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TOM TAT

Trong bai viét nay, tic gia sir dung nguyén liéu 1 qua ca phé twoi loai Robusta dwoc 1ay tir tinh Dk Lik - Viét
Nam, sir dung may sdy d6i luu ludng gié nong c6 thé didu chinh nhiét do va tdc do gio tién hanh thi nghiém dbi
v6i cac tham sb doc lap va Kkét hop da tham ) déng thoi nhu: nhiét do, tbe do gio, do 4m ban dau cua qua ca
phé va mat do cua 16p qua ca phé. Thong qua phuong phap phuong sai phan tich thu dugc cac tham sé anh
hudng dén thoi gian hoan thanh qua trinh sdy lan luot 1a: nhiét d6 ludng gi6, mat do ca phé, dd 4m ban dau va
sau cung 1a tbe d6 gio. Diéu kién siy khong khi nong t6i wu ca phé Robusta Viét Nam bang cach tdi uu hoa cac
tham sb 1an luot 1a: nhiét do 80°C, téc do gi6 1,82 m/s va mat do 16p ca phé 1a 41 kg/m>. Sir dung phﬁn mém
MATLB tién hanh phan tich hoi quy da tham s6 qué trinh siy ca phé, thu dugc phuong trinh twong quan
Logarithmic ctia qué trinh sdy ca phé t6i uu 1a MR = aexp(-kt)+c, c6 thé miéu ta dudng dic tinh qua trinh sdy
néng ca phé nguyén qua, théng qua hdi quy thu duge tham sé cua phuong trinh twong 1a a = 0,922553, k =
0,008928 va ¢ = 0,077605. Nghién ctru niy ¢ thé cung cip mot co s6 1y thuyét cho viée thiét ké thiét bi sdy ca

phé nguyén qua.

Tir khéa: Md hinh logarit, mé hinh sy, qua ca phé, siy khong khi néng, tbc dé siy.

1. PAT VAN DE

Ca phé 1a tén moét chi thuc vat thudc ho
Thién thao, chi ca phé bao gdm nhiéu loai cay
lau ndm khac nhau. Tuy nhién, khong phai loai
nao cling chua caffein trong hat, méot s6 loai
khac xa voi nhitng cdy ca phé ta thudong thay,
c6 ngudn gdc tir Chau Phi hodc Chau A cén
nhiét déi. Hat trong qua 1a nguyén liéu chinh
cho ca phé. Vé miat thuong mai, san phdm ca
phé co thé 13 hat ca phé da say kho hoic ca phé
dd qua ché bién. Ca phé hién nay duoc xem la
mdt trong ba loai d6 udng chinh cua thé gidi,
ca phé 1a cay trong kinh té quan trong va la cay
trdng c¢6 nguodn thu tién mit ¢ cac nudc dang
phat trién ving nhiét déi. Chat luong ca phé co
lién quan mat thiét dén qua trinh ché bién cua
n6 (Hu Zhichao et al., 2020). Trong sb d6, cac
giéng ca phé, ngudn gbc, phuong phap sy ca
phé nguyén qua... 1a cac yéu tb anh huong dén
chit lwong cua hat ca phé (Belitz HD and
Schieberle P, 2004).

Ca phé dugc trong ¢ Viét Nam hién nay
phd bién nhit c6 3 loai 1 ca phé ché (Arabica
coffee), ca phé voi (Rosbuta coffee) va ca phé
mit (Cherry coffee). Khu vuc Tay nguyén dugc
trong nhiéu nhit trong nudc, chat luong va san
luong ciing duoc xem 13 cao nhét so véi cac
ving ca phé trong nudc. Toc d6 sdy va do sy

kho ctia ca phé sdy c6 anh huong dang ké dén
chét luong ca phé thuong pham (Herna ndez-
D1’az WN et al., 2008). Ca phé nguyén qua cé
ham luong nudc cao, 14 mot san pham néng
nghiép c6 qua trinh siy kho kho khin, do do,
nghién ctru vé dic tinh sy kho cta qua ca phé
rat quan trong dé cai thién chét luong hat ca
phé (Wang SJ, 1990; Sfredo MA et al., 2005).
Phuong phép sdy qua ca phé truyén thong chi
yéu 13 phoi khé trong tur nhién, va no tiép xtic
v6i miat dat, mat bé téng trong qua trinh sy
kho, d& bi nam méc, c6 thoi gian khé lau va bi
anh huong rat nhidu boi thoi tiét. Do do, sdy
khé tu nhién khong thé dap ung yéu cau san
xuét ca phé, siy nhan tao di tré thanh mot xu
huéng tat yéu trong giai doan hién nay nham
nang cao chat luong ca phé thuong pham.

Cac phuong phap siy qua ca phé cha yéu
bao gébm cac phuong phap sdy kho va sdy udt
(Hernandez WN et al., 2008). Bdo céo tai li¢u
vé dic tinh siy kho cua qua ca phé sir dung
phuong phap siy kho rat it. C6 nhiéu nghién
ctru vé siy kho nong san (Kiranoudis CT et al.,
1997; Janjai S et al., 2011). St dung quy trinh
sdy dé mo phong va kiém soat qué trinh sy
(Zhu AS et al., 2012; Akpinar EK et al., 200)
mo hinh sdy dugc st dung dé t6i uu hoa céac
thong sb quy trinh va cai thién thiét bi siy
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(Sacilik K et al., 2006; Vega A et al., 2007).
Tuy nhién, cac bao cao vé dic tinh sdy kho cia
qua ca phé Robusta Viét Nam thi chua cé
nghién ctru nao dugc thyuc hién.

Dé nghién ctru cac dic tinh sdy cia qua ca
phé Robusta Viét Nam va cung cip co so 1y
thuyét cho quy trinh sy, thiét ké thiét bi sdy ca
phé nguyén qua, bai bdo nay da thyc hién thi
nghiém voi mot s6 tham sb doc 1ap va da tham
s6 ciia qua trinh sdy trén may siy st dung
ludng gié nong va cac dic diém cua phuong
trinh twong quan qua trinh sidy kho s& duoc
théo luan trong bai viét nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li€éu thi nghiém

Nguyén li¢u tho 1a qua ca phé Robusta, dugc
liy tir thanh phd Buén Ma Thudt, tinh Pik Lik
Viét Nam. Sau khi qua ca phé chin dugc thu
hoach, Iya chon loai bé qua héng va lam sach.

Trai ca phé tuoi trén san bé tong dé loai bo do
4m bé mit cua qua ca phé, sau d6 bit kin bang
tai nhua va cho vao ti dong dé sir dung trong
qua trinh thi nghiém. Khdi lugng riéng cta qua
ca phé dugc do 13 630,77 + 5,32 (kg/m?), dudng
kinh truc ngin cua qua ca phé 1a 12,85 + 1,19
(mm) va duong kinh truc dai 1a 15,99 + 3,13
(mm), trong luong cua mot qua la 1,88 + 0,24
(g/qué).,
2.2 Thiet bi thi nghiém

Thiét bi thi nghiém chinh dugc sir dung 1a:
Ban thi nghiém sdy ham gié néng k¥ thuat sb
DG100D, budng sy co kich thude 605 x 150 x
150 mm (hinh 1); May sy thi nghiém WG-71
(nhiét d6 khong ché 50 — 250°; nhiét do sai
léch +1°; kich thudc budng sy 450x450%x350
mm) va Can dién td¢ MP21000D (Ddi can
4200g; do chinh xdac 0,01g) (hinh 2 va 3).
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Hinh 1. Ban thi nghiém sy k§ thuit s6 him gié néng DG100D
(1. Van xa khi ra, 2. Van tuan hoan, 3.Van khi vao, 4. Quat gio, 5. Luu lwong ké, 6. Khung gia do, 7. Tu
diéu khién, 8. BY phdn gia nhiét, 9, 10. Cam bién nhiét dj, 11. Buong sdy)

Hinh 2. M4y siy thi nghiém WG-71

Hinh 3. Céan dién t&d MP21000D
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2.3. Phuwong phap thi nghi¢ém
2.3.1. Lwa chon tham sé va tri so tham so thi
nghiém

Theo dinh luét thir hai cta Fick vé khuéch
tan trang thai khong on dinh, bo qua anh hudng
cua phan bd nhiét d6 va do dde ap suét téng
(Kamaruddin A et al., 1996), chi xem xét
khuéch tan xuyén tim, gia sir rang hé sb
khuéch tan D khong d6i trong sudt qua trinh
sdy, phan bd d6 4m ban dau cua vat liéu la
dong nhit va bé mit nudc bang voi do am can
bang va khuéch tan xuyén tam déi xung
(Ertekin C et al., 2004).

Céc yéu t6 chinh anh huong dén dic tinh

sdy khong khi néng cua vat liéu la: d6 4m ban
dAu cua vat liéu W, nhiét do khong khi nong T,
toc do gio V, va mat do 16p ca phé M, kich
thudc hinh dang vat liéu, phuong phap tién xir
ly... Bén yéu t6 dau tién duoc chon lam yéu t6
thi nghiém.

Do 4m ban diu cia miu dugc chuin bi
bang cach siy khong khi tw nhién va do 4m
ban dau 13 55%, 92%, 122% va 183,3% (d6 4m
tuyét d6i). Mau dwoc niém phong bang tii
nhya dé trai déu do Am bén trong.

Céc thong s6 k¥ thuat ciia may say va dat
cac hé s6 va mirc thir nghiém nhu trong bang 1.

Bang 1. Thong s ciia cac tham sb ddc 14p qua trinh siy

Tham s Gia tri
Do am ban dau W (%) 55 92 122 1833
Nhiét do T (°C) 55 65 75 85
Tbe do gio6 V (m/s) 1,46 2,19 2,92 3,65

Mat do ca phé M (kg/m?)

14 28 41 55

2.3.2. Phuwong dn thi nghiém da tham sé
(phép truc giao LI(3%)

Pé nghién ctru anh hudng cua cac yéu tb
khac nhau dén thoi gian két thuc sdy, nhiét
d6 khong khi néng T, téc d6 gié V va d6 am

ban ddu W duoc dit & ba mtc va thoi gian
két thic sy duoc 1ay gid tri. Cac yéu t§ va
tri s& cua cac tham sb thi nghiém da tham thé
hién trong bang 2.

Bang 2. Tri s6 tham s6 thi nghiém da tham s6

TT Nhiét @6 T Téc d V Miat do M P) 4m ban diu W
(°C) (m/s) (kg/m?) %
1 60 1,82 14 183,3
2 70 2,55 28 183,3
3 80 3,28 41 183,3

2.3.3. Phwong phap thi nghi¢m

Dit nhiét d6 gié va tée do gio ciia may sdy,
dat mot lugng qua ca phé nhit dinh trong
budng sy va sy kho. Trong qua trinh sdy, sau
2 phut 14y ca phé ra can, tir 2 phat dén 10 phut
ctr 4 phat lay ra can mot lan, tir phat tha 10
dén phat thir 60 cir moi 10 phut cAn mot lan,
sau phut thir 60 cir 20 phut 1iy ca phé ra can
mot 1an. Khi d6 4m tuyét d6i giam xubng con
12% thir nghiém dugc dimg va két thuc qua
trinh sdy.

Phuong phap tinh ton that ning lugng: ning
luong t6n hao bao gdm tong ton that tir tiéu thy
cua quat va tén thit do nhiét, c6 duoc béng
cach nhan téng cong suit cua quat gio cliia may
thir nghiém va cong suét sudi 4m theo thoi
gian can thiét dé siy kho.
3.KET QUA VA THAO LUAN
3.1. Anh hwéng ciia d9 4m ban dau caa qua
ca phé dén qua trinh siy

Dé phan tich anh huong ciia 6 4m ban dau
clia qua ca phé dén qua trinh sy, cai dat toc do
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gi6 13 2,92 m/s; mat do 16p ca phé 28 kg/m? va
nhiét d6 sdy 1a 85°C. Do am cua qua ca phé lan
luot 14 55%, 92%, 122% va 183,3%. Két qua
dic tinh qua trinh sdy nhu hinh 4 cho thiy cac
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dudng cong sdy cua qua ca phé c¢6 do 4m ban
dau khac nhau vé co ban 1a bién d6i gidng
nhau va ham luong nudc giam dan khi ting
thoi gian sdy.
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Hinh 4. Dic tinh siy ca phé nguyén qua véi dp Am ban diu qua ca phé khic nhau

Ttr hinh 4 ta c6 thé nhin thay quan hé giita
d6 am ban dau cua qua ca phé va thoi gian
hoan thanh qua trinh sy, néu nhu d6 4m ban
dau quéa ca phé cang cao thi thoi gian sdy cang
dai. Khi d6 4m ban dau 1a 183.3%, thoi gian
sdy can thiét 1a khoang 340 phut, trong khi do
am ban dau 1a 122% thi thoi gian siy khoang
320 phit, 6 am ban dau giam 61%, nhung
thoi gian sdy chi rat ngan 20 phut, boi vi khi
d6 4m ban dau 16n ham lwong nude cua vo qua
ca phé va nuéc dé bay hoi. Tai thoi diém nay,
téc d sdy 1a nhanh nhét, vi vay thoi gian can
thiét dé giam d6 4m ban dau 1a ngin. Khi do
am ban dau 1a 55%, thoi gian sdy can thiét 1a
khoang 240 phit, d6 am ban dau thap hon 67%
s0 vGi 122%, nhung thoi gian sdy da dugc rat
ngan 80 phut, vi d 4m ban dau nhé hon 60%.
Nudc bay hoi chil yéu 13 d6 4m cua hat ca phé,
va su boc hoi d6 4m cua hat ca phé can khéc
phuc strc d& khang cua 16p vo cua hat ca phé.
Do d6, toc do s?iy thép va viéc giam do Am mat
nhiéu thoi gian hon.
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3.2 Anh huéng cia toc dd gié dén dic tinh
sdy ca phé nguyén qua

Pé nghién ctru anh huong cua téc do gio
dén dic tinh sdy kho cua qua ca phé, d6 4m
ban dau 1a 183,3%, mat do 16p ca phé l1a 28
kg/m?, nhiét do gio 1a 85°C va toc do gid lan
luot 1a 1,46, 2,19, 2,92 va 3,65 m/s. Pac tinh
sdy ca phé nguyén qua voi tbc do gid khac
nhau duoc cho trong hinh 5. C6 thé thiy trong
hinh 5, déng thoi toc do gi6 cao hon, ham
luong nudc thip hon, nhung sy khac biét giira
hai duong cong lién ké nho hon. Téc do gio
cang 16m, thoi gian can thiét dé siy kho cang
ngén, khi d6 am dudi 60%, anh huong ctua tbe
do gio dén tdc do séy 12 nho, khi d6 4m cao
hon 60%, tbc do siy cuia qua ca phé ting chim
khi téc d6 gi6 ting nhanh. Piéu nay 1a do tdc
d6 di chuyén do am bén trong qua ca phé thip
hon bé mit qua ca phé va do 4m bén trong
khong dén dugc bé mit dé bay hoi. Do do, toc
d6 gi6 qua muc it anh huong dén toc do siy,
nhung né s€ lam tang muc ti€u thu nang lugng.

The df gié (m.s™)
——1.46
=219
292
—8-3.65
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Hinh 5. Dic tinh siy ca phé nguyén qua véi tc dd gio khac nhau
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3.3 Anh huéng ciia mat d§ 16p ca phé dén
diic tinh siy

Dé phan tich anh huéng cua d6 day 16p ca
phé dén dic tinh siy cua qua ca phé, do 4m ban
dau 13 183,3%, nhiét d6 khong khi 1a 85°C, toc
do gi6 1a 2,92 m/s va mat do 16p ca phé la 14
kg/m?, 28 kg/m?, 41 kg/m? va 55 kg/m?, duong
cong md ta qua trinh sdy cua qua ca phé dugc
thé hién trong hinh 6. Két qua cho thiy cung
mot lic, mat d6 16p ca phé cang 16n thi d6 4m

DG dm tuyét doi (%)

10 80 120 160

clia qua ca phé cang 16n va thoi gian két thac
sdy tang khi mat do 16p ca phé tang, anh huong
ctia mat do 16p ca phé dén tdc do sy 1a rd rang,
mat do 16p ca phé cao hon va tdc do sdy nhanh
hon. B&i vi mat do 16p ca phé cang cao, mau
sdy cang c6 nhiéu do am thi cang d& bay hoi va
tbc do sdy cang nhanh. Tuy nhién, do tc d6 di
chuyén d6 am bén trong thap hon tdc do bay hoi
nudc bé mit cia hat ca phé, su di chuyén dd Am
bén trong kho anh huong dén qua trinh siy.

Mat do lop ca phé
——14 ka'm?
o125 kz/'m?

—a— 11 kg/m?

—a— 55 kg/'m?

200 240 280 320 360 100
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Hinh 6. DPic tinh siy ca phé nguyén qua véi mét dd 16p qua ca phé khic nhau

3.4. Anh hwéng cia nhiét do ludng gié siy
dén dic tinh siy

Dé nghién cu anh huéng cua nhiét do
khong khi néng dén dic tinh sdy kho ciia qua

210 4

ca phé, d6 am ban dau 1a 183,3%, mat 4o 16p
ca phé 1a 28kg/m?, toc do gid 1a 2,92m/s va
nhiét 6 khong khi néng 1a 55°C, 65°C, 75°C
va 85°C.
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Hinh 7. Dic tinh siy ca phé nguyén qua véi nhiét do sy khac nhau

Puong cong qua trinh sdy ca phé dugc thé
hién trong hinh 7. Két qua cho thay nhiét do
gi6 cang cao, do 4m qua ca phé cang thip,
nhiét do cang cao, thoi gian két thic sdy cang
ngin. Thoi gian can sy 1a 340 phat khi nhiét
d6 & 85°C va nhiét d6 tdi thiéu 1a 55°C thi thoi
gian sdy can thiét 1a khoang 1160 phut va nhiét
d6 tang chi 1a 30°C nhung thoi gian say da
dugc rat ngan 820 phut.

Piéu nay la do nhiét do cao lam tang hé sb

truyén nhiét khoi va khuéch tan hiéu qua cia
d6 am, do d6 thoi gian sy ngin hon. Tuy
nhién, sau khi nhiét d6 vuot qua nhiét do t6i da
cho phép cua hat ca phé, hat ca phé s& xudng
cap, chit luong va gia ca s& tré nén thip hon
(Lahsasni S et al., 2004). O nhiét d6 85°C, hat
ca phé bit dau phat ra mui va mau sic bat dau
chuyén tir xanh 14 sang mau tim va dan sang
mau den, nghia 1a nhié¢t d¢ 1am nong 85°C bat
dau anh huong dén chit luong cua hat ca phé.
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3.5. Thi nghiém da tham s sdy (phép truc
giao L9 (3%))
Két qua phén tich pham vi sir dung phép thtr

nghiém da tham sd (phép truc giao L9 (3%)
dugc thé hién trong bang 3 va két qua phéan
tich phuong sai duoc thé hién trong bang 4.

Bang 3. Két qua phuong sai phan tich da tham s6 qua trinh siy ca phé

Tham s thi nghiém Két qua thi nghiém
TT A ) B C D Tho'l gian Nz‘mg_’
Nhiét do T Toc d¢ gio V Mait do lop be két thic lwrgng ton
°O) (m/s) ca phé M tréng  qua trinh hao
(kg/m?) say T/min Q/KJ
1 1 1 1 - 920 20522499
2 1 2 2 - 980 21866675
3 1 3 3 - 1020 22788224
4 2 1 2 - 580 12930679
5 2 2 3 - 620 13399886
6 2 3 1 - 580 12967016
7 3 1 3 - 480 10705509
8 3 2 1 - 400 8940753
9 3 3 2 - 440 9844442
ki 973 21725799 660 14719563 633 14143423 -
ky 593 13099194 667 14735771 667 14880599 -
ks 440 9830235 680 15199894 707 15631206 -
R 533 11895565 20 480331 73 1487784 -
Bang 4. Két qua phuong sai phén tich da tham sé qua trinh
Source of variance Squasrg sum fl:eeegdr:lilodff qu:?‘ls Fvalue Significant
Nhiét o T(°C) 452355 2 226177 727 0,001
Téc do gié V(m.s™) 622 2 311 1,0 0,500
Mat do 16p ca phé M (kg.m™) 8088 2 4044 13,0 0,071
Sai $6 622 2 311
Total variation 461688 8

T phan tich ti€u thu nang lugng trong bang
3, cho ta biét ring mirc tiéu thu ning luong cao
nhit & mirc 60°C. Piéu nay 1a do khi nhiét do
thip, d6 4m bén trong qua ca phé khuéch tan ra
bén ngoai tir tir va thoi gian siy kho can thiét
s& dai hon. O 70°C, mirc tiéu thy ning luong
giam dang ké, chi chiém 60% tong muc tiéu
thu nang luong khi nhiét d§ 60°C. Khi nhiét do
sdy thap, mirc tiéu thy niang luong thip hon,
chiém 45,2% tong muc tiéu thy ning luong &
80°C va thoi gian sdy dugc rut ngin 45,2% so
v6i 60°C. Piéu nay 1a do do 4m bén trong cia
qua ca phé ¢ 80°C lan nhanh ra bén ngoai va
thoi gian sdy nhanh hon. vi thoi gian sdy qua

ca phé qua ngin s& anh hudng dén chit lugng
ca phé thanh pham, do d6 nhiét do siy khong
qué cao, chon 80°C 1a phu hop. Khi tdc do gio
1a 1,82 m/s, thoi gian két thiic siy 1a ngén nhat
va muc ti€u thu nang luong 1a it nhét, do do toc
d6 gi6 chon 1a 1,82 m/s. Khi mat do 16p ca phé
1a 14 kg/m?, thoi gian két thic say 1a ngin nhat
va phan tich tiéu thu ning luong cho thiy khi
mat do lop ca phé tang, muc tiéu thu nang
luong tdng, nhung mat d¢ 16p ca phé 1a khoang
41 kg/m? so véi 1a 14 kg/m? 1a ting 110,5% va
thoi gian sdy dai hon 11,8%. Do d6, chon mat
d6 16p ca phé 1a 41 kg/m?® 1a hop ly dé dat
dugc hidu qua siy va hiéu qua sdy tot nhat, va
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murc t6i uu 14 A3B1C3. C6 thé thdy trong Bang
4 rang thir ty anh huong dén thoi gian két thuc
sdy trong cac diéu kién thir nghiém la: nhiét do
khong khi, mét do 16p va tdc do gid. Co thé
thdy trong Bang 4 rang tc do gi6 c6 mot su
khéac biét nho, anh huong cua nhiét do gié va
mat do 16p dén thoi gian két thic siy 1a cuc ky
dang ké so voi toc do gio.

3.6. Phwong trinh twong quan qua trinh sy

Pé xac dinh mo hinh sdy kho cia qua ca
phé, phuong trinh tuong quan quéa trinh siy
duogc str dung phd bién nhit dé say kho cac san
pham néng nghiép nhu trong bang 5 da dugc
su dung.

Hé s6 ¢b dinh (R2) va sai s6 u6c tinh (SSE)
duogc kiém tra. Dir liéu sdy dic trung cia qua
ca phé ¢ nhiét d6 khac nhau, tbc do gié khac
nhau, mat d¢ 16p khac nhau va do 4m ban dau
khac nhau dugc gin voi cac phuong trinh
twrong quan trong trong Bang 5 dé 1dy hé sd xéc
dinh (R2) cta timg phuong trinh va sai s6 wdc
tinh (SSE). Bang 5 cho thdy, c6 thé thiy ring

phuong trinh twong quan s6 7 c¢6 R2 la
0,997241 va SSE 1a 0,010145, cho thay
phuong trinh twong quan s6 7 c6 thé dugc sir
dung dé mé ta quy trinh siy kho qua ca phé.
Hoi quy cua 13 b thi nghiém nhan t6 don va 9
bd dir li€u thir nghiém truc giao dugc thuc hién
bang nhiéu hdi quy tuyén tinh va cac tham sb
mo hinh dugc dua ra nhu sau: a = 0,922553; k
=0,008928; ¢ =0,077605

Do d6, phuong trinh mé hinh siy khong khi
noéng ca phé nguyén qua la:

MR = 0,922553exp(-0.0089287)+ 0,077605 (1)

Pé xac minh mé hinh t6i wu cua viéc sdy
khong khi néng ca phé nguyén qua, nhi¢t do
khong khi néng 1a 80°C, toc do gi6 1,82m/s, do
am ban dau 13 183,3% va mat do 16p l1a 41
kg/m? da duoc thir nghiém. Ham tuyén tinh thu
duoc tu phuong trinh (1): In (MR-¢c) = -k t +
Ina. Hinh 8 cho thdy mdi quan hé giira In (MR-
¢) va thoi gian (t). Co thé thiy rang: chung ta
c6 mot mdi quan hé tuyén tinh tét.

Biéu 5. Mot s6 mé hinh toan siy khé thwong ding

Decisive factor Estimation error

Thir tw  Phwong trinh toan hoc Model name (RD) (SSE)
1 MR = at*+bt+1 Wang and Singh Model 0,971023 0,097441
2 MR = exp(-kt") Page Model 0,972559 2,016755
3 MR = exp[-(kt)"] Modified page Model 0,972559 2,016755
4 MR = a exp(kf")+b t Midilli-Kucuk Model 0,930027 0,195118
5 MR =exp(-k t) Newton Model 0,985418 0,059177
6 MR = a exp(-k t) Henderson-Pabis Model 0,988186 0,044723
7 MR = a exp(-k f)+c Logarithmic Model 0,997241 0,010145

Thoi gian sy (min)

.0
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R*=0,9991

-3.57 Quan h¢ giir In(MR-c) va thoi gian
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Hinh 8. Quan h¢ giita Ln(MR-c) va thoi gian siy
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¢ Gia tri thi nghiém
— Gié tri ly thuyét

50 100 150

200 250 300 350 400

Thoi gian siy (min)

Hinh 9. So sanh ty 1¢ d9 Am giira gi4 tri thi nghi¢ém MR va gia tri ly thuyét MR

Hinh 9 1a mot biéu dd xu hudng cia cac gia
tri dwoc do va mé phong 1y thuyét. Co thé thay
rang cac gia tri do phu hop tot véi cac gia tri
mo phong 1y thuyét cia phuong trinh twong
quan Logarit MR = aapi(-kt) + ¢, chi ra rang
phuong trinh tuong quan logarit MR = exp(-kt)
+ ¢ ¢6 thé mo ta tét hon cac dic tinh sdy kho
cua qua ca phé.

4. KET LUAN

- Sdy kho qua ca phé khong c6 giai doan sdy
ddng déu. Toc do sy thay doi theo ham luong
nude dudi 36 4m ban dau khac nhau. Han ché
ctia sdy ca phé nguyén qua la su di chuyén cia
d6 4m bén trong qua ca phé.

- Khi d6 4m cia qua ca phé nhé hon 60%,
tbc do gi6 it anh huong dén téc do siy, khi
ham lugng nudc cao hon 60%, tdc do séy cua
qué ca phé tang cham khi toc do gio tang. Toc
d6 gio qua muc it lam ting toc do sdy, nhung
no6 lam tdng muc ti€u thu nang lugng.

- Theo thi nghiém tryc giao, quy trinh ti uu
dé sdy khong khi nong cua hat ca phé 1a: nhiét
d6 80°C, toc do gid 1,82m/s, mat do 16p 41
kg/m?. Trong pham vi diéu kién thir nghiém,
th tu anh huong dén thoi gian két thac siy
ctia timg yéu t6 thir nghiém 1a: nhiét do gio,
mat do 16p ca phé, do 4m ban dau va sau cung
1a téc do gid.

- Phuong trinh tuong quan MR = a exp (-kt) +
¢ md ta dudng cong sdy ciia qua ca phé; va cac
hé s a = 0922553, k = 0,008928 va ¢ =
0,077605 1a cac gia tri tuong ting cua tuong quan
du doan viéc say qua ca phé Robusta Viét Nam.
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HOT-AIR DRYING CHARACTERISTICS OF VIETNAM ROSBUTA COFFEE

Tran Van Cuong!, Le Thu Hien!, Nguyen Thi Thuy', Do Ngoc Kien', Nguyen Thi Minh Nguyet?
"Vietnam Russia Vocation College N°1
’Ha Noi Univesity of Industry

SUMMARY

In order to study the drying characteristic of the coffee berries, we chose Vietnamese Robusta coffee berries as
analysis objects, did single factor test and orthogonal test in the digital trunk drying experiment device,
researched influence of hot-air temperature, wind speed, initial moisture content of the coffee beans and
pavement quality on the drying rate; Experiment results show that air temperature has the most effect on the
dry end time, followed with pavement quality and wind speed; and hen drying temperature is 80 degrees, wind
speed is 1.82 m/s and the pavement quality is 41 kg/m?, Vietnam Rosbuta coffee beans in hot air drying have
the optimal efficiency and quality; we utilized MATLAB software to analyze the test results in the multivariate
linear regression analysis way, got the coffee beans hot air drying correlation equation, got the Logarithmic
Model MR = aexp (kt) + ¢ can describe the coffee berries drying curve, is obtained by regression: a = 0.922553,
k = 0.008928 and ¢ = 0.077605. This study provides a theoretical basis for the design of coffee berries drying
technology and equipment in dry method drying.

Keywords: Coffee berries, drying model, hot air drying, logarithmic model, the drying rate.
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