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Nhan 16ng la dédc san Hung Yén va dugc coi 1a vi vua trong cac loai trai cdy &
Viét Nam. O nuéc ta hién nay, nhan tiéu thu véi hai loai san phém tuoi va
sdy kho. Ngoai ra hau hét nhin dwoc xuat khau 13 dudi hinh thirc long nhin
sdy kho. Tinh chat nhiét - vat 1y va mé hinh ciia long nhan xoay siy kho 1a rat
quan trong cho thiét ké t6i uu cua may sdy nhan. Bai bao gi¢i thiéu phuong
phap quy hoach thuc nghiém dé xac dinh cac thong s6 ti wu cta hé thong
thiét bi sdy Long nhan xoay.

Két qua nghién clru quy hoach thuc nghiém da xac dinh duoc gia tri t6i uu
cua cac yeu t6 vao: nhiét do tac nhéan siy, toc do chuyen dong cua tac nhan
say, khoang cach cua cac thanh treo vt lidu say va gia tri t6i wru cuia cac thong
s toi ra: d6 kho khong déu ciia san pham sy, diém tong hop chét luong san
pham sdy. Két qua nghién ctru trén 1a co s& quan trong dé hoan thién thiét ké
va ché tao cac c& thiét bi siy long nhan xody c6 ning suat khac nhau phu hgp
vGi qui md clia cac co s& san xuat
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Longan is a specialty of Hung Yen and is considered the king of fiuits in
Vietnam. In our country today, longan has two main fresh and dried products.
In addition, most of its products which are exported are dried longan. Thermal
properties - physical and swirling patterns of dried longan is very important for
optimum design of the longan drying equipment. This paper presents
experimental planning method to determine the equipment system.

Results of the study were determining optimum values of the elements on: the
drying agent temperature, the rate of movement of the drying agent, the
distance of the drying material hanger and the value of the optimal parameters
out: dry temperature of the product was general point of the quality of the
dried products. Research results are very important for completing the design,
manufacturing longan drying equipment system with different capacities
depending on the scale of enterprises.
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1. GIOI THIEU

Long nhén 14 san pham ché bién tir qua nhan c6 nhidu cong dung khong chi 14 loai thirc dn
b6 dudng ma con co tac dung nhu vi thude bo ty tam, dudng huyét, ich khi, chita thin kinh suy
nhuoc, kém ngu, hay quén, hot hoang,..., trong dong y. Do vay long nhén c6 thi truong tiéu thy
kha rong, gia ban cao [2], [3]. Thyc té cho dén nay, & nudc ta van chua co thiét bi say long nhan
nao thue sy phu hop dé co thé trién khai ap dung rong rii cho cac co s& san xuat cho nguoi dan
viing trong nhin nén phan 16n long nhin dugc lam kho trong hang trim 10 siy thu cong do ba
con tu xay dung sir dung nguyén liéu chil yéu tir than da, than cui lam 6 nhidm mdi truong do khi
d6t, rac thai, khéi bui. Hon nita quy trinh cong ngh¢ sdy chua duoc nghién ctru hoan thién, dac
biét la chua xac lap duogc che do say phu hop theo tung giai doan say, do dé chit luong long
nhén bi anh huong, khong 6 6n dinh, nhidu mé say c6 chat lugng rat kém khong ti€u thu dugc va
cling c6 nhiéu 16 hang do khong dat tiéu chuan xuét khau phai tra vé& hodc chiu chdp nhan gia ban
thp gay thiét hai rat 16n cho ngudi san xuat.

Tac gia Keoheuangpaseut Samlanexay, Pham Thi Minh Hué [7] dé ing dung nang luong
khi sinh hoc trong quy trinh sdy long nhén xody va xac dinh mét sO thong s6 dén chat luong long
nhan kho va chi nghién ctru thye nghiém don yéu td da xac dinh dugc anh hudng cua cac yéu to
nhiét do dong khi sy voi nhi€t do say van tdc dong khi say va khoang cach giita cac khay sdy
dén thoi gian sdy T (h), ham lugng duong Glucose (%). ‘Ham luong duong Glucose chi 1a mot
tiéu chi dau ra co ban cua chat luz(mg san phdm sau khi sdy chua nghién ctru sy anh huong dong
thoi ctia cac yéu t6 vé mau sic, mui, vi déc trung, hinh dang cua long nhan de long ¢ diém tong
hop chét lugng san pham sau khi say 14 cao nhét. Dic biét, viéc nghién clru t6i wu cac thong dau
vao goi 1a cac yéu t6 anh huong dé toi wu hod cac thong s6 dau ra, dudi dang ham cua cac yéu tb
anh hudng goi 1a cac ham myc tiéu dé thiét bi siy SBOG 150 c¢6 nang suat va chat luong san
pham sy | t6t nhat lam co s& thlet ké cho viéc hoan thién quy trinh c6ng nghé va cai tién thiét bi
sdy va ché tao cac ¢ thiét bi siy long nhin c6 nang suat khac nhau phii hop véi quy mo ciia cac
cO SO san Xuat.

2. NGUYEN VAT LIEU, THIET BI PO VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Khi tao co s& cho nhitng nghién ctru nay, chiing t6i da thiét ké va tién hanh cac thi nghiém
voi vat liéu 1a: Nhin duong phén duge trong tai Hung Yén, duong kinh trung binh cta qua la
1 + 1,5 cm, chidu dai trung binh tir 2 + 2,5 cm, khéi lugng trung binh 13 + 15g. Ly 150kg nhén
qua tuoi, tién hanh boc vo, bo hat ta thu dugc cui nhin v6i d6 4m ban dau: o= 81,36%. Nhién
liu st dung 1a khi sinh hoc ¢6 nhiét tri 5200kcal/m’ [1], [3].

2.2. Phuwong phap nghién ciru

Trong qua trinh séy long nhan xody c6 rat nhiéu yéu t6 lam anh hudng t6i chat lrgng san
pham nhu thoi gian sy, nhi¢t do sdy, toc do tac nhan say, khoang cach giita cac khay dung vat
liéu sdy, d6 4m ban dau cta vat liéu sdy,... Theo kinh nghiém say long nhin xoay cua mot so
nude nhu Trung Qudc, Thai Lan... va tim hiéu y klen cta cac chuyén gia c6 kinh nghiém vé van
dé dang nghién ctru, nhd d6 co thé loai bét nhirng yéu t6 khong can thiét. Cudi cting chung toi da
chon duge 3 yéu té: nhiét d6 T (°C) tac nhdn sy, tbe do v (m/s) tac nhan sdy va khoang cach
h (cm) giita cac khay dung vat liéu sdy c6 anh huong nhiéu nhat dén cac chi tiéu kinh té k¥ thuat
clia qué trinh sdy 1a d6 kho khong dong déu d (%) cua san phim sdy va diém tong hop Q(d) chit
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luong say Khi str dung ly thuyét quy hoach thuc nghiém [6,7,11] de xac dinh cac yéu to anh
hudong nham t6i vu hoa cac ham muc tiéu trude hét ta can lwa chon mdi quan hé giita cac yéu tb
dau vao va ra trén hinh 1.

Poi trgng nghién ciru > K

h o thitbisySBOG-150 |

Hinh 1. Cac yéu t6 diu vao va diu ra cia thiét b

-Ap dung phuong phap nghién ctru thyc nghiém da yeu to dé nghién ctru anh huong dong
thoi ctia cac yéu td nham tim ra mo hinh hdi qui biéu dién mbi quan h¢ gilra cac yeu t6 anh
hudng voi cac thong sé ham muc tidu 1am co sé cho viée xac dinh g1a tri toi ru cua cac thong so.

- Ap dung phuong phap t6i uu tong quat 1ap “ham mong mudn” cia E.C. Harrington dé
xac dinh gia tri t6i uu chung cia cac yéu t6 vao cho tat ca cac thong s6 ra lam co s& cho viée
hoan thién qui trinh cong ngh¢ va thiét ké cai tién thiét bi sdy nham trién khai ing dung rong rai
trong thuc tién san xudt.

2.3. Phwong phap xic dinh mét s6 thong sb ciia qua trinh siy

Trong md hinh trén cac thong s6 nghién ciru duoc xac dinh nhu sau [4], [5]:

- Nhiét do tac nhan T(°C) sy duoc xac dinh bang thiét bi do dién tir hién sé ma hiéu SGK-
MF-904 (Hong Kong).

- Toc d6 chuyén dong ciia tac nhan say v(m/s) duge xac dinh bang may do toc do gio dién
t0r hién s6, ma hiéu AR 863 (hing SMART SENSOR Hong Kong).

- b6 kho dong déu cta san phdm sdy K(%) dugc xac dinh theo phuong sai do dac cua cac
mau san pham sy ¢ cdc vi tri khac nhau trong buong sdy.

- Piém tong hop chat lugng san phim sdy Q(d) dugc xac dinh bing phwong phap cam
quan theo TCVN 3215-79.

- Thoi gian siy mbi mé t(h) Ia khoang thoi gian tir khi bat dau siy cho dén khi long nhan
xody dat 4o am 14%.

3. XAY DUNG MO HINH TiNH TOAN
3.1. Lua chon mo hinh va phwong an thi nghiém

Két qua nghién ctru don yeu t cho thay mbi quan hé cua yéu té nhiét do tac nhan sdy, vin
toc chuyen dong cua tac nhan sdy va khoang cach giira cac thanh treo vat liéu sdy dén do kho
khong déu cuia san pham say 8, diém tong hop chit lwong san pham sy Q khong hoan toan la
tuyén tinh. Vi vdy, ta co thé bo qua phuong an quy hoach thuc nghiém bac 1 chuyén sang
phuong an quy hoach thuc nghiém béc 2 cua Box-Wilson [6], [7], [10], trong d6 cac ham muc
tiéu c6 dang da thic bac 2 theo cac blen diéu tiét dugc x;, bicu thi gia tri thyc cua yéu t6 anh
huong thir i. Tur kinh nghiém san xuét long nhin xody ctia mot sé nudc nhu Thai Lan, Trung
Quoc va ket qua nghién ctru long nhéan xoay [3], [9], khoang bién thién, murc blen thlen cua cua
cac yéu t6 anh huong dugc lya chon theo két qua nghién ciru thyc nghiém don yéu t6 1an luot 1a:

Nhiét do tac nhan sy x,= T = 71,59 + 88,41°C va mirc bién thién s,= DT = 5°C twong ting
voi bién mid hoa x;. Téc dd tac nhan siy x; = v = 0,23 = 0,57m/s vA muc bién thién
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s; = Dv = 0,Im/s tuong tmg v&i bién mi hoa x,. Khoang cach cac khay dung vét lidu sdy
x3=h =659+ 23,41cm va muc bi€n thién s3 = A4h = 5 cm twong Ung v6i bién mé hoa x;.
Céc ham muyc tiéu va khai ni¢m toi wu tuong ung trong trudong hop nay lan lugt la:
Y, — min Y, — max
Y+ 2Y,’ Yy, +& 2 Yy

Trong d6 Y;0=1,0 (%), Y20=20 (diém), Y;=Yy(x), j=1,2 la cac ham hoi quy theo cac bién ma
hod x = (x;, x2, x3), con g; (1= 1, 2) 1a cac sai $6 quan sat trong thi nghiém. Vi 6 =Y, +¢ 1a do kho
khong dong déu ctia san pham sy, con Q = Y, +e 1a diém téng hop chat lwong san pham say.

O cong trinh nay, chung toi thiét kef: thi nghiém trong dang hop tir tai tam (CCD), xem [10]
trang 482, trong do6 gia tri thuc cta cac yeu to dugc ma hod theo cong thic:

xiz—Xf_Xf”; S,:—X” X"d, (1<i<3) (1)
S, 2
Xi : gi4 tri ma hod cua yéu t6 thir i
Xit, Xio, Xid : gid tri thyc cua yéu t§ thir i & mirc trén, mirc co s¢ tdm thi nghiém va
muc dudi (xem Bang 1).
Si : khoang bién thién cta yéu t4 thr 7.

Céc gia tri X, Xio, Xiq 6 gia tri ma hoa 1a: -1, 0,+1. Ma tran thi nghi¢ém dugc xay dung
trén co s cua ma tran thi nghi€ém tryc giao bac 1 (cho trén 3 cot dau cua Béang 2). Céc gia tri
quan sat twong tmg Y, Y2 cho trén hai cot cudi cua Bang 2.

S6 lwong thi nghiém theo phurong an nay dugc tinh theo cong thirc:

N=2+N,+N,=8+6+6=20 )

Trong do: 2 : 86 thi nghiém & murc trén va dudi: ‘
N,=6 : s6 thi nghiém ¢ mirc phu (goi la cac diém “sa0”)
N¢=6 : s6 thi nghiém & mirc co s0.
Do 6 dinh clia mdt “sao” 3 chiéu (trong cac thi nghiém 9-14 ciia Bang 2) thoa mén cac diéu
kién o = 2"* (v6i o = 1,682, k = 3), nén thiét ké noi trén co tinh chét quay duge ([10] tr. 483).

Bang 1. Muc bién thién va gia tri ma hoa cua cac yeu to vao

Ci e mi h Gi4 tri mi hod Cic yéu té anh huong
ac mirc ma hoa ia tri ma ho X0 Xo(m/s) Xo(cm)

Mirc sao trén - 1,682 71,59 0,23 6,59
Murc trén -1,000 75,00 0,30 10,00
Murc co so 0,000 80,00 0,40 15,00
Murc dudi 1,000 85,00 0,50 20,00
Murc sao dudi 1,682 88,41 0,57 23,41
Khoang bién thién 1,000 5,00 0,10 5,00

3.2. Thim do ham hdi quy

Trong qué trinh sdy n6i chung, cac bién khong nhimng doc lap anh huong tryc tiép dén chat
lugng long nhan ma chiing con cé tac dung tuwong ho cho nhau dnh hudng dén chat lugng cua
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long nhén siy. Do vy md hinh ciia qué trinh sdy phai xdy dung mé hinh théng"ké day du véi 3
yeu to0 dau vao theo phuong an quy hoach thuc nghi€ém bac hai Box-Willson, tong quét voi céc
ham myc ti€u trén Y =Y, (j = 1,2) c6 dang ham héi quy [7], [10]:

3
Y :bO +Zb7 +Z Z b7j (] +an ) (X:XP X9 XB) (3)
1=1

1=1 j=i+1

trong do6: b, b;,b,, by, by, by, Dg, by, byy, by, 1a cic hé s6 hoi quy duogc tinh theo

12729 120 723> “13?
phuong phéap binh phuong tdi thiéu. Khi d6 tir tinh quay dwoc cta thiét ké bac 2

k

N
bn = a’lz : (1,5: :z :xm u)? 7 (1,2: :xm u

1 1 1 1
u= i=1 u= u= ¥ (4)

7;7' - (LJZIEW U jU’ 77 (1,421137“ U 0’52 + abzzxm u

u=1 u=1 u=1 i=1 u=1

Véi N = 20 tatinh duoc:

a,= 0,16627,a,= 0,125,a_= 0,05676; a, = 0,07322,a, = 0,0625, a; = 0,0068

Véi myc dich tham do ham hdi quy (3) ta can loai bd cac hé sb hdi quy vo nghia (4) thong
qua viéc kiém tra mirc y nghia cac hé so hdi quy theo tiéu chuan Student. Boi vay, trudc hét ta udc
lwong phuong sai S tinh theo cac gia trj cua thong sd ra Y, & cac mirc co sO cua cac yéu t:

N[

[] —_—

: —
Z (Yu _)/O )2 _ Z Yu
S}Q/ — u=l ; YO — u=l1 (5)
N, -1 N,
Y, : gia tri cac thi nghiém & muc co sé
Yo : gia tri trung binh cua cac thi nghiém ¢ muc co s&
N, : lasd thinghiém & mic co so.

Sai s6 cac hé s6 hdi quy duge tinh theo cong thic:
Sy, = Sy\a S, = Sy ay, 5, = Syfay + %’75@, = Sy4/ay, (6)

Lap cac ty sd theo cac cong thirc:

t, = :—’|,tb =, :—’| (7)

Péi chiéu theo tiéu chuin Student véi mirc y nghia o = 0,05, bac tw do f = N, —1 tra
bang tim t*. Cac hé s6 hdi quy cua phuong trinh co nghia khi cac hé s b, >ty b, >,

t, >t t, > 1, nguoc lai thi vo nghia va ta loai bo hé s6 do, theo nghia chon gia tri twong tng

trbng 3) bang 0.
Ta luu ¥ ring: Sau viéc loai bo cac hé s6 vO nghia ndi trén, ham hoi quy (3) c6 dang don
gian hon va phuong phap binh phuong tdi thiéu ding dé xac dinhk cac hé sb trong dang méi nay
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s& dua dén nhirng cong thuc trung voi (4), d6i v6i cac hé sb c6 nghia. Dé két thic qua trinh thim
dd ham hdi quy, ta can kiém tra tinh thich (mg ctia mé hinh toan, nghia 1a ctia ham hoi quy da
hi€u chinh.

Dé thuc hién dugc cong viée kiém tra ndy, trude hét ta phai tinh phuong sai thich tmg theo
cong thirc sau:

N 9 N — 9
(V=) =Y - ¢ g
52:11:1 u=1 — R B
ft N —n— (N, -1 N—n-—(N,—1) (8)

N()

N
Sp=30(Y, —Y, V.8 =S (¥, ~ Vo)

u=1

e
|
—

trong do Y, : gi4 tri tinh toan tir phwong trinh hdi quy,

Y, : gi4 tri trung binh cua cac thong s6 ra ¢ cac muc,

Y, : gi4 tri trung binh cta thong s6 ra cua cac thi nghiém ¢ mirc co so,

n : s hé s6 hdi quy co nghia

Lap tiso

SZ

F=-1 (8%)
Sy

Pbi chiéu voi tiéu chuan Fisher, tra bang tim F’ v&i a = 0,05 va bac tu do
f=N-n—(N,-1)

Néu F < F’ thi mé hinh bac 2 thich tmg.

Néu F > F’ thi md hinh bac 2 khong thich ung, ta phai chuyén sang phuong 4n bac cao

hon. Trong truong hop mé hinh bac 2 thich tng ta c6 thé chuyén phuong trinh hdi quy tir dang
ma sang dang thuc bang cach thay (1) vao (3) dé duoc cong thic sau:

Y =c¢, +ZCX —{—ZZCXX +ZCMX3 )

1=1 j=i+1
trong do: ¢, ¢;, ¢, c; 1a cac he sO cua phuong trinh hdi quy dang thuc:

3

bi : bii ’ bii
¢, =b, = Z?Xm + > WXOiXOj + ZE’

1=1 j 7+1 177 =10, (10)
b

b, b

_ _ 7%7 _ _ Y%
¢ = S 2 07 + Z XO]’ (7 S Gy = SQ
i 7; j=i+1 7 7 ] i

3.3. Xac dinh gia tri tdi wu ciia thong s6 vao va ra
Sau khi d 1ap dugc cac ham hdi quy bac hai Y, =Y(z)(j =12) tacod thé xac dinh dugc
gia tri cyc trl min(max)Y; cua mdi ham Y, bang cach xic dinh diém dimg nhu 1a nghiém

=1 = ((:B{ g, $§ ) cua mdt hé phuong trinh tuyén tinh.
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Y.
—L =0, 1<i<3
Oz,
Tiép theo, thong qua viéc khao sat tinh xéc dinh duong (dm) ciia ma tran dao ham cip 2
0*Y.(z)| . o , . s . .
5 j@ tai z = 2/, d¢ suy ra min(max)Y; = Y;(z’). Tuy nhién, do cac ham Y c6 cuc tri img
0L},

vOi cac gia tri ciia cac yéu td vao z] khac nhau, vi viy can phai tim gi4 tri ctia cac yéu td vao
z, = =, chung cho tat ca cac thong sb ra Y. Ap dung phuong phap giai bai toan tdi wu tong quat
theo phuong phép 1ap “ham mong muén” cua E. Harrington, gdm cac budc sau: [2],[3].

- Lap “ham mong muon” thanh phan d ; theo cong thure:

d, = exp[—exp(—y;)],j = 1,2 (11)
. Y —-Y . Y, -Y .

)/1 — 1 1ma.x’ ) = 2 2 min (12)
)/1 _)/hna.x )/2 _YZmin

Y, min(max) : gia tri thi nghiém xau nhat ctia ham céc Y,
s : gi4 tri tot nhat hay “mong mudn nhét” ciia ham Y,
Lap ham tdi uu tdng quat d theo cong thirc:

2
V=1

Tinh toan gia tri ham t6i uu tong quat d cho timg thi nghi¢ém cua ma tran. Viéc thaim do
ham hoi quy, kiém tra mirc y nghia ctia cac hé so hdi qui, kiém tra tinh thich img va xac dinh gia
tri t0i wu ctia ham t0i wu tong quat d twong ty nhw ddi voi cac ham Y.

4. KET QUA VA THAO LUAN
Tién hanh thi nghiém sy long nhan xo4y vdi cac thi nghiém bd tri theo ma tran quy hoach

tryc giao cip 2 ba yéu t6. Ma tran va két qua thi nghiém dugc ghi trong bang 2.

Bang 2. Ma tran quy hoach truc giao cép 2 ba yéu to

Cic yéu t6 anh hwéng Cic ham thanh phin Yj
Thi nghiém
7, (°C) ., (m/s) T, (cm) Y, (%) Y, (@)

1 -1,00 -1,00 -1,00 1,75 7,30
2 1,00 -1,00 -1,00 1,94 10,05
3 -1,00 1,00 -1,00 1,81 8,53
4 1,00 1,00 -1,00 2,04 13,12
5 -1,00 -1,00 1,00 1,72 9,25
6 1,00 -1,00 1,00 1,93 14,50
7 -1,00 1,00 1,00 1,82 10,41
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8 1,00 1,00 1,00 2,14 16,93

-1,682 0,00 0,00 1,72 8,25
10 1,682 0,00 0,00 2,70 14,41
11 0,00 -1,682 0,00 1,83 7,95
12 0,00 1,682 0,00 2,72 15,83
13 0,00 0,00 -1,682 1,64 9,49
14 0,00 0,00 1,682 2,65 15,35
15 0,00 0,00 0,00 1,83 18,30
16 0,00 0,00 0,00 1,73 17,75
17 0,00 0,00 0,00 1,75 19,05
18 0,00 0,00 0,00 1,84 16,74
19 0,00 0,00 0,00 1,82 17,87
20 0,00 0,00 0,00 1,73 19,15

Khi thyc hién quy trinh tinh toan (4)- (7) theo cac s lidu trong Bang 2 va ddi chiéu tiéu
chuan Student v&éi mic nghia « =0,05, va bac tu do f = Ny - [ ta tim duoc

t" =3,7>4t, .4 .4, ,dod6 chon trong (3) b= b= b3 =0 (logi bo cac h¢ s6 hodi quy nay).
Sau khi da loai bo cac hé sb hoi quy khong ¢ nghia ta co bang 3, thé vao phuong trinh (4)

ta xac dinh dwgc m6 hinh toan cua cac ham muc tiéu Y, Y, nhu sau:
Y, = 1,7942758 + 0,1902411z, + 0,1427826z, + 0,1295056,

2 2 2 (14)
+0,079039522 + 0,100247527 + 0,0564223

Y, = 18,1477795 + 2,1570204x, + 1,5488194x, + 1,61006z, |
5
— 2,458132427 - 2,2191373 - 2,07285413 (13)

Kiém tra tinh thich (mg ctia cac md hinh toan (14, 15) theo tiéu chuan Fisher v6i bac ty do
f=8va a =005 ta théy cac gia tri tinh todn F' = 2,15;1,55 cua cac ham Y., déu nho hon gia

tri tra bang F* = 3,69 . Vi vay, mo6 hinh ciia hAm muc tiéu da chon phia trén 1a phu hop.
g y p p op

Bang 3. Cac hé s6 hdi quy c6 nghia ciia cac ham Y,,Y,

Cic hé s6 hdi qui Y; Y,
b0 1,7942758 18,4477795
bl 0,1902411 2,1570204
b2 0,1427826 1,5488194
b3 0,1295056 1,61006
bl12 - -
bl3 - -
b23 - -
b1l 0,0790395 -2,4581324
b22 0,1002475 -2,21913
b33 0,05642 -2,0728541
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%
J
Z,

Do cac ma tran dao ham cap 2: YJ' = c6 dang duong chéo (vdi céc phan tir trén

i

duong chéo 1an luot 14 2b,,2b

11> 2b,5,2b,, ) V& do cdc phan tir niy duong (khi j = 1) am (khi j = 2)

nén ma tran Y, (z) 1a xac dinh duong (v6i j = 1) va xac dinh am (v6i j = 2). Béi vay diém
ding =7 = (2,2, 2]) s&la diém cuc tiéu (khi j = 1), cuc dai (khi j = 2).

Két qua xac dinh gia tri tdi wu cta cac yéu td vao z/ va cac ham thanh phan Y, duge ghi
trong bang 4.

Bing 4. Gid trj t0i wu cua céc yu t0 vao «; va cic ham YJ

] 1 2
Céc yéu t vao:
- Gi4 tri ma hoa: zi
_ -1,2034557 0,4387519
] - 0,7121505 0,3426302
i - 1,1549762 0,3874128
Z3
-Giatrithye: X = T (°C) 73,9827213 82,193754
; 4,5756990 6,685230
XJ = v (w/s) 9,2251187 16,937064
Xg = h (cm)
Céc thong so ra: min Y] = 1,55417308 max Y, =19,197423

Chuyén phuong trinh hoi quy tir dang ma sang dang thuc dua theo cong thirc (23), trong d6
mirc co sé clia cac yéu to la: X, = 80°C, X,,= 6 m/s v& X,, = 15cm , khodng bién thién ctia

cac yéu to la: S, =5°C,S, = 0,1m /s va S; = 5em duge ghi trong trong bang 5.

Bang 5. Céc hé s6 hdi quy dang thuc

Y Yy
o 4,56805165 ~71,43177406
¢ -0,00647578 0,28213224
¢ -0,43946485 13,08689971
c3 -3,19007933 181,88933578
C12 0,00000000 0,00000000
ci3 0,00000000 0,00000000
€23 0,00000000 0,00000000
ci 0,00000790 -0,00024581
€2 0,04455444 -1,00452945
c33 5,64195300 -207,28541251
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Tir cac hé s hdi qui dang thyc trong bang 5 ta ¢6 thé viét phuong trinh hdi qui dang thuc
cho cac ham d¢ kho khong déu Y, va diém tong hop chat luong san phim siy Y, nhu sau:

Y, = 4,56805165 - 0,00647578T - 0,43946485v - 3,19007933h (16)
+ 0,0000079072+ 0,04455444v* + 5,641953h*
Y, = - 71,43177406 + 0,28213224T + 13,08689971v + 181,88933578% (a7
- 0,0002458177% - 1,00452945v* - 207,28541251h>

Ching t61 s dung phan mém RSM dé xac dinh Anh huong cua cac yéu t6 dén cac ham
muc ti€u dugc thé hi¢n thong qua mo hinh 2D cho d6 thi duong dong murc ctua hai ham Y, Y;
trén cac hinh 2 va hinh 3 nhu sau:

<15 14 LR an o ik 15 “5 14 Sk an 0 ik 15

1n

A5 -4 ALE an g ik ik A5 -4 AL ab s ik ik
Eal x
- Reb ] Sed @i 03

Hinh 3. Anh huéng cta v(m/s) va h(cm) dén diém tdng hop chat lugng cia san phim siy Q

Qua thuc nghiém trén hinh 2, 3 ta c6 thé giai thich diéu trén nhu sau: néu nhiét do sy
T' < 65°C xay ra hién tuong dong suong (ngung tu hoi nude) trén bé mat 16p long nhan say, giy
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ton that cac chat hoa tan lam giam bét vi ngot ctia long nhan. Néu nhiét d6 khi sy 7 > 90°C duy
tri lién tuc s& lam cho nd bi chay va bién d6i mot sb thanh phan: d6 4m, ham lwong dudng tong
sb, su thay ddi cua ham luwong saccaroza, glucoza va dac bi¢t 1a ham lugng vitamin C dan dén
chit lugng cua san pham c6 su thay doi.

Khi téc do tac nhén sdy v < 0,23 m/s do luu lugng khong khi xuyén qua 16p cui nhan yéu
lam cho qua trinh thoat a am trong budng say cham, kéo dai thoi gian siy nhung néu téc do tac
nhdn sdy v ting qua 0,6my/s thi 1am cho bé mit phia trén ctia long nhan bi kho cung, 1am cho
nhan kém déo dai.

Néu & khoang cach cac khay sdy nho hon 6 cm gay tro Iuc 16n cho khong khi nong di qua
lam cho kha nang thoat am giam 1a nguyén nhan dan dén cac phan tng héa hoc bat loi Xdy ra va
dic biét 1a bién d6i Ve g1a tri cam quan cua san pham. Néu khoang cach giita cac khay sdy vuot
quéa 25cm thi ning suat théap.

Pé chuyén cic ham Y, Y, chuyén chung sang dang dic trung 1a “ham mong muén” d, ta

dua vao sb liéu cua bang 2, ta chon dugc gia tri cia ham tdi wu téng quat d theo cac cong thirc
(11)-(13) nhu sau:

Y,

1 max

= 2,72%,Y,, = 1,0%,Y, . = T7,4d, ¥, = 20d
Két qua tinh toan ctia ham tdi wu tong quat d dugc ghi trong bang 6.

Biang 6. Gia tri cua ham t6i uu téng quét d

Thi Cic yéu t6 anh huong Ham “mong mudn” thanh d ; Ham t5i wu
nghiém X, (C) X, (mis) X, (em) d, d, tong quat d
1 -1,00 -1,00 -1,00 0,887 0,318 0,531
2 1,00 -1,00 -1,00 0,833 0,526 0,662
3 -1,00 1,00 -1,00 0,872 0,413 0,600
4 1,00 1,00 -1,00 0,796 0,715 0,754
5 -1,00 -1,00 1,00 0,893 0,468 0,646
6 1,00 -1,00 1,00 0,836 0,778 0,806
7 -1,00 1,00 1,00 0,869 0,552 0,805
8 1,00 1,00 1,00 0,752 0,861 0,591
9 -1,682 0,00 0,00 0,893 0,391 0,540
10 1,682 0,00 0,00 0,376 0,775 0,565
11 0,00 -1,682 0,00 0,866 0,368 0,552
12 0,00 1,682 0,00 0,368 0,828 0,665
13 0,00 0,00 -1,682 0,910 0,486 0,665
14 0,00 0,00 1,682 0,416 0,811 0,581
15 0,00 0,00 0,00 0,866 0,894 0,880
16 0,00 0,00 0,00 0,891 0,881 0,886
17 0,00 0,00 0,00 0,887 0,909 0,898
18 0,00 0,00 0,00 0,864 0,855 0,859
19 0,00 0,00 0,00 0,869 0,884 0,877
20 0,00 0,00 0,00 0,891 0,910 0,901
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Trén co sO gia tri cia ham toi uu tdng quat d da xac dinh duoc & bang trén ta c6 thé giai bai
toan (13) (tuong tu nhu khi dwa vao bang 2 dé giai bai toan Y,(z) — max). Goi z* = (xf, Ty, T )

va X = (X;‘,X;‘,X;j) 14 gia tri ma hod va gié tri thuc cta 101 giai bai toan trén va dua vao (14),

(15) dé xac dinh & = Y,(z"),Q" == Y,(z"). Khi d6 ta co gi tri tbi uru tong quat cta yéu td vao:

2, = 0,19984226 X, = 80,9992113°C
z, = 0,06445966 X, = 0,41289193 m / s
7, = 0,13827449 X, =15,6193725 cm

Gia tri toi uu cua thong so ra:

§ = 2,55190378 %; Q" = 19,05356838 (d)

5. KET LUAN

Ap dung phuong phéap qui hoach thyc nghiém, két hop voi phuong phap nghién ciru t6i uu
tong quat E. Harrington da xac dinh dugc gia tri t6i wu cua cac yéu té vao: nhiét do tic nhan say
= 81°C, toc do chuyén dong cua tac nhan sy v = 0,4m/s, khoang cach ciia cac thanh treo vat
liéu sdy h= 15,6 cm va gié tri tdi wu ciia cac thong sb téi da: d6 kho khong déu cua san pham sy
6 = 2,55%, diém tong hop chit lrong san pham séy Q = 19 (d). Két qua nghién ctru trén da xéac
dinh dugc cac thong sO t6i uu trong qua trinh sdy long nhin xody la co s¢ quan trong dé hoan
thién thiét ké va ché tao cac c& thlet bi sdy long nhén ¢ ning suat khac nhau pht hop véi qui mo
vira va nho ciia cac co s& san Xuét.

LOI CAM ON

Trong qua trinh nghién ctru, nhdm nghién ctru da nhan dugc su giap 4o, tao diéu kién
thuan lgi tir Ban Giam Hi€u, phong Khoa hoc Cong nghé truong Pai hoc Cong nghi¢p Ha Noi.
Vu Khoa hoc Cong nghé - B Cong Thuong da hd trg vé kinh phi cho cac tac gia hoan thanh ndi
dung nghién ctru nay. Su chi dao sau sat, tan tinh cua Ban lanh dao khoa Co khi, su cong tac
tham gia nhiét tinh cua cac Nha khoa hoc, cling nhu phong chire nang, cac dong nghiép trong va
ngoai co quan. Gia dinh 6ng Ngo6 Dinh Chién va Ng6 Van Minh d4 phéi hop, gitip d& va tao diéu
kién vé co s vat chit cho chung toi trong qué trinh nghién ciru, thuc nghiém. Xin duogc bay to
1ong cam on chan thanh nhat dén sy gitip d& va hop tac trén.
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