18

Nguyén Trong Céc, Binh Van Nhwong

NGHIEN CUU SAY THOC GIONG BANG MAY SAY THUNG QUAY KET HQP
BOM NHIET BE XU LY NHIET AM TAC NHAN SAY
EXPERIMENTAL STUDY ON DRYING OF RICE SEED IN A HEAT PUMP COMBINED
WITH ROTARY DRUM DRYER FOR DRYING TEMPERATURE PROCESS

Nguyén Trong Cac, Pinh Vin Nhuwgng
Truong Dai hoc Sao Po, cacdhsd@gmail.com, nhuongdv2000@gmail.com

Toém tat - Trong cdng nghé say, nhiéu quy trinh cbng nghé san
xuét yéu cau say lanh hodc say & nhiét do thap (béng hodc thap
hon nhiét d6 moi trwdng). Trong cong nghé say lanh, nhét thiét
phai st dung bo’m nhiét dwdi dang may hat am hoac may lanh két
hop véi chat hat &m. Trong bai bao nay trinh bay két qua cuia viéc
nghién ctru thiét ke ché tao va thuc nghiém mé hinh sy théc
glong béng may say bom nhiét két hcyp véi thiing quay. Cac két
qua thwc nghiém v&i giong lua nép N97 & ché d6 séy: nhiét 46 say
370°C, van toc tac nhan say 6,6 m/s, so vong quay 2,5 vong/phut,
khéi lwong say ban dau 270 kg, d6 am cua vat liéu say ban dau
29,44% hé théng say dat hiéu suat tach am cao, lam viéc én dinh
va hiéu qua. San pham sau khi sdy c6 d6 dm 13,2%, ty 1& ndy mam
89,3% véi thdi gian sdy 19 gio.

T khoa - say bom nhiét; say thung quay; sdy nong san - thuc
ph&m; sdy thoc nép gidng; ty 1& nay mam.

1. Pit van dé

Say lanh 14 qua trinh siy ma trong do6 tac nhan sdy duoc
tach Am true khi dua vao budng sdy. Qua trinh tach 4m nay
lam cho tac nhan sdy ha nhiét d6 xudng khoang 10°C, sau
do tac nhan siy s& di qua bo nang nhiét va dua vao budng
sdy. Nhiét do sdy c6 thé diéu chinh thap hon, biang va cao
hon nhiét d6 moi truong tuy thudc vao vat licu séy Chinh
nho viéc ha thap nhiét do sdy lam cho cong ngh¢ say lanh
dat duoc cac wu diém dang ké so véi cong nghé truyén thong:

+Vatliéu sdy khong bi mat mau, mat chat do nhiét. Cac
chat dinh dudng va mau sac dugc giit lai gan nhu tuyét doi.

+ Sdy dugc nhing san phidm ma cong nghé sdy nhiét
thdp khong sdy dugc nhu: C4c san pham dé néng chay
(socola, banh keo,, V.V:), CAC san pham dé tao mang do nhiét
(thanh long, chudi, hong, v.v.); cac san phdm c6 dau, m&
(ca da tron, hai san, bot gac, v.v.).

+ Nang cao tudi tho thiét bi.

Phan tich cac cong viéc lién quan:

Nguyén Xuan Thuy va cong sy da nghién ctru st dung
bom nhiét d€ say mot so loai ndng san gdom: hanh cu, hanh
14, rau thia, rau thom [1].

[2] d3 trinh bay két qua nghién ciru thiét ké, ché tao va
khao nghiém m6 hinh sy bom nhiét kleu thung quay. Cac
ket qua khao nghiém cho thay ca 1ot say & che d6: nhiét 46
sdy 40°C, van toc tac nhan say 2,5 m/s, s6 vong quay 15
vong/pht, kh01 lugng sdy ban dau 4 )5 kg thi hé thong sdy
dat hiéu suét tach am cao, lam viéc on dinh va hiéu qua
hon, san phdm sdy giir dwoc mau sic tét hon so véi cac
phuong phap say thong thuong.

[3] da dé xuét giai phép dung may lanh dé hat 4m va
sdy kho ndng san, thyc pham & nhiét do thap v6i hé may
60 kW lanh, nhiét d6 20°C + 27°C, d6 am 35% + 45%.

Abstract - In drying technology, many technological processes
require cold or low temperature drying (at or below air
temperature). With freeze drying method, it is necessary to use a
heat pump in the form of a dehumidifier or air conditioner combined
with a desiccator. The results of designing, manufacturing, and
experimenting a model of heat pump combined with rotary drum
dryer for rice seed are presented in this paper. The experimental
results show that sticky rice seed N97 are dried at drying
temperature of 370°C, drying air velocity of 6.6 m/s, drum rotation
speed of 2.5 rpm, raw product mass of 270 kg, raw moisture of 22.9
percent. The dryer gets the high performance, more effective and
stable operation. It is shown that the moisture is 13.2 percent,
germination rate is 89.3 percent, and drying time is 19 hours.

Key words - heat pump dryer; rotary drum dryer; drying food -
agricultural products; sticky rice seed dryer; germination rate.

Cung trong [2] da nghién ctru sdy céc loai rau qua nhu ca
rdt, hanh, cu cai, ... bang bom nhiét (sdy lanh), ket qua cho
thay thoi gian say lau hon so véi phuong phap sdy truyén
thong nhung chit lugng vé cam quan va kha nang bao toan
vé vitamin C cao hon. Tac gia ciing dé nghi ché do sy tbi
wu d6i véi céc loai rau qua ¢ nhiét do 30°C, van tde gi6 3,5
m/s, d6 4m khong khi tir 20+40%.

[4], [5] da nghién ciru, thiét ké, ché tao va ldp dat thiét bi
séy lanh bang bom nhiét img dung dé sdy duogc pham thyc
pham ndng san trong diéu kién Viét Nam. Uu diém cua thiét
bi say nay la mdt phan nude trong khong khi duoc tach ra
trude khi dua vao buong sdy nén dong lyc cia qué trinh sdy
tang 1én dang ké, rut ngan thoi gian say, giam chi phi van hanh.

[6] da nghién ctru sdy keo Jelly tai Cong ty Banh keo Hai
Ha bang phuong phap sdy lanh, két qua cho thy chi phi vé
dién giam khoang 58%, tiéu hao nang lugng dé tach mot kg
4m bay hoi giam tr 11,49 kWh/kg 4m xuong con 4,67
kWh/kg 4m so voi phuong phép dung may hut am, nhung
chat lugng san phdm van dugc dam bao. Tac gia cling da
nghién ctru sdy cac nguyén liéu duoc phdm duing trongy hoc
co truyen nhu nghe dich girng ¢p, dich cic hoa bang phuong
phép séy lanh, két qua cho thiy chét lugng san pham tot hon
s0 voi phuong phép siy bang khong khi nong.

[7] dd nghién ctru thiét k& hé théng bom nhiét dé siy
nong san. San pham co wu diém sir dung hé thong diéu khién
thong minh (may tinh, man hinh cam ung) h¢ thong lanh
mot cip nén, tu dong do luong va diéu khién nang suat lanh
bang bo bién tan theo nhiét 46 bay hoi ciia méi chét lanh, tiét
kiém ning lugng cho qué trinh sdy. Mot sb thong s6 k§ thuat
ctia hé thong bom nhiét DSL-v2: Ning sut hé théng 8 + 12
kg/mé, thoi gian sdy 12 + 24 gid/mé (tiy thude vao loai san
phém); Nhiét d¢ dong suong -15°C + 25°C; Nhiét d0 moi
truong sdy 35°C + 45°C; Tdc do tac nhan sdy 0 + 20 m/s.
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'Trong bai bdo nay trinh bay két qua ctia viéc nghién ctru
thiet ke, ché tao va thuc nghiém mo hinh say thoc giong
bang mdy sdy bom nhiét két hop voi thung quay. Cac két
qua thue nghiém voi giong lua nép N97 ¢ che d6 say: nhiét
do say 37°C, van toc tac nhan say 6,6 m/s, sO vong quay
2,5 vong/phut, khoi luong say ban dau 270 kg, d6 am cua
Yat li¢u say ban dau 29,44% cho thayh¢ ’théng séy lam viéc
on dinh va higu qua. San pham sau khi say c6 d6 4m 13,2%,
ty 1€ ndy mam 89,3% véi thoi gian say 19 gio.

2. M6 hinh may siy thung quay két hop bom nhiét
2.1. Céu tao

- Thung sdy: dang hinh try tron ndm ngang, 1am biang
thép CT3 ¢6 dudng kinh 0,9 m va chiéu dai 2 m. Bén trong
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thung c6 lap dbi xtmg 4 canh dao ligu. Thung sdy dugc
truyén dong nho dong co dién co6 hop giam toc cong suat
1,5 kW, s6 vong quay 2,5 vong/phut.

- H¢ théqg bom nhiét: Kich thudc 480 x 420 x 1.010
mm, céng suat dién 1,5 kW, cong suat hat am 145 lit/ngay,
may nén lanh 2,5 HP, luu lugng khi kho 1.500 mé/h.

- H¢ théng diéu khién: H¢ thong diéu khién dugc lip
d:}}t dam bao khé nang tu dong hda cao. Céc thiét bi tién
tien, hién dai gom: PLC Omron CP1L 20CDR; man h]nh
I-!MI Omron; bién tan Yaskawa; cam bién nhiét do, do am,
toc do gio, v.v...

Mb hinh méy siy bom nhiét két hop thung quay dé siy
théc giong nép N97 duogce theé hién nhu trén Hinh 1.
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Hinh 1. M6 hinh mdy say bom nhlet két hop thung quay dé sdy théc glong nép N97
1. Bom nhiét; 2, Tii diéu khién; 3. Ong ddn khi vao; 4. Thimg say; 3. Ongphan phéi khi; 6. Ray dan huong;

7. Puly; 8. Truc; 9. Khung dé; 10. B6 truyén dai; 11. Péng co gidm toc; 12. Ong dan khi ra; 13. Cira cdp —

thoat liéu;

14. Géi @5 truc; 15. Canh déo vt liéu

2.2. Nguyén Iy lam vigc
Théc giéng dugc dua vao thung say (4) thong qua ctra
cép (13). Tac nhén siy dugc dua vao budng sdy tir bom nhiét

(1) thong qua duong 6 ong (3) va (5). Nguyén li¢u say duogc
dao déu trong thung sy nho cac canh gat (15). Tu. diéu khién
(2) c6 nhiém vu dicu khién, giam sat cac thong so: nhiét do,
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d6 4m, van tbc tac nhan sdy, toc do dao vat lidu sdy. Két thuc
qua trinh sdy, vét liéu dugc 14y ra khoi thing sdy théng qua
ctra thoat liéu (13). Dé thoat vat liéu séy hoan toan, thung
sdy (4) duoc lap trinh quay va déo chiéu gian doan.

3. Phuwong phap nghién ciu
3.1. Quy trinh thi nghiém

Thoc giéng nép N97 sau khi dwoc mua tir Cong ty CO
PHAN Glbng céy trong Hai Duong dugc loai bo cac tap chit,
canh 14, cac hat 16p bang quat gi6. Sau d6 can khéi luong trude
khi dua vao thing sdy (dam bao 270 kg/mé). Po d6 am cua
hat thoc ban dau. Khoi dong hé thong sdy lanh (bom nhiét) va
tién hanh sy thoc trén thiét bi siy thing quay.

Thi nghiém duogc thuc hién v6i khdi luong thoc gidng
nép N97 ban dau 1 270 kg/mé, sdy 3 lan. Tién hanh siy tir
ché 46 siy ban dau: Do am vat licu sdy tir 20 — 30%; do am
khong khi tir 30 — 50%; van tdc tac nhan say tor 3,5 —
8,5m/s; nhiét d6 tac nhan sdy tir 30 — 40°C, say ¢ cac che
d6 sdy khac nhau. Cac thong s kiém soét dau ra 1a do am,
thoi gian say va ty 1& nay mam (Hinh 2).

Céc nhan t6 can kiém

Céc nhan t6 anh huwéng c
& dau vao dinh & dau ra
S w

Hinh 2. So'dé mé td cdc nhan 16 dau vao - ra trong qud trink sdy
3.2. Phwong phdp ldy so li¢u
3.2.1. Xdc dinh dg am vit liéu sdy

Hinh 3. Thiét bi xdc dinh

| Hinh 4. Thiét bi xdc dinh
doé am PM600

dé éam TK-25G

Hinh 5. Thlet bl xac dmh dé am Kett F511

Do 4m ciia vat lidu siy dugc do bang may phén tich am
PM600 (Hinh 3), hodc may do TK-25G (Hinh 4), hodc may
do Kett F511 (Hinh 5). B am dugc do sau mdi gio' cho
dén khi két thuc qua trinh say.

3.2.2. Xdc dinh ty 1é nay mam hat thoc
Ty 1& nay mam cua vat liéu sdy (thoc gidng nép N97)

dugc xac dinh bang tii nay mam Burrows (CO tai phong thir
nghiém giong cay trong, Vién Cay luong thyc va Cay thuc
pham) véi thoi gian khoang tir 6 — 7 ngay.
3.2.3. Xdc dinh nhiét @3 tac nhan sdy

Nhiét d6 tac nhan say dugc xac dinh bang cam bién nhiét
d6 nhu: cap nhiét di¢n (Hinh 6), nhiét dién tro (Hinh 7).

Hinh 7. Nhiét dién tro xdc dinh

Hinh 6. Cap nhiét dién xq’c
nhiét dé tic nhan sdy

dinh nhiét d¢ tac nhdn say

3.3. Thiét ké thi nghigm xdc dinh ché dp sy theo quy
hoach thuc nghiém [8], [9]
3.3.1. Ma trdn quy hoach thuc nghiém

Tir Hinh 2, khoang bién thién cua cac nhan té dugc
chon nhu sau:

Céc nhan t6 anh huong dau vao gdom 3 bién:

Z1: Do 4m khong khi, tir 30 — 50%.

Z2: Tc dd gib, tir 3,5 — 8,5 m/s.

Z3: Nhiét do sdy, tir 30 — 40°C

Cac nhan té anh huéng dau ra (hay con goi 1a ham muc
tiéu) gom 3 bicn:

Y1: Thoi gian sdy (gio).

Y2: D6 4m cua vit liéu sdy (%).

Y3: Ty 1é nay mam (%).

Muc tiéu cua bai todn t6i wu 1a Y1— min. Y2 va Ys dat
yéu cau cua tiéu chuan QCVN 01 — 54:2011/BNNPTNT
(Y2 <13,5%, Y3 — >80%).

Diéu kién thi nghiém dwoc chon nhu trong Bang 1.
Bing 1. Diéu kién thi nghiém

Céc yéu té anh huong
Céc muc
Z1, % Z>, m/s Z3,°C
Murc trén (+1) 50 8,5 40
Mt co so (0) 40 6 35
Murc dudi (-1) 30 35 30
Khoang bién thién 10 2,5 5

Tu hé toa d0 Z1, 2o, Z3 chuyén sang hé toa d0 moi
khong thir nguyén X1, X2, X3 theo cong thure:
Z, Z0

V2 Vi=13 )

Dé tinh duoc cac hé sb trong phuong trinh (1) can xac
dinh ma trin quy hoach thuc nghiém trén bién a0 va bién
thuc nhu trong Bang 2 va Bang 3.
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Bing 2. Ma trdn quy hoach thuc nghiém trén bién do

'?li)l Xt | X2 | Xs | X2 | X3 [ X3 | Y1 | Y2 | Y3
Lol -] -] - -

2. | - | - | - +

3. + + - - -

4 | -+ - | - -

5. + | - + + -

6. | - |-+ | -] -] -

7. + |+ + + + +

8. - + + - - +

® _ O 5 o/vi
|y y |$5yhoac/va

o = s (@ -0 <6,

Néu khong thoa min diéu kién trén thi chon X® lam
diém xuat phat méi (ttc 1a thuc hién phép gan X© = X®
va y© = y®) va quay lai Budc 2. Nguoc lai néu théa méan
thi két ludn y dat gia tri toi vu tai X®,

Phuong phap b tri thi nghiém t6i wu héa theo phuong
phap “leo dbc” ciia BoxWillson duge thé hién trong
Béang 5.

Bing 5. Bé tri thi nghiém t6i wu héa theo phirong phdp

- “leo déc” ciia BoxWillson
Bdng 3. Ma trdn quy hoach thuc nghiém trén bién thuc — — - —
DO am | Van toc | \piae (o gian] D0 | TV 1€
SOTN| Z1 (%) | Z2(m/s) | Z3(°C) | Y1 (gid) | Y2(%) [ Y3 (%) N khong [tacnhan| g 201814 Am nay
Tén bién Khi (% X do say |[say (gio) % 5
1 30 35 30 (%) | say CC)Zs| Y (%) | mam
) , Z,  |(m/s)Z, Y2 | (%) Ys
2. 50 3,5 30 Mitc co s& 40 6 35
3. 30 8,5 30 Budc  bién | 10 2,5 5
4, 50 8,5 30 thién 4,
5 30 35 40 Gi tri nho nhét 30 3,5 30
: Giatilonnhdt | 50 | 85 | 40
6. 50 35 40 H‘f‘ A,'hf“ i - : -
& 50 hoi quy by
7. | 30 8,5 40 — - :
bjAj blAl bzAz b3A3
8. 50 85 40 Buéc chuyén A A2 A3
Dé kiém dinh can thyc hién céc thi nghiém & tim dong A;
phuong an nhu trong Bang 4. Thi  nghiém
Bdng 4. Thi nghiém tai tdm phuong an thi 10
- Thi  nghiém
SO TN | Z1 (%) [Z2 (m/s)[ Z3 (°C) | Y1 (gio)| Y2 (%) Y3 (%) thir 11
9 10. 11 Thi nghiém
L - thir 12
3.3.2. Toi wu hoa thyc nghiém theo phwong phap “leo doc™ Thi nghiém
ctia Box-Willson thtr 13
Budc 1: Chon diém xudt phat X (x, @, ..., x, @) Thi  nghi¢m
th 14

Chon cac giatri ¢y>0 va & >0
Xéc dinh y(X©)
Budc 2: Xac dinh vec-to gradient tai diém X©
Budc 3: Chon s A dwong; Tir diém X© xac dinh X®:

A

Xl(l) _ X1(0) ) y
A%, X=X (©
A

XM =x + 22y
ﬂ’XZ X=x©
A

xW = x© + 22Y
ﬂ’xn X=X

trong d6: déu “+” khi tim max, dau “+” khi tim min
Xéc dinh y(X®)
Budc 4: So sanh y(X®) véi y(XO@). Nél} y(X®) tét hon
y(X©@) thi tiép tuc 1ip lai Bude 3 dé leo doc téi X@, X©O),
D

Néu y(X®) x4u hon y(X*D) thi thyc hién phép gin
XD = Xk ya yO = y(X&D), sau d6 chuyén sang Bude 5

Budc 5: Kiém tra diéu kién dung:

3.3.3. Phurong phap xir Iy s6 liéu

Céac thi nghiém dugc lap lai 3 lan. Tién hanh xu ly sb
lidu theo phin mém SPSS17.0. SPSS (Statistical Product
and Services Solutions) 1a mot hé thong quan 1y dit liéu va
kha nang phan tich thong ké vé6i giao dién than thién cho
nguoi dung.

4. Két qua va thao luin
4.1. Tinh todn, xdc dinh ché d¢ sdy toi wu theo quy hoach
thwc nghiém
4.1.1. Xdc dinh thoi gian sdy theo mé hinh hoi quy

Thoi gian siy nhanh hay chiam phu thudc vao cac diéu
dién cong nghé nhu nhiét d6 buong say, vén toc tdc nhan say,
d6 am cua vat liéu say. O nhiét do say cang cao, thoi gian
say cang ngan, nguoc lai, do am khong khi buong say cang
16n thi toc do thoat am cham, dan dén thoi gian say kéo dai.
Trong diéu kién van toc tac nhin sy cang cao, qué trinh trao
doi am dien ra manh, nuéc & bé mat nguyén licu thoat nhanh
lam tang chénh 1€ch d6 am gitta cac 16p nguyén li¢u.

Sau khi tién hanh thi nghi¢m theo cdc ma tran thuc
nghiém, két qua dugc trinh bay trong Bang 6:
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Bing 6. Két qua thi nghiém theo ma trdn quy hoach b A
thue nghiém A =— A ——— A 3)
. bCSACS
SO Z1 Z> Z:(°C) Y1 Y2 Y3 ,
I™N| @) | (mis) |7° (gi®) (%) (%) Trong do,
1. | 30 35 30 255 130 | 883 i 1a budce nhay cua yéu t6 thir i,
2. | 50 3,5 30 27,5 135 | 873 bi, bes: 12 hé s6 hdi quy ciia cac yéu td tuong quan,
3. | 30 8,5 30 20,5 131 | 863 Ai, Acs: 12 khoang bién thién cia timg yéu t twong tng,
4. 50 8,5 30 25,5 134 88,3 Acs: 1a budc nhay co sé (trong nghién clru nay xem xét
5 | 30 35 40 20 133 | 873 Vi Aes = -2 [9]).
6. | 50 3,5 40 26,5 134 | 867 Do d6 ta cé:
7. | 30 8,5 40 18,5 132 | 87,0 | 1,447x2,5
8. | 50 | 85 40 | 235 | 133 | 873 Ay = =— —x(-2)=0,30
bCSACS A 2,321x10
9. | 40 6,0 35 215 135 | 877
10.| 40 | 60 3% | 225 | 132 | 880 A = b:A, I _1'313X5x(_2) ~0,62
11.| 40 | 60 | 35 | 235 | 134 | 877 BsAc 2,321x10

Sau khi xir 1y théng ké bang phan mém SPSS17.0, da
xdc dinh dugce phuong trinh hoi quy d€ tinh toan thoi gian
say nhu sau:

Y, =23,182+2,321x, —1,437x, —1,313%,  (2)

Tu phuong trinh (2), ta thiy d6 am khong khi dua vao
thung say (b1 = 2,321) c6 quan h¢ ty 1¢ thudn véi thoi gian
say. Nguoc lai, van tdc tac nhan sdy (b2 = — 1,437) va nhiét
do say (bs= —1,313) c6 quan hé ty 1¢ nghich vdi thoi gian
sdy. Piéu nay co6 nghia 1a, khi tang d6 am khong khi sy thi
thot gian say tang 1én, khi tang van tde tac nhan sdy va tang
nhiét d¢ sy thi thoi gian say dugc rit ngén. Trong ba yéu
t6 nghién ctru, d6 4m khong khi ¢ strc anh huong dén thoi
gian sdy 16n nhét, tiép theo 1a van tdc tic nhan sy, cudi
cuing la nhiét do sdy.

4.1.2. Toiwu hda theo phwong phdp “leo doc” ciia Box-Willson

Trong ba ham muc tiéu nghién ciru: Y1, Y2 va Y thi
Y1— min, Yz — <13,5%, Y3 — max (>80%). Pé thuc hién
qua trinh t&i wu hoa theo phuong phap “leo ddc” cua
Box-Willson ta can phai tinh dwoc cc gia tri |b | Trong

do, bi la gia tri hé s6 hdi quy thtr i va A 1a khoang bién déi
clia cac bién sb tuong ng.
Theo thiét ké thi nghiém ta co:

X X 50-30

Al — Mmax — MMmin _ =10
2 2
Al = XZmax_XZmin :815_3’5:25
2 2 2 ’
A = XSmax - >(Smin _ 40-30 =5
: 2 2
Do dé:

IbA,| =|2,332x10| = 23,32
|b,A,| =1,437x2,5/=3,59
b,A,| =|1,313% 5| = 6,56

Nhu vay, max [b.A;|=|b,A;| va chon x1 1am bién co sé.

Chon budc nhay co s clia yéu td X1 12 Aes, ta c6 [9]:

Céc két qua thi nghiém dugc trinh bay trong Bang 7.

Bing 7. Két qua thi nghiém 16i wu héa theo phirong phdp
“leo doc” cua BoxWillson

Van téc

Po 4m 0 nhan| Nhigt | Thoi (o Ty 1¢ nay
Ténbien  khdng khi shy dg say |gian say (%) v mam (%)
0, ) LY 2
(A)) Zl (m/S) Zz ( C) 23 (glO‘) Y1 Y3
Mirc co s& 40 6 35
Bude bién
thién A, 0 25| 5

Gi4 tri nho nhat 30 35 30
Gié trj 16n nhét 50 8,5 40

Ha s6 hdi quy b; by b, bs

biA; 2332 | 359 | 6,56

Budc chuyén

dong 5, 20 | 03 | 062

Budc lam

ron 20 | 03 | 1,0

Thi nghi¢m

e 10 38 63 | 36 | 200 | 135 | 90,7
Ihinghibm | 36 | 66 | 37 | 190 | 183 | 900
thw 11

Thi nghi¢m 34 6,9 38 | 190 | 134 | 89,0
ther 12

Thi nghiém 322 | 72 | 30 | 185 | 135 | 877
ther 13

Thi nghi¢m

e 1 30 75 | 40 | 185 | 130 | 87,7
Nhan xét:

Két qua Bang 7 cho thay, khi thuc hién cac budc nhay
thi gi4 tri thoi gian siy giam dan va tién vé diém tdi uu. O
thi nghiém tht 10, véi Z1 = 38%, Z, = 6,3m/s, Z3 = 36°C
thi Y1 = 20 gio, Y2 = 13,5%, Y3 = 90,7%. Tai thi nghiém
tha 11, sau 19 gio séy thi Y2 =13,3%, Y3 =90,0%. Cac thi
nghiém duoc xtr 1y s6 lidu bang phan mém SPSS 17.0 cho
thdy & thi nghiém 11 c6 sy khac biét nhiéu vé thoi gian sdy
so v6i thi nghiém 13va 14 (=0 ,05%). Thi nghiém 10 va
12 khong 6 su khac biét nhleu O cac thi nghiém tht 13
va 14, tuy thoi gian say tiép tuc giam (giam Cham) nhung
dong thoi ty 1€ nay mam c6 xu hudng giam. Diéu nay co
thé 1a do khi tang nhiét do buong say, hién tugng néng
cuc bd ¢co thé dién ra tai mot soO vi tri. Chinh vi vay, trong
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nghién ctru nay xem xét va lya chon thi nghi¢ém tha 11 1a
thi nghiém tdi wu vé thoi gian sdy. Cac thong s dugc
chon 1a @6 am khong khi 36%, van toc tac nhan sy
6,6m/s, nhiét do say 37°C.
4.2. Pdnh gid chit lwgng hat giong bang mdy sdy thung
quay két hgp bom nhiét
Sau khi x4c dinh dugc ché do sdy toi uu cua thoc glong

nép N97 theo quy hoach thyc nghiém, cu thé 1a: do am
khong khi 36%, van tdc tic nhan siy 6,6m/s, nhiét do siy
37°C, tién hanh séy 3 me, 270 kg/me. Hai thong 56 s& dugc
danh gi sau mdi mé sdy 1a do am (% khéi luong), dugc
xac dlnh bang may phan tich 4m PM600 vaty 1¢ nay mam
(% ) hat), dugc xac dinh bang ti nay mam Burrows. Hai
thong sb trén dugc danh gia tai Phong Thir nghiém Gidng
cdy trong — Vién Cay luong thyc va Cay thuc pham, tinh
Hai Duong. Két qua duoc thé hién trong Béng 8.

Bing 8. Két qud kiém nghiém do a am va

ty Ié nay mam cua thoc giong nep N97

| poam [V Nhict do| Thoi [po am (2 TV 18 08
S6 thi A ftac nhan| £ oyl .z Z mam
. khong khil ©~ . “"|say (°C)|gian siy| khdi %
nghiém %) Z sy 7, |(@io) Yilluong) Y (% s0 hat)
! (m/S) Z, 3 e 2 Y3
Lan 1 36 6,6 37 19 13,3 90
Lan 2 36 6,6 37 19 13,1 89
Lan 3 36 6,6 37 19 13,1 89
Trung binh 13,2 89,3
QCVN 01-54:2011/BNNPTNT <135 >80
Nhan xét:

Cac két qua trong Bang 8 la hoan toan phu hop véi quy
chuan k¥ thuit s6 QCVN 01-54:2011/BNNPTNT.

5. Két luan

M& hinh may sdy thung quay két hop bom nhiét dé xir
1y nhiét a 4m tac nhan sdy da dwoc nghién ciru tinh toan, thiét
ké, ché tao va dua vao thuc nghiém, dap ung dugc cac yéu
cau dit ra va cho két qua dang tin cay.

Qua két qua thyc nghiém véi gidng lia nép N97 ¢ ché
do séy: nhiét d6 sﬁy 37°C, van tdc tac nhan séy 6,6 m/s, sb
vong quay 2,5 vong/phiit, khéi luong sdy ban dau 270 kg,
d6 am cua vat liéu séy ban dau 29,44% thi hé théng sa?iy dat

hiéu suét tach 4m cao, 1am viéc 6n dinh va hiéu qua. San
pham sau khi sdy co6 d6 4m trung binh 13,2%, ty 1¢ nay
mam 89,3% véi thoi gian sdy 19 gio. Két qua nay phu hop
voi cac két qua trong Bang 8, va ciing hoan toan phu hop
v6i quy chudn k¥ thuat s6 QCVN 01-54:2011/BNNPTNT.

Céc cong viéce tiép theo ctia chiing t6i s& thyc hién ing
dung sy céc loai ndng san - thuc pham c6 gié tri cao, cac
loai dugc liéu quy hiém,... & quy md cong nghiép, thuc
nghiém véi tbc d6 quay cia thing siy khac nhau va danh
gia hidu qua ning lugng trong qua trinh say.

Lo1i cam on

Nhoém téc gid xin giri 161 cam on séu s;?ic toi TS. Ngb
Doan Tai, Truong Phong Thir nghiém Gidng cay trong —
Vién Cay lwong thue va Cay thuc pham tinh Hai Duong
d3 hd tro ldy mau va kiém nghiém chat luong hat giéng.
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