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MO HiINH HE THONG PHUN SUONG LAM MAT TU PONG
SU DUNG NGUON NANG LUQNG MAT TROI

Lé Thi Thu Hwong', Trinh Xuén Théing?, Lé Quyét Thiing!
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Ngay bai bao dugc duyét dang: 15/08/2018

Tém tit:

T rong nghién ciru ndy, mé hinh hé thong phun suwong lam mat ty dong cho trang trai quy mo l(m st
dung nguon nang lwang mdt troi dwoe xdy dung va kiém chimg. Hé thong tao ra nguon dién tir cdc tam pin
mdt troi va cap nguon cho dong co bom nwée ba pha théng qua bién tan, dong thoi dién nang ciing dwoc
lueu triF trong dce quy dé sir dung khi khéng c6 dnh sang mdt troi. Két qua thue nghiém cho thdy mé hinh hé
théng c6 thé giam dwoc nhiét dg toi da khodng 7.2°C trong thoi gian khoang 32 gidy.

Tir khéa: Hé thong phun swong; Nang lwong mdt troi; Bién tan; On dinh dp sudt.

1. Giéi thiéu

Tir khi Qudc hoi ban hanh Phép 1énh Gidng
vat nudi nim 2004 dén nganh chén nuoi Viét Nam
da va dang co su thay doi mot cach nhanh chong,
tu mot nén san xuét chii yeu tu cung, tu cap sang
nén san xuit hang hoa theo hudéng cong nghlep,
hién dai. San lugng san pham da tang truong gip
d6i trong thoi gian tir nam 2005 dén nam 2016. San
luong thit tang tir 2,5-2,7 triéu tan 1én 5,4 triéu tn.
Sira tang tir 100.000 tin 1én dén 800.000 tan. Tuy
nhién, nganh chan nuoéi Viét Nam nhin chung con
nho 1¢, chan nudi quy mé gia dinh chiém ty 1¢ cao
tir 60-70% [1]. Viét Nam c6 diéu kién khi hau tuong
d6i khic nghiét véi mua dong lanh gid va mua hé
oi burc. Nhiét do cao vao mua heé cé anh hudng 16n
dén sirc khoe cua vat nudi dong thoi cling gdy nén
6 nhiém méi truong. Dé giai quyét van dé do, cac
hé théng lam mat, khir mii thuong dugce sir dung va
hé¢ théng phun suong lam mat 1a mot trong nhiing
hé théng ¢ vu diém ndi bat. Tuy nhién, nguén dién
st dung thong thuong 1a dién ludi va chu yéu sir
dung dién xoay chiéu mot pha, bo diéu khién don
gian, phil hop véi cac trang trai nho. Doi véi cac
trang trai ¢6 nhu cau cong sudt s dung 16n, viéc
diéu khién luong phun suong, mé rong giam sat,
llnh hoat thay ddi cac yéu cau lam mat (nhiét d¢ dat,
d6 4m...) theo thoi diém trong ngay va trong nam la
kho thyc hién duge. Pac biét cac trang trai vira va
16n thong thuong dugce dat o cac khu vuc xa dan cu,
mdt vai noi chua c6 dién ludi hodc chi phi cho viée
xdy dung hé thong dién 16n.

Viét Nam dugc xem 1a mot qudc gla co tlem
nang rat 16n vé nang lugng mat troi s6 gio nang
trung binh khoang 2.000 — 2.500 gio/nim, tong
nang luong buc xa mat troi trung binh khoang 150

Khoa hoc & Cong nghé - S6 19/Thang 9 - 2018

kcal/cm2/nam, v6i wdc tinh tiém nang 1y thuyét
khoang 43,9 ty TOE (tdn dau tuong duong/nim).
Cung v6i cac chinh sach khuyén khich viéc sur dung
nguon nang lugng mat trdi ctia chinh phu rét nhiéu
du 4n dién mat troi da va dang du()'c trién khai rong
khip ca nudc véi toc do phat trién nhanh. Do do6
viéc str dung ngudn ning luong mit troi cung cip
dién ning cho hé théng phun swong lam mat c6 y
nghia thuc tién cao.

Hé théng phun suong 1am mat dugc thiét ké
dé mang t6i sy thoai mai trong thoi tiét ning nong
lgi dung dac tinh vat 1y vu viét cia nude. Nude co
kha ning hip thy nhiét dic biét cao va nhiét 4n boc
hoi. Khi nudc duge phun dudi 4p suit cao thong
qua céac voi dac biét vao trong khong khi, cac hat
nudce co kich thudc 5-10 pm duoc gidi phong xuét
hién glong nhu suong mu. Swong mu phat ra vao
khi quyen hap thu nang luong xung quanh (nhiét)
va bdc hoi loai bo nhiét tir moi truong, do do lam
giam nhi¢t d9. Qua trinh nay dugc goi la [am mat
bay hoi [2].

A. Atich va S. A. Shariff [2] da thiét ké, ché
tao va phan tich hé théng phun swong lam mat st
dung ngudn ning lwong mit troi tri gia 1500 USD
v6i thoi gian thu hdi von 1a khoang 30 thang, trong
khi thoi gian sir dung cua hé théng co thé 1én dén
hang chuc niam vdi ngudn ning luong mat troi vo
tan. H. Esen va O. Tuna [3] cling dua ra danh gia
hé thdng phun suong 1am mat st dung ngudn ning
lwgng mat troi cho quan giai khat c6 dién tich 24 m?
tai E1a21g, Tho Nhi Ky tri gia 2480 USD véi thoi
gian thu hdi von cua hé thong 1a 43 thang.

Céc hé théng phun suong lam mat cho cac
trang trai 16n va vira c6 yéu cau vé cong sudt bom
twong dbi 16n. Do d6 dong co bom ba pha thuong
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duogc wu tién hon 1a dong co bom mot pha. Dé tiét
kiém dién nang ddng thoi linh hoat trong viée didu
khién hé thdng, cac bién tin cong nghiép dugc wu
tién str dung. Nhom tac gia d& xuét thiét ké, ché tao
bd chuyén d6i DC-AC 1am trung gian dé c6 thé dua
dién ap tir dc quy (duoc sac tir dan pin mit troi) dén
bién tan cong nghi¢p ma khong can st dung nguon
dién xoay chiéu tir dién ludi. Nguon dlen xoay
chidu nay ciing c6 thé duoc sir dung dé cap nguon
cho cac tai xoay chiéu mot pha. Nhimg két qua dat
duoc cua bai baogop phan tich cyuc trong viéc cung
cap cac kién thirc tong quan mot cach chi tiét trong
viéc tao ra mot ngudn dién doc lap st dung nang
lugng mat troi ing dung trong viéc phun suong lam
mét cho trang trai nudi trong véi quy mo 16n va vira.
Dong thoi cac kién thirc duge dua ra trong bai bao
ciling c6 thé ap dung trong cac linh vuc khéc 6 lién
quan dén ngudn niang lugng méi va tng dung tu

dong hoa trong ndng nghiép, chan nudi.

2. Xay dung mé hinh hé théng phun swong lam
mit ty dong sir dung ngudn ning lwong mit troi
2.1. Ché tao mé hinh, yéu ciu va giai phap

Do san pham cua bai bao 1a mo hinh, chi
nham muyc dich kiém nghiém tinh ding dén coa
phuong 4n dé xudt nén dé don gian, cac thiét bi cia
bd phun suwong dugc lya chon theo cac bg tich hop
san cua cong ty cung cip thiét bi phun suwong lam
mat. Cu thé: lwa chon hé thong phun swong gdm béc
phun mé 3010, day phun suong 8mm. O diy mic du
dién tich phun suong cho mdé hinh nhd, nhung dong
co bom van sir dung dong co ba pha dé khong mat
di y nghia ctia phuong thirc diéu khién sir dung cho
céc trang trai 16n va vira. Pong co ba pha cong suét
nho st dung trong mé hinh bai bao dwoc quan lai tir
dong co bom mot pha.
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Hinh 1. M6 hinh hé théng phun swong lam mat tw dong sir dung nguon ndng heong mdt troi

Mo hinh hé théng phun swong lam mat sir
dung ngudn niang luong mit troi dugc thiét ké trong
bai bao phai dap ung cac yéu ciu co ban sau:

- Ngudn dién cung cap cho hé thong sir dung
ngu6n nang lugng mat troi.

- Hé thong c6 thé diéu khién phun suong tur
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dong theo nhiét do dat trudc. Nhiét do nay co thé
thay doi dé dang bang cach can thiép vao chuong
trinh diéu khién.

- Hé thdng c6 thé 6n dinh duoc ap suat trong
duong dng theo ap suat dat trude. Khi thay doi quy
mo, dién tich phun swong hodc thay doi hé thong
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phun, béc phun c6 thé thay doi dugc ap suét dat
béng cach can thiép va chuong trinh diéu khién.

- Hé théng sir dung dong co bom ba pha dé
tao ra ap lyc dua nudc tdi cac béc phun.

- Hé théng c6 thé tao ra ngudn dién xoay
chiéu mot pha doc lap dé phuc vu cho mot ) yéu
cau khac.

Dé c6 thé dap ung duoc cac yéu ciu vé mod
hinh hé thong phun suong lam mat tu dong sir dung
ngudn nang luong mit troi, giai phap duwoc nhom
bai bao dé xuét nhu sau:

- Str dung 2 tdm pin mat trdi moi tim 100Wp
dé chuyén ngudn ning luong mat trdi thanh dién
nang.

- Sir dung 2 binh dc quy 100Ah két hop vai
bo diéu khién sac dé Iuu trir dién ning tir tdm pin
mat troi.

- Str dung bd chuyén ddi DC-AC dé chuyén

ISSN 2354-0575

dién ap 12VDC tir dc quy 1én thanh dién ap 220VAC
cung cap cho cac thiét bi dién. Pong thoi dién ap
220VAC tir bd chuyén doi DC-AC dugc cap vao
bién tan MM440 dé diéu khién dong co bom ba pha.

- Sir dung cam bién PT100 két hop vai bo
chuyén d6i dé co thé do dwoc gia tri nhiét d6 moi
truong.

- Sir dung cam bién ap suat c6 dai do tir 0-10
bar, két hop voi bién tan dé co thé didu khién 6n
dinh ap suat theo thuat toan PID.

- B6 diéu khién sir dung CPU 226 AC/DC/
RLY.

2.2. Chwong trinh diéu khién

Tir yéu cau va giai phap dugc trinh bay trong
phan 2.1, so @ nguyén 1y cta phan didu khién cho
hé thong phun suong va lam mat ty dong st dung
ngudn ning luong mat troi dwoc dé xuat Hinh 2.
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Hinh 2. So' d6 nguyén Iy mach phan diéu khién hé thong phun swong lam mat sit dung nguon ndng heong
mat troi

Luu d6 thuat toan cho chuong trinh diéu
khién cho PLC CPU 226/AC/DC/RLY dugc thé
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hién nhu trong Hinh 3 va 4.
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Hinh 4. Luu do thudt todan chwong trinh con do
nhiét @ (da hiéu chinh theo hé thong thiec)

3. Két qua va thao ludn

Mo hinh hé théng phun suwong lam mat ty
dong str dung ngudn niang lwong mit troi duoc thé
hién ¢ Hinh 5. M6 hinh dugc dua ra thir nghiém véi
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mot s6 didu kién vé thoi tiét. Két qua dugc thyc hién
trong thoi dieém nang nong vao thang 4-5/2018 voi
dicu kién khong str dung quat lam mat dugc dua ra

0 Bang 1.

Hinh 5. M6 hinh thuc té hé thong phun swong lam
mat tw dong s dung nguon nang lwong mdt troi

Bang 1. Két qua kiém tra trén mé hinh phun swong
lam mat tw dong sw dung nguon nang lwong mdt troi

Thoi gian Nhigf:t do ban | Thoi gian dat dugc
diu (°C) nhiét do < 30°C (s)
9h00 32.1 15s
10h00 34.2 20s
11h00 35.5 27s
12h00 38.4 Pat 31.2°C sau 32s
13h00 37.8 Pat 30.5°C sau 32s
14h00 353 27s
15h00 34.2 20s
-2018  Journal of Science and Technology




Tir Bang 1, ta thiy nhiét do duoc giam
xudng dudi 30°C trong khoang thoi glan tr 15-20
gidy. Mot vai truong hop nhidu do cao tim 37.8°C
hay 38.4°C thi sau khoang thoi gian twong dbi dai
nhiét 46 khong dat dudi mirc 30°C nhu yéu cau, tuy
nhién nhiét d§ ciing giam xubng so véi nhiét d¢ ban
dau khoang 7.2°C sau khoang 32 gidy.

4. Két luan

Nhoém tac gia da thanh cong trong viéc xay
dung va kiém nghiém mé hinh hé thng phun suong
lam mat ty dong cho cac trang trai quy md 16n va

Tai liéu tham khao
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vira str dung ngudn ning luong mit troi véi cac tinh
nang: ty dong phun suong lam mat theo nhiét do dat
trudc; 6n dinh ap sut trong duong 6ng theo gia tri
dat trudc; dong co bom st dung bom ba pha dugc
diéu khién bang bién tan. Nhiét d¢ giam duoc 16n
nhit 14 7.2°C, thoi gian dé nhiét do dat muc dudi
30°C twong dbi ngén chi khoang 15-30s. Vi nhung
két qua nhu vdy, phuong an d& xuét trong viée két
hop ngudn ning luong mit troi véi hé thong phun
suong lam mat ty dong phuc vu cho cac trang trai
16n co tinh kha thi cao.
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MODEL OF AUTOMATIC SOLAR ASSISTED COOLER WITH MISTING SYSTEM

Abstract:

In this study, a model of automatic solar assisted cooler with misting system for the big farms, is
established and verified. The system generates required electricity with the solar photovoltaic modules to
power pressurized water three phase pump through an inverter and stores it in a battery for use when there
is no sunlight. The experimental results show that the temperature can be reduced up to 7.2°C after about

32 seconds.

Keywords: Misting system; Solar, Inverter, Stable pressure.
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