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Wit Trong Stra bai tap vé& nha
Bai tap vé nha:

Khoi 16 trwde khi vao TBS c6 nhiét dd t, = 90°C, biét nhién liéu
than c6 cac thanh phan C = 0.33; H = 0.035; S = 0.0365; N =
0.0085; O =0.14; Tr=0.2; A=0.25 v0i C,, = 0.13 kd/kg, t, = 28°C;
hiéu suat buéng dot 75%, hé sb khéng khi thtra budng d6t 1,25,
khédng khi ngoai troi voi ap suat 1 at c6 cac thdng so (t,, ¢,) =
(28°C 82%). Hay xac dinh:

Nhiét tri cao
- Nhiét tri thap
- Lwong KKK thwce té can thiét khi chay 1 kg nhién liéu
- Khbi lwong hoi nwée chiva trong khoi 10
- Khbi lwong khéi khd
- BO chra hoi
- Entanpi
- P dm twong doi



ffivryTrong 1.2.2 Tac nhan say

P, = eXp{IZ— 4026,42 }: exp {12— 4026,42 }: 0,0558 (bar)
235,5+1, 235,5+35
d,=0,621-200_ _ g 6o 080098 5507 (ot kekkk)
P—g.P, 0,981—0,8.0,0558

iyo =7 +C, 4, =2500+1,842.35 =2564,47 (kJ / kglk)

iy =r+C 1, =2500+1,842.90 = 2665,78 (kJ / kghk)

O =14850 (kJ / kg)

O, = 0. —2500(9H+ A) =13024,8 (kJ / kg)



ffivryTrong 1.2.2 Tac nhan say

O, +C,1, —(OH+A)1,—(1-OH+A4+1r)).C 1

a . .
L, |:d0'(1h1_ 1,0) +C . .(t,— to)]
=31,38
kg
L=a,, L, =5, 74(kgkkk j
kg

G,=(9H +A4)+a,,.L,d, (kgh/kgnl)

L, =(a.Ly+1)—|Tr+(9H + A) | =144,38 (kgkk / kgnl)
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ffivryTrong 1.2.2 Tac nhan say

g OH+A)+a.L,d, _0.0241 kgh
(a.L,+1)—(9H+ A+ Tr) kgkkk

Iy=C  ty+d (r+C,1)=79,59(kJ | kgkk)

I on,6 +C t +al,l, 154,49 ( ngj

B (a.LO + 1) —(9H+ A+ 17) kgkk
P, =exp| 12— 4026,42 1_ 0,6908 (bar)
i 235,5+1,
P.d
@ ~5,29 (%)

" P,.(0,621+d)



CHUONG II: QUA TRINH SAY LY
THUYET VA CHE PO SAY

2.1 QUA TRINH SAY LY THUYET




fivrurrone | 2.1.1 Qua trinh sy ly thuyét ctia hé thdng say dbi lwvu

Trong hé thdng say bao gi® ciing c6 ba ton that sau:

Tén thdt do VLS mang di O, =G,C, (¢, —1,)
Tén thAt do TBTTmang di O, =G.C.,(t., —t.,)

TOn that ra moi truong Q. = ZkiEAti
i=1

Qua trinh say ly thuyét dwoc hiéu 1a qué trinh sy ma Q, =
Q. = Qe = 0. Khi d6, toan bd nhiét lwong cua TNS trwdc TBS
chi dé& lam nhiém vu bay hoi &m trong VLS. Am dwéi dang hoi
mang theo dung nhiét lwong ma TNS da mat dé quay tré lai
TNS nén nhiét lwvong ma TNS mang vao TBS |, va ra khoi TBS
l20 1& khong doi. Do d6 |4 = I, = const
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fivrurrone | 2.1.1 Qua trinh say ly thuyét ctia hé thdng say dbi lwu

A
(kJ/kg)
B I
t1
A
/>co <>> N
t //,7A‘/” A (to,@o) B Co
¢
b | p=100% ,
/ II: calorife (thiét bi gia nhiét TNS)
e d d> |: Thiét bi say (Bubng say)

(kgh/kgkkk)

Qua trinh gia nhiét: d, = dg hay d, = d,
Qua trinh say ly thuyét: Ig = I, hay I, = Iy,



fivutrong 2.1.2 Qua trinh say ly thuyét cia hé thdng say lanh

i A
1 B Co A
A i I |
5 ®=100% @ IV
to —
Z Qua trinh say m
d S
I thiet bisay
Qué trinh sdy la dang nhiét t, Il may khtr am hap thy
[ll: dan lanh
IV: quat



fivutrong 2.1.2 Qua trinh say ly thuyét cia hé thdng say lanh

i A

Co A

|: thiét bi sy

lI: dan lanh

Ill: dan ndng

V. quat

. * 10

dco = daz Va dg = day

Qua trinh say la dang nhiét t,



CHUONG II: QUA TRINH SAY LY
THUYET VA CHE PO SAY

2.2 CHE BbO SAY

° 11



! LY TU TRONG

Ché d6 say la quy trinh t& chirc qua trinh trao déi nhiét - &m gitra

tac nhan say (TNS) va vat liéu say (VLS).

Xét 3 ché do say:
- Ché d6 say co dot nong trung gian
- Ché do say hoi lwu mét phan TNS
- Ché dd say hoi lwu toan phan TNS
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Vr LYTU TRONG
Trwde khi xét 3 ché dd say & trén ta di tim hiéu ché dd say truyén

thdng (c6 thé goi 1a hé thdng say khéng hdi luu hodc hé thdng say
khéng dot ndng trung gian)

1A
(kJ/kg)
B
VLS Khi thoat Lo t1
Quat Calorifer T 1 Co
' | oAl
T o —
Alt. ) /O Y2 _& to | 9=100%

Khi t Lo
i twoi v oo -
da=ds dco

So db nquyén ly HTS khéng héi lvuTNS (kgh/kgkkk)
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A
o (kJ/kg)
VLS Khi thoat Lo B
Quat Calorifer T t1
| ‘ A Co
NAE SN E bl Al
= / (po .
Khi tuoi Lo @/ oo o // ¢®=100%
A P R 2. =
So dbé nguyén ly HTS khéng héi lwuTNS da=ds  dco d
(kgh/kgkkk)

Qua trinh gia nhiét: d, = dg hay d, = d,
Qua trinh say ly thuyét: I, = 1., hay I, = I,
Nhiét lvong dé bay hoi 1kg am trong quéa trinh séy ly thuyét

L—1, L=1, _L,-I, (&7 | keh)
i%_d dm_do dm_dl 14

o =



| r LY TU TRONG

VD: khéng khi ngoai trdi véi ap suat 1 atm cd cac thdng sé
(to, ©,) = (30°C, 85%) dwoc gia nhiét Ién nhiét do t, = 85°C sau
dé TNS dwoc dwa vao budng say dé thwe hién qua trinh say ly
thuyét dén nhiét do t, = 40°C, xac dinh:
a) Entanpi cua khéng khi ngoai troi
b) Entanpi cta TNS sau khi ra khdi budng say
c) D6 chra hoi ciia TNS sau khi ra khdi buéng say
)

d) Nhiét lwong dé bay hoi 1 kg am
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! LY TU TRONG

D6 chira hoi cua khéng khi ngoai troi:

P, =exp {12— 4026,42 }z exp {12— 4026,42 } =0,0422 (bar)
235,5+1, 235,5+30
P 0,85.0,0422
d =0,621—20"0  —( 2] ——° —0,0236 (kgh/ kgkkk)
P—g,.P, 0,981—0,85.0,0422

Entanpi cua khong khi ngoai trov:
[, =C L, +dy(r+C,.t,) =90,4(kJ / kgkk)
Entanpi cla TNS sau khi ra khdi budng say:

Ly=1=C, t,+d(r+C,.t,) =148,01(kJ / kgkk)
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yr" LY TU TRONG

Po chra hoi ctia TNS sau khi ra khéi budng say

Ly=C,t,+d,(r+C,1,)

L,y —C 1,
r+C 1,

:>dzo:

=0,04191 (kgh / ki)

Nhiét luong dé bay hoi 1kg &m

=1y =3145,6 (kJ / kgh)
dZO_dl

4y =
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| r LY TU TRONG

VD: khéng khi ngoai trdi véi ap suat 1 atm cd cac thdng sé
(to, ©,) = (27°C, 82%) dwoc gia nhiét [én nhiét do t, = 87°C sau
dé TNS dwoc dwa vao budng say dé thwe hién qua trinh say ly
thuyét dén nhiét dd t, = 39°C, xac dinh:
a) Entanpi cua khéng khi ngoai troi
b) Entanpi cta TNS sau khi ra khdi budng say
c) D6 chra hoi ciia TNS sau khi ra khdi buéng say
) D

d) D6 am cta TNS sau khi ra khdi budng say
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! LY TU TRONG

D6 chira hoi cua khéng khi ngoai troi:

P, = exp{12— 4026,42 }: exp[12— 4026,42 } =0,0355(bar)
235,5+1, 235,5+27
P 0,82.0,0355
d =0,621—20"0  —( 2] ——° - 0,019 (kgh/ kgkkk)
P—g,.P, 0,981—0,82.0,0355

Entanpi cua khong khi ngoai trov:
[, = Cpk.to +d,(r + Cph.to): 75,55(kJ / kgkk)
Entanpi cla TNS sau khi ra khdi budng say:

Ly=1,=C, .t +d(r+C,.t)=137,89 (kJ / kgkk)
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,[ LY TU TRONG |—‘

Po chra hoi ctia TNS sau khi ra khoi buéng say

Ly=C,t,+d,(r+C,1,)

I, —C ¢
=d, =——22-0,03839 (kgh/ kgkik)
r+C 1,

Pd am clia TNS sau khi ra khoi buéng say

P, =exp|12- 4026,42 | _ 0,06938 (bar)
i 235,5+1¢,
P.d
¢2o 2 ~ 82, 25 (%)

" P,(0,621+d,,)
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fivrutrone 2.2.1 Ché dd say co dot néng trung gian

2.2.1.1. So do va nguyén ly hoat déng

VLS Khi thoat Lo

Quat Calorifer

l
l

A(to.@o)

Khi twoi Lo @ OO

So dé nguyén ly HTS khéng hoi lbuTNS
B: c. B c
/[ /] ]

e /
( /Xé” /

TA(togo)

000
Q00

Tang gia Tang gia
nhiat 1 nhiét 2

o S0 db nguyén ly HTS c6 dét néng trung gian

i A

ts

fi=1s

t2

| A

do de: o d

Biéu d6 QTS cia ché dé
S4y khong ho: Iu va ché
do say c6 dét néng trung

gian . 21



iy TuTRONG 2.2.1 Ché dd say co dot néng trung gian

LLLLLLL

B: Ci B- !

/ /] //
X

Tang gia Tang gia
nhiét 1 nhiét 2
2.2.1.2. Tac dung
Giam nhiét do t, cua TNS -> qua

trinh bay hoi dién ra tl tr hon (ché dé say
diu hon), tranh cho VLS ko bi nirt né, cong
vénh.

Lwong am lay dwoc (ng voi 1 kg
khéng khi khd 1a khong dbi so véi ché do
say doi lwu khong héi lwu (d,, — d,)

00O
QOO

1 o C}\C}Q

O f

fA(topo)

fa

fa

=tB

=tB1

t2

do dci de-
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iy TuTRONG 2.2.1 Ché dd say co dot néng trung gian

COLLEGE

2.2.1.3. Nhiét lwgng can thiet dé bay i)
hoi 1 kg am trong HTS

Khéng dot nong trung gian:
9o = 5=
dcz - do

(kJ | keh)

Cé dot néng trung gian:

]BI_IA ]BZ_ICI 1
= + kJ | koh

—

do de: o d

Tathay i q = a1 Biéu db QTS clia ché d6
say c6 dot nong trung gian

o o 23



iy TuTRONG 2.2.1 Ché dd say co dot nong trung gian

VD: Hé thdng say thwc hién ché dé say co dot nodng trung gian
vé&i qua trinh say ly thuyét, biét:

- Khéng khi ngoai trei véi ap suat 1 atm co cac thdng sé
(to, @o) = (30°C, 80%)

- Nhiét dé TNS sau khi gia nhiét t, = 60°C

- Nhiét dd TNS sau khi ra khoi méi budng say t, = 40°C
Xac dinh:

- Entanpi cia TNS ra khdi budng say 1

- Do chira hoi ctia TNS ra khoi budng say 1

- Entanpi ctia TNS ra khoi budng say 2

- Do chira hoi cia TNS ra khoi budng say 2
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iy ru TRoNG 2.2.1 Ché dd say co dot nong trung gian

D6 chira hoi cua khéng khi ngoai troi:

4026, 42 4026,42
P, —exp| 12— 22052 | oyl 10 - 2220 .
ho eXp{ 235,5+t0} =P { 235,5+29} 0,038 (bar)
P 0,8.0,0398
d =0,621-20"0 0 2] ~0,0209 (kgh/ kekkk)
P—g, B, 0,981-0,8.0,0398

Entanpi cia TNS sau khi ra khéi budng say 1:
[y =15 =C t,+d)(r+C 1)) =114,74(kJ | kgkk)
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iy ru TRoNG 2.2.1 Ché dd say co dot nong trung gian

Po chira hoi ctia TNS sau khi ra khdi buéng say 1
[, =C t,+d (r+C,.1,)
1

cl Cpk 1,
=d,. = =0,02899 (kgh / kgkkk)
r+C 1

Entanpi ca TNS sau khi ra khoi budng say 2:
[o=1p=C, t,+d(r+C,, 1) =135_89(kJ / kgkk)
Po chira hoi ctia TNS sau khi ra khdi buéng say 1

I[.=C,tL+d.,(r+C,t)

[.—C ¢
=d., =—2 =0,0372 (kgh/ kgkkk)
r+C 1,
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V(LYTUTRQH& Bai tap va yéu cau vé nha

Bai tap vé nha:
Hé thdong say thwe hién ché dd say cd dot ndng trung gian voi
qua trinh say ly thuyét, biét:
- Khéng khi ngoai tréi véi ap suat 1 atm co cac thong so
(to, ®o) = (25°C, 87%)
- Nhiét d6 TNS sau khi gia nhiét t, = 62°C
- Nhiét 6 TNS sau khi ra khoi méi budng say t, = 41°C
Xac dinh:
- Entanpi cia TNS ra khdi budng say 1
Po chira hoi clia TNS ra khdi buéng say 1
Entanpi cla TNS ra khdi budng say 2
Po chira hoi ctia TNS ra khoi budng say 2
Nhiét lwong can thiét dé bay hoi 1 kg am

Yéu cau doc trwéc:
Boc trwdc muc Qua trinh say ly thuyét va ché do say [1] va [2] .



