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NGHIEN CUU KHOA HOC KY THUAT

KET QUA NGHIEN l:lfll MO HINH NHA KiNH UNG DUNG
BIEU KHIEN TU DONG BANG PLC

RESULT OF STUDY ON A MODEL OF GREENHOUSE APPLIED
AUTOMATIC CONTROL PLC
Nguyén Van Hung, Pao Duy Vinh
Khoa Co khi Cong nghé, Dai hoc Néng Lam Tp.Hé Chi Minh

ABSTRACT

Automation is one of the best methods to
increase capacity and quality for production and
even agricultural production. To meet the
demand for automation of the ecological factors
in agricultural cultivation and especially in
greenhouse, a study of this aspect was done by
the Department of Mechatronics, Faculty of
Engineering, Nong Lam University. The target
of this study is on designing a model of greenhouse
applied automatic control and researching the
effect of fogging and ventilating automatic control
on the greenhouse’s inner climate.

PAT VAN DE

San xuat rau sach va cac loai hoa cao c4p biang
cong nghé cao da trd nén phd bién & cac nudc phat
trién. Pac biét nhiing quoc gia c6 qua it dat dai danh
cho san xuit nong nghiép hoic diéu kién sinh thai
khic nghiét (nhu Israel ching han) thi néng nghiép
cong nghe cao da tré thanh mai nhon. Rau sach dugc
san xudt trong cic nha lu6i, nha kinh ma & d6 cac
yéu t6 mdi truong duge diéu chinh phi hgp, dong
thoi ngin dugc con tring xAm nhap tao diéu kién toi
uu cho cay trong va vi thé tat yéu dat dudc nang suit
rat cao va pham chat tuyét hao. So véi canh téc truyén
thong, hé thong cham séc cay trong theo mo hinh
nha kinh hién dai mang lai thuc su nhiéu lgi ich:
Nang suat ting gap 10 - 15 1an; Cay trong dam bao
tuyét doi sach va quan trong la nguoi chti dau tu cé
thé tinh duoc chinh xac san lugng thu hoach ma khong
bi cac y&u t6 rii ro nhu thoi tiét, khi hau, dich bénh
anh hudng....

Van dé chinh dé c6 thé phat trién cac mo hinh
nay & nudc ta 13 ha gia thanh dau tu va cai tién cac
dic tinh ky thuat phit hgp vé6i yéu cau canh tdc va
diéu kién khi hau ¢ Viét Nam.

Trén co s¢ do6, dé tai nay tap trung nghién ciu
thiét k& ché& tao mo hinh nha kinh tng dung diéu
khién tu dong va nghién ctu su anh huéng cta
diéu khién tu dong cdc bd phan phun suong lam
mét, thong thodang dén cac yéu to nhiét do va 4m
do trong nha kinh ¢ ving khi hau nhiét déi phia
nam Viét Nam.

VAT LIEU VA PHUONG PHAP

bé dat dugc muc dich nhu da néu trén, ngoai
viéc khdo s4t mot s6 moé hinh trong va ngoai nude
hién c6, ching t6i da ché& tao mdt mé hinh nha
kinh 4 m? dugc diéu khién tu dong hoan toan dé
phuc vu nghién ctu.

Thiét bi do chinh dung trong khao nghiém 1&
Dataloger loai USB series 006p cta cong ty CMA,
Ha Lan (hinh 1). Thiét bi nay c6 thé tuong thich véi
nhiéu loai cdm bién va c6 thé st dung dé do nhiéu
loai dai lugng khac nhau nhu nhiét do, &m do, 4nh
sang, do pH,...

Muc dich khéo nghiém xéc dinh su cai thién cac
yéu t6 sinh thai nho diéu khién tu dong, mod hinh bai
toan dugc dat ra nhu hinh 2.

Céc thong s6 dau vao gom:

e Cac thong s6 nhiéu, &nh huéng do diéu kién tur
nhién nhu bic xa mét troi, nhiét d6 va 4&m do moi
truong.

e Céac thong s6 dau vao (diéu khién) gdm ciia
thong tho4ang va lam mat bang phun suong.

Cac thong s6 dau ra gom nhiét do va 4m do tuong
doi tiéu khi hau bén trong nha kinh.

S6 liéu thi nghiém dugc xi 1y trén cdc phan
mém Excell, Statgraphics va Matlab.

KET QUA VA THAO LUAN

Mb hinh hé thong (hinh 4) dugc lua chon cai tién
tif mo6 hinh clia Cong ty Netafim, Israel, véi két cau
dugc ting cuong 2 vach nghién dé tang kha nang
chiu gié. Pong thoi né c6 mai dén gié nang ha linh
hoat, 1uéi cit ning va hé thong thong thoang kem
theo.

Céc yéu t6 moi truong bén trong nha kinh nhu
nhiét do, 4m d9, 4nh sang... dugc do va chuyén vé
bo phan diéu khién bing cdc cdm bién véi miic 6n
dinh cao (sai s6 cdm bién nhiét do 1a +0.5°C va &m
do 1a =2%).
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Hinh 1. Thiét bi do Ulab 006p CMA va dugc stt dung dé thu thap sé liéu
trong mo6 hinh nha kinh, tai Khoa Co khi Cong nghé.
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Hinh 2. Bai toan hop den biéu dién cdc thong sé vao ra cia moé hinh nha kinh
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Hinh 3. Vi tri dit cdm bién do trén mo6 hinh 1, 2, 3, 4, 5
1a 5 vi tri diat cAm bién tai mat cit A-A
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(b)

Hinh 4. M6 hinh nha kinh 4 m?
a. K&t cau; b.Mo6 hinh da dugc ché tao thit nghiém
1.Mai thong thoang; 2.Mang polyme; 3.Lu6i cit ning; 4.Lu6i ngén con trung

Nhiét do, gi6 thong thoang duge diéu khién bang
cach nang ha (d6ng, mé) mai thong thoang va quat
hat. Am d6 dugc diéu khién biing hé thong phun
suong két hop vé6i cac bo phan trén. Chu ky tudi
dugc diéu khién tu dong bing PLC.

Kich thuéec mé hinh dugc lua chon pht hop cho
viéc nghién ctu la dai*rong*cao = 2000x2000x2500.

e Gidi thuat diéu khién nhiét do

Nhiét do trong nha kinh dugc diéu khién tu
dong chtl yéu nho mang nuée, hé thong phun suong

Z@an
(Madp Ty Ta)

va thong thoang. Giai thuat diéu khién nhiét do
dugc thé hién nhu hinh 5.

e Giai thuat diéu khién 4m do

Do tinh dong thoi v6i nhiét do nén 4m do trong
nha kinh ciing dugc diéu khién tu dong thong qua
mang nuéc, hé thong phun suong va thong thoang.
Giai thuat diéu khién 4m do dugc thé hién nhu
hinh 6.

e K&t qua khdo nghiém

W& cira théng thodng Prdng s thing thoa'ng
K2 quat Tédtgquat
W2 @o nhigt TédtEn nhigt
W& phun sung Tétplun swcng
v
ZTHT dang?
Ering ¥

T: Nhiét do méi truong
T,: Nhiét do mic dudi
T,: Nhiét do muc trén

Hinh 5. Gidi thuat diéu khién nhiét do
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WG cfa thong thodng
M3 quat

Tat tin nhist

Tit phun suong

Eong cia thong thodng
Tat quat

S tin nhist

WS phun sucng

T

CTHT dong?

Sail

RH: 4m d% moi trudng.
RH: &m d9 miic dudi.
RH,: 4m d muc trén

Hinh 6. Giii thuat diéu khién 4m do

Muc dich khao nghiém 1a xdc dinh muc do giam
nhiét do bén trong nha kinh nh¢ phun suong lam
mat va thong thoang.

Anh huéng ctia phun suong lam mat dén nhiét
do trong nha kinh dugc thé hién nhu bang 1 va
dugc biéu dién trén hinh 7.

Anh huéng ctia thong thoéng dén nhiét do trong
nha kinh dugc thé hién nhu bang 2.
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Céc két qua trung binh nhiét d¢ dugc so sanh
va thé hién trén bang bang 3.

Phuong trinh héi qui biéu dién su phu thuodc
cua nhiét do trong nha kinh va thoi gian trong
ngay dugc xay dung trén chuong trinh Statgraphics
nhu sau:
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(b)

Hinh 7.a. Biéu d6 so sanh nhiét d bén ngoai va trong nha kinh dugc phun suong lam mét
b. Biéu d6 so sanh 4m do bén ngoai va trong nha kinh duge phun suong lam mat
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Bang 1. Anh huéng cta phun suong lam mat dén nhiét do va 4m do

Thoi gian trong  Nhiét d6 bén

Nhiét do bén

Am do ngoai Am do trong

ngay (gio thi) ngoai (°C) trong (°C) (%) (%)
8,0 28,0 26,0 90 90
8,5 29,5 26,5 89 90
9,0 30,0 26,5 89 90
9,5 31,0 26,5 89 90
10,0 31,5 27,0 86 88
10,5 31,5 26,5 85 88
11,0 32,0 27,0 85 88
11,5 33,0 27,5 80 85
12,0 33,0 27,5 80 85
12,5 33,5 28,0 80 85
13,0 33,5 28,0 80 85
13,5 32,5 28,0 80 85
14,0 32,5 27,5 82 85
14,5 32,0 27,5 82 85
15,0 31,5 27,0 85 85
15,5 29,5 27,0 85 85
16,0 28,5 26,0 89 85

Bang 2. Nhiét d0 trong trong ngay mua he phu thudc vao dién tich mé ctia thong thoang

Thoi gian trongngay

i thi

(810 th) 10 12 14 16
Thong thoang

Péng ciia (0 m?) 98,0 31,5 335 325 285
M§ ciia % (1 m?) 27,0 29,0 305 290 275
M6 hoan toan (2 m?) 96,0 97,0 275 275 26,0

D6 thi biéu dién phuong trinh nay dugc thé hién
nhu hinh 8.

Két qua khao nghiém cho thay nhiét o trong
nha kinh nho phun suong 1am mat va thong thoang
gidm dang ké tir 3°C dén 5°C tuy theo thoi gian
trong ngay. Péng thoi nho thong thodng nén 4m
do khong ¢ mic qué cao (>90%) va khong gay hai
cho cay tréong.

Két qua 6 bang 3 cho thdy dnh hudng cia diéu
khién tu dong clia thong thodng dén nhiét do trong
nha kinh 1a ¢6 y nghia ¢ mic chinh xac 95%. Nhiét
do gidm ¢ muc cao nhat khi ctia thong thodng mé
hoan toan véi dién tich théong thoang 2 m?2.

KET LUAN

Qua nghién ctiu khao sat thuc t& ching toi nhan
thay ring nhu cau tng dung diéu khién tu dong

vao san xudt nong nghiép la thiét thuc, dap tng
nhu ciu nang cao chat lugng sdn pham va déc biét
12 tiém ning ph4t trién cta sidn phdm sach, an
toan. Nghién cttu 48 mang lai mot két qua kha

L]

Hinh 8. Do thi biéu dién su phu thudc clia nhiét
do trong nha kinh va thoi gian trong ngay
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Bang 3. So sanh cdc s6 trung binh nhiét do6 4nh hudéng bdi thong thoang

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
2 5 26,8 X
1 5 28,6 X
0 5 30,8 X
Contrast Difference +/- Limits
0-1 2,20000 1,30144*
0-2 4,00000 1,30144*
1-2 1,80000 1,30144*

* Khdc nhau c6 y nghia véi muc chinh xdc 95%.

quan vé diéu khién tu dong cac yéu td sinh thai
trong nha kinh nhu nhiét do va 4m do.

DPiéu khién tu dong cac bo phan phun suong
lam mat va thong thoang trén mé hinh nha kinh
lam gidm nhiét do tir 3°C dén 5°C. Van dé quan
trong nhat 1a gitt duge nhiét do tiéu khi hau thap
hon 30°C va giit dugec &m d6 6 muc tit 70% dén
85%, phu hop cho nhiéu loai cay trong.
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