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TOM TAT
Mot md hinh thyc nghiém da duoc thiét 1ap nham khao sat mot dan dng canh phang dé khir am khéng khi. Anh
huong cia van tde gié vao dan, luu luong nudc, va nhiét do nudc dén tai lanh va ton that ap suat phia khong khi
dugc trinh bay. Van téc khong khi, luu lwong nude va nhiét d6 nude duoc khao sat trong pham vi 0,5+2m/s, 12+18
I/ph va 12+18°C. Trong khi nhiét d6 va do am khong khi vao 1a 30°C va 68%. Cac két qua chi ra ring ca tai nhiét
hién va nhiét an déu tang khi nhiét d6 nuéc giam. Ton that ap suat khong khi gia ting 1én dén 25% khi chénh léch
nhiét d6 nudc vao va nhiét a6 dong suong khong khi vao dan tang tir 5+11°C. B4 tri luu dong cuing chiéu va nguoc
chiéu duoc so sanh va két qua chirng té rang ning suat lanh trong truong hop luu dong nguoc chidu cao hon 10%, va
chénh léch ton that ap suat khong khi cua hai truong hop 1a khong dang ké.
ABSTRACT

An experimental apparatus was established in order to investigate a dehumidifying air coil with continuous plate
finned tube. Effects of face velocity of air, water flow rate and water temperature on both cooling load and air
pressure drop were presented. The face velocity, the water flow rate and the water temperature are in range of 0.5 to
2 m/s, 12 to 18 LPM and 12 to 18°C, respectively. Meanwhile entering air temperature and relative humidity are
maintained about 30°C and 68%. The results showed that both latent load and sensible load increased when the water
temperature decreased. Airside pressure drop increased up to 25% when difference between entering water
temperature and entering air dew point temperature increased from 5 to 11°C. Counter-current cross flow and co-
current cross flow arrangements were also compared and results showed that cooling capacity in case of the counter-
current cross flow arrangement is 10% higher, and air pressure drops were negligible difference between the two
cases.

1. GIOI THIEU:

CAc thiét bj trao doi nhiét dan 6ng canh duoc biét dén nhu thiét bi trao d6i nhiét gon nhe.
Chiing dugc tng dung trong nhiéu linh vuc. Trong s6 ching, dang chu ¥ 1a cac dan néng va dan
lanh. Trong d6 khong khi thoi qua chim dng canh dé nhan nhiét (dan néng) hozc thai nhiét (dan
lanh) trong khi lwu chat thi hai chay bén trong 6ng c6 thé 1a mot pha hodc thay dbi pha (nhu dan
ngung giai nhiét bang khong khi hay dan lanh truc tiép).

Khi hau Viét Nam, dac biét 13 mién Nam, thuong 1a noéng 4m. Do d6 lam lanh va giam am
khéng khi 1a phé bién dé dap ung nhu cau sinh hoat ctia con ngudi. Nén viéc phén tich dac tinh
dan lanh khtr 4m 12 hét stc can thiét. Phan tich giai tich dan lanh ¢ phan phuc tap vi truyén nhiét
va khdi ¢ thé xay ra dong thoi khi hoi nuéc trong khdng khi bi ngung tu lai. Trong cac nghién
ctru chuyén sau, qua trinh nhu thé duoc phan thanh ba loai 1a hoan toan khd, 4m ting phan va
hoan toan am [1, 2]. Céc nghién ctu thuc nghiém thuong duoc tién hanh do tinh chéat phuc tap
cia qua trinh truyén nhiét va khbi déng thoi. Thong thuong cac nghién ctu trude thanh lap
phuong trinh tinh hé s6 Colburn va hé s6 ma sat tuong (g téi cac mau canh khac nhau nhu canh
tam [3-6], canh xoan [7], canh xép [8] va canh gon song [2]. Nhiing hé s6 nay 1a dé tinh truyén
nhiét va ton that ap suat dudi diéu kién am. Céc nghién ctu giai tich ciing duoc dé xuat, Vardhan
va Dhar [9] d& xuat mot md hinh todn méi dé tinh cac dan 4m va mé hinh nay dugc cdng nhan
bang thuc nghiém. Tuy nhién, md hinh cua ho dan dén sai léch kho chap nhan trong pham vi nao
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d6 nhu Wang va Hihara [1] d3 chi ra. Do d6, ho d& xuat mot md hinh méi goi 1a phuong phap
nhiét do bau kho twong duong, Huzayyin va cac cong su [2] da ap dung ca phuong phap nay 1an
phuong phap thé enthalpy truyén thong [10] vao nghién ciru cua ho. Két qua chi ra rang du doan
ctia phuong phap nay gan dit liéu thuc nghiém hon phuong phap thé enthalpy. Cac nghién ctu
tham sb vé& dan khir am ciing duoc thuc hién trong cac nghién ctu truéc. Anh huéng cua do am
tuong d6i, nhiét o va van tdc khdi lugng ciia mdi chit lanh, nhiét d6 khong khi vao va van téc
gi6 dén truyén nhiét hién, truyén nhiét an va ton that ap suat da duoc thyuc hién trong céc nghién
cau [2, 11, 12].

Trong nghién ciru cua ching tdi, moét md hinh thuc nghiém da duoc thuc hién dé ap dung cho
dan lanh khir &m khéng khi véi dng gin canh tim lién tuc. Nudc lanh duoc sir dung nhu chét tai
lanh. Céc anh huéng cua nhiét do nuéc lanh vao, van toc khong khi va luu lwong nudc lanh dén
cac thanh phan truyén nhiét va ton that ap suat duoc khao sat. Cac kiéu b tri cing chiéu va
nguoc chiéu ciing duoc khao sat.

2. THIET LAP THUC NGHIEM

So &6 md hinh thyc nghiém duoc chi trong hinh 1a. Quat ly tam théi dong khong khi 4m
qua ham gi6 toi dan lanh thir nghiém. Ham gié bao gom dng néi mém, phan éng to dan va bo nan
dong dé giam rung dong, on va réi. Nhiét d6 va do am khong khi vao dan duy tri ¢ nhiét do
phong khoang 30°C va 68% (Nhiét 46 dong suwong 23°C) trong suét qua trinh thir nghiém. Quat
ly tam cling véi bo bién tan (VSD) dé diéu khién luu luong khong khi. Van téc khong khi duoc
do bai mot phong ké chong chong. Nhiét d6 nuéce lanh vao duoc didu chinh bai mot may lanh voi
cac dién tro. Nhiét do cta nudc va khong khi duge do boi cac cap nhiét dién. Luu lugng nudc
duge diéu chinh bai cac van cau va duoc do boi luu lwong ké tir. B6 4m khong khi duoc do boi
data logger do am. Chénh léch &p suat phia nuéc va khong khi duoc xir Iy bai cac bo chuyén doi
&p suat. Céc tin hiéu do dugc tap hop va hién thi boi hé théng thu nhan dir liéu. Nuéc lanh tuan
hoan trong bén mach song song ngang dong véi khong khi nhu hinh 1b. Kich thudc dan ciing
dugc trinh bay trong hinh nay. Hinh chup tong thé md hinh thuc nghiém cé thé xem trong hinh 1c
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Bang 1: Sai sé thwc nghiém

Théng s6 do Tinh toan sai s6

Tén goi Sai 6 Tén goi Sai 56 (%)
Nhiét do khdng khi +0,1°C Tongtai  2,5~7,8
Nhiét d6 nudc +0,05°C Nhiét hién  3,5~3,9
Luu lugng nuéc +0,5% Nhiétan  5,9~15,3
Téc d6 khong khi +3%

Do am khong khi +1%

Ap suat khdng khi t1Pa

3. KET QUA VA THAO LUAN

Hinh 2 trinh bay cac thanh phan tai khi toc d6 gi6 1a 1,5m/s va luu luong nude 181/ph. Tong
tai, tai nhiét hién va tai nhiét an duoc dinh nghia 1an luot trong cac phuong trinh sau:

Q=Q,+Q,

Qn =My (t, —1,)

Q, = 2501 (o, — ®,)

Trong cac phuong trinh trén, t la nhiét d6 khong khi, w 1a d6 chaa hoi va m,, 1a luu lugng
khédi luong khong khi qua dan. Céc chi s6 1 va 2 lan luot 1a thong s6 vao dan va ra khoi dan. Tai
nhiét an ting manh khi nhiét 46 nudc vao dan giam vi hoi nudc dé ngung tu & nhiét 4o bé mat
bng thap. Trong khi tai nhiét hién ting nhe do tang chénh 1éch nhiét do gitra luu chat nong va
lanh. Piéu nay trai nguoc Vi anh huong cia do am khong khi vao dan 1am giam tai nhiét hién va
tang tai nhiét an khi d6 am khong khi giam nhu chi ra trong cac nghién ciu cua Huzayyin va
Liang va céac cong su [2, 11].

Thay dbi tong tai theo van téc khong khi va nhiét d6 nudc vao dugc trinh bay trong hinh 3 ¢
luu Iwong nudc 181/ph. Khi van téc khong khi ting, cac tai lanh ting cham.
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Hinh 3: Anh hwéng ciia nhiét d nwéc lanh va téc dp khéng khi dén tong tdi lgnh
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Hinh 4: (a) Anh hwéng cia nhiét dé nuwdc lanh va tée dé khéng khi dén ton that &p sudt
khdng khi. (b) Hinh chup bé mdt dan lgnh ¢ cac nhiét dg nuwéc vao khac nhau.
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Hinh 5: Anh hwéng cia nhigt dg nwdc lanh va lwu lwong nwée dén tong tai lgnh.

Ton that ap suat khong khi vai khia canh nhiét d6 nudc vao va van te khong khi duoc trinh
bay trong hinh 4a ¢ luu luong nudc 18I/ph. Ton that &p suit ting trong tat ca cac truong hop khi
nhiét d6 nudc giam, nhét 1a & Iuu lwong khdng khi 16n. Diéu nay 1a do nhiéu nudc bam trén bé
mat dan & nhiét o nudce thap va do d6 lam giam dién tich khong khi qua dan. Do d6 1am tang ton
that 4p suat khong khi dén trang thai bdo hoa (Hoan toan am). Véi cac mo hinh toan hién tai
khong thé du doan dic tinh ndy do dan lanh chi phan thanh hai loai 1a khé hodc wot. C6 thé thiy
t6n that ting 1én dén 25% khi chénh léch nhiét 46 dong suong khong khi vao va nhiét do nudc
vao tang tir 5 dén 11 °C. Hinh 4b cho thiy luong nudc ngung tu chiém hau hét bé mat dan khi

TAP CHI KHOA HOC CONG NGHE VA THUC PHAM SO 05/2015 33



KHOA HOC CONG NGHE

nhiét 46 nudc lanh vao ha thip. Anh huong caa nhiét d6 nude vao dan va luu lwong nude dén
t6ng tai dugc xem xét trong hinh 5 ¢ van téc khong khi 1m/s. Cac xu huéng tréng gidng nhu anh
hudng cua van tdc khong khi dén tong tai lanh (Hinh 3). Khi luu lugng nuéce ting, tai lanh ting
mot cach cham. Ciing c6 thé thiy ring dé duy tri cung tai lanh, luu leong nude giam khoang 33%
khi nhiét d6 nudce vao giam 1°C. Két qua nay rat quan trong trong hé théng c6 ton that ap suét
cao (Vi du hé thong chiller ndi tiép nguoc dong), khi d6 phai giam luu lugng nuéc va giam nhiét
d6 bdc hoi cia moi chat lanh dé dam bao cong suit lanh.

Cac két qua & trén tuong ung ti bd tri luu dong nguoc chidu nhu chi trong hinh 6a. Cac su
so sanh gitta lwu dong cling chiéu va nguoc chiéu (Hinh 6) ciing dugc thuc hién & luu lugng nude
18l/ph. Céc két qua trinh bay trong hinh 7 va 8.

Khoéng khi vao Khong khi vao

Nudc ra

Nudc vao Nudce ra

(a) (b)

Hinh 6: Bé tri dong. (a) Ngwoc chiéu, (b) Clng chiéu
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Hinh 7: Anh hwéng ciia bé tri dong dén téng tdi lanh
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Hinh 8: Anh hwéng ciia bé tri dong dén ton that ap sudt kndng khi

Hinh 7 trinh bay tong tai lanh cho hai truong hop ¢ van téc gio 1 va 1,5m/s. Trudong hop
nguoc chiéu hau nhu cao hon truong hop ciing chiéu. Hiéu qua cao hon trung binh khoang 10%.
Do d6 trong bb tri thiét bi can dam bao luu dong nguoc chiéu dé ting hiéu qua truyén nhiét.

Hinh 8 trinh bay so sanh vé ton that 4p suat khéng khi cua hai truong hop. Cac bé tri gan nhu
khong c6 anh huong dén ton that ap suat khong khi.

4. KET LUAN:

Khao sét thuc nghiém dan 6ng canh phang dung nudc lanh dé khir am khéng khi duoc trinh
bay trong bai b4o nay. Anh hudng cua van toc khong khi, luu luong nudc va nhiét do nudc dén
tai lanh va tn that ap suat khong khi di dugc phan tich. Tac dong cua b tri luu dong dén truyén
nhiét ciing dugc xem xét. Cac két qua chi ra rang: (1) ca tai nhiét hién 1an nhiét an déu tang khi
nhiét do nude giam, (2) ton that p suat khong khi tang dén 25% khi chénh léch nhiét d6 nudc
vao va nhiét do dong suong khong khi vao dan ting tir 5 dén 11°C, (3) niang suat lanh trong
truong hop luu dong nguoc chidu cao hon 10% so voi luu dong cing chiédu va ton that ap suat
khong khi ctia hai truong hop khong khac biét nhiéu. Dya vao két qua thuc nghiém can lap cac
mé hinh giai tich dé khao sat dac tinh cia dan lanh theo nhiét d6 nudc nham danh gia toan dién
dan lanh ma khdng chi hai ché do khé va uét.
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