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" 1. HE THONG NHIET DONG

» Gan lién vé&i 3 yéu to:

Nguén néng Chat moi gioi Nguon lanh

» Trao ddi v&i méi trwdng xung quanh:

Nhiét lvong Q
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“~ 1. HE THONG NHIET DONG

« Cac loai hé thong nhiét dong:

Hé thong nhiét déng kin

Hé thong nhiét déng ho

Hé thdng nhiét ddng doan
nhiét

Hé thong nhiét ddong co lap
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" 1. HE THONG NHIET DONG

Hé thong nhiét
dong kin

5 || Thiét bi ngung tu *—‘P
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(- Van tiét luu | v
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1. HE THONG NHIET BON

Hé thong nhiét
dong ho
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" 1. HE THONG NHIET DONG

Hé thong nhiét dong
doan nhiet ==p

La heé théng nhi¢t dOng
khong trao do1 nhiét luong
vO1 mo1 truong xung quanh

Q=0
Q=0 . H . He théng nhi¢t dOng
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~" 1. TRANG THA

« P3c trwng cho 1 vi tri ndo do trong hé thong
nhiét dong

» 2 trang thai_co ban:

‘ —

Khong can
bang

(Nhl¢! chuyén tu noi ¢ nhiét dé cao sang noi co nhiét 46 thap )
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" 3. QUATRINH

- Tap hop mot so trang thai lam viéc theo cling
MmOt nguyén tac

Khong thuan
nghich

Thuan nghich

» Trang thai dau va trang thai cudi Ia can bang
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3. CAC THONG SO TRANG THAI

« Cac dai Iwong dac trung cho trang thai cua
chat moi gIO’I dwoc goi la thong so trang thai

- Cac thdng so trang thai thwdng dung:

* Nhietdo T Théng s6

. ?ﬁfl{at P 5. - trang thai

* Thé tich riéng v (hay khéi lwgng riéng p) X
0=1/v co ban

* NOI nang u

* Entanpy |

* Entropy s
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3.1. Nhiét do

« La thédng so6 biéu thi mirc dd ndng lanh cua vat

« Dung cu do: nhiét ké
« Nhiét ké thay ngan: dwa trén sw gian né cla chat
long
« Nhiét ké dién tr&: dwa trén sw thay doi dién trd
- Nhiét ké hong ngoai: dwa trén hiéu trng blrc xa nhiét
dwéi dang hong ngoai cua vat néng
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~~ Dung cu do nhiét d6

- Nhiét ké thuy ngan:

« Nhiét ké dién tré

« Nhiét ké hdong ngoai %
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Pon vi nhiét do

Thang nhiét do Celcius:

= Ky hicu: t
*=Ponvi: OC

Thang nhiét d6 Kelvin:
(Nhi€t do tuyét doi)

* Ky hidu: T

"Ponvi: K

PHENIKAA Q
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Thang nhiét d6 Fahrenheit:

* Ky higu: t
=Ponvi: YF

Thang nhiét d6 Rankine:

(Nhiét do tuyét doi)
= Ky hiéu: T
=Ponvi: ‘R
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Pon vi nhiét do
K ‘¢ "R F
Piémsoicia 373 ___100 ___ 671 __ 212
nudc
Di€m déng 273 ___ -0— _____ 491 |32
bing clia nuéc
< 5 0 2
= © 'z S
9 & = -
14 P
Miic khong cua
thang nhiétd¢ - ------+----—- .
tuyét doi 273 0 459
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Moi quan hé giita
cac thang nhiét do:

K=90C + 273
R=1,8K

F=1,8°C + 32

Chi c6 nhiét do, don vi K, moi

|a théng so trang thai
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3.2. Ap suat 5

* La lwc tac dung lén mot don vi dién tich bé mat
ranh gi¢i theo phwong phép tuyén véi bé mat dé

p - — ,N/m2 = Pa

« C4c loai ap suat

» Ap suat khi quyén p,

* Ap suat dw p,

- Ap suéat chan khdng pg
» Ap suat tuyét ddi p

Xéac dinh bang dung

cu do
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3.2. Ap suat — vi du

Fr=P5A,
‘ @ @ Pmm = (.97 bar Foim
: - m =60 kg
J ] ) !
b i
)
O B AT (3)
4 PI p: L P
F=mg
F A , X
By =Py Sp = Pap s6: 111.7 kPa
F2 2
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~3.2. Ap suat — ap suat khi quyén
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= La ap luc cua khong khi tac dong 1én cac vat thé
nam trong no va lén bé mat trai dat.

Vacuum \\ N
= Gia tr1 trung binh cua p,, tai |

muc nude bién 1a 760 mmHg

Glass tube

" Trong tinh toan k¥ thuat
cho phép lay p,, = 1 bar

760 mm
(2992 in)

Atmospheric
pressure

" Dung cu do: Barometer

Mercury
17
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3.2. Ap suat — ap suat dw

= Khi 4p suat moi truong khao sat 16n hon ap suat
khi quyén, ta go1 dd chénh I€ch gitra ap suat mo1
truong do vor ap suat khi quyén la ap suat du.

" Dung cu do: Manometer
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3.2. Ap suat — ap chan khong

= Khi 4p suat méi truong khao sat nho hon ap suat khi
quyen, ta goi do chénh 1&ch gitra ap suat mo1 truong
do vaé1 ap suat khi quyén la ap suat chan khong.

* Dung cu do: Vacumeter
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“® 3.2. Ap suét - suat tuyét dé

" Khi py > pyg: Ibar = 10° N/m? = 750 mmHg
- + lat = 0,981 bar = 1 kgf/cm?
Pta pkq Pg ~ 10 mH,0
= Khi py < pyg’ I N/m?*=1Pa
— . 1 psi = 6895 N/m?
Pt¢ = Pkq = Pk P

Chi c6 ap suat tuyét doi moi

|a théng so trang thai
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Ap sudt méi trudng khdo sat
I T 16n hon 4p sudt khi quyén

Ap suét du

A

Ap suat tuyet doi

Ap suét khi quyén

el

?

D0 chan khong

A

Ap sudt méi trudng khdo sat
nhd hon 4p suat khi quyén

/

Ap suat tuyét d6i

! ! Chan khong tuyét doi
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3.3. Thé tich rieng

= Thé tich riéng: = Khéi luong riéng:
Vv G 1
V=— p = = —
G V v

G — Khdi lwong cla khoi chat moi gi¢i dang khao
sat, kg

« \V — Thé tich chiém chd cua khdi chat méi gi®i, m3

Chi c6 thé tich riéng mai 1a

thdng so trang thai
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~ 3.4. NOI nang

 Tdng dd bién thién nang lwong cla moét hé thong
AE =AE; +AE, + AU

- Trong pham vi nhiét ddng hoc, hé thong hau nhw
khong co s thay doi vi tri:

AE = AU

- Trong pham vi vi m6 clia hé thong:

U=U,+U,

« Néu G = 1 kg:
U= Uy + U

23
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V&i chat moi gidi la khi ly twdng, dd bién thién
ndi nang cua hé thong dwoc xac dinh nhw sau

. Khi G = 1 kg:

Au=c (T,-T,) . klke

« Khi G # 1 kg:

AU=G.Au=Ge (T, -T,)

, kJ

Trong do: ¢, — Nhiét dung riéng khoi lugng dang tich, kJ/kgK

T,,T, — Nhiét d6 dau va cudi ctia qua trinh khao sat, K

24
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* Entanpy
i=u-+pv

- V&i chat méi gidi 1a khi ly twdng, do bien thién
entanpy cua hé thong:
. Khi G = 1 kg:
Ai=c (T,-T)) .klkg
. Khi G # 1 kg:
Al = G.AI = Gey(T,—-T))
Trong do: Cp— Nhiét dung riéng khdi luong dang ap, kJ/kgK

T,,T, — Nhiét d6 dau va cudi ciia qua trinh khao sat, K
25
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3.5. Entropy
* Dinh nghia 5
—  kJ/kgK
T
« Khi G =1 kg:
ds= o9 KI/K
T

hoac dS=Gds , kKJ/K

26



—

PHENIKAA L

UNIVERSITY

& . :

« Mot chat khi dwoc xem 1a khi ly twdng khi thda
ma
« Thé tich ban than cac phan t& bang khéng
» Lwe twong tac gitba cac phan tlr bang khéng

« Chat khi khdong phai 1a khi ly twéng: goi la khi
thwc
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7 4. PHUONG TRINH TRANG THAI
-KhiG=1kg: pv=RT

-KhiG#1kg: |pV=GRT

* p — &p suat tuyét doi, Pa
« v — thé tich riéng, m3/kg
» V — thé tich, m3

* G — Khoi lwgng, kg

* T — Nhiét dé tuyét doi, K

28
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7 4. PHUONG TRINH TRANG THAI

Va R — hang s6 chat khi , J/kgK

Ro w8314
uoou

R, - hang s6 pho bién cua chat khi, J/kmolK

1L — phan t lugng cua chat khi, kg/kmol

Dinh luat Avogadro:

O cung diéu kién ap suat va nhiét do tieu chuan
(p=101,325kPava T =273,15K) thé tich 1 kmol cua
tat ca cac khi ly tuong déu bang nhau va bang 22,4 m’
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~ Hon hop khi ly twdng

« Cac khi ly twédng dworc trén 1an theo kiéu co
hoc, khéng xay ra phan &rng hoa hoc.

« H6n hop cua cac khi ly twdng dwoc xem 1a
mot khi ly twédng twong dwong

->Cé thé dung phwong trinh trang thai cda khi ly
twong cho hén hop khi ly twdong

« MGi thanh phan khi ly twong trong hon hop
déu co nhiét dd ctia hédn hop va chiém toan bd
thé tich cda hén hop
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Phan ap suat (ap suat riéng phan)

Khi mot thanh phan cda hén hop chiém toan bd
thé tich cua hon ho’p va & nhiét do cua hon hop
thi 4ap suat twong trng cua thanh phan do trong

hon hop dwoc goi la phan ap suat cta nd

p:pa+pb Pab li

DPinh luat Dalton: /\

p:ZPi Pa a a V.T b b b | Py
=1 b b
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~ Phan thé tich (thé tich riéng phan)

Phan thé tich [a thé tich chiém ché clia mét
thanh phan khi ly twéng khi thanh phan do ¢ ap
suat va nhiét dé cua hon hop

p,V,T
V — Va + Vb a b a b a
\V/ b a b a b
ab a b a b a
Dinh luat Amagat:
n
V:ZW 2 " a 3 5
1=1 V, a a D, T|o b b [V},
a a a b b
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Thanh phan khoi lwgng - g
G, d
2= G=G,+G,+..+G, =) G,
1=1

0,40, +...+g,=20;=1

G — Khoi lwgng hén hop khi

» G, — Khoi lwong cta chat khi tht i trong hon
hop
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Thanh phan thée tich - r,
Vi V=ViV, 44V, =3V
I :V — V1 2 T n i
1=1

o+, +.. . +r,=2r=1

e V — Thé tich hén hop khi
» V. — Thé tich cta chat khi tht i trong hén hop
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©9 Tinh hang sb chat khi ctia hén hdﬁ"““*’

khi Iy twéng

3 R, 8314
Ry = ZgiRi =——= , J/kgK
i=l Bhn  Min
Mo = - kg/kmol
hh gl+gz ++—na
M M, M,

U, =hM, 0, +. ey kg/kmol
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khi Iy twéng

3 R, 8314
Ry = ZgiRi =——= , J/kgK
i=l Bhn  Min
Mo = - kg/kmol
hh gl+gz ++—na
M M, M,

U, =hM, 0, +. ey kg/kmol
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% Tinh hing sb chét khi clia hdn hop' '

khi ly tréng

Mobi quan hé giira thanh phan khoi luong

va thanh phan thé tich
o = M-I
Hhh

X4c dinh gia tri phan 4p suat cua ting khi trong hon hop
Pi =PL

Trong dé: p — ap suat cia hén hop khi
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