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!LYTU TRONG Stra bai tap vé nha
Bai tap vé nha:

Cho mét HTS dung khéng khi nong lam TNS thwe hién ché do sy hoi
lwu MmOt phan voi n = 1,2. Cho biét théng s6 khéng khi ngoai trdi A(ty, @)
=A(30°C, 84%), nhiét dd TNS trwdc va sau QTS t, = 62°C, t, = 41°C, ton
that nhiét A = - 400kJ/kg am. Xac dinh:

a) Théng s6 TNS ra khoi TBS trong qua trinh say ly thuyét, thuc té.
b) Théng sb trang thai hdn hop va nhiét lwgng can thiét trong ly thuyét va
say thuc

c) Thé tich KKA trong QTS ly thuyét va QTS thwc



D6 chira hoi cia khéng khi ngoai troi:

P, =exp {12— 4026,42 }: exp[lZ— 4026,42 } =0,0422 (bar)
235,5+1, 235,5+30
P 0,84.0,0422
d,=0,621 P _ 0,621 ’ ’ =0,0233 (kgh/ kgkkk)
P—-¢,.b, 0,981-0,84.0,0422

Entanpi cua khong khi ngoai trov:
[, = Cpk.z‘o +d,(r+ Cph.to) =89,67 (kJ / kgkk)
Po6 chira hoi sau qua trinh say ly thuyét d,,

Cpk (tl _t2) n do 'il

L S G VT Ve S L U
n., kgkkk

- (1+n)i, 3




Po chra hoi sau qua trinh say thuce d,
Cpk (t1 _tz) n do (i1 _A)
g—_b=d  WnG=b) o oa0e ( kgh j

_ n(i —A) kgkkk
(1+n)(i, —A)

- Entanpi cia TNS sau QTS ly thuyét

Ly =C 1, +d)(r+C,.t,) =150,44 (kJ / kgkk)
- Entanpi cua TNS sau QTS thuwc
I,=C,t,+d,(r+C,.t,) =143,71(kJ / kgkk)



- Théng s6 TNS tai diém hén hop M,

g =%t _ 03373 K&h
Mo 1+ n ’ kgkkk

IR ST N U IO TS
dyy —d d,, —d, kgh

1+ n 1+ n kgkk
C +d.C . )t.+(C , +d,..C )\t
tMO:( pk 0 ph)O ( pk 20 ph)2:32,31(0C)

(1+n)(C, +d,,C,,)



- Théng s6 TNS tai diém hén hop M

J _d0+nd2_00323/ kgh
Y 14 ’  kgkkk
L =1—1 =| — 1 || L | _ 70, 67[ A8RK
d,—d, | |d,—d, kgh
1, =2t 449 15[ &
1+n kgkk
c . +d,C  )t,+\C +dC )t
tM:( Pk 0 ph)() ( Pk 2 ph)2:32,3(oc)

(1+n)(cpk +dMCph)



Lwu lwong TNS dich chuyén trong TBS & QTS ly thuyét

=L _ I _115,05| K8kk
W d,—d,. kah

Lwu lwong TNS dich chuyén trong TBS & QTS thuc

=L 1 43303 kgkk
kgh




- Nhiét lwgng tiéu hao dé boc hoi 1 kg am trong qua trinh say ly thuyét q,

g,=1.(1,—1,)= ]20:]M0 =3177,7 (kJ/ kgh)

20 dM 0

- - Entanpi cia TNS trwdc khi vao TBS trong QTS thuc

L=C, 4, +d,(r+C,1) =146,71(kJ | kgkk)

- Nhiét lwong tiéu hao dé bdc hoi 1 kg am trong qua trinh sy thwe g

Lot 3673 2
d,—d,, kgh

g=1.(1,—-1,)=



Pod dm twong doi ctia TNS trwéde khi vao bubng say:

B, =exp|12- 4026,42 =0,21563 (bar)
235,5+¢,
o, P.d, ~16,44 (%)

" P (0,621+d,)

Tra bang phu luc 5 v&i nhiét d6 t, = 62°C va dé am ¢, = 16,44%



Phu luc 5. Thé tich khong khi &m cia kg khong khi kho v (m/kgkk)

theo nhi¢t do va do 4m twong doi khi p = 745 mmHg

o 9 0%) -
100 90 70 50 30 10 0
~10 0762 | 0762 | 0762 | 0761 | 0761 | 0761 | 0760
0 | o7% | o794 | o073 | o792 | o9t | o7e0 | o7ee

5 0811 | 0810 | 088 | 0807 | 0806 | 0804 | 0804 |
10 0828 | 0827 | 0825 | 0823 | 0821 | 0819 | 0p8
2 0867 | 0865 | 0861 | 085 | 0853 | 08 | 0e47
30 0915 | 0941 | 0903 | 0895 | 0887 | 0880 | 0875
40 0977 | 0970 | 0954 | 0980 | 0925 | 0912 | 0905
50 1,07 1,05 1,02 0,996 0,970 0,945 0,934

60 1,44 117 112 1,07 1,02 0982 | 0963

70 120 | 138 127 117 1,09 102 | 0992 |
80 195 179 | 13 134 | 119 i 0,07 1,02
90 3,57 2,88 2,08 163 133 | 113 1,05
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0=30% o=10% ¢ (%) vo(m3/kg)

t (0C) Vo Vo 30 1,034
(m3/kg) (m3/kg) 16,44  1,0039
60 1,02 0,982 10 0,9896
62 A4 B
70 1,09 1,02
62 - 60 A, — 1,02
= =) A =1,034
70-60  1,09-1,02
62 - 60 B, — 0,982
= — mm) B =0,9896

70 - 60 1,02 — 0,982
Noi suy ta c6 v, = 1,0039 m3/kg
Lwu lwong thé tich KKA trong qué trinh say ly thuyét:

V, =1y, =115,48(m’ / kgh)



- Lwu lwong thé tich KKA trong qua trinh say thwec:
v =1v, =113,75(m’ / h)
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CHUONG liI: TINH TOAN NHIET
THIET Bl SAY

3.3 TINH TOAN NHIET THIET B
SAY BOI LUU CO BOT NONG
TRUNG GIAN

° 13



3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

Vr LYTUTRONG

3.3.1. Sor d6 va nguyén ly hoat déng
Khi thoat Lo

B- Cio Bz C2o T

Quat
[Bs1] JBs2/ T
L[]
o © /
O O
P A=
N _
X A(to o) Calorifer 1 Calorifer 2
Khi twoi Lo

So db nguyén ly TBS dbi luu ¢6 dét néng trung gian
Wu diém:
- Gidm nhiét dd6 TNS -> qua trinh bay hoi dién ra t tr hon (ché do say diu
hon), tranh cho VLS ko bi n&t né, cong vénh.
- Nhiét lwong tiéu hao dé bay hoi 1 kg @m bang v&i ché dd say ko c6 dét nong
trung gian (ché hod say khéng hoi lwu).
Nhwoc diém:

- Tang chi phi vat tw, van hanh, béo tri, stra chira do hé théng phtrc tap hon. .14



Vr LYTUTRONG

COLLEGE

3.3. Tinh toan nhiét thiét bi say doéi lwu

c6 dot nong trung gian

3.3.1. So’ do va nguyén ly hoat déng

te

tB‘1

| A

—

dO dC'10 dC20

Biéu do QTS ly thuyét cua
TBS khéng héi Ity TNS va
TBS c6 dot nong trung gian

d

VLS Khi thoat Lo

-

B Ca

Quat Calorifer

A(to®s)

AL

Khi twoi Lo @ 00

So dé nguyén ly TBS khéng hoi lvu TNS

Khi thoat Lo
B Cio Bz Cax
BS2
/ B/S1 / //
o O / /o/
o O O
O O O
A(to@o) Calorifer 1 Calorifer 2

Khi twoi Lo

So db nguyén ly TBS c6 dét ndng trung gian 15



3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

I, LYTUTRONG

3.3.2. Qua trinh say ly thuyeét

i A
3 Cau hoi: Nhirng diém nao
Bi trén biéu do co cung gia tri dd
t, Cu chtra hoi, nhirng diém nao co
G cung gia tri entanpi?
‘ = 10
T dy=dg;dc=dgy
t[,/z I, =1ciosdp0=1,,
o

do dcio dezo d

Biéu dé QTS ly thuyét cia TBS déi

Ity ¢6 dét néng trung gian
® e 16



3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

yr’ LYTUTRONG

3.3.2. Qua trinh say ly thuyeét

i A - Théng s TNS sau khi ra khoi bung say 1
(diém C,,)
B, 0¥ o (Cu+d G0 t) (kg
t1 an e r+C 1, kgkkh
kJ
‘. P Cio I = Cpktz +d g (r+ CphtZ) [—kgkkj
P - Thong s6 TNS sau khi ra khoéi budng say 2
- d. =d. + (Cp +deyyCo)(E 1) ( kgh ]
do dcio dczo d - o r+Cpht2 kgkkh
Bidu dé QTS ly thuyét cia _ kJ
TBS déi luu c6 dét néng fea =Cpuls +dea (4 Cpity) (kgkkj
trung gian

e 17



3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

rI.YTU TRONG

3.3.2. Qua trinh say ly thuyét

- Lwong khdng khi kho ly thuyét can thiét |,

;o 1 kgkk
: dczo_do kgh

- Nhiét lwong tiéu hao riéng dé boc hoi 1 kg am q,

_l ( BIO_I )"‘l ( B2O_IC10) l( B20 0)

Trong d6: lgye = 1,004.t, + deqo(r + 1,842.t,)  (kJ/kg &m)



yr’ LYTUTRONG

3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

3.3.3. Qua trinh say thuc

\

Calorifer 1

B Cs

Khi thoat Lo

T
\

OO Ol
00

|

/Bs1] [BS?
/

//

Y

X A(to @)

=

do de1 dez

Biéu dé QTS thuc cta TBS

c6 dot néng trung gian
o

/

N\

Ay

Khi twoi Lo Calorifer 1 Calorifer 2

d d, =dpg;dq =dg,

Iy > 1305, > 1o

A:

So db nguyén ly TBS cé dbt nong trung gian
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3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

yr’ LYTUTRONG

3.3.3. Qua trinh say thwc
Thong s& TNS sau khi ra khdi budng say 1 (diém C,)

n (Cpk + donh )(t1 _tz) ( kgh j

d. =d
r+Coty— A, kgkick

o

kJ
I, = Cpkt2 +d.,(r+ Cphtz) [@]

Thong s6 TNS sau khi ra khdi budng say 2 (diém C,)

d. =d. + (Cpk + dCICph )(t1 _tz) kgh
o r+C b —A, kgki

kJ
I.,= Cpkt2 +d.,(r+ Cphtz) (@)

20



3.3. Tinh todn nhiét thiét bi say doi luu
co dot nong trung gian

yry LYTUTRONG

3.3.3. Qua trinh say thwc

- Lwong khoéng khi khd thwe té can thiét |
1 (kgkkj

- Nhiét lwong tiéu hao riéng dé boc hoi 1 kg am q

q = Z(IBI _]0)+I(IB2 _]Cl)
Trong d6: lg: = |5 Va lgy = 1,004.t, + doy(r + 1,842.t,) (kd/kg Am)
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rLYTUTRONG 3.3. Tinh toan nhiet thiet bj say doi luu
co dot nong trung gian

3.3.4. Bai tap ap dung

Cho mét hé théng say (HTS) dung khdng khi ndng 1am tac nhan say
(TNS) Biét:

HTS thwc hién ché do say cé dot nong trung gian

Thoéng s6 khéng khi ngoai trdvi (p; to; @) = (1 at: 30°C: 84%)

Nhiét dd cla TNS trwdc va sau thiét bj say (TBS) la t, = 60°C, t, = 40°C
Tén that nhiét A, = -400 kJ/kg am, A, = -350 kJ/kg am

Anh (chi) hay:

a. Xac dinh thdng s6 trang thai ciia TNS & QTS ly thuyét dcqg, le1o, oo,
lcop Va & QTS thwe deoq, leq, deo, 1o

b. Xac dinh lwgng khéng khi khé ly thuyét |, va thue té can thiét |

e. Xac dinh nhiét lwgng tiéu hao riéng ly thuyét q, va thyc té q

Hwédng dan giai
T (P; to; ®6) => Ppo » dos lg => di10s lc10=> deas lcao => 1o Qo

Cody, A1, A2 =>dgy, g1 =>dey, I, => 1, @ 22



D6 chira hoi cia khéng khi ngoai troi:

P, =exp {12— 4026,42 }: exp[lZ— 4026,42 } =0,0422 (bar)
235,5+1, 235,5+30
P 0,84.0,0422
d,=0,621 P _ 0,621 ’ ’ =0,0233 (kgh/ kgkkk)
P—-¢,.b, 0,981-0,84.0,0422

Entanpi cua khong khi ngoai trov:
[, = Cpk.z‘o +d,(r+ Cph.l‘o) =89,67 (kJ / kgkk)
Théng s6 TNS sau khi ra khéi budng say 1 trong QTS ly thuyét:

C.+d_C )t —t
Ay =d, + ot T0) o3y [ KSR
r+C .t kgkkh

]Clo - Cpktz T dcm(” T CphtZ): 121,07 (ﬂj

kel

23



Théng s6 TNS sau khi ra khéi buéng say 2 trong QTS ly thuyét:

+ (Cpk T dClOCph )(t1 _tz) —0.03969 kgh
r+Cout, ’ kghich

dczo — %10

kJ
Loyy =C oty +d oy (r+C uty) =142,31 (@]

Lwong KKK ly thuyét can thiét trong QTS ly thuyét:
] kakk
| = = 61,02 (g—]
d ey —d kgh
Entanpi ciia TNS truwde khi vao budng say 2 trong QTS ly thuyét:
Lyny = Cty +deyy(r+Cp ) =142,31(kJ | kghk)

Nhiét lwong tiéu hao dé bbc hoi 1 kg &m trong QTS ly thuyét:
q, =1,(Ip,—1,)=3212,53(kJ / kgh)

24



Théng s6 TNS sau khi ra khéi buéng say 1 trong QTS thwec:

C +dC )t —t
dc1:d0-|—( pk 0 ph)(l 2):0,03034 ﬂ
r+C oty — A, kakick

kJ
[Cl :Cpktz-l_dCl(r_I—CphtZ) =118,257 [kg%j

Théng s6 TNS sau khi ra khdi buéng say 2 trong QTS thwec:

dcz — U

N (Cp +dc,Cp ) —1,) ~0.0376 ( kgh j
r+C .t — A, kgkkk

kJ
I, =Ct,+d,(r+Ct,) =136,92 (kgﬂ]

25



Lwong KKK ly thuyét can thiét trong QTS thuec:

=1 997 | &Mk
d. —d, kah

Entanpi TNS trwée khi vao budng say 1 trong QTS thwe:
= Cty+dy(r+C,ty)  =121,07(kJ / kgkk)

Entanpi ciia TNS trwde khi vao budng say 2 trong QTS thwec:
Iy, =C o ti+d (r+C, 1)) =139,45(kJ | kgkk)
Nhiét lwong tiéu hao dé boc hoi 1 kg &m trong QTS thwe:
qg=I(1, —1)+I(l,,—1.)=3680,85(k]/ kgh)
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v rutroNG Bai tap va yéu ciu vé nha
Bai tap vé nha:
Cho mot hé thong say (HTS) dung khong khi nong 1am tac nhan say
(TNS) Biét:

HTS thwc hién ché do say c6 dbt nong trung gian
Théng s6 khéng khi ngoai trdi (p; to; @) = (1 at: 27°C: 84%)

Nhiét do ciia TNS trwdc va sau thiét bi sy (TBS) la t,; = 61°C, t, = 38°C
Tén that nhiét A, = -500 kJ/kg am, A, = -300 kJ/kg am

Anh (chi) hay:

a. Xac dinh théng sb trang thai cia TNS & QTS ly thuyét de1o, lc1o, deoo,
lcoo VA & QTS thwe dgq, leq, Ao, 1o

b. Xac dinh lwgng khéng khi khé ly thuyét |, va thuc té can thiét |
c. Xac dinh nhiét lwgng tiéu hao riéng ly thuyét q, va thuc té g

Yéu cau doc trwéec:

Thei gian say trong tai liéu [1] va [2]
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