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TOM TAT

Bai viét trinh bay nguyeén ly, ddc diém cau tao, co 6 Iy thuyét tinh todn va nhiing két qua
thuc nghlem ciia thiét bi chung cat nuwoc su dung nang luwong mat troi Carocell cua Australia.
Nhém da tién hanh thuc nghiém tam chung cat nuée Carocell véi dién tich bé mdt hap thu burc
xa mdt troi 2m?, bg boc hoi 2m?, bé ngung tu chinh 2m?va bé ngwng tu phu la 2m?, heu leong
nude cdp 6lit/h. Cac két qua thi nghiém cho thdy san leong trung binh cua thiét bi dat dwoc
Skg/m*/ngay véi cuong do bire xa trung binh 654W/m? trong diéu kién thoi tiét tai thanh phé
Hoé Chi Minh.

Tir khéa: Chung cdt nuede sir dung ndng lwong mdt troi; nang lwong mdt troi; tam chung
cat nwée sir dung nang lwong mdt troi Carocell; chung cdt dang bi dong; chung cdt boc hoi
ngung tu.

ABSTRACT

The article describes the principle, specifications, theoretical basis and experimental re-
sults of Carocell solar still from Australia. The team has tested the Carocell Panell with the area
of solar radiation absorbing surface of 2m2; the evaporator of 2m2; the internal condenser of
2m2 and the external condenser of 2m2; and the inlet water flow rate of 6 l/h. The results show
that the water production of the still achieves 5kg/m2/day with an average radiation of 654 W/
mZ2 in Ho Chi Minh weather condition.

Keywords: Solar still; solar energy, Carocell solar still panel; Passive solar desalina-
tion; Humidification - Dehumidification Desalination.

1. PAT VAN DE

San pham chung cat nude sir dung ning
luong mat troi Carocell 1a mét phat minh cua
nha khoa hoc ngudi Uc Peter Johnstone vao
nam 2009, sau 5 nam nghién ctru. Peter John-
stone 1a chu tich dong thoi 1a CEO cong ty F
Cubed Australia PTY LTD noi san xuit Caro-
cell duy nhét trén thé gidi. Carocell dugc gidi
thiéu ra thi trudong lan dau vao thang 10/2010,
cho dén thoi diém hién tai da xuét hién & 20
qudc gia trén thé giéi nhu: Phap, Y, Hy Lap,
Panama, Columbia, Peru,Uc, UAE, Indone-
sia, Vi¢t Nam, Thai Lan, Lao, Campuchia,
Singapore, Malaysia, Philipines, Trung Qudc.
Tai Viét Nam Carocell dugc gidi thi¢u lan dau

tién tai trién 1dm & Ninh Thun thang 04/2011
va sau d6 duoc ung dung tai Quang Nam, Phu
Yén, Tién Giang, Pong Thép, Trudng Sa... Vi
két cau don gian, gon nhe mang tinh thuong
mai cao cua thiét bi chung cat nude Carocell
da dugc tmg dung ¢ Viét Nam la mdt giai phap
thiét thuc phuc vu nudc udng va sinh hoat cho
ngudi dan ¢ cac ving bién dao va ving ngap
min. Tuy nhién chi phi gia thanh cho mdi mot
m? dién tich thiét bi con kha cao khoang 3.5
triéu VND/ 1m? tir d6 thuc ddy tac gia nghién
ctru tim hiéu danh gia thiét bi va hudng dén
no6i dia hoa san pham voi chi phi déu tu ré nhat
1a hét stic cap thiét trong tuong lai.
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2.  NOIDUNG NGHIEN CUU
2.1 Pic diém ciu tao tAm chung cit nuéc
Carocel
So vé6i cac thiét bi chung cit nudc sir
dung ning luong mat troi khac trén thé gisi
hién nay, Carcell c6 nhitng dac diém ciu tao
hét stre dic biét:
- Mait ngung tu chinh st dung vat li¢u
nhua trong sudt, dién tich 2m?.
- C6 bd tri bd ngung tu ngoai dit ngay
phia duéi tim hop kim nhom silic thay
vi phdi cdch nhiét voi dién tich béng
dién tich vé mat ngung ty chinh.
- St dung tam mang hép thu birc xa mat
troi gia nhiét lam bdc hoi nudc dong
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thoi cling 1a mang tham thiu , 1am bang
vat lidu soi c6 tinh thim thau cao dé
dam bao thAm déu nudc trén bé mat
v6i d6 nghiéng thiét bi khoang 30° ma
khong lam nudc chay thanh dong. Dién
tich 2m> bé day 1.5mm.

- Khoang cach giita bé mat nudc va tim
phtl nhya trong sudt (bé mit ngung tu
chinh) rt nho 2cm, day 1a uu diém dé
giam tré lyc dong hoi nudce, dam bao bé
mat ngung tu nhan dugc ti da cac phan
tr hoi nudc.

- Trong lugng chi c¢6 15kg cho dong
Carocell 2000 (loai 2 m?, Dai x Rong x
Cao : 1950x1100x40mm).
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Hinh 1. Bdc diém cau tao tam chung cat nuwde Carocell

1: TAm phu nhya trong sudt

2: Mang tham thau (mang hap thu btrc xa)
3: Tam hop kim nhom silic

4: Tam nhya mat day

Hinh 2. Tam chung cat nuée Carocell thiee té

5: Mang phan phéi nude cap

6: Duong ong nude thai )

7: Puong ong nudc chung cat

8: BO ngung tu phu hay bo ngung tu ngoai
9: B9 ngung tu chinh hay by ngung tu trong

2.2 Nguyén ly lam viéc

Bikc xa mat tréi

* Nuwdrc chung cit
Nguﬁn nwdc
e
Nwoe Xa

Hinh 3. Nguyén 1y qud trinh chung cdt nuée
nang lwong mat troi
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Qua trinh chung ct nudc dya trén nguyén
tac 1am bay hoi nudc dudi tac dung ctia birc xa
mat troi truc tiép chiéu dén céc thiét bi chung
cat. Nudc duogc gia nhiét dudi nhiét do diém
s6i, boc hoi trong diéu kién ap suat khi quyén
va ngung tu trén cac bé mat thuong 13 cac tAim
phu bang kinh hay bang nhra trong sudt.
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i ;’ude chung cét
Hinh 4. So d6 nguyén Iy thiét bi chung cdt
nuoc Carocell

Nguén nudc cip duoc dwa vao mang
(5) dat theo chidu ngang cua tdm Carocell va
phan phdi déu 1én tAm mang chung cat (2).
Du¢i buc xa mat troi nude dugce gia nhiét s€
bbc hoi va ngung tu trén tim pha nhya trong
sudt. Toan bd luong hoi trong thiét bi thi mot
phan nha nhiét an hoa hoi ngung tu trén bé
mit trong ctia tim phu, phan hoi con lai tudn
hoan ty nhién vao bd ngung tu ngoai (8) duoc
bd tri ngay mat duéi ctua tAm hop kim nhom
silic. Luong hoi nay tiép tuc nha nhiét an héa
hoi va ngung tu trén bé mit tim nhua mit day
(4). Toan bo luwong nude chung cat cua thiét
bi s& dugc thu hdi theo duong dng (7), phan
nudc con lai chira tap chit s& dua ra ngoai
theo dudng 6ng (6).
2.3. COSOLY THUYET
2.3.1 Trao d6i nhiét d6i luu

Theo cong thirc Newton nhiét lugng
truyén trong qua trinh tda nhiét doi luu co
dang:

0, =hA(t, —t), W (1)

2.3.2 Trao doi nhiét birc xa

Nang luong buc xa phat ra tuan theo
quy luat:
E=C,T* (2)

2.3.3 Nhiét lwong trao doi doi luu tir mat
nuwéce dén tam phu

Pay 14 qua trinh trao d6i nhiét ddi luu
trong khong gian kin, hon hop khi — hoi vo
cung phuc tap. Cong thitc dugc thyc nghiém
b1 Dunkle 1961

Q. =h, (T, T )A;W (3)

h :He sO toa nhiét d6i luu gilta bé mat nudce

va tam phu

(p, =P T, +273,15)]"
(268,9x10° - p. )

W/m?*C 4)

h, = 0,884, (T, ~T,)+

2.3.4 Nhiét lwgng béc hoi giira bé mit nwée
va tam phu

Q. =Ah_ ( TW_TP) ;W (5)
Theo Dunkle gitra hé $6 t()a’ nhiét boc
hoi va h¢ so toa nhi¢t doi luu c6 moi quan hé:

Py—Pp

hew = 16.273.103. h,,. . Wim™C  (6)

w 'p

2.3.5 San lwgng nuée chung cit dwoc trong
mot gio

M, =%.36oo,kg/h 7)

2.3.6 Hiéu suit x4c dinh theo phwong phap
thuc nghiém

M, L
[15ar ™" ®)

3. THUC NGHIEM

Téc gia tién hanh thuc nghiém thiét bi
chung cat nude Carocell 2000 (loai 2m?) trong
diéu kién thoi tiét tai thanh phd H6 Chi Minh.
Mo hinh thi nghiém duoc lip dit véi goc ng-
hiéng 30°, luu lugng nudc cap 6 lit/gid, hudng
chinh Bac — Nam, diéu kién gio tai diém khao
sat giao dong tur 0.5 -4 m/s, nhiét do moi
truong trung binh 32°C. Két qua thyc nghiém
duoc danh gia theo cac diéu kién thoi tiét khac
nhau, troi ning tét — ning yéu.

776)6
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THEwr>
/ Hinh 8. Biéu do nhiét dé nude chung cat —
nhiét do tam phu theo cuong do birc xa mat

Hinh 5. Po birc xa mat troi va nhiét do troi 15/6/2014
e My (th) el N w(ex)
lit/2m2/h lit/2m2/h

2.069

Hinh 9. Biéu do san lwong nude Iy thuyét va
, , thuc té - Nang tot, [ = 654W/m’ 15/6/2014
Hinh 6. Thuc nghiém tam chung cat nuoc i & S

Carocell TR, T,

Céc thong sb can do dat cudong do bic ..
xa, nhiét do bé mat tim phu ngung tu, nhiétdo .,
nudc trong thiét bi Carocell, nhiét @6 hoi, san
luong nudce thuc té duoc l'fly lién tuc mdi giodi
tr 7h — 16h trong ngay.
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Hinh 10. Biéu do san heong nudc ly thuyét va
thyc té - Nang yeu, I =460W/m?*, 16/6/2014
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4. KETQUA NGHIEN CUUVA THAO
LUAN

momo e mom s e Trong diéu kién thoi tiét tai thanh phd

H6 Chi Minh, véi goc nghiéng 30° va luu

luong nudc cip 6 lit/gio, thiét bi chung cat

nudc Carocell cho san lugng binh quan dat:

Hinh 7. Biéu do cwong dj birc xa - Nhiét dg
moi truong — Vén toc gié 15/6/2014
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5 lit/m*/ngay ( trdi quang may, ning tbt birc
xa trung binh I = 654W/m?) va 3 11t/m2/ngay
( troi ning yéu I = 460W/m2), hiéu suét theo
phuong phéap thuc nghiém dat dugc 52.37%.

Khi tién hanh thuc nghiém san lugng
nude chung cit ctia thiét bi Carocell phy thude
vao diéu kién birc xa mat troi, khi bire xa cao
nude duge gia nhiét 1én dén 66°C, qua trinh
boc hoi dé dang va lam tang nhiét hrong boc
hoi giita bé mit nuwdc va tim phu Q.. dan dén
tang san lugng nudc chung cat nhu: vay trong
qua trinh chung cat nudc can dic biét quan
tam dén thong s6 nay. Dé ting nhiét lugng bdc
hoi Q,, phai dam bdo chénh I¢ch nhiét do gitra
bé mat nuoc trong thiét bi va nhiét d6 bé mat
bén trong cua tAm phu 1a 16n nhat. Do d6 day
la yeu t6 hét strc quan trong dé hudng dén cai
tién nang cao san luong thiét bj Carocell. Nhiét
luong can thiét dé 1am gia nhiét nudc rat nho
do wu diém ndi bat cua tim mang tham thau
lam mong dong nude cip nén thiét bi c6 quan
tinh nhiét nhé va lugng nudc bdc hoi nhanh
hon, véi cudong do buc xa nho nhu nhitng luc
sang som, thiét bi cling co thé hoat dong dé
bt dau san xuit nude. Vi két cAu dac biét co
b6 tri thém bd ngung tu ngoai da lam ting san
lugng thiét bi 1én khoang 30% (1,5 it trong
téng san lu:ong 5 11t/m2/ngay) diéu nay c6 thé
1y giai ¢ chd tam chung cat nudc Carocell da
tang dién tich bé mat ngung tu 1én gap doi dé
gidi phong bé mit ngung tu hoi nudc va di
tach mot phén bd ngung tu ra khoi b bdc hoi
dé qua trinh ngung tu dién ra dé dang hon.

Két qua tinh toan san lugng nudc chung
cét 1y thuyét va thyc té van con chénh léch do
phu thudc vao cac yéu t trong qua trinh thyc
nghiém nhu: nhiét dé moi truong, tde do gio,
may che phu...

Thong qua qué trinh nghién ctru va thuc
nghiém cho thiy Carocell 1a thiét bi chung
cat nu6e kha hoan hao, bén canh cac uu diém
vé két ciu con tao ra san luong nuéc chung
ct 16m, rat pht hop véi cac ho gia dinh ving
sdu, ving xa va ving bién dao. Tiém ning
mg dung thiét bi nay tai Viét Nam 1a rat 16n,
nhu ciu cung cip nude sach, nudc udng tinh

khiét cho nguoi dan 1a rat can thiét tir d6 thiic
day tac gia nghién ctru cai tién nang cao san
lwong va noi dia hoa thiét bi dé ha gia thanh
san pham trong twong lai.

Cac ky hiéu

Q. Nhiét luong truyén qua bé mit trong
mot don vi thoi gian, W

h: Hé sb toa nhiét trén bé mat, W/m?°C
A: Dién tich bé mit téa nhiét, m>

t,: Nhiét d¢ trung binh trén bé mit vat
ran, °C

t: Nhi¢t do trung binh cta chét long, °C
E: Kha nang buc xa ban cAu cta vat den
tuyét doi, W/m?

C,=5.67*10" W/m’K* hang s Stefan-
Bolztmann

T: Nhiét do bé mit vat, K

h_:H¢ sb toa nhiét ddi luu gitra bé mat
nude va tam phi, W/m>C

h_:H¢ sb téa nhiét boc hoi gitra bé mat
nude va tam phi, W/m?C

T : Nhiét d6 bé mat nude, °C

T Nhiét d6 bé mit trong ciia tim phu
(mat ngung tu chinh) , °C

p,: Phan ap suét hoi nudc bao hoa tai bé
mat nudc, N/m?

p,: Phén 4p suit hoi nudc bio hoa tai bé
mat tam phii, N/m>

Q,,: Nhiét luong trao doi ddi luu tir mit
nuoc dén tam phu, W

Q,,: Nhiét luong béc hoi giita bé mit
nudc va tam phi, W

M_: Sén lugng nude chung cat duoc
trong mot gio, kg/h

L: An nhiét hoa hoi ciia nuéc. J/kg
I: Cuong do birc xa mit troi, W/m?

n..: Hiéu suat xdc dinh theo phuong
phép thuc nghiém, %
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