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THIET KE CAC MAU MANG HEO
NG DUNG CHO NGANH SAN XUAT CHE VIET NAM

DO VAN CHUONG

1. MO PAU

Héo che la giai doan dau tién nhung c6 ¥ nghia rat quan trong cho nhimg giai doan ché bién
tlep theo tir d6 quyet dinh nén chit lwong san pham Hién nay, hau hét cic doanh nghiép ché
bién ché déu ding mang (hoc) dé héo che. Héo ché bang mang c6 nhiéu vu diém nhu: Kinh phi
dau tu ban dau thap, dé Ip dat, rt ph hop v6i m6 hinh san xuét nho va vira; dé kiém sodt céc
thong s6 ki thuat trong qua trinh héo nén chit luong che héo t6t [2, 7]. Theo kinh nghiém ciia An
Do, nudc dd c6 nhidu nam sir dung mang dé héo che trong san xuét che den, cing nhu kinh
nghiém cua cic Chuyén gia Co khi va Coéng ngh¢ Viét Nam [1, 2, 3], nhiing thong so sau day la
phix hop khi thiét ké, ché tao va lat mang héo:

- Ti 1é giita chiéu rong mang (R) va duong kinh quat (¢): R/ ¢ =1,8.

- Ti 1& gitra d6 dai ctia phéu gié (L) tinh tir miéng quat dén dAu méng so véi dudng kinh
quat: L/ ¢ = 1,5.

- Luu lIuong gi6 (g) pht hgp cho qué trinh héo ché 1a 1000 m*/m?.gio.

- Dién tich méang héo (S) 1a ti sb gitra luu luong (G) cua quat va luu lugng gi6 (g).

- Chiéu cao dau ciia méang (Hy) tinh tir day 1én khung ludi 12 900 mm.

- Chiéu cao tir mit ludi 1én mép trén ciing ctia thanh méng (h) thudng 1a 300 mm, & d6 cao
nay phl hop cho qua trinh réi ché 1lam héo va thao tac khi thu che héo.

Tuy nhién, thyc t& hién nay nhiéu doanh nghiép nhé va vira dang ché tao va lip dit mang
héo theo cam tinh, khong c6 sy tinh toan khoa hoc nao. Mot s6 doanh nghiép khac mac du co ap
dung céc thong s6 k¥ thuat cia An Do, nhung day mang khong co do ddc, chiéu cao dau va cudi
méng déu bang nhau, chinh vi vy khong khi néng tir dudi ddm xuyén qua 16p che 1én trén & cac
vi tri khac nhau cua mang thuong khong déu, din dén chat luong che héo thip; dong thoi phai
tiéu tén nhleu nang luong (than) cho qua trinh héo, gy 6 nhiém mai truong. Boi vay viéc “Thiét
ke cdc mau méang héo ting dung cho nganh san xuét che Viét Nam” 12 mét viéc rét quan trong va
cap thiét. N6 khong nhitng 6n dinh va ning cao chét lugng san phidm che xuét khau, ma con gop
phan vao giam thiéu 6 nhiém mai trudng.

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

- Che dot tuoi giéng Trung Du loai 2 theo TCVN 2843- 79.
- Céc loai quat hudng truc cua Viét Nam va An bo.
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2.2. Phwong phap nghién ciru

* Xac dinh ti 1€ che héo dung béng phuong phap cam quan [5].
* Po tdc d6 gié bang phong tdc ké ciia Nga.

* Xay dyng md hinh nghién ctru: Dé xay dung md hinh nghién ciru, chung toi lap dat mot
mang héo véi két cau cua mang (xem hinh 1) nhu sau:
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Hinh 1. Mt dmg va mit bang ciia méng héo che

+ Quat hudng truc c6 duong kinh (¢) 1a 1000 mm va luu Iuong gi6 (G) 1a 40.000 m?/ gio.

+ Chiéu rong ciia mang (R) 1a 1800 mm.

+ Dién tich cia mang (S) 14 40 m’.

+ Chiéu dai cia mang (D) 13 22,220 mm.

+ Chiéu cao dau mang (Hy) 1 900 mm.

+ Chiéu cao tir mit luéi dén thanh mang (h) 1a 300 mm.

+ Chiéu dai phéu gié ciia mang (L) 1a 1.500 mm.

+ Miéng dugc xay ndi ngay trén nén nha bang gach chi véi d6 day 100 mm.

+ Hé thong khung ludi duoc thiét ké 3 16p:

- Lop dudi cung la thép goc 45 x 45 mm dugc dat theo chiéu ngang cia mang, khoang cich
gifta céc thanh cach déu nhau 350 mm.

- Lop & gitra 1a thép ¢ 8mm dit theo chiéu dai ciia mang, khoang cich giita nhitng day thép
1a 25 mm.

- Lép trén ciing 12 ludi inox co kich thude mét ludi 10 mm hodc ludi nhwa dé chira che khi
rai héo.

Do dbc cua day mang duoc xac dinh qua goc o, ching toi dung gb dan lap dit theo chidu
dai cia méang dé tao ra nhitng goc o khac nhau (chiéu cao How khéc nhau) véi cac thong sb ctia
tgar 1a: 1/60; 1/80; 1/100; 1/120; 1/140; ding phong toc ké do toc dd gi6 tai 5 vi trf (a, b, ¢, d, e)
trén bé mat 16p che, tir sy phén phoi gié tim ra d§ doc toi uu.
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3. KET QUA VA THAO LUAN
3.1. Xé4c dinh gia tri tgo

Quat hudng frue MAT BANG MANG L i che
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Hinh 2. Vitri a, b, ¢, d, e trén bé mit mang héo che

-Céc diéma, b, ¢, d, e (hinh 2) 1a céac vi tri cach déu tir ddu dén cudi mang (a, e la vi tri
dAu va cubi mang, c 1a vi tri gitra mang, con b 14 vi tri giita ciia a va ¢, d 1a diém giira ciia ¢ va e).

Trén mo hinh mang héo nghién cttu, ché dot twoi dugce rai véi do day 25 cm. Thuc té cho
thdy theo chiéu dai ctia mang, néu khoang cich tir ddy mang 1én dén 16p ludi chira che ma déu
bang nhau thi gié néng phan phéi s& khong déu va yéu dan do trd lyc ting dan tir dau dén cudi
méng. Chiing t6i da ding gb dén dé tao ra d6 doc co cac goc o khac nhau. Khong khi néng nho
quat dat & diu mang thdi doc theo mang tir duéi 1én xuyén qua 16p ché. Dung phong toc ké do
toc do gid trén bé mat 16p che & 5 vi tri a, b, ¢, d. e , két qua duogc thé hién & bang 1 nhu sau:

Bang 1. Toc @6 gi6 & céc vi tri ciia mang héo khi c¢6 gid tri tgow khac nhau

Tbc d6 gi6 & céc vi tri cia mang
TT | Tri sb (m/gidy) Nhan xét
tgot

a b c d e Trung
binh
1| 0 (036|032 028 024 0,18 | 0276 |Téc d gi6 cudi mang yéu hon
rat nhiéu so dau mang.

2 | 1/140 [ 0,33 031 | 0,27 | 0,26 | 0.21 | 0,276 |Téc do gi6 cudi mang yéu hon
nhi€u so véi dau méang.

3 11/120 1 0,32] 030 | 0,27 | 0.28 | 0,23 | 0,280 |Toc do gi6 cudi méng yéu hon
so voi dau mang.

4 |1/100 | 0,27 | 0,28 | 0,28 | 0,28 | 0,28 | 0,278 |Téc d gi6 déu nhau & cac vi
tri cia mang.

5| 1/80 [ 023|024 | 027 | 031|034 | 0278 |Téc do gi6 cudi mang manh
hon nhiéu so véi dau mang.

6 | 1/60 [0,22]023 | 027 | 0,32 035 | 0,278 |[Téc do gi6 cudi mdng manh
hon so v6i dau mang.
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Qua s6 li¢u bang 1 chiing ta thiy v6i tri s6 tgow bang 1/100 1a phi hop nhét vi tdc do gi6
phén phdi déu tir dau dén cudi mang va binh quan la 0,278 m/giay.

1a t61 wu nhat.

H
Tu hinh 1 ching ta cé: tgo = e ; SuyraHa=D xtga=D x
D 100

3.2. Tinh to4n cdc thong sb ki thuit ciia mang héo

Dua vao két qua nghién ciru trén, ching tdi tinh todn nhitng thong sd ki thuét co ban (kich
thudc hinh hoc) ctia mang héo. Trudc hét chiing t6i str dung cdc loai quat hudng truc cua Viét
Nam (bang 2) va cdc loai quat huéng truc cua An Do (bang 3) dang dugc st dung rong rii cho
céc nha mdy che [3] dé tinh todn.

Bdng 2. Mot sb quat cia Viét Nam va thong s6 ki thuat

TT Sé hiéu quat Buf)’ng kinh quat Luu llI'O'Ilg Cﬁng SUé,t

o aue (mm) (m?/ gidy) (kW)
1 AF-060-06N" 600 12000 0,75
2 AF-060-08N% 600 15000 1,10
3 AF-080-02N°8 800 20000 1,10
4 AF-080-03N"8 800 22000 1,50
5 AF-100-03 N°0 1000 35000 2,20
6 AF-100-08 N°10 1000 40000 5,50
7 AF-120-08 N°12 1200 52000 7,50

Bang 3. Mot ) quat cta An Bo va thong s6 ki thuét

TT S6 hiéu quat Puong kinh quat Luu lugng Cong suat
(mm) (m’/ gid) (kw)
1 TA-0922 922 27200 1,5
2 TA-1013 1013 34000 2,2
3 TA-1005 1005 42500 3,7
4 TA-1105 1105 51000 3,7
5 TA-1203 1203 42500 2,2
6 TA-1207 1207 57800 5,5
7 TA-1407 1407 68000 7,5
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Tu déc tinh ki thuét ctia quat, kinh nghiém cua céc chuyén gia ciing nhu gia tri thu duogc &
bang 1 chung tdi tinh dugc cac thong so ki thudt co ban (kich thude hinh hoc) ciia cdc mang phu
hop véi tung loai quat. K&t qua nhu sau:

Bing 4. Nhitng thong s6 ki thuat ciia mang héo

Puong Luu Cong Ciéc thong s6 ciia mang
pp| SOhiduquat | Kinhofluong sulpe, | p R | Chiducao | Chidu dai
quat | (m? gio) | (kW) |tich - S (m) cudi - H, |phéu gi6 -
2
(mm) (m) m | L
1 | AF-060-06N° | 600 | 12000 | 0,75 | 12,0 |[11,0x1,1| 0,79 0,9
2 | AF-060-08N% | 600 | 15000 | 1,10 | 15,0 |140x1,1| 0,76 0.9
3 | AF-080-02N"8 | 800 | 20000 | 1,10 | 20,0 [13,0x1,5| 0,77 1,2
4 | AF-080-03N°8 | 800 | 22000 | 1,50 | 22,0 |150x15| 0,75 1,2
5 | AF-100-03N"10 | 1000 | 35000 | 2,20 | 35,0 {20,0x1,8| 0,70 1,5
6 | AF-100-08N°10 | 1000 | 40000 | 5,50 | 40,0 |22,0x1,8| 0,68 1,5
7 | AF-120-08N"12 | 1200 | 52000 | 7,50 | 52,0 |24,0x22| 0,66 1,8

1
Ghi chii: Pailuong H. =H; — Ho; hay H.=Hy;— (D Xtga)=H;— (D X W)

3.3. Tinh toan viéc tiét kiém ning lwong va giam thiéu 6 nhiém méi truwong trong qua trinh
héo che

Mang héo méi (mo6 hinh méang héo nghién ctu) da dugc 4p dung tai Cong ty TNHH che
Hoai Trung, huyén Thanh Ba, tinh Phi Tho. Trong qua trinh héo che tai Cong ty, chung t6i da
str dung mang héo cii cia Cong ty lam déi ching. Nguyén liéu sir dung trong qua trinh héo ché
1a nguyén liéu loai 2 theo TCVN 2843-79, ti 1& ché héo diing duoc x4c dinh bang phwong phap
cam quan [5], két qua nhu sau:

Bdng 5. So sanh két qua héo ché gitra mang héo méi va mang héo cii

o | Nhiétdd héo | Thoi gian héo | Tj1é che héo o
Loai mang héo 0 . N Nhén xét
‘C) (Gio) dung (%)
Mang héo méi 36 75 85 Ché héo mém déo, chét
lugng dat loai tot.
Mang héo méi 36 9,0 78 Che héo twong d6i mém
déo, chat lugng dat loai kha.
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Qua bang s0 liéu 5 chung ta thdy khi ap dung mang héo méi khong nhing chit lwong ché
héo tot hon, ché héo déu hon ma thoi gian héo con giam dugc 1,5 gio.

Trong nam 2008, Céng ty da san xudt 1500 tan san phém che den. Lugng nhién li¢u (than)
dung cho qué trinh héo thuong chiém 40% téng Iwgng than dung cho qua trinh ché bién che den
[3, 6]. Hién nay Cong ty dang st dung than cdm nhém 4B, viéc tinh todn dp dyng bang gid nam
2008 tai xa Chi Tién, huyén Thanh Ba, tinh Phd Tho, céc thong s6 ki thuat léy theo bang “Pac
tinh ki thuét than xuét khau Viét Nam” [4].

3.3.1. Tiét kiém vé than va giam thiéu é nhiém méi truong
+ Luong than tiéu tén dé san xuét ra 1.500 tin san pham ché khi van dang 4p dung mang
héo cii la: 1,6 tan than/ tan che SP x 1500 tan = 2.400,0 tan.

+ Do vay luong than tiéu t6n cho héo ché: 2.400 tin x 40% = 960 tan.

+ Khi ap dyng mang héo mdi, do thoi gian heéo giam duoc 1,5 gio' nén khéi luong than
giam di so voi mang héo cii 1a: 960 tan : 9 gio x 1,5 gio = 160,0 tan. Do vay:

- Chi phi tién mua than da giam: 900.000,0d/ tin x 160,0 tin = 144.000.000,0d.
- Nhiét lugng khi ddt than giam: 6.100 Kcal/ kg than x 160,0 kg = 976.000,0 Kcal.
- Luong cac bon (C) bi d6t va phat thai ra khong khi giam: 160 tin x 0,65 = 104,0 tan.

3.3.2. Tiét kiém vé dién

Cong ty dang sir dung mang c6 dién tich 40 m*; quat hudng truc co cong suét dién 5,5 kW;
do day 16p che khi rai héo 1a 25 cm tuong duong 24 kg che/ m’. Hé s6 K (khéi lugng ché tuoi dé
san xuat ra 1 kg che thanh pham) 1a 4,65; nhu vay:

- Téng lwong che tuoi phai héo: 1.500.000, 0 kg san phdm x 4,65 = 6.975.000,0 kg.
- Luong che tuoi dugc héo trén mot méang 1a: 24 kg/ m* x 40 = 960 kg.
- 6 luot phai thao tic trén mang héo 1a : 6.975.000,0 kg : 960 kg = 7.266.
- Tong chi phi tién dién khi héo ché bang mang héo cii:
7.266 x5,5kW x 9 gio x 1.200 ddng/ kW. gior = 431.600.400,0,0 dong
- S6 tién dién tiét kiém khi ap dung mang héo méi 1a:
431.600.400,0: 9 x 1,5=71.933.400,0 d

4. KET LUAN
Di thiét ké dwoc cdc mau mang héo che c¢6 kich thudc hoan toan phit hop cho qua trinh
thao tac khi héo che cling nhu v¢ sinh cong nghiép.
Do ddc tao goc o phi hop nhat khi tri sb tgo bang 1/100.

Khi st dung hé thong mdng héo moi nay, d6i voi doanh nghiép san xuat 1.500 tin san
pham da tiét kiém chi phi, cu thé:

Chi phi tién mua than tiét kiém: 144.000.000,0 d.
Nhiét lwong khi d6t than giam: 976.000,0 Kcal.
Luong cac bon (C) bi d6t va phat thai ra khong khi giam: 104,0 tn.
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Chi phi tién dién tiét kiém: 71.933.400,0 &
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SUMMARY

DESIGNING STYLE OF WITHERING TEA TROUGH FOR TEA MANUFACTURING
INDUSTRY OF VIETNAM

Success in researching on designing withering tea trough helps small and medium
companies to apply easily to their producing condition. Depend on specific scale and producing
condition, producer can choose for them the suitable side and composition of the withering tea
trough. When using these kinds of withering tea trough, the product quality is considerably
improved; this may create good condition to curling and fermenting afterwards. From that point,
using these kinds of withering tea trough can make the black tea quality advanced and stable.
Besides, withering tea trough also helps producers to save energy, reduce environment pollution
which is the big problem of our society and all countries in the world.

Dia chi: Nhdan bai ngay 17 thdng 9 nam 2009

Trung tam Cong ngh¢ sinh hoc va VSATTP,
Trudng Pai hoc Kinh té- Ki thuat Céng nghiép.
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