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Modeling of the process of drying coffee beans
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SUMMARY
A model was developed to describe the process of drying different sorts of coffee beans
which were produced in Vietnam. The method of single particle admixture was used for modeling
taking into consideration the fact that moving air media with a temperature equal to the drying
temperature for given materials. Eerical results are given in the current work
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1. DAT VAN BE

Viét Nam 1a mot trong nhitng nuéc san xuat va xuét khau ca phé 16n trén thé gii. Theo s6
lieu ctia Bo Thuong mai, san luong ca phé xuat khiu ctia Viét Nam nién vu 2004-2005 1a 900.000
tdn, song gid xudt chi dat 380 USD/tdn. Véan dé nghién ctu qui trinh cong nghé sdy, ché bién ca phé
nhdm nang cao chat lugng, giam thi€u chi phi nang lugng va ha gid thanh san phdm 12 hét siic can
thiét.

Bang phuong phdp tinh todn s6 st dung phuong phap hén hgp tap chit don nham xay dung
mo hinh tinh todn 1y thuyét qua trinh say ca phé c6 thé cho két qua du bdo vé céc thong s siy co
ban theo thoi gian dé€ t6i wu hod va nang cao hiéu qua clia qua trinh sdy ca phé ciing nhu mot s san
phdm nong nghiép twong tu khic.

2. PHUONG PHAP NGHIEN CUU

Quaé trinh sdy céc vat liéu hitu co cling nhu trong trudng hop cu thé vé viéc sdy mot s céc
san phdm nong nghiép (ca phé, ca cao, lda, dau ...) c¢6 thé duoc mo hinh hoa bdi phuong phép hat
tap chit don. Nhu da biét, n6 dugc xay dung trén co s& phuong phap Lagranger.

Phuong phép Lagranger thudng dugc sit dung dé nghién cttu dong chdy 2 pha thong qua
phuong phép hat tap chat don, nghia 1a cho phép ting dung trong diéu kién néng do thé tich hay
khai luong rat nho, do d6 su ton tai cdc phan tir khong dua vao céc thong s6 clia moi trudong kéo
theo (pha gas). Pay Ia diéu kién ban ddu cén thiét dé mo phong mot cach gan dung chuyén dong
truc ti€p cta céc hat tap chat. Khi giai bai toan theo mo hinh trén dugc tién hanh theo céc budc sau:
Trudc hét dugc tinh todn v6i dong khi sach dé x4c dinh cdc thong s clia né. Sau d6 xéac dinh cdc
thong s6 cdc phan tir kéo theo: van téc va qui dao cta cac hat tap chat.

Dé thiét 1ap mo hinh toén dugc xay dung trén co s& phuong trinh Lagranger:
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& day: m, - khoi lugng hat tap chat;

Cy - Hé s6 can khi dong hoc;

s - Tiét dién trung binh cta hat;
U, =u,—U;, v, =v,—v,- Van toc tuong doi theo truc X var;
Chi s6“g” — pha khi, “p” — pha tap chat.
Hé s6 can khi dong hoc C, dugc xéac dinh theo [1]:
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¢ day: Re, = ; D, - Duong kinh tuong duong clia hat tap chat;
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7, - Hé s6 nhét dong cua pha khi.
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V, - Van toc tuong doi;

Bai toan dugc giai v6i diéu kién ban diu nhu sau:

1) Van t6c cha pha khi 1a khong déi;

2) Nhiét do pha khi 12 bing nhau trong qud trinh sdy. N6 xdc dinh kh6i lugng riéng khong doi
clia pha khi.

Trong pham vi nghién cttu & day xét qua trinh sdy hat phé Robusta clia Viét nam [2]. Kich
thudc clia hat phé thay ddi tir 3 + 9 mm; do 4m ban dau: 50, 28, 20 %. Khéi lugng riéng clia ca phé
trong truong hop cao nhat 1a r = 800kg/nr’.

Su bién ddi do 4m trong qu4 trinh say [3] dugc xac dinh theo biéu thiic:
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o day: l‘cp - nhiét do trung binh trong qua trinh sdy vat liéu.

Theo [4], d0 4m giGi han cia ca phé 1a 12 % , nhung su thay d6i khoi lugng riéng cua hat
dugc x4c dinh theo phuong trinh:
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Tuong tu khéi lugng clia hat ca phé dugc xac dinh:
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3. KET QUA THUC NGHIEM TINH TOAN SO

Trén co s mo hinh tinh todn dugc mo ta & trén doi v6i qua trinh say ca phé, da tién hanh
tinh todn so6 d6i loai ca phé theo [2], v6i s6 liéu ctia Viét Nam, do 4m ban diu ctia ca phé 12 28%.

Trén hinh 1 thé hién su bién d6i do 4m cia ca phé [2] 1a ham s6 cua thoi gian sdy. Do 4m
ban diu 13 50%; 30% va 20%. Khéi luong riéng cta pha khi r = 0,703 kg/m’ & nhiét do sdy
t=220°C. Khéi luong riéng thay déi tuong Gng v6i do &m giam di (hinh 2). Su thay ddi ctia khéi



lugng ca phé la két qué cla su bién déi khoi luong riéng clia né. Su gidm khoi luong ca phé trong
qué trinh say duoc thé hién trén hinh 3,4 doi vé6i 3 trudong hop dudng kinh hat ca phé khéc nhau.
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Su ti€p tuc qud trinh sy dén do 4m can béng (1, =12%) 1a van dé quan tam clia cong nghé.
Su tiép tuc chia qud trinh nay ting v6i 3 do 4m ban dau khdc nhau duoc chi ra trén hinh 5.

Viéc so sanh véi s6 liéu thuc nghiém clia qud trinh sdy ca phé khong thuc hién duoc & trong
bai viét nay boi khong c6 nhitng s6 liéu trong nhiing diéu kién tuong tu.
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Trén hinh 6,7 va 8 da chi ra két qua tinh todn ly thuyét clia qua trinh sdy ca phé véi cac so
liéu dua ra clia nhém tac gid Viét Nam. Theo cdc s6 liéu tinh todn nay thi do 4m ban diu 1a u, =
28%. Con su thay déi do 4m hat ca phé trong 3 trudng hop nhiét do say khac nhau theo thoi gian
(t,5) ciing da duoc mo ta. Van toc clia pha khi 1a ug = 10 m/s.

Qud trinh sdy & do 4m ban ddu thap dugc tié€p tuc dién ra trong thoi gian ngan.

Trén hinh 9 mo ta su bién déi khoi lugng hat ca phé theo thi gian trong 3 trudng hop kich
thudc hat ca phé khac nhau:D, = 0,003, 0,007 va 0,009 m.
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4. KET LUAN

Tir két qua tinh todn s6 trén dan dén két luan 1a véi phuong phdp tinh todn s6 str dung phuong
phép hén hop tap chat don da nhan dugc s6 liéu tinh todn 1y thuyét dang tin cay do6i véi mot qua
trinh sdy ca phé. tng dung mo6 hinh tinh todn trén 1a co s& 1y thuyét can thiét trong nhiing trudng
hop twong tu c6 thé 4p dung dé phan tich, nghién citu qué trinh sdy cdc san phdm nong nghiép
tuong tu khdc, gép phan nhim nang cao chat lugng, gidm thiéu chi phi nang luong cho san phim
sdy.
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