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TOM TAT

Nuroe ngot sw dung cho sinh hoat va twoi tiéu tai cac vung bi xam nhdp man, ving ven bién va hdi ddo la
van dé dwge nhiéu ngueoi quan tam hién nay. Bai bdo trinh bay két qua nghién ciru thir nghiém san xudt nuée
ngot tir nudc bién bang phwong phdp phun sir dung ning heong mdt troi. Két qua nghién civu cho thdy trong
khodng thoi gian tir 8 gio —16 gio, cuong do birc xa do dirgre tir 300 — 1200 W/m?, dién tich tam thu ning hrong
mdt troi la 2 m?, lwong nudce ngot thu dwoc twe 0,5 - 1,12 lit/h, lwong dién tiéu thu trung binh 0,433 kWh/lit. Két
qua thiee nghiém nay da mé ra hwéng nghién cieu san xudt neée ngot tir nueée bién sir dung nang heong mat
troi nham giam chi phi nuwée ngot & cdc ving bi nhiém man.

Tir khéa: Ning heong mdt troi, buong phun bay hoi, khir mén, chung cdt nudc.

ABSTRACT

Today, many people are concerned about the water used for living and irrigation in salty areas, coastal
areas and islands. The article presents the results of the experimental research on the production of fresh
water from seawater by spraying using solar energy. The research results show that in the period from 8 to 16
hours, the radiation intensity measured from 300 - 1200 W/m?, the solar collector area is 2 m’, the amount of
fresh water obtained is from 0.5 — 1.12 liters/h, the average electricity consumption is 0.433 kWh/liter. This
experimental result suggests the research on the production of fresh water from salt water using solar energy
to reduce the cost of fresh water in salty areas.

Keywords: Solar energy, spraying evaporation chamber, desalination, water distillation.

I. PAT VAN PE

Sy khan hién vé nuéc s dung cho sinh
hoat va tudi ti€u tai cdc vung bi xdm nhép
min, ving ven bién va hai dao giy ra it
nhiéu nhitng khé khin cho ngudi dan ¢ khu
vuc nay. Pay ciing 1a huéng nghién ctru cua
nhiéu nha khoa hoc nhim tim kiém cac giai
phap dé dap tng duoc nhu ciu vé nudc sir
dung [1-12], bén canh nhiing nghién ctru

dung mang loc dé khir man nhu Tran Thi Thu
Hién va cong su [2] da nghién ctru khir mén
bang céng nghé mang loc nano, Piang Xuan
Hién [3] nghién ctu tng dung cong nghé
mang thim thiu nguoc, Pham Vin Toan [10]
nghién ctru tng dung mang loc nano (NF) va
mang loc tham thdu nguoc (RO), Lé Thanh
Son va cong su [9] nghién clru su dung
mang dém khi dé khir man va cho thay hiéu
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qua. Nghién ctru khir min bang phwong phap
chung cét, trong d6 chu y dén viéc st dung
ngudn nhiét 1a nang lwong mat trdi (NLMT)
dé tiét kiém ning luong ciing duge nhiéu nha
khoa hoc quan tam, dién hinh c6 Tran Xuan
An va cOng su [1] d3 nghién clru anh hudng
clia goc nghiéng va bd ngung tu phu dén san
lugng cua thiét bi chung cat nude, két qua cho
théy, san lugng nudc chung cat dat 4,9 kg/m?,
ung v&i blrc xa trung binh 635 W/m?; L&
Xuan Phong va cong su [7] da nghién clru
mo phong va thuc nghiém thiét bi chung cét
nuéc st dung NLMT dang bac thang két
hop bd ngung tu phu, san lugng nudc chung
cat cho ra 4,265 kg/m?, v&i bic xa trung
binh trung binh 586 W/m? Nguyén Minh
Pha va cong sy [8] d3a nghién ctru chung
cit nudc ngot bang NLMT c¢6 cap nhiét bd
sung bang Collector 6ng nhiét dng chan
khong; két qua, lugng nudc sach thu duogc
trung binh 4 1it/m*ngay; Hoang Vin Viét va
cong sy [11],[12] nghién clru thiét bi chung
cat nudc sit dung NLMT dang bon don két
hop 6ng thiy tinh chan khong, két qua san
lugng nudc chung cét dat 5,86 kg/m?, g
véi bic xa trung binh 516 W/m% Nguyén
Hitu Nghia va cong sy [6] nghién ctru thiét
bi san xuét nudc ngot c6 sir dung budng phun
bay hoi luu lugng trung binh tir 300 - 400
ml/h, cho thay hiéu qua cao. Viéc nghién ciru
sit dung cong nghé phun bay hoi dé khir min
dugc nhiéu nha khoa hoc nuée ngoai thuyc
hién [13-21], dién hinh nhu nghién ctru cia
Benan Cai va cong sy [13] da nghién ctru anh
huong cua qua trinh hoa hoi dén qua trinh
khtr min bang phwong phap phun bay hoi;
Farshid Fathinia va cong sy [14],[15] da
nghién ctru thuc nghi¢ém anh huwong cua cac
thong s6 van hanh nhu d6 qua nhiét, 4p suét,
voi phun dén hiéu qua ciia qua trinh khir man
bang phun bay hoi; M. Maria Antony Raj va
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cong sy [16] dd nghién ctru tdng quan vé qua
trinh khir man bang phuong phap phun bay
hoi, nghién ctru da so sanh cac h¢ théng khu
mudi bay hoi nhanh khac nhau dang 1 cip,
nhiéu cdp, mot cip v6i tAm thu nhiét NLMT
dang tdam phang, dang khir am két hop bay
hoi nhanh, chung cit baing NLMT két hop
bay hoi nhanh, cho thiy luong nuéc chung
cat thu dugce d6i voi dién tich tdm thu nhiét
2 m? dat khoang 8,5 lit/ngay; Penghua Guo
va cong su [17] di nghién ctru hé théng
chung cit khir mudi dang phun bay hoi va
cho thiy hiu quéa cao; Qi Chen va cong su
[18] nghién ctru khir mudi bang phuong phap
bay hoi nhanh ¢6 st dung NLMT lam ngudn
nhiét két hop véi viée bo sung thém vat licu
chuyén pha dang vién nang, két qua nghién
ciru cho thdy hiéu qua san xuét nudc ting
23,1%, nang lugng tiéu thy giam 18,3%;
Raid Alrowais va cdng sy [19] da nghién clru
thiét bi khir mudi bang phun bay hoi két hop
v6i thiét bi tao rong xbp gitip ting 34% san
luong nudc ra; S.A. El-Agouz va cdng su
[20] d4 khir man bang phun bay hoi mot cap,
sit dung tdm thu NLMT 1m?, két qua ning
suit dat 9 lit /m? ngay, tdng chét rin hoa tan
cua nudc ngot 1a 40 ppm, chi phi mdi lit 1a
0,029 USD/lit; Kiran C H va cong su [21] da
nghién ctru khir mudi bang NLMT st dung
vat lidu d6i pha va bom chan khong, két qua
cho thiy véi birc xa tir 312,5W/m? - 925W/m?,
nang sudt chung cit dat 1,5 - 2,2 lit/ngay véi
dién tich 0,54 m>.

Két qua tong quan cho thiy, nhiéu nghién
ctru trong va ngoai nudc da tién hanh dé tim
ra giai phap khir man nude bién dé thu nuéc
ngot, trong d6 nghién clru san xuat nudc
ngot bang phuong phap phun bay hoi sir
dung NLMT cho théy hi¢u qua cao, hién tai
chua cé nhiéu nghién ctru thir nghiém theo
theo phuong phap nay ¢ Viét Nam, dac biét
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phia Nam c6 nhiéu tiém ning vé birc xa mit
troi. Vi vay, viéc nghién ctru thir nghiém san
xudt nudc ngot tir nude bién bang phuong
phéap phun sir dung NLMT 1a rét can thiét.
I1. POI TUQNG, VAT LIEU VA PHUONG
PHAP NGHIEN CUU
2.1. Poi twong, vit lidu va pham vi nghién ciru
Déi tugng nghién ctru 1a cac thong sb 1am

Hinh 1. So' dd nguyén Iy lam viéc ciia thiét bi

Chau thich:

1. Bom tuén hoan

2. Dan collector mit troi
3. Van xa khi

4. Binh gia nhiét

5. Binh gidn né

6. Bom phun

9. Cum voi phun
10. Budng phun

12. Binh chira nuée bién

8. Pdng ho hién thi ap suit

11. Binh chtta nuéce ngot sau khi ngung

13. Dan dng xoan ngung tu 4m

viéc ciia thiét bi san xuit nudc ngot bing
phuong phap phun st dung NLMT (Hinh 1
va 2). Vat liéu nghién ciru: nudc bién lay tai
vung bién Nha Trang — Khanh Hoa, c6 do
man ban dau tir 30 + 35 %o, nudc san xuét ra
dung dé tudi tiéu c6 do6 man < 0,5 %o. Pham vi
nghién ctru: nhiét d6 lam viéc tir 50 + 70 °C;
nang suit: 0,5 +1,2 lit/h.

Hinh 2. Thiét bi thwe nghiém

a. Van diéu chinh hru luong
[><] Van chan
, duong nudc noéng
— , dudng nude bién c6 nhiét do cao
—— , duong nude bién vao co nhiét do thép
, nudc ngot sau ngung tu

7. Van diéu chinh ap sudt phun  14. TAm ludi dan huéng thu dm ngung tu

Nguyén ly hoat dong: Nudc sach dugce su
dung nhu chat tai nhiét, tudn hoan khép kin
nhén nhiét tir tAim thu NLMT (2) va gia nhiét
cho nuéc man tai binh gia nhiét (4). Tai
day, nudc man dugc gia nhiét nong 1€n va
dugc bom phun (6) nang 1én ap suét cao va
phun nuéc min dang suong vao budng phun
(10), budng phun c6 két cau gdm 03 binh
16ng nhau, tai day c6 mot phan nudc bay
hoi 1én trén, phia trén c6 dan 6ng ngung tu
(13) 1am mat, hoi nuéc ngung tu va chuyén

sang trang thai long chay xudng binh chira
nude ngot (11). Ap sudt phun co thé diéu
chinh dwgc théng qua van (7), phan nuéc
chua bay hoi dugc tuan hoan vé lai binh gia
nhiét (4) hodc xa bo khi ndng d6 mudi cao.
Van (a) dé diéu chinh lugng nudc lam mat
cho dan ngung tu dng xodn (13) va 40 nude
lam mat. Cac thong sb chinh ciia hé thong
thé hién ¢ Bang 1.
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Bang 1. Thong s6 thiét bi chinh

STT

Thiét bi

Théng sb

Budng phun bay hoi gdm 03 binh dit 16ng vao nhau:
- Binh thtr 1 dugc bo tri ngoai cung dong vai tro ao
nudc lam mat, giap giai nhiét cho hoi nudc bén trong.

Duorng kinh, D, = 520 mm,
Chiéu cao, H, =650 mm,
Vat liéu Inox 304, day 1,2mm

- Binh thit 2 duoc bd tri phia trong binh tha 1, tao khe

Ducmg kinh, D, = 480 mm,

tam, hang san xuit Rheken — Nhat Ban

1 |ho dé chira nudc lam mat (giai nhiét cho hoi bén trong) | Chiéu cao, H, =630 mm,
Vat liéu Inox 304, day 1,2mm
- Binh thir 3 dugc bd tri phia trong cing, dong vai tro Du(mg kinh, D, =300 mm,
1a budng phun bay hoi Chiéu cao, H, 320 mm,
Vat liéu Inox 304, day 1,2mm
Binh gia nhiét Duo‘ng kinh, D, =210mm,
Chiéu cao, H = 400mm
2 Ong trao d6i nhiét bang titan, dién
tich F=0,48m?, duong kinh ngoai
d=21cm, chiéu dai 1 = 7,3m
B6 ngung tu gom: Duorng kmh ong, d =6mm,
- Ong xodn Chiéu dai 6ng, 1 w=om
Vat liéu Inox 304, day 1 mm
3
- Ao nude Puong kinh, d = 480mm,
Chiéu cao, h = 530 mm,
Vit liéu Inox 304, day 1,2mm
Tam thu NLMT dang tam phang, - Kich thudc:
4 |Model MGS-2000BLT hang san xuat Megasun DxRxC: 2000 x 1000 x 80 mm
- Dién tich kinh hap thy: F = 2m?
Bom phun: dang bom ly tim, bom nudc néng, hing |Cong suit: 200 W, cot ap tdi da:
san xuat Rheken — Nhat Ban. Khi phun ¢ dp suat|25 mH,0, luu lugng toi da: 2,0 m*/h.
s Py, < 2,5 bar, sir dung bom c6 thong s6 sau:
Khi phun & ap suat Py, = 2,5 = 5 bar, st dung bom ¢6 | Cong suat: 1100 W, cot ap ti da:
thong so sau: 50 mH,0, luu lugng t6i da: 6,0 m’/h
6 Bom tuan hoan: sir dung bom nudc néng, dang bom ly | Cong sudt: 200 W, cot ap toi da:

25 mH,0, luu lugng t6i da: 2,0 m¥/h.
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2.2. Phuwong phap nghién ciru

- Phuong phap 1y thuyét: tong quan céc
nghién ciru trong va ngoai nudc vé thiét bi san
xudt nudc ngot bang phuong phap phun sir
dung NLMT, phén tich, danh gia.

- Phuong phap thuc nghiém: chay thir

nghiém san xut nudc ngot bang phuwong phap
phun st dung NLMT, & céc ché do khac nhau;
Po lugng nudc thu duoc, d0 man va nang
lwong tiéu hao; Phan tich dénh gia két qua thu
duoc dé chon ra ché do 1am viéc thich hop, so
d6 b tri dugc thé hién & Hinh 3.

Thycnghiém hé théng

Xac dinh cueong d6 birc xa

Anh huong cuacuong
d6 birc xa dén nhiét @6
gia nhiét

Anh huéng ap suat phun
dén lvu lvong nude ngot
thu dwoc

Anh huéng chiéu cao dat
voi phun dén lvu leong
nudcngot thu dwoc

Cac chi tiéu danh gia

A 4

Niang luong tiéu hao, kWh

D6 man, %o Luu lwong nuéengot, I'h
Chon ché d thich hop
Hinh 3. So d bo tri thye nghi¢m
- Dung cu do: xuét Extech - Dai Loan, d6 phan giai 0,1°/1°,

+ Do d0 man cua nudc béng but do d0 man
ARB8012, hang san xuit Smart sensor, dai do tir
0,00 ppt — 9,99 ppt, 10,0 ppt - 50 ppt, d6 phan
giai 0,01 ppt, 0,1 ppt, do chinh xéc: £3%.

+ Po 4p suat bang dong hd ap sudt dau
WISE P258, vat li¢u inox, chuan CE Chau Au.

+ Po nhi¢t d6 bang thiét bi do nhiét do
EXTECH TM500, 12 du do nhiét do, hing san

d0 chinh xac: £0,4 %.
1. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Anh huéng clia cwong dd bire xa dén
nhi¢t dd gia nhié¢t va kha niing san xuit nwéc
ngot
3.1.1. Két qua thir nghiém kha ndng lam
nong nudc tai binh gia nhiét:
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Hinh 4. Bién ddi cwong dd birc xa va nhiét d9 binh gia nhiét theo thoi gian

Két qua thir nghiém trén Hinh 4 cho thay,
cudng do blrc xa thay doi trong khoang kha
16n tr 300 + 1200 W/m? trong khoang thoi
gian tor 8 ~16 gio, nhiét lugng buc xa nay
duoc cung cap dé lam néng gian tiép nudc
bién & binh gia nhiét, lam nhiét d6 nudc bién
tang tu nhiét do ban dau khoang 30°C Ién
dén hon 80°C tai thoi diém 12 gio c6 cuong
d¢ buc xa 16n nhat dat 1019W/m?. Vi nhiét
dd nay du dé thuc hién tha nghiém cho qué
trinh phun bay hoi dé san xuat nudc ngot tur

=@=Bitc xa (W/m?)

1200

992

940

1000 898

840
800
600

400

Bitc xa (W/m?)

200

8 9 10 11

=4=P§ man (%o)

1080

nuéce bién. Két qua nay tuong dong véi két
qua ¢ cac nghién cuu [7], [8], [11], [12].

3.1.2. Két qua thir nghiém kha ndng san
xudt nide ngot

Ché d6 van hanh: khi nhiét d6 binh gia
nhiét dat 60°C bom phun chay, bat dau phun
bay hoi khi nhi¢t d6 binh gia nhiét giam
xubng 55°C bom dimng, ap suat phun p = 1,5
bar, chiéu cao dit voi phun h = 7,5 cm. Két
qua thtr nghiém duoc thé hién ¢ Hinh 5:

=t=T1ru lwong (lit’/h)

1

1046 1020 0.6
oL 857 0.8 =
=
0.7 £ _
06 8
S 0.5 gn,g.
Qe 0.380'4 :C-j <8.
— g3 =8
' g
0.2 —
0.1
0

13 14 15 16

Thoi gian (h)

Hinh 5. Két qua thir nghiém & p =1,5 bar, h=7,5 cm
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Két qua cho thay, trong khoang thoi gian nay c6 thé duogc giai thich vi khi phun & ap suat
tur 8 gio dén 16 gid cuong do buc xa mat troi thap, cac hat am phun ra c6 kich thudc 1on, qua
dao dong tir 840 + 1080 W/m?, birc xa dat 16n trinh bay hoi chdm, dan dén luong nudc ngot
nhat vao khoang 12 gio. Sau khoang hon 1gio ngung tu thu dugc chua cao. Vi vay, can co6 cac
gia nhiét bang nudc ndong tuan hoan tir tam thu thtr nghiém & cac ché d¢ khac dé c6 dugc thong
NLMT, nhiét d6 binh gia nhiét dat trén 60°C va s0 thich hop cho h¢ thong.
hé thong phun da hoat dong. Sau 14 gio, cuong 3.2. Két qua nghién ctru d4nh huwéng cia
dd birc xa ¢6 xu huong giam. Luu luwong nudc ap suat phun dén qua trinh sin xuat nwéc
ngot san xuat dugc 16n nhat dat 0,64 lit/h vao ngot
thoi di€m gitta trua, d0 man dat mac yéu cau Két qua thtr nghiém khi van hanh véi ap
< 0,5 %o. V6i két qua nghién cuu trén thi luu suat phun p = 2+5 bar, h = 7,5 cm duogc the
lugng nay con kha thap so voi yéu cau, diéu hién ¢ Hinh 6.

===Birc xa(W/m?)  =+=Doman (%) ==Luu lugng (lit/h) =8=Birc xa(W/m? =+=Djmin(%0) =t=Luu lugng (lit'h)
1200 ; 2 1200 2
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1000 802 25 5 163 1000 89255 16 2
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Z 2z 0.95 100 0.97 252
= 600 1 2E £ 600 1 5E
s 08E5 # o0 'S
£ 400 06=8 £ 40 08 &<
< 0-4 z & 400 047 o6 E a]
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0 0 0.00 0. 02
R 0 0
s ';l.."f I" Wonoe § 9 10 11 12 13 14 15 16
organ. () Thoi gian (h)
Ket qua thi nghiém & p=2bar, h=7,5cm Ket qua thit nghiém & p=3bar, h=7,5cm
=@=Biic xa (W/m?) =D min (%o) ==L lugng (livh) =@=Birc Xa (W/m?) =+=D{min (%) ==Liru luong (livh)
1200 3 1200 3.00
1024 1034 1012 1025
951 958 980
1000 867 T o 1000 8902 24600 250 _
- 785 735 815 o g
g 800 < 300 200 S 2
Z = £
5 600 :S: 600 150 £ 2
2 o Ea
E 400 E 400 1.00 = ]
g
200 200 0.50 ~
0 0
8 9 10 11 12 13 14 15 16 0 ~0.06—60 0.00
Thosi gian (h) 8 9 10 11 12 13 14 15 16
N Thoi gian (h)
Ket qua thit nghiém & p=4bar, h=7,5cm Két qua thi nghiém & p=5Sbar, h=7,5cm
Hinh 6. Két qua thir nghiém & p =2+5 bar, h=7,5 cm

Két qua thtr nghi€ém cho thay, 6 p = 3 bar, ngot thu dugc tang.
cuong do blrc xa mat troi dao dong tir khoang Tuy nhién, khi ting 4p suat phun p = 4
750 = 1015 W/m?, birc xa dat 16n nhat vao bar, & cuong do buc xa mat troi dao dong tu
khoang 12 gid; luu lugng nudc ngot san xuat khoang 730 + 1034 W/m?, blrc xa dat 1on nhat
duoc tang dan theo cuong d¢ biic xa, dat 16n vao khoang 12 gio; luu lugng nudc ngot san
nhat 1a 1,12 lit/h vao lac 13 gid, d6 man & cac xudt dugc tang dan theo cuong do bic xa, dat
thoi diem déu dat mirc yéu cau < 0,5 %o. Dicu 16n nhat 1a 1,32 lit/h vao lac 13 gid véi dd man
nay co thé giai thich, khi tang &p suat phun, cac O cac thoi diém kha cao, c6 thoi diém 1én dén
hat am dugc phun ra c6 kich thuéc nho, tao 0,69 %o. Vo1 két qua nghién ctu trén thi luu
thuén lgi cho qua trinh bay hoi nén lugng nudc luong nudc ngot san xuat dugce kha cao so véi
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yéu cau, tuy nhién d6 méan nudc ngot ra vuot
hon so véi mirc can. Piéu nay cho thay, khi
tang ap suat phun thi luu luong nudc ngot thu
dugc ting, didu nay co thé duoc giai thich la
khi 4p suat phun ting, c6 hat swong duoc phun
ra c6 kich thuéc nhé hon nén dé bay hoi va khi
ngung tu lai thu dugc luwong nudce ra cao hon,
dong thoi khi tang ap suat phun thi dong phun

_ 10
— 09
€ 08
B
‘g N 0.7
b 0.6 0.525
2505 0-433
85 "
3L 0
=803
&
S 02
ol
g ol
200
2 3

duoc nang cao hon nén c¢é phan nudc c6 do
min cao bi kéo theo, bay ra va 1an vao khoang
nude ngot, 1am nude ra c6 d6 man cao. Két qua
thir nghiém khi ting ap suat phun p = 5 bar cho
thdy, ciing cho két qua tuong tu.

3.3. Luong dién niing tiéu thu dé san xuat
1 lit nuéce

Két qua nghién ctru duge thé hién ¢ Hinh 7:

0.731

I 0.668
4 5

Ap suat phun p (bar)

Hinh 7. Lwgng dién ning tiéu thu theo ap suit phun

Két qua cho thay, lwong dién tiéu thu trung
binh dé san xuét 1 it nudc ngot & cac ap suat
tir 2+5 bar dao dong trong khoang tir 0,4 dén
0,7 kWh/lit, lugng dién ti€u thu & p = 3 bar la
thip nhat. S¢ di ¢6 két qua nay bai vi ¢ ap suit
p = 3 bar, sit dung bom phun c6 cong sut P
=200 W, con mudn tao ap suat phun 16n hon
phai ding bom cé cong suit 16n hon, dong thoi
luong dién tiéu ton ciing nhiéu hon trong khi
luong nude ngot san xuat ra khong ting nhiéu,

=®=Birc Xa (W/m?) =*=Djmin (%) ===Luu luong (livh)
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Thoi gian (h)

Két qua thit nghiém & p =3 bar, h =5cm
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& &p suat p=2bar luong nudc ngot san xuét ra it
hon trong khi lugng dién ti€u thu twong duong
v6i khi phun & p=3bar. Tir cac két qua trén cho
théy, ché @6 lam viéc p=3bar,h=75cmla
phu hop.

3.4. Két qua nghién ciru anh hwéng cia
chiéu cao dit voi phun dén qua trinh san
Xuét nuwéec ngot

Két qua thir nghiém khi van hanh véi chiéu
cao h=5 cm va 10 cm duoc thé hién & Hinh §:

=@=Birc xa ( W/m?)

=4=D0 min (%) ==L luong (livh)
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Két qua thit nghiém & p =3 bar, h = 10cm
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Voi phun

uéng phun

Nudce bién

h

vao

Nude hoi vé ‘I/
binh gia nhiét

I—>Nu'c'7c ngot
ra

Chiéu cao bo tri voi phun

Hinh 8. Két qua thir nghiém & p = 3 bar; h=5 cm va 10 cm

Két qua thir nghiém ¢ p = 3 bar, h =5 cm
cho thay, cuong do birc xa mit troi dao dong
tur khoang 850 + 1080 W/m?, luu lugng nudce
ngot san xuat dugc ting dan theo cudng do birc
xa, dat 16n nhét 1a 0,9 lit/h vao lac 14 gio, do
min & cac thoi diém déu dat murc yéu cau <0,5
%o. Vi két qua nghién ctru trén thi luu luong
nude ngot san xuat dugc chua cao. Pidu nay co
thé dugc giai thich khi ha thip voi phun, ving
phun swong ha thip xuéng mot phan am khong
bay dugc ra khoi budng phun nén khong thé
ngung tu va chay vé binh chira nudc ngot. Vi
vay, ché do nay luu lugng nude ngot san xuét
ra thip hon so véi thir nghiém khi h = 7,5 cm.
Khi thir nghiém ¢ p =3 bar, h = 10 cm cho thay,
cuong do blrc xa mat trdi dao dong tir khoang
810 + 1050 W/m?, luu lugng nudc ngot san
xuét duoc tang dan theo cuong do buc xa, dat
16n nhét 14 1,4 lit/h vao lic 13 gid, d6 man &
cac thoi diém déu cao hon 0,5 %o. V&i két qua
nghién ctru & ché do nay, luu lugng nude ngot
san xuit ra cao, tuy nhién d6 man lai vuot muc
cho phép. Két qua nay co thé duoc giai thich:
khi voi phun dugc nang cao, Vung phun suong
s¢ cao hon va ¢6 nhiéu hat 4m c6 chira mubi
bi cudn bay theo dong hoi va ra ngoai budng
phun, va 1an vao khoang nudc ngot, lam nuéc
san xudt ra c6 d6 man cao.

Nhu vay, tir cac két qua nghién ciru trén, c6
thé thay & ché do lam viéc p = 3 bar; h = 17,5
cm 1a pht hop nhat dé thiét bi san xuat nudc
ngot bang phuong phap phun sir dung NLMT
lam viéc hiéu qua, luu lwong nudc 16n nhét thu
dugc dat 1,12 lit/h. Két qua nay twong dong véi
két qua nghién ciru ciia M. Maria Antony Raj
va cong su [16] va Kiran C H va cong su [21].

IV. KET LUAN VA KIEN NGHI

- Tir cac két qua thir nghiém, tac gia rat ra
duoc mot sb két luan nhu sau:

+ Cuong do birc xa tai khu vyc thi nghiém
do duogc tir 300 — 1200 W/m? trong khoang thoi
gian tr 8 glor —16 gio, nhiét luong btrc xa nay
duogc cung cap dé 1am nong gian tiép nude bién
& binh gia nhiét, 1am nhiét d6 nudc bién ting
tlr nhiét d6 ban dau khoang 30°C Ién dén hon
80°C.

+ Ap suat phun anh huong nhiéu dén 1u:0'ng
nuwoc ngot san xudt ra, khi 4p suat phun thip,
cac hat am phun ra c6 kich thudc 16n, qua trinh
bay hoi cham, dan dén luong nudc ngot ngung
tu thu duoc thp; tuy nhién khi ting ap sut
phun thi dong phun dugc nang cao hon nén cac
hat am c¢6 d0 man cao bi cudn theo bay ra va
14an vao khoang nudc ngot, [am nudc ra c6 do
man cao.
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+ Chiéu cao dat voi phun ciing anh hudng
nhiéu dén luong nudc ngot san xuat ra: khi
ha thép voi phun ving phun suong ha thip
xudng, mot phan 4m khéng bay dugc ra khoi
buong phun nén khong thé ngung tu va chay
ve€ binh chtra nudc ngot, lam giam luwgng nudc
thu duoc; khi voi phun dugc nang cao, Vung
phun suong s€ cao hon va ¢ nhiéu hat am c6
chira mubi bi cudn bay theo dong hoi, ra ngoai
budng phun va 1an vao khoang nudc ngot, lam
nudc san xuét ra co d0 man cao.

+ Nhom nghién ctru di xac dinh thong sb
thich hop cho thiét bi san xuét nudc ngot bang
phuong phap phun st dung NLMT lam viéc &
p =23 bar; h=7,5 cm, luu luong nudc 16n nhat
thu dugc dat 1,12 1it/h v6i mirc nang lugng tiéu
hao khoang 0,433 kWHh/lit.

- Kién nghi: Két qua nghién ctru c6 thé lam
co so dir liéu dé tinh toan thiét bi chung cat

nude ¢ nhiét do khong can dun soi va két hop
v6i nang lugng tai tao dé tiét kiém ning lugng.
Cén tiép tuc nghién ciru sir dung dién mit troi
(pin mat troi) hodc dién gié dé cung cip dién
cho bom tuan hoan va bom phun nham tiét
klern nang lugng. Nghién cuu giai phap chung

c4t nuéc cho nhitng ngay it ning va ban dém dé
dam bao duoc lugng nude ngot cung cap.
Loi cdm on

Nghién ciru nay 1a mot phan két qua cta dé

tai nghién ctru khoa hoc cap Truong (Mi sd:
TR2023-13-51) “Thiét ké cdi tién thiét bi khir
man dé san xudt mede ngot bang buong phun
bay hoi swr dung nang lwong mat troi”. Nhom
tac gid xin chan thanh cdm on Truong Pai hoc
Nha Trang da hd trg kinh phi, tao diéu kién
vé thoi gian va co s& vat chat dé hoan thanh
nghién curu nay.
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