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TOM TAT

Bai bdo trinh bay nghién ciru so sanh hiéu sudt trao doi nhiét, hiéu sudt exergy va do sut
dp cua thiét bi trao doi nhiét sir dung ong xodn va ong thang c6 ciing thong sé va dat ¢ vi tri twong
dwong. Bai béo sir dung phirong phdp nghién civu Iy thuyét két hop mé phong bang phan mém Ansys
Fluent. Nghién civu cho thdy do sw hinh thanh dong chdy cudn xodn thir cap trong dng xodn do téc
dong cua lyc ly tam, hiéu sudt trao doi nhiét cia thiét bi sir dung 5ng xodn cao hon dang ké so véi
sir dung ong thang nhung ton thdt dp sudt cia dong chdt lwu ciing I6n hon. Trong khi d6, thiét bi
stk dung dng xodn cé ton thit exergy gidm va hiéu sudt exergy ting nhe so voi thiét bi sir dung ong
thang.

Tir khoa: Thiét bi trao doi nhiét dang (5ng xoan, Hiéu sudt exergy, T on that exergy, Hiéu
sudt trao doi nhiét; Ton thdt dp sudt.

ABSTRACT

This paper presents a comparative study of the heat exchange efficiency, exergy efficiency,
and pressure drop of heat exchangers using coiled tubes and straight tubes with the same parameters
and placed in equivalent positions. The research uses a theoretical research method combined with
simulation using Ansys Fluent software. The study shows that due to the formation of secondary
helical flow in the coiled tubes caused by centrifugal force, the heat exchange efficiency of the
coiled tube heat exchanger is significantly higher than that of the straight tube heat exchanger,
but the pressure loss of the fluid flow is also greater. Meanwhile, the coiled tube heat exchanger
has reduced exergy loss and slightly increased exergy efficiency compared to the straight tube heat
exchanger.

Keywords: Helical coil heat exchanger; Exergy efficiency; Exergy loss, Heat exchange
efficiency, Pressure loss. &
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1. TONG QUAN

Ngay nay, thiét bj trao d6i nhiét di dugc
ung dung rong rai trong cong nghiép va dan
dung. Thiét bi trao ddi nhiét co cac loai nhu
dang tAm, dng chum, dng xo4n. .. véi mot sé cai
tién nhu b tri thém canh, go hodc rnh dé ting
higu sudt trao doi nhiét. D v6i chét luu dang
1ong, thiét bi trao ddi nhiét sir dung 6 ong thang
1a phd bién nhét nho vu diém c6 cdu tao don
gian, co thé lam viéc véi dai 4 ap suét va nhiét do
rong, chi phi ché tao va bao tri thép. Bén canh
d6, thiét bi trao d6i nhiét dang 6ng xoan ciing
duogc sir dung kha rong rai. Trong cac cdu triic
6ng thang, dong chay tang thé hién sy phan b
van tdc parabol do su chiém vu thé cua luc nhot
s0 v6i luc quan tinh, diéu ndy han ché moi su
b1en d6i trong chat long Nguoc lai, trong céc
bng cong, sy phan b6 vén tdc tré nén léch do
sy tudn hoan thir cip duoc thic dy boi luc ly
tam, xay ra vuong goc v6oi hudng dong chay
truc chinh. Didu nay dan dén 50 voi ong thing,
thiét bi trao d6i nhiét sir dung dng xodn c6 su
sai khac vé cac thong sd nhiét nhu kha ning
trao doi nhiét, d6 sut ap va hiéu suat exergy cta
thiét bi.

Mot thiét bi trao doi nhiét phu hop hoi
tu nhiéu yéu t6 vé kha nang trao ddi nhiét, chi
phi, kich thudc, do tin cdy, va ton that 4p suit.
Do d6, dé c6 cai nhin tryc quan hon, nghién
ctru ndy thong qua phuong phap giai tich két
hop mo phong sé CFD so sanh, danh gia cac

thong sb nhiét trén chiéu dai hai loai 6ng thing
va dng xoan. Tir d6, nghién ctru cung cép thém
dinh hudéng phu hop cho thiét ké va van hanh
hai loai hinh thiét bi trao d6i nhiét nay.

2. PHUONG PHAP NGHIEN CUU

Mién tinh toan bao gom 2 truong hop.
Truong hop 1 1a mot dng xodn bing dong
duong kinh d/d,, duong kinh vong D, bucc
xodn h va chleu dai L. Nu6c nong di vao dng
xodn véi luu luong m = 0,0169 kg/s, nhiét do
t = 33,5°C. Tru:ong hop 2 1a mét cym ong
thing bang dong ¢6 cung tong chiéu dai L,
duong kinh 6 ong dz/gl1 va duoc dat & vi tri tuong
duong véi ong xoan. Nudce nong di vao cum
ong c6 cung nhlet dot va tong luu lugng m
chia déu cho cac 6ng. Trong ca hai truong h(yp,
dng nude nong duoc dit trong dng thing duong
kinh D, chira nuéce lanh ¢6 luu lugng m = 0,019
kg/s V01 nhiét 46 dau vao t, =12°C. Ong nudc
lanh khong trao d6i nhiét Vi m01 truong. Hinh
1 md ta chia ludi cua cac mién tinh toan bang
phan mém Ansys. Sai s6 ctia phuong trinh lién
tuc va nang lugng 1a 10°°.

Hinh 1. Chia luoi cac mién vo, ong

Bdng 1. Théng s6 dau vao cho qud trinh tinh todn va mé phéng

Gia tri
Dai lugng Ky hiéu Pon vi
St1 St2 St3
Puong kinh ng nudc ndng d/d mm 11/12,7 16/12 16/12
Puong kinh vong xoin mm 51 51 43
Budc xodn m 21,4 21,4 21,4
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Céc thong sb thudc tinh ctia hé thong
duoc xac dinh bang cac phuong trinh sau day:

Cong suat toa nhiét cua dong nudc
néng:
Q, = My Cp (B — ) KW (1)

Cong suat hip thu nhiét cia dong nudc
lanh:

Q, = my.cpy. (b, — t,) kW (2)

Trong do:

Qn: Cong suat toa nhiét cua dong nude
nong, kW,

Ql: Cong suat hap thy nhiét ciia dong
nudc lanh, kW;

t .t :Nhi¢tdd vao vara cia dong nudce
nong, °C;

t . t.: Nhi€t do vao va ra cua dong nudc
lanh, °C;

Co Coif Nhi¢t dung riéng cua nudc nong,
nudce lanh, kJ/Kg. K;

m , m: Luu lugng khéi lugng cua dong
nudc nong, nudc lanh, kg/s.

H¢ s0 toa nhi¢t doi luu cia nude nong
va nudc lanh véi vach ong:

B @
O T md,. LAt ©)
= “4)

Ex =
' m.d,.L.At,,

Trong do:

L: Chiéu dai 6ng nudc, m;

A’tv’n: D0 chénh nhi¢t do gitra nudc nong
va vach ong, °C;

A,tv,l: D0 chénh nhiét dJ gitra nudc lanh
va vach ong, °C.

S6 Nusselt cua nudc noéng va nude lanh:

d
Nu, =5 (5)

(6)

Trong d6: A, A, — Hé sb dan nhiét cua
nudc nong, nude lanh, W/m.K.

Hiéu suét cua thiét bi trao ddi nhiét:

¢
£=——0 (7)
Qﬂ‘lﬂx
Trong do:

Cong suit nhiét 16n nhat c6 thé trao ddi
theo 1y thuyét:

erz.x = C‘F’J.‘I.I!ﬂ' {tﬂ.a: - ti!a:) (8)
V6i C . duge xac dinh:

¢ _=min(C,C) 9)

min

C,=m_c_,kW/K;C,=m.c , kW/K.
n’ pn p

1

H¢ s6 ma sat cua dong nudc nong, nudc
lanh:

_ 2.d,.Ap,
f‘?‘:!- - 2 (10)
L.p,.v;
_ 2.d,. Ap, an
: L.pi.vf
Trong do:

P,s P, Khdi lwong riéng ctia nudc nong,
nuoc lanh, kg/m?;

Ap,, Ap,: Ton that ap sudt ciia dong
nudc nong, nudc lanh, N/m?;

Vi, V. Téc dd cua dong nudc nong,
nudc lanh, m/s.

Luogng exergy bi pha huy:
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ZEx=ZEx‘,—Z Ex, (12)

V6i Ex va Ex_la tong exergy cua cac
dong nudce vao vara kh01 thiét bi.

Z Ex, = Z(mﬂ.em, +m.e,) (13)
Z Ex, = Z{mﬂ. €nr + 11y 01,) (14)

Trong do, e_la exergy riéng, (mg vai
1kg moi chat:
e,=(h—h,)—T,(s—s,) (15

Trong d6: h (kJ/kg) 1a entanpy, s (kJ/kg.K)
la entropy cua nudc; T, (K) la nhigt d6 mdi
truong; h va s la entanpy va entropy ctia nude
g v6inhigt do T

Hiéu suat exergy cua thiét bi trao ddi

_ E _ mi{:eir_ Ei-u} (16)
) Eﬂ mﬂ {:Eﬂi:' - Eﬂf‘
Trong do:
€€, Exergy riéng cua 1kg nude nong
vao va ra kh01 thiét bi, kl/kg;
€, €, Exergy riéng cua lkg nudce lanh

vao va ra khoi thiét bi, kJ/kg.

nhiét:

Tén that exergy:

Y Ex
€= ————~ (17)

my, (em; - E'm"}

3. KET QUA VA BAN LUAN

Hinh 2 biéu dién phan bd van tc cua
dong nudc nong chay trong ong xodn, dng
thang trong va ctia dong nudc lanh chay trong
dng ngoai. Do sy hinh thanh cua dong chay

xoan thur cap, dong nudc néng ¢ Ong xoan cd
dd suy giam van toc va qua dé do sut ap 16m so
v6i Ong thang.
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Piuiin b6 vin tie dng thing

Hinh 2. Phdn bé vin téc cac dong chat luu trong
thiét bi

Hinh 3 biéu dién phan bd nhiét do cua
dong nude nong chay trong dng xodn, dng thiang
trong va cua dong nudc lanh chay trong 6ng
ngoai. Sy phan biét vé nhiét do nudc néng ra rat
16 rét qua d6 anh huong dén cong suat truyén
nhiét va hiéu suat trao d6i nhiét cta thiét bi.
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Hinh 3. Phdn b nhiét @ cdc dong chdt luu trong
thiét bi trao déi nhiét

Dua trén két qua mo phong va cac
phuong trinh 1y thuyét da xay dyng dd thi mé
ta cac thong s6 hé sb ma sat, hiéu suét trao doi
nhiét, ton that exergy va hiéu suét exergy cia
thiét bi trao doi nhiét vi cac truong hop 6ng
xodn va 6ng thang twong tng (Hinh 4 va 5).
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-

Hinh 4. Hé s6 ma sdt va hiéu sudt trao déi nhiét
thiet bj trao doi nhiét

Hinh 5. Tén that va hiéu sudt exergy cua thiét bi
trao doi nhiét

4. KET LUAN

Trong pham vi nghién ctru cia dé tai,
dya trén phan tich vé hiéu suét trao d6i nhiét,
hé sd ma sat Va hiéu suit exergy véi su thay
do6i duong kinh 4ng, duo’ng kinh Vong X04n va
budc xoan dén cua ong xo0dn va ong thing c6
thong sb tuong duong, ¢ thé rat ra nhimng két
luan sau day:

- Hiéu suét trao ddi nhiét cua thiét bi sir
dung dng xo0an cao hon rd rét (>20%) so véi sir
dung dng thang.

- B sut ap, hé s6 ma sat cua dong chét
lru trong dng xoan 16n hon nhiéu so véi trong
6ng thang (>30%).

- Thiét bi st dung dng xoan c6 ton that
exergy giam va hiéu suit exergy ting nhe so

v6i thiét bi sir dung dng thang.
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