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Nghién ctru, thiét ké hé thong SCADA cho kho lanh
bao quan khoai tay giong

Researching and designing a SCADA system for cold storage
to preserve potatoe seeds
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Tom tat

Ung dung cong nghé lanh dé bao quén khoai tay gidng da dwoc mét s tac gia trén thé gioi va Viét Nam nghién
cuu ap dung véi quy mo va mire d6 khac nhau. O Viét Nam viéc ap dung cong nghé lanh bao quan khoai tay
gidng co quy mé nhd, chwa ap dung tw déng hoa ca qua trinh bdo quan, cac yéu té nhiét d6 va dd &m chwa dwoc
xt ly triét dé, khién c dé bi méat nwéc, moc mam, thdi hong .Trong bai b&o nay trinh bay két qua nghién ctru
thiét k&, ché tao va thwc nghiém hé théng SCADA diéu khién, giam sat, thu thap di liéu qua trinh bdo quan khoai
tay giéng. Hé thdng nay cho phép diéu khién, giam sat cac yéu t6: Nhiét do, d6 &m, anh sang, méi trwdng bao
quan. Cac két qua dat dwoc da dap ng dwoc yéu cau, chirc ndng dét ra.

Ttr khéa: Kho lanh; bdo quén néng san; khoai tay giéng; hé théng SCADA.
Abstract

Cold storage technology to preserve potatoe seeds has been being used by many countries around the world. In
Vietnam, the application of cold technology to preserve seed potatoes is still limited, not much automation applied
to the whole preservation process, the temperature and humidity parameters have not been thoroughly treated,
making the tubers susceptible to damage, dehydration, sprouting, rotting... This paper presents the results of a
research, design, experimental implementation and testing of a SCADA to collect data, monitor and control the
process of cold preserving potatoe seeds. This system allows to control and monitor: Temperature, humidity, light
and storage environment. The achieved results have met the the quirements and functions

Keywords: Cold storage; agricultural product preservation; seed potatoes; SCADA system.

1. DAT VAN DE tiéu chuén québc gia TCVN 9695:2013, ISO 7562:1990,

. . . gdm nam giai doan:
SCADA (Supervisory Control And Data Acquisition) la

hé théng diéu khién giam sat va thu thap d liéu, nham
gilp con ngudi diéu khién va giam sat tir xa. Trong bai
b&o nay trinh bay két qua nghién ctru thiét, ché tao va
thwe nghiém hé théng SCADA dé diéu khién, giam sat
va thu thap di liéu trén kho lanh bdo quan khoai tay
gibng. Két qua thwc nghiém trén loai MHLG- 320.01.
KT.NC.DX 2020.1 cla Céng ty Gidng cay trong Hai
Dwong. Khoai tay giébng sau khi bao quan bang kho
lanh dung quy trinh theo tiéu chuan qudc gia TCVN
9695:2013, 1SO 7562:1990 c6 ty I1& ndy mam cao trén
95%, d6 hao hut thap 3-5%, danh gia cdm quang mau
sac dep.

2. NOI DUNG NGHIEN cUU
2.1. Quy trinh bao quan khoai tay giéng

* Giai doan 1: Khi gibng chuyén vao kho, ha nhiét do
xudng dan, tr nhiét dd moéi treéng xubng 18°C (mbi
ngay ha 1,5°C);

* Giai doan 2: Duy tri nhiét d6 trong kho lanh nhiét dé
18°C trong thoi gian 13-15 ngay;

* Qiai dqan 3:~Lém lanh 3<u6ng 4-5°C (Ha nhiét d6
xuong dan, moi ngay xudng khoang 1°C, tr 18°C
xudng 3-4°C, thdi gian lam la 14 ngay), d6 4m 90-95%;
* Giai doar] 4: Duy tri yé péo quan nhiét d6 trong kho
3-4°C. b6 am twong do6i can dwgc duy tri trong khodng
twr 85- 95%;

* Giai doan 5: Tang nhiét do lén dén khoang tr 10°C
den 15°C trong thoi g|an 3-5 tuan dé kich thich moc
mam; dd am twong dbi tr 75-80% va do chiéu sang
ti thidu 12 75 Ix. Sau do tang dén nhiét dd mai treong.

Quy trinh bao quan khoai tay giong trong kho lanh theo Quy trinh bao quan gidng cay trdng va khoai tay giéng

Ngudi phan bién: 1. PGS.TSKH. Tran Hoai Linh
2. PGS.TS. Bui Bbang Thanh

da dwoc mot sb tac gid nghién ciru va (ng dung vao
thuc tién: TCVN 9695:2013 I1SO 7562:1990 do Ban kj
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thuat Tiéu chuan Québc gia TCVN/TC/F10 Rau qua va
San phadm Rau qué, Téng cuc Tiéu chuan Do luwdng
Chét lwgng thdm dinh, B& Khoa hoc va Céng nghé
cong bé. Tiéu chudn nay dwa ra cac hwéng dan thu
hoach khoai tay giéng, quy cach kho chira, cac hoat
dong kiém tra va quy trinh bao quan khoai tay trong
kho c6 thdng gi6 nhan tao dung dé lam giéng, tiéu thu
ho&c ché bién & Viét Nam [1]; Hwéng dan vé phwong
phap thu hoach, van chuyén, phan loai, xt ly déng géi,
bao quan khoai tay giébng va khoai tay thwong pham.
Phwong phap kiém tra x ly khoai tay trong qua trinh
bao quan, danh gia ct gibng sau bao quan; chat lwong
cl gibng va kha nang ndy mam & diéu kién bao quan
tan xa va bao quan bang kho lanh, cach xac dinh ty 1&
hao hut vé& khéi lvong [2]; Nghién ctru phwong phap
bdo quan khoai tay gidng 07 (Utatlan) bang tinh dau
bac ha qui md phong thi nghiém. Khoai tay dwoc dat
trong khay nhwa va x& ly tinh ddu & dang hoi bang
cach tdm tinh dau trong gidy loc d&t day khay khong
tiép xuc truc tiép vai ch trong 48 gi®, sau d6 dwoc dua
ra khi tui, bdo quan & phong téi. Tinh dau dwoc xt ly
lai nhw trén sau méi 30 ngay. Diéu kién phong x{ ly
& phong che toi, thoang khi, nhiét dé tw nhién 23°C,
dd dm 70 + 5%. Phwong phap nay gidm sw hao hut
khéi lwong khodng 1%; giam ty |& thdi hédng bén ngoai
xubng con khoang 5,43 - 6,60% [3]; Nghién ctu, danh
gia thoi gian ngd nghi cda 9 loai khoai tay, sy hao hut
vé khéi lvong va sé lwong cla cl gibng khoai tay khao
sat trong diéu kién bdo quan tan xa. Danh gia dién bién
chat lwong ché bién cta cac gibng khoai tay khao sat
trong diéu kién bao quan lanh 14°C [4]; Trong K§ thuat
xt ly va bado quan sau thu hoach da trinh bay phwong
phap kiém soat nhiét dd va dé6 am twong dbi (chwong
6), gi¢i han nhiét d6 bao quan an toan cla khoai tay
la 3°C, d6 &m 90-95%, th&i gian bao quan 5-10 thang.
Cac khuyén cao vé nhirng tén thwong lanh khi dwoc
lwu trlr & nhiét do thép dwai 3°C va cach quan sat mau
clia sa&n phdm dé danh gia trang thai cla san pham
[5]; Trinh bay nghién ctwu, thiét ké hé thdng diéu khién
kho lanh bdo quan hanh tay va khoai tay. Hé théng
diéu khién st dung bd didu khién PLC S7-1200, mé
dun d& dm SY-HS-220, cam bién nhiét d6 LM35, cam
bién khi MQ135, dé diéu khién nhiét o, do am, khi
trong budng lanh, phat hién NH,, CO,, benzen (C.H,),
ethanol (CZH5OI-[), va giam sat trén man hinh LCD [6];
Nghién ctru, thiét ké nay 1a mot hé thong phat hién
nhiét d6 va diéu khién tw dong dung bd diéu khién vi
mo6 STC89S52 cho kho lanh. Bo diéu khién sir dung
cam bién DS18B20 do nhiét do kho lanh, théng qua
bo diéu khién STC89S52 va mach phu tro dé tinh toan
dau ra va hién thj cac thong sé trén LCD [7]; Ung dung
cong nghé théng minh trong diéu khién kho bao quan
lanh; cong nghé chuyén dbi tan, PLC, diéu khién mo,
két hop Internet of Things dé t&i wu hda viéc diéu khién
hé thdng diéu khién kho lanh. 'ng dung céng nghé
nay co kha nang giam tiéu thu nang lwgng cda kho
lanh 30%, sy dao déng nhiét dé trong kho lanh nhd,
giam sat tir xa nhiéu kho déng lanh, c6 thé giam sat
nhiét d6 va d6 am, tinh trang va théng tin kho theo

thoi gian thuc [8]; da trinh bay két qua nghién clu, st
dung nén tang cda moi tryﬂb’ng C#, Schneider M221
va series PLC lam RTU dé thiet ké hé thong SCADA.
Nhom tac giad da thiét ké dwoc hé thong SCADA trong
phong thi nghiém va th& nghiém cé hiéu qua & Nha
may céng nghiép mi Mayos & Banep [9].

2.2. Thiét bi kho lanh bdo quan khoai tay giéng

2.2.1. Két cdu kho lanh

Két cau kho lanh dé béo quén khoai tay giong dugc
thé hién trong Hinh 1.

Hinh 1. So'dé két cdu kho lanh

Kho lanh dwoc ché tao béng cac tAm panel tiéu chuén
lap ghép, day 100 mm c6 hé sb truyén nhiét K = 0,22
W/m2K, tinh toan dam bao sy cach nhiét khong bi dong
swong. Vat liéu phd 2 mat panel 1a cac tAm inox day
0,5 mm.

Hé théng lanh: May nén lanh 1 cip, méi chét lanh R22,
nang suét lanh clia may nén Qo = 0,96 (kW), cdng suét
ddng co dién Ndc = 0,75 (kW).

Hé théng diéu khién: Hé thdng tw dong diéu khién,
giam sat, thu thap dir liéu SCADA dugrc trinh bay trong
bai bao nay.

2.2.2. Hé SCADA cho kho kho lgnh

Hé théng SCADA cho kho lanh bdo quan giéng khoai
tay dwoc dé xuét thiét ké nhw trén Hinh 2.

Trung tém | Bk
g ndn {2

khién

____________________

Khéi truyén théng !

Khéi thu thép L L Rt Rt bbbt gl
DB lidu ! | hiét bi thu thap dirlieu RTU) |
| S gy [ P —————— P ppp——"
P ——— o o e oo,
! Co céu déng cét | Thiét bi do luong, giam sat | !
FYNT ) 1
o T T T T N A T
truong | Quat Khi i
i | May (| Tao oéi | | o Nhiét|| Do Co2 U A, !
' nén || dm © en a || &m %z 1| P 1|
H luu NH3..0 | Coso !
LT T T L T T ST E e e e T T E R - T e ae

Hinh 2. So'd6 khéi hé théng SCADA cho kho lanh
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Trén so db Hinh 2, khéi hién trwéng bao gébm céc thiét
bi, phan t& sau:

* Piéu khién nhiét 6 kho lanh Ewelly 181H.

* Diéu khién d6 4m st dung may phun swong siéu am
Nestamp Ultrasonic - cong suét tiéu thu 216 W.

* Do khi st dung thiét bi do, do khi NO PS-7 Cosmos.
* Quat di lwu sir dung quat ly tam céng nghiép.

* Pén chiéu sang st dung dén c6 dd chiéu sang téi
thiéu 1a 75 Ix.

Khéi thu thap dir lieu st dung PLC S7-1200 la mét
dong cua bd diéu khién logic 1ap trinh c6 thé kiém
soat nhiéu ng dung tw déng hoa. Véi thiét k& nho
gon, chi phi thAp va mét tap 1énh manh, S7-1200 la
mot bo diéu khién tt cho cac hé théng SCADA dang
nghién ctu.

Khéi truyén théng st dung chuén truyén théng Profibus.
Khdi trung tam diéu khién va giam sat dung mét PC c6
cau hinh pht hop véi phdn mém 1ap trinh TIA Portal -
V14 cho PLC S7 1200 va WinCC.

Dé lap trinh thiét ké hé thbng SCADA, hién nay hang
Siemens da c6 phan mém TIA Portal nhiéu phién ban
khac nhau dé 1ap trinh cho PLC S7-1200. Bai bao nay
dé cap dén st dung phan mém TIA Portal V14 dé lap
trinh va thiét ké giao dién diéu khién, giam sat. TIA
Portal V14 |a mot hé théng ky thuat déng bd dam bao
hoat dong lién tuc, théng minh va trec quan cau hinh
phan ctng k¥ thuat va cau hinh mang, 1ap trinh, chan
doan va nhiéu hon nira. Wu diém ctia phdn mém TIA
Portal V14 |a trwc quan, d& dang dé tim hiéu va dé
dang dé hoat dong; hiéu qua; téc do vé ky thuat; co
chirc néng bdo vé dé kién tric phan mém tao thanh
mot co s& 6n dinh cho sw ddi mai trong twong lai.

2.2.3. Thiét ké giao dién diéu khién, gidm sdt

KIIO BAO QUAN 1

TRANG TIAIKIIO

KHOT DONG HE THOMG

DONG 1, oG

Hinh 3. Giao dién diéu khién cdc kho bdo qudn

Nhém tac gia thiét k& hé thdng didu khién giam sat co
thé két ndi 3 kho lanh dé diéu khién, giam sat thong sé
cua tirng kho, nhw Hinh 3.

LIEN NGANH BIEN - BIEN TU - TU DONG HOA

‘ VETRANG OIU |'n' TRAMG GIAN NAT MtiF Y m-‘ | VI TRANG GIAN AT 00 AN ‘ VE TRANG GIAM SAT QUA TRINH

Hinh 4. Giao dién diéu khién kho bdo qudn khoai tdy giéng

Diéu khién cac kho bdo quan 1 dwoc thiét ké nhw
Hinh 2, giao dién dwoc thiét ké nhw Hinh 4 dé c6 thé
twong tac trwc tiép véi cac thiét bi diéu khién: May
nén lanh, quat déi lwu, tao &m va dén chiéu sang.
Trén giao dién nay cé thé cai dat cac thdong sb nhiét
do, do6 &m, hién thi nhiét do va d6 &m thuec.

Bang 1. Bdng gidm sdt nhiét dé, dé dm theo ngay

e

mmmzaormu

- T x|
Q@B wrww /700BOEH WS N~ |
n thye ¢c) |

TIME Colum 1 asecc) | 1 oen DG fun digt (%) | DG faem thure (%)

Rexly Row 12 238 32 P

Céac thong s6 nhiét do, dd 4m sé& dwoc cap nhat va
trich xuat, nhw Bang 1.

vE ranGoituouti [ VE TRANG GAM SAT 10aET 00 [ VE TRANG GIAM SAT QUA TRIN

Hinh 6. Giao dién gidm sdt dé dm theo ngay
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Céc thong sb nhiét d6, dd am dwoc diéu khién va
giam sat lién tuc dwdi dang bang di liéu va biéu d6,
Hinh 5, Hinh 6.

veron Wl v

Hinh 7. Giao dién gidm sdt nhiét dé va dé dm theo qud trinh

Giam sat qua trinh cho biét viéc bao quan dang & giai
doan nao trong ca qua trinh, nhiét’ do va do am trong
cé qua trinh bao quan khoai tay giong, Hinh 7.

2.3. B4 tri thi nghiém

Chuén bj giéng: Sau khi thu hoach phan loai cti giong
theo tiéu chuan, ci co kich thwoc dong déu dwong
kinh ttr 3 - 4 cm. Loai bd nhirng cl sau bénh, tray xwéc
vo va nhirng cl khdng nguyén ven.

Bb tri kho bao quan: Sau 15 ngay, dwa khoai vao kho
lanh bdo quan. Khoai tay giébng dwoc dat trong khay
nhwa (500x340%115 mm), xép |én gia, chia lam 7 tang
khay dé ct khoai théng thoang, ngdm lanh déu, khoang
cach gitra cac tdng khay 100 mm. Cac gia xép thanh
hang 16i theo hwéng gié lanh thdi, xép cach thanh kho
200 mm.

Co6ng suét bao quan: Th&r nghiém 1.000 kg, nhiét do
moi tredng 23°C, dd Am moi trudng 80%.

2.4. Két qua bao quan khoai tiy giéng

2.4.1. Cdc giai doan bdo qudn

2.4.1.1. Giai dogn 1

Bang 2. Nhiét dé va dé dm bdo qudn - giai doan 1

o WekC Purime -
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7
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Thngian (ngay, 2€1

Hinh 8. Nhiét bdo qudn - giai dogn 1

1-Nhiét doé dat, 2- Nhiét dé thuc té
Nhan xét:
Nhiét o qat - dwong §6 1 dwoc dat theo quy trinh, nhiét
do thuce té - dwdng sO 2 lubn bam theo nhiét do dat.
Biéu db d6 &m d&t va dd dm thuc té theo ngay dwoc
thé hién trén Hinh 9.

By St L S Gttt L L LT TEELL SLLED
X
o
J/
200 .- s - L - ee [ R—
Q00
caoe | -
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L ZA%e
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4a00
Qo0
e
Q00
am
|z |¥ 2|y x|[¥(2|2||Y¥]|¢
@z |8 |z B|g|8|8 B |E|B|8 | B|2|B|8

Hinh 9. D6 dm bdo qudn - giai doan 1
1- D6 3m dat, 2- D6 am thuc té
Nhan xét:
Do 4m dat trong giai doan 1 1a 90%, d6 am thyc té
lubn bam theo va Ién hon do am dat.
2.4.1.2. Giai dogn 2

Duy tri nhiét d6 trong kho lanh nhiét d 18°C trong thoi
gian 13-15 ngay. Nhiét dé Qét va nhiét d6 thwc té theo
ngay nhw Bang 3 va biéu d6 10, 11.

I x|
TINE Cotis TT o007 e PO Do 0m 55 dm e (5] Bang 3. Nhiét d6 va do dm bdo qudn - giai dogn 2
w2021 10:3142 | PM| 2150 21.16 90,00 3446
1812021 __1!_ 142 | PM 21.50 2126 90.00 3341 — -
132021 12:31:42 | A 2150 21.35 90.00 3436 M - i]
wa2021] 013142 | AM| 2150 21.47 90.00 31,02 @B wwwnw /ORPOBE NS~
5 va2021| 023142 | AM[ 2150 2169 90,00 9385 T
6 1922021| 033142 | AaM| 2150 21,10 90.00 93.83 ) 1&10:0?;:':2 (Wi CCH T ':'892 —09%:—‘)—%@—
7 wa2021| 023142 | v 2150 21,14 90,00 93,82 = - ¢
s 132021 053142 | AM| 2150 21,14 90,00 33,52 ;2 ._.:;’1"’“":.% :;;2 :-gg :3:
9 132021] 08:31:42 | AM 1,50 21,14 90,00 33,43 20/2021] 7:20: 19,55 50,00
13/2021] 07:31:42 | AM| 2150 2113 90,00 3343 76 1120/2021| 8:20:42 18.46 90.00 92.02
1132021 08:31:42 | AM[ 2150 21.12 90,00 9342 7 12002021| 9:20:42 18.14 50,00 88,12
132021] 03:31:42 | AM|  20.00 20.13 90.00 9265 73 112002021 1020 42 18.66 90.00 96.15
132021] 10:31:42 | AM| 20,00 19.81 90.00 9245 79 12002021| 11:20:42 18.12 50,00 8934
1= Wm: :;:::g ;\;I :—:g ;:g; 3-:2 ;: 80 1121/2021] 122042 18.14 90.00 91.42
16 wane2t| 013142 pu| 2000 20.13 90,00 9240 :; :’2 L ;ﬁg ~ f' £0.30 959
T ol werr | 12172021 : 18.49 90,00 9343
83 12122021| 32042 18.15 90.00 93.42
~ pia 2 > , P4 e ‘a A 24 1212021| 420:42 1813 50,00 3265
D}J’xlleu (o} Bang 2 duoc tr|§h xualt, (‘:ho bl,et nhl?,t do_\x/a = e o o o
dd am trong giai doan 1 cua qua trinh bao quan. Biéu 8 121/2021]_6:20:42 1869 50,00 52,44
X . P . a ~ PN ~ 87 121/2021| 7:20.22 17.98 50,00 36.41
dd nhiét d6 dat va nhiét dé thwc dwoc thé hién trén & 1212021 _8:2042 18.13 50,00 3140
H‘|nh 8 Realy Row 88 8:23:11 AM

Nhiét d6 va d6 &m duoc cap nhat lién tuc, dé trich xuat
ra bang dang thwc hién viéc trich xuat 1 1an/gio.

8  Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 4 (75) 2021



52042
6:20:42
7:2042
8:20:42
9:20:42
10:20.42
11:20:42
12:2042
12042
220:42
32042
4:20:42
52042
6:20:42
72042
82042

120202

S
o
=
S

12020211

S
=

1202021|12020211242021{ 1242021

IS
8
8
8

Tt ganngh, 0
Hinh 10. Nhiét bdo qudn - giai doagn 2
1-Nhiét do ddt, 2- Nhiét dé thuc té
Nhan xét:
Nhiét do qat - dwdng §6 1 dwoc dat theo quy trinh, nhiét
do thyee té - dwong sO 2 ludn bam theo nhiét dé dat.
Biéu db do &m giai doan 2 dwoc thé hién trén Hinh 11.

2
LA bl

e~

af

80,00 +----

B am (%)
8
8

5:20:47 | 62042 | 7:20.42 | 82042 | 9:20:42 | 10:20:42| 11:20:42] 12:20:42| 120:42 | 22042 | 22042 | 42042 | 5:20:42 | 2202 | 72042 | B2V

1- D6 dm ddt, 2- D6 am thuc té

Hinh 11. Dé dm bdo quadn - giai doan 2
Nhan xét:
D6 am dat trong giai doan 2 1a 90%, 40 ém thwe té Ion
hon bam theo d6 am dat, dd am thwc té I&n hon do
4m dat do may tao d6 Am phun dm dé duy tri.
2.4.1.3. Giai dogn 3
Lam lanh xubng 4-5°C (Ha nhiét @6 xu6ng dan, moi
ngay xuong khoang 1°C: tlr 18°C xudng 3-4°C, thoi
gian lam la 14 ngay), d6 am 90-95%.
Cac sb lieu thu thap dwoc thé hién trong Bang 4.
Bang 4. Nhiét do va dé dm bdo qudn - giai doan 3

LIEN NGANH DIEN - DIEN TU - TU DONG HOA

400

Nhigtdo (da C)

000

10:301:10:302:10:31:10:3072:1 0:303:10:30/¢:10:30{5:1 0:308:10:30{7: 10:30/8:1 0:308:1 0:30)

Thei gian (ngay, gid)
Hinh 12. Nhiét bdo qudn - giai doan 3
1-Nhiét dé dat, 2- Nhiét dé thuc té
Nhan xét:
Nhiét do dat - dwong sb 1 dwoc dat theo quy trinh,
nhiét d6 thyc té - dwdng s6 2 lubn bam theo nhiét dé
dat, Hinh 12.

Biéu d6 do 4m giai doan 3 dwoc thé hién trén Hinh 13.

D6 4m (%)

52042 72042 | 82042 | 9:20:402
[17202021(1/20/20241/20r20241/20r2029(1/2020241/20/202

Thigian (ngay, gid)

Hinh 13. D6 dm bdo qudn - giai doan 3

1- D6 dm ddt, 2- D6 dm thure té

Nhan xét:
Do am dat trong giai doan 2 1a 90%, d6 am thyc té
I&n pdn bam theo d6 am d‘ég, dé am thuc t(% I&n hon
dé am dat do may tao dé6 am phun am dé duy tri,
Hinh 13.

2.4.1.4. Giai dogn 4

I?uy tri va péo ‘quén nhiét dé trong kho 3-4°C. b6
érp twong d6i can dwgc duy tri trong khoang tir 85%
dén 95%.

Biéu d6 nhiét do giai doan 3 dwoc thé hién trén Hinh 12.

2 oA ~ Y ~n o~ 2 2 . .
Wi Gnlne Tabl Canal x| Bang 5. Nhiét do va dé dm bdo qudn - giai dogn 4
EERE EREYEAN S
TIME Column T aat('C) | T thwe (°C) [Bo am dat (%) WinCC Onfine Table Control x|
409 |  pe/021] 61030 | P 400 | 412 9000 | OEs 0 7 OREOBE WS |
210 2/8/2021) T10:30 | PM| 4.0 446 | 80.00 TIME Column T dat(°’C) [T thwc('C)| Déam(%) | Doam (%)
4| 282024 PM| 400 454 90,00 793 72012021] 72025 | PM| 400 4,05 90,00 89,57
412 2/8/2021) 9:10:30 | PM|  4.00 418 90.00 794 7/20/2021] 82025 | PM 4.00 432 90,00 87.85
413 2/8/2021( 10:10:30 | PM| 4,00 414 9000 | 795 7/20/2021] 92025 | PM 4,00 411 90,00 95,32
414 | 2/8/2021| 111030 | PM| 400 [ 386 | 90.00 796 7/20/2021| 102025 | PM 4,00 425 90,00 95,19
M5 | 29/2021) 1210:30 | AM|  4.00 412 90,00 797 7/20/2021] 11:2025 | PM 4,00 3,85 90,00 9286
416 | 29r021) ) | Am[ 400 414 | 90,00 798 772072021 122025 | AM|  4.00 425 90,00 91,65
ar | 20902021 2 ) | AM| 400 425 90.00 799 7/21/2021| 1:20:26 AM 4,00 426 90,00 88.84
418 29/2021) 31030 | AM| 400 425 | 9000 800 72172021 22025 | AM[  4.00 415 90,00 96,45
419 2/9/2021| 4:10:30 | AM| 400 104 9000 801 7/21/2021] 32025 | AM| 400 387 90,00 94,15
420 292021 51030 | am| 400 215 90.00 802 7/212021] 42025 | AMm 4.00 415 90,00 93,31
421 292021 61030 | Am| 400 429 30,00 803 7/21/2021] 52025 | AM| _ 4.00 4,82 90,00 92,45
22 | ez 0 | aM| 400 | 472 | 9000 804 72172021 62025 | Aul 4,00 3,81 90,00 89,15
623 | ayepz02| 81030 | A 40 a15 | s000 T i = o e
424 2/9/2021| 9:10:30 | AM| 400 4,85 90,00 :g'; ;ﬁlggg gﬁigﬁig m i §§ 3'3: 33’38 :g‘;z
] Rowd24  91040AM = d . . :
BERy o 808 7/21/2021| 10:20:25 AM 4,00 410 90,00 93,45
Realy Row 808  10:21:55 AM
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NGHIEN CUU KHOA HOC

Bang 5 hién thj thdng s6 nhiét d6, dd am tai mot sé
thoi diém trong giai doan 4. Biéu d6 nhiét do giai doan
4 dwoc thé hién trén Hinh 14.

6,00
5,00
A
4,00 +--=— == — =
g 1
8 3,00
&
=
2,00
1,00
0,00
Thori gian (ngay, gity)
R sy . .
Hinh 14. Nhiét bdo qudn - giai doan 4
1- Nhiét do ddt, 2- Nhiét dé thuc té
Nhan xét:

Nhiét do dat - dwong sb 1 dwoc dat theo quy trinh,
nhiét d6 thuc té - dwong sb 2 ludn bam theo nhiét do
dat, Hinh 14. Biéu db do &m trong giai doan 4 dwoc thé
hién trén Hinh 15.

10000

1
1

i 2
A T — | 7 i e
2000 :
1
2000
w000
_. 5000
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& so00
a8
000
3000
2000
1000
000
g q & 4 8 ol & il § "
BHigiB g8 g 8 g |8!g!
‘‘‘‘‘‘‘‘‘ S m T L& B

Hinh 15. D6 dm bdo q&&n - giai doan 4
1- D6 dm ddt, 2- B6 dm thuc té€
Nhan xét:
Do am dat trong giai doan 2 Ia 90%, do &m thuc té
I&n pcn bam theo d6 am dég, dé am tr]uc tQ I&n hon
dé am dat do may tao do am phun am dé duy tri,
Hinh 15.

2.4.1.5. Giai dogn 5

Tang nhiét QQ lén dén ’khoéng tr 10-15°C trong thoi
gian3-5 tué]n va dat dén nhiét qé mdi tredng dé kich
thich moc mam; do am twong doi tr 75-80%.

Bang 6. Nhiét dé va dé dm bdo qudn - giai doan 5

WinCE Giline Table Control [x7]
=] el BRCI LN
TIME Column T dat(’c) | T thwc('C) | D6 am aat (%) | D6 am thc (%)
5267 9/9/2021| 04:40:10 PM 28.00 28.05 75.00 79.46
5253 9/9/2021| 054010 | PM| 2300 28.46 75.00 77.79
5259 9/9/2021| 06:40:10 PM 28.00 29.09 75.00 82,49
5260 9/9/2021| 07-4010 | pmM| 2300 28.25 75.00 81.46
5261 9/9/2021| 08:40:10 PM 28.00 28,72 75.00 76,79
5262 9/9/2021| 09:40:10 PM 28.00 27,94 75.00 7476
5263 9/9/2021| 10:4010 | PM| 2800 2914 75.00 82.86
5264 9/9/2021| 11:40:10 PM 28.00 28,65 75.00 81,78
5265 9/10/2021| 12:40-10 | AM[ 2900 29.87 75.00 7747
5266 9/10/2021| 01:40:10 AM 29.00 29.26 75.00 76.75
5267 9/10/2021| 02:40-10 AM 29.00 30.35 75.00 74.85
5263 9/10/2021| 03:40:10 [ AM| 2900 29,81 75,00 74,25
5269 9/10/2021| 04:40-10 AM 29.00 30.16 75.00 73,39
5270 910/2021) 05:40-10 | AM[ 2900 30.39 75.00 71.19
5271 9/10/2021| 06:40:10 AM 29.00 29,05 75.00 80.49
5272 9/10/2021| 07:40-10 [ AM| 2900 29.19 75.00 78.65
Realy Row §272 74057 AM

Biéu dd nhiét do giai doan 5:

3500
1
30,00
— ———
1]
25,00
52000
o
el
§ 15,00
Et
z 3
Z 10,00
500
0,00
e =] 2 =) 2 =] = =) s =] ] 2 o =] 2 =)
Slg |2/ |8|g/28|8 |3 |s|8|s|8|g/38|¢
3|g|8|5|8|g|2|c|¥ 5|8 8|38 |85
9921/9/921|91921(9/9/21| 919,21 | 919721 | /921 | 9/9/21 9/10121(9/10/1219/10121910/2119/10/21/9/10/21 911 0/21/9/1 0121

Thoigian (ngay, gio)
Hinh 16. Nhiét bdo qudn - giai doan 5
1- Nhiét dé dat, 2- Nhiét doé thuc té
Nhan xét:

Trong,giai doan 5, nhiét d6 dat - dwong 1, nhiét do
thyc té - dwdng 2 dao déng va luén bam theo nhiét dé
dat trong gi¢i han cho phép, Hinh 16.

Biéu d6 do6 &m giai doan 5:

100,00

40,00

B 4m (%)
&
g

odan10
05.40:10
os4n10
07:40:10
oEan10
08:40:10
104010
11:40:10
124010
01:40:10
0zan10
034010
044010
054010
oEan10
07:40:10

98721 |8i9i21 | sei21 | /a2t | @isizt | sisrzt |9isi1 | sisrzt B 0218

Theri gian (ngay, gidf)

Hinh 17. D6 dm bdo qudn - giai doan 5

1-D6 dm ddt, 2 - D6 dm thuc té

Nhan xét:
D6 4m dat trong giai doan 2 12 90%, d6 &m thyc té Ién
hon bam theo d6 &m dat, dd am thwc té Ion hon dd
4m dat do may tao A Am phun dm dé duy tri.
2.4.2. Qud trinh bdo qudn

Nhiét d6 dat va nhiét do thwc té trong qué trinh bao
quan dwoc thé hién trén Hinh 18.

30,000

25,000 -

ARESEEEE
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15,000

Nhigt dé (dé C)
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0,000 J
g N N N N (0 N
A 44 o U A & 4
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Ny o of N &

N A
{ 3
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Thoi gian (ngay)
Hinh 18. Nhiét d6 bdo qudn cad qud trinh
1- Nhiét dé dat, 2- Nhiét dé thuc té
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Trong ca qué trinh bdo quan khoai tay gibng nhiét
do dat dwoc dat theo chu trinh bdo quan da dé xuét,
nhiét d6 thwc dao ddng quanh nhiét dd d&t nhwng van
ndm trong gi¢i han cho phép. Diéu nay cho thay hé
thdng diéu khién giam sat hoan toan dap wng duoc
yéu cau cong nghé theo dé xuét.

Do &m dat va d6 am thuc té trong qué trinh bdo quan
dwoc thé hién trén Hinh 19.
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a0 |

80

70

| .
R et s
| :

50 -F------- s S

Do am (%)

a0

30 +--

10 G =
o f
o 1% o o o o o o o

O O O O O ! A ' O
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. Thei gian (ngay)
Hinh 19. D6 dm bdo qudn cd qud trinh
1- D6 dm ddt, 2- B6 dm thuc té

Hinh 19 cho thdy trong ca qua trinh bdo quan, d6 am
thwe té luén dao dong va bam theo d6 4m dat, do &m
thwe té ludn cé xu hwédng cao hon dd am dat, dd &m
thwe thworng 16n nhét tai thei diém phun tao &m hoat
dong, diéu do cho thay qua trinh bdo quan dap (rng
tbt quy trinh bao quan khoai tay gidng 5 giai doan nhuw
da dé xuét.

2.4.3. Két qua db hao hut va ti lé ndy mam

Khoai tay gibng sau khi bdo quan dwoc danh gia tai
Cong ty Gidng cay tréng Hai Dwong. Vé danh gia cam
quan: Khoai tay gibng mau sac dep, déu. Vé do hao hut:
Khéi lwong khoai tay dwa vao bao quan la 1.000 kg; sau
bdo quan la 955 kg, dat ti 1é hao hut la 4,5%. Ti Ié ndy
mam sau bao quén: 95,5%. Cac thong sé nay déu dat
muc tiéu nghién cieu.

3. KET LUAN

Hé théng diéu khién, giam sat kho lanh béo quan khoai
tay giéng tw dong diéu chinh cac théng sb ky thuat nhw
nhiét do, d6 4m theo quy trinh bdo quan da dé xuét.
Két qua bdo quan vé dd hao hut va d6 ndy mam dap
&ng dwoc muc tiéu nghién ciu. Hé théng co thé két
ndi nhiéu kho lanh dé diéu khién giam sat cac théng
s6. Hé théng giup nang cao hiéu qua kinh té trong san
xuét néng nghiép.

LOI CAM ON

Két qua nghién ctru thudc dé tai Khoa hoc va Cong
nghé cap co s& ma s6 15-KHCN/20-21 duworc tai tro
b&i Trwdng Pai hoc Sao 4.

LIEN NGANH DIEN - DIEN TU - TU DONG HOA
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NGHIEN CUU KHOA HOC

THONG TIN VE TAC GIA

Lé Ngoc Hoa

- Tém tat qua trinh dao tao, nghién clru (thdi diém tét nghiép va chuong trinh dao tao,
nghién cuiru):

+ Nam 2003: Tét nghiép dai hoc, nganh su pham ky thuat Dién, Trudng Dai hoc Su pham
Ha Noi.

+ Nam 2009: T6t nghiép thac si nganh Diéu khién va tu déng héa, Trudng Dai hoc Bach
khoa Ha Nbi.

+ Nam 2017: Tién si, Khoa hoc gido duc, Trudng Dai hoc Su pham Ha Néi.
- Tém tat cong viéc hién tai: Gidng vién khoa Dién, Trudng Dai hoc Sao Dé.
- Linh vuc quan tam: Diéu khién logic va PLC, vi xtr ly - vi diéu khién.

- Dién thoai: 0989640141.

N Email: lengochoadhsd@gmail.com.

Lé Thi Mai
- Tém tat qua trinh dao tao, nghién ctru (thoi diém tét nghiép va chuong trinh dao tao,
nghién ctru):
+ N&m 2003: Tot nghiép dai hoc, nganh Do lwdng va Tin hoc cong nghiép, Trudng Dai hoc
Bach khoa Ha Noi.
+ N3m 2009: Tét nghiép thac si chuyén nganh Do lwdng va Cac hé théng diéu khién,
Trudng Dai hoc Bach khoa Ha Nai.
- Tém t3t cong viéc hién tai: Giang vién khoa Dién, Trudng Dai hoc Sao D6.
- Linh vuc quan tam: Do ludng, tu dong hoa.
- Dién thoai: 0986371196.
N Email: lethiaidhsd668899 @gmail.com.

Vi Héng Phong

- Tém tat qua trinh dao tao, nghién clru (thoi diém tét nghiép va chuong trinh dao tao,
nghién ctru):

+ Nam 2003: Tét nghiép dai hoc, nganh Tw dong héa xi nghiép cong nghiép, Trudng Dai
hoc Bach khoa Ha Noi.

+ Nam 2009: Tét nghiép thac si nganh Diéu khién va Tu déng hda, Trudng Dai hoc Bach
khoa Ha Nai.

- Tém t3t céng viéc hién tai: Giang vién khoa Dién, Trudng Dai hoc Sao Do.

- Linh vue quan tam: Diéu khién logic va PLC, Matlab va Simulink.

- Dién thoai: 0979583485.

- Email: vuhongphong1802@gmail.com.

Nguyén Thi Phuong Oanh

r

|

| - Tém t3t qua trinh d3o tao, nghién clru (thoi diém tét nghiép va chuong trinh dao tao,
I nghién ctru):

I+ Nam 2003: T6t nghiép dai hoc, nganh Do ludng va Tin hoc cong nghiép, Trudng Dai
I ' hoc Bach khoa Ha Noi.
|

|

|

|

\

|

\

+ Nam 2009: Tét nghiép thac si, ngdnh Do ludng va Cac hé théng diéu khién, Trudng Dai
hoc Bach khoa Ha Noi.
- Tém tat cong viéc hién tai: Giang vién khoa Dién, Trudng Dai hoc Sao Dé.
- Linh vuc quan tam: Do ludng, tu dong hoa.
- Dién thoai: 0972002580.
- Email: oanhdlthcn@gmail.com.
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