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Bai bao trinh bay két qua nghién ctru thyc nghiém sy anh huéng cua cac
thong s két cau cta kénh say dén qua trinh sdy san cuc trong may sdy thap
dang kénh. Két qua phan tich quy hoach thuc nghiém da yéu t0 v6i ham
muc tiéu 1a chi phi ning luong riéng nho nhat va thoi gian sy ngan nhét, da
xac dinh dugc 5 thong s6 két cAu dau vao tdi wu nhu khoang cach dinh kénh
327,18 mm; budc ciia hang kénh 463,46 mm; chidu cao ciia kénh 250 mm;
goc dinh kénh 53,39°; B& rong kénh 173,27 mm, qua d6 cho thay su sai
khac gitra két qua thuc nghiém va két qua tinh toan 14 khong nhiéu.

Abstract
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This article presents the results of experimental research on the influence of
drying channel’s structural parameters on cassava morsel drying process in
the continuous cross-flow dryer. The analysis on the multi—factor
experimental planning which includes objective function is the minimum
individual energy consumption and the shortest drying time has identified
five input optimal structural parameters such as: distance between the top of
the channel: 463.46mm; channel spacing: 327 18mm; height of the channel:
250 mm; channel angle: 53.39°; channel width: 173.58 mm, thereby
indicated that the difference between experimental results and calculation
results is insignificant.
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1. PAT VAN PE

Sén duoc xép hang la mét trong nhitng cay luong thuc chinh va ciing la cay cong nghiép
duoc trong rong khip trén thé gidi, co khoang 100 qudc gia hién tai dang trong sin [1- 2]. Séin
duoc trong tap trung tai cac vung nhiét d6i nhu chéu Phi, chau A, Nam M§. San luong san trén
thé gioi trong nhitng nam gan day dat dugc khoang 288,9 + 300 triéu tin [1]. Riéng d6i véi Chau
A 3 nuéc dan du vé san lugng 1a Thai Lan, Indonesia va Viét Nam [2]. Trong nhirng nim gin
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day ¢ Viét Nam sin van la cay nong nghiép duoc canh tac nhiéu chi sau lga va ngd, dugc trong
tai nhidu tinh thanh trong ca nudc, tong dién tich trong 1én t6i 566,5 nghin ha, voi ning suat binh
quén 18,84 tin/ha, cho san lugng dat 10,67 triéu tan va c6 tang “nhe” 1én trong nim 2016 - 2017
[1-2]. O Viét Nam, hién nay toan bd luong san kho déu dwoc 1am kho bang phuong phap sdy vi
ngang hodc phoi kho tu nhién nho anh nang mat troi. Cac phuong phap nay c6 nang suét khong cao
va cho chat lugng san phim thap, khé day manh phat trién theo huéng quy mb cong nghiép. Pé co
thé phat trién sdy sin cuc chit lugng cao theo quy mé cong nghiép thi viée chuyén nguyén liéu san
tir dang cu tu nhién sang dang cit khic, nghia la nguyén lidu san sy luc nay phai chuyén sang dang
cuc voi kich thuéce khoang 3 + 6 cm dé co the quy vé€ kich thudc “twong duong” nhu dang cuc
(particle), khi nay ta co the sir dung nguyén ly sdy thap tuong tu nhu khi say hat. Van dé dit ra luc
nay 14 két cau cta thap say nhu: kich thudc cta kénh sdy, goc dinh kénh, bé rong kénh, chiéu cao
kénh, khoang cach giita cac kénh/budc kénh, khoang cach giira cac hang kénh,... (goi chung la cac
thong so két cau) can phai dam bao hop ly dé cho qua trinh “luu chuyen nguyén lidu trong thap siy
phai dam bao dé cho qué trinh trao dbi nhiét am dién ra tét. Boi theo két qua nghién ctru nhu trong
tai liéu [3] cho thdy, cac thong s6 két ciu cua kénh nhu bé rong kénh, goc dinh kénh, khoang cach
gitra hai kénh lién tiép va budc cua hang kénh chung anh hu:ong rét 16n to1 kha nang tut liéu, va anh
huéng t6i sy trao d6i nhiét 4m tir d6 lam tang hay giam thoi gian sy cting nhu anh huong truc tlep
to1 chi phi nang luong riéng trong qua trinh say, do d6 anh huéng truc tlep toi chat lugng san pham
Chinh vi vy can phai di sdu nghién ctru sy anh huong cua cac théng so két cau t61 thoi gian say va
chi phi nang luong riéng trong qua trinh sdy nham tim dugc cac cap thong s6 két chu tdi vu phu hop
khi sdy sin kho dang cuc trén may sy thap 1a ndi dung chinh dwoc dé cap trong bai bao nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Vat liéu nghién ciru trong bai bao nay la san cu twoi dwoc bam thanh cuc nhd may
bam/chat khuc nang sudt cao, co thé quy dan vé kich thuéc tuong duong khoang 3 + 6 cm (hinh
1 trai). V61do am dau vao trudc khi say dugc xac dinh khoang 58 - 62% am va d6 4m déu ra sau
khi say 1a 13,5% (hinh 1 phai).

Hinh 1. Vit liéu sin cuc trudc khi sdy (trai) va sau khi sdy (phai)
2.2. Phuwong phap nghién ciru
- Phuong phap tinh toan duoc sir dung dé xac dinh chi phi ning lugng riéng trong qua trinh
thuc nghiém. Gia tri chi phi nang lugng riéng dugc tinh thong qua phuong trinh sau [4]:
~m,.Hu, m, Hu,
W (m-m,)

[kWh/kg hoi H,0]
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Trong do:

q: Chi phi nang luong ri€ng [kWh/kg hoi H>O].

mnl: Khéi luong nguyén liéu d6t [kg nl]

W: Khéi lwong 4m can bbc hoi [kg]

m;: Khéi lwong nguyén li¢u trude khi sy [kg]

my: Khdi lwong san pham sau khi sdy [ke]

Hunl: Nhiét tri thap ctia nguyén liéu dot [kJ/kg nl]

Phuong phap t01 uu hoéa quy hoach thyc nghiém nghi€n ciru anh hudng cua 5 yéu td két
ciu dau vao va yéu td cong nghé la nhiét do sdy, van toc tac nhan sdy v6i ham muc tiéu 1a chi
phi ning lugng riéng va thoi gian sy ti wu dugc st dung trong nghién ciru nay.

Phuong phap quy hoach thyc nghiém da yeu t6/da muc tiéu s& chia thanh hai giai doan:

Giai doan 1: Xay dung mo hinh bao géom m phuong trinh hdi quy. Ta tién hanh N thi
nghiém nhung tai mdi thi nghiém ta khong chi do gia tri cia mot bién ra ma 14 cia m bién ra Y,
Y2, ooy Y

Giai doan 2: Tim diém ti vu chung cho m mé hinh. Pén day xay ra hai trudng hop:

- Néu thoa min véi do chinh xac ctia cac md hinh thi chi viéc sir dung cac phuong phap
quy hoach da muc tiéu dé tim cuec tri.

- Néu khong thoa min v6i d6 chinh xac cta cac md hinh thi phai tiép tuc bang quy hoach
hoach thuc nghi¢m

Vi du vé cac phuong phap tim kiém cuyc tri da yéu to:

Céc phirong phép tim kiém cuc

tri da yéu to
‘ Phwong phap Gradient }J L{ Khéng Gradient ‘
4{ Gradient (d6t bién) ‘ —‘ Gauss-Zaidele ‘
4{ Luon vong ‘ —‘ Tim ngau nhién ‘

—{ Gradient lién hgp ‘ 7‘ Pon hinh ‘

2.3. Thiét bi do

Thiét bi do trong qua trinh thi nghiém sir dung cac thiét bi sau day:

- May do d6 am Sartorius MA 45, dugc san xut boi hang Sartorius cua Puc. Mdy c6 man
hinh tinh thé 1ong vdi co ché siy mau bang tia hdng ngoai va birc xa nhiét, mirc can t6i da 35 g,
c6 do nhay 0,001 g vo61 do lap lai 0,2% cho 1g va 0,05% cho 5 g. Gia tri hién thi gdm % a am %o
trong lwong, ti ¢ hoa hoi, thoi gian sdy ngimg trong khoang 0,1 = 99 phiit v&i nhiét do sdy mau
c6 thé dit trong khoang 40 + 230 °C.

- May do nhiét d6 TFI 650, do hang Ebro cuia CHLB btic san Xuét. May st dung diém
laser doi, ngoai ra may con co thé gén dau do, dé do duoc nhiét do cao ¢ tam thiét bi, khoang do
nhiét d6 tir - 60°C = 1500°C, v&i dai do 0,1°C c6 sai s6 2%/ 2°C cuia gi tri do.

- May do tbc do gid Testo 416, san xuit boi hing Testo cia CHLB Ptrc. May sir dung dau
do cénh quat véi khoang do 0,6 m/s + 40 m/s, c6 do chinh xac 0,2 m/s hay 1,5% cua gia tri do va
dai do dén 0,1 mys.
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- May do ap suét Testo 510, do hing Testo cia CHLB Dtrc san xuét, voi man hinh hién thi
don vi Pascal cho tit ca cac gia tri do va co thé chuyén ddi sang cac don vi do khac hPa, mbar,
Pa, mmH,0, inHg, mmHg, psi. Khoang do ctia thiét bi tir 0 + 100 hPa, d6 chinh x4c 0,03 hPa (0
- 0,3 hPa); 0,05 hPa (0,31 - 1 hPa); (0,1 hPa + 1,5% cua gia tri do) (1,01 = 100 hPa) va dai do
0,01 hPa.

3. KET QUA THAO LUAN
3.1. Thiét bi nghién ctru
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Hinh 2. Nguyén 1y két cau/ciu tao va hoat dong cua thiét bi nghién ciru

Thiét bi nghién ciru 1a thiét bi sdy sin cuc theo nguyén 1y sdy thap quy mo cong nghiép
ning suit 10 - 15 tin SP/thap (hinh 2 phai), nguyén ly lam viéc cua thiét bi dugc thé hién trén
hinh 2 trai). Trén hinh 2 (trai) dién ta nguyén ly lam viéc cua thiét bi. ‘Tac nhan sdy dugc cap vao
tir 16 dbt qua cac kénh dan dong tac nhén sdy ¢ bén trong than thap sdy, sau do len 16 xuyén qua
16p vat liéu say, cac 10p sin duoc 1am noéng boi dong tac nhan say. Trong qua trinh trao do1 nhiét
am, dong hoi 4m dwoc van chuyén t6i cac kénh thai 4 am cling ndm bén trong than thap say, sau
d6 dugc thoat ra ngoai moi truong theo hé thong thoat am cua thiét bi nhd quat gio. Dong thoi
dong vat lidu siy dugc di chuyén dan theo chiéu tir trén xubng dudi twong tng véi chu ky xa,
va/hodc khi ddo nguyén liéu (hinh 2) [4]. Qu4 trinh d4o tron nay lam cho nguyén liéu sdy co do
kho dong déu.

Trén hinh 3 dién ta rd hon huéng di chuyén cta dong khi (dong tac nhan sdy va dong am),
két cdu cua cac kénh sdy va kénh thai am bén trong thap sdy. Céac kénh sdy va kénh thai am duoc
b6 tri xen k& nhau nhim muc tiéu cho qua trinh trao doi nhiét 4m trong qua trinh sdy duoc dién
ra tot hon. Két cu va b tri cac kénh duogc trinh bay trén hinh 3b, thong sé hinh hoc cta cac
kénh va hang kénh dugc gidi thi€u trén bang 1 va dugc st dung lam co so dé thiét ké, ché tao
thiét bi thi nghiém nhu trén hinh 2.
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Hinh 3. Nguyén 1y di chuyén ciia dong khi (dong tac nhan siy va dong am), va céc thong s6 két cdu ctia kénh

a

Bing 1. Cac thong sb kich thudc hinh hoc co ban ciia kénh sdy, thap sdy tir mo hinh Pilot

STT Tén thong s6 Ky hiéu Gia tri Thitr nguyén
1 Khoang cich dinh hai kénh lién tiép L 350 mm
2 Budc cta hang kénh H 500 mm
3 Bé rong kénh B 165 mm
4 Chiéu cao cua kénh h 225 mm
5 Géc dinh kénh a 53 o ()

Pé kiém ching két qua ciia qua trinh tinh toan, ngoai ra dé tim cac thong s toi wu, hon
nita giam thoi gian va chi phi trong qua trinh thuc nghlem Trong bai bao nay nhom tac gia da su
dung phwong phap quy hoach héa thuc nghiém dé giai quyét vin dé néu trén, két qua cu thé
duogc trinh bay tai cac muc 3.2 dudi day.

3.2. Két qua nghién ciru tdi wu theo phwong phap quy hoach thye nghiém

Céc thong s6 cong nghé nhu nhiét do sdy, van tdc cip tac nhan sdy la nhitng yéu té cong
nghé chinh tac dong téi qua trinh thiét ké ctia hé thong say. Khi thiét ké hé thong sdy thap bén
trong thap sdy cac kénh c6 két cAu nhu hinh 3b. Gid tri kich thuéc nhu khoang cach dinh hai
kénh trong hang (L), budc cua hang kénh (H), chiéu cao cua kénh (h), bé rong ctia kénh (B), va
goc giira dinh kénh (o) cua ching thay d6i s& anh huong tryc tiép toi kha ‘nang say dac biét la tac
dong 16n téi thoi gian sdy va chi phi nang lugng riéng. Tdi wu hoa cac yéu t6 két cu anh huong
nay sé& cho ta Iiya chon duoc két cdu may thich hop nhét. Pugc nhu vy sé& giam dugc rat nhidu
cong ché tao ciing nhu qua trinh van hanh may, giam chi phi cho qué trinh thuc nghiém. Trong
nghién ctru ndy nhom tac gia hra chon sir dung quy hoach thyc nghiém tryc giao dé thiét ké cac
phuong an thi nghiém véi 5 thong sd két ciu anh huong nhu: khoang cach dinh hai kénh trong
hang (L), budc cua hang kénh (H), chiéu cao ciia kénh (h), bé rong cua kénh (B), va goc giita
dinh kénh (o) va 2 yéu t6 cong nghé anh huéng nhu: Van tdc tac nhan sdy (v), nhiét d tic nhin
sy (T).

Céc yéu t6 anh hu:ong da dugc ma hoa

X - Nhiét do say T (°C);

X, - Vén tbe cap tac nhan say v (m/s);

X3 - Khoang cach dinh hai kénh trong hang L (mm);

X4 - Budce cua hang kénh H (mm);

Xs - Chiéu cao ctia kénh h (mm);

X - Bé rong cua kénh B (mm);

X7 - Goc giita dinh kénh a (°);
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Chat lrong qua trinh siy danh gia bai thoi gian sdy va chi phi ning lugng riéng

Y - Chi phi ndng luong riéng q (kWh/kgH,0);

Y, - Thoi gian say t (h);

Tién hanh quy hoach tryc giao d6i ximg, mdi yéu tb tién hanh tai 3 muc (-1, 0, +1) nhu
trong bang 2 [5,6].

Bang 2. Gia tri ma héa va gia tri thuc nghiém cia cac yéu t6 thuc nghiém

K X Ki . Ky hiéu gi4 tri ma héa
Bien so hi¢u Don vi 1 0 1
Thoéng s6 Nhiét d siy T X, °c 60 80 100
cong ngh¢ Van tdc tic nhan sdy v X, m/s 1,2 1,8 2.4
Khoéng céch dinh hai kénh trong hang L X5 mm 300 350 400
Thé 1 Budc cua hang kénh H Xy mm 450 500 550
L fi“% 50 Chiéu cao cuia kénh h X; mm 200 225 250
ctead B¢ rong cua kénh B Xs mm 155 165 175
Goc gitra dinh kénh o X7 7 (d0) 50 53 56

Theo [6] cho thiy, trong nghién ciru nay thong thuong sb thi nghiém va s6 lan lap lai trong
mdi thi nghiém duogc xac dinh theo cong thirc thyc nghiém rat gon N = 2P O day tac gia sur
dung quy hoach truc giao cap 2, tién hanh Iap bang thi nghiém day du véi k = 7 khi d6 vai cac
diéu kién khat khe vé rat gon p va cu thé khi n =7 thi p = 1 dé d6 tong sd thi nghlem N =2 =
271 = 64. Nhung véi dac tinh co ban cua ké hoach bac 2 Box - Behnken v&i mién quy hoach
siéu kh6i vudng khi n = 7 thi s thi nghiém 1a N = 62 (cu thé s6 liéu thi nghiém va két qua thi
nghi¢m duogc trinh bay trong bang 3).

Céc thong s6 tdi wu dugc xac dinh béng thuat toan Box-Behnken véi 2 ham muc tiéu thoi
gian sdy va chi phi ning luong riéng c6 phuong trinh hdi quy theo cic ham muc tidu duoc xay
dung theo ham hdi quy bac hai v6i phuong trinh tong quat sau [6]:

.
Y, =h +ZbX +ZZ . +Z@){f (1)
i=l j=i+l i=l
Quy hoach thyc nghiém dwa ra bang ma tran thyc nghiém gom 62 thi nghiém v6i 2 ham
dap ung duoc chon la chi phi ndng lugng riéng (Y1, kWh/kgH,0), thoi gian say (Y2, gio), mb
hinh héa dugc biéu dién bang phuong trinh bac 2. Két qua thiét ké vi ma tran ké hoach thyc
nghiém truc giao bac hai theo Box-Behnken [5,6] dugc trinh bay ¢ bang 3.

Bang 3. Ma tran ké hoach thue nghiém tryc giao bac hai theo Box-Behnken

TN Xy [ X [ X5 [ Xy | X5 | X6 | Xy Y, Y, | TN [X| X [ X5 Xy | X5 | X6 | Xy Y, Y,
1 0] 0 O -1]-1]-1| O] 0,9990 56,3 32 1{ 1] 0] 1] 0] O] 0| 1,8435 [394
2 0] 0] 0 1| -1]-1| O] 0,9548 57,4 331 0] 0] -1]-1] O] O] -1]1,0562 |52,6
3 0] 0 O0j-1] 1| -1| O] 1,0035 55,2 34 1 0] 0] 1] -1] 0] 0] -1] 1,0237 |54,3
4 0] 0 0 1| 1I]-1| O] 09788 56,9 351 0] 0] -1] 1| O] O] -1]1,0397 |53,5
5 0] 0 O -1]-1] 1| O] 1,0960 516 | 36 | 0] O] 1| 1| O] O] -1| 1,0037 |55,8
6 0] 0 0 1| -1] 1| O] 1,0598 527 |37 0] Of-1|-1] 0] O] 1] 10710 |513
7 0| 0] O] -1 1] 1| O] 1,1003 51,3 381 0/ 0] 1]-1] O] O] 11,0398 |53,9
8 0] 0] 0 1| I| 1| O] 1,0695 52,1 391 0] 0] -1] 1] 0] O] 1]1,048 |531
9 1-1] 0] 0/ 0] O] -1|] -1] 0,6195 72,6 | 40 | O] O I| 1| O] O] 1] 10123 |[552
10 1| 0] 0] O] O] -1] -1] 1,2732 502 | 41 | -1| O|-1| O -1] O] O] 0,6708 |70,5
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11)-1{ 0] 0] 0] O] 1| -1] 0,7062 68,2 | 42 1{ 0/-1] 0|-1] 0] 0] 1,3035 |483
12 1] 0] 0] O] O] 1] -1] 1,3543 453 | 43 l1{ 0 1] 0/-1] O] 00,6378 |715
13)-1] 0] 0] O] O] -1] 1] 0,6373 70,7 | 44 1| 0] 1] O]-1] O] 0] 1,2948 [48,7
14| 1] 0] 0] O] O] -1 1] 1,2732 49,6 | 45 1{ 0/-1] 0 1] O] 0] 0,6970 |68,7
15)-1] 0] 0] O/ O] 1| 1] 0,7160 67,5 | 46 1| 0/-1] 0] 1] O] 0] 1,3277 [46,5
16| 1| 0] 0] O] O] I| 1] 1,3655 44,7 | 47 1{ 0/ 1] O] 1] O] 0] 0,6798 |69.6
17| 0] -1] 0] O -1] O] -1] 0,6620 643 | 48 1| 0 1] O 1] 0] 0] L3368 |46,8
18 0 1] 0] O]-1] O] -1] 1,3225 478 |49 | 0 -1]-1] 0] O] -1] O] 0,6793 64,9
19 0] -1] 0] O] 1] O] -1]| 0,6828 62,3 50 | 0 1]-1] 0] O -1] 0] 1,3292 |48,3
200 0] 1] O] O] 1| O] -1| 1,3560 45,4 51 0] -1] 1] 0] 0/ -1] O] 0,6438 |65,7
21| 0] -1] 0] O] -1| O] 1| 0,6725 638 | 52 | 0] 1| 1| O] 0] -1] O] L3060 |49,2
221 0] 1] 0] 0] -1] O] 1| 1,3325 47,2 53] 0)-1]-1] 0] O 1] 0] 0,7243 |61,6
231 0] -1 0] O] 1| O] 1] 0,7027 61,9 54 1 0] 1]-1] 0] O] 1] 0] 1,3640 44,7
241 0] 1] 0] O] 1] O] 1| 1,3730 45,1 551 01 -1] 1] 0] O] 1] 0] 0,7145 |62,2
25|-1| -1 0] -1] O] O] O| 04607 826 | 56 | 0) 1] 1] 0] O] 1] 0] 11,3527 |454
26| 1| -1 0] -1] O] O] O 0,9640 52,5 571 0, 0] 0] 0] O/ O] O] 1,0358 |53,2
271-1) 1] 0] -1] O] O] O 09213 58,3 581 0/ O O O] O] O] O] 1,0587 [543
280 1| 1| 0] -1] O] O] O 1,8760 37,2 591 0/ 0] 0] O] O O] O] 11,0127 |527
29| -1 -1 0] 1] 0] O] O| 04293 84,3 60 | 0/ 0] 0] O] O O] O] 11,0232 |51,7
30 1[-1] O] 1] O] O] O] 09432 54,6 | 61 0] 0] 0] 0] O] O] 0]1,0545 52,3
31 -1 1] O] 1| O] O] O] 0,8987 596 | 62| 0] 0] O] O O] O] 0[1,0688 51,7

3.3. Panh gia theo muc tiéu dén chi phi ning hrong riéng

va qua trinh tinh toan trén ma trdn Box — Behnken da xac dinh dugc phuong trinh hoi quy:

Mb hinh danh gia chi phi ning luong riéng duoc biéu dién theo phuong trinh‘téng quat (1)

¥ =1,04+0,34.X; +0,33.X, —0,01 X, —0,014.X, +0,013.X; +0,039.X, +6,029.10° X, +0,1 LX, X,
—2,025.10° X, X, +1,135.10° X, X,

-3,625.10" X, X, +2,875.10° X, X, —4,275.10° X, X, —4,25.10" X, X, -1,063.10° X,.X, +4,2.10” X, X,
+4,7.10° X, X, +1,375.10* X, X, +3,113.10° X, X; +2,375.10* X, X, —1,688.10° X, X, —1,812.10° X. X,
+2,05.10° X, X, +3,75.10* X, X, —0,021X] -3,611.10* X; —0,013.X +0,021X;

+6,325.10° X, X, +8,75.10° X, X, —2,5.10 X, X; +1,025.10° X, X,

—0,015XZ —0,015X_ —0,014.X>

Bén canh phuong trinh hoi quy con xdy dung dugc cac do thi biéu thi mdi twong quan gilta
cac yéu td. Trén Hinh 4 biéu dién mdi quan hé cua cac yéu tb cong ngh¢ va ket cau anh hudng
to1 ham muyc ti€u 1a chi phi nang lugng riéng. Trén d6 thi cd thé thiy cac yéu td cong nghé nhu
nhiét do sdy va van téc cung cap tac nhan say anh huong rat 16n t6i chi phi ning lugng riéng.
Nhiét d6 va vén toc tac nhén sy cang cao ti€u hao chi phi ndng luong riéng cang 16n, déac biét
khi ca nhi€t do van tdc tac nhan say 16m thi chi phi nang lugng riéng tang rat nhanh.
D6i voi anh huong ciia cac yéu t6 két cau thi goc dinh kénh, bé rong kénh, khoang cach
dinh kénh la ¢6 anh huong t6i chi phi nang lrong riéng nhung khong nhiéu. Con chiéu cao kénh,
va budc hang kénh co anh hudng rat 1on toi chi phi ning luong riéng. Chidu cao kénh thap chi
phi ning lwong riéng thap, chiéu cao cang cao chi phi ning lwong riéng cang 16n, con budc hang
kénh cang 16n thi chi phi ndng lugng riéng cang nho ma budc hang kénh cang nho thi chi phi
nang luong riéng cang 1on.
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Hinh 4. D6 thi biéu dién anh huéng ciia cac yéu td cong nghé t6i chi phi nang luong riéng

3.4. Panh gia theo muc tiéu dén thoi gian siy

Mb hinh danh gi4 thoi gian siy duoc biéu dién theo phwong trinh tong quat (1) va qua trinh

tinh toan trén ma tran Box - Behnken da xac dinh dugc phuong trinh hoi quy:
=52,65—11,68X, —8,88X, +0,6.X; +0,73X, —0,76.X; —2,07.X, —0,35X, +4,8X] +1,07.X; +0,7.X; +

0,038X; +0,68X; +0,83X; +0,32X; +2,31X, X, —0,15X,.X, +0,16.X, X, —0,28 X, X, +0,18X,.X, +

0,025.X,.X, —0,038,.X, —0,075.X,.X; —0,075.X,.X, +0,013X,X, —0,025X,.X, —0,05.X,.X, +0,088X,.X, +

0,038X,.X; —0,1 LY,.X, +0,088.X,.X, +0,088.X,.X, +0,05X.X, +0,15X,X,

Bén canh phuong trinh hdi quy con xdy dung dugc cac d6 thi thé hién mbi twong quan
gilta cac thong s6. Hinh 5 biu dién mdi quan h¢ cua cac yeu t6 cong ngh¢ va két cau anh huong
ham muyc tiéu la thoi gian say. Trén do thi c6 thé thay cac yéu t6 cong nghé nhu nhiét do say va
van tc tac nhan sdy anh hudng rat 16n toi thoi gian sdy. Nhiét do va van tdc tac nhan sdy cang

cao thoi gian sdy cang nho, khi ca nhiét do va van tdc tac nhan sy 16n thi thoi gian siy s& giam
rat nhanh.

Thoi gian siy

Thoi gian sy

55

7000
8000
90.00

00.00° 1.20

i , . 17600 8000 o A
A: Nhiét do ©7 7 B: Vintoc dong TNS E: Bé rong kénh G: Géc dinh kénh

1.80
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Hinh 5. D) thi biéu dién anh hudng cua cac yéu tb cong ngh¢ t6i thoi gian séy

D6i voi anh hudng ciia cac yéu td két cAu trong khoang bién thién ta xét thi khoang cach
dinh kénh 14 c6 anh huong t6i thoi gian sdy 1a it nhat, sau d6 toi goc dinh kénh c6 anh huong
nhung khong nhiéu. Con chiéu cao kénh, budc hang kénh va bé rong kénh co anh hudng rat 16n
t6i thoi gian sdy. Chiéu cao kénh thap thoi gian sdy dai, chiéu cao cang cao thoi gian sdy ca‘lng
giam, budc hang kénh cang 16n thi thoi gian say cang dai ma budc hang kénh nho thi thoi gian
sdy gan hon, con bé rong kénh 16n thi thoi gian sdy giam xudng bé rong kénh nho thoi gian say
s€ tang lén.

Bai toan quy hoach thyc nghiém téi vu dugc giai bang phin mém Design Expert® 7.0 [5],
xac dinh duoc 10 phwong an tdi uu cia cac thong s6 cong nghé va két cau (Bang 4).

Biang 4. Két qua kiém tra mo hinh ctia thuat toan tdi uru

Gécq |  BR [KCdinh Chiéu Buée hang | Van toc [Nhigtdp| CP ning Théi | Ham
TT () kénh B | kénh L Acao kénh H TNSv Tl;IS T |lwong riéng q gian say | mong
: (mm) (mm) | kénhh (mm) (m/s) (O | kWh/kgH,O) | t(gio) doi

1 | 53,39 | 173,27 | 327,18 250 463,46 1,61 96,03 1,207705 46,528 | 0,699
2 | 55,26 | 170,63 | 324,03 250 462,14 1,61 96 1,20458 46,631 | 0,698
3| 50,24 | 169,91 | 353,93 250 491,04 1,83 91,06 1,25281 45,968 | 0,694
4 56 166,78 | 309,19 | 246,1 450,9 1,78 92,04 1,264811 45,732 | 0,694
5 50 172,38 | 370,73 250 474,58 1,79 93,04 1,260975 45,899 | 0,693
6 | 51,64 175 328,37 250 528,51 1,6 97,51 1,193847 47,501 | 0,689
7 50 161,57 | 362,75 250 473,86 1,67 96,22 1,226734 46,892 | 0,689
8 56 166,36 300 214,84 529,51 2,4 79,57 1,340352 46,335 | 0,664
9 | 52,08 | 171,74 300 202,81 450 2,05 83,96 1,239545 48,993 | 0,656
10| 52,1 175 400 217,87 450,09 2,4 72,96 1,211784 50,036 | 0,648

Trén bang 4 13 cac phuong an ti wru trong dé co nhitng diém khong phan anh ding gia tri
thyc cta ham muc tiéu 1a do phuong phap thiét lap dwa trén sd lwong hitu han cac diém thyc
nghiém chinh vi vdy nhoém tac gia da tién hanh kiém chimg bang thuc nghiém voi mot sb
phuong an t6i wu trén. Két qua kiém tra cho thiy, su sai khac/chénh léch giita mé hinh va thyc
nghiém tuong d6i nho. Didu ndy ching to sy tinh toan cia mo hinh tuong ddi théng nhat. Giai
bai toan tdi wu cho cac thong s két ciu anh hudng téi chit lwong san phim sau khi sdy céac
thong sb t6i uu tim duoc ciia may sy thap c6 gia tri nhu sau: Khoang cach dinh kénh L = 327,18
mm; goc dinh kénh a = 53,39%; Chiéu cao kénh h = 250 mm; Budc cia hang kénh H = 463,46
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mm; Bé rong kénh B = 173,27 mm; nhiét do séy T = 96,03 °C va vén tdc tac nhan séy v=1,61
m/s cho thoi gian sdy t = 46,528 gio va chi phi ning luong riéng q = 1,207705 kWh/kgH,0. Cac
thong s6 toi wu tim dugc trén day 1 co so dé thiét ké va thiét 1ap ché do van hanh doi véi may
sdy thap co kha ning tot nhat dé sdy san cuc.

4. KET LUAN

Say thap la cong ngh¢ sdy phu hop cho sy sin cyc, tuy nhién dya vao dac diém cta san
cuc thap sdy phai c6 két ciu phu hop. Boi cac thong s6 két cau anh huong rat 16n t6i chi phi
ning luong riéng va thoi gian say. Dé tim duoc cac gia tri ket cau t6i vu nham giam thiéu thoi
gian thyc nghiém phai tién hanh quy hoach héa thuc nghiém t6i wu, nho d6 da tim duoc cac cap
thong sb két cau toi wu cho truong hop sdy san cuc nhu khoang cach dinh kénh 327,18 mm; budc
ctia hang kénh 463,46 mm; chiéu cao cua kénh 250 mm; goc dinh kénh 53,39%; bé rong kénh
173,27 mm, thoi gian sdy 46,528 gio, chi phi ning luong riéng 1,207705 kWh/kg hoi H,0, qua
d6 cho thiy su sai khac gitra ket qua thyc nghiém va két qua tinh toan 1a khong nhiéu.

Dua vao cac cip thong sé két cau tdi wu nay 1a co so virng chic cho viée ché tao thiét bi
theo quy md cong nghi¢p.
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