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1. CONG

Cong la lwong nang lwong di qua bé mat ranh gid
co kha nang nang cao MmOt vat nao do.
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Ranh gidi Cﬁd hé 1h5'n3

Cong go sw thay doi Cong lwu dong (Wy) +
thé tich (W) cong ky thuat (W)
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1. CONG

Quy udc dau cua cong

L, Hé thong sinh cong: W >0

L, Hé thong nhan cong: W <0

Vidu:

= Khao sat mot hé thong nhiét
dong ban dau co P, t, V.
Sau khi cho h¢ thong tién —> W = 500 kJ
hanh mdt qua trinh thi ta nhan

dugc mot cong 1a 500 kJ, ...
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“7 1.1. HT Kin - Cong thay déi thé tich

Du@i tdc ddng cla p, bé mat ranh gidi bi dich chuyén

Y p: 4p suat chat moi gidi
Pt N\ . A: tiét dién piston
N ZEs Z V: thé tich chat moi gioi
;;{\‘.’% ? - Khi G = 1 kg:
M dx 2 z
W, = .
; ) . Ip dv
1 1
P, —+ P -
\ -Khi G # 1 kg:
| S S I S — 2 P, | 5
W, = Gjpdv
I
Vi

T V o V2 V \Jl =dv o V2 V

Ql
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1.2. HT HO
/ ——
Cong Iwu dong (W) Cong ky thuat (W)

/

[ Lién quan dén ap suat }

sw dich chuyén cla bé
mat ranh qioi, ....

tac déng l1én bé mat

Phan con lai: cdng do }
ranh gioi

W =W+ W,
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1.2. HT H&

Cong lwu dong (W,g)

- Kh1 G =1 kg:

Wia = Td(PV)

- Khi G # 1 kg:

2
Fo Wi = GI d(PV)
1
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1.2. HT H&

Cong ky thuat (W, ,)

- Khi G =1 kg:
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1.3. Vidu

Mot hé théng xylanh-piston c6 thé tich lic ban diu 1a 0.1 m’ v dang chifa mot chat
khi & dp sudt 3 bar: Xdc dinh cng gidn nd tad ra bdi h¢ théng néu chdt khi trong xy lanh

duge cho bién ddi trang thai theo qué trinh o6 pV" = eonst dng véi 3 trutng hdp sau:

a-n=125
h-n=1
I::-n=0

Trong ca 3 truting hop, cho bidt thé tich cia he thing & cudi qud trinh 13 0,2 m,
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2. NHIET LUONG
%, La lugng nang luong di xuyén qua bé mit ranh
2101 khi1 gitra chat mo1 g161 va mo1 truong co su
chénh léch nhiét do.

Hé thdng nhan nhiét: Q > 0
Hé thdng nha nhiét: Q < 0

Nhiet lwong khong
% ohai 1a thong s6

trang thai

Quy udc dau:

10
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7 2.1. Tinh nhiét lvong theo su thay di entropy

Theo dinh nghia entropy: ds = E?T—q = 0oq =Tds

= Nhiét lugng trao doi trong mdt qua trinh hiru han
tir 1 dén 2 ing vdi 1 kg chat moi gidi:

2
q=J.T.ds = |q=T(s,—s,) ,klke
1

Chi ap dung cong thirc nay dé tinh
w nhi€t lugng cho qua trinh thuan nghich

11
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~ 2.2. Tinh nhiét lwong theo sy thay déi nhiét do

= Nhiét lugng trao doi trong mot qué trinh khi c6
su thay d6i nhiét do:

3q=cdT = |q=c(T,-T,)

Trong d6: ¢ — Nhiét dung riéng cua chit moi gi6i

12
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~ 2.2. Tinh nhiét lwong theo sy thay déi nhiét do

Nhiét dung riéng
% La nhiét luong can thiét dé 1am cho mét don vi chat
moO1 gid1 bién doi 1 d§ theo mot qua trinh nao do.

O Co cdc loai nhiét dung riéng sau:

= Nhiét dung riéng khoi luong dang tich: ¢, , kJ/kgK
" Nhi¢t dung riéng khoi luong déng ap: Cp, > kJ/kgK

= Nhiét dung riéng thé tich dang tich: ¢’, , kI/m’K
= Nhiét dung riéng thé tich dang ap: c’y , kJ/m’K

= Nhiét dung riéng mol dang ap: (ue),
= Nhiét dung riéng mol dang tich: (uc),

13
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"= 292 Tinh nhiét lwong theo sw thay doi nhiét do
Nhiét dung rieng

_(@UJ _(aij

C,=| — C =| —

oT ), "\ aT ),

* Vi khi ly twong, c,va c,chi phu thuoc vao T
du di

CV(T):d_T Cp(T):d_T

c,(T)=c,(T)+R
» V3i (luc)p’v =uc,, (Cong thire Mayer

cua khi ly twdng)
(ue), =(uc), +R,

14
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"7 2.2. Tinh nhiét lwong theo sw thay dbi nhiét dd
Nhi¢t dung riéng

C A~ n
Pat k=—L : sO mi doan nhiét
' C

\Y

* V&i khi ly twdng, k chi phu thuéc vao T

15
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© 2.2. Tinh nhiét lwong theo sw thay doi nhiét do
Nhiét dung rieng

Nhiés Cp Cy k Cp Cy k Cp Ty k Nhiét
dé,°K ) do,°K
Khong khi Nitrogan, N» Oxygen, O,

250 1,003 0,716 1,401 1,039 0,742 1,400 0,813 0,853 1,393 250
308 1,005 0,718 1,400 1,039 0,743 1,400 0,918 0,658 1,395 300

350 | 1,008 0,721 1,388 1,041 | 0,744 1,399 0,928 0,668 1,389 350

200 1,013 Q0,726 1,395 1,044 0,747 1,397 0,941 0,681 1,382 400

450 1,020 | 0,733 1,391 1,048 0,752 1,395 0,956 0,696 1,373 450

500 1,029 0,742 1,387 1,056 0,759 1,391 0,972 0,712 1,365 500

550 1,040 0,753 1,381 1,085 0,768 ' 1,387 0,988 0,728 1,358 550

o | g [T l [ER VIS LV [ [V N % 1uuy

Mgt Carben Carbon Hydragen, Hy Nhiét
ag, K cioxide, GO, . monoxide, GO dé, °K

r

250 0,791 3,602 1,314 1,039 0,743 1,400 | 14,051 | $.927 1,414 250

300 0.846° | 0,657 1,288 1.040 0,744 1399 | 14307 | 10,183 ; 1,405 300

350 0,895 0,706 1,268 1,043 0,746 1,398 | 14,427 | 10,302 | 1,400 350

400 0,939 0,750 1,252 1,047 0,751 1,395 14,476 | 10.352 1,398 400

430 0,678 0.790 1,239 1,054 0757 1392 | 14,501 | 10,377 1,398 450
500 1,013 0,825 1,229 1,083 0,767 1,387 | 14513 | 10,389 1,397 500
550 1,046 0.857 1,220 1,075 0,778 1,382 | 14,530 | 10,405 1,396 550
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2.2. Tinh nhiét lwgng theo sw thay doi nhiét do
Nhiét dung rieng

* Co thé xem nhiét dung rleng va k cua khi ly twéng la
hang sd, néu yéu cau mic dd chinh xac khéng cao

Bang nhiét dung riéng cua chat khi:

keal/kmolK |  kJ/kmolK .
Khi ly twong k=2
CFW Cup CHV CMp CV
Khilnguyéntd | 3 | 5 | 12,6 | 209 | 1,667
Khi 2 nguyén tu 5 7 20,9 29,3 1,4
Khi 3 nguyentr | 9o | 203 | 377 | 1,286
tré 1én

17
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2.2. Tinh nhiét lwgng theo sw thay doi nhiét do
Nhiét dung rieng

Nhiét dung riéng cta hon hop khi 1y tudng

Cy, =8iCy +8,C, +..+8,C, =)D g€, |, kikeK
1=1

n
Cpw = B1%p; +g2CP2 +'"+gncpn B legicpi , klikgK

18
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~2.3.Vidu

Mot binh kin co thé tich V = 300 it chtra khong khi
& ap suat 3 at va nhiét dot 20°C. Hoi can cung cap
maot nhiét lwgng la bao nhiéu dé nhiét do khong Khi
trong binh dat dén gia tri 120°C. Co the coi nhiét
dung riéng cua khdng khi 1a hang sé

Két qua: Q = 18,123 kcal
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2. BDINH LUAT NHIET DONG THU |

Pay la dinh luat bao toan va chuyén héa nang lvong
trong pham vi nhiét dong.

3.1. Hé kin

¢

A: Doan nhiét
B: Khéng doan nhiét

20
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3.1. HEé kin

A: Doan nhiét e

B: Khong doan nhiét iﬁ
— Q=E-E,+W

Hé kin: W = W,

21
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3.1. HEé kin

Viét dwéi dang vo cung bé
o0g = du + ow
og = du + pdv

Tai mot thoi diém nao dé

= +\W
< dt

22
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3.1. HEé kin

o0g = du + pdv

Jiogq=1ow

J: duvong lwvong céng cua nhiét

23
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~ 3.1. Hé Kin — Vi du 1

M6t binh cé thé tich 1m3 cha
day nwoc. Sau maot thoi gian
dung may khuay nwéc, nhiét do
cua nwdc tang tw 40°C dén
80°C. Xac dinh cong cung cap
bdi may khuay Bo qua nhiét
lvgng trao doi v&i moi trwo’ng
Cho biét noi nang cua nwoc o
40°C va 80°C lan Iwot 1a 167,4
kJ/kg va 251 kJ/kg
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3.1. Hé kin = Vi du 2

— D& mit ranh gigi
| Mt hé th6ng xylanh-piston c¢d so dé md ta
¢ hinh 2.13. Cho biét bén trong xylanh cé chuia
5 kg hoi nudc va dang thuc hién gud trinh gian
nd tit trang thdi 1 d&n trang thdi 2. Trong qua

trinh d6 ngudi ta cdp thém vio hé thong mét
nhi¢t lugng 1a 80 kJ, dong thoi - thong qua may
khudy - ngu@i ta cip cho hé mot cong la 18,5 kJ.
X4c dinh cong tao ra béi he théng qua sy chuyén
dong cua piston. Cho biét ndi néng cla nudc tai
« <185 kJ trang thai 1 va 2 14 2709,9 kJ/kg va 2659,6 kJ/kg.

uy = 2709.9 ximkg
uz = 26%59.6 wixg

Wow
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—3.2. HE ho

Hé hé: co sy trao ddi mdi chat véi mdi tredng
9

Nguyén tac:

- Béo toan khoi lwong

- Bao toan nang lvong

26
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- 3.2. Hé h&

3.2.1. Nguyén tac bdo toan khoi lvong

Nguyen tac: tong khoi lvong chat moi gioi di
vao hé thong bang Iwo’ng bién ddi khoi lvong
cla hé thong cong Vo tdng khoi lwong chat moi

gi¢i di ra hé thong

| | -
Tai t: Tal t + At
G = Gy t) + Gy G = Gt + Af) + G
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- 3.2. Hé ho

3.2.1. Nguyén tac bdo toan khoi lvong
Bao toan khoi lwong:
Gis(t) + G = Gyt + At) + ;.

» Gres(t + AL) — Gye(t) — _G;l _ E'fb_
At At At

4G : -
» "Et""=GiﬁGE

28
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3.2. HE ho
3.2.1. Nguyén tac bdo toan khoi lvong
dlies =G — G, Gy va Gy luu lvong khéi luong chét
dt méi gi¢i & dau vao va dau ra
' d Gy

— ! lvong bién d’0| khoi lwong
dt  chat moi gi&i ¢ trong hé thong

n dinh: Gi = G,

(D>
O

H

Nhiéu dau vao/ra: E_Gi = > Gy
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- 3.2.Hé ho
3.2.2. Can bang nang lwong

Nang lwong tong (&ng vai khoi
lwong G):

W

won
on

2
Ekﬁ(t‘) 1 G u; + -'-2— + 82

Nang lwong tdng clia méi chat
trong kKhong gian dang khao sat

\ 2
£

Mitne  E(t + At) = Epg(t + Aty + Gg Jue + ..23 + gz

Uy, Ug, @, We, Zj VA Z,- JAn higt la ndi néing, tée dd va khoang cach cia dong chat méi gidi
sc vdi mat phing chudn tai déu vao va dau ra cia hé.
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T 3.2.H é ho
3.2.2. Can bang nang lwong

Ta cO: E(t+At) ~E(t)=Q - W
¥
2
Eui m&

E . (t + At) ~ E(t) = Q - W + ui+_2_+gzi — G, ue+?+gze
dE we : w2
_.Ei.i.=Q"W+Gilli+——l—+gzi _Gg ue+—e+gze
dt 2 | .2

dEkB- lugng bign d&i ning lugng tdhg cua chit mdi gidi trnné khong gian dang khao sat
dt

tinh theo thdi gian.
Q va W- lugng nhidt va cdng trao ddi gida chit mbi gidi va mdi trudng theo thoi gian,
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- 3.2. Hé h&
3.2.2. Can bang nang lwong

Ta Cé: W= cht + Wld = Wkt. + Gegpeve) - Gi(PiVi)
. 4

A

. a . ﬂ'..li

=Q— Wy +tG {“1+Pi"i+?+gzi

2
£

AFks U, + peve t — + £,
2

dt

- G,

I thay Q bai ka:
dF - wi . wh |

kS e Que — Wi + Gy |+ — +ER ~ Gy ig + — + g2
dt 2 )

Nhiéu dau vao/ra:

2 | 2
] . (1 .
BBrs _ &y - Wi+ G [+ o+ | — 2 G e+ 2+ g2
dt- l 2 £ 2

32
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T 3.2.H é ho
3.2.2. Can bang nang lwong

Hé 6n dinh:

2
- 4]
0= Que — Wi + Gy i + = + gz - G, e
2 2
\ 4
. o _ w2
Wit = Qus + Gy 11+—2i+gzI Ge |ie + — + gz,
§ ¢-¢-e
: . L , Phuwon
Wie  Que . t‘wf — w4 trinh na’?ng
—— = t—i) + " + g(z; ~ z;}| lwong cho
G G 2 ~ | dong on
dinh

33
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- 3.2.Hé ho

3.2.3. Ung dung

Binh nguwng tu:

UNIVERSITY b)

. l Ga nbug VA0 Tim phin phéi

. o~ ™

/ N£p binh
7 A

™~
X

Nwéec ra . f ’, !

I
]

lifr—

L

Nudc vao l —-:_"

-=— [=——==1| f

'C)ng dan tac
phan ngong o

Hinh 2.15. Binh ngung tu 6ng nude c6 thin nam ngang

G,

.im+Gh+ihi=Gu-ine+Ghn-ihn

J Gu=Gun Gi=Gova Gy= Gy = G

G L(ine

— lIpj) = Gz(ihi — ipp)




P
3.2.

Tua bin:

Hé ho
3.2.3. Ung dung

PHENIKAA u

UNIVERSITY

[y R e e 1
I o amp --J;”) I
—D * ;
i R
- i B 3—__
- By
_""D'j i
124 |
R R .j .
Cénh tinh Canh déng

Hinh 2.16. Turbine
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T 3.2.H é ho
3.2.3. Ung dung

Ong tang ap:

 or of
li = g = -
2 2

LO ho:

Qys = Glie — 1

g day:
Q.- ludng nhigt can phai cung cdp cho 19 hdi.
i; va ip- entanpi cia nudc cip va cia hdi ra khoi 10 hdi.

36
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3.3. Cac phwong trinh T.ds

T.dS = dU + p.dV

\ 4
TdS =dl -V . dp
G =1 Kkg: $
T.ds = du + pdv
T.ds = di- vdp

¥ Khi ly twdng
T.ds = ¢, . dT #+ pdv

T.ds =c,.dT — vdp

37
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3.4. Vidu

Mot turbine hoi nudc lam viec & cac ditu kign sau: hoi vao cé ap sudt 80 bar vA entanpi
3640 kJ/kg, hoi ra cé Ap sudt 0,045 bar va entanpi 2250 kJ/kg. Cho biét hua lugng hoi qua

turbine la 0732 kg!s Xac dinh cong suit 1y thuyét phdt o dau truc turbine khi bo qua lugng

bi¢n 461 dong nang, thé nang va tdn thdt nhist,

Wi = 444 8 kW
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4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:
4.1. Khai niém
4.2. Phwong trinh biéu dién

4.3. quet lap moi quan hé glwa cac trang thai co
ban & diém dau va diém cuOi

4.4. Xac dinh lvgng bién ddi u, i, s
4.5. Cdng va nhiét lwong trao dbi véi mdi trwdng
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UNIVERSITY

4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:
4.1. Khai niém
4.2. Phwong trinh biéu dién

40
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UNIVERSITY

4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:
4.1. Khai niém
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oé 4. Mot s6 qua trinh nhiét déng co ban cia khi ly twéng UNIVERSITY

4.1, Khai niém

Cac qua trinh nhiét dong co ban:

- Qua trin
- Qua trin
- Qua trin
- Qua trin
- Qua trin

h dang tich:
h dang ap:

h dang nhiét:
N doan nhiét:

h da bién:

vV = const
D = const
T = const
Q=0

pv" = const

42
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UNIVERSITY

4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:

4.2. Phwong trinh biéu dién

43



.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

Ta co 59 =c.dT

.
oq=c.dT =du+ pdv

oq=cdT =di—vdp

l (u, i chi phu thudc vao nhiét do)

Qua trinh
da bién

cal =c.adT +pav

cal =c,dT —vdp

44



.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

Ta co 59 =c.dT

.
oq=c.dT =du+ pdv

oq=cdT =di—vdp

l (u, i chi phu thudc vao nhiét do)

Qua trinh
da bién

cal =c.adT +pav

cal =c,dT —vdp

45



.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién
cdl =c.dTl +pdv

Qua trinh
da bién

cdl=c dl —vdp

46



.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

Qua trinh
da bién

pat n = P

n: s6 mi da bién

"4

h—_Vvdp

POV [ov" = const

(Phwong trinh biéu dién cla qua trinh da
bién)

a7
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.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

Ta co 59 =c.dT

.
O0=cdT =du+pdv

O=cdT =di—vdp

l (u, i chi phu thudc vao nhiét do)

Qua trinh
doan nhiét

O=c,dT +pdv

0=c,dT —vdp

48
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.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

Qua trinh
doan nhiét

Pat k=-L

k: s6 mii doan nhiét

"4

2
PV mmh [pv* =const

(Phwong trinh biéu dién cla qua trinh doan
nhiét)

49



.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

WWWWWWWWWWWWWWWW

_CV

c
%
c

Pang ap
(n =0)

Poan nhiét
(n =K)

pv* = const

p = const}

\

Pa bién

|

Pang nhiét
(n=1)

UNIVERSITY

Pang tich
(N = o)

pv" =const—__

V = const

pV = const

50
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.oé 4. Mét sO qua trinh nhiét ddng co ban cua khi ly twong

4.2. Phwong trinh biéu dién

T n=k
= -0
\ ‘ i n=0
i
n<l
/ Au >0
n n=1
- — —
n Au<(
—
l<n<k '
n=+400 7/ Y
n>k n=Kk

52
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. é 4. Mot s6 qua trinh nhiét déng co ban cua khi ly twong UNIVERSITY

4.2. Phwong trinh biéu dién
Vidu 1

Vao mua déng, 10p 6 td c6 ap suat 1a 2 bar
va nhiét do 1a 0°C. Vao mua he, nhiét do 13
50°C, thi ap suat 16p la bao nhiéu? Gia s
van Kin.
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. é 4. Mot s6 qua trinh nhiét déng co ban cua khi ly twong UNIVERSITY

4.2. Phwong trinh biéu dién
Vidu 2

Khong khi dwgc nen doan nhiet trong may
nen tw ap suat p,= 1 at dén ap suat p, = 8
at. Cho biét nhiét do khong khi trwdre khi
nén la 20°C. Xac dinh cac théng s6 co ban
cua khéng khi sau khi nén. Cho k =1 4.
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. é 4. Mot s6 qua trinh nhiét déng co ban cua khi ly twong UNIVERSITY

4.2. Phwong trinh biéu dién
Vidu 2

Vao mua déng, 10p 6 td c6 ap suat 1a 2 bar
va nhiét do 1a 0°C. Vao mua he, nhiét do 13
50°C, thi ap suat 16p la bao nhiéu? Gia s
van Kin.
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4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:

4.3. Thiet lap moi quan hé glwa cac thong sO
trang thai co’ ban & diém dau va diém cuoi

4.4. Xac dinh lwong bién déi u, i, s

4.5. Céng va nhiét lwong trao doi véi moi
trwong
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UNIVERSITY

4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

IIIIIIIIIIIII

NOI dung:

4.3. Moi quan hé glwa cac trang thai co ban &
diém dau va diém cubi
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PHENIKAA (
.oe 4. Mot s6 qua trinh nhiét dong co ban cta khi Iy twéng sy A2

4.3. MGi quan hé gitra cac thdng so trang
thai co ban

Ta c6: 1- trang thai dau
2- trang thai cudi

5
=
il
H

QTdabién  |pv" = const
‘|,I Il

P21

> P1 {Ve
e

JI|I 58



Oe 4. Mot s6 qua trinh nhiét dong co ban cta khi Iy twéng j
4.3. MOi quan hé gilra cac thong so trang

thai co ban

| —

o

pv = RT

—)

pv = RT

—)

4

UNIVERSITY

r’ n— 1
P2 n

'\pl

/ n-—1
LV

5

g*"'
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4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:

4.4. Xac dinh lwong bién déi u, i, s

60



% PHENIKAR

.2 4. Mot s6 qua trinh nhiét dong co ban cia khi Iy tudng,

4.4. Xac dinh lwgng bién doi u, I, S

(a). Lwong bién dbi ndi nang Au

1311=l.12"'111

Né&u qua trinh la déing nhidt thi Au = 0
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4. Mot s6 qua trinh nhiét dong co ban cla khi ly two’n

4.4. Xac dinh lwong bién dm u,

(b). Lwong bién ddi entanpi Ai

Al = 1p = 1y
lKhl’ ly twdng
Ty
Al = f ¢, . dT
T,

qud trinh d3ng nhiét thi Ai = 0



PHENIKAA Q

oe UNIVERSITY

.2 4. Mot s6 qua trinh nhiét dong co ban cia khi Iy tudng,

4.4. Xac dinh lwgng bién doi u, I, S
(c). Lwong bién dbi entropi As

i:ls=""';’_cl
| S
l Khi ly
twong
ds_c,;.dT+*pdv=cp_.dT—vdp
T T

— ds=cp,f1‘_'+cv_ﬂ.ﬂ
v p

63
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4. Mot s6 qua trinh nhiét dong co ban cla khi ly tuo’n

4.4. Xac dinh lwong bién dm u,

(c). Lwong bién dbi entropi As

ds-cp .{!I+ dp ‘ﬂs fdﬂ Sg — 8]

b4

- T
As=c,.In2+R.In-2
- T v}

. T
‘ ﬁ5=cp+lﬂ-—2“R.InE
- T P1
Ag — Vg | L)
s=¢p.Ilm-Z+c, . In=

\3) P1 ”
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UNIVERSITY

4 Mét s6 qua trinh nhiét déng
co ban cua khi ly twong

NOI dung:

4.5. Céng va nhiét lwong trao doi véi moi
trwong
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== 4. M&t s6 qua trinh nhiét ddng co ban cta khi ly twéng

4.5. Cong va nhiét lwgng trao dbi véi méi trwdrng

(&). Cong v, QT da bién
Cong thay doi thé tich: w,, = f pdv [J/kg] :
- p — N/m’
w,=——(T,-T) [J/kg] v — m’/kg
l—n T_K
e
G- kg
W, = PV, (Vl ] ]l [J/kg]
l-n(\v,
_ i
PiVi|| P2 | "
W = 2| =1
tt l—n (pl J [J/kg]
W, =G.w, [J]
66




o PHENIKAR

memeie 4 MOt 8O qua trinh nhiét dong co ban cua khi ly twéng

4.5. Cong va nhiét lwgng trao dbi véi méi trwdrng
(a). Cong QT da bién

— Cong ky thuat:

Wi = DLW [J/kg]

Wi =Gwy, [J]
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e 4. MOt s6 qua trinh nhiét dong co' ban cdia khi Iy tuéng

4.5. Cong va nhiét lwgng trao dbi véi méi trwdrng

(a)- Nhiét lwong QT da bién
q=c,(T, -T)) [kJ/kg]
Véi c_ =c, i = nhiét dung riéng cla qt da bién
‘[‘1_
n—k
Q=Gq=0Gc, - (T,-T)) [
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UNIVERSITY

s QUA TRINH PANG AP
— Cong thay doi thé tich:

Wi = IpdV :pIdV Zp(V2 _vl) :R(TZ _Tl)

Vi Vi

- CoOng Ky thuat:

P>
Wi, =—|vdp=0
P1
Do bién thién ndi nang: Au = C, (T2 — Tl)

Do bién thién entanpy: . _
0 2y: Ai=c (T, -T))

D§ bién thién entropy: As—c In—-2 =c In L
p p°

Vv, T,
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QUA TRINH PANG TiCH
— Cong thay doi thé tich:

V2
W, = j pdv =0
— CoOng Ky thuat:

P2 P2
Wy =—|vdp=—v[dp=—-v(p, —p,)=v(p, —p,)
P P1

Do bién thién noi nang: Au= C, (T2 _Tl)

Dj bién thién entanpy: Ai=c (T, -T))

Do bién thién entropy: AS = c, Ints P2 =c, 1n-2 T2
P1 T,
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QUA TRINH PANG NHIET
— Cong thay doi thé tich:

th:P1V1]nﬁ=plvlhl&=RT]nV—2:RT]n&

Vi
— CoOng Ky thuat:

w,, =nw, man=1

UNIVERSITY

P, Vi P-

Di bién thién néi nang: Au=c (T,—T,)=0

Do bién thién entanpy: Al = c, (T,-T,)=0

Poé bién thién entropy:

]

As:g
t

q=W, =W Vi
k tt kt

— Wkt — th

— As=R.In 2

—R.InPL

P>

71
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PN PHENIKAALU
QUA TRINH POAN NHIET
— Cong thay ddi thé tich: k-1
W, = PiVil| Py _1
1-k{\ p,
— CoOng Ky thuat: i i
W, =kw,
Wi, = G'Wkt
Do bién thién ndi nang: Au =-w,
Do bién thién entanpy: Al=—-w,,
Do bién thién entropy: s = const
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APPLIED FLUID MECHANICS
V 1 d 1
|

Nguti ta nung 1 kg khong khi trong digu kign 4p sué't khong d46i tk nhiét 4o
t) = 20°C dén ty = 110°C. Tinh nhiét lugng cin cung cdp, cdng sinh ra, lugng thay déi noi
ning va lugng bién thién entrdpi.
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Vidu 2

‘Mot khéi khong khi cé6 khdi lugng 3 kg 6 4p suat ban dau p
duge nén dén Ap sudt p, =

APPLIED FLUID MECHANICS

= 1 bar va tl—‘)TC
15 bar va ty = 227°C theo qud trinh da blén Xde dinh ¢6 ma da

bign clia qua trinh, thé tich cia khong khi 6 cui qua trinh, cong nén va lugng nhlét nha
ra mol truting ti lchéng khi. | |
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Vidu 3

Khong khi.¢ trang thai ban dhu P = 5 bar va t; = 120°C bién doi trang thai theo qua
trinh da bién dén nhi¢t dd ty = 50°C, trong qué trinh d6 méi trudng clp cho khong khi mot
nhiét luong 12 60 kd/kg. Xdc d}nh.lm,mg,blén d6i entropi cia khong khi.

75



o \/j du 4 PHENIKAR

Cho mot chat khi ly tu.’ong c6 hang s6 R=200 J/kg.K va sé6 mu doan nhi¢t k = 1,4 , dung
trong mot binh Kin véi the tich 0,3m3 . O nhiét do t, = 27°C, ap suat khoi khi p,=3 bar Dot
nong khoi khi dén ap suat p,=6 bar.

a. Biéu thi qua trinh thay d6i trang thai trén d6 thi p-v va T-S;
b. X&c dinh khéi luong mdi chat trong binh, G (kg);

c. Nhiét d6 cudi qué trinh t, (°C);

d. Nhiét luong cung cap cho khoi khi Q ;

e. Xac dinh d¢ bién thién AU, Al, W,,
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BAI TAP
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o \/j du 1 PHENIKAR

Mot binh cé thé tich 0,625m3 chira 6xi v&i 23 bar, nhiét do6 280°C.
Hay xac dinh:

- Khoi luong 6xi trong binh, kg ;

- Thé tich riéng va khoi lugng riéng cua 6xi trong binh &
trang thai do va trang thai tiéu chuan (p=760mmHg, t = 0°C).

- Thé tich 6xi chtra trong binh qui ra diéu kién tiéu chuan.



¢ \/i du 2 PREAA O
Mot binh kin chira 0,5m3 khong khi ¢ p, = 2 bar, t;, =
20°C. Sau khi lay mdt It, trong binh co d6 chan khong p,
= 420mmHg ma nhiét do khong doi, biét ap suat khi

quyén 768mmHg Xac dinh luong khong khi trong binh
trude va sau khi lay ra, lugng khi di lay
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P“ENIKHA‘ )
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Mot xy lanh chtra khong khi c6 thé tich ban dau V,=3m3, nhiét do
t,=27°C, dién tich bé mat tlet dién ngang xy lanh S=0,5m?. Luc tac
dong I1én pittdng khong do6i F= 75000N. Cung cap cho khéng khi

0,5m2

nhiét lvong Q = 525 kJ. Hé:

- Ap suat va khdi lugng khong khi trong binh.

- Nhiét do khoéng khi sau khi cap nhiét .

V=3m3
t1=270C

X
M
F=75000N
|
L

- Quang duong ma pittdng dich chuyén sau khi cap nhiét. = *



& \/i du 4 PRE—_L O
Mot bong dén dién chira N, khi chua sang nhiét do bén trong dong
déu va bang 25°C, do chan khong 200 mmHg. Khi sang 6n dinh
nhiét do phan cau 1600C, phan tru 700C. Biét thé tich phan cau

90cm3 va phan tru 15cm3. Xac dinh ap suat l0c sang, biét ap suat
khi quyén 760mmHg.
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- Luc chua sang :

- Luc dot sang :

+ Phan cau

+ Phan tru
Ta co:
Suy ra P=P

v
p.V=GRT hay G= I}’;

"To

p.V,
p.V,=G,RT hay G, = Ri
p.V,
V.=G,RT hay G, =——=
PREEL TR T
G=G;+t(&
N 105
TO

70 298
v =(760~200).—-="

0" Vl
— -
I, 1, 433 333

UNIVERSITY

=780mmHg

83

O



[4) /4 PHENIKAA (|
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Dot nong 02 kg khi O, (u =32 kg/kmol , k=1,4) trong diéu kién ap

suat khong doi p=5 bar tir nhiét do t,=27°C dén t,=127°C.

a. Biéu thi qua trinh trén d6 thi p-v va T-S
b. XA&c dinh thé tich cua O, ¢ trang thai dau va cudi
c. Xacdinh Q, Al , AU, W,,, W
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PHENIKAA ("
oé umveresnvu
[¢) PHENIKAA (~
96 , . 2 ’ UNIVERSITY
"""’"‘“" QUA TRINH DANG AP
~ Cong thay doi thé tich:
Wy = jpdV :p_[dv =p(V2 _Vl) = R(TZ _Tl)
- Cong ky thuat:
P2
Wy, =—[vdp=0
P
D bién thién ndi nang: Ay =c_ (T2 -~ Tl)
Dé bién thién entanpy: A; — _
0 bien thien entanpy: A1 = Cp (T2 Tl)
. pas aia _ V T
Di bién thién entropy: Ag=c In—-2 =c |n—2%
p p’
v, T,
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OQVII du 6 UNIVERSITY
C6 12 kg khong khi & nhiét d6 27°C, 4p suét tuyét dbi p = 6bar, gin
nd dang nhiét dé thé tich tang 4 lan.

a. Biéu thi qué trinh trén d6 thi p-v va T-S
b. X4&c dinh céc thong so6 trang thai cudi
c. Xac dinh Q, Al , AU, W, W, AS

%

PHENIKAA Q

UNIVERSITY

QUA TRINH PANG NHIET

— Coéng thay ddi thé tich:

w,.=p,viin 2 —pv,InPL—RTI Y2 =RTW 2L [J/kg]
Vi P> Vi P>
— Cong ky thuat:
w,, =nw, man=1 = W, =W,

Do bién thién noi nang: Au =c (T, —T,)=0

DS bién thién entanpy: Ai=c_ (T, —T,)=0

A gosa” 2 q
- |Jas=%
Do bién thién entropy c As —R.InY2 _R.In P
— W — W Vi P>
q= (S k
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o \/j du 7 PHENIKAR

Gian nd doan nhiét 2kg khéng khi tir t, = 327°C , p, = 10 bar dén p,
=1 bar.

a. Biéu dién qua trinh trén do thi p-v va T-S
b. X4&c dinh céc thdng so trang thai co ban trang thai cudi
c. Xac dinh Q, Al , AU, W, W, AS
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Nén da bién 01 kg khong khi n=1,2 tir t,=20°C , p, = 0,981 bar dén
p,= 7,845 bar

a. Biéu dién qua trinh trén d6 thi p-v va T-S
b. X4&c dinh céc thdng so trang thai co ban trang thai cudi
c. Xac dinh Q, Al , AU, W, W

88



[+ ’ PHENIKAA (
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Cho 1,0 kg khong khi (R=287 J/kg K va k=1 4) thuc hién qua trinh

da bién tur trang thai ban dau voi p,=10 bar va t, = 307°C. Sau qua

trinh khong khi nhan nhiét lwong q=200 kJ/kg va sinh cong w = 400
kJ/Kkg.

- Xac dinh chi so da bién n va c4c thdng sb trang thai co ban (p, v va
T) trang thai cudi.

- X&c dinh bién thién entropi As.
- Biéu dién qua trinh trén d6 thi p-v va T-s.
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09 Vi du 10 PHENIKAA

Mét binh kin cé thé€ tich 790 lit bén trong chia hén hgp khi 1y tuéng cé thanh
phan khdi lugng nhu sau: gco, =05, go, =0.2, gy, =03. Cho bi€t ban dau ap k&
trén binh chi 2,9 bar; nhiét do t, =47°C. X4c dinh:
1. Khdi lugng cac khi trong hén hgp
2. S0 chi cia 4p k€& sau khi lam lanh binh dé€n nhiét do t, = 7°C
3. Nhiét lugng trao ddi cia qua trinh.

Cho ap sudt khi quyén p,, =100 kPa
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09 Vi du 11 PHENIKAA

Khao siat 0,6 kg hdon hgp 2 khi 1y tuéng N, va CO, chita trong mot hé thong
pittong xylanh. O trang thai ban didu hén hgp ¢6 p; = 2 bar; V; = 0,3 m>. Sau dé nguvi
ta nén doan nhiét hdn hgp nay d&€n trang thai 2 ¢é p, = 5 bar; V, = 0,15364 m”.

Hay xac dinh:
a. SO mii doan nhiét cia qu4 trinh
b. Céng trao ddi ctia qua trinh. Nhian xét
c. Khoi lugng cia tirng khi chita trong hon hgp
d. Nhiét do ciia hon hgp & trang thai 1 va 2

93



