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NGHIEN CU'U SAY THOC GIONG BAC THOM
BANG MAY SAY BOM NHIET KET HOP THUNG QUAY

EXPERIMENTAL STUDY ON DRYING OF BAC THOM RICE

IN A HEAT PUMP COMBINED ROTARY DRUM DRYER

TOM TAT

Trong cong nghé sdy, nhiéu quy trinh cong nghé sn xuét yéu cau séy lanh
hoéc séy ¢ nhiét do thép (béng hodc thap hon nhiét do méi treong). Trong cong
nghé sy lanh nhét thiét phai st dung bom nhiét dudi dang méy hit am hodc méy
lanh két hop voi chét hit am. Bai bao trinh bay két qua clia viée nghién ciu thiét ké,
ché tao va thuc nghiém mo hinh séy thoc gitng bang méy séy bom nhiét két hop
v6i thiing quay. Céc két qué thuc nghiém voi giding ltia Bac Thom & ché do séy: nhiét
d6 sdy 38°C, van tdc tac nhén sdy 6,9 m/s, s vong quay 2,5 vong/phiit, khdi lugng
séy ban dau 270kg, do 4m clia vat liéu séy ban dau 29,44% hé thiing séy dat hiéu
sudt tach am cao, lam viéc on dinh va hiéu qua. San pham sau khi sy c6 do am
12,6%, ty & ndy mam 91% v6i thoi gian sdy 22 gio.

Tlr khda: Sdy bom nhiét; sdy thiing quay; sdy ndng san - thuc pham; sdy thoc
gi6ng; ty & ndy mam.

ABSTRACT

In drying technology, many technological processes require cold or low
temperature drying (at or below air temperature). In freeze drying method that
is necessary to use a heat pump in the form of a dehumidifier or air conditioner
combined with a desiccant. The results of designing, manufacture, and
experiment a model of combining heat pump combined rotary drum dryer for
rice seed was presented in this paper. The experimental results showed that BAC
THOM rice were dried at drying temperature of 38°C, drying air velocity of 6,6
m/s, drum rotation speed of 2,5 rpm, raw product mass of 270kg, raw moisture
of 29,44 percent, the dryer gets the high performance, more effective and stable
working. It is shown that the moisture is 12,6 percent, germination rate is 91
percent, and drying time is 22 hours.

Keywords: Heat pump dryer; rotary drum dryer; food - agricultural products
drying; rice seed dryer; germination rate.
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1. TONG QUAN
Say lanh la qua trinh sdy ma trong do6 tac nhan sdy duoc
tach am trwde khi dwra vao budng sdy. Qua trinh tach am nay

binh Van Nhuong

lam cho tac nhan sdy ha nhiét d6 xuéng khoang 10°C, sau dé
tac nhan sdy sé di qua bd nang nhiét va duwa vao budng say.
Nhiét do sdy c6 thé digu chinh thdp hon, bang va cao hon
nhiét dé moi truong tdy thudc vao vat liéu sdy. Chinh nho
viéc ha thap nhiét do sdy lam cho cong nghé sdy lanh dat
duoc cac vu diém dang ké so véi cong nghé truyén théng:

+ Vat liéu sdy khdng bi mat mau, mat chat do nhiét. Cac
chéat dinh duéng va mau sac dugc gilt lai gan nhu tuyét déi.

+ Say duoc nhi*rng san phdm ma céng nghé sdy thuong
khong sdy duoc nhu: Cac san pham dé nong chay (socola,
banh keo,..); Cac san phdm dé tao mang do nhiét (thanh
long, chu6i, hong...); Cac san pham c6 dau, m& (ca da tron,
hai san, bot gac,...).

+ Nang cao tudi tho thiét bi.

1.1. Thiét bi sdy bom nhiét va d6 thi I-d

Bom nhiét budc dau dwgc nghién ctru véi tac dung khiv
am, nhung sau cudc khiing hoang nang lvgng nhitng nam
70, kha ndng (*ng dung trong viéc sdy néng san ngay cang
dugc chi y dén nhigu hon. U'ng dung clia bom nhiét trong
néng nghiép bat dau véi viéc s dung nhu thiét bi gia
nhiét. Nhitng nghién ctru va phat trién sau dé da dat dwoc
két qua voi viéc phat trién qua trinh sdy st dung bom nhiét.
Trong thuong mai viéc st dung bom nhiét duoc nhic dén
tai nhidu nwoc chau Au, chau A cha yéu duoc (tng dung
trong cac quy trinh ché bién thuc pham.

Bom nhiét cé thé thay d6i nhiét dd tir thap dén cao theo
yéu cau lam viéc cla thiét bi, tir d6 cd thé cung cap cac ché
do lam viéc khac nhau. Cac thiét bi chinh ctia bom nhiét
gom: dan bay hoi, may nén, dan ngung tu va van dan né.

Quaé trinh truyén nhiét thiyc hién thdng qua sy thay doi
pha lam viéc ctia mdi chat lanh. M6i chét lanh trong dan bay
hoi hdp thu nhiét va bay hoi & nhiét do thap va ap suat thap.
Khi hoi chdt lanh ngung tu & nhiét do cao, 4p suat cao tai dan
ngwng tu, nd sé thai nhiét & ap suat cao hon. Khi str dung
trong qua trinh sdy, bom nhiét sé lam lanh khéng khi ctia
gué trinh dén diém bado hoa va sau d6 ngung tu nuéc (khir
dm), do dé lam tang kha nang sdy clia khong khi. Trong qua
trinh nay chi tudn hoan mic nhiét thap tir khdng khi.

Ngay nay bom nhiét d& tré nén rat quen thudc trong
céc I'nh vie digu hoa khong khi, sdy, hat am, dun nuoc,...
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D6 thi bi€u dién hoat dong thiét bi sdy bom nhiét (d6
thi | - d) dwgc thé hién nhuw trén hinh 1 [1].

1

di=d2 ds=da d

Hinh 1. D3 thi I-d biéu dién hoat dong thiét bi séy bom nhiét

Qua trinh sdy dwoc giai thich nhw sau:

- buwong 3-4: 1a qua trinh lam lanh tadc nhan sy dén
nhiét d6 dong swong. Biém (3) Ia trang thai khéng khi sau
khi di qua bubng sdy dwoc hoi lvu hoan toan, diém (4)
trang thai khéng khi trong thiét bi bay hoi luc bat dau
gidm dan.

- Brong 4-1: 1a qua trinh tach am. Biém (1) la trang thai
khong khi cudi giai doan tach am.

- buvong 1-2: 1a qué trinh gia nhiét tdc nhan sdy dén
nhiét do sdy. Diém (2) la trang thai khong khi néng trudc
khi vao budng sdy.

- Brong 2-3: la qua trinh sdy. Tac nhan sdy c6 do6 am
thap duoc théi qua vat liéu sdy sé nhan 4m thoat ra tir vat
liéu va mang rakhoi budng sdy.

1.2. Phan tich cac cong viéc lién quan

Nguyén Xuan Thay va cdng sy da nghién ctu st dung
bom nhiét dé sdy mot so loai néng san gom: hanh cu, hanh
14, rau thia, rau thom [1].

VO Manh Duy, Lé Chi Hiép da nghién clru thiét ke,
ché tao va khdo nghiém mo hinh sdy bom nhiét kiéu
thung quay [2]. K&t quad cho thdy, ca rot sy 6 ché do:
nhiét do sdy 40°C, van toc tac nhan sdy 2,5 m/s, sd vong
quay 15 vong/phut, khéi lvgng sdy ban dau 4,5 kg hé théng
sdy dat hiéu suat tach 4m cao, lam viéc 6n dinh va hiéu qua
hon; san pham sdy gitr duwgc mau sic tét hon so véi cac
phwong phap séy thdng thudng.

Trong nghién cru [3], cac tac gid da dé xuat giai phap
dung may lanh dé hat 4m va sdy khdé nong san, thwc pham
& nhiét do thap voi hé may 60kw lanh, nhiét do do
20°C + 27°C, d6 am 35% -+ 45%. K&t qua cho thay, thoi gian
sdy lau hon so v6i phuong phap sdy truyén théng nhung
chét lugng vé cdm quan va kha nang bao toan vé vitamin C
cao hon. T4c gia cling dé nghi ché do say toi vu doi voi cac
loai rau qua & nhiét do 30°C, van tdc gi6 3,5 m/s, do am
khéng khi tir 20+40%.

Trong nghién cru [4, 5], cac tac gia dd nghién ctu, thiét
ké, ché tao va l&p dat thiét bi sdy lanh bang bom nhiét ¢ng
dung dé say dwoc pham, thic phdm, ndng san trong diéu
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kién Viét Nam. Uu diém cla thiét bi sdy nay la mét phan
nuoc trong khéng khi duoc tach ra trwée khi dua vao
budng sdy nén dong luwc clia qué trinh sdy tang l1én dang ké,
rat ngén thoi gian sdy, giam chi phivan hanh.

Pham Van Tuy da nghién ctu sdy keo Jelly tai cong ty
banh keo Hai Ha bang phurong phap sdy lanh, két qua cho
thay chi phi vé dién giam khoang 58%, tiéu hao nang lvgng
dé tach mot kg 4m bay hoi giam tir 11,49 kWh/kg am
xudng con 4,67 kWh/kg &m so voi phuong phap diing may
hat &m, nhung chat lvgng san pham van dwroc dam bao [6].
Tac gia cling da nghién ctru sdy cac nguyén liéu dwgc pham
dung trong y hoc ¢d truyén nhuw nghé, dich girng ép, dich
clic hoa bang phuong phéap sy lanh, két qua cho thay chat
lvong s&n phdm tét hon so véi phuong phéap sdy bang
khdéng khi néng.

Trong nghién ctru [7] da thiét ké hé thdng bom nhiét dé
sdy ndng san. San pham co6 wu diém st dung hé thong diéu
khién théng minh (may tinh, man hinh cdm (ng), hé thdng
lanh mot cdp nén, tv dong do lwvdng va diéu khién nang
suét lanh bang bd bién tan theo nhiét dé bay hoi ctia méi
chét lanh, tiét kiem nang lvong cho qua trinh sdy. Mot s6
thong s k¥ thuat ctia hé thng bom nhiét DSL-v2: Nang
suat hé thong 8 + 12kg/mé; thoi gian sdy 12 + 24 gio/mé
(tty thudc va loai sdn pham); nhiét dé dong swong -15°C +
25°C; nhiét dd moi trudng sdy 35°C + 45°C; téc do6 tac nhan
say 0 +20m/s.

Bai bao nay trinh bay két qua nghién ctru thiét ké, ché
tao va thuc nghiém md hinh sdy théc giéng bang may
sdy bom nhiét két hgp véi thung quay. Cac két qua thuc
nghiém voi giéng lGa Bac Thom & ché do say: nhiét do
sdy 38°C, van t6c tac nhan sdy 6,9 m/s, sd vong quay 2,5
vong/phat, khoi lugng sdy ban dau 270 kg, dd 4m clia vat
lieu sdy ban dau 29,44% hé théng sdy lam viéc on dinh va
hiéu qua. San pham sau khi sdy cé d6 am 12,6%, ty 1& nay
mam 91% véi thoi gian sdy 22 gio.

2. MO HINHMAY SAY BOM NHIET KET HOP THUNG QUAY
2.1.Cautao

- Thuing sdy: dang hinh tru tron ndm ngang lam bang
Thép CT3 c6 duwong kinh 0,9m va chiéu dai 2m. Bén trong
thing c6 1&p d6i xting 4 canh dao liéu. Thung sdy dwoc
truyén dong nho dong co dién c6 hdp giam t6c cong suat
1,5kW, s6 vong quay 2,5 vong/phdt.

- Hé théng bom nhiét; Kich thuéc 480 x 420 x 1010mm,
cong sudt dién 1,5kW, cong sudt hat am 145 lit/ngay, may
nén lanh 2 5HP, lwu lvgng khi kho 1500 mé/h.

- Hé thdng diéu khién: Hé théng diéu khién duoc lap dat
dam bao kha nang tv déng héa cao. Cac thiét bi gom: PLC
omron CP1L 20CDR; Man hinh HMI omron; Bién tan
yaskawa; cam bién nhiét do, dé am, téc do gio,...

M6 hinh may sdy bom nhiét két hgp thung quay dé siy
thoc gidng Béc Thom dugc thé hién nhu trén hinh 2.



SCIENCE TECHNOLOGY

2600

2000
1800
6 5 4 3
e / Z 2
L / 7
-
= ][:_} THET 51 SAY LANA
L [ O N N I ISR QU N R [N N R ) === J. J. J. TRUGNGBA‘IHOCS‘AOD@ 1
RN I I A I T I N I B I R A N [ L) 7
. L === |
\ " 1] 3| o
Khira v | | === < =
7 \ 8 e e e
=== = =
§ =_ == § §
N ———] ~ A
[e——— .
o ==t
= c=c—=| Nubc
e Lo [11 === nomg
Bl
580 -
760
3800
- ®®coco
12 13 1 - C )
= ———
) &
_ o o
_.]I.[__, =
| =
40
3560

Hinh 2. M@ hinh
Bac Thom

1. Bom nhiét; 2, Td didu khién: 3. Ong dan khi vao; 4. Thiing séy; 5. Ong phan
phdi khi; 6. Ray dan hung; 7. Puly; 8. Truc; 9. Khung d&; 10. BO truyén dai;
11. Dang co giam téc; 12. Gng dan khi ra; 13. Clra cép - thoét liéu; 14. G6i d6 truc;
15. Canh dao vatliéu

" o

méy sdy bom nhiét két hop thiing quay dé sdy théc giong

2.2. Nguyén ly lam viéc

Théc gibng duoc dua vao thung sdy (4) thong qua clra
cép (13). Tac nhan sdy duoc dwa vao budng sdy tir bom
nhiét (1) thdng qua duwong 6ng (3) va (5). Nguyén liéu say
duoc dao déu trong thung sdy nho cac canh gat (15). Tu
diéu khién (2) ¢é nhiém vu diéu khién, giam sat cac thong
s0: nhiét do, d6 am, van tdc tac nhan sdy, téc do dao vat
lieu sdy. Két thic qua trinh sdy, vat liéu duoc lay ra khoi
thling sdy théng qua ctra thoat liéu (13). D€ thoat vat liéu
sdy hoan toan, thung séy (4) duoc lap trinh quay va dao
chiéu gian doan.
3. PHUONG PHAP NGHIEN CUU
3.1. Quy trinh thi nghiém

Théc giéng Bac Thom mua tai Cong ty ¢6 phan giéng
cay trong Hai Duong duoc loai bé cac tap chat, canh 14, cac

hat Iép bang quat gi6. Sau d6 can khéi lugng truéc khi dua
vao thung sdy (dam bao 270kg/mé). Do dd 4m cuia hat thoc
ban dau. Khéi dong hé thdng sdy lanh (bom nhiét) va tién
hanh sy thoc trén thiét bi sdy thing quay.

Thi nghiém duogc thuc hién véi khoi lvgng théc gidng
B&c Thom ban dau la 270kg/mé, sdy 3 1an. Tién hanh sy tir
ché do sdy ban dau: Do am vat liéu sy tlr (20 - 30)%; dd 4m
dau vao tlr (30 - 50)%; van tbc tac nhan sdy tlr (3,5 - 8,5)m/s;
nhiét do tac nhan sdy tlr (30 - 40)°C, sy & cac ché do say
khac nhau. Cac thong s6 ki€ém soat dau ra la d6 am, thoi
gian sdy va ty 1é ndy mam (hinh 3).

Céc nhan té cén kiém

Céc nhén t6 anh hudng c
& déu vao dinh & dau ra
SAY LANH

Hinh 3. So d6 md ta cac nhan t6 dau vao - ra trong qua trinh say
3.2. Phrvong phap lay s6 liéu
3.2.1. Xac dinh do am vat liéu sy

Hinh 4. Thiét bi xac dinh d6 &m PM600
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D0 4m cua vat liéu sdy duoc do béljg may phan tich am
PM600 (hinh 4). D6 4m dwgc do sau mai gio’ cho dén khi két
thuc qua trinh sdy.

3.2.2. Xac dinh ty I& ndy mam hat théc

Ty 1é nady mé\m clia vat liéu sy (thoc giéng Bac Thom)
duoc xac dinh bang td ndy mam Burrows (c6 tai phong thir
nghiém giéng cay tréng, Vién cay lvong thuc va Cay thuc
pham) voi thoi gian khoang tir 6 - 7 ngay.

3.3. Thiét ké thi nghiém xac dinh ché do sdy theo quy
hoach thyc nghiém [8, 9]

3.3.1. Matran quy hoach thyc nghiém

Khoang bién thién clia cac nhan t6 dwgc chon nhu sau:

Céac nhan t6 anh hwéng dau vao gém 3 bién:

Z,: D06 dm dau vao, tir (30 - 50)%.
Z, Téc do gid, tir (3,5 - 8,5)m/s.
Z: Nhiét do sdy, tir (30 - 40)°C

Céac nhan t6 anh hwéng dau ra (hay con goi la ham muc

tiéu) gom 3 bién:
Y, Thoi gian séy (gio)
Y,: D6 dm clia vat liéu sdy (%)
Y, Ty & ndy mam (%)

Muc tiéu cla bai toan t6i uu la Y,— min. Y, va Y; dat yéu
céu cla tiéu chuan QCVN 01 - 54:2011/BNNPTNT (Y, < 13,5%,
Y, — >80%).

Diéu kién thi nghiém duoc chon nhu trong bang 1.

Bang 1. Diéu kién thi nghiém

o Cac yéu t6 anh hutng
Cac murc 5
Z,% Z,,m/s Z;,C
Mitc trén (+1) 50 85 40
Mk co 6 (0) 40 6 35
Mitc dudi (-1) 30 35 30
Khodng bién thién 10 25 5

Tir hé toa dod Z,, Z,, Z, chuyén sang hé toa dé mai khong
tht nguyén X, X,, X, theo céng thic;

X =A% vi-13 &)
oAz
Bang 2. Ma tran quy hoach thuc nghiém trén bién do
INT X | X% X3 X1 X13 X2 Y Yo | Vs
1 + - - - - +
2 - - - + + +
3 + + - + - -
4 - - - -
5 + - + + -
6 | - - + - - -
71 + + + +
8| - + - -
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Bang 3. Ma tran quy hoach thuc nghiém trén bién thuc

N | Z(Y) | Zms) | ZCO | Yi(gio) | Yo%) | Ys(%)
1] 30 35 30
2 | 50 35 30
3 | 30 85 30
4 | 50 85 30
5 | 30 35 40
6 | 50 35 40
7 3 85 40
8 | 50 85 40

Pé tinh duwoc cac hé so trong phuong trinh (1) can xac
dinh ma tran quy hoach thyc nghiém trén bién ao va bién
thyc nhw trong bang 2, 3.

Pé kiém dinh can thyc hién céc thi nghiém ¢ tam
phuong an nhu trong bang 4.

Bang 4. Thi nghiém tai tim phuong én

N L(%) | Z,(mfs) | Z,(C) | Yi(gid) Yo (%) | Ys(%)

9,10,11

3.3.2. T6i wu héa thyc nghiém theo phwong phap “leo
déc” cia Box-Willson

Budc 1. Chon diém xuét phat X (x,9, ..., x, )
Choncacgiatri ,>0 va &>0
Xac dinh y(X©)

Budc 2: Xéac dinh vecto gradient tai diém X©

Budc 3: Chon s6 A duong; Tir diém X© xac dinh X®:

x = x{9 + 22
/le x=x(0)
X =x{V + ﬂ—/ly
/IXZ x=x)
xW =x9 + ﬂ—/ly
/IXn x=x(0)
trong d6: dau “+” khi tim max, dau “-” khi tim min
Xac dinh y(X®)

Budc 4: So sanh y(XW) véi y(X?). Néu y(X¥) tot hon
y(X©) thi ti€p tuc lap lai Budc 3 d€ leo dbe téi X@, X©, ..., X¥

Néu y(X¥) x8u hon y(X*Y) thi thyc hién phép gan
X® = XD ya y® = y(X®Y), sau d6 chuyén sang Budc 5

Buwadc 5: Kiém tra diéu kién dirng:

MJ —)/O)‘ <¢, hodc/va \/(xf’ _xf’))z y .+(XS> —xff’))z <e

X

Néu khéng thoa man diéu kién trén thi: Chon X® lam
di€ém xudt phat mai (ttc la thuc hién phép gan X© = X® va
y© =y®) va quay lai Budc 2. Nguoc lai néu thoa man thi két
luan: y dat gia tri t6i wu tai X\
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3.3.3. Phuong phap xt ly s6 liéu

Céc thi nghiém duwogc lap lai ba Ian. Tién hanh xt ly s6
lieu theo phan mém SPSS17.0. SPSS (Statistical Product
and Services Solutions) la mot hé thong quan ly di¥ liéu va
kha nang phan tich théng ké véi giao dién than thién cho
nguoi dung.
4. KET QUA VA THAO LUAN

4.1. Tinh toan, xac dinh ché do say t6i uu theo quy
hoach thyc nghiém

4.1.1. Xac dinh thoi gian sy theo mé hinh hoi quy

Thoi gian sdy nhanh hay cham phu thudc va cac diéu
dién cong nghé nhu nhiét do budng sdy, van téc tac nhan
sy, dd 4m chia vat liéu sdy. O’ nhiét do sdy cang cao, thoi gian
sdy cang ngan, nguoc lai do &m khong khi budng sdy cang
I&n thi téc do thoat Am cham dan dén thoi gian sdy kéo dai.
Trong diéu kién van t6c tac nhan sdy cang cao, qua trinh trao
d6i am dién ra manh, nuéc & bé mat nguyén liéu thoat
nhanh lam tang chénh léch d6 4m gitra cac I16p nguyén liéu.

Sau khi tién hanh thi nghiém theo cac ma tran thuc
nghiém, két qua duogc trinh bay trong bang 5.

Bang 5. Két qua thi nghiém theo ma trdn quy hoach thuc nghiém

TN | Z(") | Z(mfs) | Z,(°C) | Y(gid) Y,(%) Y3(%)
1 30 35 30 26,0 135 88,3
2 50 35 30 218 133 88,7
3 30 8,5 30 20,9 135 87,7
4 50 8,5 30 25,7 13,2 88,0
5 30 35 40 20,5 13,3 88,3
6 50 35 40 26,8 135 88,0
7 30 8,5 40 18,8 13,0 87,0
8 50 8,5 40 239 13,2 87,0
9 40 6,0 35 219 133 88,0
10 40 6,0 35 231 135 87,7
1 40 6,0 35 239 133 88,7

Sau khi xi ly théng ké bang phan mém SPSS17.0 da xac
dinh duwoc phurong trinh hoi quy dé tinh toan thoi gian sdy
nhuv sau:

Y, =23,573+2,250%, —1,475x, —1,300x, @)

Tir phwong trinh (2) ta thdy d6 am khong khi dwa vao
thung séy (b, = 2,250) c6 quan hé ty |é thuan véi thoi gian
sdy. Nguoc lai van t6c tac nhan sdy (b, =-1,475) va nhiét do
sdy (b, =—1,300) c6 quan hé ty Ié nghich véi thoi gian say.
Diéu nay c6 nghia la khi tdng dé 4m khong khi sdy thi thoi
gian sdy tang Ién, khi tdng van toc tac nhan sdy va tang
nhiét do say thi thoi gian sdy dugc rat ngan. Trong ba yéu
t6 nghién ctru, dd am khong khi ¢6 stic anh huwdng dén thoi
gian sdy Ién nhat, ti€p theo la van téc tac nhan sdy, cubi
cung la nhiét do say.

4.1.2. Téi wu héa theo phuong phap “leo déc” cla
Box-Willson

Trong ba ham muc tiéu nghién ctru: Y, Y, va Y; thi
Y, = min, Y, > <13,5%, Y; — max (>80%). D& thuc hién

qua trinh t6i wu hoa theo phuong phap “leo déc” cla
Box-Willson ta can phai tinh duoc céc gia tri |b,A;|. Trong
do, b; 1a gia tri hé s6 hoi quy thiv i va A, 1a khodng bién doi
cla cac bién sb twong (ng.

Theo thiét ké thi nghiém ta co:

Al — leax B lein — 50-30 =10
2 2

Az — X2max _X2min — 8,5-3,5 =25
2 2

A3 _ X3max _x3min _ 40-30 -5
2 2

Do dé:

|b,A,|=[2,250x10|=22,50
Ib,A,|=|-1,475x2,5/=3,6875
|b,A,| =|-1,300x5|=6,50

Nhuw vay, max|bA,|=|b,A,| va chon x, lam bién co s6.
Chon buwéc nhay co sé clia yéu to x, la A, ta c6 [9]:
b.A,
A 3)
trong do,
Ai: Buéc nhay clia yéu to thit |,
b;, b, Hé s hoi quy clia cac yéu t6 twong quan,
A, A Khodng bién thién cla tirng yéu t6 twong (ng,
A BuGc nhady co s& (trong nghién clru nay xem xét vGi

}“cs =-2 [9])
Do dé:
PRSP £-CT X o
b.A, © 2,250x10
b= 4, = 2005, gy 067
b.A 2,250x10

Céc két qua thi nghiém duogc trinh bay trong bang 6.

Bang 6. K&t qua thi nghiém t6i vu hda theo phwong phap “leo dbc” clia
Box-Willson

i & e

an bié say (°C . mam, %

renbign 0 sy | YO gy | o b
Wz | msz| 5 | v, |y, | b

Mkc co s¢ 40 6 35

Buoc bién thién| 10 2,5 5

A

|

Giatrinhdnhat | 30 35 30

Gia trj 1on nhat 50 8,5 40

HesGhdiquyb, | b, b, b,

bA 2332 | 3,59 6,56

1=
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CONG NGHE

Budc

dong §;
Budc lam tron 2,0 0,3 10
Thinghiém th(t 10 | 38 6,3 36 23,0 13,5 190,3
Thinghiém thi 11 | 36 6,6 37 22,0 13,3 90,7

Thi _nghiém|34 |69 38 220 11341907
thtr 12
Thinghiém tht13 |32 72 39 215 13,5 89,7
Thinghiém tht14 |30 75 40 210 13,0 189,0

Nhan xét:

Cac thi nghiém tién t¢i diém t6i vu dwoc thuc hién & cac
buéc nhay voi do 4m khong khi la 2%, van téc tc nhan sdy
la 0,3m/s va nhiét do cuia tac nhan sdy 1a 1°C. Két qua cho
thay thoi gian sdy dao dong tir (21-23) gi¢, cang dan dén
diém t6i wu thoi gian sdy cang giam. Toc do giam tir
(0,5-1,0) gi@. Tuy nhién t6c dé giam cham cung véi su tang
nhiét dd cla tac nhan sdy lam giam nhe ty I& ndy mam.

Céac thi nghiém duoc xi ly s6 liéu bang phan mém SPSS
17.0 cho thdy khong c6 sy khac biét & tat cac cac thi
nghiém. Chinh vi vay, dé can bang v&i muc tiéu kinh té lya
chon thi nghiém thi 12 la thi nghiém t6i wu vé thoi gian
sdy. Céac thong s6 duoc chon la d6 am khong khi dau vao
34%, van t6c tc nhan sdy 6,9m/s, nhiét do say 38°C.

4.2. Banh gia chat lvong hat giéng bang may sy bom
nhiét két hgp thung quay

Sau khi xac dinh dwgc ché do sdy t6i vu clia thoéc
giéng B&c Thom theo quy hoach thwc nghiém, cu thé la:
dd am khong khi dau vao 34%, van toc tdc nhan sy
6,9m/s, nhiét d6 sdy 38°C. Tién hanh sdy 1 mé, 270kg/mé.
Hai thong sd s& dwgc danh gia sau mdi mé sdy dé la do
am (% khdi lvong) duoc xac dinh bang may phan tich 4m
PM600 va ty 1é ndy mam (% s6 hat) dwoc xac dinh bang ta
ndy mam Burrows. Hai thong sb trén dwgc danh gia tai
Phong thtr nghiém gidng cay trong - Vién Cay luong thuc
va cay thic pham tinh Hai Duong. Két qua dugc thé hién
trong Bang 7.

Bang 7. K&t qua kiém nghiém do &m va ty 1& ndy mam cla thdc giong Béc
Thom

chuyén| -2,0 03 0,62

Ny vantéc | Nhiét | Thoi |DOam (% |TyIé nay
$6 thi kr?@im tacnhan | dosdy | gian | Kkhoi | mam (%
nghigm km(%)gz sdy(ms)| () | sdy | lwong) | sGhat)

A Z, |@id)Y,| v, Y,
Lan1 34 6,9 B | 2 126 91

QCVN 01-54:2011/BNNPTNT <135 | >80

Nhan xét:

Céc két qua trong bang 7 la hoan toan phu hgp véi quy
chuan k¥ thuat s6 QCVN 01-54:2011/BNNPTNT ctia BO Nong
nghiép va Phat trién néng thong Viét Nam.
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5. KET LUAN

Mo hinh sdy bom nhiét két hgp v6i thung quay da duoc
nghién ctu tinh toan, thiét ké, ché tao va dua vao thuc
nghiém da dap tng duoc cac yéu cau dat ra va cho két qua
dang tin cay.

Qua két qua thuc nghiém véi giéng lia Bic Thom & ché
doé sdy: nhiét do sdy 38°C, van téc tac nhan sdy 6,9 m/s, s6
vong quay 2,5 vong/phut, khéi lvgng sdy ban dau 270 kg,
d6é am clia vat liéu sdy ban dau 29,44% hé théng sdy dat
hiéu suat tach 4m cao, lam viéc 6n dinh va hiéu qua. San
pham sau khi sdy cé do dm 12,6%, ty 1&é nay mam 91% voi
thoi gian sdy 22 gio. K&t qua nay phu hop vaéi quy chuan ky
thuat s6 QCVN 01-54:2011/BNNPTNT ctia B6 Nong nghiép
va Phat trién néng théng Viét Nam.

Trong thoi gian toi, tac gia sé thuc hién (¢ng dung say
céc loai néng san - thyc pham c6 gia tri cao, cac loai dwoc
lieu quy hiém,... & quy md cdng nghiép.

LOICAMON

T&c gia xin gii 161 cAm on sau sac tai TS. Ngb Doan Tai,
Trudng phong thir nghiém giéng cay trong - Vién Cay
lvong thuc va cay thuc phdm tinh Hai Duong da ho tro 1ay
mau va kiém nghiém chét lvgng hat gidng.
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