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TOM T A T 

Hi6n nay, v6i xu the phat tnen ciia khoa hpc cflng nghfi, nude ta dang trong thai ki cong nghiep 
hoa & hien dai h6a d^t nude, nhi^u day chuyen san xu4t dupc ty dpng hoa hoan toan Bai bao nay 
chiing tpi da nghien ciiu he thflng dieu khien nhiet dfl 16 de len men va \i banh m^. He thong nay 
sii dung bo vi di^u khien ATMEGA 16, ket hpp cam bi^n nhiet dfl va dfl km DHTl 1 

* , Tir \ihoi: dieu khiin nhiil do, len men. u. ATMEGA 16. cdm biin DHTII 

i i DAT V A N D E 

I Trong thai ky phdt trien ciia khoa hpc cong 
nghe, mdy m6c cdng ngay cdng duac ty dpng 

• hoa nham nang cao nang suat lao dpng, gidi 
ph6ng siic lao dpng, giam gia thanh san pham 
va nang cao chat lucmg sdn pham 
Trong qud trinh sdn xuat vd che bien thi tinh 
an toan thuc pham luon duac dat len hang 
dau. Nhieu mon an nhanh nhu banh my, bdnh 
bao... c6 siic tieu thy rat ldn tren thi tnrang, 
Tuy nhien, cac xuong bdnh my hau het sii 
dyng cdc phuang phdp len men va li nguyen 
lieu bpt my thii cong nen khong'dara bdo 
dupc ve sinh an todn thyc phara va ndng suat 
sdn xuat. Vi vay, trong bai bdo ndy chiing toi 
de xuat mpt phuang an dieu khien ty dong 
nhiet dp 16 len men vd ii bdnh my nham dam 
bao qud trinh ty dpng h6a cao giup tang 
nhanh qua trinh len men ciia bpt my, ddm bdo 
dieu kipn thich hop ve dp am va nhiet do de 
tao ra san pham dat chat luang tot 
PHUONG PHAP LEN M E N V A U B A N H MY 
Lo len men va u bdnh my Id he thong 16 nhiet 
nhdm giiip len men va u nguyen lieu bpt my. 
Khi dat nhiet dp vd dp am thich hop bpt my se 
ISn men vd no giiip bdnh my mera, gion vd 
dat chat lupng tot. 

Thuc chat, Ien men gom hai giai dogn. Giai 
dogn thli nhat xay ra ngay sau khi nhdo trpn. 
Qua trinh len men xay ra cho toan bo khoi bpt 
nhdo, the tich lan, dien tich be mat rieng nho. 
Giai dogn thii hai xay ra sau khi chia bot, khi 
do len men xay ra trong timg mieng bpt, the 
tich nho, be mat rieng ldn. 
Trong thugt ngii thong thucmg, giai doan thii 
nhat dupc gpi la "lin men", giai dogn thii hai 
dupc gpi Id "«". 
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Dya theo each tien hanh qua trinh Ien men, ta c6 
4 phuang phap chinh, Ien men chuan, len men 
chgm, len men nhanh va khong len raen [2]. 
Phuang'phdp 1: Lin men chudn 
Trong phuong phdp len raen chuan, ta nhao 
tron toan bp nguyen lieu trong mot lan, sau d6 
cho len men trong mot Ian, Nhiet dp Ien raen 
khodng 25 den 30''C, thai gian Ien men 
khoang 1 gia. Day la phuang phap don gian, 
de thyc hien, it ton kem, Tuy nhien chat 
lupng cam quan, dac biet Id huong vi, chi a 
raiic do tmng binh. 
Phuangphap 2. Len men chgm 
Trong phuang phdp Ien men cham, ta phoi hpp 
giua nhao tron va len men theo quy trinh sau: 

- Nhao trSn mot phan nguyen lieu (nhao lan mpt). 
- Cho Ien men lan mpt a nhiet dp thap, 
khoang 20 den 22°C trong thoi gian tuang doi 
dai (4 den 16 gi6). Trong thai gian ndy pH 
giam dan, cdc qud trinh h6a hoc xay ra a pH 
vd nhiet dp thap tgo ra mot so san phara phy 
tao cho san pham huang vi dac trung neng. 
Dli nam men chi hogt dong yeu nhung ciing 
giiip khoi bpt nhao no nhe vd c6 cau tnic xop. 
- Them phan nguyen lieu con lai va nhao trpn 
lan hai, 
- Len men lan hai a nhiet do cao hon (khoang 
25°C) trong 30 phiit den I gio. Bot nhao no 
raanh, the tich tang nhieu 
Phuong phap Ien raen chgm tien hdnh phiic 
tgp, can thoi gian dai, ton kem hon. Nhung 
san pham thu dupc c6 chat lupng cam quan 
cao, huang vi tot. 

Phuong phdp 3 Lin men nhanh 
De giam bdt thai gian Ien men (so voi 
phuong phdp chuan), ta co the thyc hien cac 
bi^n phap sau: 
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- Dua vao cong thiic phoi trpn cdc chat oxy 
h6a de thiic day nhanh su hinh thanh vd phat 
trien mang gluten. 
- Sii dyng nhieu nam men hon. 
- Nhao trpn mgnh han, lau hon. 

- Tang thai gian li 
Ta Cling c6 the sii dyng phoi hpp cac bien 
phap nay de nit ngdn thai gian len men. 
Phuangphap 4: Khdng len men: 
Ta CO the bo qua giai dogn len men khi dp 
dung cdc bien phdp sau : 
- Sii dyng cac chat oxy hoa. 
- Dling nhieu nuac han, nhieu nam raen hon. 
- Dua thgm chat beo, chat nhu hoa vao cong 
thiic phoi tron, 
- Nhao trpn mgnh hon, lau han 
- Nhao trpn dudi ^ suat thap 
- Dling nhiet dp cao hem. 
Tat nhien, ta cung c6 the six dung phoi hop cdc 
bien ph^ tren de thu dupc ket qud mong rauon. 
Trong bai bao nay chiing toi c6 the tien hanh 
qua trinh len raen va li bpt my theo cd 4 
phuong phap Lo len men va u bdnh my dupc 
thiet ke toi uy nen viec lya chon phuong phap 
len men va ii nao cung dupc Uiuc hien de 
dang do nguoi sii dung tu cdi ddt. Lo len raen 
va li bdnh my iing dyng bp vi dieu khien 
ATMEGE 16 va cam bien DHTl 1. 
TONGQUAN ATMBCE 16VAcAMBIENEHni 
ATMEGA 16 la bp vi dieu khien CMOS 8 bit 
tieu thy i e n ndng thap dua tren kien tnic 
RISC (Reduced tntruction Set Computer). 
Vdo ra Analog - digital va ngupc lai Vai 
cong nghe ndy cho phep cdc lenh thyc thi chi 
trong mot chu ki xung nhip, vi the toe dp xii 
ly du lieu c6 the dgt den 1 trieu lenh tren gidy 
a tan so I Mhz. 

Vi dieu khien ndy cho phep nguoi thiet ke c6 
the toi uu hod che dp tieu thy ndng lupng rad 
van dam bao toe do xii ly [3], [4] 
Sir do khoi 
AtmegaI6 co tgp lenh phpng phii ve so lypng 
vai 32 thanh ^ i lam viec da nang. Todn bo 
32 thanh ghi deu duoc noi true tiep voi ALU 
(Arithmetic Logic Unit), cho phep truy cap 2 
thanh ghi dpc lap bang mot chu ki xung nhip. 
Kien tnic dat dupc c6 toe do xii ly nhanh gap 

10 lan vi dieu khien dgng CISC (CompI '̂ 
Intniction Set Computer) thong thuong. 

Hinh 1. Sado khoi cuaAtmegal6 

Khi su dung vi dieu khien Atmegal6, c6 rat 
nhieu phan mem dupc dung de lap trinh hang 
nhieu ngon ngu khac nhau do la: Trinh didi 
Assembly nhu AVR studio ciia Atmel, Trinii 
dich C nhu win AVR, CodeVisionAVR C, 
ICCAVR. C-CMPPILER cua GNU. . Trinii 
dich C da duac nhieu nguoi dung va danh ^ 
tuang doi ragnh, de tiep can doi vdi nhung 
nguai bdt dau tira hieu AVR, do Id trinh dich 
CodeVisionAVR C. Phan mera nay ho trg 
nhieu ling dyng vd c6 nhieu ham c6 san nen 
viec lgp trinh tot han 

ATMEGE 16 dupc che tgp theo kien tnic RISC 
hieu suat cao md dipn nang tieu thy thi^i. 

(MOSI) fSi I • i 
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Hinh 2. Sado chdnAlmegalO 

Cam bien DHTll 
Cam bien DHTI 1 la cambien nhiet dp va ^ 
am. N6 ra doi sau vd dupc sii dyng thay th£ 
cho d6ng SHTIx a nhung noi khong can # 
chinh xac cao ve nhiet dp vd dp am. [1] 
DHTll c6 cau tgo 4 chan nhu hinh. Nos4 
dung giao tiep so theo chuan 1 day. 
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Hinh 3. Cdm biin nhiit dp vd dg dm DHTI I 
- Thong so ky thugt: 

+ Do dp am, 20%-95% 
+ Nhiet do: 0-SOX 
+ Sai so dp dm ±5% 
+ Sai so nhiet dp: ±2''C 

- Sa do ket noi vi xii ly' 

MCU ll T 
™ 

DHTll 

Hinh 4. Sa do kit noi vi xtr ly cdm bien nhiit do vd 
do dm DHTll 

De c6 the giao tiep voi DHTl I theo chuan 1 
chan vi xii ly thyc hien theo 2 buac' 
+ Giii tin hieu muon do (Start) tdi DHTll, 
sau do DHTI 1 xdc nhgn lgi. 
+ Khi da giao tiep dupc voi DHTl 1, cdm bien 
se giii lai 5 byte dii lipu va nhiet dp do dupc. 
DIEU KHIEN NHIET DQ LO LEN MEN VA 
XJ B A N H M Y s i r DUNG VI DIEU KHifiN 
ATMEGA 16 VA C A M BIEN DHTl 1 
Cdu tgo 16 len men va u bdnh my 
L6 len raen va ti bdnh my Id mpt thiet bj dien 
bien dien ndng thdnh nhiet nang diing de len 
men vd li nguyen lieu bpt my tnrac khi tien 
hanh nudmg thanh banh ray. 
Sa do cau tnic ciia 16' Gom 3 phan chinh la 
vo 16, lop lot va ddy nung. 

Hinh 5. So do cdu tnic cua Id 

' Nguyen ly hoat dpng cua 16 

Khi bat cong tdc nguon dya theo cong nghe 
len men va li, tien hdnh cdi dat nhiet dp. dp 
am, thoi gian ii cho phu hpp vdi cac phucmg 
phap len men vdu nhu da trinh bdy 

+ Phuang phap len men chuan 

+ Phuong p h ^ len men chgm 

+ Phuang phap len men nhanh 
+ Phuang phap khong len raen 

Khi cai dat xong bat cong tdc cai ddt ve vi tri 
chgy tu dpng 
Sa dh mach dong lire va mgch dieu khien 16 

Hinh 6. Sa do mgch dgng lifc vd mgch dieu khien Id 
Thuat toan di^u khiSn nhiet do Id len men 
va u banh my 

Hlnh 7. Thugt todn dieu khien nhiit dp Id len men 
vd u bdnh my 

Ket qua dieu khien theo 4 phirong phap 
Ket qud dieu khiin theo phuffng phdp 1: Len 
men chuan, nhiet do dat 30°C, dp am 60%, 
thai gian 60 phiil. 
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Hinh 8. Mdn hinh diiu khien theo phuang phdp 1 

Ket qud diia khiin theo phuang phdp 2: Len 

men cham, 

+ Lan 1: Nhiet dp dgt 2rC, do am 60%, thai 

gian 99 phiit, (cai dat Iai 3 lan de du thoi gian) 

+ Lan 2 Nhiet dp dat 26°C, do am 60%, thoi 

gian 31 phiit 
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Hinh 9. Mdn hinh diiu khien theo phuangphap 2 

Kit qud dieu khiin theo phucmg phdp 3: Len 

men nhanh, nhiet dp ddt 2 6 ^ , dp am 60%, 

thoi gian 31 phiit, su dyng nhieu nam Ien 

men, tang thoi gian u. 

Ml^^B^B i.L. -

Kit qud Miu khiin theo phuang phdp,4-
Khong len men, nhiet dp dat cao hon 35°C, î  
am 60%, thai gian 90 phiit. 

Hinh U. Mdn hinh dieu khien theo phuangph^; \ 

KETLUAN ' ! 

Bai bao da tien hanh nghien ciiu v^ be thong 
dieu khien nhigt dp 16 len men vd li banh my, 
Voi viec sii dung bp dieu khien ATMEGA 16 
va cam bien nhiet do, do am DHTl 1 da giiip 
dieu khien nhiet dp, dp am trong 16 dupc dJ 
dang, thuan lai, ddm bdo ve sinh an toan thuc 
pham, ti^t kipm dupc thoi gian va tang nang 
suat lao dpng so voi phucmg phap Ien men va ' 
li thli cong ' 
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SUMMARY 
IDENTIFICATION AND CONTROL THERMAL SYSTEM 
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Currently, with the development trend of science and technology, our country is in the penod of? 
industrialization & modernization of the country, many production lines are fully automated In 
this paper, we have studied the temperature control system for fermentation and comppsting oven 
bread This system uses the microconti-pller ATmega 16, cpmbined sensor temperature and 
humidity DHTll 
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