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CHUONG liI: TINH TOAN NHIET
THIET Bl SAY

3.1 TINH TOAN NHIET THIET B
SAY DOI LUU KHONG HOI LUU
TNS




Tinh toan nhiét nham muc dich xac dinh:

- COng suat nhiét Q (kW)

- Lwu lwong TNS can thiét V (m3/h)



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.1. Qué trinh say ly thuyét

A
- (kJ/kg)
VLS Khi thoat Lo B
Quat Calorifer T ti
| ‘ A Co
Alt / > > _ t //K»/"
(too) - //’7 Po |
Khi twoi Ls @ 00 to | ¢=100%
. . =
So dd nguyén ly HTS khéng héi lvuTNS da=ds  doo 3
(kgh/kgkkk)



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.1. Qua trinh say ly thuyét

a) Thong s6 TNS sau qua trinh say ly thuyét
l1 = Ia9

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

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

Entanpi:

- P& chira hoi dyg

n (Cpk +dlcph )(t1 _tz)

d,,=d
o r+C,t,

- Pd Am twong doi Py

P.d,,
Pro =
. P,.(0,621+d,,) .5



Sivrutrone (3.1, Tinh toan nhiét thiét bi say ddi lwu khdng hdi lwu TNS

3.1.1. Qué trinh say ly thuyét
b) Lwu lwong khdng khi khé can thiét |,

l G0,

Lyd, = Bubng sy —> L d,,

l G,0,
PT canbang am Lyd, + G®, = L,d,, + G,m,

Lwong khéng khi khé ly thuyét di qua HTS trong 1 gi®

G o, - G,, W kgkk
L, = = = | a0
0

dy —d, dy = h




fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.1. Qua trinh say ly thuyét
b) Lwu lwong khéng khi khd can thiét |,

p L1 {kgkk]
W d, —d, \ kgam

c) Lwu lwong thé tich V, clia khéng khi &m c6 nhiét do t va

do am o:
m3
VO = LO Y [7]

V, la thé tich riéng cla khoi kka & nhiét do t va dé dm o (tra

ctru tai phu luc 5)
° o 7



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




fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.1. Qué trinh say ly thuyét
d) Nhiét lwong tiéu hao
Qo =L, —1,)=Ly(I,,—1,) kI/h

Tw day ta co nhiét lwong tiéu hao riéng

0
qdo = WO = 10°(]1 _]0) = 10°(]20 _]0)
hay q,=1,.{C,, (t,~t,)+d, (i, ~i, )} +i, (kJ / kga)
\ : | J \
Ton that nhiét do Npiét lwong co [Ch
TNS mang di dé bay hoi 1kg am

NX: Chon t, cang nhd ton that nhiét do TNS mang di cang bé
9



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.2. Qua trinh say thuc

—

i (kJ/kg Am)

—

t, ﬂ

. —=
d d: d(kg dm/kg kk)

Biéu dé QTS thuc



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.2. Qua trinh say thuc
a) Lwu lwong khdng khi khd thuc té |

7 \%Y kgkk
d,—d, h

I 1 kakk
d,—d \ kgam



flivrurone 3.1, Tinh todn nhiét thiét bi sdy déi lwu khdng hoi lvu TNS

COLLEGE

3.1.2. Qua trinh say thuc
Can bang nhiét trong qua trinh say thuc
IL([I _[{] )l+l{(G1 _W)CV+ WCa}IVIJ-Ii GcthItctl l:lL(Iz _I(}),+lG2CVtV2,+lGctccttcﬂ ;I_er
I ! I

Y ' v
Nhiét Nhiét vat Nhiét vat Nhiet  Nhiét vat Nhiét vat Tén
lwong tiéu ly do VLS lydo TBTT Ilwgngdo lydo lydo that
hao mang vao mangvao TNSthai VLS TBTT ra
vaomt mangdi mangdi mt
Do do:
lL(Il _]0), =L(I,~-1,) "i Gch (t), _tVl)l+chrCcr(tch _tcrl)l_}_ er - WCa by
i I I
Q QV C‘}ct
Chia 2 vé cho W ta co: (= [([1 —[O) = l([2 —[0)+QV +q.tq, —Ca (4

v PR
" L/W QW QMW QW



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.2. Qua trinh say thuc

bat: A=C,t,—qy— 9., 4,

Taduoc: q=1(I,-1,)=1(1,-1,)-A (kJ/kga)

A
Vay: [, =1, —|—7

Trong thuc té, khi khdng c6 nhiét lvong bo sung (gys = 0) thi
cac qua trinh say thwe chi xay ra voiA< 0, khi dé I, < I,



fivrutrone 3.1, Tinh todn nhiét thiét bj sy ddi lwu khéng hdi lwu TNS

3.1.2. Qua trinh say thuc
b) Xac dinh théng s6 TNS sau qua trinh say thuwc

- b6 chra hoi d,

d,=d,

n (Cpk + dleh )(tl _ZZ)
(r+C,,t,)—A
- D6 Am twong doi @,
B Pd,
P,.(0,621+d,)

?,

- Entanpi |,
[,=C,t,+d,(r+C,1,)
c) Nhiét lwvgng tiéu hao
o O,=L({,—-1,) (k]/h) .14



fivrurone (3.1, Tinh toan nhiét thiét bj sdy ddi lwu khong hdi lwu TNS

VD: M6t HTS dbi lwu c6 ndng suat say G, = 20kg/h, dd am VLS

trwdc va sau qua trinh say w, = 82%, w, = 20%. Khong khi

trwdre khi vao calorifer cé cac thong so (t,, ¢,) = (28°C, 82%) va

p =1 at. Nhiét d6 TNS trwdc TBS t, = 90°C, sau TBS t, = 40°C.

Xac dinh:

a) Cac thong s6 TNS (dy, lg @,0) Va Nhiét lwong Q, (kW)
trong qua trinh say ly thuyét.

b) Céac théng s6 TNS (d,, |,, ®,) va Nhiét lwong Q (kW) trong
qua trinh say thwe khi A = -250 kJ/kg am.



a)

b6 chira hoi cua khéng khi ngoai tréi:

4026,42 4026,42
B, :exp{u— }:exp[12— } =0,0376 (bar)

235,5+1, 235,5+28
P 0,82.0,0376
d =0,621—20"0 (2] — " —0,0202 (kgh/ kgkkk)
P—g,.P, 0,981—0,82.0,0376

Entanpi cua khéng khi ngoai troi:
[, =C 1, +d,(r+C,,1)=79,59 (kJ | kgkk)
- B6 chira hoi dyg

(Ci+d,C,,)(t-1,)
r+Ct,

= 0,0404 (kgh/ kgkkk)

16

d,,=d, +



Entanpi ca TNS sau khi ra khoi budng say
Ly=C, t,+d,(r+C,1,) =144,15(kJ / kgkk)

Pd am cua TNS sau khi ra khoi budng say

4026,42
B,=exp| 12— =0,07317 (bar)
235,5+1,
P.d
Dy = = ~ 81,82 (%)

P,.(0,621+d,,)

Lwong nwoc bay hoi trong 1 gio

W=G, 2P 5032720 _ 3 98 (ke /)
100— @, 100 — 82




Lwong khdng khi kho Iy thuyét di qua HTS trong 1 gi®

L =— 34057 (kgkk / h)

20 dO

Nhiét lwong tiéu hao trong qua trinh say ly thuyét

O, =L,.(1,—1,)=219850 (kJ/ h)=61,07 (kW)
b)
- D6 chtra hoi d,
(Ci+d,C, ) (1 -1,)

ST n) A

=0,0386 (kgh/ kgkkk)

18



- Pd &m twong doi o,

P, = e, ~ 78,4 (%)
> P,.(0,621+4d,) ’

- Entanpi |,
L=C, t,+d,(r+C,t,) =139,54(kJ | kgkk)

Lwong khéng khi khé ly thuyét di qua HTS trong 1 gi®

=Y =3736,6 (kgkk / h)
dz_do

Nhiét lwong tiéu hao trong qua trinh say thwe

O=L.(1,—1,)/3600=067kW)

19



v uTRoNG Bai tap va yéu cau vé nha
Bai tap vé nha:

Mot HTS ddi lwu ¢6 nang suat say G, = 250kg/h, dé am VLS trudc
va sau qua trinh sy w, = 80%, w, = 25%. Khong khi trwdc khi vao
calorifer c6 cac thong so (t,, @,) = (30°C, 81%) va p = 1 at. Nhiét do
TNS trwdc TBS t, = 85°C, sau TBS t, = 40°C. Xac dinh:

a) Cac thong sO TNS (d,g, log, ©op), Ivu Ivong thé tich KKA V, (m3/h)
va Nhiét lwong Q, (kW) trong qua trinh say ly thuyét.

b) Cac théng s6 TNS (d,, I,, @,), lwu lwgng thé tich KKA V (m3/h) va
Nhiét lwong Q (kW) trong qua trinh say thuwc khi A = -400 kJ/kg
am.

Yéu cau doc truéec:

Tinh toan nhiét thiét bi say doéi lwu héi lwu moét phan TNS [1] va [2] . 20



