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TOI WU HOA QUA TRINH HEO CHE BANG MANG HEO
TRONG SAN XUAT CHE PEN

DO VAN CHUONG

1. MO PAU

Heéo che 1a giai doan dau tién nhung mang tinh quyét dinh cho nhitng giai doan tiép theo va
tr dé quyet dinh nén chat lwong san pham Trong qua trinh héo che, trude hét tich di mot luwgng
am dé cho dot ché mém déo, cé tinh dan hi, phuc vu cho giai doan vo lam canh che xoan lai
khong bi nat vun, sau d6 trong ndi bd khéi che ¢6 su bién ddi sinh hod, dé tao ra huong vi dac
trung cho san pham che den. Ngoai ra con kich thich cic men oxyhod hoat dong tao diéu kién
thuan lgi cho qué trinh vo va 1én men sau nay. Dé héo che hién nay nguoi ta ding hai phuong
phap chu yéu 1a héo nhan tao va héo tw nhién [1]. Trong phuong phdp héo nhan tao, héo méng
dang sir dung phd bién ¢ Viét Nam. Tuy nhién hién nay cdc Doanh nghiép sir dung tily tién céc
thong sb k¥ thuat nhu nhiét do khong khi néng, luu Iwgng gi6...Chinh vi vay chat luong che héo
khong cao, tr 6 anh hudng toi chat lwgng san pham Dé tai dung phuong phdp qui hoach thuc
nghiém trong nghién cuu héo che bang mang dé tim ra cédc thong so6 k¥ thuat t6i wu chu yeu khi
héo che.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

- Nguyén liéu che giéng Trung du loai B theo TCVN 2843- 79 [2] & Thanh Ba, Phi Tho.

2.2. Phwong phap nghién ciru

Dung phuong phap qui hoach thuc nghiém ctia Box-Wilson [3, 4]. Qud trinh héo dugc thuc
hién trén mang héo thi nghiém c6 dién tich rai che 0,8 x 0,8 m. Qua trinh ca”ip nhiét nho hé théng
day mai so, nhiét do c6 thé diéu chinh dugc bang mdy bién dp va do bang nhiét ké. Luu luong
gi6 c6 thé diéu chinh dwoc bang van déng md cira hiit ciia quat, dugc do bang éng Pitd [5].

Xic dinh ti 1& ché héo ding bang phuong phdp cam quan [6].
3. KET QUA VA THAO LUAN
3.1. Lap luin dé chon bién cho qui hoach thye nghiém
. Héoche béng mang héo (hoc héo) la qua trinh tich am ciia che nguyén li¢u, dua do 4m ban
dau cua che tuwoi (77% - 79%) xuong d6 am thich hop ctua che héo (63% - 67%), khi che dugc

rai trén ludi trong mang cé quat thoi khong khi néng tir dudi 1€n xuyén qua 16p che. Qué trinh
nay phu thugc vao nhitng yéu t6 sau:

119



- Nhiét d6 va d6 4m twong dbi ciia khong khi 1am héo.
- Luu luong khong khi cip cho mang.

- Thoi gian lam héo.

- D6 day 16p che.

- Pham cip ctia nguyén liéu.

Trong diéu kién nghién clru nay, ching t6i s dung nguyén li¢u tuoi c6 pham cap loai B.
Vé do day 16p che, theo kinh nghlem ctia mot s6 nude nhu An Do, Xrilanca do day lop che tur
22 cm - 25 cm 1a phit hgp [1] vira dé thao téc vira hiéu qua kinh té, trong khi héo chi can dao rii
mdt hodc hai lan. O thi nghiém nay, ta cd dinh céc thi nghiém c6 d6 day 16p che 1a 25 cm, thyc
hién qua trinh ddo rii mot lan & khoang gilra thoi gian héo cla céc thi nghiém. Nhu vay con 3
yéu tb chinh anh huéng dén chat lugng che héo 1a nhiét d6 khong khi, luu luong khong khi va
thoi gian 1am héo, d6 12 3 bién s6 cho qui hoach thyc nghiém.

3.2. Xac dinh khoang bién thién ciia cic yéu té dnh hwéng

- Nhiét d6 héo, t’ = 30°C — 40°C tuong (mg bién ma ho4 (bién code) X;.
- Thoi gian héo, t = 180 - 540 phit twrong tmg bién ma hod (bién code) Xo.
- Luu luong khong khi, G = 288-716 m’/h twong tng (bién code) X,

3.3. Xac dinh gia tri mirc ciia cac bién va xay dung mé hinh
3.3.1. Xdc dinh gid tri mirc cua cdc bien so

- Mirc trén (Mirc +1), mirc dudi (Muc -1), mic co sé (Murc 0).

- Piém sao (o) voi diéu kién khi k<5tacéd o + 250 -2 '(k +0,5ny) = 0
S6 thi nghiém ¢ tim ny=1 thi a==+1,215

+ Nhiét d6 héo (°C), 30 <’ <40.

Mtic trén (Muc +1) : 40 Mirc bién thién AC : 5
Mutc dudi (Muc -1) : 30 Diém sao (+1,215) : 41
Muc co sé (Muc 0) : 35 Diém sao (- 1,215): 29
t’- Mic 0 t"- 35
X, = =
At 5
+ Thoi gian héo (phiit), 180 <t < 540
Muc trén (Mtc +1) : 540 Mirc bién thién At : 180
Muc dudi (Mire -1) : 180 Piém sao ( +1,215) : 578.7
Mitc co sé (Murc 0) : 360 Diém sao (- 1,215) : 141,3
t-Muc 0 t-360
X, = =
At 180
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+ Luu luong khong khi (m”/ h), 288 <G <716

Mirc trén (Murc +1) : 716 Murc bién thién AG : 214
Muc dudi (Muc -1) : 288 Piém sao ( +1,215) : 762
Mitc co sé (Murc 0) : 502 Diém sao (- 1,215) : 242

G-Mic 0 G- 502
X3= =
AG 214

3.3.2. Xay dung mo hinh qud trinh héo che

Trong qué trinh héo che, cdc yéu td (cdc bién) khong nhing doc 1ap anh huong truc tiép toi
chat luong che héo ma chiing con tic dung twong hd véi nhau dé anh huong dén chit lwong cua
che. Do vy md hinh qua trinh héo che ¢ ddy ta phai xdy dyng md hinh thdng ké dang bac 2 ddy
dt 3 nhan t6, md hinh d6 nhu sau:

Y = bt b X+ by Xot+ b3Xs+ bpX X + bysXoXs+ bisX X+ by X 4 bnXo + bisXs® (1)
trong d6: by, by, by, by, by, bys, bys, by, by, by 12 Céc hé s6 hdi quy;
X, X, , Xs: Bién s6 code ;
Y: Ham muc ti€u (ti I¢ che héo ding%), Y— Max.

3.4. Cac bwéc xac 1ap mo6 hinh
3.4.1. Lap phuong dn thi nghiém
Céc thi nghiém duoc b tri theo ma tran qui hoach truc giao cap 2 ba yéu to

Bdng 1. Ma tran quy hoach tryc giao cip 2 ba yéu t6

Thi Bién ma ho4 Thi nghiém song song B .
nghiém X, X, X, y v v Y, Y
1 + + + 2,25 1,40 3,85 2,50 1,55
2 - + + 40,25 | 38,00 | 41,15 39,80 2,63
3 + - + 77,00 | 79,20 | 80,20 78,50 2,68
4 - - + 64,75 | 62,80 | 6595 64,50 2,53
5 + + - 49,80 | 48,00 | 51,00 49,60 2,28
6 - + - 80,20 | 78,40 | 81,40 80,00 2,28
7 + - - 40,20 | 38,50 | 41,30 40,00 1,99
8 - - - 18,75 17,00 19,75 18,50 1,94
9 +1,215 0 0 45,45 | 43,770 | 4645 45,20 1,94
10 -1,215 0 0 57,25 | 55,50 | 58,25 57,00 1,94
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Thi Bién ma ho4 Thi nghiém song song B .
nghlém X, X, X; y/ yu y/u Y, Y
11 0 +1,215 0 66,70 | 68,80 | 69,70 68,40 2,37
12 0 -1,215 0 78,75 | 77,30 | 80,95 79,00 3,38
13 0 0 +1,215 | 84,50 | 86,20 | 87,30 86,00 1,99
14 0 0 -1,215 | 85,30 | 87,20 | 88,50 87,00 2,50
15 0 0 0 90,10 | 88,80 | 91,10 90,00 1,33
— XY, ... )
Trong d6: Y, = ——: Gid tri trung binh v¢ ti 1¢ che héo ding;
n
2 1 v 2 S . -
S = IZ(Y" - K) : Phuong sai cta ting thi nghiém;
YT oo

n = 3: S6 1an thi nghiém nhic lai.
3.4.2. Kiém tra tinh dong nhdt phwong sai ciia thong so toi wu

SYZMax 338
ZS,f 33,33

Ap dung chuan cohran G =

=0,101.

Chuén cochran duogc tra & mic y nghia oo = 0,05 va bac tu do f = 2, c6 G,=0,335.

Ta ¢6 Gy < Gy, Vay phuong sai 1a ddng nhét (tirc 1 cdc thi nghiém cua ta dwoc tién hanh &
cling mdt sai s6 nhu nhau)

3.4.3. Tinh todn cdc hé s6 hoi quy
Sau khi tinh todn ta c6 bang gid tri cdc hé s6 hdi quy nhu sau:

Bang 2. Gia tri cac hé s6 hdi quy

Hésd |by  |b b, |bs b, |bas bz |bu by  |bn
Giatri (91,93 [-4,22 |-391 |-0,34 |-12,94 |-21,51 |-1,76 |-28,09 |-12,78 |- 4,12

3.4.4. Kiém tra sw c6 nghia cua cdc hé 56 hoi quy
Dé kiém tra su c6 nghia cta cic hé s6 hoi qui, ta dung chuén Student (t). Chuan(t) duoc tra
bang & muc y nghia o = 0,05 véi bac tu do f = 15(3-1) = 30.

Ta c6 t, = 2,04. Tir gid tri t, ta c6 s6 lidu gid tri cic t,.Sy. Diing gid tri t,.S, kiém tra su c6
nghia cta céc h¢ s6 hoi qui, h¢ s6 hoi qui b; chi c6 nghia khi thoa man | bj| 2 t,.S, . Két qua duoc
the hién ¢ bang so liéu 3 sau day:
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Bdng 3. Mitc ¥ nghia cua céc hé sb hdi quy

Hé sb Gid tri hé s6 Gid trj t,.S So sanh| by v6i t,.S, va két ludn

by 91,93 0,46 Cé6 nghia

b, -422 0,53 -nt-

b, -3,91 0,53 -nt-

bs -0,34 0,53 Khong c6 nghia
b, -12,94 0,62 C6 nghia
bos -21,51 0,62 -nt-

bis -1,76 0,62 -nt-

biy - 28,09 0,84 -nt-

by, -12,78 0,84 -nt-

bss -4,12 0,84 -nt-

~ Qua s6 ligu bang 3, ta loai bo hé s6 by con tat ca céc hé s6 hoi qui déu c6 nghia. Thé cdc hé
s0 hoi quy vao phuong trinh (1), ham muc ti€u c6 dang.
Y =91,93- 4,22X;- 3,91X,-12,94X, X, - 21,51X,X5 -1,76X, X5- 28,09X7, -12,78X>; - 4,12X%; (2)

+ Kiém tra tinh twong thich cia ham muc tiéu
1 15 >
Taco: Szm=—Z(Y.—Y.)

S?.« : 12 phuong sai thich ung.

. Thay gid tri cia bang 9-PL phu luc 3 véi sd thi nghiém N = 15, s6 hé s ciia phuong trinh
hoi qui (2) K=9.

Tacé: S%,=1,728
+ Dé kiém tra tinh twong thich ctia m6 hinh ta ding chuén Fisher

2
n.S%,

Fp= ———=234.
Sy

Chuén Fisher dugc tra & muc y nghia o0 = 0,05 véi bac tydof; =N-K=15-9=6,f, =N (
n-1)=153-1)=30. Tacoé F,=2,42.

Nhu vay Fy < F, c6 nghia 1a md hinh (2) twong thich véi thyc nghiém ¢ mirc ¥ nghia o =
5%.

+ Tdi uu hod qua trinh héo che

Tir md hinh (2) ta thdy cdc hé s6 bic 2 déu nho hon 0 (- 28,09; -12,78; -4,12). Nhu vay
ham muc tiéu s€ c6 diém cuc dai, dé xac dinh diém dac biét nay ta tién hanh giai hé phuong
trinh sau (dao ham Y theo X):

Y' (X)) =-4,22- 12,94X, - 1,76X; - 56,18X; =0;
Y'(Xp) =-3,91- 12,94X, - 21,51X; - 25,56X,=0;
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Y'(X3) =-21,51X;, - 1,76X; - 8,24X; = 0.
Giai hé phuong trinh trén ta dugc cic gia tri
X; = - 0,09 tic 12 nhiét do héo t° = 34,5°C.
X, = 0,10 tuc la thoi gian héo t = 378,0 phiit.
X3 = - 0,25 tirc 1a Iuu lugng khong khi G = 448,5 m’/ h hay 29,9 m*/ kg che / gio.
Khi d6 gia tri ham muc tiéu Y = 92.

3.5. Kiém nghiém céc thong s ki thuit t6i wu ciia md hinh khi héo ché trén mang héo

Sau khi x4c dinh duoc cac thong sb toi uu Vé nhi¢t do khong khi, thoi gian héo va luu
luong khong khi, chung t6i da dp dung cac thong s6 nay vao thyuc t& & mot mang héo tai Cong ty
TNHH che bién ch¢ xuit khau Pai Pong, huyén Thanh Ba, tinh Phii Tho; mang héo c6 nhiing
thong s6 k§ thuat nhu sau:

+ Méng héo ché c6 kich thudc: chiéu dai x chiéu rong = (24,0 x 2,2) m = 52,8 m®.

+ Sir dung ché twoi giéng Trung du loai B theo TCVN 2843-79, loai ché nay co ti 1¢ 14 gia,
banh té 18%.

+ Luong che khi rdi vao mang 1a 1.170 kg, twong dwong véi 22,15 kg ché/ m”.

+ Quat cép cho mang héo 1a quat hudng truc co luu lwong gi6 1a 35.000 m*/ gio, twong
duong 29,9 m®/ kg che / gio..

+ Cac thong s ki thuat khi ap dung vao qua trinh héo ché 1a:

- Nhiét d6 khong khi néng 34,5°C.

- Thoi gian héo che 378 phuit.

Sau qud trinh héo, ching t6i xac dinh ti 1€ ché héo ding bang phuong phdp cam quan: Liy
mau che héo & 5 vi tri cich déu nhau trén mang héo véi khéi luong khoang 3 kg, sau do6 tron
de;u rai theo hinh chir nhat va chia theo phuong phép dudng chéo, lay 2 phaln d01~d1¢n~ qué trinh
tiép tuc cho dén khi nao mau che con khoang 500 gam thi dung lai; can 3 mau, moi maul00 g va
xdc dinh ti 1& ché héo ding. Két qua phan tich cua 3 mau dugc lay trung binh va dat 91,5%, ket
qua nay gan xap xi ket qua theo If thuyet 1a 92%. Nhu vay cédc thong s ki thudt toi uu cua md
hinh 1a hoan toan pht hop véi thuc te.

4. KET LUAN

Khi héo che trén mang héo, dé dé thao tic va hiéu qua kinh té nén chon do day 16p che trén
mang 25 cm trén mang.

Céc thong s6 ki thuat toi uu khi héo trén mang 1a:

- Nhiét do khong khi 34,5°C.

- Thoi gian héo 378 phuit.

- Luu lugng khong khi cap cho mdng 448,5 m*/ gidr hay 29,9 m’/ kg che / gio. Ti 1¢ che héo
ding dat 92,0% (dat loai tot).
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SUMMARY
OPTIMIZING TROUGH WITHERING PROCESS IN BLACK TEA MANUFACTURE

Tea-withering technology by using withering trough was studied by applying experimental
planning method (level 2). Optimum technical data for withering process, as a result, was
identified i.e. hot air temperature, air flow rate supplying for the trough, and tea-withering time.
The results can help factories totally avoid the casual withering by applying the technology in
withering process to get better quality tea. Achieving the desired level of withering can create
favourable conditions for next processing phases. This contributes to enhance and stablize the
product quality. The results are also supplemented to textbooks on tea manufacturing techniques
at universities, colleges, schools in the country.

Dia chi: Nhan bai ngay 12 thdng 6 nam 2009

Trung tam Cong ngh¢ sinh hoc va VSATTP,
Trudng Pai hoc Kinh té - K§ thuét cong nghiép.
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