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Tom tit

May séy d6i luu cudng birc st dung nang luong biogas da dugc thiét
ké, ché tao va thir nghiém dé say toi thai lat nghién ctru anh huong cua
nhiét do sdy, van toc dong khi sy t6i thoi gian sdy, kha ning tach am,
ham lwong tinh diu va ham luong vitamin. Qua nghién ctu duge thyuc
hién trén nhiéu thi nghiém cho thiy rang, sdy st dung nang luong khi
biogas bién dbi thanh nhiét ning nho sy trao doi gitra nhiét dot va
khoéng khi trong colorife, dung quat thoi cudng bure day khi nong sach
vao budng siy lam ting chét luong san pham sdy, giam thot gian va
giam chi phi ning luong, ting hi¢u qua kinh té trong san xut.
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Abstract

The forced convection heaters using biogas have been designed,
manufactured and tested to dry sliced garlics in order to study the
effect of drying temperature, air flow velocity on drying time,
moisture removal capacity, oil and vitamin content. Through
experimental research, it was found that drying using biogas energy
generated heat by the exchange of heat and air in the calorife,andused
a forced draft fan to push fresh air into the chamber in order to
increase the quality of the products, reduce the time and energy costs,
and increase the economic efficiency of production.
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1. GIOI THIEU

Toéi c6 tén khoa hoc 1a Allium sativum L, thudc ho Alliace, trong dong y goi la dai toan.
Niam 1951, cac nha khoa hoc Arthur Stoll va Ewall Seebeck da tim ra trong thanh phan hoa hoc
clia toi ¢6 2 chét chinh 1a allicin va men allinase tao cho toi c6 ham luong tinh dau dic biét hang
cay khi cit ra [3]. Toi cling co nhiéu chit dam acid amin va cac vitamin A, B, C va E, cac
khoang chat nhu cali, mangan, nhom. La loai cay duoc trong khip noi dé 1am gia vi hang ngan
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nam nay tir c6 Hy Lap va La M4, & Chau A dén Trung Pong, ludn & tuyén dau diéu tri chdng vi
khuén, 1am giam huyét 4p cao, phong bénh tim mach, chdng ung thu da day,.. [2] Tuy nhién
trong qua trinh 1am kho duéi tac dung cua nhiét 6 lam cho ham luong tinh dau, vitamin trong
toi dé ton that, do giam 4m cia toi tang, anh huong dén mau sic, mui vi cua toi sdy. Dé dap ing
yéu cau ndy, phai dung cong nghé say sach ¢ nhiét do thip, thoi gian say hop 1y dé han ché su
bién d6i ctia chét lugng to1 say. Thiét bi siy d& van hanh, sir dung ngudn nang luong tai tao nhu
biogas thay thé cho ngudn ning luong hoa thach dang ngay cang can kiét, giam chi phi cho qua
trinh sdy, ting hiéu suét st dung cua thiét bi.

2. VAT LIEU, THIET BI VA PHUONG PHAP NGHIEN CUU

Say su dung niang lwong khi sinh hoc (biogas) la qua trinh trao ddi nhiét gitra khi a6t
biogas va khong khi tao thanh khong khi néng dua vao budng sdy nhim lam béc hoi 4m trong
san pham sy, tic 1a chuyén nudc tir trong san pham sang dang thoat hoi ra bén ngoai lam giam
ca khéi luong va thé tich ting ham luong chat kho ciia san phdm, d6 bén virng co hoc va sinh
hoc thuén lgi hon cho qua trinh vén chuyén, bao goi. Pong thoi ting thoi gian bao quan, giam
t6n that va mo rong khong gian tiéu thy cua san pham.

2.1. Thiét bi nghién ciru

May say sir dung nang luong biogas do khoa Co khi truong Pai hoc Cong nghiép Ha Noi
thlet ké, ché tao dé siy to6i. Pé tién hanh thi nghiém thim do nhiam xac dinh qui trinh cdng ngh¢
sdy bang ning luong khi sinh hoc, chung t6i da tinh todn thiét ké va ché tao may sy bang nang
luong khi sinh hoc, lam viéc gian doan theo nguyén tic d6i luu cudng blc v6i ning sut 12-15
kg nguyén lidu tuwoi/mé [1] ,[6]. San pham say dat trén khay nhu hinh 1.

A-A
200

I

A

300

o ) W LO0000 L@

a) So do cau tao b) Hinh anh h¢ thong siy thuc té

Hinh 1. So ) nguyén 1y va m6 hinh h¢ théng thiét bi séy SBOG-150
1. budng say; 2- mo dét; 3- éng xoan rudt ga; 4- ong phan phbi khi vao buong say; 5- quat;
6- cac khay dung vat lidu sdy; 7- khung d& cac khay dung vat liéu sdy; 8- cira thoat am.

bay la loai thiét bj sy sir dung nang luong khi sinh hoc (KSH) dugc sinh ra trong hé thong
xu 1y chat thai chan nu6i véi 3 phan chinh:budng say, bd phan dot khi gas va thi€t bi trao doi nhiét.
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2.1.1. Ciu tao

Buong sy c6 dang hinh hop chir nhat, bén trong co lip khung siy 7, dé d cac thanh dat
khay dung nhdn. Trong may c6 4 + 5 tang va mdi tang. Khoang cach giira cac tang co thé diéu
chinh duoc.

Bo phén chuyén doi nang luong khi sinh hoc thanh nang luong nhiét gém bo phan dbi
KSH va thlet bj trao d6i nhiét gdm co tim gia nhiét birc xa 8 dugc lam bang thép tAm ngin cach
buong sdy va buong d6t, bo phan gia nhiét b sung kiéu 6ng xoan rudt ga dugc dat trong buong
dot B phén d6t khi sinh hoc bao gom c6 mo d6t kiéu 10ng xodn va budng lira dat ¢ dudi budng
sdy. Thiét bi trao doi nhiét dang “dng xoan” c6 nhiém vu chuyén ning luong nhiét tir khoi cua
qua trinh d6t thanh nang luong nhiét “sach” cua dong khong khi di trong ong X04n qua quat hut

5 va bd phan phan phdi khi 4 dua vao bu@)ng sdy.

2.1.2. Nguyén ly hoat dong

Qué trinh 1am viéc ctia hé thong sdy nhu sau: Khi sinh hoc dugc dua vao mo dét 1, sir dung
bo phan danh lira dé d6t khi. Khong khi moi trudng chuyén dong trong 6ng xoan rudt ga 3 duogc
dét nong Ién trong budng dbt. Hé théng quat hit khi nong tu 6ng xoan rudt ga 3 thdi vao ong
phan phéi nhiét 4, sau d6 dong khi néng qua céc 16 nho thdi vao budng sy, khong khi nhan nhiét
tir tAm gia nhiét va 6ng phan phdi khi phan bd nhiét, hoa tron déu trong budng sdy. Nhiét do
trong budng d6t duoc duy tri 6n dinh nho bd phan didu khién nhiét do, d6 4m. Khi nhiét do sdy
cao hon muc quy dinh, h¢ théng bao vé va bao hi¢u bﬁng chudng dién sé tu dong hoat dong.

yVat ligu am

Biogas Khi néng B
— 1 > 2 S o
T A T A
Vit liéu kho
Khoéng khi Khong khi

Hinh 2. So d0 nguyén 1y str dung khoi 10 1am tac nhén sy trong thiét bi sdy ddi luu.
1- Budng dot; 2- Quat hut vao bd phan phan phoi khi; 3- budng say

Nhiét d6 dong khi ra khoi thiét bi trao doi nhiét dwoc duy tri & gid tri 6n dinh nho dong mo
van lyu lwong khi gas. Khi nhiét ¢ dong khi ra khoi thiét bi trao doi nhiét cao hon nhiét d6 quy
dinh thi diéu chinh van déng bt Iuu lwong KSH, cho mot lwgng nhé luu hrgng khong khi di vao
budng d6t dé duy tri qué trinh chay va khi nhiét do dong khi ra khoi thiét bi trao d6i nhiét thap
thi phai diéu chinh nguoc lai, nho do6 tiét kiém duge lugng KSH trong qua trinh dbt.

2.2. Nguyén vat liéu nghién ciru

Toi thi nghiém 1a téi duoc trong tai Kinh Moén (Hai Duong). Toi sau khi thu hoach va phoi
nang dat d6 am vo Iya 15,%, dé am tép téi 60 + 63%. Pugc cat goc, ngon, bo vo lua, thai 1at
trudc khi dua vao budng say (hinh 3).
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a) Toi sau thu hoach b) Téi that lat
Hinh 3. T6i nguyén li¢u dua vao say

2.3. Thiét bi do, phwong phap nghién ciru

Dé do nhiét d6 va d6 Am trong budng sdy chung t6i st dung thiét bi do dién tir hién sb: Fox
301A véi thang do tir 0 + 200% va do chinh xac £0,5°C. Ham lugng tinh dau tong s6, ham lwong
Vitamin C duoc xac dinh theo phwong phéap sic ky long HPLC mi SPD - HIOAVP. Ham luong
protein x4c dinh theo HPLC bang may do sic ky 1ong hiéu ning cao ma RID - 10A hinh 5.

Hinh 4. May do sic ky 16ng hiéu ning cao ma Hinh 5. May do sic ky long hiéu ning cao ma
SPD - HIOAVP RID - 10A ( Nhat Ban)

Thoi gian sdy mdi mé t (h) 1a khoang thoi gian tir khi bat dau sdy cho dén khi san pham dat
do am bao quan. S6 lidu thi nghiém duoc xur ly trén phdn mém Excel va dd thi chay trén phin
mém OriginLab 9.0. bay la phan mém c6 chic ning phan tich thi nghiém, quan ly, phan tich
thong ké co ban, cac sb liéu trong cac két qua thuc nghiém. Dé gia cong va xtr 1y s lidu thuc
nghiém ta ding phuong phap thong ké toan hoc. Mot thi nghiém duoc lp lai 5 1an va liy gia tri
trung binh ciia mdi lan do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ciia nhiét d9 va van toc dong khi siy dén kha ning tich Am va chit lwong
san pham

Diéu kién thi nghiém: Nhiét d6 c6 dwoc diéu khién tu dong trong khoang 40 + 70°C. Téc
d6 gi6 diéu khién trong khoang tir 0,2 + lm/s. Nang sudt 15 + 20kg/mé. Do 4m tuong ddi cua
khong khi 25% va x€p thanh 16p mong trén khay voi khoang cach gitra cac sang say la 25cm.
Két qua nhiét do va van téc dong khi sdy dén kha ning tach 4m va chat lrong san phdm thé hién
trén cac do thi hinh 6.
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Hinh 6. D4 thi bicu dién ddc tinh giam am cua t6i that lat khi sdy ¢ nhiét do 40°C+70°C
voi toc d6 tac nhan say 0,2m/s, 0,6 m/s va lm/s.

Tir két qua nghién ciru trén hinh 5 ta thy:

- Khi & ciing toc do sdy khi nhiét do sdy tang thi thoi gian say giam. Khi nhiét do tang 1én
10°C thi thoi gian say giam khoang 60 phit. Giai doan dau toc do thoat am didn ra nhanh hon do
niang lrong dung tach nuéc ra khoi san phim 1 nude tu do. Con giai doan sau téc do thoat am
giam dan do luc lién két am trong toi chat ché hon. Khi d6 4m ctia t6i sdy giam t&i 38% trén bé
mat xuét hién 16p keo dinh han ché sy co ngét vé thé tich. Khi say & nhiét d6 60+70 °C thoi gian

sdy ngan nhit nhung lai giam chat luong cam quan cua san pham.

- O cung nhiét do say, khi tang vén tdc dong khi
sdy thi tbc do giam am ciing nhanh hon, tbe do thoat 4 am
tir vat liéu sy vao budng sdy va tir buong sdy ra ngoai
duogc thuc hién nhanh hon. Nhung khi tlep tyc tang van
tdc dong khi sy trén 1m/s thi toc do giam am lai c6 xu
huéng giam kéo dai thoi gian siy. Thoi gian Iuu dong
khi & trong budng sdy ngan, nhiét d6 dong khi sdy thoat
ra ngoai cao nén hiéu suét sir dung nhiét thép. Tbc dd
giam 4m va chat luong san phdm tdt nhat ¢ nhiét do
50°C v6i van toc dong khi sy v = 0,6m/s cho thoi gian
sdy 1 ngan nhat.

3.2. Xac dinh quy luit bién d6i d9 Am twong doi cia
khong khi, nhiét dd va do Am ciia téi thai lat

Qua phan tich anh hudng clia nhiét d¢ va van tbe
dong khi say phia trén ta chon ché d6 sdy t6i vu nhét 1a

Hinh 7. Téi that 14t trong buéng séy
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nhiét d6 dong khi sdy dugc duy tri on dinh T = 50°C nho bo phan diéu khién nhiét ty dong gan
hen trong til sdy, van toc dong khi sdy v = 0, 6m/s, khoanh cach gilta cac khay dung san pham
say h=25 cm, nhi¢t d¢ toi thai lat trong buong say 0 = 48,5°C, do am tuyét dbi cua toi W = 1,924
kg 4m/kG vck. PO 4m tuong dbi cuia khong khi ¢ = 30% dén d6 giam ham lugng nudc trong toi
thai lat va do kho dé)ng déu cua san pham trén bon khay sdy h = 25¢m (hinh 7).

Chung t61 tién hanh thi nghiém siy 12kg toi tuoi dugc dan déu thanh 16p mong 4 khay dat
mot trén khay sdy. Trudc khi lam thi nghiém, may sdy duogc chay trude 10 phat de 6 nhiét d6 6 on
dinh. Cur sau 1 gi¢ ghi lai cdc thong s6 trang thai cta san pham say va dong khi say Cac s6 liu
do dac nhu nhiét d6, 36 4m tuyét ddi cua toi that lat, do Am tuong ddi cua dong khi say nhu trong
bang 1.

Bang 1. Két qua thi nghiém sy vai qua 16p mong trong ti1 sdy thi nghiém

Thoi gian sdy t [h] 0 1 2 3 4 5 6 7 8 9 10 | 11 12

D6 am khong khi (%) | 30 | 27,5 | 252 | 23,6 | 21,8 | 20,4 | 19,5 | 18 | 17,3 ]16,5| 158 | 153 | 15

D6 am tuyét doi cua

01 W (ke am/ke vek) 1,924 (1,463 |1,227 (0,942 0,786 |0,621 (0,511 | 0,5 10,372 {0,339 (0,325 {0,279 (0,258
Nhiét d6 t6i 6 (°C) 41,3 (44,3 |45,4 |46,3 (47,1 (482 (48,7 | 49 49,2 (49,4 149,46 |49,5 |48,5

Duya vao bang 1 ta v& dugc dd thi trang thai cua khong khi say, nhiét do, 46 4m tuyet dbi
clia toi sdy theo thoi gian nhur hinh 8.

Qua bang 1 va hinh 8 cho thiy rang: Sau 12h d6 am tuyét ddi cua toi giam tir 4,917 + 0,258
kg dm/kg vck. Nhiét do sdy toi tang tir 41,3°C + 48,5°C, d6 4m tuong d6i cua khong khi say
giam tir 30 + 15,0% (khong khi luc nay dong vai tro la dong khi sdy, nghia 1a n6 vira mang nhiét
dén cho vat liu say dong thot lai mang am tur vat liéu say ra ngoal) Vi vay, nhiét do toi say tang
Ién con dong khi say giam xudng. Do giam am cua toi va d¢ giam am tuong ddi ctia khong khi

trong budng sy ciing pht hop v6i quy ludt giam am khi sdy toi ciia cia tic gia Pham Anh Tuin
2010 [8],[9].

w
2

i - 2.0 {59
30{ =8 ——v—v—Y[ oo
23 e 8] s
2 - '/ —a— (%) 1.6 =g g:_),
® 26 - v g = 462
= ‘>( —o— W(kg am/kg vek) 14 E[40=
=24 . [12 of .2
%] ‘\'\. —v—o°C 1.2 2 445
et AN it
22 ¢ o e Los o[ "+3
“(g 18 \ \l\ 0.6 “51 10
g . [ 0.6 3F408
é - \"i“—‘,}\.\.\ Lo.4 E f§'
O —o—am-—g i "f—SXE:
14 4 i E
T v T T T T T T T T 1 L 36
0 2 4 6 8 10 12

Thdi gian sdy (h)
Hinh 8. Quy luat thay d6i do 4m twong ddi clia khong khi sy, nhiét do, do 4m tuyét doi
cua toi say theo thoi gian
3.3. X4ac dinh d9 dong déu vé nhi¢t d ciia téi thai lat trong budng sy

Trong ti sdy nhiéu ting, d6 kho dong déu 1a yéu t6 co ban anh huong dén chat luong san
pham say. B¢ ddm bdo tinh chat dai dién cho khoi toi sau khi say, chung t6i lay 20 mau & cac vi
tri khac nhau theo chiéu cao va chi€u ngang buong say. Theo chiéu cao lay mau ¢ 4 tang (2 khay
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gitra, trén cung va dudi cung), theo chiéu ngang 1iy 5 mau theo dudng chéo. So d6 ldy mau diém
theo mit cat ngang budng siy dugc thé hién trén hinh 9.
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Hinh 9. So db vi tri léy mau vai qua theo mit cét ngang buéng séy

Cac tac gia da tiép tuc thi nghiém c6 ché do sdy t6i vu T = 50°C; v = 0,6m/s; h = 25cm dén
do kho dong déu ctia san pham trén bon khay say (bang 2) va hinh 9:

Bang 2. Nhiét do toi thai lat trong budng siy

Thoi gian sdy (hy 0 1 2 3 4 5 6 7 8 9 10 11| 12
Khay 1 423 | 42,9 | 43,6 | 44,4 | 451 | 459 | 46,4 | 468 | 472 | 47,5| 47,65| 47,8 | 47,9
Khay 2 423 | 43,1 | 43,9 | 44,7 | 454 | 46,2 | 46,8 | 473 | 476 | 47,8 | 48 | 48,1 | 48,1
Khay 3 423 | 43,3 44,1 | 45 | 46,2 | 46,9 | 473 | 47,6 | 478 | 48 | 48,1 | 482|482
Khay 4 423 | 43,5| 44,5| 457 | 46,8 | 47,2 | 47,5| 479 | 48,05| 48,1 | 48,2 | 483|483

Su chénh 1éch nhi¢t do tai cac vi tri khac nhau trong buéng séy duogc trinh bay trén cac do

thi hinh 10.
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Hinh 10. Nhiét d6 toi trén cac khay theo thoi gian

Dua vao s6 liéu trong bang 2 va dd thi hinh trén cac dd thi hinh 9 ta c6 thé nhan xég nhu
sau: Nhiét do toi thai 1at & khay hai va khay ba c6 sy chénh 1éch véi nhau khong dang ké. Su
chénh 1éch khay 4 (trén cing) 16n nhit so v6i nhiét d6 dat ban dau cua dong khi sdy 1,7°C +
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2,7°C. Su chénh léch khay 1 (du6i cing) 14 nho nhat tir 2,1°C + 2,7°C. Qua db thi cho thay, su
chénh léch nhiét do giita cac khay voi nhau, giita cac khay va nhiét do dat ban dau nay la khong
16n. Vi vdy, khong anh huéng nhiéu dén d6 dong déu ctua mé siy ciing nhu chit luong cua san
pham sy twong dong véi két qua nghién ciru [5] .

3.4. Phén tich chi tiéu ly héa cua téi

D¢ danh gia chat lugng toi kho sau khi sdy, ching t6i phdi hop v6i Trung tim Phan tich
va Giam dinh thyc pham Quoc gia - Vién Cong nghiép thuc pham Ha No1 tlen hanh phan tich
xac dinh mot s6 thanh phan hoa hoc ctia mau san pham toi sau khi say qui vé dang kho tuyét
d6i. Sac ky d6 ham luong Vitamin B, duoc xic dinh trén may do sic ky long hiéu ning cao
nhu trén hinh 11.

mv
etector A241hm

Tin hiéu Pic

16.687/521925

00‘ o ‘10‘ o ‘20‘ B ‘30‘ o ‘40‘ o ‘50‘ B ‘60‘ o ‘70‘ o ‘80‘ o ‘90‘ o ‘100‘ ‘ ‘r}in
Thoi gian luu chat dan

Hinh 11. Séc ky d6 ham luong Vitamin B1
Két qua phan tich thanh phan héa hoc ciia toi tuoi va kho duoc ghi trong bang 3.

Bang 3. Két qua phan tich chi tiéu Iy hoa cua toi

Thanh phin héa hgc Nudée Hydrat Cacbon Protein VitaminB1 Chit béo
Tuoi 62 29 1 0,16 1
Khoé 17,71 2,73 13,62 0,22 0,4

Qua bang s6 liéu ta v& dugc dd thi biéu dién su so sanh thanh phﬁn héa hoc cua t61 sau khi
sdy. Qua do thi hinh 12, ta théy, cac thanh phan hoa hoc co su bién ddi dang ké: ham lugng
hydrat Cacbon gidm 29% xuong con 2,73%, ham lugng vitamin B, tang tir 0,16mg/100g 1én
0,22mg/100g, lrong nudc giam xudng rit nhidu va dic biét 1a khéng con ndm men, ndm mbc
nho d6 da kéo dai thoi gian bdo quan.

Hinh anh t6i sdy kho hinh 13 cho thit mau sic cua toi sdy tring nga vang déu, toi van giir
duoc mui hing ddc trung, ham luong tinh dau diallyl trisulfide ¢6 ton that do nhiét nhung so véi
nguyén liéu tuoi 0,13% tuong g vdi 0,39% ham lwong chéat kho 1a khong dang ké vi sdy nhiét
d6 thap phu hop v6i khuyén cdo ham lugng tinh dau coi 1a mat mat dang ké toi 41% khi say
nhiét [3], [7].
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4. KET LUAN

Qua két qua khao nghiém da xac dinh duoc ché d6 sdy tdi wu véi nhiét do dong khi sdy
50°C van toc dong khi say 0,6my/s, khoanh cach gitra cac khay dung san pham sdy 25cm khi d6
toi c6 do kho dong déu t6t nhat, thoi gian sdy 1a 12h, t6i c6 mau tring nga vang, mui hang ty
nhién cua toi, giit dwoc ham luong tinh dau diallyl trisulfide trong gi6i han t6n that cho phép.

Viéc nghién ciru ing dung coéng nghé say s dung nang lugng biogas ra doi da tao ra mot
hudng ing dung moi trong cong nghiép ché bién co thé sdy nhiéu loai nong san thyuc pham khac
nhdm nang cao chét lwong san pham giam dugc dang ké thoi gian sdy, tin dung duoc ngudn
ning luong khi sinh hoc gop phan tiét kiém niang luong hoa thach va giam 6 nhiém méi trudng.

TAI LIEU THAM KHAO

[1]. Hoang Van Chudce (1999), Ky thudt sdy, NXB Khoa hoc k¥ thuat, Ha Noi.

[2]. Qubc Duong (2008), Phong chita bénh nho rau, ci, qua quanh ta, NXB Tir dién Bach
Khoa, Ha Noi.

[3]. Harunnobu Amagase, Brenda L.Petesch, etc (2001), Intake of Garlic and Its Bioactive
components, Journal of Nutrition, pp 955 -962.

[4]. Hein rich P.Koch-larry D. lawson (2000) - Tran Viét Thing dich - T6i - Khoa hoc img
dung va chita bénh, Nha xuat ban Khoa hoc k¥ thuat.

[5]. binh Vuong Hung, Pham Xuan Phuong, Nguyén Xuan  Trung, (2012), Nghién cvu qua
trinh sdy t6i bang hé thong say ding ndng lwong mdt troi kiéu hén hop doi luu tw nhién, Tap chi
khoa hoc dai hoc Hué, tap 71 sb 2 nim 2012, pp153 — 162.

[6]. Tran Vin Pha (2001), Tink todn va thiét ké tinh todn hé thong sdy, NXB Gido duc.

[7]. Rahman,M.S.and Prera (2017), Handbook 0f food Preservation, Second Edition, pp
403-427.

[8]. Pham Anh Tuén (2010), “Nghién ciru qua trinh cong nghé sdy dé ndng cao chdt hrong
san pham mét sé rau qua Viét Nam bdng cong ngé sdy bom nhié”, luan an Tién sy k¥ thuat,
Truong Pai hoc Bach khoa Ha N6i, Ha Noi, pp 63 -71

[9]. Pham Anh Tuén va nhém cong su (2009), “Téi wu héa qud trinh sdy t6i bang phirong
phdp sdy bom nhiét kiéu thing quay”, Tap chi Khoa hoc va Cong nghé, tap 47, s6 3, pp 47-56.



