SCIENCE - TECHNOLOGY

THIET KE HE THONG TU DONG HOA THIET B

THUC HANH LANH CO BAN

DESIGN THE AUTOMATION SYSTEM FOR THE BASIC REFRIGERATION PRACTICE DEVICE

TOM TAT

Hién nay, trén thé gidi da xuét hién rat nhigu thiét bi dién lanh voi mic do tw
dong hoa rét cao, hitu dung cho viéc s dung. Con ¢ Viét Nam thi nhitng thiét bi
nhu vay khdng duroc nghién ciu, san xudt va phat trién ma da phan la nhap ti
cac nudc khac voi gia rat cao. Vi vay nghién clu nay sé gop phan tao ra mot hé
thdng ty dong cho thiét bi dién lanh mang tinh threng hiéu cla nguoi Viét Nam.

ABSTRACT

Currently, there are many refrigeration equipment in the world with very
high levels of automation, useful for use. In Vietnam, such devices are not
produced much, most are imported from other countries at very high prices.
Therefore, this study will contribute to creating an automatic system for
Vietnamese-branded refrigeration equipment.
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1.GIOI THIEU

Muc tiéu ctia nghién cru nay la ché tao mot thiét bij tich
hop dwgc véi thiét bi thwc hanh lanh co ban c6 kha nang
do céc thoéng s6 nhu nhiét do, dé6 am va dua cac théng sb ra
may tinh va diéu khién cac thong s6 dé cho thiét bi thuc
hanh lanh. Tir d6 tao tién dé dé phat trién, st dung cho cac
thiét bi dién lanh Ién, nho va vira trong cong nghiép. Gop
phan tao ra san pham mang tinh thuong hiéu Viét, mic gia
thanh gié, dé dang trong viéc st dung, stra chira va bao tri.
2.CO SO LI THUYET VA PHUONG PHAP NGHIEN CUU
2.1. Chu trinh thiét bi thuc hanh lanh KTE-1000TP

- Chu trinh lanh:

May nén - Binh ngung - BO thu - My sdy loc - Kinh
ngam - Van dién tlr - BO trao ddi nhiét - Gia tri mé rong -
Thiét bi bay hoi - BO trao ddi nhiét - May tach chat léng -
May nén.

- Chu trinh rd dong khi néng:

May nén — Van dién tir — Ong mao dan — Thiét bj bay
hoi — B0 trao ddi nhiét — B0 tach chat long — May nén.

L& Manh Quan®, Luu Van Khanh?,
Nguyén Viét Vinh', Quach Birc Cwong?”

2.2. S0 do khoi

So do khdi ctia hé théng dugc thuc hién nhu trén hinh
1. Hé théng bao gdm kit xt& ly trung tdm la STM32F4
Discovery véi 16i x& ly la MCU STM32F407VGT6. Ba cdm
bién ML35 dung dé do nhiét dé. Cac cdm bién nay sé két
ndi v&i MCU théng qua 3 kénh ADC c6 do phan giai 12-bit.
Ngoai ra con cé kénh do d6 d4m s dung cdm bién DHT22
két nGi theo chuan 1 day véi hé thong kit. Kit giao ti€p voi
PC thong qua USART2. Giao ti€p v&i ngudi van hanh thong
gua cac phim nhan va man hinh GLCD 12864.
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Hinh 1. So d0 khdi clia hé thdng
2.3. Loi kit STM32F407VGT6

Kit trung tdm s dung 16i kit STM32F407VGT6. Kit dwgc
cai dat tan s6 hoat déng 168MHz. Trén kit tich hop s&n bo
nap STLink V2 thuan lgi cho viéc thr nghiém hé thong. So
do 16i kit md ta trén hinh 2. Bay chi la cau hinh téi thi€u cho
kit hoat dong. Luu y trén mach tich hop san: 4 LED ding
cho chi thj trang thai hoat déng clia mach; cac jumper thiét
lap ché dd nap chuong trinh; nat reset va nat ngat; xung
nhip cho déng ho thoi gian thuc.
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RN 2.6. Giao tiép MAX232
”—NV—H'D MCU duoc két néi voi PC qua
pw  mgm SRS chuén RS-232 nhu trén hinh 5. Mach
st dung vi mach MAX-3232 cé dién
—W—u—“. onp ap cép 3,3V. Céc tu dién trong so do
. . B déu st dung tu c6 gia tri 100nF.
Hinh 2. So d6 mach 16i STM32F407VGT6
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2.4. Giao tiép v&i LM35 et
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Hinh 3. So d6 két ndi cdm bién LM35 véi MCU

Str dung mach khuéch dai OA LM324 dé nang cao hé so
khuéch dai ciia mach. Nhu vay dién ap dat vao kénh ADC
clla MCU duoc tinh bai:

V=001t
4,7

>

- 0,0213t

2.5. Giao tiép v6i DHT22

So do két n6i cdm bién DHT22 v&i MCU thé hién trén
hinh 4. Chan dit lieu dwoc treo dién tré 4k7 v6i mic dién ap
VCC.
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Hinh 5. So d6 két ndi MCU véi PC qua MAX232
2.7.Giao ti€p man hinh GLCD 12864

Man hinh trong hé théng s dung loai GLCD 12864 két
nGi véi MCU qua cong D. Giao dién man hinh c6 chiic ndng
diéu chinh do sang man hinh, loa chip canh bao va théng
tin vé qua trinh nhap di liéu hoéc chuyén déi chwong trinh.
Ngoai ra con c6 LED dé biéu thi trang thai hé théng néu
can thiét. Man hinh GLCD str dung loai KS0108 cho phép st
dung dién 4p 5/3,3V.
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Hinh 6. So d6 két ndi man hinh GLCD 12864 v6i MCU
2.8. Giao ti€p KEY

DE thuc hién diéu khién kit MCU, trén mach b tri thém
cac nut nhan can thiét; SELECT; UP, DOWN; ESC; ENTER va
NRST. Cac nat trén déu sir dung dién tré 10K ndi véi VCC
nhu trén hinh 7.

B3V
i

33V

2 3
JI0K 0K
SELECT up

4 5 6
0K 10K 0K
DOWN ESC ENTER

Hinh 7. So d0 cac ndit nhén diéu khién MCU

3. LAP TRINH PHAN MEM THU THAP DU LIEU TREN MCU
Cau hinh thiét [ap I/0 cho hé thdng thé hién trong bang 1.
Bang 1. Cau hinh I/0 clia hé thong

STT Chikc nang Cong Pin
1 Cam bién LM35No1

2 Cam bién LM35No2

3 Cam bién LM35No3

4 Cam bién DHT22

5 DATAGLCD DO PDO
6 DATAGLCD D1 PD1
7 DATAGLCD D2 PD2
8 DATAGLCD D3 PD3
9 DATA GLCD D4 PD4
10 | DATAGLCD D5 PD5
11 | DATAGLCD D6 PD6

12 | DATAGLCD D7 PD7
13 | DATAGLCD D8 PD8
14 | GLCDRS PD10
15 | GLCDWR PD9
16 | GLCDEN PD13
17 | GLCDCSL PD11
18 | GLCDCS2 PD12
19 | KEYUP PE2
20 | KEYDOWN PE4
21 | KEYENTER PE6
22 | KEY SELECT PEO
23 | KEYESC PES
24 | USARTRX PA3
25 | USARTTX PA2
26 | LED1 PD12
21 | LED2 PD13
28 | LED3 PD14
29 | LED4 PD15

Phan mém lap trinh trén MCU duoc thyc hién trén trinh
bién dich Atollic True STUDIO.

System Setup
-Clock :
-ADC, one wire §
-UART, GLCD §
Int t

Read: temp and
Hum

Show on
Screen Gl

Hinh 8. So d thuat toan thuc hién trén MCU
4. KET QUA THUC NGHIEM
4.1. San pham ché tao

K&t qua ché tao kit thu thap di liéu nhiét do ctia hé
thoéng lanh nhu trén hinh 9. Kit c6 chitc nang sau:

- Po lvong thong s6 3 kénh nhiét d6 véi dai do tlr 0 dén
100°C, v@i sai s6 0,5°C.

- Do lwong 1 kénh do dm véi dai do tlr 0 dén 100%RH,
sai s6 3 RH.

- C6 kha néng két ndi véi may tinh qua céng RS232, téc
do két noi Ién dén 19200 baud.

- Hién thi di¥ liéu trén man hinh GLCD.
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- C6 cac phim dich chuyén diéu khién ché do hién thi.
- Phan mém trén PC c6 chirc nang vé do thi theo doi cac

tham s6 theo thoi gian.

Hinh 9b. Mt trudc clia Kit
4.2. Mot s6 két qua thir nghiém
K&t qua thir nghiém dugc thé hién trén hinh 10.

Hinh 10. Boc va hién thi trén Kit
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K&t qua thtr nghiém gtri di¥ liéu Ién may tinh thé hién
trén hinh 11. Khung dt liéu dugc truyén duéi dang:

Ox7E 0x06 t1t2 d1 d2 al a2 bl b2

Trong dé:

t1, t2 1a byte cao, byte thap clia bi€n nhiét do templ

d1, d2 la byte cao, byte thap clia bién nhiét d6 temp2

al, a2 la byte cao, byte thap ctia bién nhiét a6 temp3

b1, b2 la byte cao, byte thap cltia bién nhiét dd dé am

Trong qué trinh thyc hién st dung phan mém Uart
Assistant dé hién thi kiém tra di liéu.

Uart Assistant

Data log ] UartAssist V4.3.13
7E 06 01 $B 01 94 01 EE A

[2019-05-03 8:03.031]# RECV HEX>
7E 06 01 94 01 9501

Stopbits | ! 2 7
@ Close

Recv Options

" ASCH = HEX

p L"E“‘?"‘d"p"y [201 077]# RECV HEX>

¥ Auto linefeed <1 7E 06 01 85 01 9C 01 AF

I Receive to file...

I Pause receiving

[2019-05-03 05:08:10.589]# RECV HEX>
7TE 0601 8A 01 9201 FO
More... Clear

01 101]# RECV HEX>
Send Options 7E 06 01 5
¢ ASCII ¢ HEX

05:08:13.627]# RECV HEX>
[V Use escape chars

019001 94

|v AT CMD auto CR+L v
I~ Append checkbits =

5 5
- - Data Send | DCD® 2RXD® 3TXD® LDTR® iGND § Clear 4 Clear

[~ Period 1000 ms httpr/www.cmsoft.cn
Send
Shortcut History

i€ Readv! 66/0 RX:1383 TX:0 Reset 2
Hinh 11. Doc va hién thi nhiét do trén may tinh
5. KET LUAN

Vi thiét bi nay, chling ta méi chi dirng & viéc do dac so
lieu vé nhiét d6 & 3 méi truong va dé 4m trong bubng
nhiét. Chinh vi vy, thiét bi can dugc hoan thién hon va
phat trién thém. Nhém nghién ctru sé tim hi€u va thiét ké
thém dé thiét bi tv dong nay c6 thém chirc nang diéu chinh
nhiét d6 va dé am, tang kha nang tv dong hoa cho thiét bi
thwe hanh lanh co ban KTE - 1000. Khéng nhitng thé, nang
cap thiét bi nham st dung cho céac thiét bi nhiét - lanh céng
nghiép khac nham tao ra cac san pham mang tinh thuvong
hiéu clia nguoi Viét, gia thanh thap hon va dé st dung hon
cac thiét ctla nuéc ngoai.
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