quat hoa thanh cac nguyeén ly nhiét
dong lwc hoc.

< Noi dung chinh

o Thuyét dong hoc phan t

o Cac quy luat phan bo hé nhiét dong

o Cacnguyeén ly nhiet dong lwc hoc va ttng dung

OOOOOO
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KHAI NIEM CO BAN

<+ Heé nhiét dong: “Tap hop ctia cac phan t&/ nguyén ti chuyén
dong trong mot khong gian nhat dinh” => moi treong xung
quanh la phan con lai ctia v tru
o VD: tap hop cac phan ttt khi trong binh bin, tap hop cac phan tt
nuoc trong phich, ...
o PPhan loai:
= Hé co lap: hé nhiét dong khong trao doi ca chat va nang lwong véi
moi treong xung quanh
= Hé kin: hé nhiét dong khong trao doi chat ma chi trao d6i nang luong
voi moi treong xung quanh
= Hé mo: hé nhiét dong trao doi ca chét va nang lwong
% Trang thai vi mo va trang thai vi mo
<+ Thong so trang thai: tap hop tat ca cac dai lwong dac trung cho
cac tinh chat ctia hé (cac dai lwong p, V, T, m hodc n)

Hoc vién
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KHAI NIEM CO BAN

< Heé khi ly teong
o Kich thwde (dwong kinh) ctia cdc phan tir vo cing nho, moi phan ti
dwoc coi nhu mot chat diém.
o Cac phan ttr khi ludn chuyén ddng tinh tién hon loan theo moi
phuong khong c6 phuwong wu tién.
o Cac phan t khi khong twong tac voi nhau, true khi va cham.
o Va cham gitra cac phan t la hoan toan dan hoi

Hoc vién
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THUYET PONG HOC PHAN TU CAC CHAT KHi

\/

van dong cuia cac phan ti vi mo

\/

o Trwong hgp 1 - Khi ly teong cung loai phan tw

< Giai thich cac tinh chét vi mo cta hé nhiét ddng thong qua su

<+ Phuong trinh co ban cua thuyét dong hoc phan ti khi ly twéng

= Xét mot binh chtta c6 canh a chtta khi ly twong cung loai khong chiu

tac dung cua ngoai lyc bén ngoai

» Chuyén dong nhiét => cac phan tt chuyén dong ho loan va cham véi
thanh binh gay ra mot ap suat goi la ap suat khi ly twdng.

= Gia thiét sO phan tir chira trong binh
kin bang N, => do chuyén ddng nhiét
sO phan tir chuyén dong tdi dap vao
mdi thanh binh 1a nhw nhau va bang
A
6
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THUYET PONG HOC PHAN TU CAC CHAT KHi

¢ Phuong trinh co ban cua thuyét dong hoc phan ti khi ly twdng
o Truong hop 1: - Khi ly twong cung loai phan t

= Goi F la tong hop luc do N phan ti gay ra

» Ap suat ctia hé khi theo moi phuongla p = % =N-f/S

» =>Tacantim N va {
o Tim N:
= Goi At la thoi gian d€ phan ti di dwoc quang duong bﬁing chiéu dai a
ctia binh chira thi ta sé c6 a = vAt va thé tich binh chita dwoc tinh 1a

V= aS=(vAt)S g

= Vi matdd phan bd déu cuia hé khi e

duwoc tinh lan = N,/V nén \ T / \. T
/

N, =nV =nvAtS = N = 1VALS ./
o— | &
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THUYET PONG HOC PHAN TU CAC CHAT KHi

’0

% Phuong trinh co ban ctia thuyét dong hoc phan tir khi ly twong
o Tim f:
= Dé tim fta ap dung dinh ly vé dong lwong va dinh luat [T Newton
cho chuyén ddng ctia moi phan tr khi va cham vao thanh binh.

= Do va cham cua phan tir khi ly teong voi thanh binh la va cham dan
ho6i, nén khi mot phan t ¢ van toc v dap vao thanh binh thi sé bi
phan xa nguoc lai véi van toc -v.

= Bién thién dong lwong cua phan tr la
ADp = m(—V)- mv = -2mv

= Dinh ly vé dong luong: sy thay d6i dong U
lwong ctia phan tit cAn bang véi lue £ ma

thanh binh tac dung 1én phan tt. U
e Ap _2mv
At At

OOOOOO
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THUYET PONG HOC PHAN TU CAC CHAT KHi

¢ Phuong trinh co ban cua thuyét dong hoc phan ti khi ly twdng

o Tim f:
= Pinh luat 3 cia Newton
f=-f
= Trong do f la Ivrc do phan tir khi tac dung len thanh binh S
1—;. _ _}3 _ 2mv
At
o Vay
N - f HVAtS 2mv l 2 mV
P= S 6 At S 3 2
D 2 mv’
3 2
10/24/2020 - No. 9 Nguy?n Tién Hién H VN R85 rohice viet Nam



THUYET PONG HOC PHAN TU CAC CHAT KHi

\/

<+ Phuong trinh co ban cua thuyét dong hoc phan ti khi ly twéng
o Trong thuc t€ cac phan tir ¢é van tdc khac nhau, nén ta thwong dung
van toc binh phwong trung binh

o Trwomg hop 2 - Hon hop khi li tuong
» Néu hon hop gdom k loai khi véi mat ddn;, ny, ...,

2 — 2 — 2
p:§n1Wd+§n2Wd+---+§nde

P=D +D,++ D

OOOOOO
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NOI NANG CUA KHI LY TUONG

o’

» “No6i ndng = Tong nang luwgng chita trong hé”

o’

» NOi nang = Dong nang + Thé nang twong tac gitra cac phan t

e

*

Déi voi khi ly twong: Noi nang = Dong nang

e

*

Dinh luat phan bo déu dong nang theo cac bac tw do:
“V6i phan tr c6 i bac tu do thi dong nang ctia n6 phan bd déu theo s6
bac tu do. Moi bac te do 1a”

— 1
We=—k,T
2 B
“*» Bac tw do i: sO toa 0 ddc lap can thiét d€ xac dinh vi tri cia méot
phan t
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NOI NANG CUA KHI LY TUONG

/

“» Bac tw do i: sO toa 0 ddc lap can thiét d€ xac dinh vi tri cia mét

phan tw
A A A
®
> @ @ > & < >
Phan tu Phan tw co Phan ti c6 hon
don nguyén tu hai nguyén tuo don nguyén tu
(2 =23) (1 =05) (i = 6)
NOi1 nang NOi nang NOi nang
3 5 §
10/24/2020 - No. 12 Nguy?n Tién Hién H VN R85 rohice viet Nam



NGUYEN LY 1 CUA NHIET PONG LUC HOC

< CoOng va Nhiet lvong

o Truyén mot nang lwong cho khdi khi trong xi lanh
lam khoi khi gian no day pit tong dich chuyeén L
==>khoi khi thuc hién cong. RN

o Neéu gitt c6 dinh piston thi nang liong dwgc truyén ' '
cho cac phan t& khi lam ching chuyén dong hon T
loan nhanh hon ==>nhiét do khi trong xi lanh tang \ A

o

_____________________

1én ==> ni ndang caa khoi khi tang 1én ) ?
/ A \ o« A O
% So sanh cong va nhiét luong o— O~

o Gidng nhau:
= Déu la dai lugng do mirc d6 trao d6i nang luwong cua
mot hé nhiét dong
= La ham cua qua trinh khong phai ham trang thai
o Khac nhau:
= Cong lién quan dén chuyén dong co dinh hwdng ctia hé
= Nhiét lwong lién quan dén chuyén dong hon loan ctia cac phan tt.

OOOOOO
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NGUYEN LY 1 CUA NHIET PONG LUC HOC

\/

% NOoi dung cua nguyeén ly I
o Phat biéu “Nhiét lwgng ma hé nhiét dong nhan dwoc mét phan lam
thay d6i ndi nang ctua hé, mot phan bién doi thanh cong ma hé thuc
hién ra moi trueong”
o Biéu thtic
Q=AU+ A
o Quy woc:
= A <0: hé nhan cong tir moi treong xung quanh
= A>0:he sinh cong ra moi treong xung quanh
= QQ>0: hé nhan nhiét lvong tir moi treong xung quanh
= QQ<0: hé téa nhiét ra moi treong xung quanh
o D0oi v6i qua trinh bién d6i vo cing nho

0Q = dU + /A

Hoc vién
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NGUYEN LY 1 CUA NHIET PONG LUC HOC

\/

% Y nghia ciia nguyén ly I

o A<0,Q>0; hé nhan cong va nhiét lwgng tir moi treong xung quanh,
khi d6 AU > 0, ngi nang cua hé tang len.

o A>0,Q<0; hé thuc hien cong va toa nhiét ra moi treong xung
quanh, khi d6 AU <0, ndi nang ctia hé giam di.

o A=0,Q=0; khi do AU =0, ndi nang cua hé dwoc bao toan

o “Nguyén ly 1 ctia nhiét dong lwc hoc thyc chat 1a nguyén 1y bao
toan nang lwong ap dung cho mot hé nhiét dong”

x oA on Hoc vién
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NGUYEN LY 1 CUA NHIET PONG LUC HOC

< Heé qua ctanguyen ly I
o Hé qua 1: Hé 6 1ap gom hai vat trao doi nhiét vdi nhau

A=0,0=0=AU=0
0=009,+9,=0= 0, =-0,

==>nhiét lvong cua vat nay toa ra bé’mg nhiét lvong cua vat kia thu vao
o Hé qua 2: Hé khong trao do6i nhiét vdi moi treong
Q=0=A=-AU

==> Heé lién tuc sinh cong dén khi mat hét nang liong, noi nang bang 0
thi khong thé sinh cong nira

OOOOOO
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NGUYEN LY 1 CUA NHIET PONG LUC HOC

< Heé qua ctanguyen ly I
o Hé qua 3: Dong co nhiét hoat dong theo chu trinh khep kin

AU=0=A=0

==> COng sinh ra can bang véi nhiét lvgng nhan vao. Piéu dé cé nghia la
“he sinh cong thi bat budc phai nhan nhiét va ngwoc lai hé chi toa nhiet
khi nhan cong ttr moi treong”.

o Két luan tir cic hé qua cua nguyén ly 1
= Khéng ton tai ddng co vinh cttu loai I:
* DOng co vinh cttu loai I
* Hodc sinh cong mai mai ma khong nhan nhiét.

* Hodc sinh cong 16n hon nhiét nhan vao.

Hoc vién
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

\/

<+ Cac han ché cta nguyeén ly I
o Han ché 1: “Khong chi rd chiéu ctia qué trinh truyén nhiét”.
= VD1: Tha vién da lanh vao cOc nudc ndng => da tan. Nhiét lugng
truyén tir c6c nudc nong sang vién da lanh ma ko cé diéu nguoc lai.
= VD2: Nhiét lwong truyén tir bép lra sang dung cu ndu an, ko co diéu
nguoc lai.
= =>“Trong thyc t€ nhiét chi truyén tir vat ndng hon sang vat lanh”
o Han ché 2: “Khong phan biét dwgc cong va nhiét lwong”.
= VD: Mot hon da roi tie d6 cao h xudng mat dat, toan bo cong ctia luc
hap dan A = W, = mgh da bién thanh nhiét luong Q lam hon da va mat
dat néng 1én. O chiéu nguoc lai néu cung cdp cho hon d4 dang nam
trén mat dat mot nhiét lwong dung bang Q thi n6 khong thé biét
thanh cong lam hon da tue nhay lén do cao h dwoc
= ==>“Trong thuc t€ cong co thé chuyén hda hoan toan thanh nhiét
nhung nhiét khong thé tu nhién chuyén héa thanh cong”

Hoc vién
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

\/

<+ Cac han ché cta nguyeén ly I
o Han ché 3: “Khong dénh gia duwoc chat lvgng ngudn nhiét”.
= VD: mé to bép ga dun nude s6i nhanh hon

= ==>“Thuc t€ nhitng ngudn nhiét ¢ nhiét d6 cao hon thwong ¢ chat
lwong hon”

Tt nhitng han ché trén ta thay ly thuyét nhiét dong lwc hoc
dwa trén co s6 cua nguyén 1y 1 ¢6 nhitng han ché& nhit dinh
trong viéc gia thich moét s6 hién twong tw nhién maic du
nguyén ly 1 khong vi pham dinh luét bdo toan va chuyén héa
ning lugng. Vi thé ta can phai bo sung cho nguyén ly 1 dé
hoan thién 1y thuyét nhiét dong luc hoc.

Hoc vién
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

\/

<+ Phat biéu nguyén ly II

o Cach phat biéu 1 cia Thompson: “Khong thé ché tao dwgc dong co
nhiét hoat dong theo mot chu trinh khép kin lién tuc chuyén héa
nhiét thanh cong ma chi tiép xtc véi mot ngudn nhiét duy nhat” hay
“khong thé ché tao dwgc dong co vinh cttu loai 2 (d6 1a loai dong co
hoat dong ma chi ti€p xtc vdi mot nguon nhiét duy nhat)”

o Cach phat biéu 2 cua Clausius: “Nhiét khong thé tw dong truyén tu
nguon lanh sang nguon néng” hay “khong thé ché tao dugc may
lanh vinh ctru

OOOOOO
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

/

< Cach phat biéu 1 caa Thompson: Dong co nhiét

o May bién d6i nhiét thanh cong

o VD: dong co hoi nudc, dong co dot trong, dong co diesel
o Hoat dong tuan hoan theo chu trinh khép kin
o Tac nhan: hoi nudc, chat khi, ga, xang, dau ...

Hoc vién
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

\/

<+ Cach phat biéu 1 caia Thompson: Bdng co nhiét
o Hoat dong trong 1 chu trinh
= Dong co nhiét nhan nhiét lvong Q; tir nguoén ndng cé nhiét do T, (VD
ta dot khoi khi nong 1én, ap suat tang)
= Nhiét lwong nhan duwoc nay chuyén héa thanh cong (khi gian no day
pittong).
= Pé hoat dong theo chu trinh thi phai dwa dong co nhiét vé trang thai
ban dau ==> Vay chi c6 cach giam nhiét do cua dong co nhiét, lic nay
ta cho dong co nhiét tiép xtc véi ngudn lanh cd nhiét d6 T, (binh lam
lanh: c6 thé dung nuwdc, khong khi...).
= DOng co nhiét thai ra nguon lanh phan nhiét lwong con lai la Q, va
quay trd veé trang thai ban dau ==> dong co nhiét khong thé hoat dong
dwoc néu khong cd ngudn lanh
= Nhuw vay nhiét luong nhan duoc mot phan dé sinh cong A phan con
lai dwoc thai ra nguon lanh.

OOOOOO
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

<+ Cach phat biéu 1 caia Thompson: Bdng co nhiét
o Hiéu suat ctia dong co nhiét
= Nhu vay nhiéet lvong nhan dwoc Q;
mot phan dé sinh cong A phan con
lai Q, dwoc thai ra nguon lanh.
* Theo nguyén ly I voi mot chu trinh thi
cong sinh ra bang nhiéet lvong nhan vao

A= Q1 - Qz
= Hiéu suat ctia dong co nhiét

A Ql Qz —1- Q2
(o) o G

= Néu dong co nhiét hoat dong theo mot
chu trinh Carnot

n=

n=1—Zi
T,
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

\/

< Cach phat biéu 1 caa Thompson: Dong co nhiét
o Hiéu suat caa dong co nhiét

9,
o

Két luat: “Ro rang d€ bién doi hoan toan nhiét lwong sang cong
thi Q, phai bang 0, dan t4i hiéu suat ctia d6ng co nhiét bang 1.
Nhung thuc t€ nhue da 1ap luan o trén dong co nhiét khong thé
thiéu dugc ngudn lanh, tirc 1a phai c6 nhiét lwong Q, tda ra cho
nguon lanh. Nhu vay, thwe t€ hiéu sudt cia mot dong co nhiét
luon nho hon 1, do d6 ta khong thé ché€ tao dwoc dong co nhan
bao nhiéu nhiét lwgng thi sinh cong bay nhiéu ma khong hé ton
chut nhiét luong hao phi nao (dong co vinh ctru loai II). Mdc du
loai dong co nay khong vi pham nguyen ly 1.”

n=1-

Hoc vién
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NGUYEN LY 2 CUA NHIET PONG LUC HOC

/

» Cach phat biéu 2 ctaa Clausius: May lam lanh
o May dung cong dé chuyén nhiét tu
nguon lanh sang ngudn néng
o Tacnhan: Khi ga
o VD: T lanh, diéu hoa nhiét do,
bom nhiét
o Hoat dong
o Hé so lam lanh
9 _ 9
Q1 B Qz
o Néu may lanh hoat dong theo
chu trinh Carnot

Hoc vién

10/24/2020 — No. 25 Nguyén Tién Hién HV Néng nghiép Viét Nam




NGUYEN LY 2 CUA NHIET PONG LUC HOC

/

» Cach phat biéu 2 ctaa Clausius: May lam lanh

o Nguyen tic hoat dong cua may lanh
Van gian no dot ngot
Dan nong Nhiét do giam Dan lanh

»r

..i. ;

-rr.r.rl

Y o 4 o A A4 o A 4 A 4

S ., Sy

A b B F B F F F F F

May nén (L&c)
Nhiét d9, ap suat ting

Hoc vién
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