BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

PHUONG PHAP TIEP CAN
(phan nhiét dgng k§y thuat)

MoOi chat va hé nhiét dong: phwong phap
thu nho pham vi khao sat

Céac théng so trang thai ciia moi chat: cach
xac dinh mét trang thai cua moi chat va biéu
dién thanh mét diém trén do thi

Cac qua trinh nhiét dong: cach tinh toan
nhiét, cong cua mot qua.trinh va biéu dién
thanh moét dwdng trén do thi

Cac chu trinh nhiét dong: cach tinh toan
nhiét, cong ctia mét chu trinh may nhiét va

bidu dién thanh mot duong khép kin trén doé
thi



e i Trwodng DHBK Ha ndi - Vién KH&CN Nhiét-Lanh - Bé mon Ky thuét nhiét

‘// B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA

CAC QUA TRINH NHIET DONG
CO BAN CUA KHi LY TUONG



BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

TRINH TU NGHIEN CUU QUA TRINH

Tim phwong trinh cda qua trinh

Quan hé gilra cac thdng so trang thai
dau va cudi qua trinh (p, v, T)

Tin
trin
Tin
Tin
Tin

n cdng thay dbéi thé tich cha quéa
1

n cong ky thuat cua qua trinh
N nhiét trao dbi véi moi trudng

N bién thién entrdpi cla qua trinh



BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét

B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

CO SO NGHIEN CUU QUA TRINH

Pinh

dc

uat nhiét dong 1
= du + pdv; dg =di - vdp

Phwong trinh trang thai khi ly twdng
pv = RT

cong

thérc xac dinh bién thién u, i

du = C dT; di=C,dT



BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

QUA TRINH PA BIEN (C, = const)

Phwong trinh cda qua trinh da bién

dg = C,dT + pdv; dg = C dT — vdp; dq =

C.dT

— (C,—-C)dT = -vdp; (C, - C))dT = pdv

— (C,—-C)I(C,—-C,) =-vdp/pdv = n
dl,/dl = n (s6 mu da bién)

— npdv+vdp =0 — n.dv/v+dp/p=0

— In(v") + In(p) = const — pv" = const

n — n
PV = PoV,



Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
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BACH KHOA QUA TRiNH DA BIEN (Cn — COﬂSt)

Quan hé gilra cac thdng so trang thai

pv' =const —= P _ (Vlj - N (pz]%
pl V2 V2 pl

PV, = RTl; PV, = RTz —

_|
N
|_\<
Y,
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Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

QUA TRINH PA BIEN (C, = const)

Cong thay ddi thé tich
c,-C, C n—

=n—-L=k = C =C,——
C-C, 'C n-1

q=Au+l,=1,=0-Au=(

C :i — |12:i(T1_T2): Als (1_1-2]

Yok-1 n-—1 n-—1



Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA QUA TRiNH DA BIEN (Cn — COﬂSt)

cong ky thuat 1, =n-l,
Nhiét trao dbi v&i moi trwdng

q=C.(T,-T,);, Q=Gq=GC, (T,-T,)

Bién thién entropi

(T )
99_c 9T o ps—c il
T T >y

ds =




b i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

= QUA TRINH POAN NHIET (C, = 0)

Phwong trinh cua qua trinh doan nhiét

dg C,-C,
dg=0 = C,=—=0 =n= =K
dT C,—C,

pv* = const

Thay n bang k trong cac coéng thic cla
gua trinh da bién
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= QUA TRINH POAN NHIET (C, = 0)

Quan hé gilra cac thdng so trang thai

K
pv€ =const = P _ (Vlj - 0 (pz]%
pl V2 V2 pl

PV, = RTl; PV, = RTz —

)
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Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

= QUA TRINH POAN NHIET (C, = 0)

Cong thay ddi thé tich
g=Au+l,=1,=-Au=-C(T,-T,)

R R RT, (, T
C,=— = lp=—-(T,-T,)=—%|1--2
k-1 0 k—1(1 ) k—l( le

Cong ky thuat

Ikt12 =k- |12
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= QUA TRINH POAN NHIET (C, = 0)

Nhiét trao dbi v&i moi trwdng
q=0; Q=0

Bién thién entropi

ds:?lr—q:O — AS=0



b i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA QUA TRiNH DANG NH IET (Cn - iOO)

Phwong trinh cta qué trinh dang nhiét

dq C,-C,
dT =0 = C =—=100 =n= =1
dT C,—-C,

pV = const

Thay n bang 1 trong cac cong thirc cua
gua trinh da bién



e i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
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' QUA TRINH PANG NHIET (C,, = +x)
Quan hé gilra cac thdng so trang thai

0, V
pv=const = —2=—*;
:)1 V2

T=const = T,=T1,
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Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

QUA TRINH PANG NHIET (C,, = +x)

Coéng thay ddi thé tich, nhiét lwong trao
doi
g=Au+l,; Au=C,dT =0 =1, =q

fpdv j—dv RTIn(Vlj RTIn(Elj

QOngl ky thuat



e i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
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BACH KHOA QUA TRiNH DANG NH IET (Cn - iOO)

Bién thién entropi
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BACH KHOA QUA TRiNH DANG AP (Cn — Cp)

Phwong trinh clia qua trinh dang ap

c,-C,
=0
C:n_Cv

Cn=CIO —N=
P = const

Thay n bang 0 trong cac cong thirc cua
gua trinh da bién



BAI HOC
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BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét

B/c: Phong 201 nha C7 BDHBK Ha ndi

PT: (04) 8.692.333

QUA TRINH PANG AP (C, = C,)

Quan hé gilra cac thdng so trang thai

p=const =

N

0

—

0, = Py
LV
1 Vl



e i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
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BACH KHOA QUA TRiNH DANG AP (Cn — Cp)

Cong thay ddi thé tich
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‘// B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA QUA TRiNH DANG AP (Cn — Cp)

Nhiét lwong trao doi
Q — GCp(TZ _Tl)

Bién thién entropi

AS = Cp In[T—Zj = Cp In(v—zj
Tl Vl



b i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
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BACH KioA QUA TRiNH DANG TlICH (Cn = Cv)

Phwong trinh cta qua trinh dang tich

C,-C,
C.-C,

+00

C.=C, =n=
V = const

Thay n bang « trong cac céng thirc cla
gua trinh da bién
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BACH KHOA

Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
B/c: Phong 201 nha C7 BDHBK Ha ndi

PT: (04) 8.692.333

QUA TRINH PANG TICH (C,=C,)

Quan hé gilra cac thdng so trang thai

v=const = v, =V,

N

o0

—

.
Dy
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‘// B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA QUA TRiNH DANG TIICH (Cn — CV)

Cong thay ddi thé tich
L, = j pdv=0

Cong ky thuat

P2
Ikt12 — I_Vdp :V(pl_ pz)
P



e i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét

‘// B/c: Phong 201 nha C7 BDHBK Ha ndi DT: (04) 8.692.333

BACH KHOA QUA TRiNH DANG TIICH (Cn — CV)

Nhiét lwong trao doi

Q= GCv(Tz _Tl)

Bién thién entropi

As =C, In(T—Zj =C, In(v—zj
Tl Vl
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wiwa|  BIEU DIEN QUA TRINH DA BIEN BAT KY
TREN DO THI p-v, T-S

T
Ap A




e i Truwong PHBK Ha nédi - Vién KH&CN Nhiét-Lanh - Bé& mon Ky thuét nhiét
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BACH KHOA

CAC QUA TRINH NHIET BONG
CO BAN CUA KHI THUC
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TRINH TU NGHIEN CUU QTKT

Xé&c dinh cac théng sé dau/cudi ctia qué

trin
Tin
trin
Tin
Tin
Tin

h trén dd thi hoac bang khi thuc

n cdng thay dbéi thé tich cha quéa
1

n cong ky thuat cua qua trinh
N nhiét trao doi véi moi trudrng

N bién thién entrépi cla qua trinh



Trwong PHBK Ha ndi - Vién KH&CN Nhiét-Lanh - B mdn Ky thuat nhiét
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“= XAC DINH BIEN THIEN i, u, s QTKT

Bién thién entanpi
A=, —i,
Bién thién ndi nang
,AU = Uy — Uy = (I - PaVy) — (Ip — P1Vy)
Bién thién entropl
AS=s,—s,
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LUU Y VOI QUA TRINH KHI THUC

Bién thién entanpi, ndi néng trong qua
trinh dang nhiét

Al£0, Au#0
Qqé trinh doan nhiét thuan nghich
(dang entropi)

ds =dg/T =0 — As =0; s = const
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= QUA TRINH PANG TICH KHI THUC

L, = Vf pdv =0
lez
Ikt12 = J-_Vdp
Py




BAI Hoc

BACH KHOA
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QUA TRINH PANG AP KHI THUC

Vo
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= QUA TRINH PANG NHIET KHI THUC

L. =q—Al
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s  QUA TRINH POAN NHIET THUAN
NGHICH KHIi THUC

S$1= Sy



