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TOM TAT

My sdy thdp kiéu ngang dong hién dang duge sir dung sdy hia khd phé bién tai vung dong béang
song Curu Long, fuy nhién nhiét do va am dé hat phin bé khéng dong déu. Mot sé perO’ng an cdi
tién cho kjy thudt sdy 1‘/1ap kiéu ngang dong dé duwoc thiee hién véi hai phzmng dn cdi tién la dao /7af
va ddao chiéu tdc nhan say da dwoc thue hién. Kef qua thye nghzem cho thay véi ciing ché dp say
sw phdn bé nhiét c’fo va dm dp hat sau qud trinh sdy Il khd dong dong déu, chénh léch dudi 1%. Két
qua cz/ng chira mng phuwong dn ddo hat trong qud trinh sdy c6 cau tao don gian, phdn bé nhiét dp
va dm dg dong deu hon so véi phirong dn dao chiéu tac nhén sdy.

Trr khoa: say thap, dao hat, dao chiéu tac nhan say.

ABSTRACT
Experimental study for paddy drying using the modified crossflow column dryer

Currently, the crossflow column dryer has been applied widely for drying the paddy in Mekong
river delta; however; the temperature and relative humidity (RH) of paddy drying are not the same
at different positions. Some improvements for the crossflow column dryer have been carried out. An
experimental investigation for paddy drying applied in the modified crossflow coluum dryer with
reverving the flow of desiccant and seed has been done. The results indicate that with the same dyy-
ing regime in this modified dryer; the temperature and RH of seed are mostly the same (the difference
is below 1%). Furthermore, reverving the flow of seed during the drying process with the tempera-
ture and RH is simpler than it has been done by reverving the flow of drying agent.

Keywords: modified crossflow dryer, grain column inverter; reverse airflow drying.

1. Giédi thi¢u di trt, nén san lugng laa thu hoach tai mdi viing

Lua la cay luong thuc chinh ¢ Viét Nam, dic
biétla ving dong bang song Ciru Long (PBSCL).
San lugng lta ca nwde nam 2015 dat hon 45 triéu
tn, ting 240 nghin tin so v6i nim 2014 (Téng
cuc tlléng ke, 2015). Dién tich gieo tréng dat gin
8 triéu ha, ting 19 nghin ha; ning suit dat gan
58 ta/ha, ting 0,2 ta/ha (Téng cuc Théng ke,
2015). Théng ké 6 thang dAu nam 2016 cho thiy
tai DPBSCL, dién tich tr6ng lta dat 1555 nghin
ha, sén lugng wéc tinh dat 10 triéu tin (Téng cuc
Théng ké, 2016). Pa sb cac dia phuong déu tap
trung gieo sa hang loat & mdi ving dé tranh ray
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trong cting mot thoi diém 1a rat 16n.

Tai PBSCL, ltia dugc sdy chu yéu bing may
sdy tinh (Mai Thanh Phung va Lé Van Banh,
2012). May sdy nay thi c6 chi phi sdy hop 1y,
nhung dién tich ldp dat 16n va can nhidu nhan
cong lao dong trong khau xudt va nhép liéu.
Trong nhiing nim gin day, méy sdy thap duoc
phat trién va dau tu hiu hét & cac nha may xay
x4t lta gao xudt khau do c6 thé co gisi héa hoan
toan voi nang suat tr 10 dén 50 tAn/gio (Mai
Thanh Phung va Lé Van Banh, 2012). Hai kiéu
méy sdy thdp phd bién 12 hdn dong va ngang
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dong (Maier va cac cong su, 2002). May sy
thap kiéu ngang dong thi c6 ciu tao don gian
va gia thanh ré hon méay sdy thap kiéu hdn dong
(Maier va céc cong su, 2002). Khi s dung
may sdy thap kiéu ngang dong s& tranh duoc
hién twong khong chay cta lia nhu may sdy
thap kiéu hdn dong (Nguyén Hung Tam va cic
cdng su, 2012; Nguyén Hai Dang va cac cong
su, 2014). Hon nira, dong VLS trong may sy
thap kiéu ngang dong luu thong dé dang va it
bi vuéng lai nhu trong méy sdy thap kiéu hén
dong (Nguyén Hung Tam va cac cong su, 2012;
Nguyén Hai Dang va cac cong su, 2014). Vi
vdy, kiéu ngang dong dang dan thay kiéu hdn
dong khi séy lta bang may sdy thap tai DBSCL.

Hai nhugc diém chinh ctia may sdy thap
kiéu ngang dong d6 1a: (1) nhiét do va do 4m
hat 16n qua chiéu rong ctia cot sdy (voi bép, khi
sy v6i nhiét do tac nhan sdy (TNS) la 82°C
thi chénh léch 4m d6 1a 9,7%) (Maier va cac
cong su, 2002), va (2) hiéu sut sir dung ning
luong thip (Maier va cac cong su, 2002). Mot
s6 cai tién trén may sy thap truyén thong da
duge d& xuét nhu 1a: (1) d6i chiéu dong tac
nhan & budng sdy, (2) ddo hat trong qué trinh
sy (Maier va cong sy, 2002; Nguyén Hing
Tam va cac cong sy, 2012). DPbi voi may séy
thap kiéu ngang dong, viéc ap dung phuong an
céi tién thich hop khong nhitng anh huong dén
chat lugng cla lta sy ma con anh hudng dén
hiéu qua kinh té cla qua trinh sdy. Muc dich
cta nghién ctu nay la nhim nghién ctru anh
huéng clia cac cac phuong an cai tién trén may
sdy thap kiéu ngang dong dén do chénh léch am
d6 va nhiét do hat laa.

2. Vit li¢u va phwong phap

2.1. Vat liéu:

Lta duoc st dung trong qua trinh khao
nghiém 1a lua hat dai IR50404 dugc mua tir
Tién Giang. Lua dugc thu hoach bang may git
dap lién hop, va sdy ngay sau 24 gio tinh tir luc
thu hoach.

2.2. Phwong phap

My sdy thdp kiéu ngang dong cé dio
chiéu tic nhéin sdy (MSTND-TNS)

M6 hinh sy thap kiéu ngang dong c6 dao
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| — Itia wét; 2 — budng siy thir nhat;

3 - buéng séy thtr hai, 4 — vi tri léy mau;
5—lhara; 6 — nguc‘“)n nhiét; 7 — quat ly tm
Hinh 1: So dd cAu tao may siy thap
kiéu ngang dong dio TNS
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chidu tac nhan sdy thi nghiém c6 so dd céu tao
nhu Hinh 1. M6 hinh duoc ché tao va dat tai
Khoa Co khi — Cong nghé, truong Dai hoc Nong
lam thanh phd HO Chi Minh. Budng siy clia md
hinh c6 cAu tao dang m6 dun, dé c6 thé d& dang
thay ddi két cAu cua budng khi thi nghiém.

Lua udt tir thung chira phia trén tu chdy vao
budng sdy thi nhét, tai day dong hat gdp dong
TNS (d& duge gia nhiét dén nhiét do sdy bang
dién tré) dé mang hoi am khoi hat lua. Sau d6
dong hat lta tu chay vao budng sdy th hai, tai
day dong hat gdp dong TNS theo chiéu nguoc
lai, dé 1am giam thoi gian tiép xuc gifta hat va
TNS. Sau d6, ltia xubng budng dudi di ra ngoai
hoan tt mot luot sdy. T day laa duogc dua tro
lai budng chira dé tiép tuc sdy luot 2, 3... dén
khi 4m do dat yéu cau.

May sdy thip kiéu ngang dong cé dio hat

Mo hinh nghién ctu c6 so dd ciu tao nhu
Hinh 2. M6 hinh gom 2 budng sdy, bé day 16p
lta 320 mm, budng sdy dang hinh hop véi kha
nang sdy dugc 200 kg/mé. Lua tir thung chira
phia trén chay tu do vao budng sy thi nhét,
dong TN s& tiép xtic véi dong hat theo thir tu tir
16p lta thir nhit dén 16p thtr hai, sau khi di qua
hét budng séy thir nhat, lta chay qua bo dao hat,
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1 — lGa wét; 2 — budng sdy tht nhat;
3 — dao hat; 4 — budng sdy tht hai;
5 — laa ra; 6 — ngudn nhiét; 7 — quat ly tdm
Hinh 2: So' db cAu tao mé hinh may sdy thép
kiéu ngang dong cé dao hat

16p lua thtr nhat s& dbi vi tri véi 16p lua thir hai
va nguoc lai dé di vao buéng séy thtr hai, dong
tac nhan s& tiép xtic v6i 16p Ita thir hai trude sau
d6 méi tiép xtic v6i 16p laa thir nht. Didu nay
gitp nhiét d¢ hat khong thé tang qud cao trong
qué trinh sdy. Sau khi di hét budng sdy thr hai,
ltia s& chay xudng budng phia dudi di ra ngoai
hoan tat mot chu ky sdy. Tu day Iua duogc dua
trd lai thung chira bang gdu tai dé tiép tuc chu
ky sdy thir 2, 3... dén khi dat 4m do bao quan.

Nhiét do hat s& dwogc theo ddi thuong xuyén
tai cac vi tri léy mau. Téc do di chuyén cua lua
phu thudc vao sb vong quay cua truc i xa lua
phia dudi, c6 thé diéu chinh d& dang bing cach
thay dbi téc do motor. TN'S cung cip cho budng
sdy nho mot quat ly tdm c6 thé diéu khién luu
lwgng thong qua mot van buém. Do d6, luu
lugng va nhiét do TNS vao cac téng c6 thé diéu
chinh dé& dang. Ngudn cung cdp nhiét cho may
sy 1a bo dién tré dugc didu khién théng qua bd
phan diéu khién nhiét do va cam bién nhiét.

Dé thuc hién cac thi nghiém séy nhim xem
xét hoat dong sdy ctia hat lua trong may sdy
thdp, mo hinh phai c6 kha niang diéu chinh dugc

cac thong sb dé tién hanh thi nghiém.

Tbe @6 dong hat phu thudc vao sb vong
quay ctia truc cudn xa lua phia duéi cta thap
séy. Tée do truc cudn c6 thé didu chinh da
dang bing motor PS. Qua d6 diéu khién thoi
gian luu trd cua hat trong budng sdy.

Nhiét d6 tdc nhan séy: Tac nhén séy duoc
cung cap tir mot quat li tm c6 sin va duoc gia
nhiét tir hop dién trd cong sudt 5 kW. Nhiét do
ndy c6 thé diéu khién d& dang bang ro le nhiét.

Luu lugng tac nhan sdy: xdc dinh bang
phuong phép 16, c6 thé didu khién d& dang
bing canh buém & cira vio cia quat ly tdm.

Nhiét d6 tdc nhan séy dugc theo doi béng
céc nhiét ké thiy ngan gin vao cac budng sdy.
Nhiét d6 hat duoc do béng nhiét ké h6ng ngoai
tai cac vi tri ldy mau, khoang thoi gian 30 phut
mdt 1an, nhdm tranh nhiét d¢ hat vuot qua gisi
han cho phép (45°C) (Maier va cac cong su,
2002).

Mau do 4m d¢ hat dwoc 14y tai céc vi tri lay
mau sau mot luot sdy (1 gio 30 phit), twong
ng vitri 1,2, 3 ta cd 4m d6 MC1, MC2, MC3.

2.3. Phuwong phip xdc dinh nhiét do va
4m d¢ hat trong qua trinh siy

Liua sau qud trinh sdy duoc dénh gia qua hai
thong s6: nhiét do va dm do hat. Hai thong s6
nay dugc theo doi trong sudt qua trinh sdy. Vi
tri 1Ay mAu theo chidu ngang cua cot sdy. Nhiét
do hat dugc do bang nhiét ké héng ngoai. Am
do hat do béng may dm do ngii céc PM-600
ctia hing Kett Nhat Ban san xuit, may c6 thé
do duoc nhiéu loai san pham khéc nhau véi
thang do 4m do tir 30% trd xuéng. Nhiét do
TNS dugc theo dbi bang nhiét ké bé tri tai céc
budng sdy. Nhigt do va Am do hat duoc do tai
cac vi trf 1dy mau 30 phat mot 1an.

3. Két qua va thao luén

3.1. Két qua sdy véi may siy thap kiéu
ngang dong cé dio chiéu TNS

Thi nghiém dwoc thuc hién trén mo hinh
méy sdy thap ngang dong c¢6 ddo TNS ning
suat 200 kg/mé. Nhiét do TNS duge sir dung
la: 50°C & giai doan dau (3 gio sdy) va 45°C
cho giai doan sau. Nhiét d§ TNS (duong Ts)
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va sy giam 4m, chénh léch 4m do giita cac 16p
lta sdy trong qua trinh sdy (duong MCI1 _ng;
MC2 g; MC3_tr) dugc trinh bay ¢ Hinh 3. Cé
thé thdy 4m d¢ hat giam nhanh & giai doan dau
dén 20% (sau 3 gio sdy). Sau d6 giam dan dan
dén 4m do bao quan (13%). Chénh léch 4m do
gitta cac 16p lua ban d4u khé cao va bit dau
6n dinh sau 3 gid sy dau tién (4m do hat dudi
20%) va co gia tri cubi cing kha nho (dudi
1%). Nhiét do hat co gia tri dudi 45°C trong
subt qua trinh sdy. Thoi gian dé Ita c6 4m do
28% giam xudng con 13% la 12 gio.
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gian dé 1am laa c6 4m do 28% giam xudng con
13% 1a 9 gio, giam 3 gio so voi phuong an ddo

chiéu TNS.
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Hinh 3: Qu4 trinh gidzm 4m va chénh l§ch
4m dd khi siy laa bing MSTND-dao TNS

3.2. Két qua siy véi may sdy thap kiéu
ngang dong c6 ddo hat

Thi nghiém dugc thuc hién trén may siy
thap ngang dong c6 ddo hat ning suat 200 kg/
mé. Nhiét dd TNS duoc stt dung 1a: 50°C ¢ giai
doan ddu (3 gio sdy) va 45°C cho giai doan
sau. Nhiét d TNS (dudng Ts) va su giam am,
chénh léch 4m do giita cic 16p lta sdy trong
qué trinh sdy (dwong MC1_ng; MC2_g; MC3_
tr) dugc trinh bay ¢ Hinh 4. C6 thé thdy 4m do
hat giam nhanh ¢ giai doan d4u dén 20% (sau
3 gio sdy). Sau d6 giam dan dan dén 4m do bao
quan (13%). Chénh l¢ch 4m do giita cac 16p lta
ban diu khé cao va bit dau 6n dinh sau 3 gio
sdy dau tién (Am d6 hat dudi 20%) va co gia
tri cubi cing nho (dudi 0,5%). Nhiét do hat co
gia tri dudi 45°C trong subt qué trinh sdy. Thoi
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Hinh 4: Qua trinh giam 4m va chénh 1§ch
Am a6 khi siy lia baing MSTND-d#o hat

3.3. Két qua so sanh phwong 4n dio hat
va dio chidu dong TNS trong qua mAy sy
thap kiéu ngang dong

Quié trinh giam 4m va chénh 1éch 4m d¢ cia
hat: tr nhitng két qua khao nghiém cho thiy
khi sdy ltia bing may sdy thap kiéu ngang dong
¢6 ddo hat thi thoi gian siy ngén (9 gio), chénh
léch 4m do giita céc 16p sdy (0,5%) thap hon
s0 v6i méay sy thap kiéu ngang dong dao TNS
(12 gio, 1%). Do chénh léch 4m d6 cta lta khi
sdy bang may sdy thap kiéu ngang dong véi hai
phuong phap dao TNS va dao hat dugc trinh
bay ¢ Hinh 5.

Phuong 4n dao TNS c6 thé tranh duoc
hién twong vudng hay nghet cac cong dai. Tuy
nhién, may sé co chu tao cdng kénh, kénh ong
dan gi6 phtc tap, khé khan cho viée lép dat,
stra chita va vé sinh may. Phuong an dao hat thi
may co céu tao don gian, dé van hanh va bao
tri. Thoi gian sdy ngén chi vai 8 gio 1a co thé
dat duge 4m do bao quan (13%).

Nhiét do hat lua trong qué trinh sdy déu c6
gié tri dudi 45°C trong sudt qua trinh sdy.
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3 4. Két luan

Qué trinh sdy lua da duoc thuc hién bing
md hinh may sdy thép kiéu ngang dong dao
\ TNS va ddo hat. Nhigt d6 TNS dugc diéu
chinh & miic 50°C cho 2 luot sdy déu (3 gio,
khi 4m d6 hat trén 20%) sau d6 giam nhiét do
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D6 chénh Iéch am dd.%

- \\\ tic nhan xudng con 45°C, bé day vat liéu sdy
1 : ¢ muc 320 mm.

Két qua cho thdy phuong an dao hat lam
0.5 am d¢ hat ddng déu hon (d6 chénh léch duéi
0,5%) so voi phuong an dao TNS (chénh léch
0 X 1 B B B 0k BE EB W 1%). Nhiét do hat lta trong qua trinh séy co
T ghs sy, gl gia tri duc’r‘i 45°C, nhiét do nay dam bao kha

Dao TNS Pio hat nang thu hoi gao nguyén cua lda.

Hinh 5. Chénh léch 4m d giiva hai
phwong 4n cai tién
TAI LIEU THAM KHAO

[1] Tong cuc théng k&, 2015. Tinh hinh kinh té - xd héi nim 2015. https://www.gso.gov.vn/
default.aspx?tabid=62 1 &ItemID=15507

[2] Tong cuc thdng ké, 2016. Tinh hinh kinh té xd héi 5 thang dau ndm 2016. https://www.
gso.gov.vn/default.aspx?tabid=621&ItemID=15800

[3] Mai Thanh Phyng va Lé Vin Banh, 2012. Bang téng hop sé 16 sdy va ty 1é liia hé thu dwgc
sdy ¢ dong béng séng Ciru Long, tinh dén 20-3-2012. Ky yéu Hoi nghij “Giai phap cho sdy
ltia hé thu & déng bang séng Ctru Long”, td chitc tai Can Tho.

[4] Maier, Dirk E., and Bakker-Arkema F. W., 2002. Grain drying systems. Proceedings of
the 2002 Facility Design Conference of the Grain Elevator and Processing Society, St.
Charles, Illinois, USA.

[5] Nguyén Hung Tam, Nguyén Hai Dang, Nguy&n Thanh Phong va Nguyén Trin Phu, 2012.
Két qua nghién ctu sy lua bang may sdy thap ngang dong tudn hoan c6 dao lta. T ap chi
Khoa hoc ky thudt néng lam nghiép s6 3/2012, tr.109-116.

[6] Nguyén Hai Pang, Nguyén Huy Bich va Nguyén Hung Tam, 2014. Nghién ctu thuc
nghiém ché d¢ sdy lua gidng bang k¥ thuat sdy thap kiéu ngang dong c6 dao hat. Tap chi
Céng nghiép néng thén s& 13/2014, tr.18-22.

34



