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KET QUA THU NGHIEM HE THONG BOM NANG LUQNG MAT TROI
CHO TRANG TRAI QUY MO VUA VA NHO

Pham Phiic Yén, Nguyén Thé Vii
Vien Thuy dién va nang lwong tdi tao
Phan Trin Hong Long

Truong Pai hoc Thuy loi

Tom tat: Viét Nam la quéc gia cé tiém ndng I6n vé phdt trién ning leong tdi tao. Tuy nhién Viét
Nam vdn la mét nuée dang phat trién nén sir dung nang lieong bén viing nhuw ndng hrong mat troi
trong néng nghiép nén dwegc xem la mot hiedng phdt trién. Khu viee Tay Nguyén va duyén hai Nam
Trung Bé ¢ nguon nang lwong mdt troi doi dao, c¢6 nhu cau twdi va phdt trién cdc loai cdy c6 gid
tri kinh té cao. Bai bao trinh cach mé phéng phoi hop bom ning lwong mdt tréi véi kha ndng tich
trit muede cho phat trién xdy dwng néng thén méi. Nghién citu dp dung tinh todn cho hé thong bom
cong sudt lén dén 15kW twdi vieon mdng tdy tai tinh Ninh Thudn.

Tw khéa: Bom nang lwong mat troi, nong thon moi, nang luwong tdi tao, bom tudi

Summary: Vietnam has great potential for the renewable energy industry, which helps the country
take a cleaner and more secure energy pathway. However, Vietnam is a developing nation, so
sustainable development mainly covers the use of renewable energy such as solar in agriculture.
The Central Highlands and South Central have an abundant source of solar energy, which is in
demand for irrigation and the development of crops of high economic value. This paper shows
how to simulate the combination of the solar pump with the capacity of water storage for new
countryside construction. The study applied calculations for the pump system with a capacity of
15kW to irrigate asparagus gardens in Ninh Thuan province.

Keywords: Solar pump, new-style countryside, renewable energy, irrigation pump

1. PAT VAN DE
Niang luong mat troi (NLMT) 1a mdt ngudn

Do d6 cin mo phong hoat dong theo gio clia cac
ngay lién tuc trong mot ndm dé co thé danh gia

ndng luong voO tdn va khong phat thai khi nha
kinh. Nang lugng mat troi da dugc con nguoi
su dung trong nong nghiép va quan su tir xa xua
bang nhiét hoic chiéu sang. Sau qué trinh phat
trién tmg dung pin mat troi trong cong nghé vé
tinh va du hanh vii try, hi¢n nay, cong ngh¢ bién
d6i quang dién da dwoc tmg dung nhiéu hon
trong nén kinh té ning luong va can huéng dén
ung dung lai vao nong nghi€p cong ngh¢ cao.

Niang lwong mit troi khong on dinh do anh
hudng cua thoi tiét, tuy nhién tong san luong
dién thu duoc lai thuong khong thay d6i nhiéu.

Ngay nhan bai: 20/12/2021
Ngay thong qua phan bién: 05/01/2022

hiéu qua cua hé thong sir dung NLMT.

Dé tai Iya chon khu vic Nam Trung Bo 1a noi
¢6 nguén NLMT tbt nhat & Viét Nam va c6 tiém
ning phat trién nhiéu loai ciy gia trj kinh té cao
dé nghién ctru thiét ké va mo phong qua trinh
van hanh h¢ thong bom NLMT.

Hé théng bom NLMT thuong gom ba thanh
phan chinh gom hé théng tdm pin, bo chuyén
ddi dién tir mot chiéu thanh xoay chiéu; bom
dién va dc quy néu can thiét.

Trong qua trinh m6 phong, mau thuan gitta nhu
cau cap nudc va kha nang tudi cua h¢ thong duogc

Ngay duyét dang: 28/3/2022
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giai quyét nho hé thdng bé chira di tich trir. Cac
danh gia s& tap trung vao nhimg thoi diém ning
yéu hodc nhu ciu tudi ting cao.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

Nghién ctru sir dung phuong phap mé phong tinh toan
NLMT thu dugc dé 4p dung cho hé théng bom
NLMT c¢6 két hop cac bé tich trit voi dung tich du
dung cho 3+5 ngay lién tiép c6 ning yéu. M6 hinh la
chon bé ¢6 dung tich tong 1én dén 150m°,

Pbi tuong tudi 1a loai cdy mang tdy, san pham
dau ra co gia tri dinh dudng cao dugc thi trudong
chép nhan, dem lai hi¢u qua kinh té cao hon 3+4
1an cac loai cdy trong truyén thong.

Qui mo6 4p dung la nhoém ho canh tic cdy mang

tdy, giai doan dau, qui mo tuéi dao dong
100+200m3/ngay, pht hop pham vi cong suit
ban dau cia mo hinh.

Thoi doan tinh theo gid khi c¢6 ning duoc sir
dung dé tinh toan cho toan bg thoi gian tron mot
nam tai khu vuc nghién ciu.
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Hinh 1: Vi tri nghién cuzu tai xa An Hai,
huyén Ninh Phuoc, tinh Ninh Thugn

Bang 1: Biic xa trung binh thang tai dia diém nghién cieu

Cuong do buc xa R Téng cuong do blrc xa mat
sy s 2k < Do lech ‘- Ao A . cn, an A LA eg
mg}t tI‘O‘l‘ dén mat chuin troi tI'}IC tl‘ep va lfhuech tan | Nhiét d6 | Van toc giod
phing nam ngang dén bé mit tam pin
kWh/m? kwh/m? kWh/m?2 °C m/s
Thang 1 150,5 68,2 169,5 24,5 3,2
Thang 2 152,1 63,9 165,1 25,0 3,0
Thang 3 174,8 80,2 180,6 26,6 2,7
Thang 4 193,2 77,0 189,1 27,9 2,2
Thang 5 183,6 85,7 171,6 29,1 1,7
Thang 6 1845 78,9 167,7 28,7 1,7
Thang 7 171,3 79,1 157,9 28,7 1,7
Thang 8 175,8 86,7 168,6 28,6 1,9
Théang 9 146,9 78,1 147,6 27,5 1,6
Thang 10 147,3 75,9 154,3 27,1 2,0
Thang 11 101,1 62,5 109,1 26,0 2,7
Thang 12 128,8 68,5 1445 25,2 3,4
Ca nam 1909,8 904,6 1925,5 27,1 2,3

Théang c6 birc xa trung binh 16n nhét 13 thang
4. Tuy nhién nang lugng thu dugc con phu
thugc vao nhiét do, d6 léch chuan, goc
phuong vi va géc nghiéng cta hé thong pin
nén can c6 danh gia dwa trén mo hinh chay
theo gid cdc ngay trong nam.

Théng c6 burc xa trung binh yéu nhat 13 thang
11.

Théng c6 nhiét do trung binh thap nhét 13 thang
1.

Céc cong thirc co ban duoc ap dung:

Cong thirc vé bom canh dan:
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Q = NgcXnpXNgc
9,81xXHXk

(2-1)

Trong d6 Q 14 luu lugng bom; Ngc 13 cong sut
dong co; Mo va nac 14 hiéu suat bom va hiéu
suat dong co; H 1a cot nudc bom va k 1a hé so
cong suat dong co dién.

Céc cong thirc co ban vé NLMT va bién d6i
nang luong:
Ng=uxIxA

E = ft‘f Nqdt

(2-2)
(2-3)
Trong d6 N 1a cong suat dau ra hé théng pin
NLMT; p 1a hi¢u sut chuyén ddi dién cua hé

thong pin; I 13 cudng d6 burc xa; A 1a tong dién
tich cac tam pin.
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3. KET QUA TINH TOAN

Pia diém trién khai mo hinh ndm & thén Tuin
Ta, x& An Hai, huyén Ninh Phudc tinh Ninh
Thuan c6 duong mat troi nhu trén Hinh 2.

et b, (e st 18

Hinh 2: BPuong mat troi khu veec nghién cuzu

Bang 2: Lwong nwée bom dwoc theo thang

Cuong d6 | Dién lugng bicn Cot nude Lu(_y,ng S6 ngay | S gio
biic xa day pin leong bom MUOC ) qay b | diy bé
: bom bom
KWh/m? KWh KWh m md ngay | S
bom
Théang 1 166,8 1989 1791 47,21 4292 6 7
Théng 2 162,7 1919 1632 47,78 3895 15 20
Théang 3 177,6 2088 1748 47,30 4143 16 24
Thang 4 185,8 2166 1751 48,44 4237 20 32
Théang 5 167,9 1975 1769 46,78 4254 2 1
Théang 6 163,6 1931 1727 46,80 4152 2 1
Théng 7 154,0 1818 1608 45,40 3751 3 2
Théang 8 165,1 1945 1736 46,39 4122 3 3
Théang 9 144.6 1708 1488 45,99 3489 6 4
Théng 10 151,4 1788 1478 46,21 3487 8 13
Théang 11 106,8 1280 1033 44,72 2366 1 1
Théng 12 141,9 1699 1497 46,04 3528 1 1
Ca nam 1888,2 22306 19258 46,59 45716 83 109

Téng lugng nude bom duge cao nhit khoang
4292m?® vao thang 1 (phu hop véi yéu td anh
hudng ciia nhiét d6 dén hiéu suat pin) va thap
nhat khoang 2366m? vao thang 11 (phu hop
v6i yéu t6 cudng do blc xa thap nhat trong
nam).

Thang 11 (ngay 3/11) va thang 12 (ngay 2/12)
13 hai thang c6 duy nhit 1 ngay tich trir day vao
bé chira do kha nang cung cap truc tiép nudc tir
NLMT trong thang thuong nho hon nhu cau
tudi. Cac thang con lai déu c6 mot vai ngay
nude tich thira vao bé, nhiéu nhat 13 thang 4 voi
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khoang 20 ngay tich day bé chira v&i s6 gio 1a
gin 32 gio.

Tdong luong nudce hang nam c6 thé bom dugce va
sir dung 13 gan 46000m°.

Theo Ivu lugng bom hang ngay thi dic biét chu
¥ vao cac thang mua dong nhu thang 11 c6 sd
luong ngay ning it, lugng nudc tudi can sir
dung thém tir ngudn bé tich trit thay cho kha
nang bom hut.

Trong cac ddy ngay thiéu nude, co thé xem xét
bd sung hé thoéng dc quy dé két hop giira viéc
tich day (thira thé ning nudc) sang tich trit hoa
nang vao ac quy.

Vi tong sb gio day bé 1a 109 gio/ nam, hé
théng can nghién ctu lip thém phy tai si

dung cho di¢n sinh hoat dé hodc co thé chuyén
sang tich trir sang dc quy dé tranh lang phi
nang luong.

Viéc ndy can nghién bd tri thém thiét bi tu
chuyén mach khi myc nuéc day bé, st dung 1
sensor kiéu phao hoac nhiéu sensor ¢ dinh dé
bao tin hiéu

Luogng nude tich trit vao bé chtra theo ngay
trong cac thang 3 va 4 (la cac thang thuong
xuyén day bé), thang 11 va 12 (1a cac thang co
it ngay tich ddy) duoc thé hién trén Bang 3.

Lugng nudc bom cu thé theo ngay cua cic
thang duoc the hién trén Bang 4.

Dién bién luong nude duoc chira vao bé mot sb
ngay trong ndm duogc the hién trén Bang 5.

Bang 3: Lwong nwéc tich trir vao bé theo ngay mét sé6 thang dai dién trong nim

Thang 3 Thang 4
|I|| ||.| | TR II Ll 11
Théng 11 Théng 12

Bang 4: Lwong nwéc bom twdi theo ngay caa 12 thang

Thang 1

Théang 2

i

Théang 3
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Théang 4 Théang 5 Théng 6
i ol ‘“II\.IuII‘ .‘.‘“ﬂ‘“““l
Théang 7 Théang 8 Théang 9
nh"lMﬂ“h ol I 3 Ll
Théng 10 Théang 11 Théang 12

Bang 5: Dién bién lwong nwéc dwgc chira vao bé mdt sé ngay trong nim

Ngay 4/1 — Pay bé

Ngay 7/3 — Khong day

Ngay 9/4 — Pay bé

Ngay 5/5 — Khong day

Ngay 1/7 — Khong day

Ngay 24/7 — Khong day

Ngay 26/8 — Gan day

Ngay 3/11 — Pay bé

Ngay 2/12 — Pay bé
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4. KET LUAN VA KIEN NGHI

Hién nay viéc ung dung khoa hoc cong nghé
hién dai vao cudc sdng dang 1a hudng di chung
ctia toan thé gidi. Chinh vi vay viéc ap dung
dién mat troi vao néng nghiép can dugc nghién
ctru két hop v6i nhu cau va kha nang thuc té cia
tung dia phuong.

Sy danh gia tudi bang NLMT can c6 danh gia
theo thoi gian dé chi ra dugc thuc té st dung
g v6i sy bién ddi vé ngudn tai nguyén ning
theo gid trong ngay va ngay trong thang. Mot
$6 yéu t6 ddu vao ban dau da lya chon cho phu
hop nhu dién tich va luu lugng tudi, cao do

TAI LIEU THAM KHAO

bom va hiéu suat ciia bom.

Nghién ctru da chi ra viéc st dung bom NLMT
s& giup tiét kiém chi phi hang nim; viéc phdi
két hop v6i bé chura s& gitip tich trit ning luong
hay thé ning va luong nudc khi ngudn cap
NLMT cao hon nhu cau tuéi va tai st dung khi
ngudn cap tir NLMT nho hon nhu cau tudi cta
khu vuc nghién ctru.

Bai bao dd mo phong kha ning phdi hop giira
bom NLMT trong khoang thoi gian mdt nam
lién tuc. Nghién ctru sé tiép tuc trién khai viéc
lap dat va thir nghiém ra hién truong trong thoi
gian toi.
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