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v ruRONG Scira bai tap vé nha
Bai tap vé nha:

M6t 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.



a)

b6 chira hoi cua khéng khi ngoai tréi:

4026,42 4026,42
P, =exp {12 — } = exp {12 — } =0,0422 (bar)

235,5+1, 235,5+30
P 0,81.0,0422
d =0,621—20"0 0 2] ——° —0,0224 (kgh/ kgkkk)
P—g,.P, 0,981—0,81.0,0422

Entanpi cua khéng khi ngoai troi:
I,=C,ty+d,(r+C,,4,)=87,46 (kJ | kgkk)
- B6 chira hoi dyg

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

=0,04072 (kgh/ kgkkk)
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d,,=d, +



Entanpi ciia TNS sau khi ra khdi budng say
Ly=1,=C,t,+d (r+C,.t,) =144,96 (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
Py = 20 ~ 82,41 (%)

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

Lwong nwoc bay hoi trong 1 gio

W=G 2% _s50 80— 25 =183,33 (kg / h)
100 — w, 100 —25




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

L =—  _10030,61 (kgkk / h)

20 dO

Nhiét lwong tiéu hao trong qua trinh say ly thuyét
O, =L,.(1,—1,)=576695 (kJ/ h)=160,2 (kW)

Pod dm twong dbi ctia TNS trwéde khi vao budng say:

B, =exp|12- 4026, 42 =0,56954 (bar)
235,5+1¢,
P.
@, 4 ~ 6 (%)

" P (0,621+d,)

Tra bang phu luc 5 v&i nhiét d6 t, = 85°C va dé am ¢, = 6%



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




=10% ¢=0% ¢ (%) Vo(m3/kg)

Vo Vo 10 0.6
HOO) m3kg) (m3/kg) 6 0.774
80 0,07 1,02 i —
85 0,6 1,035
90 1,13 1,05

Noi suy ta c6 v, = 0,774 m3/kg

Lwu lwong thé tich KKA trong qua trinh say ly thuyét:
V,=L,v,=7763,69(m’/ h)



- DO chwa hoi dy:
C,+dC,)(t-1,)
(r+Cty)—A

d, =d, + ( = 0,0383 (kgh/ kekkk)

- Pd Am twong ddi 92
Pd,

= ~ 77,73 (%
72T P (0,621+4,) (%)

- Entanpi |,
I[,=C, t,+d,(r+C,1,) =138,63(kJ / kgkk)

- Lwong khéng khi khd ly thuyét di qua HTS trong 1 gi®»

L=—Y =11589,57 (kgkk / h)
dz_do




- Nhiét lwong tiéu hao trong qua trinh say thwc
O=L.(I,—1,)/3600=185,09 (kW)
- Lwu lwong thé tich KKA trong qua trinh say thuc:

V =Ly, =8970,32(m’ / h)



CHUONG liI: TINH TOAN NHIET
THIET Bl SAY

3.2 TINH TOAN NHIET THIET B
SAY BOI LUU HOI LUU MOT
PHAN TNS
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r 3.2. Tinh toan nhiét thiét bi say déi lvu
LY TU TRONG L LA . Ao iz
4 co hoi lwu mot phan tac nhan say
3.2.1 Sor d6 va nguyén ly hoat déng
VLS Khi thoat Lo
R M B
Uu diem: Quat Calorifer

- Nhiét 6 TNS van gil* nguyén so
v&i ché do say khong hdi luu L | .
nhwng d& am cao hon nén ché Alt@:) 6 ® — 0
dod say diu hon, VLS gidm dé ran |  KhituoiL &/ 50
nt, cong vénnh.

- Do hdi lwu mét phan TNS nén Tac nhan hbi luu
tiet kiem duwoc mot phan nang Hbi lwu trwdc calorifer
lwong. VLS Khi thoat L:
Calorifer B B
.2 Quat
Nhuwoc diem: |

- Tang chi phi vat tw, van hanh do

lbu lwong qua quat Ion (hGi WU | Age, o “4
trw&c calorifer) va chi phi kénh dan | kni tuei Ls 50
TNS héi lwu.

Tac nhan hdi lwu

. HGi lwu sau calorifer o 11



r 3.2. Tinh toan nhiét thiét bi say doéi lwu
LY TUTRONG L LA n X o2 Lz
4 co hoi lwu mot phan tac nhan say
3.2.1 So d6 va nguyén ly hoat déng
VLS Khi thoat Lo
i A Quat Calorifer T
' |
B C
t — ] AO) //;E::> > —> —
Khi twoi Lo
fl N 0O
So d6 nguyén ly TBS khéng héi lvu TNS
VLS Khi thoat L.
t2 / Quat MCaloriferB1 |
to / | | |
ALQ C1
do du d» d: %\(tu‘q)_u)x / e 7
Khi tuoi Lo @/ () ()

Biéu d6 QTS ctaTBS
khéng héi luu TNS va
TBS héi luu mét phan TNS

Tac nhan héi lwu

So’ do nguyén ly TBS hoi lvu mét phan TNS 1



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

I, LYTUTRONG

3.2.2 Qua trinh say ly thuyét

| A
B. VLS Khi thoat Lo
tk MO B1D
Quat Calorifer
t1 l10=120 | |
Cio Cuo
I At9:) l—) — 0
t L Khi twoi Ly &
Q QO
s /
Lo Tac nhan héi lwu L
— \ x. ” A
do  dwo 2o d So dbé nguyén ly TBS hoi ltru mét phan TNS
Biéu d6 QTS ly thuyét cia

TBS héi Iy mot phén TNS

o ° 13



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

,[, LYTUTRONG

3.2.2 Qua trinh say ly thuyét

- Hé sb héi lwu n

L I Lwong kk hoi lwu

n:—: =

L, Lwong kk ngoai troi vao (khi twoi)

- Lweong kk mai di vao HTS L,

W ( kakk
Lo=7—"—177
20 0

d
L, 1 [kgkkj
[, ==% =

W d,, —d,\ keh




rI.YTUTRONG 3.2. Tinh toan nhiét thiét bi sdy ddi lwu
co hoi lwu mot phan tac nhan say

3.2.2 Qua trinh say ly thuyét
i A - Lwu lwong TNS dich chuyén trong TBS:

, B. L=L,+L, hay [=1[,+],
k

l10=120 VLS Khi thoat Lo
MO B1O

Cio Quat Callorifer
~ l_) | Cuo
Mo At:9:) //‘) — =0

Khi twoi L \ O 0

= ‘
do  dwo d-o d Tac nhan hdi lwu Lx

t

to

PT can bang am cho TBS: Ldyg + Giwq = Ldy + Gow,

¢ e 15



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

,f, LYTUTRONG

3.2.2 Qua trinh say ly thuyét
Suy ra:
-Lwu lwong TNS dich chuyén trong TBS

LW (kgkkj
d20_dMO h

- Tinh cho 1 kg @m

L1 kekk
W dy,—d,,\ keh




3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

I, LYTUTRONG

3.2.2 Qua trinh say ly thuyét

- DO chira hoi sau qua trinh say ly thuyét d,,

Cpk (tl - tZ) n do 'il
g I, —A (1+n)i, kgh
? [ kgktk
(1+n)i,

Trong dé: iy =r+ Cppty vai, =r+ Cpyty  (kJ/kgh)

17



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

Vr LYTUTRONG

3.2.2 Qua trinh say ly thuyét
- Théng s6 TNS tai diém hén hop M,

SR e nber b
’ " dyy —d d,, —d, kgh

d0+nd20( keh J
dyo =

1+n |\ kokkk
I,+nl,, [,+nl,( kJ
1+ n 1+ n kgkk
C. +d.C  |t,+(C b6 +d,.C )t
tMO:( pk 0 ph)O ( pk 20 ph)Z(OC)

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



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

rI.YTU TRONG

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

l,,—1 l,—1
—l( MO)_ 20 “MO _ 20 70 (kJ/kgh)

dyy —dy, (1+ n)(dzo _dMO)

- Nhiét lwong tiéu hao trong qua trinh say ly thuyét

O =L(l,—1,,)/3600 (kW)

19



rwrumoN : 3.2. Tinh toan nhiét thiét bi say doi lwu
y cO hOI lwu mot phan tac nhan say
3.2.3 Qua trinh say thuc
| A
VLS Khi thoat Lo
M B4
Quat Calorifer

|
At@.) / /) 2] l» —510
Khi twoi Lo K\/ ONNO)

A
Tac nhan hdi lwu Lx

So db nguyén ly T1BS doi lueu héi luu
moét phan TNS do  d d-

Biéu d6 QTS thuc cia TBS
doi Iwu hoi Ivu mét phan TNS

° e 20




3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

,[, LYTUTRONG

3.2.3 Qua trinh say thuc

Pé chira hoi sau qué trinh say thwe d,

Cpk(tl_tZ)_l_ do(i1_A)
g _h=A  (1+m@-A) (ﬂ}
’ _n(i,—A) kakkk
(1+n)(i, — A)

21



Vr LYTUTRONG

3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

3.2.3 Qua trinh say thuc
- Théng s6 TNS tai diém hén hop M

1 1 kakk
=t = e T e —a ke
2 Yy 2 — Yy gh

d0+nd2( keh j
d, =

1+n \ kekkk

[ I,+nl,( kJ j

M 14 n \ kekk

o (Cpk+a’0Cph)tO+(Cpk+a’2Cph)t2 ("C)
M (1+n)(C, +4d,C,,)

° 22



3.2. Tinh todn nhiét thiét bi say doi luu
co hoi lwu mot phan tac nhan say

yr’ LYTUTRONG

-Lwu lwong TNS dich chuyén trong TBS

LW [kgkkj
d,—d, \ h

- Tinh cho 1 kg &m
;] L B 1 kgkk
W  d,—-d, \ kgh

- Nhiét lwong tiéu hao dé bdc hoi 1 kg am trong qua trinh sy thwc g
[, —1 kJ
g=1.(1,-1,,)=—"""2X [ j
d,—d, \ kgh
- Nhiét lwong tiéu hao trong qua trinh say thuc

O=L.(I,—1,)/3600 (kW) )3




rI.YTUTRONG 3.2. Tinh toan nhiét thiét bi sdy déi luu
cO hoi lwu mot phan tac nhan say

VD: Cho mot HTS dung khong khi nong lam TNS thwc hién ché do say hoi
lwu mét phan véi n = 1,5. Cho biét thong s6 khéng khi ngoai trovi A(to, @) =
A(26°C, 84%), nhiét dd TNS trudc va sau QTS t, = 60°C, t, = 40°C, tbn that
nhiét A = - 450kJ/kg 4m. Xac dinh:

a)

Théng sd TNS ra khdi TBS trong qua trinh say ly thuyét, thwc té
b) >

Thong so trang thai hon hop va nhiét lvgng can thiét trong qua trinh say
ly thuyét va say thuc

Hwédng dan giai

a) Tty => ppo => (dy , lg) => (dyg , d3) => (I3, I2)
b) T (dg ,d0) => (dmo, two) 3 TW (Ing o) => Iy
Tw (do,dy) => (dy, ty) s T (I, 1) => 1y
C6 d,q, dyo ta co nhiét lvong theo ly thuyét q,
Co dy, ta tinh duwoc |, sau do tinh dwgc nhiét lwgng theo thyc té q

° 24



D6 chira hoi cia khéng khi ngoai troi:

P, = exp{12— 4026,42 }: exp[12— 4026,42 } =0,0335(bar)
235,5+1, 235,5+26
P 0,84.0,0335
d,=0,621 Polho 0,621 : ’ =0,0183 (kgh/ kgkkk)
P—-¢,.b, 0,981-0,84.0,0335

Entanpi cua khong khi ngoai trov:
[, = Cpk.z‘o +d,(r+ Cph.l‘o) =72,82(kJ | kgkk)

Po6 chira hoi sau qua trinh say ly thuyét d,,
Cpk. (tl o tZ) n dO -il

i, =—2=8  UFmh g gagg, | _Keh
[ kgkkk

B (1+n)i, 25




Po chra hoi sau qua trinh say thuce d,

Cpk(tl _tz) n do(i1 _A)
L, —A (1+n)i, —A)
_ n(il _A)
(I+n)@, —A)
- Entanpi cia TNS sau QTS ly thuyét

Ly =C 1, +d)(r+C,.t,) =140,38(kJ / kgkk)

kgh
kgkkk

d, = =0,03582 (

- Entanpi cua TNS sau QTS thuwc
I,=C,t,+d,(r+C,,1,) =132,34(kJ | kgkk)

J

26



- Théng s6 TNS tai diém hén hop M,

.
d. . = dy +nd,, _ 0.0307 kgh
l1+n \ kgkkk

RN TN N S TS
dyy —d  dyy—d, kgh

y i 1 1
I, = o THly _ o+n10:113,36 i
1+ n 1+ n kgkk
c. +d,C )t,+\C  +d, C )t
tMO:( pk 0 ph)O ( pk 20 ph)2 :26,41(0C)

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

27



- Théng s6 TNS tai diém hén hop M

p
d. - d,+nd, — 0.0288 kgh
1+n  kghik
[, =1—1 =| —L || L |_gs5 g1 &%
d,—d, | |d,—d, keh
1, +nl,

7, =2t o5 530 K
1+ n kgkk

. (C, +d,C, )t +(C, +d,C,, )t
M (1+n)(C, +d,C,,)

2 =26,4O(0C)

28



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

L, —1
g, =11, Mo)—d”_ w0 —3278.8 (kJ/ keh)
20

MO

- Nhiét lwong tiéu hao dé bdc hoi 1 kg am trong qua trinh say thwc g

g=1.(1,—1,)= L=l = 3854,84 LA
d,—d,, kah

29



!LYTUTRQH& Bai tap va yéu cau 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

Yéu cau doc trwéc:

Tinh toan nhiét thiét bi sy doi lwu c6 ddt néng trung gian TNS [1] va [2]
° * 30



