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KHOA HQC - CONG NGHE

NGHIEN CUU CONG NGHE SAY HAI GIAI POAN
KET HQP SAY TANG SOI VA SAY THAP PE SAY CA PHE NHAN

ThS. Trdn V&n Tudn ™, ThS. Lé Quang Vinh @, PGS.TS. Lé Anh DI/~

TOM TAT A
%
Muc d;ch nghién cu‘u nham danh gia hiéu qua sdy ca phé nhdn bang ky thudt sdy hai g_at doun ) e
giira sdy tang 56i va sdy thdp. Nghxen ctu d& tinh todn, thiét ké va ché tao mot moé hmh lzé’ thong say hai gis
doan cho sdy ca phé nhdn, gom mgt may say tang s6i 70 kg/h ket hop véi mdy sdy thap 70 kg»;ne Két gud
thzrc nght;m da xde dinh dwoe cdc lhang 50 chmh cua ché do say thich hop, hi¢u qua, cu ‘thé nhir sau: Vi
téc gio bé mat va nhiét do tdc nhan sdy & mdy sdy Iang soi lan lupt la 3,2 m/s (’a 1 00"6‘ pr(mg khi do, nina
do lac nhdn sdy thich hop khi say ca phé nhdn ¢ mdy sdy thdp la 45°C. Tong’ ihoi gran ﬂmr: 1é dé hoan thiamk
mé sdy 70 kg la 27,3 gio. Cdc két qua phdn tich chi phi ndng lhegng riéng o hé thyng sdy 2 giai doan damg
nglnen cuu la 2,53 kWh'kg ca phé nhéin khé, so véi ¢ may sdy tmh SRA la 2, 24 kWhikg va ¢ hé théng ses

tinh két hop trong quay la 2,37 kWh/kg. P it /, b

Tir khéa: mdy sdy ca phé nhan, mdy sdy tdng soi, may scfy {hdp, vn 106 gid bé mdt, nhiét di tdc nhan séy

THE STUDY OF TWO-STAGE DRYING TECHNOLOG’Y }JS/IN G FLUIDIZED-BED DRYER
COMBINED WITH RECIRCULATING /C’OLUM'NAﬁ DRYER FOR COFFEE BEAN

/ SUMMAR’Y

The aim of study is to evaluate lh/&eﬂ' ciency of dtymg coffee bean by the two-stage drying technigue
using a fluidized-bed dryer combined a recirculating columnar dryer. The study was calculated, designed.
and fabricated sucessfully a model- af fwo-stgge drying system including of a 70-kg/h fluidized-bed dryer and
70-kg/batch recirculating cqu/mar diryer. The experiment results determined the main parameters of the
appropriate-efficient drymg?'egune, ne}mely the drying temperature of 100°C and the superficial air velocity
of 3.2 m/s were appl:ed" 'a{f the fluidized-bed dryer, while the drying air temperature of 45°C at the
recirculating column/"?z;zer to l}e ‘suitable for drying coffee bean. The total drying time required to finalize
one 70-kg batch was' '27.3 hours. The analytic resulls for the parameter of specific energy consumption al the
two-stage dryi Ving }Wlem ctrried out under this study is 2.33 kWh/kg of dried product, comparing to that of
2.24 kWh and 237 kWh per 1 kg of dried product at the reversible flatbed dryer and the existing two-stage
drying S}mems respecnvely

Kengrd.;\. offee been dryer, fluidized-bed dryer, recirculating column dryer, superficial air velocity,
feMperatur@ of drying air.
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1. D AT VAN BE té, ca phé nhén xuét khdu cta Viét Nam chi yéu
14 dang nhén x6, c6 chit luong thip nén gia tri

Vnct Nam 1a nuée thir hai trén thé gidi vé san kim ngach xuét khiu mang lai chua twong ximg.
Xuat va xudt khiu ca phé sau Brazil. Trén thuc

Y Trucng Dai hpe Nong Lam TP. Ho Chi Minh,
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KHOA HQC - CONG NGHE

Trong vai nim gan ddy, dé ting gid tri va
chét lugng ca phé, nhidu ndng hd va cac don vij
thu mua da chuyén nhiéu hon sang phuong phap
ché bién ca phé u6t, ding may sdy dé 1am kho
ca phé nhan thay thé cho bién phap phoi néng
thi céng truyén théng. C6 nhiéu phuong phap
sdy ca phé nhén nhu sdy trong nha kinh, siy
tinh, siy tréng quay, siy thap (Ghosh va
Venkatachalapathy, 2014). Phd bién 1a str dung
nhitng may sy tinh vi ngang loai cé dao g.,lo va
khong ddo gié, hodc dp dung may siy tréng
quay, dugc ché tao bai cic co s& co khi dia
phuong hodc & cac tinh ldn cén. R3 rang, giai
phap sdy bing may dé lam kho ca phé nhéan cho
phép chu dong duge san xuit, giam thét thoat,
khiic phuc duoc nhitg han ché & phuong phap
phoi néing thii cong phy thude vao thdi tiét. Tuy
nhién, nhitng cong nghé séy nay ton tai nhuoc
diém 16n 1a thoi gian sdy rit dai, trén 50 gio sdy
khi sdy ca phé nhan. Thoi gian sdy kéo dai lam
tang chi phi sdy, lam giam lgi nhuan khi san
xut ca phé nhan.

Vi viy, viéc nghién cuu say ca phé nhan hal

thu hoach La gao ADB- IRRI RETA N°.6489,
2010), dé 4p dung trong nghién ctru nay.

Xdc dinh cac théng sé yéu ciu thiét ké ban
dau, phén tich lya chon md hinh va nguyén 1y
may séy phu hop. Str dung Iy thuyét tinh toan
mdy sy (Tran Vin Pha, 2008) tinh toédn choﬂ
lua vén tde tou han trong may sdy ting soi ,:111|¢t
dd tac nhén say e

Dé dam bao ning suét ca phé nh'm sau, 'khl
qua sdy thap khoang 43 - 45 k e (tu[cmg ung
cho mot bao ca phe) nén chon ning/suat cua
may sdy ddu vao & tﬁng s6i 70 kg]glb va & sdy

thap la 70 kg/mé.

Tur céc két qua tith todn )za thibt ké, tién hanh
ché tao hé tho% may say/ca phé theo timg cum,
va ché ta}ydua' t}feo tlg/u ‘chuin Viét Nam.

S
2.2. P,h‘u'ong tlgn thi nghi¢m va dung cy do
,He lhﬁ}@ /may siy ci phe nhédn 2 giai doan
(/0'1 quy }10 chi dung trong diéu kién thi nghié¢m.

= IIe thfmg gdém cac cum thiét bi nhu sau:

pe

, Cum may sdy ting sdi 70 kg/gio va cum may

giai doan két hqp gitra sdy tang sOi v& say thap— de thap 70 kg/mé.

la can thiét, nhdm giai quyét cho kgau say cd
phé nhan tuoi, sao cho co thé rat ngén duoothm
gian sdy, giam ap luc thoi v, nh:mg van dam
bao céc chi tiéu chét luongﬂ/*nal ca phc tir do sé
giam dugc chi phi & kpan fam khd, va mang lai
loi nhudn nhiéu hon r9:1:10 nguqr dhu tu.

2. PHUONG Prm NGHIEN clvu
S e

2.1. Pthgphép/thxet ké va ché tao

Say ca phc 6 nguyén 1y sdy khéc nhau nhu‘
saf tinh, sdy thiing quay,... nhung thoi gian sdy
fhudmg kéo dai 1am ting chi phi sdy v chiu ap
lue 166 do yéu té thoi vu. Vi vy, chon may sdy
ting s6i va may sdy thap theo nguyén ly sdy hai
giai doan dung cho siy ca phé nhéin twong tu
nhu siy hai giai doan cho sdy lua (Dy an Sau

Cac dung cu do ding trong thyc nghiém bao
gom:

Can dién tir Sartorius do Nhit san xuét, cin
t6i da 310 g, d6 chinh xéc 0,01g

Can ban hiéu Nhon Hoa 30 kg do Viét Nam
san xuét, do chinh xdc 0,1 kg.

May do am do Kett MP 600 do Nhit san
xuét, d6 chinh xdc 0,3% dudi 20% dd im

Ta sy miu hiéu Binder do Pire san xuét,
khoéng nhiét d§ + 10°C - 300°C.

Ap ké dién tir ma hiéu DP-Cale-8702-M-GB
do Nhat san xuit, ¢ thang do trong khoang -
245 - 3735 Pa, sai s6 0,1 Pa

TAP CHI CONG NGHIEP NONG THON @ S0 29-2018 =t 81
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KHOA HQC - CONG NGHE

My do cong suat dién 3 pha Hioky do Nhat
san xuat, thang do 16n nhat 1000 Arms AC va
600 Vrms AC, d6 chinh xéc 0,1 kW

Nhiét ké ludng kim Testo 925 do Pirc san
xudt, thang do -50 - 1000°C, dé chinh xéc 0,1°C
dbi véi thang do nhiét dd nho 200°C va 1°C déi
v&i thang do nhiét do 16n hon 200°C.

Nhiét ké tia laser Raytek cAm tay do Nhit san
xuit, thang do tir -18 - 400°C, d¢ chinh
xac 0,1°C.

Dung cu do gié Orifice nhu Hinh 1.

2.3. Phuong phap do dac

C6 hai loai sb liéu gdm: do truc tiép, va xdc
dinh gian tiép. Cac sb liéu do dac tryc tiép gdm
c6: nhiét @3, thoi gian, khoi lugng, 4m do hat, ap
sudt, sb vc‘)ng quay cua quat, céng suiit dién tiéu
thu,... T4t ca duoc xéc dinh bang cdc dung cu do
nhu néu ¢ trén. Pdi voi céac sb licu ky thuat’nhu
dm d0, chi phi ning luong riéng, nang sudt, hidu
suat,... dugc xdc dinh thong qua céc yifh loém va

ndi suy tir cac so liéu do dac true ucp %'.-'

a. Do Leu luong gio bang, phu'argg phép do
dp sudt dia 16 Orifice (Wessel 20Jl o

Hinh 1. 50{76 bé tri dia 16 (Orifice) va dung cu do gié
/---_l'l..". / ;

/

Céng thirc tinh luu luqngfxiﬁif say:

Q=o.*A2* 2‘PkkL 21 P/)
(1 m)

Trong 46, =

Q: Lyg liiir}ig,kg/s
/oe lrié SO dbﬁg chay;

: 2
A1 .9,<;n thh dia 15, m

pu - khdi lugng riéng ciia khong khi, kg/m’
/t : nhiét @6 trung binh cua khéng khi, °C
AP = P; - P: chénh l&ch dp sudt trude va
sau dia 13, Pa

82 o

m= A,/ Ay: la ty sb gitta dién tich dia 18
véi dién tich dng do (Ower va ctv, 1977).

b. Phwong phdp xdc dinh giam dm dé cta
hat ca phé trong qud trinh sdy

Céc miu ca phé nhén cé dd 4m ban dau cao
khoang > 60%, nén khong thé dung may do truc
tiép dé xdc dinh gid tri &m d9 ma sé ding
phuong phéap tu sy, tic 1a s& cin khéi luong
ban diu cua mau, sau dé cho vao tu séy mau,
sdy voi nhiét d§ 103°C thoi gian 72 gid (ASAE,
1995) dé tach hét nude trong hat, sau d6 cén
khéi lugng con lai sau sdy s& xac dinh dugc 4m
do hat tai céc thoi diém ldy mau trong qua trinh

+ TAP CHI CONG NGHIEP NONG THON # 56 29-2018



siy. Am do cua ca phé duge tinh trén co s& uét:
MC = (Gipo / Gy) ¥*100

Trong dé:

MC: am d¢, %

Gio: khéi lugng nude trong tong khoi
lugng ca phé, g

G, : tdng khdi lugng mAu ca phé ban dau, g

Cac miu ca phé c6 dd dm thap hon 30% sé
dung may do dm d% theo phuong phip do true
tiép dé xdc dinh két qua.

3. KET QUA VA THAO LUAN

3.1. Két qua tinh toian thiét ké va ché tao

So d6 nguyén ly hé théng may sdy ca phé
nhan hai giai doan dugc trinh bay trén hinh 2
v6i clu tao cdc bd phan va thong sé ky thuat
nhu sau:

KHOA HQC - CONG NGHE

My sy ting soi ning sudt 70 kg/gic

May gém cédc bd phan chinh nhu: quat ly
tdm (1) ¢6 cong sudt 1,5 HP, cum dién tré cip
nhiét (2) c6 cong suat 22 kW, budng siy (5)
¢é dién tich san 0.075 m?, truc vit cép liéu )
¢6 duong kinh 90 mm. Thio lidu bing tim gat
can bang. &

My sdy thdp nang sudt 70 kg/me '-;h

Méy gdm cac bo phan chink Tihr: _qust l)
tdm (9) c6 coéng sudt 1,5 P, cdxm dxeﬂ tro cip
nhiét (8) c¢é cong sudt 3 kW, buorrg say theo
kleu vi dimg (7) co tha tich ving say 1a 0,041
m®, cap liéu bing ;au tai (6) «ong suit 1/4 HP.
Cum théo liéu ba.ng truc wén dat & day cua thap
chira hat (7) > /

Cic b;ﬁ phén plm khdc gom: cic vi tri lay
mau, ',bo ph,,t_n do gi6 kiéu Orifice,...

:

\

2 4 Hinh 2. Sa dé hé théng mdy sdy hai giai doan (tdng s6i + thdp) ding sdy ca phé nhén

(1) Quat sy ly tam (MSTS) (6) Budng sdy (MSTS) (11) Quat say ly tam (MST)
(2) Bra 18 (orifice) do gid (MSTS) (7) Gau tai cap ligu (MST) (A) Vi tri do nhiét 4 (MSTS)
(3) Bién tr& cép nhiét (MSTS) (8) Thung séy (MST) (B) Vj tri do nhigt d§ (MST)
(4) Hop diéu khién (MSTS) (9) Dién tré cép nhiét (MST)
(5) Thung chtra ligu (MSTS) (10) Dia I8 (orifice) do gio (MST)

TAP CHI CONG NGHIEP NONG THON & 56 29-2018 + + 83



Hinh 3. Hé théng mdy sdy duoc ldp dat dé khao nghiém tai

KHOA HOC - CONG NGHE

Co s ché bién ca phé tai tinh Lam Ddng

3.2. Két qua khio nghiém may siy ting sdi
sdy ca phé nhin

a. Két qua khao nghiém mdy sdy tdng séi say

ca phé nhdn phu thudc vao vdn toc gio bé mdit

Ca phé nhan sau khi béc vo, ngdm va rira

nghiém. Trén co s& tham khao nhitu tai liéu
(Phan Hiéu Hién va ctv, 2000) va theo céc thi
nghiém tham do néu vén toc gio bé mit thép
hon 2,4 m/s thi hat chua c6 hién tuong séi va
néu vén téc gié bé mat 16n hon 3.2 m/s thi lghc‘)i
hat bat dau bj thdi bay ra cira thodt. Vivay,
chon khoang vén téc gi6é bé mit dp dung khi sév,
tdng sOi latr24 -32 m/s va nhu;;dg) tic nhzm
sdy 12 90 - 110°C, dé khi say nhu;l do hgx; khong
qud 65°C, hat ca phé duge say Tat nhanky ’khoéng
4 5 phuat va dugce lam nguox bang cong doan

sdy giai doan 2 nen nhlet dd tée fhén say cao.
Vi vay, khao sat yen td vin 1bc gio bé m{u va

nhlet do tac nhan say anl) huorng dén két qua‘l
sdy, va ¢b dinh cac yeu t6 khac. Tong hop két
quéa cdc Ia)}/ khéo nghxcm dugc trinh bay trong
Béing 1. U\ 7

sach dé rio dwoc dwa vao hé théng siy thi

JL

.J‘AI 4

Bing 1. Két qui khio nghiém may sqy tang soi sdy ca phé nhin
khi thay d3| viin tocT)e miit

= hcet
Am dd : Van/ toc i Dién nang tiéu | Pign nidng tiéu
STT | trwoc sAa': : g D@ég’;‘:am /910[ bé d:'ohtaz:'c thu/kg ca phé | thu/kg nwéc | Cam quan
sdy y v mat - 4 sau sdy béc hoi mau sac ca
s say phé
% % %Y | s % KWikg KW/kg H;0
1 59,2 61,04 ""8;16'_;; 2,4 100 0,39 1,95
2 | 02 [.61 13 807 | 24 100 0,39 1,97 Mau xanh
Vi ',‘f!"'/ ngoc t
3 502 | { 5163 7,57 2,4 100 0,39 2,10 nhién
TB | 592l 563 | 79 | 24 | 100 0,39 2,01
a | 592 ))4728 | 1192 | 28 | 100 0,42 1,43
5 | /B2 | ar41 | 1179 | 28 100 0,42 1,45 Mau xanh
7 R ngoc ty
/g 59,2 47,81 | 11,39 2,8 100 0,42 1,51 nhién
TB | 59,2 47,5 11,70 2,8 100 0,42 1,46
A 59,2 4513 14,07 3,2 100 0,44 1,28
8 59,2 4528 | 13,92 3.2 100 0,44 1,29 Mau xanh
ngoc ty
9 59,2 4544 | 13,76 3.2 100 0,44 1,30 nhién
TB | 59,2 45,3 13,92 3,2 100 0,44 1,29
84 o + TAP CHI CONG NGHIEP NONG THON # 56 29-2018
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o
o
(=]

CHl phi dién nifng kWikg H20

2.8
Vin tbe gio bé mit, m/s

32
®D§ gidgm dm TB, % ®Nigl o hat. 0C  ® Diga nang tiéu thu, kWikg H20

Hinh 4. Biéu d6 dién bién cdc chi tiéu
phu thudc vdn téc gié bé mat

13,7%/mot luot sdy & MSTS, nhiét do hat sau
sy trung binh khoang 60,3°C. Theo dénh gia
cam quan, mau sic cia ca phé sau sdy c6 mau ty
nhién.

cho mdt kg Am bde hoi (hinh 4) sau khi qua may

sy tang s01 (tmh ca chi plu dign néng S duna...

quat sdy, ghu tai, truc cubn va d;en tré &:ap
nhiét) gam déin (mg véi van toc:1 g6 bé mat 2,4
m/s, 2.8 m/s, va 3,2 m/s tuong g 1a 2,01
kW/kg H,0, 1,46 kW/_lgg Hza,, _y,é 1,29 kW/kg

PT HBi quy d gidm Zm, % H,0. Vén tdc gio bémét caq,,-nhét chi phi di¢n

16 o e ning cho kg 4m bbc hoi 1a thdp nhat 1,29
T e KWikgH0. /. ./

§ T Cég, khoéﬁg vﬁn toc glé bé mat thap cho

; 8 két quﬁ qué trinh glam dm thip va chi phi

: ............................................................................ ning hgqn)g el g hituibh i cds Khoang,

Y ity 25 3 3s | /van tog gié 3,2 m/s cho d) giam im cao

VR S5C RS S e A 13,7% cling gln sét véi diéu kign thyc te

Hinh 5. D6 thj biéu dién qud trinh gidm dm- | ﬂhz’io sat va c6 chi phi nang luong thdp nhét

phuthugcvéntécgié —1a 1,29 kW/kg H,0. Do viy, nghién ciru chon

7

Nhiét o tac nhan séy 100°C duge cb dinh &
cac thi nghiém. Nang suft méy & cFic lan thi
nghiém trung binh 64,5 /73,9 kg/g{b vén toc
gi6 bé mit thip s& lamr nang Suét sdy thip va

ngugc lai. ' i _I

Hinh 4 cho thay vgn tbe gid bé mat anh
hudng den/(f)c d@ ‘gidm Am cua ca phé trong qua
trinh say Vi‘m toc gié cao thi téc do giam 4m
cao, va n;,u'gc lal Hinh 5 la phuong trinh hoi

/qny tuycn/tmh tim duge, thé hién quan h¢ gitra
van wc gi6 bé mat va do giam dm, cac thi
nghlc;m & mitc van tdc gié bé mat cao nhét 1a

32 m/s s& cho do giam dm cao nhit la

e N g e g L e i T v T i < S b e o e

mirc véin téc gié bé mit 3,2 m/s dé khao sit
céc yéu t khac anh huong dén chat lugng hat
ca phé.

b. Két qua khao nghi¢gm mdy sdy tang séi
sdy ca phé nhdn phu thugc vao nhi¢t dj ldc
nhdn sdy

Sau khi chon duge vén tde gié bé mat hop
ly 12 3,2 m/s lam yéu t6 c6 dinh, tién hanh
didu khién cac khoang nhiét dd téc nhan siy
khac nhau dé khao nghiém may. Tong hop két
qua céc lan khao nghiém dugc trinh bay trong
bang 2.

(<3 -4

./"

Két qua so sanh chi phi ning luong riéng

\\.
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Bing 2. Két qui khio nghiém mady siy ting sbi sdy ca phé nhin
khi nhiét d9 tic nhén sy thay doi

90

100

B DG i fm TH, % & Nhigt 4 hat,

no -,
meaucnu-;{yo(.
'-D-ennmgjla:mkwmgnm i

Hinh 6. Bléu d& d:ént'li}ycdc chi tiéu

phu thﬂdc nhuﬁt dé tdc nhan sdy

—
-

V/

/

oogﬁm im

RI

y=0.3117x- 17.424
09795

110

Nhiét d§ tic nhan sdy, %

120

Hinh 7. B4 thi biéu dién qud trinh giam dm

Am do .| vantée | NM€ | pien ning tigu | Bign ning tiéu
STT | trwée sﬁ': R |Pogam| gisbs | 92%C | thyikg ca phe | thulkg &m béc | Cam quan
sdy y mat & sau sy hoi mau sac ca
say phé
% % % m/s 5] kW/kg KWi/kg H,0
59,2 48,8 10,4 3,2 90 0,40 1,57 A
59,2 48,0 11,2 32 90 0,40 1,47 Mau_xanh
ngoc tv.
59,2 48,9 10.3 32 90 0,40 1,59 nhlén /)
B | 59,2 486 | 106 3.2 90 0,40 T N
4 59,2 4575 | 1345 3,2 100 0,44 B
59,2 4527 | 13,93 3.2 100 0,44 A.29 ()| Mauxanh
.| ngoctw
59,2 45,40 13,8 3,2 100 0,44 e 128 nhién
TB | 592 | 455 | 137 3,2 100 044 - 1,30
| 59,2 427 16,5 3,2 110 049 (I =f >71,21
: (D)
59,2 426 16,6 3,2 110 /;“;_0,4.9 - / 1,20 Coé mau
59,2 417 17,5 3,2 110 (049 1,14 nau nhe
TB | 59,2 42,3 16,9 3,2 11047 < 0,49 1,19
— = N;n’g sudt may trung binh & céc ldn thi
2 | 1e8 Q I‘ . nghlém la 72 2- 73,4 kg/gno trong khoz’mg phu
g /‘Y;fbf 2 _hop véi yéu cdu thiét ké. Van tée gi6 be mat ¢b
g ¥ &7 % 1/ dinh & céac thi ngl}lc;m !a 3,2 m/s (mdt yeu t6 dé
f:g‘-; £/ | dam bado d) soi tot nhat cua vat liéu trong may
EL £ | shy tAng s6i).

Hinh 6 cho thdy nhiét dd tic nhan sdy anh
hudng dén tée d6 giam 4m cua ca phé trong qué
trinh sdy. Nhiét d6 tdc nhan siy cao thi téc dd
giam am cao, va ngugc lai. Phuong trinh hoi
quy tuyén tinh giira nhiét do tac nhin sdy va do
giam 4m dugc xac dinh (hinh 7), céc thi nghiém
& mirc nhiét dé cao nhét 1a 110°C cho két qua do
giam 4m cao nhit 12 16,9%/luot sdy, nhiét do
hat sau sfiy cao, trung binh 65,3°C, hat ¢c6 mau
hoi ndu va khoéng xanh ngoc dep bang hai mirc
nhiét do 90°C va 100°C.

Chi phi ning lugng riéng cho mdt kg 4m bic
hoi sau khi qua mdy sdy ting soi (tinh ca chi phi
dién ning sir dung quat sdy, giu tai, truc cudn va

+ TAP CHI CONG NGHIEP NONG THON # S0 29-2018
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dién tror cip nhiét) giam dan, tmg véi nhiét do tac
nhin sdy 90°C, 100°C va 110°C lan luot 1a 1,54
kW/kg H,0, 1,30kW/kg H,O, va 1,19 kW/kg H-
»O. Nhiét do cao cho ty 1§ bbc 4m cao nén chi phi
niing luong cho mét kg dm béc hoi thép.

3.3. Két qua thi nghlq:m say hai giai doan két
hop giira may siy thng sbi véi may sdy thap

Sau khl xéc dinh chinh xac céc thdng sb cua
may say ting sdi & trén va chon 3 mitc nhiét do tac
nhén siy 90°C, 100°C 110°C 1am co s&r dé sdy cho
phuong phéap say lién tuc hai giai doan, c4c thong
s0 khac dugc ¢o dinh tai cdc mire di khao sat.

O may say thap, c6 dinh nhiét d6 tac nhan say
& mt mic 45°C de khao nghiém nhu bang 3.
Nhiét do tac nhan say thap & day chon bﬁng nhiét
d6 ctia may sdy tinh va nhiét 49 ciia méy sy tréng
quay hién c6 trén thuc té vi ca phe nhan say nhiét
dd cao hon 45°C c6 nguy co bién mau ca phé (¢c6
mau am vang do nhiét).

Khi sdy lién tuc qua may sdy tang sOi giai dogn
1 khoang 4 - 5 phat khéi hat dat am dd nhu da

khao sat phan trén (v6i cling cac ché do, say van 7 g

tde gio bc mit) va cho lién tuc véo lhép séiy gim '
doan 2 siy cho dén 4m do dat yéu c;axr Z/

\
I |
b

Biing 3. Tém tit két qua mdy sdy hai giai doan sy ting sbi va sdy thap- -t

| ‘/.

Théng sé /

TN 1 N2 TN3
May siy ting séi (TS) giai doan 1 ¢ >
- Lwgng ca phé vao sy TS , kg 90.9 g 340/ 101
- Lwgng ca phé ra TS, kg 71 4 : 69,7 71,5
- Am d6 vao sy TS, % 59“5 . 597 59,3
-AmdjraTS, % l 48 6/ SR 45,7 42,5
- Nhiét d6 tac nhan sdy, °C e R 100 110
- Théi gian sy, phut 74 77,37 83,1
- Dién naing tiéu thy, KW (S W 2858 315 35,0
- Chi phi nang luong dién, kWikg hatsausdy 7| 0,399 0,45 0,49
May sdy thap (ST) giai doan 2 ../
- Lugng ca phé vao sy, kg A s 714 69,7 715
- Lugng ca phé khd, kg 42,2 437 475
- Am @9 vao sdy thap, % sl 485 45,7 425
-Am g ra, % 2 (N 13,4 137 132
- Nhigt a8 tac nhan sy, °cl W00 N 452 454 455
- Nhigt o mdi trudng; o\ 20,1 19.9 20,0
- Nhiét 83 hat, °C “ ‘ 33,5 33,7 33,8
- Van téc di c)fayén. mlglov 3 3 3
- Luu lugulg gtb malsﬁén (vung séy) 2 2 2
g varubc gio bémét m/phut 21,1 21,1 21,1
. Thoi gian séy 1 lwot, phit 30 30 30
~Tho glarf shy, giv 30 26 23
- Tinh/&p, mmH,0 42 40 40
- Téng dién nang tiéu thy, kW 35 35 35
- Chi phi nang lvgng dién, kW/kg hat sau sdy 2,49 2,08 1,69
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TN1: TS-900oC va ST-450C

0 2 4 6 8 10 12 14 16 18 20 2
Thd glas, giv

24 26 28 30

70 r S0
45 {
60 »
- 40 8 !
50 % L 3% -8'
FPTY 0 =
E % L25 B
1 + 20
£ 2 +0.00845° - TAISARALL, e 15
Ri=09982 B
10 poees e L s
0 0

~=Am dj, % ==~Nkiét &) tic nhin sdy, oC
——NEit 4 MT, oC ——D{ niing nkiét dj, oC
--w«dowa,uoc ~—Paly. (Am 43, %)

Hinh 8. Két quad sdy mé sdy TN1: TS-90°C va ST-45°C

Két qua trinh bay trong bang 3 va dd thi
hinh 8 biéu dién céc thong s6 dién bién trong thi
nghiém sdy hai giai doan ting sbi va thap &
TN1, nhi¢t d6 tic nhan siy ting s6i & mirc 90°C
va nhiét d9 tic nhan sy thap 45°C cho tdng thoi
gian sdy thyc ciia 2 giai doan kha cao (31,2 gid),
tdng chi phi ning lugng riéng hai giai doan la
2,89 kWhikg.

Phuong trinh hdi quy mé ta giam 4m cua ca

phé trong mé sdy thép da dugc xéc dinh: Ve

|
Y =0,0084*X” - 1,419*X + 48,41
(R%=0,998).

N

TN2: TS-100 oC va ST-45eC |

Nhiét 4§, 0C

Am a3, %
ccBB8ERBBZ

—rT T
cwsoBRERsLsn

0 2 (§ 8 101214161820222426
./ Thad giam, gitr

~¢-Am ab % ~==Nhi{t d¢ tic nhin sdy, oC

‘v—NluetchfoC

~=D§ ning nhigt 45, oC
[ —-Nnig1d6hat caphé, oC  — Poly. (Am dd, %)

e /
Hinh 3. Két qud sdy mé sdy TN2: TS-100°C va ST-45°C

Két qua trinh bay trong bang 3 va db thi ¢
hinh 9 biéu dién céc théng sb dién bién trong thi
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nghiém sdy hai giai doan ting sbi va thip &
TN2, nhiét dd tic nhin séy li\mg s61 & mirc
100°C va nhiét d6 tac nhén sdy thap 45°C cho
tong thoi gian sdy hai giai doan 1a khoang 27,3
gidy, tdng chi phi nang luong riéng cua ca 2 giai
doan la 2,53 kWh/kg.

Phuong trinh hdi quy md ta giam 4m cua ;!ZI‘J :

phé trong mé sy thap da dugc xac dinh:
Y = 0,0138*X? - 1,609*X + 45 745/
"II
(R? = 0,998). /;-'-'-'"' NS
: [ N
TN3: TS-110 0C va ST4S0C
e —— AL bbdccancmennadarse PoPE ...4_: §§ 8
L 40 -
e
i
15
0 b—x L 2 0
0 2| 4 6 _B_./{O 12 14 16 18 20 22 24
A ~ Thi glan, givr
/C~—Amdy, —=—Nhiét 43 tic nhin sdy, oC
- MT, oC —— D¢ ning nhigt 49, oC
v -.74»:)«& ddhatca phé, o€  —Poly.(Am dd, %)

" Hinh 10:Két qua sdy mé sdy TN1: TS-110°C va ST-45°C

W\ N\
J Két qua & Bang 3 va dd thj & hinh 10 biéu

“~dién céc thong s6 di&n bién trong thi nghiém sy
hai giai doan ting soi va thap & TN3, nhiét dé

tic nhan sdy tang s6i & 110°C va nhiét do tac
nhén sdy thap 45°C cho tdng thoi gian sdy hai
giai doan khoang 24,4 gid, tdng chi phi ning
lugng riéng hai giai doan la 2,18 kWh/kg.

Phuong trinh hdi quy mé ta giam 4m cua ca
phé trong mé sdy thap da duge x4c dinh:

Y =0,0076*X> - 1,494*X + 42,75

(R? =0,998).

Két qua phén tich thi nghiém & bang 4 cho
thdy mau sit cia ca phé & mirc nhiét do 110°C
c¢6 sy bién vang con hai mirc nhiét do 90°C va
100°C khéng c6. Pay la didu hiéu lam chét
lugng ca phé khong tt. Chét lugng ca phé sau
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siy ctia phuong phéap hai giai doan gitra tAng s6i
va sdy thap tuong duong véi cic phuong phip
hién ¢6 trén thuc & khi siy & mac nhiét do 90 -
100°C. Do d6, nhiét dj tac nhan sdy ca phé nhan
véi may sdy tang sbi thich hop phai nho hon

110°C, chon mirc nhiét do tac nhén sdy ting sbi
100°C va nhiét @ tac nhan sdy thap la 45°C la
hop ly nhét, tdng thoi gian siy la 27,3 gio va
tdng chi phi nang lugng la 2,53 kWhikg

Bing 4. Két qua phén tich thi nghi¢m

Két qua thir nghiém
STT Chi tiéu 5 ] Phwong phép
onv 3 2
thir nghiém : Mau 1 Mdu 2 e thwughnem //
90°C 100°C 110°C / i
. '7.“
1 |D6am %1 127 12,8 12,9 TCVN 69287 2007
2 |Mausic E Xanh - xam Xanh - xam z(:: gh 2 xén:')_.--”' Cémf'ciuan
3 |Protein % [153 15,3 15,/; _|Ref. AOAC 987.04
4 |cafein % (091 0,95 “logd Ref. AOAC 925.17
/<
3.4. K&t qua phén tich tinh kha thi ciia ra quiét ‘**“h' finh kha thi dé chon lya gidi phip
shy ca phé fihan hiéu qua nhét.

phuong phap sdy hai giai doan
Do diy 1a mé hinh mdy séy thi nghiém hai

giai doan nén chua thé tinh dugc chmh X4c téc
hiéu qua kinh té ctia méy nhu chi phi say va du’a

Dg(a trén ket qua thi nghiém va két qua thu
thap/ tir thue té san xuét, tam tinh va so sanh chi
phx stir dung niing lugng, thoi gian sdy, tic dong
ap luc thoi vu va nhian ¢ong nhu hinh 11.

;u’ '/%' . l."l'l
|{ (-7% ; V
LONEE
o ER
G Mdy SRA-8 Tinh + trdng quay  Tang sdi + Thap
Phuong phép sdy

® Thoi gian sdy, gid

m Chi phi nang lugng, kW/kg ca phé sau sy

Hinh 11. Biéu dé biéu dién so sdnh cdc chi tiéu ctia cdc phuong phdp sdy
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Theo @b két qua trinh bay trén hinh 11, chi
phi niing lugng & hé théng siy hai giai doan
“tdng s6i va sdy thap” 1a cao nhit 1a 2,53
kWh'kg so véi sdy tinh dao chidu gié SRA la
2,24 kWh'kg va h¢ thong sdy hai giai doan “sdy
tinh két hop trong quay™ 1a 2,37 kWhikg. Nhu
vy, chi phi niing lugng & sdy hai giai doan ting
sdi va thap 14 2,53 kWh/kg cao nhit, nhung
khéng cao hon nhiéu so véi sdy hai giai doan
tinh + trong quay 1a 2,37 kWh/kg.

Thoi gian sdy hai giai doan tdng s6i va thdp
duge rat ngin xudng con khoang 27,3 gi& so véi
40 gi& & phuong phap sdy hai giai doan 1ink két
hop trong quay va 50 gidr so véi phuong phép
sdy tinh dao chiéu gié. Véi vige giam thoi gian
sdy cling 1a yéu t6 quan trong dé chon lra cong
nghé nham gidm 4p lyc thoi vy, giam nhan cong
lao ddng, gitip giai quyét tinh trang thiéu hut lao
dong nhu hién nay.

Qua déy cho thdy, voi quy md san xuét nh6
1g, nong ho, phuong phép sdy ca phé nhary Bing |
méy sdy ddo chiéu gié SRA la phu hop do chi//

phi ning lugng lhap va chi phi dau tif thip. Don
véi quy md san xuét 1én hon hay dm Iy thufua,
¢6 thé chon hai loai cong nghé say han giai doan
nhu dé& cdp & trén sau khi, chéc chan da c6 duge
két qua tinh toan chi plu say

./ € -.. > ""'.
4. KETLUAN [ )

Nghlcn curu ve co ban da dat duge muc tiéu
da dé ra ban datr la; da tinh toan, thiét ké va ché
tao mo; hmh say/ ca phé nhan bang may sdy ting
s6i ning suat 70 kg/gio va sdy sdy thap nang
A‘,Suét 70 kg/me

Két qué thyc nghiém da xdc dinh duge ché
d¢-sdy hop ly & may sy ting soi 1a nhiét do tac
nhén sdy 1a 100°C va véan téc gié bé mat 1a 3.2
m/s.

Thi nghiém sdy hai giai doan giita ting sbi va
thép chon duge ché do sdy hop ly & may sy

90 ¢

Y

ting s6i nhu: nhiét d§ tac nhén sdy la 100°C v&

vin tbe gi6 bé mit 1a 3,2 m/s, va may sdy thas

nhiét do téc nhan sdy 45°C, hru luong gié 2
m®/s/ tn hat ca phé.

So sanh vé mit chi phi ning luqng, neng<a

thoi gian sdy cua 3 phuorng phap sdy Vi dwara

chon lua cong nghé sdy ca phé phu hgp o /
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