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Tom tat. Bai bao trinh bay két qua nghién ctu thuc nghiém nhdm xéc dinh cac thdng sé cong nghé cua
qua trinh siy hat meé (virng) theo phuong phap sdy ting sdi xung khi dang mé. Céc thi nghiém dugc tién
hanh dua trén quy hoach thic nghiém truc giao bac 2, két hop t6i wu hoa da muc tiéu theo phuong phap
dap g bé mat dé xac dinh gia tri toi vu cua cac théng sé cong nghé (nhiét do tac nhan, van téc tac nhan,
tdc d6 xung khi) trong qua trinh say hat me. Két qua 13, gia tri toi wu cua cac théng sé da dugc xac dinh
nhu sau: nhiét d6 tdc nhan 63,13°C, van tdc tac nhan 1,21 m/s, toc do xung khi 12 vong/phut. Dua trén cac
két qua téi uru nay, 46 4m san pham sy dat 6,26%, chi phi dién ning cho 1kg 4m bay hoi dat 408 Wh/kg
am, chi phi nhiét ning cho 1kg 4m bay hoi dat 4989 kd/kg am.

Tur khoa. Tang sbi, xung khi, siy me, sdy tang soi, phuong phap tang sdi xung khi, thuc nghiém da yéu
t6, t6i uru hoa da muc tiéu

EXPERIMENTAL STUDY ON THE MAIN PARAMETERS DETERMINATION
FOR SESAME SEEDS ON THE BATCH PULSED FLUIDIZED BED DRYER

Abstract. The paper presents the results of experimental research to determine the technological
parameters of sesame drying process in the batch pulsed fluidized bed dryer. The experiments were carried
out according to the 2-level orthogonal experimental plan, combined with multiple response optimization
according to Response Surface method (RSM) to determine the optimal parameters (gas temperature, gas
velocity, pulsed speed) in the sesame drying process. As the result, the optimal parameters were determined
such as: gas temperature was Z;°" = 63,13°C, gas velocity was Z;°* = 1,21 m/s, pulsed speed was Zz°" =
12 RPM. Corresponding to these optimal parameters, the objective functions reached the minimum value,
including the final moisture content Y;™" = 6,26%, the specific electrical energy Y,™" = 408 Wh/kg vapor
and the specific heat value consumption Y3™" = 4989 kJ/kg vapor.

Keywords. Fluidized bed, gas pulsed, sesame drying, fluidized bed drying, pulsed fluidized bed method,
multiple factor experiment, Multiple Response Optimization

1. PAT VAN PE

Me (Sesamum indicum L), con goi la ving, 1a mot cay cho dau dugc trong phd bién & nhitng nuréc gan
duong xich dao [8]. Hat mé chua tir 38% dén 50% dau [8]. Theo FAO, céc qudc gia hang dau vé dién tich
trong mé trén thé gisi 1a An D6, Myanmar, Sudan va Trung Quéc véi hon 70% tong dién tich [4]. O Viét
Nam, cdy me duoc tréng nhiéu ¢ cac tinh dong bang séng Ciru Long, mién Pong Nam Bo va Trung Bo [4].

Cay mé sau khi thu hoach duoc phoi kho dé tach hat, hat mé sau khi thu dugc ciing cin duoc sdy dé bao
quan lau hon. Hat mé thugc nhom vat ligu roi kha dong déu vé kich thuéc, khdi luong riéng thap nén rat
phu hop véi cac dang may Say tang soi.

May say tang sbi co nhleu vu diém vuot troi hon so voi cac loai may Say vat liéu roi khac nhu toc do
Say cao do sy tuong tac t6t gitra khi va hat, ty 1& v& vun thap, kich thudc hat ddng déu hon, d6 4m san pham
dong déu, Von dau tu va chi phi bao dudng thap hon so v&i méy say thung quay nén ching dugc Xep vao
nhoém may sy cao Cap Tuy vay, loai may say nay ton tai hai nhugc diém I6n nhét: (1) Van téc dé hoa si
vat lidu 16n nén yéu cau phai sir dung quat c6 ap suat cao, luu lugng cao hon do d6 lam tangchi phi dau tu
va tang chi phi dién trong van hanh (Theo cac tai liéu cong bd thi khi sdy vat liéu hat < 1mm -1,5 mm d6i
VGi may say tinh thi van toc tac nhan say khoang 0,1-0,2 m/s, may say thing quay 1-1,2 m/s, trong khi may
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say tang soi phdi tur 1,5-2,5 m/s) [7]; (2) Yéu cau kich thuéc hat sdy nam trong pham vi gigi han va c6 do
dong déu cao, néu khdng kha niang hoa s6i bi han ché. Ddi vai vat liéu co kich thudc qua nho thi khi sy s&
bi cudn theo dong khi di ra ngoai hé théng, con ddi vai vat liéu cd kich thudc qué 16n thi khé c6 thé hoa soi
dugc.

Dé giai quyét van d& chi phi nang luong cho quat sir dung trong qua trinh siy, mot so tac gia cua thé
gi6i da nghién ciru mot phuong phap sy taing s6i mai d6 1a phuong phap tang sdi kiéu xung khi (pulsed
fluidized bed dryer). Céac cong bo cho thay mé hinh thi nghiém cho két qua kha quan vé mat tiét kiém nang
luong [3-5, 9-17].

Cong b cua M.C.B. Ambrosio [3] cho thay phuong phép say bang xung khi cho uu diém vé mat tiét
ki¢m nang lugng do giam duoc luu lugng khi C4p vao bu0ng sdy. Jezowska [5] dd chirng minh khi sdy vat
lieu bang may say 1op hat sdi kiéu xung khi cho phép tiét kiém niang luong hon 50%. Theo Djurkov [14-
16], phuong phép sy tang sbi xung khi cé thé wng dung trong qué trinh siy céac vat liéu cau tric dang tinh
thé, co dac tinh két dinh nhu dudng mia, duong tir cu cai dudng, ... va cac san pham sinh hoc c6 d6 4m cao
(hat me am, hat hoa huéng duong, hat cacao,...). Gawrzynski va cac cong su [13,17] da cong bd réng viéc
say céc loai vat liéu bang phuong phap sdy tang s6i xung khi trén quy mé thi nghlem cho két qua tot. Céc
quan sat duoc thuc hién cho thay su xung dong cua khong khi ndéng da tao ra I6p hat s6i, tao ra mot sy hoa
tron ménh liét d6i véi vat lidu ran va lam gia tang dién tich bé mat trao doi nhiét giira tac nhan va vat liu.
Prachayawarakorn, Warunee Tia va cong su [12] da tién hanh nghién ctru phuong phép sdy duong trén may
sy tang sOi xung khi véi thlet bi tao xung kiéu van buém va so sanh ket qua Say trén méy siy tang soi
truyen théng. Ket qua la, may Say tang s0i xung khi cho d6 4m san pham siy dong déu, tiéu hao ning luong
thap hon may sdy tang sdi truyén thdng (6,5 MJ/kg nude bay hoi so v6i 7,8 MJ/kg hoi nudc bay hoi).
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1- Budng say; 2- L6p hat s6i; 3- Ghi d& hat; 4- Pia quay phan phdi khi;
5- Cira thoat khi; 6- Budng chira tac nhan sy

Hinh 1. Nguyén ly say cap xung khi dang mé[15]

Céc két qua tinh toan, thiét ké cac thiét bi chinh cua hé thong c6 thé dat dugc théng qua viéc tinh toan
bai toan say ly thuyét va thyc té. Tuy nhién, van dé dat ra la voi cac thdng sé cua tac nhan (nhiét do, van
tdc,..) bao nhiéu & hop 1y dé qua trinh sy dat duoc két qua tét nhat vé d6 am san pham, thoi gian sy, tiéu
hao dién ning riéng,... Trong khudn khé bai béo nay, cc thi nghiém sy meé trén md hinh may say tang soi
xung khi kiéu mé duoc thuc hién nham xac dinh anh huong caa céac thdng s6 cong nghé dén do am san
pham va chi phi say.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu siy

Hat mé vang duoc trong ¢ tinh Binh Thuan, c6 d6 am trung binh sau thu hoach 17%, voi kich thudc hat
dong déu, khong bi Iép duoc st dung lam vat ligu sy trong cac thi nghiém. Buong kinh trrung binh twong
duong va khoi Iuong riéng cua hat me do dugc bang thyc nghiém lan luot 13 1,52mm va 1219 kg/m?.

Thoi gian sdy hat me theo tinh toan ly thuyét 1a 30 phit dwoc ding lam co sé tién hanh thi nghiém.

2.2. Phwong tién nghién ctru

Qua trinh thuc nghiém duoc tién hanh tai phong thuc hanh k§ thuat sdy X6.11, khoa cong ngh¢ Nhiét
Lanh truong DH Cong Nghié¢p Tp.HCM. Hat me dugc say trén md hinh may say tang séi xung khi kiéu me
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c6 nang suat 5 kg/mé, van toc tac nhan say duoc diéu chinh bang bién tan lap cho quat va dugc do bang
may do tdc do gié SDL350 cuia hdng Extech Instruments, c6 sai s6 phép do 1a +0,01m/s, nhiét d tac nhan
sdy dugc diéu khién bang bo diéu chinh nhiét do Autonics TZN4S-14R, téc do xung khi dugc diu khién
bang blen tan Iap cho dong co tao xung, sir dung thiét bi do s6 vong quay dé kiém tra va hiéu chinh. bo am
vat lidu say dugc xac dinh bang may do do am vat liéu m& hi¢u AGS50 cua hang Axis, Balan, sal s6 do 1a
10,01%, may tu dong gia nhiét theo che do siy cai dat va dya trén do giam am trong qua trinh sdy dé xac
dinh 6 am cua vat ligu. Cac thong s6 khong khi bao gdm nhiét 6 bau kho, nhiét d6 bau uét, nhiét do diém
suong, do am tuong ddi duge do bang thiét bi Hygro — thermometer, ma hi¢u EA20 cua hang Extech
Instruments, sai s6 khi do d6 4m 12 +0,1%, sai s6 nhiét d6 1 £0,1°C. Thiét bi do dién da ning HIOKI 3286
— 20 dugc dung dé do hiéu dién thé, cuong do dong dién, cong suat, hé sé cong suat nham xac dinh tiéu
hao ning luong trong qua trinh say.

1- Quat cap khong khi; 2- Bo gia nhiét; 3- Budng sy may say tang sOi;
4- Bo phan phdi TNS; 5- Bong co giam tdc

Hinh 2. M6 hinh may say tang sdi xung khi dang mé

Céc thong sb k¥ thuat ciia md hinh may say tang soi xung khi kiéu me:

- Ning suat dau vao tdi da: 5 kg/mé

- Kich thudc tong thé; 1000mm x 800mm x 1700mm (D x R x C)

- Kich thuge buong sdy: duong kinh 250mm cao 850mm, phan budng ling c6 dudong kinh 400mm.

- Thong so quat cap khi: cong suét 1,5 Hp, luu luong 1800 CMH, ¢t ap 1500 Pa.

- Thoéng s6 budng gia nhiét: tong cong suat 12 kW gom 6 thanh dién tré chit U, c6 kha ning gia nhiét
dén 150°C.

- Dia quat tao xung c6 dudng kinh 246mm, tiét dién phan duoc khoét dé phan phdi khi bang 1/3 tiét
dién dia, dong co quay dia xung c6 cong suit 25W, sb vong quay cé thé diéu chinh tir 8-30
vong/phat.

2.3. Xay dung cac thong sé cho qué trinh siy

Nham xay dyng dugc mot ché do6 sy phu hgp cho viéc say hat mé bang phuong phap sdy tang soi xung
khi, cac thong sb cong nghé cua qua trinh say can duoc t6i uu hoa. Didu d6 co nghia la tng v6i nhitng diéu
kién nhat dinh cua qua trinh sy, CAC thong s6 cong nghé con lai phai duoc thiét 1ap, nham muyc dich tao
cho qua trinh say mot hiéu qua cao nhat.

_ Bang cac thi nghi¢m tham do, nhitng thdng s6 6 anh hudng lén dén qua trinh séy da duoc quan sat, bao
gom:
« Z1: Nhiét d6 sy, tq
« Z»: Van tbc tac nhan siy, V
« Z3: Tbc @6 xung khi, ny
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Céc yéu to chat luong va chi phi say dugc xem xét (yéu té dau ra) bao gom:
* Y1: P6 4m san pham, M,
* Y. Chi phi dién nang riéng, Ne
* Y3: Chi phi nhiét nang riéng, qs

Trong d6 yéu té chat luong say 1a Yi; yéu to chi phi sdy 1a Y2, Y3

Thong sé diu vao (cac bién) Théng s6 diu ra (ham muc tiéu)
— Zi: Nhiét d6 say ) HE —Y1: P6 4m san pham

— Zx Vantécticnhansty | —, THONG [ )| — Y Chi phi dién nang riéng

— Zs: Téc do xung khi SAY — Y3: Chi phf nhiét ning riéng

Hinh 3. Minh hoa md hinh hop den

Thong qua viée danh gia cic yéu to ‘anh huong dén quatrinh say va qua cac thi nghiém tham do két hop
vai tinh chat nhiét vat ly cua vat liéu sdy, xac dinh mién nghién ctu thyc nghiém nhu sau:

Str dung may do van tdc dé xac dinh van toc tc nhan caa mé hinh, qua cac thi nghiém tham do thi xac
dinh duoc van téc tac nhan say téi thiéu tai van tdc 1a 0,5m/s (noi ma sy s6i dién ra rat yéu) va van toc toi
han 14 2,5m/s (noi ma sy s6i dién ra manh nhat nhung hat chwa bi cuén theo dong khi).

Theo [1], véi vat liéu sdy 1a mé thi nhiét 6 dé say thich hop 12 60°C va viéc thyc nghiém trén vat liéu
ndng san nén nhiét d6 khong duoc quéa cao dan dén gy hu hong cho san pham say, dya vao hai giai thich
trén nén mién thyc nghiém nhiét &6 dwgc chon tir 45 + 65°C.

Khi tc do quay dia tao xung khi (goi tat 1a toc d6 xung khi) giam thip hon 10 vong/phut thi tbc do say
giam di rd rét, néu xét cing thoi gian say thi do am san pham khong dat, bén canh do néu thyc hién & tbc
d6 cao hon 20 vong/phut thi qua trinh sy ting sbi khdng thé dién ra duoc nén thuc nghiém chi danh gia
trong pham vi tc do dia xung khi 1a tir 10 dén 20 vong/phdt.

Str dung phuong phép quy hoach thuc nghiém truc giao béc 2 dé xay dung bang ma tran thi nghiém
nham xac dinh gia tri tdi wu cua cac théng sé cdng nghé trong qua trinh sdy. Dang phuong trinh hoi quy
nhu sau [2]:

Y =h, +be +ZZbUXX +Zb X (1)

i=1 j=i+1
CAc bién X1, Xz, X3 dugc ma hoa tir c4c bién thuc Zl, Zz, Z3:
0
X, = Z -2 )
AZ,
Trong do:
Zimin < Zio < Zimax, i:l’ 2, 3
o LM 22, 3)
r Y r 2 2
So6 thi nghiém can tién hanh:
N =g+ N« + no = 2+ 2k + ng = 17 (4)

Véi: k=3;n=2=8:n-=2k=23=6;n=3

Gia tri cua diém sao:

o =\[WN.2FD 2 —\[\17.26 _ 26D _1 353 5)

Mién thuc nghiém duoc xay dung thdng qua ké hoach héa truc giao bac 2 nhu sau [2]:
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Bang 1. Mién thuc nghiém da yéu tb

Yéu to Macsao | Mucdudi | Miaccoss | Muc trén Mucsao | Khoang bién
dudi (-1) 0) (+1) trén thién
“o (-1,353) +a (1,353) AZ,
Z1(°C) 41,47 45 55 65 68,53 10
Z; (m/s) 0,82 1,0 15 2,0 2,18 0,5
Z; (vong/phat) 8,2 10 15 20 21,8 5

Muc dich cta nghién ciu 1a xéc dinh méi tuong quan ciia cac bién dén ham muc tiéu cua qua trinh
Say hat mé bang phuong phap say tang s6i xung khi dang mé. Tir cac sé liéu dat duoc, phan tich hoi quy da
yéu td s& duoc tién hanh trén phan mem Statgraphics Centurion XV dé xem xét mdi lién hé giira cac yéu to
Vv6i nhau va ti wu héa cac thong sé cong nghé.

2.4. Phuwong phap xac dinh cac thong sé diu ra

PH 4m san pham: (M, %) duoc xac dinh bang can phan tich ¢ 4m theo tiéu chuan TCVN 8949:2011:

Gy =G, 1 1o
M, == —=+100% (6)

d

Trong d6:  Gg — Khdi lugng mau lay tir san pham say trude khi do, g

G, — Khdi lwong mau con lai sau khi do, g
Chi phi dién nang riéng: (N, KWh/kg am) 1a luong dién ning tiéu hao dé 1am bay hoi 1kg am trong qua
trinh sdy, dugc xéac dinh bang cong thirc sau:

_ N U.lcospr
"W  G,-G, )

Trong do:  Gi— Nang suat dau vao cua may say, kg

G2 — Khéi lwong san pham sau khi say, kg

W — Luong nuée bay hoi trong qué trinh sy, kg

U-bién ép, V

| — Cuong d6 dong dién, A

cos@ — Hé s cong suét

N — Tong dién nang tiéu hao trong thoi gian say T, kWh
Chi phi nhiét ning riéng: (s, kJ/kg am) 1a lugng nhiét can thiét d& 1am bay hoi 1 kg am trong qua trinh
Séy, duoc xac dinh nhu sau:

W G,-G, (8)
Véi: Q — Tong nhiét lugng cung cap cho qua trinh sy tai thiét bi gia nhiét, kJ

W — Lugng nudc bay hoi trong qua trinh sy, kg

3. KET QUA VA THAO LUAN

Cac thi nghigm da yéu t6 da duoc thuc hién dé danh gia dnh huéng cua cac théng sb cong nghé dén quéa
trinh say. Cac thi nghi¢m dugc tien hanh dya trén ma tran thi nghiém xay dung theo quy hoach thuc nghi¢m
bac 2. Két qua thyc nghiém dugc trinh bay dudi bang sau:
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Bang 2. Két qua nghién ciru thyc nghiém

, Gi4 tri bién thuc Gi4 tri bién ma hoéa Gié tri ham muyc tiéu
SO thi nghiém, N
Z Z, Zs X4 X, X3 Y1 Y, Y3
1 65 2 20 1 1 1 5,66 | 2465 | 9005
2 45 2 20 -1 1 1 7,11 | 2817 | 4528
3 65 1 20 1 -1 1 7,23 | 755 | 4930
" 4 45 1 20 -1 -1 1 8,41 | 855 | 2691
5 65 2 10 1 1 -1 514 | 2012 | 8653
6 45 2 10 -1 1 -1 6,87 | 2264 | 4377
7 65 1 10 1 -1 -1 6,77 | 327 | 4704
8 45 1 10 -1 -1 -1 8,08 | 377 | 2566
9 | 6847 | 15 15 1,353 0 0 527 | 964 | 7143
10 | 4153 | 15 15 | -1,353 0 0 7,84 | 1232 | 2842
11 55 | 2,18 15 0 1,353 0 596 | 2993 | 7345
2 12 55 | 0,82 15 0 -1,353 0 8,32 | 428 | 2893
13 55 15 | 21,8 0 0 1,353 | 7,35 | 1635 | 4829
14 55 15 8,2 0 0 -1,353 | 6,72 | 830 | 4578
15 55 15 15 0 0 0 6,15 | 941 | 4578
No 16 55 1,5 15 0 0 0 6,18 | 956 | 4603
17 55 15 15 0 0 0 6,23 | 960 | 4553

Phan mém Statgraphics Centurion XV version 15.1.02 duoc sir dung dé tién hanh xir ly két qua thi
nghiém, mirc ¥ nghia ctia cac hé sé dugc kiém dinh theo chudn Student, phuwong trinh hdi quy theo cac gia
trj thuc nghiém duoc kiém dinh theo chuan Fisher. Tir d6, ba phuong trinh hdi quy Ya, Yz, Y3 duoc thiét
lap nhu sau:

P9 4m san pham cubi qua trinh séy

Dua trén két qua thuc nghiém va phan tich hdi quy da yeu t6, sau khi loai trir cac hé s6 ¢6 muc y nghia
P>0,05 (b11, b1z, bis, b2s), phwong trinh hoi quy mé ta mbi quan hé gitra cac théng s6 cong nghé (X1, Xz,
X3) dén do am san pham (Y1) duoc thiét 1ap nhu sau:

Y, =6,345-0,784.X, —0,763.X,, +0,206.X, +0,347.X 2 +0,290.X 2 9)

Phuorng trinh ¢6 hé sb tuong quan R = 0,963, cac muirc y nghia P <0,05 (0,0000; 0,0000; 0,0122; 0,0028;
0,0085) va kiém dinh tiéu chuan Fisher (129,99; 123,15; 8,97; 14,64; 10,2) twong tng Véi Cac yéu t6 (Xs;
Xa2; X3; X2 X3?) déu dat yéu cau.

D6 thi biéu dién cac méi tuong quan giira ham muc tiéu véi cac théng sé cong nghé dugc trinh bay tir
hinh 4 d&n hinh 6:
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Hinh 5. D6 thi twong quan giita Y1 va X1, X3 Hinh 6. B thi twong quan gitra Y1 va Xz, X3

Phuong trinh hdi quy dbi véi ham muc tiéu Y; cho thdy van téc tdc nhan siy va tdc do xung khi c6 anh
huong rat 16n dén d6 am san pham. B4i véi qua trinh siy hat mé, anh huong caa nhiét do dén d6 am san
pham trong pham vi nghién ciru 1a khdng 16n, chi can diéu chinh tbi wu dé giam chi phi nhiét ning riéng.
Chi phi dién nang riéng:

Dua trén két qua thuc nghiém va phan tich hoi quy da yeu t6, sau khi loai trir céc hé s6 c6 mirc y nghia
P>0,05 (bu1, D12, bis, b23), phuong trinh hoi quy mo ta moi quan hé gitra cac thong s6 cong nghé (X1, Xz,
X3) dén chi phi dién ning can thiét dé 1am bay hoi 1 kg am (Y2) duoc thiét 1ap nhu sau:

Y, =1011,91—95,751.X, +918,783.X,, + 257,356.X,

+370,999.X2 +109,934.X 2

Phuong trinh ¢6 hé sb tuong quan R = 0,994, cac muc y nghia P <0,05 (0,0019; 0,0000; 0,0000; 0, 0000,
0,0046) va kiém dinh tiéu chuan Fisher (16,55; 1523,82; 119,56; 142,85; 12,54) tuong tng Vi céc yéu to
(Xl, Xa; Xs; Xz , X32) deu dat yeu CaU

D) thi biéu dién cac mdi trong quan gitta ham muc tiéu vai céc thdng sé cong nghé duoc trinh bay tir
hinh 7 dén hinh 9:

(10)
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Chi phi dién ning riéng chiu anh huong Ion cua van téc tac nhan sdy va toc do xung khi, do day 1a hai
thanh phén tiéu hao dién ning chinh cua hé thdng. Tuy nhién, viéc giam van téc va téc do xung dé giam
tiéu hao dién ning s& anh huong rat lén dén ché do hda soi hat, do vay can téi uu hoa cac thong sé nay dé
dat mirc chi phi di¢n nang thip ma chat lugng san pham tét nhat.

Chi phi nhiét ning riéng:

Dua trén két qua thuc nghiém va phan tich hoi quy da yéu t6, sau khi loai trir cac he s6 c6 mic y nghia
P>0,05 (D13, D23, bss) phuong trinh hoi quy mo ta moi quan h¢ giira cac thong s6 cdng nghé (Xi, X, X3) dén
chi phi nhiét ning can thiét dé 1am bay hoi 1 kg 4m (Y3) duoc thiét lap nhu sau:

Y, =4624,44+1624,93.X, +1517,43.X, +102,35.X,

+547,00.X,.X, +231,38.X; +300,48.X
Phuong trinh ¢6 hé sb twong quan R = 0,994, cac mirc y nghia P <0,05 (0,0000; 0,0000; 0,0165; 0,0000;
0,0006; 0,0001) va kiém dinh tiéu chuan Fisher (2086, 75; 1819,78; 8,28; 162,22; 24,33; 41,02) twong ting
VGi céc yeu tO (Xl, Xz, X3, X1X2, Xl X Xzz) deu dat yeu CaU
D4 thi biéu didn cac mdi twong quan giira ham muc tiéu vai van tdc tac nhan say duoc trinh bay tir hinh
10 dén hinh 12.

(11)
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Khi ting nhiét d6 siy, hé s trao d6i nhiét ddi luu giira tac nhan va vat liéu ting, két qua 1am do am san
pham giam nhanh chéng. Do chi phi dién nang phu thugc vao van téc tac nhan say va tdc do xung khi nén
tong dién nang tiéu hao cho qua trinh say khong ddi, chi phi dién ning cho 1 kg am phu thudc lam luong
am bay hoi nén chi phi ndy s& giam khi ting nhiét do tac nhan. Tang nhiét d6 tac nhan siy dong nghia voi
viéc gia tang tong nhiét lwong cung cip cho qué trinh sdy, do véy chi phi nhiét ning dé lam bay hoi 1 kg
am tang nhanh theo ham bac hai cua nhiét d. Khi nhiét do siy thap hon 50°C thi do am san pham khéng
dat yéu cau bao quan nguoc lai khi nhiét d siy cao hon 65°C thi chi phi ning lugng ting 1én dang ke.

Van téc tac nhan cang I6n thi sy hda sbi cang ménh ligt 1am cho do 4m san pham giam nhanh chéng.
Tuy nhién, van tbc tdng qua cao thi nguy co gy v hat do va dap va cac hat bi cubn theo dong khi tang 1én
s€ gay that thoat khéi lugng san pham siy. Van toc Say cang tang, dién nang cung cap cho quat cang lon
dan dén chi phi dién nang riéng tang 1én dang ké. Tong nhiét ndng cung cap cho may say phu thuoc vao
nhiét d6 va luu luong tac nhan sdy, do vay khi ting van toc tAc nhan s& lam ting chi phi nhiét ning riéng.
Theo quan sét thuc nghiém, ¢ van toc dudi 1,0 m/s sy hda sdi dién ra khong dong déu dan dén do am san
pham khong déu giira cac hat. G van toc I6n hon 1,5m/s, qué trinh héa sbi dién ra manh liét nhung chi phi
nang lugng tang cao.

Nho viéc cap tac nhan siy gian doan ma 4m trong tam hat c6 thoi gian “nghi” dé bay hoi ra ngoai. Khi
tang toc do xung khi, thoi gian gian doan gitra cac lan cap khi giam dan dén do giam am cua vat liéu khi
say thap hon. O cac toc do cap khi thap, thoi gian tlep xUc gitra vat lieu va tac nhan say giam, qua trinh soi
it hon din dén d6 4m san phdm con khé cao. Tang téc d6 xung khi 1am ting dién ndng cung cap cho dong
co tao xung do d6 1am ting chi phi dién ning riéng. Khi thay doi tdc do xung khi thi tong nhiét ning cung
cap cho may sy khong thay doi nhung do lwgng 4m bay hoi phu thudc vao do am san pham nén chi phi
nhiét ning riéng ciing thay ddi theo.

T6i wu héa cac théng sé cong nghé:

Muc dich ciia bai toan ti wu hoa 1a nham xéac dinh dwoc gia tri ciia cac théng sb cong nghé sao cho cac
ham muc tiéu cé gia tri thip nhat. Di v6i bai toan téi vu hoa da muc tiéu trong qué trinh siy hat me, gia
trj t6i wu cua cac bién Xy, X», X3 dugc tinh toan sao cho gia tri cac ham muc tiéu Y1, Y2, Y3 cling bé nhat

© 2017 Truong Pai hoc Cong nghiép thanh phé Ho Chi Minh



56 NGHIEN CUU THUC NGHIEM XAC DINH CAC THONG SO CONG NGHE SAY
HAT ME (VUNG) TREN MAY SAY TANG SOI XUNG KHi DANG ME

trong pham vi -1,353 < X, Xz, X3 < 1,353. Phuong phap dap ting bé mit (Response Surface Method-RSM)
dugc st dung trong truong hop nay dé xac dinh cac thong sé cong nghé t01 wu cho qué trinh sdy.

Str dung chuc ndng Multiple Response Optimization trong phan mém Statgraphics Centurion XV
version 15.1.02 dé thyc hién viéc tinh toan t6i uu hoa cac thong so6 cdng nghé¢ trong qua trinh say hat me.
Két qua da xac dinh duoc gia tri cac bién t6i wu nhu sau:

X' =0,813; X* =-0,586; X;” =—0,601 tuong ung Vai gid tri cac ham muc tiéu: v,™" =6, 26%;
Y,"" = 408Wh/kg; Y,"" = 4989kJ/kg
Chuyén d6i thanh gia tri cac bién thuc:
Z® =63,13°C; Z*' =1,21m/s; ZJ" =12vong/phut

4. KET LUAN

Dua trén céac két qua nghién cau thuc nghiém va phan tich sé liéu da yéu td, cac két luan dugc rit ra
nhu sau:

May say tang s0i xung khi dang me phu hop dé say cac loai vat liéu roi, c6 kich thuoc nho, phan tan
hodc dong déu. Cac yéu t6 anh huong dén qué trinh sdy me trén may say tang sbi xung khi la nhiét do say,
van toc tac nhan say va toc do xung khi.

Ba phuong trinh hdi quy bac 2 da duoc xay dung dé danh gia anh huong cua cac thong sé cong nghé
dén cac ham muc tiéu dau ra gom do am san pham, chi phi dién ning riéng, chi phi nhiét ning riéng. Qua
d6 xac dinh dugc cac thdng s6 ti wu nhu sau:

+ Nhiét do sdy: 63,13°C

+ Vantdc tac nhan say: 1,21 m/s

+  Tbc do xung khi: 12 vong/phat

O pham vi nay, d6 4m san pham dat 6,26%, chi phi dién ning dat 408 Wh/kg 4m va chi phi nhiét ning
dat 4989 kd/kg am. Véi két qua nghién cau nay, c6 thé thay may siy tang soi xung khi c6 chi phi ning
lugng vao loai thap so véi cac loai may sy tang sdi khac.

LOI CAM ON

Tac gia cam on Truong dai hoc Cong nghiép Tp.HCM da cap kinh phi dé thyc hi¢n dé tai nghién ctu nay
theo hgp dong nghién ciru khoa hoc s6 68/HP-DHCN, ma s6 IUH.KNL 10/15.
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