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TOM TAT

Bo trao nhiét (BTN) co vai tro quan trong trong cdc hé théng nhiét — lanh. Cau can do cac
phcfn tir vat lieu khong mong muén tich tu trén bé mat kénh dan ciia BTN. Cdu can lam tang surc
can thuy — nhiét dong luc, giam hiéu qua va hiéu sudt truyén nhiét ciia thiét bi. Bai bdo nghién cuu
anh huong cua chiéu day l6p cdu can dén hiéu qua lam viéc cua thiét bi trao doi nhiét kiéu 5ng Vo,
sir dung trong bé gia nhiét khéng khi, bang phwong phdp mé phong sé. Két qua mé phong cho thdy
hiéu sudt nhiét suy giam theo si gia tang cia chiéu day I6p cau can. Diéu nay hoan toan phit hop

v6i nhitng két qud khdo sat bang Iy thuyét ciing nhw thwe nghiém.
T khéa: Trao doi nhiét; Cdu cin; Mé phong sé; Hé sé truyén nhiét; Dong chay.
ABSTRACT

Heat exchangers play an important role in heat and cooling systems. Fouling is due to
by unwanted material particles accumulating on the surface of the heat transfer surfaces. These
deposits increase hydro-thermodynamic resistance, reducing the heat transfer capacity, thus the
thermal performance of the devices. This article studies the influence of fouling thickness on the
performance of a shell-and-tube heat exchanger, which is used in an air heater, by using numerical
simulation methods. The results show that thermal efficiency decreases with the increase in scale

layer thickness. This is well agreed with the previously theoretical and experimental publications.
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1. TONG QUAN

Céu can la 16p vat liéu khong mong
mudn bam két 1én bé mit truyén nhiét cua BTN.
Chung lam giam tiét dién kénh dan, thay d6i do
nham bé mat, tang strc can thuy-nhiét dong luc,
lam giam hiéu qua truyén nhiét giira cac dong
chat 1ong. Két qua nghién ctru thyc nghiém cho
thiy, cau can 1a nguyén nhan chinh gy ra ton
that ning lugng, gia tang chi phi khai thac, bao
dudng va stra chira thiét bi [1-4].

Su phat trién cta san xudt va xa hoi dn
dén st dung ngay cang nhiéu hon cac bd trao
nhiét. Vi vay, nghién ctu co ché hinh thanh,
danh gia tac hai, du doan téc do phat trién 16p
céu cin, xdy dung chién lugc bao tri nham khoi
phuc tinh nang lam viéc cua cac bd trao nhiét 1a
mot thach thirc 16n. Cac nghién ciru vé cau cin
hién nay bao gom: mo hinh héa va mé phong
[5-7], danh gid anh hudng [8-14], phan tich cac
yéu td tac dong [1, 3], du bao tde do phat trién
[2, 15, 16] va xay dung chién luoc bao tri [4,
17, 18].
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Hinh 1. B trao doéi nhiét kiéu 5ng —Vv0:
I— Chat long lanh, I — Chdt léng néng, 1 — Vo,
2 - Ong, 3 — Thanh giang, 4 — Tam huéng dong,
5 — Ndp che, 6 — Vich ngén

B0 trao nhiét kiéu éng — vo ¢6 ciu triic
don gian, linh hoat, d6 cimg vimng cao, dé ché
tao va bao dudng nén duogc st dung phd bién
nhat [11]. So dd céu trac bo trao nhiét kiéu éng
— vo dugc minh hoa nhu trén Hinh 1. Thiét bi
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bao gébm cac thanh phin cdu tao co ban nhu:
Puong dng dan (I va II), vo (1), cum dng (2),
thanh gidng (3), tim hudng dong (4), nip day
(5) va vach ngén (6). Muc ti€u cua nghién ctru
nay la danh gia anh huéng cta chiéu day 16p
c4u can dén hiéu qua lam vi¢c cua bo trao nhiét
kiéu dng vo, bang phuong phap mo phong so.

2. MO HINH TOAN
2.1. Gia thiét

Mo hinh dénh gia anh huéng cta chiéu
day 16p cau can dén hi¢u qua lam viéc cua thict
bi trao doi nhié¢t kiéu ong vé dugc trinh bay nhu
trén Hinh 2. M6 hinh todn duoc xay dung dua

trén nhitng gia thiét sau [19]:

- Céu can phan bo déu trén cac bé mat
truyén nhiét;

- Hé $6 truyén nhiét téng thé U = const;

- Nhiét do ciia mdi chat long 1a dong
déu trén moi tiét dién ngang;

- Bd qua truyén nhiét trong cac véach
chuyén hudng;

- Nhiét lugng truyén Q = const,
- Nhiét luong trao doi véi moi trudng

xung quanh khong dang ke.
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Hinh 2. M6 hinh truyén nhiét qua ong cé cdu cdn
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2.2. Xac dinh cac thong s6 danh gia

Nhiét luong trao doi gitra cac dong chat
long Q (kW), xac dinh theo cong thurc (1) [14, 15]:
Q:mccpc(T;o_T;i):mcph(Y-;li_T;m) (1)
Trong d6: m — Luu luong khéi luong
cua dong chat 1ong (kg/s); c, — Nhié¢t dung riéng
ctia chét 1ong (kJ/kgK); T, T — Nhi¢t do tai cua

vao va nhiét do tai ctra ra ctia chat long (K); c
va h — Chét 16ng néng va lanh.

Heé s6 truyén nhiét tong thé U (W/m2K),
xac dinh theo cong thuc (2) [14, 15]:

0

- @)
Ax Fx LMTD

Trong d6: A — Dién tich bé mit truyén
nhiét (m?); F — Hé s6 hiéu chinh nhiét do;
LMTD — Chénh nhié¢t do trung binh logarit (K).
Chénh nhiét do trung binh logarit LMTD (K),
v6i bo trao nhiét c¢6 cac dong chat long chat
1ong chay nguoc chiéu, tinh theo cong thirc (3)
[14, 15]:

ho ci

ln 7;1' — 71'0
T —-T.

Hé s6 cau cin R, duoc xé4c dinh theo
cong thirc (4) [14, 15]:

R =——— 4)

Trong do: U va U, (W/mzK) — Tuong
g 14 hé sb truyén nhlet tong thé cua thiét bi
da c6 va chua co cau can.

3. KET QUA VA THAO LUAN
3.1. Vi du ap dung

Bdng 1. Cdc théng sé co ban ciia b trao nhiét
ong —vo

Théng s6 Ky hiéu | Pon vi | Trisb
D}mr?g kinh ngoai d m 0.04
cta Ong 0
Dﬂuo;pg kinh trong d m 0.036
clia Ong i
HEs0 truyén nhi¢t |\ g 1622
cua vat liéu ong
Sb 6ng N - 365
Chiéu dai éng L, m 4.65
Chiéu dai vo L m 5.65
Chiéu rong vo B m 1.4
Chiéu cao vo H m 1.2

béi tuong khao sat dugc chon la mot
b trao nhiét kiéu 6ng —vo dugc su dung dé tan
dung nhiét thai tir may sdy. Khi xa tir may sy
c6 nhiét d 150 (°C), do am tuyét d6i 0.08 (kg /
kg ) di vao by trao nhiét vai 1u‘u lugng 4.17
(m?/s) va luu dong ¢ phia ngoai ng. Khong khi
lanh ngoai moi truong c6 nhiét 4o 30 (°C), do
am twong ddi 46% di vao bd trao nhiét véi luu
luong 4.17 (m*/s) va luu dong & phia trong dng.
Cac thong s6 co ban ctia b trao nhiét dugc cho
trong Bang 1.

Trén co s& mo hinh toan va cac thong sb
cua bo trao nhiét, nhém tac gia phat trién mot
chuong trinh may tinh trén nén tang phan mém
EES. Chuong trinh tinh ¢6 thé ty dong tra cac
thong sb nhiét dong cua chat 1ong va giai mo
hinh toan v&i nhitng phuong trinh dugc cung
cap. Trong nghién ctru nay, ca khi thai va khong
khi déu duoc coi 1a khong khi 4m. Cau cin chi
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xay ra & phan vo do khi x4 c6 nhiéu tap chit.
bJ day cua 16p céu cdn dugc khdo sat trong
khoang 0 dén 0.5 mm. H¢ sd truyén nhiét cua
16p cédu can dugc lya chon 1a 0.05 (W/mK).

3.2. Thio luan
T =1, ) (Wimk : T, = 105,) (W)
22 __:__Q:n::;;n\ -x: |~ )

Chieu day lop ciu cin (umd Chieu diy lop cin cin fom

Hinh 3. Anh hieong cua chiéu day I6p cau can dén
hiéu qua lam viéc cua BTN

Hinh 3 trinh bay két qua khao sat hiéu
quéa lam viéc ctia BTN kiéu dng — vo véi cac
dé day khéac nhau cua 16p cau can. Khi tang
chiéu day 16p cau can tir 0 (mm) (6ng sach) 1én
0.5 (mm), hé s6 truyén nhiét tong thé U giam
9.86%, tir 29.93 (W/m2K) xudng 26.98 (W/
m’K); nhiét do dong khi nong tai ctra ra tang
khoang 3.76%, tir 86.81 (°C) 1én 90.07 (°C);
tuong tu, nhiét do dong khi lanh gidm khoang
3.49%, tir 93.41 (°C) xubng 90.15 (°C). Két
quéa 1a luong nhiét trao do6i giira hai dong khi
giam khoang 4.69%, tr 276.9 (kW) xudng
263.9 (kW). Biéu nay cho thiy, hiéu qua truyén
nhiét giam twong tng voi sy gia tang cta chiéu
day 16p cau can, hé thdng 1am viéc ngay cang
kém hiéu qua.

4. KET LUAN VA KIEN NGHI

Bai bdo nghién ctu anh huodng cua
chidu day cua 16p cau cin dén hiéu qua nhiét
ctia nhom thiét bi trao d6i nhiét kiéu dng — vo
bang phuong phap mé phong s6. Két qua khao
sét thuc hién trén mot thiét bi duoc thiét ké dé
thu hoi nhiét thai tir may sdy vai soi. Tir két qua
dat duoc, c6 thé két luan nhu sau:
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* Cau can lam suy giam churc nang lam
viéc cua bd trao nhiét noi riéng va hé¢ théng
nang lugng noéi chung.

* Cau can lam tdng muc tiéu thu nang
luong, ting chi phi bao tri va sira chita thiét bi.

* Lop céu can cang day, hiéu qua trao
d6i nhiét cang giam, do d6 lam giam hiéu suat
chung cta hé thong.
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