TAP CHI

CONG NGHIEP NONG THON

JOURNAL OF RURAL INDUSTRY

ISSN 1859 - 4026

HOQ1 CO KHi NONG NGHIEP VIET NAM
Victnamesc Socicty of Agniculmural Engincering (VSAGE)

,.

wd inddd i d T
Je91YYs

-

|
-.I.-.J
LY L EEFEE L

=

el EEEE]

N

VIEN OO DIEN NONG NGHIEP VA CONG NGHE SAU THU HOACH
CONG TY COPHAN COVPIEN VA XAY DI'NG VIET NAM
VIEN NGHIEN CUU THIET KE CHE TAO MAY NONG NGHIEP



Cng Pham Minh Tudn
Pho Ehd fich Bamnbeo Capltal

al Hol thao gap gonha dau

tu dé cap nhatkét quakinh
doanh quy /2021, ong Tuan
ciing chia s& di nam 2021 co
nhiing théi digm cuc ki kho
khan do dich bénh COVID-19
nhung BOG vin vuigt qua va dat
2.589 ty dong doanh thu va gan
973 ty dong loi nhudn. Bay la
ket qua kinh deanh cao nhat
clla BCG k& 1 khi thanh lap dén
nay.

Cac du an bat dong san cua
BCG Land “tré hen” ban glao
trong nam 2021 do dai dich
COVID-19 lam anh huong tisn
do xay dung, Thoi diem ban
giao dugc duge déi sang nam
2022. W1 vay day se la nam ghi
nhan doanh thu lan cia BCG
Land, di kign khodng 4.800
-5.000 ty dong.

Ngoal ra, trong nam 2021,
BCG Land da kip M&A mot 56 du
an tiém nang lam “cla dé danh’,
hoan thign phap ly cac du an
nhr Amor Hoi An (Quéang Nam |,
khu din cu Cau Rong (Da Nang),
quy dat cia BCG Land van dang
tiep tuc ma rong tai nhigu tinh
thanh.

Treng nam 2022, BCG Land
sé hoan thién phaply va thist ké
dé thi cong KCN Cat Trinh. Ngoai
ra, BCG Land cén ién khai 160
thieu 2 du an la Phonix Moun-
tain 33 ha & Binh Binh va dy an
Fﬁlmwuage 20 ha o Dk Nong.
Dt Kign s& €6 thém du an o

Quana Ngai khoang 20 ha,
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d linh vuc xidy dung - ha
tang, Tracodi {HoSE: TCD) co ket
qua kinh doanh tich cue trong
ndm- 2021, dat deanh thu 3.111
ty dong, loi nhuan sau thué dat
342ty dang,

Tracodi md dau nam 2022
thusdn loi khi viia ky két hop
dong trong goi thau thudc du
an san bay Phan Thiét trj gia hon
400 ty déng. Mgoal ra, Tracodi
cing duoc chap thuan dé xuat
xay dung tuyén duong néi cau
Dai Ngai (ndi Tra Vinh - Séc
Trang) tren 30km.

D& co thém nguon luc trién
khai cac dir an duting cao toc tai
vimg déng bang song Cdu
Leng, Tracodi dang lam viec de
néng cong suat khai thac mo da
Antrace tir 1,5 triéu khdi/nam
IEn 2 trisu Khol/ndm. Tracod
cung 0 ke hoach ma rong thém
20 trigu khai trif luonag,

0 mdng nang lugng tii tao,
BCG da phat dien khodng 600
MWV néng luong mat tréd va du
kidn tiép tuc tridgn khal 550 MW
dien gio tai Trd Vinh va Ca Mau
sau khi mia bign dong ket thaic
(khodng thang 4/2022). Ong
Pham Minh Tudn tu tin véi nang
hic trién khai du an cia BCG
Energy, muc tieu sd hiu 2 GW
vio ndm 2025 la hodn toan kha
thi.

Mang san xuat cia BCG da
dan an dinh lai khi dich bénh
dugrc kigm sodt, co phigu Cong
ty CP Phat trign Nguyén Hoang
duf kien =& dugt giao dich trén
san Upcom vac khodng quy
2022,

O CAPITAI
TRONG

\

- —

JIAM 2027

O mang dich vu tai chinh -
bao hieém ma BCG viia md rong
trong nam 2021, BCG da thanh
cong khi MEA va nam gl hon
80,6% co phan Bac hism AAA.
BLG dat thai han tai cd cau Bao
higm AAA ong vong 3 ndm,
dua Bao hiém AAA dat doanh
thu 500 ty déng treng ndm
2022, 1.000 ty dong trong 2023
va 2.000 ty dong vao nam 2024,

Cudi thang 2/2022, Bao
higm AAA da co nudc di mai khi
lien k&t véi Rainbow Group va
Papaya Insurtech dé phan phai
san pham bao higm qua cacing
dung cong ngha,

Mhitng dong thal trude dé
nhy chi 1.000 ty dong dé mua
torg cong 30 wigu b phidu
TPBank trong dot phat hanh
rieéng 1& héi thang 9/2021, qua
do nam gir 2,56% von TPBank;
dau tv vao Cong ty Ching
khoan Thi Ba (CASC), dé cif
nhan sy cap cao vas HDAT
Eximbank khién gidi 13i chinh
tin rang BCG sé "lam nén
chuyén” & linh vwic nay.

Bang chu y, trong nam 2021
BLG da thanh céng khi giam
manh ty 18 nofvan chi sé hd ti
7.1 v 3.4 va du kisn tiép tuc
gham vé dirdi 2 trong trung han.

Du chua thé cong bo ke
hoach Kinh doanh 2022 nhung
ang Pham Minh Tuan cho biét
doanh thu va loi nhuan 2022 se
cao hon han so véi mirc da da
ra tai OHECH 2021. BCG lén
dang lén ké hoach co tie tai
thiéu la 8 - 10%, bao gam tién
mat va ci phiéu,
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TONG QUAN VE MAY GIEO SA LUA KET HOP BON PHAN THEO HANG

TS. Nguyén Thanh Hdi '
TOM TAT

Ung dung may gieo sa hia két hop bon phén theo hang trén thé gici cho thdy mdy
c6 ndang sudt cao, phit hop véi ruéng lia nuée & Viét Nam. Gieo sa theo hang mang lai
nhiéu loi thé so vdi cdy liia thii cong truyén thong: lwong hat giong giam 30~45%, bdo
dam vé thoi vu do rit ngdn thoi gian sinh truéng cia cdy lia tir 57 ngay, tang ndng
sudt t6i 20+30%. Mdy gieo sa theo hang theo nguyén 1y khi dong théi hat ciia Nhdt Bdn
cho phép hat va phén viii sau trong bun theo yéu cau néng hoc, do dé ty 1é nay mam cao,
tranh bi chudt, chim, éc buwou vang pha hoai. Gieo sa két hop bon phan vién nén cham
tan dd giam nhén céng lao dong, phan tan trong suét thoi gian sinh truéng cia cdy hia
nang cao hiéu qua sw dung phan, tranh bj ria troi.

Tw khoa: May gieo sa lua theo hang, may bon phan, phan cham tan, gieo sa
ABSTRACT

Application of strip rice seeder and fertilizer machine combination worldwide shows
that the machine has high productivity, suitable for wet rice fields in Vietnam. Sowing in
rows brings many advantages compared to traditional manual rice transplanting: re-
ducing of seed by 30+45%, shortening the growing time of rice from 5-7 days and in-
creasing the yield up to 20+30%. The Japanese air-assisted strip rice seeder has worked
on the principle of the aerodynamics of blowing seeds. It allows seeds and fertilizers to
be buried deep in the mud according to agronomic requirements, so the germination rate
is high, avoiding the destruction of birds, mice, and yellow snails. Sowing in combination
with slow release pellet fertilizers has reduced the labor, and the fertilizer slowly releases
during the growth of the rice plant, improving the efficiency of fertilizer use and avoiding
being washed out.

Keywords: Strip rice seeder, fertilizer machine, slow release pellet fertilizers, rice seeder

1. PAT VAN PE

Viét Nam la nuéc néng nghiép voi
hon 70% déan s sdng bang nghé nong
trong d6 chi yéu 1a san xuét lua gao. Theo
thong ké cia B Nong nghiép va Phat trién
nong thon nam 2018, viéc co gidi hoda
trong nong nghiép hién nay chii yéu tap

! Khoa Co dién, Hoc vién nong nghiép Viét Nam

2

trung trong cac khau lam dat, tudi tiéu
phuc vu san xuat la tai dong bang séng
Ciru Long, dong bang song Hong, dat
80+90%. Cac khau khac nhu gieo trong,
cham soc, thu hoach va so ché 12 40+-50%.
Con lai cac cdy trong can, cdy cong nghiép
khac, ty 18 tng dung co gi6i hoa rét thap.

TAP CHi CONG NGHIEP NONG THON SO 45
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Theo PGS. TS Chu Van Thi¢n, khau gieo
trdng co gi6i hoa 40+50% nhung thuc chat
nguoi nong dan su dung cac dung cu sa
hang kéo tay [4]. Vi du: trong 10% co gidi
hoa khau gieo cay & Bac Ninh thi c6 hon
900 dung cu sa hang va chi c6 3 may ciy
ma khay cua Kubota.

Thuc té cho thiy sa hang mang lai
nhiéu loi thé so vé6i cdy lta thil cong truyén
théng: Luong hat gidng giam 30+45%;
Bao dam vé thoi vu do rat ngén thoi gian
sinh trudng cua cay lba tir 5+7 ngay; Tang
nang sudt téi 20+30%.

Tuy nhién, sa thu cong hoac sa hang
st dung cong cu gieo c6 mat sb han ché
nhu: hat gieo dé bi ndi trén mit ruong (do
d6 kha ning nay mam va phat trién bi han
ché) chim chuot ph4 hoai; mong ma dé bi
ton thuong (do co sat trong qua trinh
chuyén dong xoay trong trong gieo); sa
khong déu va chi phi nhan cong van ¢ muc
cao (so voi cdy, gieo sa mic du da giam
dugc cong gieo ma, van chuyén ma, cong
ciy nhung cong lam dét ting va phai mat
cong dam laa cho déu khi cdy c6 3+4 14).

Nhu vay, c6 thé thiy co gidi hoa khau
gieo cdy cta Viét Nam con & muc rat thap.
Mic du, trong nhirng nam gan day, nguoi
nong dan dang chuyén dan tir viéc cay lua
truyén théng sang gieo sa, nhung cac may
gieo sa dang st dung pho bién 1a cac cong
cu gieo sa kéo tay, mot sé it duoc lién hop
voi may kéo [2], nang suat thap va nhat 13
khong dam bao yéu cau néng hoc. Hau hét
cac loai mdy gieo nay déu co chung
nguyén ly lam viéc: dua vao sy roi tu do
cua mdng ma qua 16 nho, do d6 gieo sa
khong déu. Kha ning roi ty do cua hat
mong ma qua 16 nho phu thudc vao nhiéu
yéu td: luong mong ma trong thung chira,
kich thudc cua hat thoc gidng, kich thude
cua ré mong, do am uot cua mong ma va
cua 16 thoat mong ma. Mat khac, cac may
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sa co thung chira mdng ma quay, trong qua
trinh gieo, mong ma bi xoay, cha xat vao
nhau dan dén bi ton thuong mam va ré, anh
hudng nhiéu dén sy phat trién cua ciy con;
mat do cay lua chua déu nhau, nhiéu chd
trén mit rudng con bi trong, khong co
mong ma; khi mong ma dai thi chd tréng
trén mat rudng rat nhiéu. Hon nita, theo
nghién ciru cua Vién nghién ciru va Phat
trién dong bang séng Ciru Long, bai hoc
Can Tho thi sa hang cho ning suit, sd
bong chic cao hon sa lan trong khi lugng
hat gidng cta sa hang thap hon [5].

Hién nay, thuc tién san xuat yéu cau
can c¢6 may gieo sa theo hang ning suit
cao, dam bao do déng déu, hat gieo c¢o do
chim trong bun tur d6 tang kha nang nay
mam, tranh chudt, chim ph4 hoai, dam bao
su phat trién cua cdy non. Khiu bon phan
cling duoc lién hop vdi may gieo dam bao
su dong déu ctia phan bon lot, tiét kiém chi
phi phén bon, tur do tiét kiém chi phi san
xuat va nang cao hiéu qua kinh té cta san
Xuat nong nghiép.

II. TINH HINH NGHIEN CUU
PHAT TRIEN MAY GIEO SA TREN
THE GIOI

O cac nudc co nén nong nghiép lua
nude phat trién nhu Nhat Ban, Han Qudc,
Dai Loan,... qua trinh san xuét lua duoc
co giéi héa hoan toan, mang tinh dong bo
cao. O khau gieo cdy, bén canh viéc st
dung may cdy, may gieo sa duogc chu trong
phat trién va 1a xu huéng nghién ciru tng
dung trong nhitng ndm gan day. May sa lta
duoc thiét ké dua trén hai huéng chu yéu
1a gieo trén nén dat kho va gieo trén ruong
bun. Tt nam 2000, mdt loat cac may gieo
sa duoc nghién clru va tung ra thi trudng
dé dap tng nhu cau gieo hat trén cac ruong
khé hoic c6 nén dat cng nhu may gieo
cua cong ty Iseki, Kubota, Yanmar (Nhat
Ban) [9]. Hinh 1 1a may gieo cua cong ty
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Kubota, Nhat Ban, co thé gieo déng thoi
6+8 hang va gieo theo khom.

Mot sb cong ty cta Trung qubc ciing
d3 nghién ctru san xuit mdy gieo sa theo
hang (Hinh 2). Pon ctr c6 cong ty Shanghai
Shidal Modern Agricultural Machinery san

(Nhdt Bén)

Hinh 2. May sa hang cua cong ty Shanghai
Shidal Modern Agricultural Machinery
(Trung Quoc)

Xuit cac may gieo theo hang 20+25 cm,
moi lan gieo dugc 10 hang, nang suat 0,27
ha/h [11]. Cling glong nhu Trung Qubc,
An b cling san Xuat may gieo sa theo
hang. Tuy nhién, may gico sa theo hang
ciia An D6 chu yéu tip trung cho canh tac
cdy lua trén rudng kho, mdi 1an gieo 9, 11,

13 hang, theo nguyén 1y gieo kiéu dia, co
bo phan rach hang va két hop boén phan,
khoang cach va chiéu sau gieo hat c6 thé
thay d6i (Hinh 3 a, b) [12], [13].

Nhin chung cac may trén cua cac cong
ty cua Nhat, Trung Quéc, An Do nghién
clru san xuat tap trung vao viéc gieo hat
trén ruong khod hodc rudng cod nén dét

Hinh 3. May gieo hat cua cong ty
National Agro Industries (a) va Pepsi Co.
(b) An B¢

ctng. Do vy, cdc may nay doi hdi phai co
bd phan x6i dat, cac may kha cong kénh
nhung lugng chira hat 16n.

V6i cay lta nudc tap trung chi yéu &
cac nudc Pong Nam A nhu Viét Nam,
Thai Lan, Phillipin, Indonesia,..va mot
phan Nhat Ban, Trung Quéc. Tuy nhién,
cac nudce trong khu vire ASEAN cling chua
co nhiéu nhién ctru vé& may gieo sa van chu
yéu 1 dung cong cu gieo dang tréng don
gian kéo tay hodc lap trén may kéo 2 banh.

4
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Gieo sa trén rudng lta nude da dugc
nghién ctru boi cac nha khoa hoc Nhat Ban
tor nhitng nam 1905. Cac may gieo sa lua
tryc tiép da duoc nghién ctru va tmg dung
rong rai ¢ vung Hokkaido. Nam 1932 c6
dén 82% dién tich gieo trong ving Hok-
kaido str dung may gieo hat truc tiép. Pay
1a xu huéng moi thay thé viéc cdy lua
nham giam chi phi san xuét [14], [15].
Nhém nghién ctu cua Truong DPai hoc
Tokyo ciing da khang dinh ning suat cta
gieo sa truc tiép khong thua kém so véi cdy
laa nhung da tiét kiém duoc nude tudi va
nhan cong [16].

Cong nghé gieo sa trén rudng lua nude
duoc chia lam hai dang chinh: gieo truc
tiép vo1 hat khong boc va gieo vai hat boc.
Phuong phép gieo véi hat khong boc ¢6 uu
diém 1a don gian nhung hat dé bi ndi trén
mat nudc, ty 1€ ndy mam thap, dé lam thay
d01 vi tri gieo, goc va ré cdy non khong
nam trong bun nén cdy phat trién yéu
(Hinh 4 b) [14].

Dé tranh hat bi ndi cac nha khoa hoc
cua Dai hoc Shinshu, Nhat Ban da boc hat
voi CaOy dé khi gieo hat chim vao trong
16p bun, hat dugc dinh vi t6t hon, cay khoe
hon, ty 1&¢ ndy mam va nang suat cao hon
(Hinh 4 a).

Viéc gieo hat truc tiép doi hoi dong
rudng phai c6 hé théng tudi tidu tot, day 1a
phuong phéap gieo phd bién & Nhat (4p
dung trong khoang 50% dién tich gieo hat
tryc tiép). Trong phuong phap nay, rudng
laa duogc duy tri trong diéu kién thdo can
nude khi gieo, sau khi hat d3 ndy mam
thanh cay non mai cho nude vao. Phuong
phap nay cing thich hop nhimg vung
lugng mua thap trong giai doan lam dat,
gieo hat va tdng truéng cua cdy non.
Luong mua sau khi gieo hat c6 anh huong
dén ty 1 ndy mam cua hat.
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Viéc gieo hat boc khong yéu cau céc
diéu kién dat khat khe nhu trén. Ngoai ra,
c6 thé cho nudc vao sém hon trong giai
doan gieo hat dac biét thuan lgi v1 mua

N Seading
Moo cod
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§Fic doaang |1

= —s :l_ -

Hinh 4. Cong nghé gieo sa cua Nhat Ban

lanh vi hat khi d6 ndm trong bun c6 nhiét
dd 4m hon so véi hat gieo tryc tiép trén bé
mat rudng laa thoat nudc [14], [15].

Trong nhimg nam gan day dé dap Gmg
nhu cau gieo hat cho cdy lua nudc voi ca
hat boc va khong boc, nhém nghién ctru
cua Truong Pai hoc Nong nghi¢p va Cong
nghé Tokyo va nhom nghién ctru cua Vién
May Nong nghi¢p (IAM-NARO), Nhat
Ban da thiét ké, ché tao thanh cong may
gieo sa theo hang (Hinh 5). May st dung
cong nghé khi dong hoc voi gian gom 32
dau gieo, co thé gieo dong thoi 32 hang,
ning suat rat cao, dat 2,0 ha/h [10].

Cong nghé¢ gieo nay gitp viéc phan
chia hat gieo co6 do dong déu cao, mat
khac, cac hat chuyen dong véi van tdc 16n

Hinh 5. May sa hang voi nguyén ly khi
dong hoc (Nhat Ban)
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lam ré 16p nude va bun bé mit khién hat
gieo c6 do sau nhat dinh trong bun (phu
hop véi diac diém nong hoc) do d6 ¢6 dinh
dugc hat, lam tang kha nang nay mam, tiét
kiém duoc giong dong thoi lam giam sy
tan cong cla cac sinh vat khac (oc, chudt,
chim, vit, sdu bo...). Gian gieo vdi cac dau
gieo thiét ké nho gon, ¢ thé bd tri nhidu
dau gieo lam ting ning suat dang ké cua
may [9], [10].

Nhom nghién ctru ctia trudong Pai hoc

Nong nghi¢p va Cong ngh¢ Tokyo cling da
tich hop gieo sa va bon phan trén cung mot
may. Phan dugc rai gitta hang sa laa, hai
hang sa lua c6 mot hang phan & gitra
(Hinh6 a) hodc hang phan léch bén canh
hang sa la (Hinh 6b).
I11. TINH HINH NGHIEN CUU MAY
GIEO SA VA BON PHAN CHO LUA O
VIET NAM VA MOT SO KET QUA
NGHIEN CUU PAT PUQC
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Hinh 6 a. Tich hop bon phdn va gieo sa
(hai hang lua - mot hang phan o gitra)

Seed
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Fertilizer
Seed
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EI .
h ﬁ r‘1 f‘l r‘ %
Hinh 6 b. Tich hop bon phdn va gieo sa

(mot hang sa lua - mot hang phan, hang
phdn léch bén canh hang sa lua)

Nghién ciru vé may gieo sa lta & Viét
Nam con rat han ché, m&i chi c6 mot sb rat
it tac gia nghién ciru vé van dé nay. Phan
16m gieo sa cua Viét Nam la sa lan thu cong
hoac sir dung cac cong cu gieo sa theo
hang gian don (Hinh 7, 8). Sa lan thu cong
c6 nhugc diém 16n 1a tén rat nhiéu hat
giong (tir 180+200 kg/ha). Mat khac, mat
d6 sa qua day nhu vay dé gay ra nhiéu sau
bénh cho cay lua, kho thuc hién viéc co
gi6i hoa trong khau cham soc tiép sau nhur:
lam co, bon phan, dac biét 1a khong thé ap
dung cho san xuat laa gidng tét duoc vi
chung 14n nhiéu lta nén, laa co... rat kho
khir 1dn. Sa hang thii cong mic du di khac
phuc dugc nhugc diém cua sa lan 1a gieo
theo hang tuy nhién van bj ton hat giéng
(100+150 kg/ha), sa khong déu, ty 1é nay
mam thap va d& bi chudt, chim pha hoai do
hat nam trén mt bun. Nhu vay, cO thé théy
cic may sa hang hién c6 van dua trén bo
phan gieo sa hang dang tréng duc 10, dua

Hinh 8. Sa hang bang céng cu kéo tay
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Nghién ciru vé& may gieo sa lia méi
chi c6 Vién Co dién ndong nghiép va Cong
ngh¢ sau thu hoach chu tri nghién ciru dé
tai cap Nha nudc, ma s6 KC-07-25-01,
nghién ctru, thiét ké ché tao may gieo lua
theo hang GLH-2800 (Hinh 9). Vién Co
dién nong nghi¢p va Cong nghé sau thu
hoach da phoi hop nghién clru voi Vign
Lua dong bang song Curu Long Ket qua
cho théy, may gleo duoc trén nén dat udt,
lién hop voi may kéo 4 banh cong suat
20+35HP, khoang cach gilra 2 hang lién
ké: 20 cm; Ning suat gieo dat: 0,6 ha/h, tirc
khoang 5 ha/ngay [6]. May gieo nay su
dung lién hgp may kéo, c6 bo phan lam
phang mat dong Tuy nang suit c6 thé tang
1én va glam cong lao dong nang nhoc cua
nguoinéng dan nhung van chwa khic phuc
dugc nhuogce dlem cua cong cu gieo sa theo
hang. Hat giéng roi xuong bé mdt rugng la
nho trong lugng do d6 van bi tén nh1eu hat
glong do sa khong déu, ty 1& nay mam thap
va de bi chudt, chim pha hoai. May cling
chua dugc tich hop bon phan nén van can
thém nhan cong bon phan sau sa.

Hinh 9. May gieo lua GLH-2800 lién hop
voi may kéo 4 banh

Trén thuc té co mot $6 nong dan da cai
tién 1ap rap b phan gieo sa theo hang lién
két véi may kéo day tay dé giam sic lao
dong nhu anh Pham Thanh Liém ¢ Ddng
Thap (Hinh 10a). Tir chiéc may x4i tay,
anh thay gian x6i bang gian éng nhya sa
hang dai 4m, dng nhya duoc khoét 16 déu
nhau, sao cho lua vira lot ra ngoai va ong
nhya ldn déu khi may di chuyen s€ roi timg
hat mong ma ra, chi can mot ngudi diéu
khién dé sa Ita theo hang May sa hang cua
anh Liém c6 thé két hop phun thude trir
sau. Hién nay, binh quan moi may bén ra
thi truong c6 gia 60 tridu dong [7]. Mot sd
noi nhu Pong Thép, Kién Giang,... nhiing
ngudi tho co khi dia phuong ciing lap rap
bo phan gieo sa theo hang sau méay kéo day
tay (Hinh 10b), gi4 thanh cua may khoang
50 triéu dong [8].

Hinh 10. Mdy sa hang cdi tién ciia
nong ddan Pong bang Song Cuu Long
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vao trong luc cac hat s€ roi Xuéng bé mat
rudng qua 16 thung trén bé mit trong. Diéu
chinh s6 lugng hat va khoang cach bang
cach diéu chinh kich thudce va khoang cach
16. Hat gico s& khé dong déu va bi ndi trén
bé mit ruong, dé bi chudt, chim, sau bo
pha hoai. Hon nira, voi viéc st dung bd
phan gieo sa dang trong s& rat kho tich hop
v6i bo phan bon phan.

Vi khau bon phan cho lua hién nay
nguoi nong dan thuong su dung lao dong
vai tay thu cong (Hinh 11).

Bon phan thuong chia lam 3 dot: bon
16t bang phan chudng trong qua trinh 1am
dat hoic bon phan lan, phan
dam, kali trudc khi cay bira 1an cudi; Bén
thiic ¢¢ nhanh bang phan dam cong thém
v6i mot phan phan 1an. Thoi gian bon thuc
dé cay lua dé nhanh vao khoang 15+20
ngay sau khi cdy. Bon don dong cho lua sir
dung phan dam va kali con lai, bon sau khi
gieo ciy tir 40+45 ngay. Do vdy, phin
thuong bi hoa 1an vao nude, dé bi rira troi
hodc bdc hoi nén hiéu qua s dung khong

Hinh 11. Bon phan cho lua

cao, tén cong lao dong.

Mot sd noi ngudi nong dan két hop
bon phan trén cong cu gieo sa (Hinh 12a)
hodc st dung may phun thudc dé phun
phan (Hinh 12b).

Nhin chung céc cong cu, may bon phan
nay van la rai phan trén bé mit ruong, do
vay nhu da phan tich ¢ trén hi€u qua su
dung phan chua cao, phai bon nhiéu 1an tén
cong lao dong. Véi tién bd khoa hoc k¥
thuat trong vi¢c nghién ctru phan bon da
cho ra doi phan vién nén cham tan. Khi su

dung phan vién nén cham tan, ca qua trinh
sinh trudng va phat trién cta cay lta chi can
bon 1 1an, dai sau trong dét. Yéu céau thuc
tién dit ra can tich hop khau bon phan véi
khau gieo cdy dé giam cong lao dong va
nhit 14 dai phan vién vao dat ting hiéu qua
st dung phan, tranh bi rura tréi va bay hoi.

Nghién ctru tich hop gieo cdy véi bon
phan vién nén cham tan chu yéu thuc hién
vGi cdy trong can; véi cay laa nude cac
nghién ctru tich hop gieo cdy v6i bon phan
coOn rat han ché.

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

Hinh 12. Mdy bon phédn cho lua

Mot s6 tac gia moi chi dimg lai &
dang tach ro1 cong viéc bon phan va gieo
sa (Hinh 13a), hodc ¢ dang cong cu (khong
c6 dong co) lién hop bén phan vién nén va
sa lua cua 6ng Dao Boi Thuyén & Quang

Nam (Hinh 13b). May gieo va bon phan
chua dugc nghién ctru tich hop chinh Ia
mot trong cac van dé trong khau gieo trong
cac nha khoa hoc trong nudc chua giai
quyét duoc.

Hinh 13. Mot s6 cong cu gieo két hop bén phan

IV. KET LUAN

Viéc nghién ctru thiét ké may gieo sa
laa két hop boén phan theo hang theo
nguyén ly khi dong th6i hat co y nghla
khoa hoc va thyuc tién cao {rong viéc ing
dung khoa 'hoc vao san xuat nong nghiép.
May ¢6 the gieo 2432 hang cung lic do
do nang suét cao, co thé gap 3+4 lan so voi
may gico thong thuong. Ung dung may
gieo sa két hop bon phan sé& cho phép gieo

déu hon, gieo theo hang nén glam lugng
hat g10ng khi gleo Hat duoc vui trong bun
theo yéu cau nong hoc do d6 han ché viéc
chuot, chim, 6c‘bu:0’u vang phé hoai, lam
tang ty 1€ ndy mam. Gieo két hop bon phan
vién nén nha chdm da 1am giam nhéan cong
lao dong do khong phai vii phan nhiéu lan
trong qua trinh sinh truéng cua cay lua.
Phan ngap sau trong bun, tranh bi rira troi
nang cao hiéu qua st dung phan.
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NGHIEN CUU THIET KE, CHE TAO MAY TUGI CAY, RUA DUGNG PHUC VU
CONG TAC CANH QUAN MOI TRUGNG TAI HOC VIEN NONG NGHIEP VIET NAM
ThS. Vii Cong Canh', TS. Bui Viét Durc!

TOM TAT

Hoc vién Nong nghiép Viét Nam co hé théng tham co, hoa, cdy canh, cay xanh, hé
thong dwong giao thong néi bé véi dién tich Ion. Hang ngdy nhu cau vé chdam séc, cdt
tia, twdi cdy, quét don, rira hé dwong, thu gom va xir Iy rdc, phé phu pham cdy xanh rat
I6n. Cong viéc nay dwoc giao cho té canh quan méi trwong cia Hoc vién dam nhdn va
phan 16m khoi lwong cong viée dwoc thiee hién thii cong nén hiéu qua cong viéc khong
cao, thuong xuyén bi qua tai. Pé khdc phuc cdc han ché trén, can trang bi cho té canh
quan moi truong mot thiét bi hé tro c6 kha nang di déng va thuce hién nhiéu cong viéc
khdc nhau, truée madt la twdi cdy, rira dwong. Nhitng mdy dang c6 trén thi trieong hién
khéng phit hop véi diéu kién ciia Hoc vién.

Vi nhu’ng Iy do tren viec thiét ké, ché tao may riea dwong két hop véi twéi cdy tai
Hoc Vién co tinh cap thiét cao. Dac biét may thiét ké duwdi dang modul lién hop voi mdy
kéo phu hop voi diéu kién san xudt va kha nang dau tw ciia Hoc vién va la tien dé cho
viéc phdt trién hé thong mdy phuc vu cong tdc canh quan méi truong cho dw én cdy xanh
ciia Thanh pho Ha Néi.

Tir khéa: Thiét ké va ché tao, May twdi cay, riva dwong, Mdy kéo.

ABSTRACT

Vietnam National University of Agriculture has a system of grass, flowers, ornamen-
tal plants, green trees, an internal traffic system with a large area. Every day, the need
for care, pruning, watering, sweeping, washing the pavement, collecting and treating
garbage and waste of green trees is great. This work is assigned to the environmental
landscape team of University and most of this work is done manually, so the efficiency
of it is not high, often overloaded. In a order to overcome those limitations, we are nec-
essary to equip the landscape team with easy to moving and carry out various tasks,
firstly, watering trees, washing roads and transporting garbage.

Thus, the research on designing and manufacturing of watering and washing ma-
chine for the environmental landscape of the University in the form of modules associated
with tractors fitting production conditions and the University § investing ability is crucial
demand, contributes improving working efficiency, also creates a fresh and green envi-
ronment for the University is the base of developing a machinery system for environmen-
tal landscape work of panting project of Hanoi City.

Keywords: Designing and manufacturing, watering and washing machine, tractor.

' Vién Phat trién Cong nghé Co dién, Hoc vién Nong nghiép Viét Nam
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1. PAT VAN PE

Hoc vién Nong nghiép Viét Nam co
dién tich tham cd, hoa, cay canh, cay xanh,
hé thong duong giao thong ndi bod 16n thi
hang ngay nhu cau vé cham soc, cit tia,
tudi cay, quét don, rua he duong, thu gom
va xtr Iy rac, phé phu pham ciy xanh rat
16n. Cong viée nay duge giao cho td canh
quan moi trudng dam nhan va phan 16n
khdi lugng cong viéc duoc thuc hi¢n thu
cong nén hi€u qua cong viéc khong cao,
thudng xuyén bi qua tai.Dé khic phuc cac
han ché trén, can trang bi cho t6 canh quan
moi truong maot thiét bi hd tro c6 kha nang
di dong va thuc hién nhiéu cong viéc khac
nhau, trudc mat 13 tudi cdy, rira dudng.

Hién tai, cac loai may san xuét ché tao
trong nudc thuong duoc cai tién tir cac loai
phuong tién van tai thong thuong, chi thuc
hién dugc mot cong viéc, khong thuc su
phu hop vd1 cong viéc doi hoi tinh tinh
nang cao nhu phuc vu canh quan moi
truong. Viée img dung hé thong may, thiét
bi da nang hién dai hién co trén thé gidi cod
chi phi ddu tu ban dau rat 16n, khong phu
hop vé6i diéu kién va kha nang dau tu hién
nay cua Hoc vién.

Vi vay, viéc nghién ciru thiét ké, ché
tao may tudi cay, ria duong dang modul
lién hop voi méay kéo phu hop véi didu kién
san xuat va kha nang dau tu 1a mot yéu cau
cap thiét, gop phan phuc vu cong tic canh
quan moi truong cua Hoc vién Nong
nghiép Viét Nam.

2. PHUONG PHAP NGHIEN CUU

Pi st dung két hop nghién ctu 1y
thuyét va nghién ciru thyc nghiém.

2.1. Phuong phap nghién ciu Iy thuyét

12

Phuong phap nghién ctru 1y thuyét
dugc su dung dé phan tich, lya chon so dd
két ciu chung ctia mdy, tinh toan xac dinh
cac thong s6 co ban cta hé thong bom va
duong dng, tinh toan hé thdng truyén dong
cho céac bo phan lam viéc.

Phan tich két cau cac may tudi cay, rira
duong trong thyc té va trong céc tai liéu k§
thuat, két hop v6i yéu cau dit ra cho may
tudi cay két hop vai rira dudng dé lua chon
s0 d6 két cAu chung ciia may.

Khai thac tai liéu thong qua cac catalo
vé may bom, sir dung Iy thuyét tinh toan vé
thity luc hoc va tinh toan thiét ké bom dé
xac dinh cac thong s6 k¥ thuat can thiét ciia
hé théng bom va hé théng duong dng.

Vi cac bom va thiét bi thuy luc déu da
duoc san xuat hang loat theo tiéu chuan
nén tinh toan bom va hé thong thiy luc
thue té 13 tinh toan dé dwa ra cac thong sb
can thiét, trén co s& d6 lya chon bom va
cac thiét bi pht hop.

Hé théng bom, bao gdm bom hut va
bom déy, duoc thuc hién theo trinh tu:
chon kiéu loai bom va chon bom theo cac
chi tidu k¥ thuat (luu luong va cong suét)
cua bom.

Kiéu loai bom cin c(r theo dic tinh
cong viée, yéu cau vé khoang luu lugng va
chiéu cao cot ap ctia bom.

Luu luong ctia bom can thoa man diéu
kién:

Qum> Qo= Qyem;

Trong d6: Qg4 1a Iuu luong dinh mure
cua bom, dugc xac dinh theo catalo cua
nha san xuat; Q¢ 18 luu luong can thiét ma
bom can phai dat té1 dé dam bdo yéu cau
cong viéc dat ra; ch 1a Ivu lugng yéu cau,
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duogc xéac dinh theo ndi dung cong viéc ma
bom phai thuc hién; h 1a hi¢u suét chung
cua bom, xac dinh theo cong thuc, trong
cac tinh toan, khi duong dng khong qua
dai, diéu kién twong ty méay dang thiét ke,
thuong 14y h= 0,70- 0,85.

Cong suat cua bom dugc chon thoa
man diéu kién:

NamNe=k . Ny

Trong d6 Ny, la cong suat dinh murc
cua bom ¢ ché do van toc dinh mirc, xac
dinh theo catalo cua nha san xut; Nt la
cong suat to1 thieu ma bom phai dat dugc,
goila céng‘ sut cﬁr} thiét, Nyc la cér}g suat
ma bom can c6 dé dap ting yéu cau cua
cong vige, k 1a hé s6 du trir cong sut,
thuong chon k=1,2 vé1 cong viéc bom
nudc véi tai trong ém, khong co thay doi
dot ngot.

2.2. Nghién ciru thwe nghiém

Nghién ctru thye nghiém dugc str dung
dé xac dinh mot sb thong ) ky thuat cua
may kéo va cac bom trong hé théng, dé thir
nghiém kiém tra, danh gia kha niang lam
viéc clia mdy trong diéu kién lam viéc thuc
té.

Cac noi1 dung thyc nghiém

- Xac dinh luu luong nudce chay qua
mot thiét bi (6ng hat, dng day, voi phun)
duoc thuc hién béng luu toe ké hodc b?lng
cach thu cong (dong lugng nudc chay qua
thiét bi trong mot don vi thoi gian).

- Thtr nghiém danh gia kha nang lam
vi€c ciia may

May thiét ké, ché tao, lip rap xong
duoc thir nghiém dé kiém tra, danh gia tong
thé sy lam viéc ciia mdy va cac b phan
lam viéc chinh, d@)ng thoi xac dinh cac
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thong s6 danh gia kha ning lam viéc cia
may. Cac thong sd can xac dinh khi thir
nghiém may la: Quang duong S (m), thoi
gian t (phut), bé rong mat duong duoc rira
B (m), d0 sach mat duong sau khi rua (%).

Xéac dinh van tdc chuyén dong cua
may: Chon quang duong lam vi¢c ciia may,
do chiéu dai S hai cot mdc (m) bang thudc
day. Dung ddng hd bam gidy xac dinh thoi
gian t (phat) khi may di chuyén hét quing
duong S. Van toc 1am viéc ctia may xéac
dinh theo cong thuec:

v=60.S/1000.t (km/h).

B¢ rong trung binh miat duong duoc
rira duoc do bang thude day, tai cac vi tri
ngau nhién (B;) doc theo quang duong lam
viéc cia may.

B{p=SBj/n, i=1-n, véin la s6 1an do.

D§ sach madt duong xac dinh bé“mg
danh gia cdam quan trudc va sau khi tudi
rua.

3. KET QUA VA THAO LUAN

3.1. Lua chon két cAu téng thé ciia
may véi mot sé thong sé chinh

Tuo1 cay, raa duong la cong viée luu
dong, may vira phai thuc hién viéc phun
nude dé tudi rira, vira phai di chuyén véi
vén tdc tuong ddi 6n dinh. Khi lam viéc
trong moi truong canh quan Hoc vién
Nong nghiép, nuéc phai dugc chira trong
thung di kém theo may. Viéc cung cp ning
lwgng cho may bom va cung cip ning
luong cho may di chuyén c6 thé duoc thuc
hién tir cac nguén doc 1ap voi nhau nhu
dong co dbt trong, dong co di¢n, tuy nhién
thuan loi nhét 1a cung cip ning luong cho
may bom va cho may di chuyén duoc nhan
tir mot ngudn duy nhat. May kéo nong
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nghiép von dugc thiét ké dé thuc hién cac
cong viéc trong ndong nghiép voi kha nang
vura di chuyén tao ra luc kéo 16n, vura trich
mot phan cong sut cho cac may lién hop
v6i nd nén giai phap t6i wu trong trudng
hop nay la st dung may kéo ndng nghi¢p

|| Hé thing
| brm vl thice

11
Il Hg thang
iruyem dong

lay
kéo S
b funri miEn

dé vira cung cap nang luong cho may di
chuyén vira cung cap cho hé thdng bom
lam viéc. So dd khdi cho lién hop may
duoc thé hién trén hinh 1.

Thaumng

| hoc may kén |
AreC

| Ciae dirimg Gng

Hinh 1. So dé khéi lién hop may twéi cdy, riva dwong

Trong so dd trén, hé théng bom va
thiét bi tudi rira duoc dit trén khung gén
dinh vao phia sau may kéo. Cac bom nhan
dong luc tr may kéo qua truc trich cong
sudt va hé thong truyén dong. Bom nhan
dong lyc tir truc trich cong suit cia may
kéo thong qua hé théng truyén dong bang
day dai thang. Thung nudc dugc kéo theo
may kéo qua moéc lién két. Hé dng dan
mém nbi giita thung chtra va hé thong bom
va thiét bi cho phép 1am viéc binh thuong
khi may kéo va thung chira nudc c6 chuyén
dong twong dbi voi nhau trong khi may lam
viéc.

Lién hop may lam viéc nhu sau: May
kéo kéo theo thung chira nuéc dén hd nudc
r0i dirng lai, str dung bom hit dua nudc tir
hé chira vao thung chira. Khi thung chira
day, ngat truc trich cong suat, khoa bom
hat, mé bom day va dua lién hop may dén
dia diém 1am viéc. Dén dia diém lam viéc
ngudi 1ai gai truc trich cong suat cho bom
day lam viéc va cho may di chuyén dé thyc
hién viéc tudi cay hodc rira duong.

Dé tinh toan thiét ké lién hop may, can
can ct theo nhiém vu dit ra va diéu kién
thuc té clia cang quan méi trudng tai Hoc
vién dé dat ra yéu cau cho lién hop may.

14

Trén co s& d6 tinh toan thiét ké hé thong
bom hut, bom déy , cac voi phun cho viéc
tudi cay, rira duong va cac dudng dng, tinh
toan cong suat dé chon may kéo va tinh
toan hé théng truyén dong cho hé thong
bom.

Qua khao sat cac mit duong can duoc
rira va cac cong trinh canh quan can duoc
tudi, nguon nudc dung cho tudi cay, ria
duong tai Hoc vién Nong nghiép Viét
Nam, khao sat cic mdy kéo ndong nghi¢p cd
nho va cac mdy phun tudi trong thuc té,
chung t6i x4c dinh cac yéu cau ky that
chinh cho méy nhu sau:

- Chiéu rong x chiéu dai phun tuéi: 3
x 12 m;

- Bé rong phun rtra dudng 6 m, tée do
di chuyén 3 - 5 km/h.

- Luu lugng hat nude 5 — 7 m*/h, véi
dung tich thirng chtra 2 m?, thoi gian hat
nap nudc vao thung khoang 20 phut.

- Luu luong day 3 - 5 m¥/h, ap suat lam
viéc tdi da 8 - 10 bar, dam béo tudi ap suét
tudi cho cay cting nhu tuodi rira duong.

- May s€ duogc thiét ké dang module,
lién hop véi may kéo 4 banh, co truc trich
cong suit phia sau. Cong suat may kéo du

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

dé kéo lién hop may di chuyén vira truyén
cho bom day dé thyc hién cong viéc tudi
cay, rira duong.

So v6i cac loai may hién ¢o 1a cac loai
may chuyén dung c6 by phan cong tac
dugc tich hop trén xe 0 t6 tai thi lién hop
may kéo- may tudi ciy, rira dudng c6 két
céu don gian hon. Ngoai ra, c6 thé st dung
dau may kéo tich hop voi mot sé bo phan
cong tac khac (nhu 1am dat, cat tia canh
cdy, cham soc cdy trong, don dep dudng
phd) dé thyuc hién nhiéu cong viéc khac
nhau, ning cao hiéu qua st dung ngudn
dong luc.

3.2. Co s tinh toan thiét ké va lwa
chon mét s6 bd phan chinh ciia hé thong

3.2.1. Bom hut

Maéy bom hut c6 nhiém vu hut nudce
tir ngudn nude va dua 16n thung chira. Viée
chon kiéu loai va cong suit bom hut c6 lién
quan mat thiét dén gia thanh va cac thong
s6 k¥ thuat cua lién hop may. Chon bom
cong suit cao thi thoi gian hut nap nudc
vao thung s& duoc rit ngin nhung gia
thanh may cao va nguoc lai. Do chiéu cao
hat khong 16n, nén vé kiéu loai bom, chung
to1 chon bom ly tdm (hinh 2), 1a loai bom
thong dung, co thoi gian khoi dong bom
nhanh, diéu chinh don gian trong khoang
luu luong 16m, va hiéu suat tuong déi cao,
gia thanh ré nén thuong duoc dung trong
néng nghiép va cac nganh cap nuoc khac
(Hoang Duc Lién, 2007).

Hinh 2. Bom ly tam
a - Hinh anh bom ly tim ; b - Nguyén Iy cdu tao ciia bom ly tam.

1 - Banh cong tac; 2 - Truc, 3 - B phdn dan hieéng vao; 4 - Bé phdn dan huéng
ra ciia buong xoan; 5 - Ong hut; 6 - Ong day; 7 - Van mét chiéu; 8 - Luéi chan rdc.

Dua vao cic yéu cau cu thé cua bom
hut thé hién trong cac muc trén, ta xac dinh
duoc s vong cua bom hut 1a 3600 v/ph,
hiéu sut chung ctia bom h=0,73, luu Iuong
Q= 150 lit/phit, cong sudt N =2,62 HP

(2 kW).

Trén co s& do, ta lua chon bom hut la
bom Su80 véi hinh dang va cac thong sb
ky thuat nhu sau (bang 1):

Bdng 1. Théng s6 bom hiit

Ma hang Pau ndi | Qui cach (mm) C61’1g Vong tua | Luu luwgng Luyc Luwe
suat day hut
SU-80 80mm 395%250x255 2,62 HP 3600rpm 150lit/phat | 36 M ™
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3.2.2. Bom diy

Cén cu theo yéu cau cong viéc bom
tudi cay, rua duong va uu nhuoc diém cua
cac loai bom, chung t6i chon bom day la

bom pitston. Loai bom nay c6 kha nang tao
ra ap suat cua chat long bom rat cao, tri s6
cot ap khong phu thude vao luu luong.

Hinh 3. Bom piston

a — Hinh anh bom piston; b — Nguyén 1y ciu tao ctia bom piston.

1 - Piston; 2 - Xilanh; 3 - Ong day; 4 - Van day; 5 - Budng lam viéc;
6 - Van huat; 7 - Ong hit; 8 - Bé chit 1ong ; 9, 10 - Co ciu tay quay.

Theo céac cong thirc tinh toan trong tai

lwong can thiét Q.= 114 lit/phut; N = 7.5

ligu [4]; [6]; [7] ta x4c dinh dugc s6 vong HP. Tur do, chiing to1 chon may bom cao ap
quay cua bom day ngm= 900 v/ph; Tvu  HL-120 ¢6 thong s6 k¥ thuat (bang 2).

Bang 2. Théng sé ciia bom HL — 120

S6 vong S Cong suat | Luu lwong Ap suit Kich thwée Trong
quay xilanh (HP) (lit/phit) (kg/cm?2) (mm) lugng (kg)
900rpm 3 10 Hp 125 10-50 525*390*560 | 38

3.2.3. Lwa chon may kéo

Do di chuyén trén mit duong nhwa
hodc bé tong, cong suét chi cho di chuyén
khong 16n nén may kéo dung trong lién
hop may dugc chon 1a may kéo 4 banh
bom, cong suit nho. Cong suit may kéo
phai du dé kéo may bom hat khi hat nap
nudc vao thung chira, khi vira di chuyén
vira truyén dong cho bom day dé thyuc hién

16

viéc tudi cdy hodc rora duong. Trén co s&
tinh todn so bo phan cong suat chi cho cac
cong Vlec nay, ta xac dinh duogc khoang
cong suat can co cua may kéo khoang 12-
17 ma lyc. Trén co so so sanh cac loai may
kéo dong hang dang dugc st dung phd
bién hi¢n nay, chung t61 chon may kéo
MITSUBISHI 1500 c6 cac thong sb ky
thuat cho trong bang 3.
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Bang 3. Théng sé chinh ciia déng co mdy kéo va may kéo

Pong co May kéo

Kiéu MITSUBITSHI-D1500 Tong chiéu dai (mm) 3022

Pong co diesel 4 thi, dang | Tong chiéu rong (mm) 1590
Loai dung, dung hé théng lam

lanh
S6 lwong xylanh 2 Tong chiéu cao (mm) 1300
Tong cong suat HP 15 HP Khoi lwong (kg) 1370
Cong suit thuc HP 14 HP Hop sb 8 tién, 2 lui
PTO (rpm) 540 -720 Tbc do tdi da (km/h) 22,2

3.2.4. Thiét ké cum truyén dong

May s& bao gom 1 bom hit va mot
bom day. Hai bom nay s€ nhan truyén dong
tryc ti€p tu truc thu cong suat cua may kéo
thong qua bd truyén banh rang con va hai

bo truyén dong dai. Bé dam bao khong lam
thay doi két ciu cua ph?m dong luc, bd
truyén dong cé cAu tao gon, nhe, gia thanh
ré, d& dang thay thé sira chita, chung toi lya
chon truyén dong bang truyén dong dai.

Hinh 4. So do truyén dong da thiét ké
a — Cum truyén dong voi mot so thong so kich thudc chinh,
b — Hinh anh cua cum truyén dong sau khi da thiét ké xong bang phan mém vé 3D.

Truyén dong dai duoc st dung dé két
nbi va truyén dong tir hop giam tbc téi bom
day va bom hut. Cong suat cia may bom
hut 1a 2,62Hp = 2 Kw, téc d6 quay 3600
v/ph, bom day 1a 7Hp = 5,2 Kw, téc do
quay 900 v/ph.

Toc do quay tai dau ra hop sb trung
gian 13 684 v/ph, nhu viy ty sb truyén cua
truyén dong dai cho bom hut 1a 1:5, ty sb

truyén cua bom day la 1:1.3

Chon loai dai vai cao su, dai thang ban
B c6 riang, lam viéc thich hop chd 4m uét.
Dua vao cac cong thirc tinh (Trinh Chat va
Lé Van Uyén, 2003; Nguyén Trong Hiép,
Nguyén Vin Lam, 2007) ta tinh dugc cac
thong sd co ban cua bd truyén dong cho
bom hut va bom day (bang 4).

Bang 4. Théng s6 co ban ciia bé truyén dong cho bom hit va bom ddy

Bo truyén dong dai cho Bom hut Bom day
Thong s6 Ky hiéu | Gia tri Ky hiéu | Gia tri
Pudng kinh banh dai chi dong D, 250 mm Dy 150 mm
Puwong kinh banh dai bi dong D, 50 mm D> 115 mm

TAP CHi CONG NGHIEP NONG THON SO 45
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Ti s6 truyén 1a 1:5 Ine 0.73
Chidu dai dai L 1300 mm | L 1000mm
Khoing cach truc A 400mm | A 320 mm
Chiéu rong dai B 17 mm B 17 mm
Luwe cang dai Fo 414 N So 414 N
Luc tac dung Ién truc F; 802,39 N | Ry 826,77 N

3.3. May tudi cay, rua duwong sau khi
da thiét, ché tao, lap ghép cac bo phan

3.3.1. Tong thé mdy sau khi da tinh
todn thiét ké

B

~

So do tong thé may tudi cay, rira
duong c6 dang nhu trén hinh 5.

Hinh 5. So do tong thé may twdi cdy, rira dwdng sau khi thiét ké
1 - May kéo; 2 - Bom hut; 3 - B§ truyen dai cho bom hut;
4-Bo truyen dai cho bon day; 5 - Bon chtra nudc;

6 - Bom day; 7 - Cum gia d&; 8 -

3.3.2. Ché tao cdc chi tiét, cum mdy
va ldp rdp lién hop mdy

Trén co s¢ ban v€ da thiét ké, nhom
nghién ctru da tién hanh che tao cac chi tiét,
cum cua may Cac chi tiét duoc ché tao
dam bao yéu cau vé k¥ thuat va theo quy

Bo truyen trung gian.

trinh dé dugc xay dung dé dam bao sau khi
lap ghep vao he thong may da ché tao lam
viéc tot (Tran Van Dich va cs, 2009) Trén
hinh 6 thé hién qua trinh ché tao va lap rap
cdc b phan va may tudi cdy rira duong sau
khi da lp rap hoan chinh.

Hinh 6. Ché tao ldp rdp cdc bg phéin va mdy hoan chinh
a - Cum truyén dong sau khi dé lap chi tiét da duoc ché tao va dugce tinh toan lua chon;
b — Ro mooc dé ldp thing chira nudc; c- May tuoi cdy rira dudng hoan chinh.

18
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3.4. Kiém tra danh gia kha ning lam
viéc cia may tudi cay, rira duwong

May sau khi ldp rap hoan chinh da
duoc kiém tra khao nghiém dé danh gia
kha nang lam vi¢c cua cac bd phan may
cling nhu danh gia tong thé toan may.

3.4.1. Kiém tra khd ning lam viéc &
ché dp riva dwong

Bdng 5. Két qua khao

Céc budc tién hanh:
ot Cai dat s tuyén dong tai s6 2 va sb
3 tang nhanh;
+ Cai truyén dong truc cac dang & toc
do 720V/p;
+ Bam gio khi hét 2m3 nuéc trong
binh;
ot Thuc hién 5 1an khac nhau. Két qua
the hi¢n, trén bang 5.

nghiém qud trinh rua duong

So lan

1 2 3 4 5
Thoi gian rira (phut) 40 44 43 42 45
Quiéng duong (m) 420 395 405 410 392
Bé rong rira (m) 2,8 2,5 2,7 2,6 2,4
Do sach (%) 95 90 91 93 88

Nhan xét: Qua bang 5 thiy rang khi
tién hanh ria duong véi lugng nudc trong
binh 14 2m? thi két qua c6 su dao dong nhu
sau: thoi gian 40 + 45 phut, quang duong
dugc rira 392 + 420 m, bé rong rira 2.4 +
2,8 m va d0 sach 88 +~ 95 % . Su dao dong
nay khong thé hién su twong quan giita thoi
gian rira, quing dudng rira, bé rong rira va
do sach. S& di co su sai léch vé két qua
giita cac lan thi nghiém 13 do mirc ga khong
déu va van tdc di chuyén lac nhanh lic

cham moi khi thir may. Thoi gian ria trung
binh roi vao khoang 42,8 phut. Quang
dudng rura trung binh vao khoang 404,4 m.
Bé rong rira trung binh 2,6 m. BJ sach mat
duong trung binh 91,4%. DPam bio duoc
qua trinh lam vi¢c lién tuc cua may.
3.4.2. Kiém tra khd néng lam viéc ¢ ché
do twoi cay

Thuec hién cac bude tién hanh gidng nhu
khi rira dudng ta c6 bang két qua (bang 6)

Badng 6. Két qua khdo nghiém qud trinh tudi cdy

S6 lan 1 2 3 4 5
Thoi gian twéi (ph) 75 80 70 82 85
D¢ cao khi twdi cay (m) 35 3,1 3,2 3,4 33
Ban kinh twéi (m) 1,4 1,5 1,3 1.6 1,45
P§ tudi xa (m) 10,5 | 12 | 11,5 | 12,5 12
Po Am trung binh sau tuéi(%) 80 83 77 85 84

Nhan xét: Két qua cho théy su sai léch
giita cac lan thi nghiém 13 do mirc ga khong
déu va van tdc di chuyén luc nhanh lic
cham mdi khi thtr may. Thoi gian tuéi
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trung binh roi vao khoang 78,4 phiit. Chiéu
cao tudi trung binh vao khoang 3,3 m. Ban
kinh tudi trung binh 1,45m. Bg do am
trung binh sau khi tuoi dat 81,8 %. B0 tudi
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xa ¢6 thé dat 11,7 m. Pam bao duoc qua
trinh lam vi¢c lién tuc cua may.
4. KET LUAN

May tudi cay, raa duong lién hop
v6i may kéo 4 banh co két cdu chic chin,
lam viéc 6n dinh. Trén co s& so d6 hé théng
truyén dong va cac két qua tinh toan, da lwa
chon duoc cac co cdu dan dong hop 1y, c6
két cau va nguyén Iy hoat dong ciing nhu
cac thong sé ky thuat phu hop véi didu kién
san xuat ché tao va khi sir dung. May dap
mg duoc yéu cau ky thudt cham soc cac
loai cay, hoa, tham co c6 trong khuon vién
cua Hoc vién Nong nghi¢p Viét Nam,
nhiéu Truong dai hoc, Vién nghién ctlru.
Ngoai viéc cham s6c may c6 kha nang [am
sach so bd mat duong. May kéo sir dung dé
két nbi va truyén dong cho may cong tac
6 bo phan két ndi va truyén dong cho may
cong tac thuan tién, chic chin. May co
nhiéu sb truyén dé c6 thé lya chon toc do
lam viéc phu hop, c6 bd phan chuyén
huéng, phanh an toan 6n dinh.
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NGHIEN CUU THUC NGHIEM SAY CA ROT SO1 TREN MO HiNH SAY
HIEU UNG NHA KiNH BOI LUU cUGING BUC CO CAP BO SUNG NGUON NHIET TiCH

TRU' NANG LUONG MAT TROI

PGS.TS Bui Trung Thanh!, ThS NguyNéNn Trung Kién',
ThS Pham Quang Phu', ThS Lé Dinh Hoai', ThS Nguyéen Minh Cuong’

TOM TAT , , , ‘
Bai bado trinh bay két qua thwc nghiém sdy ca rot soi quy mo 10kg/mé bang nang luong
mat troi (NLMT) cong nghé say hiéu wng nha kinh (HUNK) kiéu doi luu cudng birc va
say HUNK cap nhiét bo sung tir nguon nhiét tich trir nang lwong mat troi bén ngoai. Doi
VvOi thuc nghiém sdy HUNK c¢ cdp b6 sung nhiét duoc thyc hién cap tac nhdn sday khi
qua collector khi vao dau buoz Sang ti 7-9 gio va qua collector dau truyén nhiét tir 15
gio', dén khi hoan thanh mé sdy o ché do van toc khi cap 0,5m/s. Nhiét do khong khi trong
buong say HUNK co ban dwoc duy tri on dinh ¢ mirc t= 552 °C. Ket qua thyc nghiém
cho két qua say ca rot so1 co do am nguyén lieu 85% xuong do am bao quan cho ché
bién pham vi 3,6%, toc dé gzam am trung binh la 6,6% /gzo’ tiéu hao dién nang rzeng
655,5Wh/kg am, doi sanh véi sdy thuan HUNK déi heu cudng bike ¢é toc do gzam am
trung binh la 5,4%, chi phi dién nang riéng la 366Wh/kg, trong khi san pham say moi
dat 19,5% am. T hong qua nghlen cuu thue nghiém cho thay van dé thyec tién ddit rq cho
nghzen civu la doi véi sdy vat liéu co do am cao nhu rau cu qua noi chung va ca rol noi
riéng khi ap dung cong nghé say HUNK doi huu cwong bikc cdn phai co thém nguon nhiét
bo sung nhu thue nghiém da thuc hién thi mdi co thé hoan thanh mé sdy trong ngay, san
pham sdy dat chat hmng theo yéu cau.

_ Tir khéa: sdy ca rot soi, say hi¢u ung nha kinh doi lueu _cudng bure, do am vdt liéu
sdy, bo thu nang lieong mdt troi, thoi gian sdy, toc do sdy, nang hrong mdt troi.

ABSTRACT

This paper presents the experimental results of drying model of 10kg per batch for
fiber carrots by solar energy with the forced convection greenhouse (FCG) drying tech-
nology by and the greenhouce drying with additional heating from an external solar en-
ergy storage source. For the FCG drying experiment with additional heat, the air agent
was supplied through an air collector in the early morning from 7-9 Amand through a
heat transfer oil collector from 3Pm till to completation of the drying batch with supply-
ing an air velocity of 0.5m/s. The air temperature in the FCG chamber was maintained
55 *%°C. Experimental results showed that the drying of fiber carrots with 85% raw ma-
terial moisture content was ranged to 5.6% for processing, the average moisture reduc-
tion rate is 6.6%/hour, and the power consumption. 655.5Wh/kg of moisture, content
which compared with FCG drying which got the average moisture reduction rate was
5.4%, the specific electricity consumtion was 366Wh/kg with themoisture content of final
dried carrot was 19,5%. Through empirical research, the practical problem posed for
the researchers that dries hight moisture content materials such as vegetables, fruits,
and carrots in particular must have an additional heat source to complete a drying batch
in a day so the dried product meets the required quality.

Keywords: fiber carrots, Forced convection greenhouse dryer, material moisture,
solar collector, drying time, drying speed, Solar energy.

' Khoa Céng nghé Nhiét lanh , Truong DPHCN Tp HCM
* Trung tm Nghién ctru va Phat trién Cong nghé May cong nghiép
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I.GIOI THIEU

Trong nhung nim gin day, van dé
nghlen ciru sdy noéng san va thuc pham
bing ning luong mit trdi (NLMT) néi
chung trong d6 str dung cong nghé sy hiéu
mg nha kinh (HUNK) déi luu cudng birc
két hop cip tac nhan

sdy tir b hap thu ning luong mit troi
tlr bén ngoai nha siy dang duoc cac nha
khoa hoc thé gidi va trong nudc quan tim
nghién clru nhdm huéng dén khai thac va
st dung hi¢u qua ngudn nang hIO'ng mat
troi vao cugc song con nguoi nham vira
mang lai hiéu qua cho san xuét vira hudng
dén khai thac ngudn nang lu’0’ng xanh, sach
bao v¢ moi truong so . Péi v6i trong nudc
c6 tac gia Tran Nghia Khang va cic cong
su [1] da nghién ctru hiéu qué cua Viéc sy
kho ca tra trong nha kmh bang ngudn nang
lwong mat troi va co cip bo sung nguon
nhiét tir bén ngoai thong qua bd hap thu
nhi¢t NLMT. Ca séy duoc treo br:img cac
moc trong budng say nha kinh két hop véi
viéc cap thém ngudn khong khi ndéng cao
hon nhiét do moi truong 10°C tir bd col-
lector NLMT thoi vao. Két qua sdy cho
chat luong ca siy cao hon phoi dudi ning
mat troi, lu’ong peroxide trong mau ca phoi
kho cao gap 2 lan lu’cmg peroxide trong
mau ca say bang may say NLMT. Mot mo
hinh thiét bi siy ning luong mat troi
HUNK d¢é say hat ca cao 1én men dugc tac
gia Nguyén Vian Thanh [2] nghién ctru va
trién khai thtr nghiém tai Bén Tre, Can
Tho. Thiét bi say loai dbi luu ty nhién c6
tich nhiét. Bo thu nhiét duoc lop bang tim
polycacbonate trong sudt, bén trong bo da
hoc (20cm x 30cm) son den, b thu nhi¢t
vira ¢6 tic dung hap thu nhiét vira c6 tac
dung tich nhiét, thanh budng sy c6 cac 16
thoat 4m ra moi trudng trong khi san say
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lam bang ludi thép va phia dudi 1a mot
khoang khong, c6 thé dat vao d6 vai bong
dén day toc dé say khi troi mwa. Thiét bi
sdy naycon dugc goi la thiét bi sy lai. Két
qua thyc nghiém cho két qua khi nhiét do
moi truong pham vi 1a 22 - 36°C thi nhiét
d6 trong budng sy sé& dat tir 29 - 59°C. Két
qua duoc ap dung dé sy hat ca cao vao
mua nang rao cho thoi gian hoan thanh mé
sdy kéo dai trong tlr 5 - 6 ngay so v6i phéi
nang kéo dai 7-8 ngdy, san pham sy khong
bi nAm mdc hay 1én men quéa do nhu khi
phoi. D6 Minh Cuong, Phan Hoa [3] da
nghién ciru qua trinh say théc bang ning
lwong mit troi kiéu siy HUNK d6i luu ty
nhién, ning suat 200kg/mé, thiét bi gom bo
thu nhiét dang phang va budng sy co thé
thao roi va di chuyén duoc. Bo thu nhiét
dugc son den. Nhiét dugc hap thu qua ca
bd thu nhiét, thanh son den va phﬁn phu
nilon cua budng say. Véi bé day 16p thoc
4cm, dién tich san sdy 4m?, trong ngiy
nang c6 nhiét d6 moi truong 37°C, cho
nhiét 46 budng say lua dat dén 45 - 54°C,
thoi gian sdy mé laa 14 16 gio so véi 24 gid
phoi. Dinh Vuong Hung va Nguyén Xuin
Trung d3 nghién ctu thiét ké mot thiét bi
sdy HUNK két hop cap nhiét bo sung tir
ngudn nghiét bén ngoai (mdy say lai) dung
sdy t6i tai dao Ly Son, tinh Quang Ngii.
Buong siy dién tich 12,6m?% tudng xiy
gach bao quanh c6 mai nghiéng lop kinh
trong sudt day Smm, c6 hai cira ra vao, 3
gia sdy di dong, mdi gia c6 nam khay say,
tong dién tich 1a 23,4m2. Bo thu nhiét
HUNK la lgp kinh trong sudt day Smm,
phan day budng sdy la cac tam lop fibro-
cement son den, c6 dang lugn song dién
tich thu nhiét 1a 19,42m?, mét quat hut chay
dién 220V va mot 10 d6t than to ong duoc
lap dat voi budng say dé cap vao budi tdi
hodc hoat dong khi troi mua. Nghién ctru
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da thir nghiém sy 240 kg toi da qua phoi
nang, phan than ci c6 do am tuong doi
trung binh 1a 59,08%, sau 24 gio say (2
ngay), o am giam xudng con 54,55%. Két
qua thi nghiém cho nhiét do trong budng
sdy c6 thé dat dén 50-55°C trong khoang 3
gio trua, toc do giam am dat trung binh 1a
1,42kg am/gid, twong tmg toc do giam am
dat trung binh 0,31 %/gid. Toi sau sy dat
d6 am phﬁn than cu la 55%, phﬁn vo lua la
8%, phtt hop véi yéu cau bao quan lau dai.
Mo hinh da mang lai hiéu qué cao so véi
viéc phoi nang ty nhién, trong d6 thoi gian
say nhanh gip 1,5 -2 1an nén cho phép
giam nhan cong.

Déi voi cong bd qubc té vé sdy bang
ning lugng mit troi ciing da dugc nhiéu tac
gia thuc hién nhu A. Fudholi va cong su [5]
dd nghién ctru va phat trién hé thong sy
buong duoc cép nhiét tor bo thu NLMT,
trong do bé mit hép thu blirc xa mat troi
dugc phu son den va bd tri canh tan nhiét
bén trong nham ting cudng qua trinh trao
d6i nhiét voi khi troi thoi vao. Hé thong sdy
nay dugc dung dé sy rong bién, nhiét do
trung binh trong budng sy dat 57 — 64°C,
lvu luong khéi luong khong khi 0,0536
kg/s, hiéu suét trung binh cua b thu
NLMT la 35%. Abdullah va cong sy [6]
dua ra thiét ké may sdy d6i lwu cudng buc.
Toan bo vach dugc lam bang kinh trong
sudt bang polycarbone trong d6 mai c6 két
céu dang vom hinh parabol, vach dang hop
chir nhat. May da duoc thir nghiém dé sy
hat ca cao, hat ca phé, thit thai lat, rong
bién, c4. M6 hinh siy c6 kich thuéc dang
khung cao 1,98m-2,73m dat trén san be
tong son den 3,27m?, toan by dugc phu tAm
nhua chéng tia tu ngoal trong sudt day
1,5mm véi hé s6 truyén qua 70%. C6 hai
quat 80W duoc lap phia trén ctra dé d6i luu
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cudng bure dong khi sdy. Trong vong 7 gio,
65 kg c4 nho dugc say kho v6i nhiét do say
51°C.

Dbi voi sdy ca rot trong nude co tac
gia V3 Duy Manh va cong sy [7] di két
hop lai tao giita phuong phéap sy bom
nhiét va sdy thung quay, Cac két qua khao
nghiém cho thay ca rdt siy ¢ ché do: nhiét
do Séy 40°C, vén toc tac nhan séy 2,5m/s,
sO Vong quay 15vong/phut khéi lugng séy
ban dau 4,5 kg hé thong sdy dat hiéu suat
tach 4m cao, 1am Vlec on dinh va hleu qua
hon; san pham sdy giit dugc mau sic tdt
hon so vé&i cac phuong phap siy thong
thuong dong thoi tiét kiém ning luong hon
so voi phuong phap sdy khong khi nong
dung dién tro. Tac gia Truong Minh Thing
[8] thuc hién sdy ca rot bang bom nhiét
kiéu bac thang, sir dung hai bom nhiét véi
hai dan nong, 2 dan lanh khac nhau véi
muc dich 1a tang nhiét d§ tdc nhan séy
trong budng sdy. Vat lidu sdy la ca rét thai
lat 1cm, nhiét do séy diéu chinh pham vi
50,5°C, van toc gi6 trong budng say duy
tri van téc 1,5 m/s. Y. Abbaspour-Gilandeh
va cong su [9] dd nghién ctru vé sdy ca rot
theo 5 phuong phap sdy khac nhau dé danh
gia 5 chi tiéu gém : thoi gian sdy, chit
luong san phém, do khuéch tan tim, do
hoan nguyén nudc cua ca rot thai lat. 5
phu’ong an séy bao gdm sdy bang kh1 nong
HD, siy bang vi song MWD, siy bang
héng ngoai INFD, sy bang vi song két hop
khi nong MW-HD va say bang hong ngoai
két hop khi néng INF — HD. Két qua cho
thdy rang siy MW — HD sau khi xt Iy US
va say INFD sau khi xur 1y US c¢6 thoi gian
sdy nhanh hon tuong tng 13 73% va 23%
so voi say khi nong HD, d6 khuéch tan 4m
nam trong khoang 7.12 x10-9 -2.78 x 10-
8m?/s. Nang luong tiéu thu riéng 16n nhit
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va nho nhat 1a 297.29 + 11.21 va 23.75 +
2.22 MJ/kg tuong ung v61 phuong phap
say HD va MWD, mau sac tot nhat 1a mau
sy US + MW — HD; D6 hoan nguyén san
pham cao nhat 1a & mau sidy US + MWD
va thap nhat 1a & mau siy HD. Mic du toc
d6 siy 6 US + MW — HD cao hon so véi
US + MWD nhung nang lugng riéng khi
sdy lai thap hon dang ké, hinh dang ciing
tét hon do vay bai bao két luan rang
phuong phap US + MWD sy ca rdt cat lat
ap dung t6t hon so v&i 4 phuong phap con
lai. Tac gia G. Bratucu va cong su [10] sdy
ca rot cat 1at bang NLMT véi duong kinh
10 -20mm, bé day 14t 5 -10mm, xac dinh
cac thong sb thoi gian siy, ham luong vi-
tamin C va mau sic ciia san pham voi két
qua la ham lugng vitamin C trong san
pham dugc duy tri so véi vat ligu tuoi. Y.
Liu va cong su [11] nghién ctu sy anh
hudng ciia ham lugng oxi dén chat lugng
san pham sy, trong thi nghiém nay ca rot
dugc dung lam vat liéu sdy dé khao sat anh
huong cua cac thong sd say 1én dic diém
sﬁy va chat luong san pham. Két qua cho
thay tang nhiét do siy va glam 0] ham
luong anh huong tich cuc dén toc do say.
TAt ca cc thong s6 chat luong chi thu duogc
& nhiét d6 say thap tir 40 dén 70°C khi ham
luong O; 1a 5%. Do do, thay d6i tac nhan
sdy 1a mot phuong phap day hira hen dé
bao vé chat lugng clia san pham say kho.
Su hién dién cua O, trong sdy bang khong
khi nong thong thudong 1a mot trong nhitng
yéu t6 quan trong giy suy giam chat lugng
san pham, chang han nhu phai mau, héa
nau va mat thanh phan dinh dLang Thay
thé ) bang khi tro 1a mot trién vong ciing
nhu la phuong phap hiéu qua dé han ché
hoa chit va vi sinh phan ng, bao vé cac
thanh phan dinh dudng va cai thién san
pham chat lugng. Cac khi tro, chang han
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nhu khi N2 va CO2, ¢6 thé dugc sir dung
dé thay 0y dé giam mau nau, tang do X0p
cua san pham va ruat ngan thoi gian siy
ciling cho biét rang 1am kho khi tro véi N2
tang tbc do séy, khdi lugng va truyén nhiét,
va giit lai dugc cac thanh phan dinh dudng,
chang han nhu vitamin C va carotenoid.
Cong nghé 1am kho bom nhiét két hop véi
diéu kién moi trudng tro, tao ra mot
phuong phap méi. Mot s6 loai trai cay va
rau da duoc sdy kho bang phuong phap
nay; bao vé mau sac va chat dinh dudng
giit cac san pham dugc lam kho bang khi
tro (Ny va CO)) tuong tu nhu cac san
pham dugc 1am kho bang chan khong hodc
sdy dong lanh; Két qua nay chi ra rang may
bom nhiét bang 4p suat khi quyén da duoc
sdy kho co thé bao vé chit lugng tong thé
clia san pham. Maria Aversa va cong sy
[12] nghién ctru thuc nghiém sdy ca rot
béng khi néng tai cac nhiét do khac nhau
50,70 va 85°C véi hai muc toc do doi luu
khong khi, 2.2m/s va 2.8m/s dé danh gia
chat luong san pham trén 3 tiéu chi 1a mau
sic, 6 bu nudc va kha nang thoat nudc.
Két qua chi ra rang viéc sir dung cac diéu
kién nhiét do thap hon cho phép dat duoc
kha ning bu nudc cia san pham tét hon véi
pham vi diéu kién hoat dong duoc thir
nghiém trong nghién ciru nay dé nghi st
dung nhiét do say 1a 50°C va van téc dau
vao 2,2m/s, diéu nay giam thiéu thiét hai
thuc pham vi kha nang bu nuéc dugc nang
cao.

Nhim c6 co s& phat trién sy rau cu
qua bang NLMT bang phuong phép siy
HUNK d6i lwu cudng bic nham dinh
huéng ap dung sdy NLMT dé tiét kiém
nang luong nhom tac gia da thuc hién
nghién ctu thiét ké ché tao mot mo hinh
sdy rau ctl qua bang NLMT cong nghé siy
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hiéu ung nha kinh d6i luu cudng birc
(green house with forced convection) cd
cap nhiét bo sung va dugc diéu khién thong
minh qua dién thoai [13]. Bai bao trinh bay
két qua nghién ctru thuc nghiém siy ca rot
soi trén mod hinh say tinh v6i 3 phuong
phap say gom : (i) say thuan HUNK dbi
lwu cudng buc; (ii) sidy HUNK cé cap
nhiét bo sung tir collector khi vao dau gio
sang va collector déu vao cudi buéi chiéu
va (iii) ph01 ngoal nang. Nhlet cap bo sung
vao budng sidy HUNK duoc sdy ¢ mirc van
téc, 0,5m/s. Thuc nghiém duoc thyc hién
tai Truong Pai hoc Cong nghiép Tp. HO
Chi Minh vao thoi diém mua khé, nhiét do
moi truong trung binh ngoai tro1 vao ban
ngay 40°C, 46 am tuong ddi trung binh cua
khong khi vao ban ngay la 42%. Trong
nghién ctru thue nghiém tap trung xac dinh
thoi gian sdy, toc do sdy, d6 am san pham
va tiéu hao dién nang riéng.
2. VAT LIEU VA PHUONG PHAP

2.1. So @6 may NLMT cdng nghé
say HUNK két hop bo sung nhiét va
nguyén ly lam viéc.

Trén co s¢ phan tich va danh gia uu,

T,

rily

nhuoc diém cua siy NLMT d6i luu tu
nhién, d6i luu cudng birc nhom nghién ciru
dé xuat moé hinh may say NLMT say
HUNK d6i luu cudng birc ¢6 ngudn cap
nhiét bo sung theo Hinh 1 va Hinh 2. Trong
d6 nguon nhiét cap bén ngoai 1a By hap thu
nang lugng mit troi (3) st dung cap nhiét
bd sung cho buf)ng sdy khi troi nang yéu
cuong do buc xa thap, nhiét do trong buong
sdy khong dat dén nhigt do say yéu cau.
Ngoai ra mé hinh say con thém ngudn tich
trlt NLMT tr B¢ thu nhiét NLMT (4) va
tich trit nang luong nhiét cho dau truyén
nhi¢t chira trong bon dau (8). Vige su dung
nguén nhiét tir dau noéng s€ dugc thuc hién
khi nhiét do khong khi va budi chiéu tdi (
tir 16 - 17 gio trd di), nham c6 thé duy tri
va kéo dai thoi gian sy nham hoan thanh
mot mé siy vi du sdy mang do hat gac, sdy
cl ca rét... Pic biét trong so dd sdy nay
duoc cai dat diéu khién ty dong cac ché do
sdy thong qua phan mém dugc Gng dung
trén dién thoai thong minh. Hoat dong ctia
mo hinh siy theo yéu cau cua dé tai NCKH
cap Bo Cong Thuong [13] dé ra dugc bidu
dién tai Hinh 1 va Hinh 2

" A |

Hinh 2. M6 hinh nghién ctru dang 3D

1-Buong 6ng chlnh cap khi vao h¢ thong, 2-Van budém; 3-Bo thu nang luong mat

troi ( Collector NLMT gia nhiét khong khi bo sung); 4-Bo thu ning lwong mat troi gia
nhiét ddu truyén nhiét; 5-Budng sdy; 6-Ong thai khi 4m; 7-Quat ly tAm c4p khi va budng
séy; 8-Bon chira dau nong tich trit NLMT; 9-B6 trao doi nhiét khi-dau; 10-Bom dau tuan
hoan; 11-Van budm diéu chinh lvu lugng khi vao budng sy

Hinh 1. So d6 nguyén Iy va mé hinh hé théng sdy HUNK d6i luu cudng birc ¢6 cap
nhiét bo sung tir ngudn tich trit NLMT bén ngoai theo huéng nghién ctru [13]
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2.2. Ciu tao may siy NLMT céng
nghé hiéu ng nha kinh (Green house
dryer)

Budng siy hiéu tng nha kinh (Hinh 3)
duoc dit theo truc Bac Nam c6 dang dang
parabol, khung dugc 1am bang thép V50,
tam dé (1) lam bang gd day 25mm dung d&
xe goong chira vat liéu sdy, trén bé mit
phia trén dugc son mau den dé lam ting
kha nang hép thu tia blirc xa mat troi.
Buong sy duoc chia lam 2 budng thong
qua tim vach ciing bang gd (3), tim vach
gd (3) ciing duoc son mau den cling dé
tang cuong kha ning hap thy buc xa mat
troi. Budng 4 ¢6 nhiém vu chira tam ngudn
khi tir bén ngoai cip vao, dic biét thong

qua tAm véach (3) cho phép hudng dong khi
tur ben ngoai dua len trén dé tiép tuc cap
xuong cac khay sdy theo hudng tir trén
xuong r01 ra ngoai thong qua quat hut (10).
Budng siy chinh (6) dit 02 xe goong (9).
Phia trén budng (6) lap 02 quat dao khi (5),
duoc lap d6i dién nhau, nhung ¢ 2 bén
budng sdy nham dé tao ra dong réi & phia
trén budng sdy. Trén xe goong (9) ¢ lip 02
ghi d& dé chua vat liéu say, phia dudi
budng 6 lap quat hit khi am (10) va duéi
cung 12 bd banh xe (11) ding dé dd toan bo
budng sdy nham cho phép budng siy co thé
dich chuyén sang cac vi tri khac nhau khu
vuc sdy.

:=! L e
[ WU f | S _,n.d" I' 14
| | -r ,1;
|
] 31 T
i )

1-Tam dé ctia budng sy; 2-Quat cap nhiét bo sung tir bén ngoai vao budng say; 3-

Vach ngin va dinh hudng ludng khi tir bén ngoai cap vao cac khay sdy; 4-Budng chira
tam va phan phdi khi néng tir ngudn bén ngoai; 5-Quat dao khi trong budng sdy; 6-Budng
sdy hiéu (mg nha kinh; 7-Vat liéu say; 8-Ghi d& vat say; 9-Goong; 10-Quat hut khi am;
10-Bo banh xe d& budng siy.

Hinh 2. Két cAu budng sy, bd tri quat va cac khay sdy trong mé hinh nghién ctru

Hinh 4. Phoi ca rot dwéi nang lam doi sanh

Hinh 3. Hoat déng sdy ca rot trén
buong say HUNK theo huong nghién cuu
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2.3. Cac thong s6 cong nghé ciia qua
trinh siy va cach xac dinh.

a) Chiéu day vat liéu (mm): Do day
16p vat liu sdy anh huéng dén thoi gian
sdy. Theo [14], mat do nguyén liéu ca rot
soi duge bo tri trén khay pham vi tir 2-
5kg/m?. Trong thuc nghiém chon mat d¢
3kg/m?, chiéu day 16p ca rét soi khi tinh
toan va kiém chtng do lai bang thudc 1a.

b) Nhiét d tac nhan siy (°C): Nhiét
d6 tac nhan sdy nay duoc hiéu chinh thong
qua viéc ty dong diéu chinh hoa tron khong
khi ttr b hdp thu NLMT bén ngoai cip cho
nha kinh va duoc theo ddi bang dong ho do
nhiét d9 (7) va tu dong khong ché nhiét do
sdy luon duy tri pham vi 50-55°C

¢)Van toc tac nhan say (m/s) Van
tbc TNS cling la mot trong sO thong s0
chinh cua ché d6 sdy.Van tdc tac nhan sy
duoc xac dinh bé'mg cach do tai mat cat
ngang cta budng sdy bang dung cu Testo
410.Théng sb va do chinh xac cua céc
dung cu do theo Bang 1.Trong thuc
nghiém, van tdc tac nhan duogc diéu chinh
cap bd sung qua Collector khi (3) hoic col-
lector ddu (4) xem tai Hinh 1 va Hinh 2 &
ché d6 van hanh: 0,5m/s; bang cach thay
d6i bién tro ban din ctia mo to quat (6).

d) Thoi gian siy (gio): thoi gian sdy
trong nghien cuu nay la thoi gian duoc tinh
tir [uc bat dau cap TNS vao buong sdy cho
dén khi san pham sdy giam 4m khong dang
ké duoc tinh theo PT (1)

ts = tee = tpd (1)

t,-thoi gian sdy (gi0); tpq-thoi gian bat
dau cap (TNS)(gio); tkt-thorl gian ma do
am trong VLS khong con glam dang ké Va
nhiét d6 khong khi trong budng siy gan
tuong duong véi nhi¢t d§ moi trudng (gio)
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2.4. Cac két qua danh gia qua trinh
sdy

a) P9 am san pham (%): 13 thong s6
danh gia chat lugng san pham siy. D6 4m
ctia ca rot soi duoc tinh theo d6 4m tuong
d6i, dugc xac dinh theo PT (2)

_ G1—-Gp
Mwb -

(100%)(2)

Trong d6: M-d6 am tuong ddi (%);
Glr-kh(‘)i lugng gé 1ot soi ban dé:lu (g); Go-
khoi lugng ca rot s¢i lac do kiém (g).-Po
am ttc thoi do tai thoi diém thuc nghiém
duoc tinh theo PT (3)

M, =100 —%(100 -M,..,) 3

Trong do: Mjyp,-d6 am tirc thoi tai
thoi diém tra, %; Gj-khoi luong mau vat
heu tai thoi diém klem tra, g; leb do
am ban dau tinh theo d6 am tuong dbi cua
vat liéu trude khi say, %.

b)Tiéu hao dién nang rieng (kWh/kg
am): 1a muc tiéu thu dién nang dé 1am bay
hoi 1 kg 4m trong qua trinh sdy, duoc xéac
dinh theo PT (4)

kWh
Ni == —(
w

m)4)

Trong do: qu la tleuqthu dién nang
riéng (kWh/kg am); W la tong luong nudc
bay hoi tir VLS (kg); N 14 tong tiéu thu
dién trén cac thiét bi c6 trong mo hinh thi
nghiém sdy (kWh).

2.5. Dung cu do phuc vu trong thi
nghiém

Céc dung cu do dé xé4c dinh céc thong
s6 cong nghé sdy cua qua trinh siy theo
Bang 1
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Bang 1. Dung cu do s dung trong thi nghiém

STT | Tén thiét bi Do phan giai | Model Hingsansuit | P  chinh
Xxac

| |Méy do bie xa mat| g2 | ryge | TENMARS £10W/m’

tro1 bai Loan

2 Pong ho do nhiétdd | 1°C TTM-004 | TOHONhatban | +0,3 %

3 Méy do van toc gio 0,1 m/s 410-2 TESTO buc +0,2 m/s

4 Cén dién tir Ig SW-1 CASMy tl g

5 Cong to dién 1 pha 0,1 kWh EMIC-01 | EMICVié¢tNam | 0,1 kWh

2.6. B6 tri thi nghiém

Ca rot twoi sau khi mua & cho duoc cit
bo phr:in géc, ngon, got vo, rura sach, 101 bao
s¢1 voi duong kinh 2-3 mm. Sau do, dem
chan trong nuéc ndng & nhiét d6 80°C, véi
thoi gian 3 phut,dé rao nudc. Do do 4m cua
san pham ban dau. Can khéi luong trudce
khi dua vao thung sdy. Khoi dong hé thong
sdy va tién hanh thi nghiém.Thi nghiém
dugc thyc hién voi khoi luong ca rot ban
dau 1a 10kg. Tién hanh sdy tir d6 4m ban
dau trung binh 85% dén do am cudi 3,5-
4% . Khong khi cdp nhiét bo sung qua
collector khi va collector duoc diéu chinh
& van toc 0,5m/s theo ngudng nhiét 46 ma
collector co thé dat dugc dé hoa tron voi
khi troi thoi vao. Cac thong s lién quan
dén thi nghi¢m gém cuong dg burc xa mat
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Hinh 5. Po6 thi quan hé cuong do
BXMT voi nhiét do moi truong
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tro1 (I, W/m?), nhiét d6 khong khi moi
truong (°C), van tde khong khi trong budng
sdy (m/s), 46 am vat liéu sdy (%), tit ca cac
thong s6 dau vao dang bién s va ham muc
tiéu duoc do 5 1an sau mdi 60 phit sau d6
lay gia tri trung binh. Ngoai ra két qua
khong khi va nhiét 6 con dugc do ty dong
qua thiét bi dataloger luu trir. Két qua sb
li¢u trong bang thyc nghiém duogc xu 1y
theo phuong phap quy hoach thuc nghiém
bang phan mém Statgraphics.
3.KET QUA VA THAO LUAN

3.1. Khio sat xac dinh bién thién ciia
cic thong sb cong nghé siy theo cuong
do birc xa mat troi

Str dung cac dung cu do va xay dung
dugc bd thong $6 va xay dung duoc dd thi
Hinh 5

Hinh 6. Do thi biéu dién do am KK moi
truong, do am KK trong buong say HUNK
va nhiét do khi qua collector
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1 gian khio st rong ngay

Hinh 7. D6 thi bzeu dién nhzet do KKMT, nhiét dé KK trong buong sdy HUNK,
nhiét do KK qua colector khi vian t6c 0,5m/s va nhiét dé tich trit NLMT

Nhén xét

Cuong d6 BXMT bat dau tang dan va
dat dinh luc 12-13 gid sau d6 giam dan tir
17 gio. Luc 19 gio cuong do BXMT khong
hién hitu; Cuong d0 BXMT trung binh
trong cac ngay thuc nghiém la tir 810W/m?

Nhiét d6 KK moi truong budi sang va
budi trwa chénh 1éch tir 10-12°C, trong khi
chénh léch do 4m khong khi méi truong
trong ngay khoang 25% cao nhét 1a vao
dau gid sang va budi chiéu tbi va giam dan
va dat thap nhét pham vi 18 - 19% vao thoi
diém 13 gio dén 14 gio diéu nay cho thiy
d6 am khong khi phu thudc vao cudong do
birc xa mat troi.

Chénh Iéch nhiét do méi truong véi
nhiét do collector khi cao nhat dat 30°C &
van tbc TNS 0,5m/s vao thoi diém budi
trua sau d6 giam dan theo nguf)n nhiét do
moi truong. Nhiét do thap nhat khi qua col-
lector 13 44°C vao dau budi sang va cudi
bubi chiéu do vao hai thoi diém nay nhiét
d6 méi truong xudng thap, cudong do
BXMT Xuéng thap. Diéu nay cho théy kha
ning cung cip nhiét cho budng siy tu’ col-
lector khi vao dau budi sang Va cudi budi
chiéu 1a khong hiéu qua do ngudn nhiét 6
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khong khi bén ngoai xubng thap, chénh
1éch nhiét do ¢ hai thoi diém nay chi trong
pham vi tr 8- 10°C.

Pbi voi collector dau truyén nhiét
tang déu tir nhiét d6 moi truong dén 12 gio
chiéu méi dat 80°C va khong tang 1én duoc
viéc nay khéac véi thiét ké can nghién ciru
thém. Collector diu néng s& cung cap nhiét
bd sung cho budng say tir 16 gio trd di

3.2. Cai dat diéu khién hoat dong
say

May sdy duogc thiét ké tu dong diéu
chinh ché d6 sy thong minh va duoc ghi
nhan s liéu va quan sat qua dién thoai
thong minh gdm:

a) Khi nhiét do trong nha kinh pham
vinhiét 46 pham vi 338 *2°thong qua hién
thi cam bién nhiét am (12) bao trén dién
thoai thi 2 quat dao khi (5) trong budng sy
cling bat dau hoat dong. Ddi sanh v&i nhiét
d6 khi trong budng 1a d6 4m twong dbi cua
khong khi trong budng luc nay 13 38%-
40% va quat cp bo sung khi tir collector
khi (2) hoat dong cap khi nong tir collector
khi cung cip cho budng siy dé budng sy
nhanh dat 46 Am.
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b) Khi nhi¢t d¢ trong nha kinh dat
ngudng nhiét d t * 50 thong qua hién thi
cam bién nhiét am (12) trong budng siy
bao trén dién thoai thi hoat dong séy sé bat
dau dugc thuc hién, lac nay quat hut am
(10) bat dau hoat dong va 2 quat dao khi
(5) ciing bat dau hoat dong. Ddi sanh voi
nhiét d6 khi trong budng 1a do 4m tuong
d6i ctia khong khi trong budng lic nay la
20%-23% va lic nay quat cap khi (2) tur
nguon nhiét bén ngoai ngimg hoat dong.
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Hinh 8. Luu do diéu khién sdy
HUNK co6 cap bo sung nhiét

b) Khi nhiét d6 khong khi trong buéng
ha xuéng pham vi < 50°C, ddi sanh 1a d6
am khong khi twong dbi trong budng lic
nay la j =22-25% lac nay quat hut khi am
(10) ngirng va 2 quat dao (5) van hoat dong
va lac nay quat cap khi tir collector tich trir
dau (2) hoat dong cap nhiét bo sung cho
budng say nha kinh.

c) Lap lai qua trinh (b) khi nhiét do
khong khi trong budng dat lai gia tri t 3
50°C va do am khong khi dat 15%- 18%.
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Hinh 9. Luu do diéu khién sday HUNK thuan

Bang 2. Két qua thuc nghzem say ca rot HUNK doi luy cuong birc,
HUNK cdp nhiét bé sung tir collector khi va collectoor dau va phoi nang

ND C?ﬁ)t DACar Dién
, ND KK 2 ot DA - Dién
Gioshy | KK | KK | HUN Y | sdyHU nang nang
A 2 HUN Carot tiéu a .
trong MT thuan | KBo K NK BS phoi thuin tiéu thu | Ghicha
\ 0] A A
ngay (&) HUON sung PAK | Thud nhiét (%) HUNK BS nhiét
K(@#°C) | nhiét 0,5m/s (Wh)
wcy | KBS | n % (Wh)
(%) (%)
7h 32,5 38 42 50 85 85 85 0 0 Hoa trd
sh | 33 42 46 377 | 822 793 [838 208 396 oa tron
collector
%h 37 47 56 24.4 77,3 | 73,2 80,2 252 396 Kkhi
10h |38 56 56 20,1 [70,2 65,6 743 | 252 396
11h 39 55 55 20,1 62,3 | 54,5 69,2 252 252
12h | 42 57 57 18,5 53,5 | 454 62,4 252 252 Say thuan
13h 44,6 56 56 17,4 46,6 | 36,5 55,3 252 252 HUNK
14h |42 57,4 57,4 17 39,3 | 27,6 483 252 252 doc 1ap
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15h | 40 46 56 18 332 208 |422 | 252 692 Hoa 1
16h |357 |43 55 19 285 | 157 355 |252 692 co‘ﬁ‘e;%‘;
17h 34,5 40 55 18 23,4 10,5 29,2 252 692 diu
18h 33 35 55 19 20,2 | 7,2 253 252 692
l?h 30,5 32 56 19 19,5 | 5,6 26,4 252 692
Tong
cong | 4818 | O 7004 | 2082 2980 | 5656
Trung
binh 40,2 50,4 58,5 249
Luong nudc ldy di tir qué trinh sdy ( kg) 8,14 | 841 7,96
bién nang tiéu hao riéng (Wh/kg am) 366, | 6554
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Hinh ]0 Do thz say Ca rét ¢ che dé sdy thuan
HUNK déi lieu cu"ong birc, say HUNK cap bé

sung nhiét van toc khi cap bo sung 0,5m/s va
phoi nang

Nhén xét

- Nhiét do khong khi trong siy thuan
nha kinh ddi luu cudng birc ting dan tir
mirc 38°C vao dau budi sang va ting dan
dat nhiét do yéu cau say vao lac 9 gio sang
la 56°C va gilt khoang nhiét d0 y ¢ mirc
nay dén 15 gio va sau d6 giam dan muc
46°C tir 15gio dén 32°C & thoi diém 19
gid. Piéu nay cho thay néu muén duy tri
tdc do sdy can phai cip bo sung nhiét cho
nha kinh luc 7 gid sang dén 9 gio sang va
budi chiéu tir 16 gio tro di thong qua
ngudn tich trit NLMT tir bén ngoai thong
qua collector khi va collector dau.

- P 4m cta khong khi trong budng
sdy HUNK ché do c6 cip bd sung nhiét
giam dan theo chiéu ting nhiét do trong
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Hinh 11. Do thi toc do say Ca rot 6 ché do
say thuan HUNK doi luu cu’o‘ng bure, say
HUNK cdp b6 sung nhiét vin toc khi cap b6
sung 0,5m/s va phO'l nang

nha kinh va dat muc khong doi 18-19% tai
ché do cép nhiét bd sung nhiét tr collector
dau luc 15 gio va dat muc tu nhién theo
nhiét do budng 24% lic 9 gid sang

- P06 am ca rét soi khi sdy nha kinh
thuan d6i luu cudng buc dat 46 am 19,5%
vao thoi diém 19 gid tdi, d6 4m nay chua
dat 36 4m bao quan ddi voi ca rot soi dung
trong ché bién, diéu nay cho thiy do nhiét
d6 khong khi trong budng siy vao dau
bubi sang lic 7 - 8 gid va tir 18 - 19 gid
thap (pham vi 35°C dén 32°C) san pham
nay néu khong tiép tuc sdy s& bi 1én men
lam giam chét luong, cam quan va dinh
dudng, diéu nay cho thdy d6i véi sdy
HUNK can phai cap bo sung nhiét vao dau
budi sang va cudi budi chiu thi mé sy
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mo&i hoan thanh trong ngay theo nghién
ciu dé bao dam duy tri chat luong san
pham say ca rot.

- Nha kinh duoc bd sung ngudn nhiét
qua collector khi vao dau budi sang cho
phép nang dugc nhiét do trong budng sy
HUNK lén tir 8 - 10°C so v&i nhiét do moi
truong va dat dugc nhiét do séy theo yéu
cau vao lic 9 gio sang cho phép ting dugc
tbc do sdy so voi sdy thuan nha kinh 1én 3-
5%

- Tiéu hao dién ning riéng khi siy
thuan HUNK 14 366Wh/ kg 4m (d6 4m san
pham chua dat yéu cau bao quan, trong khi
sdy HUNK c6 cap bd sung nhiét 1a
655,5Wh/kg am, san pham say dat do am
bao quan cho ché bién [15]

- Ca rot soi phoi ngoai nang dat do 4m
26,4%, diéu nay cho thay d6 am nay khi
chuyén qua ngdy méi s& bi giam chat
lugng, thay doi mau sic va c6 thé bi lén
men.

- Tai giai doan d4u cua qua trinh say 3
ché d6 sdy (i) thuan nha kinh, (ii) nha kinh
cap nhiét bo sung, (iii) phoi ning cho thay
tbc d6 giam am khong chénh 1éch nhiéu,
tuy nhién tai toc 46 sdy HUNK c6 cap nhiét
bd sung, toc do sdy cao nhanh, giai doan
sy dang toc dat trén 9%/h dén 14 gid
trong khi sdy thuan HUNK la khoang
6%)/gid va phoi ning pham vi 5,5%/gid .

4. KET LUAN VA THAO LUAN

Thyc nghiém séy ca rot soi do6 am
ban dau 85%, ning suit 10kg/mé bang
NLMT cong nghé siy HUNK ddi luu
cudng birc va siy HUNK cap nhiét bo sung
tir ngudn tich trit NLMT bén ngoai duoc
tién hanh trong thoi gian mua kho tai TP
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Ho6 Chi Minh véao cic ngay troi khong co
mua, nhiét do, dd 4m tuong ddi cua khong
khi moi trudong trung binh 1a 39- 40°C va
42-43% , thoi gian siy thich hop tir 7 gid
dén 19 gio (12 gio) cho két qua dd 4m san
pham ca rét sdy dat yéu cau bao quan ché
bién 5,6%, tiéu hao dién nang riéng
655,5Wh/kg am dbi sanh véi sdy thuan
HUNK ddi luu cudng birc tiéu hao dién
nang riéng 1a 366Wh/kg am, d6 am san
pham chua dat d6 am bao quan 1a 19,5 %

O ché d6 siy HUNK d6i luu cudng
blrc dd 4m ca rdt soi van chua dat do 4m
bao quan do vao dau budi sang tir 7 - 8 gid
va cudi budi chiéu tir 18 gid dén 19 gio,
cuong do buc xa cuia mat troi thép, nhiét
d6 khong khi trong budng siy HUNK
xudng thap, nhiét d6 khong khi qua bd hép
thu NLMT ciing thip lam cho qua trinh say
rau cu qua nodi chung, ca rot nodi riéng gan
nhu cham dut. Nhu vy van c6 thém ngudn
nhiét bd sung nhu thuc nghiém da nghién
ctru va thuc hién 1a huéng di dung nham
huéng dén kha ning khai thiac nguodn
NLMT v6 tan va trién khai may sdy duéi
dang quy mo6 thuong mai 1a kha thi.
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NGHIEN CUU, DANH GIA VA LUA CHON THIET KE MO HiNH SAY RAU CU OUA
BANG NANG LUGNG MAT TROI THEO CONG NGHE SAY HIEU UNG NHA KiNH

POl LUU CUTNG BUC CO CAP NHIET BO SUNG

PGS.TS Buii Trung Thanh', ThS Nguyén Trung Kién', ThS Pham Quang Phit’,
ThS Tran Viét Hung', TS Nguyén Hoang Khoi; ThS Nguyén Minh Cuong

TOM TAT: Truéc thach thirc nguon nhién liéu héa thach dang dan tré nén khan hiém
va sé can ki¢t vao cuoz thé ky 21 [1], cic nha khoa hoc trén the glO’l va trong nuoc dang
quan tam den nguon nang lwong mat troi (NLMT) sach, re tién dé img dung vao cac qua
trinh san xudt co nhu cau cung cdp nhiét* trong dé viéc ng dung NLMT dé cap nhiét
cho cac may sdy nong, ldm thuy hai san, thuc pham tro nén hap dan va dang tré thanh
mot chu dé nghién ciru nong cua cac nha khoa hoc Viét nam, nham dwa ra diegc mo hinh
say thich hO’p, phu hop véi diéu kién khi hdu nhiét déi nong am diéu kién cung cap vdt
tw ché tao cé san trong nwée. Noi dung bai bao trinh bay vé tong quan cdc loai mdy sdy
bang nang lwong mdt troi cong nghe sdy hiéu wng nha kinh (HUNK) tir do thuc hién
phan tich, danh gla dé lira chon va thuc hién thiét ké mét mé hinh sdy sir dung NLMT
theo cong nghe say HUNK cap nhiét doz lieu cueong bire ¢é bo sung thém nguon nhiét
ben ngoal gom cap nhiét bé sung tir bo hap thu nhi¢t NLMT va nguon nhiét tich tri trong
dau néng tir bg hdp thu NLMT dé cung cap nhiét cho mdy sdy lam viéc vao buéi téi, ddc
biét toan b cdc ché dg sdy nay dwoc tw dong dieu khién thong qua dién thoai théng
minh.

Tw khéa: nang lvong mat troi, may say hiéu ing nha kinh, doi luu ti nhién, doi leu
cuwong burc, may sdy nang lwong mat troi.
ABSTRACT: The challenge which fossil fuels are gradually becoming scarce and will
be exhausted by the end of the 21st century [1], scientists of world are interested in clean
solar energy sources which is cheap to apply to production processes requres the heat
supplying in which the application of solar energy to dryers of production of agriculture,
forestry, seafood, food becomes attractive and is becoming a hot research topic of Viet-
namese scientists, in order to come up an appropriate solar drying model, which are
suitable for the climatic conditions of hot and humid, and available suitable manufac-
tured materials in the local country of Viet nam. The content of the article presents an
overview of different types of solar dryers with greenhouse drying technology then ana-
lyze and evaluate to select and design a drying model of solar energy by the greenhouse
technology which is provided the forced convection heat with the addition an external
heat source including additional heat supplying from the Solar heat absorber and stored
heat source of heat oil from the solar absorber to provide heat for the dryer to work in
the evening, especially all these drying regimes are automatically controlled via smart-
phones.

Keywords: solar energy, greenhouse dryer, natural convection, forced convection,
solar dryer.

'Khoa CN Nhiét Lanh, Truong PHCN Tp.HCM
2 Trung tam Nghién citu va Phdt trién Cong nghé May cong nghiép
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1. GIOI THIEU

St dung nang cua mat troi dé lam kho
néng san, thuc phdm duoc con nguoi biét
dén va ap dung tir xa xua dén nay. Uu diém
cua phoi nang la tién loi, dé dang va re. Tuy
nhién, khi phot nang vat liéu yéu cau lam
khé thuong bi nhidm bui, cat, nim, mdc,
rudi, bo...nén khong dam bao vé sinh thyc
pham, ngoai ra dé phoi can phai c6 mat
bang rong va troi ning tot.

Trong khi d6 1am khé vét liéu bing
may sdy cho phép 1am kho vat liéu say
ning suit cao, dam bao duoc cac yéu cau
vé chat lwong va vé sinh thuc pham, khong
bi hao ton, giam chi phi lao dong, giam thoi
gian va khong phu thudc vao thoi tiét. Tuy
vay, phai t6n chi phi cho dau tu mdy say va
chi phi nang luong nhiét cung cap cho qué
trinh sdy.

St dung niang luong mit troi dé gia
nhiét khong khi va cung cip cho qué trinh
sdy dang la giai phap hap dan va hi¢u qua.
S4y niang lwong mit troi cho phép lam
giam chi phi sy toi da, gop phan bao vé
dugc moi trudong, gidm phat thai gay hi¢u
mg nha kinh, gop phan cai thién doi song
nong dan.

Cho dén nay, trén thé gidi da co nhiéu
nghién ctru va phat trién cac may say ning
lwong mit troi ing dung trong sdy cac loai
san phém cua nong, thuy, hai san, thuc
pham, rau cu, qua trong ndong nghiép. Tuy
vay déc thu vi tri dia 1y, khi hau va diéu
kién phat trién cua cac qudc gia trén thé
gidi 1a khac nhau nén viéc phat trién cac
may sdy bang NLMT mdi qudc gia déu
mang tinh dic thu riéng. Nham c6 co so dé
danh gia va lya chon loai may siy bang
NLMT theo cong nghé sdy hiéu tng nha
kinh (HUNK) dé thyc hién tinh toan, thiét
ké, ché tao va trién khai may say NLMT
thich hop cho viéc séy mot sd loai rau cu
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qué c6 thanh phan dinh dudng cao, tac gia
bai bao trinh bay tong luan vé cac loai may
siy NLMT cong nghé say HUNK va di dén
lya chon thiét ké mot mot loai may séy
NLMT cong nghé HUNK c6 ngudn cap
nhiét bo sung bén ngoai tir Bo hap thu
NLMT va tich trt NLMT cho tir bg gia
nhiét dau truyén nhiét thich hop, gbp phan
phat trién loai may sdy st dung NLMT
cong nghé sdy HUNK tng dung sdy céc
loai san pham ndng nghiép cua Viét Nam.
2. DU LIEU VA PHUONG PHAP

2.1. Nguyén ly hoat dong chung may
sdy sir dung niing lwong mit troi

Céc may sdy bang ning luong mat troi
déu c6 nguyén 1y chung 1a phai thu ngudn
NLMT dudi dang nhi¢t mat troi béng hiéu
mg nha kinh dé lam ting nhiét d6 khong
khi trong budng sy 1én cao hon so voi moi
truong. Khong khi trong budng siy cua
may sdy hodc 1a d6i luu ty nhién hodc 1a
phai di luu cudng birc. Trong khi d6 vat
lidu can sdy c6 thé tiép xuc truc tiép (Active
solar) hodc khong tiép xuc (Pasive solar)
vOi anh sang mat tro1. Tur 2 cach vat ligu
tlep xuc noi trén hinh thanh ra 2 loai may
sdy gdom may sdy tlep xuc (Active dryer)
va may sy gian tiép ( Passive dryer)

H1nh 1 [3] mo ta nguyén ly say nha
kinh, san pham dat trong khay say nhan
nhigt tu buc xa song dién tu: mat troi | xuyén
qua phan bao che trong sudt, tuy vao muc
do trong cua wvat liéu bao che ma anh sang
Xuyén qua t6i da co thé Ién toi 95%, mot
phan nho phan Xa Nguoc tro lai khong gian,
phan lon con lai duoc gur lai bén trong co
cdu bao che do hiéu ung nha kinh. Cac
séng buc xa bi giv lai bi hép thu va chuyén
thanh nhigét, mot phan nho nhigt bi that
thoat ra moi truong xung quanh, phan nhigt
con lai se su dung vao muc dich siy san
pham
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Hinh 1. Nguyén ly sdy nha kinh [3]

2.2. Phén loai may siy NLMT
Theo [4][5][3] may sdy bang ning
lugng mat tro1 duge phan ra cac loai gom:

(i) May say truc tiép, (ii) May siy gian tiép,
(iii) May say hon hop. Theo [3] néu cho
may say vao ban dém va nhung ngay mua
thi phai bé tri thém mot nguon cap nhiét 6n
dinh c6 thé 1a 10 d6t sinh khdi hodc cac
ngudn nhiét khac thi loai may say nay duoc
xép vao loai may say tha (iv) goi 1a may
sdy lai (‘hybric dryer) va theo [3] dé kéo
dai thoi gian siy khi tit nang, ngudi ta co
thé c6 thém bo phan tich trtr nhiét NLMT
Vo1l nguén tich trit hodc 1a nudce, dau nhiét,
mudi néng chay, paraphin, kim loai, d4
cudi [3].Ta c6 thiét 1ap so d6 phan loai va
phat trién cac dang may siy NLMT tir
nhom may say NLMT cong nghé¢ HUNK
dbi luu tu nhién va ddi luu cudng buc theo
so d6 Hinh 1 [5]

May sdy NLMT

Pai lwu tw nhién

a"

| B8ilwu cudng birc

v

Tryc tiép (active solar)

Gian tiép (passive solar)

Hén hop

.

Kiéu th say

Kiéu nha sdy

\ ‘

Kiéu éng

(Cabine dryer)

Kiéu budng
Kiéu qua cau hat

Hinh 2. Phan logi vé may say NLMT [5]

Khi say ludng khi sdy di tir moi truong
vao b thu nhiét, c6 thé ddi luu tu nhién
hozc déi luu cuong burc, dlIUC gla nhiét va
tlep xuc véi vat say. Vat say c6 thé tlep xuc
truc tiép hodc khong tiép xtc truc tiép VO’l
anh sang mat tro1. Nhu vay, thiét bi say
nang lwong mat troi gdm hai loai co ban 1a
d6i luu ty nhién va ddi luu cudng buc. O
thiét bi sdy ddi luu tu nhién, ludng khi say
hoat dong thu dong, di tur thép lén cao, co
thé c6 ngudn nhiét hd tro khac. O thiét bi
sdy d6i luu cudng buc, ludng khi siy duoc
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cung cip bang quat dién va ciing c6 thé co
ngudn nhiét hd trg. Thiét bi siy c6 ngudn
nhiét hd tro goi 14 siy lai [3]. Tét ca cac loai
thiét bi say ning luong mat troi déu c6 thé
tich hop bo phan tich nhiét, tuy nhién, cho
dén nay viéc luu trir nhiét méi chi phu hop
voi thiét bi sdy quy m6 nho [6]

2.3. May siy cong nghé hiéu tng
nha kinh (Green dryer)

2.3.1. Phan loai cic dang may say
hiéu rng nha kinh
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Hinh 3. So d6 phdn loai mdy sdy HUNK [3]

a)Phan loai theo hinh thwe ddi luu

khéong khi

Nguyén ly dugc phan thanh 2 loai
g6m (i) May siy hiéu tng nha kinh ddi luu
tu nhién; (ii) May sdy hiéu ing nha kinh
d6i luu cudng bic.

b)Phén loai theo hinh dang nha
kinh:

V& nguyén tic, phan vat liéu trong sudt
dé cho burc xa mit troi xuyén qua ludn
duoc ché tao sao cho co dién tich tiép xuc
anh mit troi toi da, vi tri dit may thuong
sao cho birc xa mit troi xuyén qua nhiéu
nhat v6i thoi gian lau nhét trong ngay.

¢)Phan loai theo gia thanh

Nha kinh don gian str dung nguyen
vat ligu san c6 tai dia phuong dung dé siy
thay thé cho phuong phéap phoi nang ngoai
troi voi muc dich chéng lai thoi tiét xau, sy
pha hoai cua cac loai con trung, dong vat
gam nham thi c6 gia thanh ré tuy nhién
hig¢u qua khong cao.

Nha kinh str dung céac vat ligu dat tién
hon nhu loai vt ligu ldy sang c6 kha ning
cho birc xa xuyén qua nhiéu hon, c6 thé su
dung bo thu nhigt hd tro, c6 gia thanh trung
binh va hi¢u qua ciing duoc nang cao hon.

Nha kinh duoc trang bi quat hut, nhiéu
khi hd tro cung céip nhigt ba”ing dién, chat
d6t, bom nhigt, pin NLMT, thiét bi kiém
soat nhigt do, do am va diéu khién, cho
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Hinh 4. Hinh dang nha kinh [3]

hiéu qua sdy cao hon, hoat dong khong phu
thudc vao diéu kién moi truong, chat luong
san pham tot tuy nhién c6 gia thanh cao.
d)Phan loai theo vat li€u sir dung

Vat li¢u st dung ¢ day la noi vé vat
liéu trong sudt 1am co ciu bao che tao nén
hig¢u rng nha kinh, tuy chat luong vat ligu
ma birc xa mat tro1 xuyén qua duoc nhiéu
hay it, hiéu qua sy ciing s& khac nhau.

2.3. Cac may siy HUNK trén thé
gidi.

2.3.1. Say doi hru tw nhién

2.3.1.1. Cac dang may siy

May say loai nay dugc goi la say thy
dong (Passive solar) con dugc goi may sy
ddi Iuu ty nhién, (Natural convection green-
house dryer) thuong cé kich thudc thich
hop dé sir dung trong trang trai. May sy
loai nay hoan toan phu thudc vao nang
luong mit troi. Trong hé théng sdy nay,
khong khi duoc lam gia nhiét bang ning
lugng mat troi duge luu thong voi bén
ngoai qua d6i luu khong khi ty nhién hodc
cudng buc thong qua quat thoi hodc phdi
hop [3] V6i loai may siy nay, nha kinh
duoc lam be‘ing vat li€u trong subt dé cho
buc xa mit troi xuyén qua t6i da, bén trong
xép san pham siy, san pham va khong khi
bén trong nhan nhiét va tang dan nhiét d6
do héip thu birc xa mat troi theo hi€u Gng
nha kinh, 4m tir tir thoat ra khoi vat liéu theo
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khong khi dang 1én cao dan do su thay doi
mat d6 khong khi, phia dudi gan san pham
s& c6 &p suat nho hon ap suat khong khi bén
ngoai, khong khi bén ngoai s& xam nhap
vao bén trong qua cac khe xung quanh thiét
bi sy, bén trong khong khi mang theo hoi
am dang lén va di qua khe thoat khi, khe
nay c6 thé 1a ong thoat khi hoac 16 thoat khi.
Do su chénh 1éch ap suat khi sinh ra do tang
nhiét do, khong khi tao thanh vong tuan
hoan d6i luu tw nhién, toc do khong khi
nho, khoang tu 0,2 — 0,5 m/s [3]

Theo [3] Vién Nghién ctru Brace thiét
ké may sy theo Hinh 5, May siy bao gdbm
hai day ké dé vat liéu séy (doc theo chiéu
dai), trén ké bd tri ludi thép ma kém dat
trén cc thanh xa bang gd. Mot mai dit
kinh nghiéng cho phép buc xa mat troi

Eilc:q.n#lhi‘ri I'n
| S -
P

L]
M kinh = J, o fﬁiidli"n‘l..ﬂf
%
i ’ % . 3 H_lrlﬁ

e  Kbdeg kiivc

"'-\._.1---\_.

—_— s

Hinh 5. Nguyén Iy Nha sdy hiéu g nha
kinh [3]

Theo [8] mdt bién thé cua loai may sdy
nay duoc thiét ké theo (Hinh 7) gdm mot
khung kim loai, xep lai du’oc phu tim
polythene trong sudt, dit trén nén bé tong.

chiéu thang vao san pham. May say, dugc
dat theo chiéu doc truc Hudng Bic - Nam,
¢6 cac vach bén trong dugc phii son den dé
tang kha nang hap thu birc xa mat troi. Nap
chop 1am bang tim kém gap trén mai tao
16 thoat khi. Ctra chép & mit ngoai clia bé
diéu chinh ludng gié vao. Dang may siy
nay di duoc Mukherjee va cong su [7] thiét
ké cho viéc say ca bién va xay dung tai
Vién Cong nghé An Do. Kich thudc cia
may say la dai 5,0 m x rong 3,0 m x cao
2,05 m (Hinh 6). Két qua thir nghiém cho
thay nhiét do bén trong chénh léch tir 18-
24 °C so vo1 moi truong, 56 kg ca cac loai
dugc sdy kho trong vong 2-3 ngay dé lam
giam d6 am tir khoang 75% xudng khoang
15%. May say duoc két luan 1a phu hop véi
quy md gia dinh & vanh dai ven bién.

Hinh 6. My sdy cd kiéu nha kinh [7]

Kich thudc may 1a dai 3,8 m x rdng 3,2 m x
cao 2,0 m, bén trong dit bon gia sy bang gb
c6 bay tang khay cing luéi nhwa. Nang suat
la 50 kg/mé.

Hinh 7. Nha sdy c6 hinh dang Parabol [8]
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Hinh 8. Mdy sdy HUNK d6i lwu tir nhién
cung ong thoat khi am [3]
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Theo [3] mot nha siy hiéu tng nha
kinh kiéu don gian khac duoc thiét ké theo
Hinh 8 gdm mot budng say ban hinh try,
két cau dang dudng ham trong sudt véi mot
éng khc')i hinh try dan khi thai ra khéi
buong sdy theo nguyén ly chénh 1éch ap
suat vi tri trong va ngoal ong thoat khi 1a
bb tri theo phuong thang dimg, phia trudc
budng say cé cira thong gid bén ngoai vao
budng sdy. May sdy hoat dong nho tac
déng cua nang luong mat troi tac dong truc
tlep vao vat licu sdy trong may say. Vat liéu
sdy va tim man hap thy mau den, dugc bd
tri treo thang dimg bén trong budng. Khi
khong khi trong budng siy dugc gia nhiét
s& hinh thanh dong khi chuyén dong 1én
6ng khoi dé thai ra bén ngoai budng sy va
cubn theo am tir vat lidu ra ngoai, trong khi

Hinh 9. Nha sdy thiét ké ong hiit khi thai
dat bén ngoai [8]

Theo [3] tir nguyén ly chung HUNK
tL‘r bién thé may tai Hinh 8 cho ra may may
say dang hop Hinh 10 vo budng sy lam
bang kinh trong sudt. Nguyén liéu say
dugc dat trong cac khay trong buong
say May sdy nay ciing lam viéc & ché do
hon hop bao gom vira tong hop blrc xa mat
troi truc tlep 1€n vat liéu say vura dugc dugc
gia nhiét khong khi lam nong trudce khi dua
vao budng sdy cap nhiét kiéu trao ddi nhiét
d6i lwu. Khi siy khong khi dugc gia nhiét
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d6 khi troi sé duoc hit vao buéng may sy
tir cira cAp khi vao budng say. Vi nguyén
1y nay, trong tai liéu [8] gidi thiéu may sy
theo (Hinh 9). May sy duoc lam bang
khung cb dinh bang gd, phii tam polythene
trong sudt co kich thuée dai 7,7 m x rong
4,7 m x cao 3,9 m (tinh dén néc), lap dat
co dinh trén nén xi mang voi tudng gach
cao 0,8 m. Tuong gach dugc son den dé
tang cudng thu nhiét, gia sy dit ngang véi
tuong. Cac tam thu nhiét bang tam kim loai
dang luogn séng son den dugc lip dudi
phan méi, hop véi cac thanh bén tao thanh
budng say. Khong khi d6i luu ty nhién qua
hai 6ng thoat hinh tru tron co lap qua cau
huat nhiét, bén ngoai dng duoc son den dé
tang kha ning d6i luu. May nay c6 ning
suat 100 kg/mé.
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Hinh 10. Méy sdy NLMTdang hép [3]

qua b6 thu trudc budng say duéi diéu kién
ap suat thap di qua cac ong dan khi vao
buong sdy va qua cac khay sdy chtra vt
liéu say. Khong khi mang am sau do dugc
thai ra ngoai qua cac 15 thong tai dinh éng
khoi & trén budng sdy. Phia day c6 dit 16p
s6i mau den dé hap thu blrc xa mit troi va
tich trtr nhiét. Theo [3] mot m2 dién tich
khay c6 thé siy dugc 10kg vat liéu say.
Qua thyc nghiém sdy cho thiy khong khi
noéng di vao bén dudi khay dudi cung
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trude, khay nay s& kho trudc. Khay cudi
cung kho 1a khay & trén cling ctia budng.
2.3.1.2. Két cAu mot s6 may siy hiéu
rng nha kinh déi lwu tw nhién c¢& nhé.
a)May sdy kiéu l18u: May siy dang
1éu, d& ché tao nhu Hinh 11.V4at liéu siy
duoc dat trén gla cao hon mit dat. Theo[3]
[9] Thot gian say thudng thap hon (25%)
so v6i phoi ning ngoai trorl nhung c6 thé
bao v€ dugc nguyén li¢u say khoi bui, ban,

mua, gid, chat thai cua chim. Léu sy c6
thé ciling duoc g& xudng va cat giit khi
khong sir dung, nhung dé bi hu héng khi
c6 gido manh. Doe va cong su [9] da thu
nghiém sy ca & Bangladesh. Két qua thir
nghiém cho théy nhiét d6 toi da trong 1éu
dat 48°C so v6i nhi¢t d bén ngoai 1a 27°C.
Céa duoc sdy dén do am can thiét trong 3
ngay ma khong bi nhiém trimg rudi, trong
khi c4 phoi nang can 4 ngiy va bi nhiém
trimg rudi nang

e . 1 FL L] !i.. O TR el

- - '3 1
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Hinh 11. Mdy sdy léu bang
nang luwong mat troif3][9]
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Hinh 12. Mdy sdy kiéu hép [3]

Khi thai im
A

Hinh13.May
bénh[3]

sdy dang cdi  bdp

b)Miy siy kiéu hdp: Bao gdbm mot
tdm trong sudt (kinh, nhya) phu trén mot
hép cach nhiét dwgc lam twr vat liéu gia ré
va dé tim nhu vén ép, gach, thép tim ma
k&m, bé tdng hodc t&m nhém. VAat sdy
duoc dat trén ludi thép cach day hop vai
cm. LS théng gid ndm & trén cung va dudi
cung cua thanh hép. Blc xa mat troi
truyén qua tdm phua trong sudt va dugc bé
mat den bén trong hdp thy. Khi nhiét do
bén trong ting 1én, khong khi nong dbi luu
tu nhién di ra khoi cac 16 thong gi6. Khong
khi bén ngoai dugc hut vao qua day va tao
nén dong khong khi néng dbi luu qua vat
sdy. Voi may nay, nhiét do khong khi bén
trong va moi truong ¢ thé chénh 1éch dén
khoang 40°C. Theo [7] da thuc nghiém sdy
cé, nhiét do sdy c6 thé dat 80°C.

¢)M4y siy hinh dang cai bap bénh
(seesaw dryer): May sdy dang cai bap
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bénh truyén théng c6 khung hinh chit nhat,
ctng, chiéu dai gip 3 chiéu rong cing dong
truc [4]. Vi tri dat theo hudng bic nam,
kich thuéc du cao, khung dit khay sdy
nghiéng 30° du 14y ning vé phia dong vao
budi sang va hudng tiy vao budi chiéu.
Xung quanh lam b::ing g0 kich thudc 100 x
50cm day ctia may say dugc lam bang cac
tam ton ma k&m duoc gia c¢b, mat ngang
chiéu doc 1am bang gd cao khoang 15 cm
cao. Mit dudi son den, mat trén 1am br:ing
nhua trong sudt. Nguyén liéu dé say duoc
dit trén khay bang luéi.

Theo thuc nghiém cua tac gia [10]
thuc hién so sanh toc do séy va chét luong
khi sdy c4 moi trong cac trudng hop phoi
ning trén gia, sdy bang may sy kiéu nha
kinh d6i luu tu nhién c6 kich thuée dai 6
m x rong 3 m x cao 2,5 m (dén dinh vom).
C6 ba 16p khay sdy cach nhau 0,5 m, mdi
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16p c6 10 khay, kich thudc khay 1a 1,0 m x
0,5 m. Thi nghiém sﬁy duoc thuc hién 200
gi0 lién tuc, ca ngay va dém, vdi khoang
10 -11 kg ca moi tuoi, 3o am 75%, trén mdi
khay cua ca ba truong hop. Nhiét do bén
trong may say nha kinh cao hon khoang 8
- 12 °C so v6i méi truong. Két qua cho
thay, ca kho & gia phoi dat do am (16,65%),
& may sy nha kinh (17,53-18,56%). Phan
tich ham lugng protein, chat béo, tro va
danh gia cdm quan cua hai truong hop 1a
twong ty nhau. Diéu ndy rut ra, may siy
ki€u nha kinh d6i luu ty nhién c6 wu diém
1a khoi lugng say 16n so véi sdy 1éu va say
hop, tir 50 — 300 kg/mé. Tuy vay, tbe do say
thép hon & sdy hop va twong ty sdy léu. Cac
may loai ndy chu yéu dé dam bao vé sinh
cho san pham say.

2.3.2. Miay siy HUNK siy ddi luu
cudong bire

Do su han ché vé tdc do va nang sudt
sdy cua cac thiét bi sdy ddi luu tu nhién dan
dén doi hoi phai c6 su nghién ctru phat
trién cac thiét bi sdy ddi luu cudng buc.
Dong khong khi ddi luu cudng buc sir
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Hinh 14. May sdy kiéu sdy hiéu vmg nha
kinh doi luu cuwong burc dang tron [3]
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dung bang quat dién, nguon dién cung cap
c6 thé 1a dién ludi, dién mat troi hodc tir
may phat dién. Theo [7][3] viéc su dung
cap khi ddi luu cudng buc trong may sy
HUNK c6 thé giam thoi gian sy xudng ba
lan va giam dién tich nha say di 50%. Hau
hét tat ca cac loai may say ddi luu ty nhién
cling c6 thé hoat dong bang d6i luu cudng
buic néu c6 thiét ké va bo tri quat thich hop.

V& céu tao loai may sdy nay phan 16n
1a twong tu nhu may siy loai déi luu tu
nhién, nhung o phia trén noc ldp quat hut
gio, quat nay co thé duoc cung cip ning
luong b:fmg dién luwoi hodc dién mat troi,
viée co quat gio lam cho toc do luu thong
khong khi ting 1én, hé s6 trao d6i nhiét doi
lru ting, qua nghién cuu thiy rang hé s6
nay co thé ting 30 — 135% so voi sy phoi
hodc ddi luu tw nhién, hé s6 trao doi nhigt
d6i luu ting 1én dan dén thoi gian siy duoc
rut ngan, chat luong san pham it bi anh
huong hon [7].Theo [3] d3 thiét ké may sy
ning luong mit troi siy HUNK nha kinh
ddi luu cudng buc duge thé hién trong
Hinh 14 .

Hinh 15. May sdy doi luu cuedng bire kiéu
nha kinh mai vom parabol [7]

1. Bo phdn thu nhiét mat troi, 2. Bo

phdn trao doi nhiét; 3. Bon chira nwoc

nong dé triv nhiét, 4. Hai quat hut, 5. B

phdn cam vg chénh léch dp sudt
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Abdullah va cong su trinh bay trong
[7] dua ra thiét ké may say dbi luu cudng
btic. Toan b vach dugc lam bang kinh
trong sudt bang polycarbone. trong d6 mai
c¢6 két cau dang vom hinh parabol, vach
dang hdp chir nhat. May da duogc thu
nghiém dé séy hat ca cao, hat ca phé, thit
thai 1at, rong bién, c4 va dugc bao cao 14 co
tiém nang ung dung 16n cho ving nong
thon Indonesia. M6 hinh dang khung cao
1,98 m - 2,73 m dat trén san bé tong son den
3,27 m2, toan bo duoc phu tim nhua chong
tia tir ngoai trong sudt day 1,5 mm véi hé
s6 truyén qua 70%. C6 hai quat 80 W duoc
lap phia trén cira dé doi luu cudng birc dong
khi sdy. Trong vong 7 gio, 65 kg ca nho

1. Khong khi vao;2. Quathut;3. Mo dun pin mat
troi;4. BO thu nhiét;5. Mat bén;6. Dau ra cua bd
thu nhiét;7.Thanh d& bang g&;8. Mit ludi
nhya;9. Khung phii tim nhya trong sudt;10.
Khung dg;11. Thanh cubn;12. Pau ra ciia may
say

Hinh 16. Cdu tao may siay Hohenheim [7]

2.3.3. May say HUNK say d6i luu
cuong bire co cap nguon nhiét bo sung

Loai may nay tuong tu nhu loai may
sdy hiéu tng nha kinh ddi luu cudng birc
nhung ngoai cac bg phan chinh ra con thém
bd ngudn cip nhiét 6n dinh, dong thoi, can
c6 bo phan diéu khién dé duy tri nhiét d6
trong gidi han cho phép. Theo [3] loai may
sdy nay duoc goi 1a may siy NLMT dbi luu
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dugc say kho véi nhiét do say 51 °C.

Muhlbauer va cong s trinh bay trong
[7] da dua ra may say HUNK cap nhlet dbi
lru cudng birc nhu Hinh 16, budng siy va
bo thu nhiét co dang nhu mot ducmg ham
duoc phu bang tim nhya trong sudt, mat
day son den, phia dudi cach nhiét bang tim
so1 thuy tinh, vat séiy duoc dat trén mat ludi
nhua trong budng sdy. Dé thoat nude tdt
khi troi mua, phan mai cia duong ham
duoc lip cb dinh va nghiéng vé hai bén
theo chiéu doc. Hai quat hut, dugc cép dién
bang mdt md dun pin mit trdi 40W, ddi luu
cudng birc ludng khi sdy. Toan bd may
dugc dat trén mot khung do kim loai va co
kich thudc dai 20 m, rong 2 m

ke A

Hinh 17. Mdy say lai kiéu buong ciia AIT[11]

cudng birc ¢6 ngudn cp nhiét bd sung hay
con goi 13 may sdy lai ( hybric sun dryer)
hodc may sy nang luong mét trdi lai. Theo
[7] Céc loai may sy nay c6 thé duoc tng
dung cho quy md cdng nghiép vdbi sén
pham say c6 chat luong. Luu lugng khi t01
uu co the duogc cung cap trong may sy
trong suot qua trinh sdy dé kiém soat nhiét
d6 va d6 am trong pham vi rong khong phu
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thudc vao diéu kién thoi tiét. Theo [12]
may say ning luong mit troi doi luu cudng
btic ¢6 ngudn nhiét cap bd sung dang duoc
lya chon thiét ké va ung dung trong noéng
nghiép dé mang lai hiéu qua tot hon va dé
kiém soat hon cac loai ddi luu tu nhién.
Loai may nay da dugc Vién Cong nghé
Chau A (AIT) thiét ké. M4y dang kiéu sy
budng, budng siy dugc xdy dung bang
gach va vira, mot 1o d6t sinh khéi duoc
thiét ké dic biét dé & bén ngoai voi bo phan
trao doi nhiét kiéu éng dat bén trong va
phia dudi budng say, mot bo thu phang bd
tri phia trén lap kinh trong sudt dé thu nang
lugng mat troi. Mot by phan kiém soat
nhiét d6 tu dong kiéu co — nhiét dam bao
duy tri nhiét d6 trong budng siy khoang 55
— 60 °C. Khi say, khong khi bén ngoai doi
luu ty nhién qua b thu nhiét, vao buéng
sdy va di ra ngoai. Vao ban dém hoac khi
troi nang yéu, 10 d6t sinh khoi duoc st
dung. Nghién ctru da thyc nghiém say phi
1& ca bac ma ngam trong nudc mudi, sau

) ) et B TEW
_ Hinh 18 May say caffesay HUNK NLMT
cap nhi¢t bo sung bang nguon nhiét bén ngoai [3]

Theo [7] Tai Philippines st dung may
sdy Hinh 19 bao gdm mot khung gd dang
hop hinh thang (rng 1,2 m x dai 2,4 m x
cao 1,2 m) véi mai va thanh 1a cac tdm
polyacetate trong sudt. C6 thé nap hoic d&
ting khay, cac khay co kich thuéc bing
nhau. Khong khi méi truong dbi luu tu
nhién qua ctra chdp diéu chinh & phan duéi
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d6 rira nhe va dé rdo nudc roi cho vao say.
Thtr nghi¢m dugc thuc hién véi may séy
va phoi nang cho 25 kg ca mdi 16, ca duoc
sdy bang nang luong mit troi vao ban ngay
va nguon nhiét sinh khdi vao ban dém, ca
phoi dugc boc kin trong tai nhya dé tiép
tuc phoi vao hom sau. Két qua cho thay
thoi gian say 1a 24 gid, phoi 1a 44 gio tir 46
am 74% xudng 17%. Céac phan tich sinh
hoa, vi sinh vat va cam quan cho thiy san
pham say dat chat lugng cao hon so véi san
pham phoi, dic biét 14 luong vi khuan va
nam moc.

Theo [3] dd dua ra loai may sdy nhu
Hinh 18, may duoc st dung sdy caffe &
nhiét d pham vi nhiét d¢ sy (40- 60°C)
chét luong cua ca phé tot May say ducrc
két hop 3 ngudn nhiét sdy gdm nguon
nhlet HUNK tr 2 vach hong ctia budng sy
va cép nhiét bd sung tir bay nhiét tu bo thu
NLMT bb tri trén mai nha, ngoai ra con cé
thém ngudn nhiét bd sung tir bén ngoai cap
tir bén ngoai tir 1o ddt cui, vo caffe

Hinh 19. May Say ¢6 nhiéu tang khay voi
nguon nhiét ho tro[7]

mit trude va di ra ngoai qua 16 thoat & phan
trén mit sau. Nang suat sy khoang 100 kg,
may sdy con lip thém bo thu NLMT kiéu
tam phang lam bang gd nap nhuya trong
sudt co tam thu nhiét bang ton ma k&m son
den & day. Mot 10 dot gas LPG cap nhiét hd
trg duoc lip thém vao may sdy dé c6 thé
sdy vao ban dém.

43



KHOA HOC - CONG NGHE

IV. KET QUA VA THAO LUAN

4.1. Binh luin cic dang may siy
NLMT cong nghé say hi¢u wng nha
kinh.

Trén co so phan tich nguyén 1y, hinh
dang va mot sé két qua sdy trén cac mod
hinh say da duogc cac tac gia cong bd cho
thay d6i véi may siy HUNK bang NLMT
dbi luu tu nhién co két cau don gian, vt
liu sdy khong tiép xtic truc tiép v6i anh
nang mit troi nén 1am giam sy mat mau va
vitamin, thoi gian sdy trong nha kinh nhanh
hon 20 -45% so voi phoi nang, hiéu qua
hon tu 2 — 5 1an so voi sdy phoi [3]. Tuy
nhién ton tai may say nay 1a cac khay phia
trén tiép xtc véi khong khi néng thuong bi
kho quéd muc hon cac khay duoi, nhiing
ngay troi nang to nhiét do budng co thé dat
dén nhiét d6 khong khi say cao téi 70° C -
100°C[3] trong khi mot s6 san pham nong
nghié¢p, rau cu qua khong chiu dugc nhiét
do6 cao chi trong pham vi 50 - 45 .

May sdy NLMT siy HUNK s& t6t hon
néu c6 ché do cap khi d6i luu cudng buc.
May say HUNK déi luu cuong buc nhanh
hon so voi sdy nha kinh d6i luu tu nhién
toi 31%. [3], Hé s6 trao doi nhiét ddi luu
cua say d6i luu cuong buc cung cao hon so
voi say d6i luu tu nhién, tuy tung loai san
phém va kich thuoc, hé s6 trao ddi nhiét
d6i luu co khi ting 30 — 135% . Theo [3]
Viéc st dung d6i luu cudng buc cé thé
giam thoi gian sdy xudng ba 1an so vdi sdy
HUNK d6i lyu ty nhién,cho phép giam
50% dién tich bo collector hap thu NLMT.

Mot diém ton tai cia may sdy
HUNK d6i luu t nhién va ddi luu cudng
burc 14 khi troi c6 may, nang yéu va dém
xudng thi viéc say kho vat liéu sé giam di
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tham chi chi con ché d¢ siy thong khi dan
dén 1am giam chét luong vt liéu sdy. May
sdy lai d6i luu cudng btc khi c6 thém
ngudn cap nhiét bén ngoai thi c6 thé tiép
tuc duy tri dugc qua trinh sdy. Van dé dat
ra 12 ngudn cip nhiét bd sung bén ngoai
can phai dugc lya chon dé bao dam theo
huéng tiét kiém va sir dung hiéu qua ning
luong , duy tri dugc mé sdy cho dén khi san
pham dat d6 4m bao quan.

4.2. Thiét ké may siy NLMT Céng
nghé hiéu wng nha kinh c6 cip nhiét bo
sung

Trén co s¢ phan tich va danh gia uu,
nhuoc diém cua siy NLMT d6i luu tu
nhién, d6i luu cudng birc nhém nghién
ctru dé xuat mo hinh may sdy NLMT sdy
HUNK d6i luu cudng birc ¢ ngudn cap
nhiét bé sung theo Hinh 20. Trong d6
ngudn nhiét cdp bén ngoai 1a B héap thu
nang luong mit troi (10) st dung cap nhiét
bd sung cho budng say khi troi ning yéu,
cuong do biic xa thap, nhiét do trong buong
sdy khong dat dén nhiét d6 sdy yéu cau.
Ngoai ra mé hinh say con thém ngudn tich
trt NLMT tor B thu nhi¢t NLMT(4) va
tich trit nang luong nhiét cho dau truyén
nhiét chira trong bon dau (5). Viéc str dung
ngudn nhiét tir diu néng s& dugce thue hién
khi dém xudng, nham c6 thé duy tri va kéo
dai thoi gian say nham hoan thanh mot mé
sdy vi du siy mang do6 hat gc, sdy cu ca
rot.... Pic biét trong so d6 sdy nay duoc
cai dat diéu khién tu dong cac ché d6 séy
thong qua phan mém dugc tng dung trén
dién thoai thong minh . Hoat dong cia mo
hinh sdy theo yéu cau cua dé tai NCKH cap
B Cong Thuong [13] dé ra dugc bidu dién
tai Hinh 20
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I- Quat cép khong khi; 2a,2b,2c¢,2d,2e,2f -Van dién tir; 3-Burc xa mat troi; 4-Bo
thu nhi¢t NLMT lam néng dau; 5-Bon dau nong; 6-Cach nhiét bon dau; 7-Bom; 8-Bo
trao d6i nhiét dau; 9-Cach nhiét bo trao doi nhiét; 10-Bo thu nhiét NLMT lam nong
khéng khi; 11-Budng sdy hiéu tng nha kinh; 12-Ddng ho nhiét do, do am; 13-Tu dién
diéu khién; 14-Cam bién nhiét, am; 15-Quat hut; 16-Quat dao; 17a,17b - Van khi; 18-
DPdng hd nhiét do.

Hinh 20. So d6 nguyén 1) mdy sdy nang lirong mdt troi cong nghé sdy hiéu img
nha kinh doi lueu cuong birc co hé tro bé thu nhiét va tich trir nang luong.

May sy duoc thiét ké thuc hién duoc
4 ché do say va duoc diéu khién thong
minh qua dién thoai thong minh gom:

4.2.1. Ché @9 say bing NLMT
cong nghé hiéu wng nha kinh d6i luu
cudng bire ( ché dp say 1)

a) Khi nhi¢t do trong nha kinh dat
ngudng nhiét do t=55°c - 60°c thong qua
hién thi cam bién nhiét 4m (14) bao trén
dién thoai thi hoat dong sy sé& bat dau
duogc thuc hién, luc nay quat (15) bat dau
hoat dong va 2 quat (16) cling bat dau
hoat dong. D6i sanh véi nhiét d6 khi
trong budng 1a do am twong ddi cua
khong khi trong budng ltic nay 1a 15%-
18%

b) Khi nhiét d¢ khong khi trong
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buéng bi ha xuéng pham vi t =50 -52°c,
d6i sanh 1a d6 am khong khi tuong ddi
trong budng luc nay 13 j =25-28% ltc nay
quat huat khi (15) ngig va 2 quat dao
(16) van hoat dong.

c) Lap lai qua trinh (a) khi nhiét do
khong khi trong budng dat lai gia tri t =55-
60 °c va do am khong khi dat 15%- 18%.

4.2.2. Ché d sdy hiéu wng nha kinh
két hop cap nhiét bo sung (ché do 2)

Ché d6 sdy nay dugc thuc hién trong
truong hop troi nhiéu may, cuong do anh
sang xudng thap khong du gia nhiét khong
khi trong nha kinh, lac nay can cip nhiét
bd sung tir ngudn khong khi di duoc gia
nhiét tir bo hap thu NLMT (10) tir bén
ngodi vao budng say. Hoat dong sdy dién
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ra nhu sau:

a) Khi nhiét d6 khong khi trong budng
& muc dudi 40- 45°¢ dugc hién thi qua bd
cam bién nhiét (14) bao hién thi trén dién
thoai va ddi sanh theo nhiét d6 khi trong
budng 1a d6 4m twong ddi cua khong khi
lac nay 1a 25%- 32%. Luc nay quat hut (15)
ngung hoat dong, nhung 02 quat dao (16)
van hoat dong hoat dong dong thoi. Pong
thoi luc ndy van (17b) mé, quat thoi khi (1)
hoat dong hut khong khi ngoai troi chay
qua bo hap thu ning luong mat troi (8.1)
vao ctra vao may say (1) lac nay nhiét do
budng sdy s& dugc ting 1én va sy theo
(ché do ) cua say hiéu ing nha kinh.

4.2.3 Ché @ say cap nhiét tir bd tich
trir dau (ché d¢ sy 3)

a) Tich trir nhiét cho du: Tu 8 gid
sang c6 mat troi thi d6 1a thoi gian bat dau
tich trit ning lwong cho dau trong bdn chira
dau (5). Lic nay van chin (2a) dugc ngudi
van hanh mé bang tay trudc, ngudi van
hanh st dung dién thoai m¢é dong nat OFF
cho van (2¢) va van (2d). Nguoi van hanh
su dung di¢n thoai md nat ON cho van dién
tir (2b) va (2C) va (2f). Nguoi van hanh an
nat ON cho bom dau (7) bat dau hoat dong
dé bom dau luu chuyén qua bo thu ning
lwong mit troi (4) dé gia nhiét cho dau
chay tudn hoan qua bd thu nhiét (4) vé binh
chtra dau cach nhiét (5) dé tich trit nhiét.
Khi nhiét d6 dau trong bon (5) dat ngudng
140°¢ - 150°c bom dau (7) s& ngimg (tiét
kiém dién)

b) Ché d) siy bang diu noéng da tich
trir nhiét

Khi nhi¢t do khong khi trong nha kinh
& nguong 35- 40°c thong qua hién thi cam
bién nhiét 4m (14) bao trén dién thoai va
d6i sanh theo nhiét do khi trong budng la
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d6 am tuong d6i cia khong khi luc nay 1a
45%- 55%. Nguoi van hanh mé cac van
dién tir 2e, 2d béng nut ON trén dién thoai.
Nguoi van hanh 4n nat OFF déng cac van
2b, 2¢ dong. Ngudi van hanh an nat ON
mo van (17a). Nguoi van hanh an nat OFF
dong van (17b).Nguoi van hanh an nit ON
md bom (7) hoat dong Luc khi d6 dau nong
trong thung tich tri (5) s€ dugc bom qua
bd trao d6i nhiét dau - khi (9) rdi qua van
dién tir 2d di vé thung dau (5) va qua trinh
bom dau sé lién tuc chay tuan hoan theo
vong kin nay dé cap nhiét cho bo trao doi
nhiét (8.2).Nguoi van hanh 4n nat ON cho
quat (1) hoat dong cip khong khi di qua
van (17a), qua bo trao d6i nhiét (8.2) cép
khi néng vao budng siy (110 qua ctra cap
khi (1) dé tlep tuc thuc hién qué trinh sdy
C) nglmg sy

Khi nhiét 6 dau trong bon (5) chi mirc
35- 36°c thi toan bo qua trinh say nging
hoan toan.Viéc tu dong ngung siy cho
phép tiét kiém dién cho hé thong.

KET LUAN

May sdy NLMT cong nghé¢ HUNK d
dugc cac nha khoa hoc trén thé giéi nghién
ctru va cong bd vé kha ning sir dung ning
lugng mat troi dé say vat liu nham tiét
kiém nang lugng da dugc ching mlnh Tuy
nhién, do dic thu vé kh1 hau ctia mdi quéc
gia, cac diéu kién vé vat liéu ché tao, vat
lidu siy ciing khac nhau va dac biét 1a d6i
v6i loai may say HUNK d6i luu cudng birc
cd cap nhiét b sung bing bd hip thu
NLMT gia nhiét khong khi dé cap bo sung
vao budng sdy khi cuong do bic xa mit
troi giam cling nhu kha niang cép nhiét tir
mot ngudn nhiét tich trir bang dau truyén
nhiét vao ban ngay dé sdy vao budi tdi
trong d6 cac ché d6 sy nay duoc diéu
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khién thong minh théng qua dién thoai
trong qué trinh sdy cac loai rau, cu, qua
giau dinh dudng & quy mo cong nghiép
chua c6 nhiéu. Do d6, viéc nghién ctru thiét
ké mo hinh siy nay duoc xem 1a mot
hudng di méi can duoc tién hanh sém
trong tinh hinh thé gii dang hudng téi
muc tiéu tiét kiém ning luong va phat trién
bén viing .
TAI LIEU THAM KHAO

1 Sivanappan Kumar, AIT Ms. Christina
Aristanti, Dian Desa, Tetsuo Tezuka, Kyoto
University, Xi Wenhua, ISEC-UNIDO,
Current status of energy sources and the
need to convert to sustainable energy, 2012

2 Werner Weiss Josef Buchinger, Solar
Drying, Austrian Development Coopera-
tion, Arbeitsgemeinschaft Erneuerbare En-
ergic (AEE) Institute for Sustainable
Technologies, 2012

3 Ravinder Kumar sahdev, Open sun
and Greenhouse drying of Agricultural and
food products, A Review, international
Journal of engineering Research & tech-
nology, Vol.3, Issue 3, March 2014. ISSN:
2278 — 0181.

4 S. Janjai and B. K. Bala. 2012. Solar
Drying Technology. Food Engineering Re-
views, Volume 4, Number 1, p. 16-54.

5 Atul Sharma, C.R. Chen, Nguyen Vu
Lan. 2009. Solar-energy drying systems: A
review. Renewable and Sustainable Energy
Reviews 13, 1185-1210.

6 Lalit M. Bal, Santosh Satya, S.N. Naik.
2010. Solar dryer with thermal energy stor-
age systems for drying agricultural food
products: A review. Renewable and Sustain-

TAP CHi CONG NGHIEP NONG THON SO 45

able Energy Reviews 14, p. 2298-2314.

7 Janjai and B. K. Bala. 2012. Solar
Drying Technology. Food Engineering Re-
views, Volume 4, Number 1, p. 16-54.

8 Practical Action, Construction and
maintenance of Solar Fish Drier. Sri Lanka,
2006

9 Doe, P.E., Ahmed, M., Muslemuddin,
M. and Sachithananthan, K. 1997. “A poly-
thene tent drier for improved sun drying of
fish”. Food Technology in Australia No-
vember, pp. 437—441.

10 S.S. Sablani, M.S. Rahman, 1. Haffar,
O. Mahgoub, A.S. Al-Marzouki, M.H. Al-
Ruzeiqi, N.H. Al-Habsi and R.H. Al-
Belushi. 2003. Drying Rates and Quality
Parameters of Fish Sardines Processed
Using Solar Dryers. Agricultural and Ma-
rine Sciences, 8(2), p. 79-86.

11 S. Kumar and S.C. Bhattacharya.
2005. Technology Packages: Solar, Bio-
mass and Hybrid Dryers. Regional Energy
Resources Information Center, AIT, p.5-7.

12 B. R. Chavan, A. Yakupitiyage, and S.
Kumar. 2008. Mathematical Modeling of
Drying Characteristics of Indian Mackerel
(Rastrilliger kangurta) in Solar-Biomass
Hybrid Cabinet Dryer. Drying Technology
26, p. 1552-1562.

13 Bo Cong Thuong, Nghién ctru thiét ké,
ché tao thiét bj siy rau, cl, qua bang ning
lwong mét troi theo cong nghé siy hiéu tmg nha
kinh va diéu khién thong minh, ma sb dé tai. .

Ngay nhan bai: 10/11/2021
Nguwoi phan bién: TS. Nguyén Thanh
Hai - Hoc vién Nong nghiép Viét Nam

47



KHOA HOC - CONG NGHE

NGHIEN CUU BE XUAT NGUYEN LY LAM VIEC BO PHAN BAP
CUA MAY BUT CU LAC
ThS. Tran Vo Vin May', PGS.TS.Phan Hoa!, PGS.TS.Lé Minh Lu’

TOM TAT:

Bai bdo trinh bay két qua kiém tra xdc dinh co' 1y tinh ciia cdy, c lac va phan tich
cdc nguyén ly dap dang duoc su dung trong cac may but cu lac o trong nuoc. Nguyén ly
lam viéc ciia bg phdn dép cé hai trong quay ngiege chiéu véi phwong cung cdp cdy lac
thang dimg sé tang dwoc nang sudt, chat heong san pham va giam chi phi nang lrong
riéng ciia qud trinh ddp bt cii. Két qua nghién civu la co s6 dé thiét ké, ché tao mady birt
cii lac phit hop véi phwong phdp thu hoach lac nhiéu giai doan hién nay.’

Tw khoa: Nguyén ly lam viéc, bo phan dap, but cu lac, cay lac.

ABSTRACT:

This paper reviews sometheories that results of testing, detemining the physical prop-
erties of peanuts, plants and analyzes the principleshave been used in peanuts picking
machines in Vietnam. Theworking principle of fruit picking systems of peanuts picking
machinewas selected with two threshing cylinder rotating in opposite directions and the
peanut vines feed to the fruit picking system invertical direction in order to increase the
yield, quality and to reduce costs. The study results indicate that theworking principle of
fruit picking systems of peanuts picking machine was selected, which suitable with
peanuts harvest in multistage to practice and can be applied to design and manufacturing
the peanuts picking machine in future.

Key words: working principle, picking systems, peanuts picking, peanuts

I. PAT VAN PE

Lac(Arachis hypogaea) la cay cong
nghiép co g1a tr1 dinh duong cao, n6 khong
chi duoc trong ¢ khap cac tinh trén dat
nudc ta ma con duoc trong & hang tram
nuéce trén thé gioi. Lac la mdt loai cay
thudc ho dau, qua trinh sinh trudng, sau khi
thu phan thi bau nhuy hoa phat trién thanh

! Truong Pai hoc Nong Lam — Dai hoc Hué
2 Hoc vién Nong nghiép Viét Nam
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mot Ong than dai hudng xubng dat véi dau
6ng hinh thanh nén qua lac [2]. Tuy nhién,
do nam trong 10ng dat trong ty nhu cac cu
khac va theo cach thuong goi cua ngudi
dan 1a cu lac nén trong bai bao nay ching
to1 goi tén 1a cu lac.

Viéc co gidi hoa khau thu hoach lac,
dac bi¢t 1a cong doan but cu la yéu td quan
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trong dé ting ning sut va chat luong, ha
gi4 thanh san pham, gop phan nang cao kha
nang canh tranh ciia san pham lac & nudc
ta voi cac nude trong khu vuc va trén thé
gidi. Yéu cau ki thuat ciia may dap bt ca
lac trong qua trinh thu hoach la: cho nang
sudt cao, chat lugng dam bao (do sot, o
sach, dic biét 1a han ché ct con dinh cuéng
ré sau khi but va do v ci) va chi phi ning
luong riéng thap.

Bo phan dap la bd phan quan trong
nhat trong may but ci lac. Xac dinh
nguyén ly lam viéc ctia bo phan dap co6 y
nghia quan trong dé thiét ké, ché tao thanh
cong may but cu lac. Trong thuc té thu
hoach lac hién nay, di c6 nhiéu nguyén ly
dugc st dung cho bo phan dap. Tuy nhién,
mdi nguyén 1y déu c6 nhirng han ché nhit
dinh vé d0 sot, do sach san phém,dcf) vO cu
va chi phi nang lugng riéng cao sau khi
bat. Vi vay, viéc nghién ctu dé xuat
nguyén ly lam viéc bd phan dap ctia may
but cu lac nhdm nang cao ning suat va dam
bao chét lwong san phim sau khi but vira
c6 vy nghia khoa hoc vira ¢6 y nghia thuc
tién.

II. POI TUQNG VA PHUONG
PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

- Cac gidng lac dang duogc trong phod
bién & nudc ta, nhu: L14, L18,....

- Céac nguyén ly va may dap but cu
dang duogc st dung hién nay.

2.2. Phuwong phap nghién ciru

- Phuong phéap nghién ctru tai liéu
nhz‘lm nghién ctru dé thu thap nhu:ng thong
tin vé co so 1y thuyet lién quan dén qua
trinh dap cu; nhitng két qua nghién ctru vé

dap, bit ct cua cac dong nghiép da cong
bo trén cac tai liéu khoa hoc.
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- Phuong phap phong van chuyén gia
nham thu thap cac thong tin vé may va
nguyén ly dap cu. Cac thong tin nay dugc
trao d6i, tham khao y kién tir cac chuyén
gia vé san xuat, nghién ctru dap, but ci,...

- Phuong phap bé tri thi nghiém: Viéc
tinh toan, do dac cac thong sb lién quan dén
cay, cu lac va luc bit ca ra khoi cdy can
dugc bb tri dé xac dinh cu thé. Tir d6, dé
1am co s& xé4c dinh mot s6 thong s6 ban dau
cho qua trinh nghién ctu xay dung mo
hinh bo phan dap va tién hanh bd tri thi
nghi¢m vé kha nang lam viéc cua bd phan
dap.

III. KET QUA NGHIEN CUU

3.1. Cong nghé va phwong phap
thu hoach lac tai Viét Nam

O nudc ta hién nay, lac dugc thu hoach
theo cong nghé¢ cu tuoi hodc cu kho; co
nghia 1a cay lac duogc thu hoach, tach léy
ct ngay khi duogc dao nho 1én (cong nghé
thu hoach cu tuoi) hoac cay lac dugc dao
nho, phoi kho sau d6 mi tién hanh tach lay
cu (cong nghé thu hoach cu kho). Véi cong
nghé thu hoach cii tuoi thi c6 thé dugc thuc
hién theo phuong phép mdt giai doan hodc
nhiéu giai doan (hinh 1). Trong d6, hau hét
hién nay dang ap dung cong nghé thu
hoach cu1 tuoi, nhiéu giai doan, bai vi: phu
hop voi tap quan canh tac cuia nguoi dan,
giam chi phi dau tu va thich hop véi tinh
hinh, dién tich san xuat lac hién nay. Véi
phuong phap dao nhd xong tién hanh tach
lay cti ngay tai dong hodc nhd xong van
chuyén vé tach ldy ct tai nha dang duoc sir
dung phd bién. Do d6, trong qué trinh 1ay
mau dé tién hanh do, x4c dinh cac théng sb
va dic diém sinh hoc ctia cdy, cil lac, chiing
t6i 1dy mau tai dong, ngay sau khi cay lac
dl}:()’C nho 1én va dua vé xac dinh cac thong
sO.
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Thu hoach
nhiéu giai doan

Cay lac

Thu hoach mot Thu hoach
giai doan nhiéu giai doan
Cay lac
y A 4
Lién hop may Dao, nhd cay

dao, nho, but cu

Dao, nho cay

Thu gom

Thu gom

Van chuyén

But cu

a. Cong ngh¢ thu hoach cu tuoi

But cu

b. Cong nghé thu hoach cu kho

Hinh 1. So' do cong nghé va phirong phép thu hoach lac
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Hinh 2. Hinh anh
cay lac sau khi
thu hoach

H——|

i
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3.2. Mot so két qua xac dinh co' ly
tinh cida cay va cu lac

* Xac dinh cac thong s6 sinh hoc cia
cdy va cu lac

Hién nay ¢ Viét Nam dang su dung
nhiéu giéng lac, nhung phd bién nhit 1a
L14 nén chung t6i diéu tra, khao sat thong
sb sinh hoc cua cay va cu lac sau khi dugc
thu hoach tai déng, cay lac duogc dat thfmg
dung va cac thong sb can xac dinh cua cay
lac nhu hinh 2.

Céc dung cu duogc su dung dé do 1a
thude sat 1000mm tiéu chuan, thude kep
dién tur sai s6 0,01mm, panme 0-50mm, sai
56 0,01mm; can dién tir Sartorius CP-32SS,
sai s6 0,02g. Cac thi nghiém vé do thong
sb sinh hoc cua cay va cu lac dugc thuc
hién tai phong thi nghiém K¥ thuat co khi,
khoa Co khi — Cong nghé, truong Dai hoc
Nong Lam Hué. Két qua xac dinh thong sb
sinh hoc cua cay va cu lac dugc trinh bay
¢ bang 1.

Bang 1. Mot so thong so sinh hoc cua cay va cu lac

A - KY | DON ‘

TT THONG SO PO nigy | vy | GIATRITB
1 | Chiéu cao cdy lac (tir cu sau nhat dén ngon) Leay mm 404
2 | Chiéu cao tir goc dén ngon Lhan mm 311
3 | Chiéu cao cu phan b6 siu nhat so véi géc hesau mm 94,4
4 | Chiéu cao cu phan b6 gan nhit so véi goc hegin mm 37,78
5 | Bé rong phan b cu theo phu(mg ngang Ben mm 90,00
6 Khoang cach tir gdc ré dén cu gan nhat B, mm 17,78
7 | S6 luong cu trén ciy n Cu 13,56
8 | Khoi luong cua 1 cdy lac Meay g 82,15
9 | Khoi lugng cua 1 cu lac My g 2,18
10 | Ty 18 khbi lugng cu trén ciy % 34,06
11 | Chiéu dai cu lac leu mm 26,42
12 | Buong kinh 16n dau cu lac dact mm 15,00
13 | Pudng kinh nho dau cii lac ddc2 mm 13,76
14 | Pudng kinh gitra eo cu lac dgci mm 13,44
15 | Puong kinh giua than cdy lac dcay mm 2,30
16 | Puong kinh cuéng ré der mm 1,56

* Xdc dinh dé am cua than cdy va cii
lac

Cay va cu lac dugc chon dé xac dinh
do am 1a cay vtra dugc thu hoach tai déng
(cay duoc str dung dé tién hanh bt ct theo
cong nghé thu hoach cu tuoi, phuong phap
nhiéu giai doan). Thiét bi duoc st dung dé
do d6 am 1a can dién tir Sartorius CP-32SS,
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sai s6 0,01g va may siy WTC BINDER,
nhiét 4o say 105°C. Cac thi nghiém vé do
d6 4m cua cac doi twong nhu trén, ching
t61 bd tri tai phong thi nghiém Cong nghé
thuc phém, khoa Co khi — Cong nghg,
truong Pai hoc Nong Lam Hué. Két qua
xéac dinh d6 am cua cdy, cudng ré va cu lac
dugc trinh bay ¢ bang 2.
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Bang 2. Do am cua thdn cdy, cuong ré va cu lac sau khi thu hoach

TT THONG SO PO KYHIEU | PONVI | GIATRITB
1 | Pb 4m than cay lac Weay % 70,42
2 | bo am cua cuéng ré Wiz % 63,94
3 | Do am cia cu lac ai % 49,39

*Xdc dinh hé sé ma sdt gitta cu lac
va bo phan dap but cu

- Xac dinh hé s6 ma sét tinh

Du kién bd phan dap bit cu trong may
bt cu lac dugc st dung la thép va trong
qué trinh khéi cay lac dua vao bd phan Iam
viéc dé but cu s& dién ra sy ma sat gitra b
phan dap véi cu, cudng ré va goc ré. Vi
vay, chung t6i tién hanh do goc ma sat giita

oo k

cu lac, cubng ré va gbc ré voi thép theo
chiéu doc va chiéu ngang. B6 tri dung cu
xdc dinh hé sb ma sat tinh nhu hinh
3.Trong d6, cudng ré 1a phan ré tir ré chinh
dén cu lac, cudng ré nay thuong dinh theo
cti sau khi birt néu qua trinh dap lam dut tai
cubng ré&; gbc ré 1a phan ré chinh, doc theo
chiéu dai cay lac, tir gbc ré s& hinh thanh
cac cudng ré ndi dén cu lac.

Hinh 3. So d6 xac dinh hé s6 ma
sat cua cu lac vai thép

1. Thude do goc;

2. Tam thép phang;

3. Lép cu (cudng ré, gdc) lac

Cac thi nghi¢m xéc dinh hé sb6 ma sat
gitra cu, cuong ré lac va thép duogc tién
hanh tai phong thi nghi€ém Co hoc vat li¢u,

g

Khoa Co khi — Cong nghé, truong Pai hoc
Nong Lam Hué. Két qua thi nghiém duoc
thé hién & bang 3.

Bang 3. Hé s6 ma sat tinh gitra cu, cuong ré va goc ré voi thép

TT H¢é s6 ma sat tinh Ky hi¢u Gia tri
1 | Gitra cu lac va thép fic 0,46
2 | Gifra cuong ré va thép fir 0,47
3 | Gilia goc ré va thép fie 0,46

- Hé s6 ma sat dong: La hé sd ma sat  thir (m);

khi 16p ¢t (cudng &, gbe ré) truot trén bé
mit ciia tAm thép, duoc xac dinh theo
biéu thirc:

2L
gt cosp

fac=tgp — M.

Trong do6: L - doan dudng truot cia mau
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t - 1a thoi gian mau thr truot tir diém A
dén B, duoc xac dinh bang dong hd bam
giay (s);

g - gia toc trong trurong (m/s?);

fqc-hé s6 ma sat dong gitra ca va thép.

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

Dung cu thi nghiém xé4c dinh hé s6 ma
sat dong gitta khéi cii, cudng ré véi bo
phan dap 1a tam thép, thudc sat 1000mm
tiéu chuan, dong ho bam giay Casio HS-
30W; céac thi nghiém dugc tién hanh tai

phong thi nghiém Co hoc vat liéu, Khoa
Co khi — Cong ngh¢, truong Pai hoc Nong
Lam Hué. Két qua thi nghiém duogc thé
hién ¢ bang 4.

Bang 4. Hé s6 ma sat dong giita cu, cuong ré va goc ré voi thép

TT H¢é s6 ma sat dong Ky hiéu Gia tri
1 | Gilra cu lac va thép fac 0,35
2 | Giira cudng ré va thép far 0,35
3 | Gitra goc ré va thép fuq 0,36

Qua trinh but cu lac ra khoi cay duoc
thuc hién bang luc dap (va dap) giita bo
phan dap vao khdi cu khi cay lac duoc dua
vao bd phan but cu. Cu lac c6 thé duoc but
ra khoi cay o 3 vi tri (hinh 4): Vi tri tiép
xtic gitta cu va ré (luc but tai vi tri dola
Fyc), i tri tiép xtic giita ré va gdc cé}y (luc
but tai V‘i tri do 1a Fyo) Véi~ vi tri tiép xuc
theo chiéu dai ctua cuong re (luc but tai vi
tri do6 1a F 4,).

Hinh 4. Hinh dnh bo tri thi nghiém ddp
but cu, ré theo phwong phap dong luc hoc

Thiét bi duoc st dung trong phuong
phap nay la thiét bi do lyc dap PASCO ME-
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8088; bao gdm bd phan do luc PASCO CI-
6746, bo chuyén d6i EXTECH 302213,
Science Workshop 750 va bo méy vi tinh dé
chay phén mém. Dung cu duoc sur dung la
ddng hd do luc bang co NK-500, may do
luc dién tir Sauter KF50 (50N/0,02N). Qua
trinh b trf thi nghiém va do luc burt ci duogc
tién hanh tai phong thi nghiém, khoa Vat 1y,
truong Pai hoc Su pham Hué. Két qua do
luc but cu duge thé hién trong bang 5

a. Pong hé do e bang co
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b. May do lyc hién thi s6 va két noi hé
thong may tinh
Hinh 5. Cac dung cu va thiét bi do luc biit cii

Céc thi nghiém déu cho thay luc but
tach cu tai vi tri gitra cu va cuong re 1a nhé
nhat trong 3 vi tri c6 thé ti€p xuc dé but cu

ra khéi cay. Nhu vay, dé but dugce cu lac ra
khéi ré va cay, khi st dung phuong phap
dap ta thay rang: Néu dap dung vao vi tri
tlep xuc giita ¢t va cudng ré thi lyc 14 thap
nhat, chi 1a 16,76 (N). Luc nay cling lam
tach cu ra khoi ré va cdy ngay tai vi tri
cudng ré va ci, dam bao do sach cua san
pham sau khi but khong bi dinh cudng ré
theo san pham sau khi tach cu. Tuy nhlen
luc nay rat gan voi lyc bt gitra ré va gbc
(18 ,85N) nén can tac dong va dap ngay tai
vi tri tiép xuc giira cu va cudng ré (Val cu)
dé burt c lac ra khoi ré, khong dé bién dang
kip truyen ra moi truong xung quanh va
truyen 1én vi tri tlep xuc gitra cuong re Va
gbc cay. Do d6, khi cay lac duge cung cap
vao bo phan but cu theo phuong thang
ding, cu s€ dugc bd tri doc theo chiéu dai
ctia than cdy va dugc tréng rang dap, voi
cach bo tri ring hop 1y s& but tai vi tri tiép
xuc giita ré va ci. Pay chinh 14 co so dé
xac dinh nguyén ly lam viéc cta bd phan
bt cii va phuong cung cap cay lac.

Bang 5. Gid tri e birt cii, cudng ré

TT Luc birt Ky hiéu | Gia tri (N)
1 Luc but tai vi tri gitta cu va cuéng ré Fae 16,76
2 Luc but tai cuéng ré For 32,45
3 Luc bt tai vi tri gitra cuéng ré va gdc cay Fag 18,85
4 | Luc lam vo cu Fav 35,20

3.4. Cac nguyén ly lam viéc b
phan dap cia may bt ci lac

Qua trinh bt cu lac 1a qua trinh pha
v lién két giira cu va cudng ré. Sy lam
vi€c cuia bo phan dap chiu anh huong cua
nhiéu yéu td thudc vé vat liéu dap nhu:
giéng lac, 6 4m cua khdi cu, sb luong va
kich thudce cu, do chin cua cu lac khi dua
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vao dap. Giéng lac ¢6 nhiéu loai, loai cao
cay hodc thap cay, loai mong vo hoic day
vo, kich thudce cu, ty 1€ cu trén cdy, dJ lién
két gitra cti va cudng ré. D6 am ctia khoi c
c¢6 anh hudng 16n dén sy lam viéc ctia bd
phan dap, d6 don, d¢ dai cua cay va cu, do
lién két gitra ct va cudng ré déu phy thudc
vao d6 am...cac yéu to nay con anh hudng
dén cac yéu td thudc vé ciu tao va ché do
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lam viéc nhu: sd thanh hodc sb rang dap,
chiéu dai tréng, duong kinh trong, khe hé
giita hai trong dap va van toc dap. Cac yéu
t6 nay s& anh hudong 16n dén do sach va ty
1& hu hong ctia san pham. [1]

Hién nay, nhitng mau may phd bién
dang st dung cac nguyén 1y sau dé bt cu
lac: Bt cu theo nguyén 1y dap cay lac vao
dé tira(cach but cu thu cong ciia ndng dan),
but cu theo nguyén 1y dap (tréng ring hoic
trong thanh), but ci theo nguyén 1y tudt
(gudng tudt), bit cu theo nguyén 1y dap
xo4n nhiéu vong (dap doc truc) va tach cu
theo nguyén 1y dap hai tréng ring quay
nguoc chidu. Mdi nguyén 1y déu ¢ nhiing
wu, nhuoc diém va pham vi str dung khac
nhau. V&1 nguyén ly dap tha céng va
gudng tudt 13 don gian, hién nay it sir dung
nén trong bai bao nay tap trung phan tich
cac nguyén 1y: Dap ngang truc trong ring,
dap ngang truc tréng thanh, dap doc truc.
va dap hai tréng ring quay nguoc chiéu.

* Nguyén Iy ddp ngang truc trong
rang [1], [6]

Tir nhitng nam 70 cua thé ky trude, da
c6 nhitng nghién ctru, img dung cai tién bo
phan dap ngang truc cua may dap lua sang
dap cu lac. V&1 nguyén ly dap nay, trong
qua trinh 1am viéc trong quay tron, céac
thanh trong hodc ring dap vo cdy lac doc
theo chiéu dai cua tréng.Qua4 trinh va dap
gitra thanh, rdng lén cu lac; qua trinh cha
sat, nén ép, kéo tudt va rung gay moi, ...
nho do cay va 1é bi bién dang,cu dugc tach
ra khoi ré. Phan 16n cu va mot so 1€, 14,
than cdy lac dugc phan ly qua mang trong.
Trong qua trinh lam vi¢c, cay lac duogc
cung céap va di chuyén theo phuong vudng
gdc voi truc trong dap (ngang truc) nén con
duogc goi la bd phan dap ngang truc (hinh
6).
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Cay lac

/1
ey _

SU
Cu lac

Hinh 6. So' do nguy?n 1)5’ bo phan dap
ngang truc kiéu trong rang
1. Tréng ddp; 2. Réng trong;
3. Mdng tréng

May lam viéc theo nguyén Iy nay cé
nhiéu han ché, nhu:

+ Chi phi ning lugng riéng 16n, phan
16n niang lwong dugce dung dé khic phuc
luc can ma sat va bién dang than, ré lac
trong khe ho hep,

+ D9J hu hong cu lac 16n, do cay lac bi
chen ép va va dap qua manh, cu lac bi va
dap hon loan trong khe ho 1am viéc.

+ Than cay lac, cubng ré va 14 bi giy
vun nhiéu do d6 dd ban san phém cao.
Piéu nay lam ting chi phi nang luong va
gay nhiéu kho khin trong qua trinh phan ly
va lam sach cu. Mat khac, cu lac da duoc
dap rung con 1an trong khoi ré, 14 kha nhiéu
nén can trang bi thém bd phan lam sach,
dan dén may cong kénh, c6 kich thudc va
trong luong 16n, 1am tang chi phi khau thu
hoach,

+ Ty 1é niit v& va ci con cudng cao.

* Nguyén Iy ddp ngang truc trong
thanh [6]

May lam viéc theo nguyén 1y nay,
c6 bo phan dap duoc bd tri hai tréng thanh
dap quay nguoc chiéu nhau véi bo phan
cung cap cdy lac theo phuwong ngang vudng
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goc voi trong (hinh 7). Theo cach bd tri
nay, khi 1am viéc hai trong quay nguoc
chiéu nhau, cac thanh dap vo cii va tac
dung luc vao cu va ré theo sudt chiéu dai
ctia trong dap. O day dién ra cic qua trinh
va dap, dao dong cua ré, lyc quan tinh gitta
cu va ré, cha sat, nén ép, rung gy moi,...
nho d6 ré bi bién dang, ci dugc tach ra
khéi ré. Qud trinh nghién ciru va sir dung
bo phan dap nay di xac dinh dugc mot s6
nhugc diém sau:

+ Ning suét va chét lugng san phdm
phu thudc nhiéu vao k¥ ning cia ngudi
dua cay lac vao but cu,

+ Ty 1é ca con cudng kha cao, ty 16 nay
phu thudc vao sy phan bd cu trén cay lac
sau khi nho,

+ May bi giéi han vé kich thudc lam
viéc, cay lac sau khi nhd phai dugc sép Xép
trude khi dua vao but.

Hinh 7. May but cu lac (BCL-200) voi
nguyén Iy bé phan ddp ngang truc kiéu
trong thanh
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* Nguyén ly dap doc truc [4], [6]

Bo phan 1am viéc gdbm mét tréng dap
¢ nhirng ring dap dat nghiéng phdi hop
v6i mang sang va nap trong. May c6 cta
cung cip va ctra thoat cay lac; truc trong
dap quay trén nhimng gbi d& con lan, duoc
truyén dong tir dong co thong qua bd
truyén dong dai (hinh 8). Qua trinh lam
viéc cua bo phan dap dién ra tir thot dlem
rang vo cdy lac ¢ ctra cung cap, roi di
chuyén xodn nhiéu vong va dich doc trong
khong gian budng dap. Trong qua trinh do,
dudi tac dung cta va dap, cha sat va rung
gay moi, cu lac duogc tach ra khoi ré va
phan ly qua mang dén sang lam sach. Tai
day, cu lac dugc roi qua sang xuong thtng
thu san pham Con cac tap chat nhu ré, 1a
bi quat thoi bay ra ngoai.Cay lac di chuyén
dan dén cudi trong dap, tach hét cu lac va
duoc thoi ra ngoai qua ctra thoat cay.

May lam viéc theo nguyén ly nay tuy

Hinh 8. May but lgc (BL-500) voi nguyén
ly bo phdn dap doc truc

cd nang suat cao nhung cling c6 nhiéu han
ché, nhu la:

+ Nhiéu cudng ré bi dap giy, dut di
keém san pham sau khi dap

+ Than cdy lac dai va dai nén trong
mat so truomg hop lac bi quan vao trong va
may bi tac ket, nhat 1a déi voi lac am va
than cay dai. Néu giam do am cua cay lac
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khi dua vao dap thi ty I¢ vO cu s& tang 1én
va tap chét theo nhiéu, lam gidm do sach
ctia san pham,

+ Chi phi nang luong riéng 16n, kha
nang lam vi¢c, nang suét va chat luong san
phém phu thudc vao do am cua cay lac khi
dua vao but,

+ Kich thudc may 10n, c6 cau tao phirc
tap, di chuyén trén dong kho khan, gia
thanh may cao.

Ngoai cac may dugc phan tich ¢ trén,
van con mot s6 mau may but cu lac duoc
st dung hién nay. Tuy nhién, nguyén ly
lam vi¢c ctia cac may cling nhu cac nguyén
ly da duoc phan tich, chi c6 thay déi, diéu
chinh vé hinh thirc cung cap cay, kich
thuge may, thu san pham,...Qua tim hiéu
Ve nguyén 1y cau tao va 1am viéc ctia mot
sb may dugc st dung trong bt cu lac tai
Viét Nam hién nay nhu: May but cu lac
ngang tréng, may bit ct v6i 2 tréng thanh
quay nguoc chiéu (BCL-200), may bt lac
doc truc (BL-500). Noi chung déu but
dugc ct nhung nhuge diém chinh 13 cudng
ré, than, 14 theo san phém sau khi bt nhiéu
nén chua dam bao vé do sach san pham; ty
1€ v& cu cao va chi phi nang luong riéng
16n.

3.5.Pé xuit nguyén ly lam viéc bd
phin dap cia may bt ca lac

* Yéu cau vé lwa chon nguyén Iy lam
viéc

Nguyén 1y lam viéc bo phan dap cua
may burt cti lac phai dam bao nang suét cao,
san pham sau khi bt cu phai sach (han ché
cubng ré theo cu ciing nhu ré, than 1a di
theo san pham), d6 v& cu thap (giam sb cu
bi v& mot phan vo ngoai va cu bi v& hat)
va ha thap chi phi ning luong riéng.Dé
dam bao dugc yéu cau nhu trén, may phai
c6 cac nguyén tic chung nhu sau:

Chi but cu ra khoi cay;
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Khong tac dong vao than, la cay lac va
han ché tac dong vao cudng ré;

Han ché thip nhat luong cudng ré bt
theo cti; han ché ré, than, 14 di theo khdi cu
sau khi but;

Khoéng gay hu héng cu.

Qua phan tich, xac dinh lyc but cu, but
re cung voi viéc phan tich cac nguyén ly
cdu tao va lam viéc ciia mot sé nguyén ly
duoc st dung trong cac may but cu lac hién
nay. Nguyén 1y lam viéc cuia by phan dap
phai dam bao viéc bt cti ra khoi ré sao cho
luc dap cu phai tdc dong vao vi tri gitra cu
va cuéng ré (vai cu, doc theo chiéu dai cua
cu); tai vi tri d6 thi lyc s€ nho nhét va tach
dugc ¢t voi cudng ré nén s han ché cudng
ré di theo cti cling nhu viéc cudng 1é va 14,
rac theo cu sau khi but. Do d6, chung toi
chon nguyén ly lam viéc bo phan dap cua
may but cu lac la 2 tréng rang quay nguoc
chleu rang tron, phan bd rang nhiéu dau
mdi, phuong cung cip cdy lac thing dung
(nhu hinh 9). V61 nguyén nay sé dap ung
dugc yéu cau but ci va khic phuc dugc cac
nhuoc diém, han ché cua céac may but cu
lac hién nay.

Hinh 9. B6 phdn ddp véi 2. trong rang
quay nguoc chiéu
1. Bé phdn kep cdy; 2. Tam chan;
3. Rang trong; 4. Trong dap;
5. Sang thu san pham
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IV. KET LUAN

Qua két qua xac dinh co 1y tinh cua
cdy, cu lac va luc but cu, cung nhiing
nghién ctru va phan tich nguyén ly lam viéc
b0 phan dap ctia mot ) may bt cu lac:but
ct theo nguyén 1y dap ngang truc tréng
rang; but cu theo nguyén Iy dap ngang truc
tréng thanh;bit cu theo nguyen Iy dap doc
truc. Moi nguyen 1y déu co6 nhirng diém
han ché nhét dinh nén chua dugc ap dung
rong rai. Voi nguyén ly dap but cu voi hai
trong ring quay nguoc chiéu, phuong cung
cap cay lac 1a phuong thing du:ng c6 kha
ning khic phuc cac han ché cua cac
nguyén 1y dang dugc sir dung tai cdc may
but cu lac trudc day.
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KET QUA NGHIEN CUU THUC NGHIEM LO DOT GIAN TIEP SU DUNG NHIEN LIEU BOT
LOI NGO v0i BO TRAO pol NHIET ONG CHUM KIEU KHi-KHOI

PGS.TS. Neuyén Pinh Ting'; ThS.Nguyén Van Tién'; ThS.Mai Thanh Huyén'

TOM TAT:

Pé ting hzeu sudt trao doi nhzet thi dong lwu chat lanh (trong nghzen cuu nay la
khong khi lanh) cdn phdi luén tiép xiic véi thanh trong ciia dng trao doi nhiét, cé nghia
la dong khong khi luén “va ddp” véi thanh trong ciia dng trao doi nhiét, ¢ nhw vdy méi
ting toc do lam nong lén doi véi dong khong khi di bén trong ong. Muon vy ngudi ta
6 thé can thiép vao “két cau” bén trong long éng trao déi nhiét theo cdch thire hoi leu
khi néng/hoi heu khéi (phwong thire chii dong) , hodc “can thiép” vao bén trong ong
trao doi nhiét dé lam thay déi ché dg chay ciia dong heu chdt (phieong thire bi dong).
Trong nghién civu nay nhém tdc gia trinh bay két qud nghién cieu khi thay doi ché dg
dong chdy bén trong ong bang cdch bé tri thém “6ng can thiép” vdo bén trong nham
ting hiéu sudt trao déi nhiét doi véi o dot gian tiép c6 bé trao déi nhiét dang dng chiim
kiéu khi-khéi. Qud trinh thwe nghiém da xdc dinh dwoc ti 1é tiét kiém ndng lwong khodng
]2 20%, nhiét do khi néng dat dwoc = 100°C; cong sudt nhiét dat dwoc=2.613 kWth,
ong “can thiép” voi kzch thuée dwong kinh = 090mm; hiéu sudt trao doi nhiét ting
khodng =~ 88%, céng sudt nhiét ting 1én dwoc khodng 55,6%.

Tir khéa: ong trao doi nhiét kiéu khi-khéi; 16 gidn tiép, déc tinh dong chay réi
ABSTRACT:

To increase the heat exchange efficiency, the refrigerant flow (cold air in this
study) contacting with the inner wall of the heat exchanger tube, which means the airflow
has always "collided" with the inner wall of the heat exchanger tube, which is increases
the rate of warming up to the airflow going through. One can intervene in the "structure"
inside the heat exchanger tube in the way of hot-air return/ smoke return (active mode)
or "intervention" in the heat exchanger tube to alter the flow regime of the fluid flow
(passive mode). In this study, the authors present the results when changing the flow
regime inside the tube by adding an "intervention tube" to the inside to increase heat ex-
change efficiency for an indirect incinerator with an indirect furnace using the thermal
exchange with flue gas-air type. The experimental process has identified an energy-sav-
ing rate of about 12-20%, hot air temperature reaches around 100°C; heat capacity
achieved approximately 2,613 kWth; "intervention" tube with a diameter nearly 090mm;
heat exchange efficiency increases by about 88%, heat capacity increases by about
55.6%.

Keywords:flue gas-air heat exchanger tube, indirect furnace, turbulent flow char-
acteristics

! Vién Nghién ctru thiét ké ché tao may Nong nghiép, B6 Cong Thuong
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1. DAT VAN DE

Trong thuc té khi thiét ké 16 dt véi bo
trao d6i nhiét kiéu éng chum phtec tap, khi
tinh toan, thiét ké, van hanh, do dac thi
nghiém, khong phai tit ca cac hé sb déu co
thé tinh toan duoc theo phwong trinh 1y
thuyét hodc thuc nghiém thuan tiy, ma
nhiéu khi can phai xac dinh tuong d6i theo
phuong trinh thuc nghiém, hodc theo kinh
nghiém thuc té, nhiéu khi cac hé sb nho
qua so v6i sy anh hudng cua cac thong s,
yéu tb khac thi ta ciing c6 thé bo qua, va
hodc quy dbi v& mot gia tri twong duong
nao d6 dé 1am co so cho tinh toan cac budc
tiép theo hoic thyc nghiém tiép theo dé do
dac/xac dinh cac thong sb, gia tri khac co
y nghia hon ma ciing khong lam glam di do
tin cdy va sy chinh x4c cua sb liéu, két qua.
Muc tiéu huéng dén trong nghién ciru nay
1a mudn tang hiéu suat trao d6i nhiét va
cong suét nhiét cua 10, do vay dong luu
chat lanh (trong nghién ctru nay 1a khong
khi lanh) can phai ludn tiép xuc voi thanh
trong cta 6ng trao d6i nhiét, c6 nghia 1a
dong khong khi luon “va dap” véi thanh
trong cua 6ng trao doi nhiét, c6 nhu vay
moi ting tde d6 1am néng 1én d6i voi dong
khéng khi di bén trong dng. Boi thé nhom
nghién ctru di trién khai thuc nghiém bang
cach can thiép vao “két cAu” bén trong long
dng trao doi nhiét theo cach thay doi hinh
dang tiét dién mit cit ngang bén trong dng
trao doi nhiét nho “can thi¢p” vao bén
trong 6ng trao doi nhiét thém mot dng nira
nham 1am thay ddi ché d6 chay cua dong
lwu chat thay vi chay tang nhu trude day
nay thanh chay rbi. Voi muc dich 1am ting
hiéu sut trao doi nhiét d6i voi 10 dét gian
tiép c6 6 bo trao d6i nhiét dang dng chum
kiéu khi-khoi.

Trén thuc té ngudi ta co thé ¢ nhiéu

60

cach dé tao nén dong chay rdi bén trong
6ng trao d6i nhiét, két cu cta bo phan tao
dong chay roi bén trong 6ng co thé 1a hinh
tron, elip, ban nguyét, hinh vuong, hinh
chir nhat, hay hinh tam giac. Trong nghién
ctru ndy nhom tac gia st dung két cau cua
bd phén tao dong chay roi bén trong dé
tang cuong hé so trao doi nhiét c6 két cau
mit cit ngang dang hinh tron dé thuan loi
cho viéc gia cong, ché tao, giam chi chi phi
nhung van ddm bao dic tinh dong chay.
Nhu vdy c6 nghia 1a kiéu trao doi nhiét
dugc nhom tac gai lva chon cho nghién
ctru nay la dang “ong 1ong 6ng”.

2. Phwong phap, thiét bi do va thiét
bi nghién ciru

- Phwong phap nghién cuu:Trong
nghién ctru nay st dung phuong phap
nghién ctru thyc nghi¢m dua trén sy thay
ddi vé dic tinh dong chay cua dong luu
chat bén trong 6ng khi di duoc “can thiép”
vao bén trong 6ng chum trao d6i nhiét. Véi
su can thiép nay nham cho dong luu chit
lanh (trong nghién ctru nay la khong khi
lanh) luén tiép xtic véi thanh trong ctia dng
trao doi nhiét, c6 nghia 1a dong khong khi
ludn “va dap” voi thanh trong cta dng trao
d6i nhiét, c6 nhu vy méi ting téc do 1am
noéng 1én ddi véi dong khong khi di bén
trong 6ng[1-8].

Mot s6 phuong phap nguoi ta c6 thé
can thiép dé tang kha ning chay r6i/hdn
loan ctia dong luu chat nham ting kha ning
va hiéu suat trao d6i nhiét trong dng, thong
qua cac dic tinh, trong d6 c6 hé s6 Rey-
nols. Thyc tién trong nghién ctru nay sur
dung truong hop “ong 1ong dng” véi gia tri
16n nhit cta hé sd Reynolds Re < 15.000,
nhu vay dong luu chét c6 thé chay “hon
loan” trong 6ng, tuy trudng hop nay hé sb
Reynolds khong qua 16n, nhung c6 uu
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diém 1a ton that 4p khong 16n va thiét ké,
ché tao khi c6 can thiép vao trong 6ng trao
d6i nhiét cling don gian, chi phi ciing
khong tang so voi cac phuong an khac|[1-
8].

- Thiét bi do khi thuc nghiém: Cac
thiét bi do duoc su dung trong nghién ctru
nay nhu gém: 1- thiét bi do nhiét d6 cam
tay kiéu sung ban (Ebro — CHLB Duc); 2-
may do luu luong va vén toc gio (Testo —

Bang 1. Cdc théng sé ky thudt co ban ciia 1o thwc nghiém

CHLB Duc); 3- thiét bi do luu lugng va ap
suat quat gio (Nhat), ngoai ra con co cac
cam bién do nhigt do.

- Thiét bi nghién civu (hinh 1): Thiét b
nghién ctru chinh 1a 16 d6t gian tiép co bd
trao d6i nhiét dang dng chum kiéu khi-khoi
sit dung nhién liéu ddt 1a sinh khéi. Cac

thong sb dic tinh cua thiét b nhu bang 1

Sau.

Cic thong so

| Ky hiéu | Thié nguyén | Gia tri

A. CAC THONG SO KY THUAT CO BAN CUA LO

“can thiép”.
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khi-khoi

Dién tich ghi 1o Foni m? 1,96
Thé tich budng dot Vid m? 2,03
Puong kinh twong dwong 10 dot Dip m 2,6
Luong nhién li€u ti€u thy m’Np kg/h 250,5
Luong khong khi tdi thiéu dé dét 1kg NL V’ nin m?/kgBr 3,824
Luogng khong khi can thiét dé dot 1kg NL Vv’ m*/kgBr 6,678
Heé sb khong khi thira A - 1,746
B. CAC THONG SO KY THUAT CO BAN CUA BO TRAO POI NHIET

S6 lugng 6ng chinh X ong 110
Bgdng kinh ong ‘chinh ’ 9 Dgne mm 141
ang dién tich bé mat ctia ong trao doi nhiét S "’ 0.8
chinh

S6 lugng dng “can thigp” Xph ong 110
Duong kinh “can thiép” Déne phu mm 90
Téng dién tich bé mit cua éng trao d6i nhiét . "’ 0.25

Hinh 1.Lo dot gian tiép c6 bé trao
doi nhiét dang ong chum kiéu
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Khi lanh dugc cung cap va di chuyén
bén trong long dng trao d6i nhiét nho quat
gi6. Khong khi lanh bén trong 6ng chum
trao d6i nhiét dugc 1am nong dan 1én sau
mot khoang thoi gian Dt nho khoi/khi nong
sinh ra trong budéng d6t nho qua trinh dot
chay sinh khéi, tir d6 qua trinh trao doi
nhiét khoi-khi duogc dién ra, luc nay khi
néng trong ong trao doi nhiét dugce duoc
dua ra ngoai di s dung phuc cho cho h¢
thong say noéng san. Trong qué trinh d6t
chay sinh khdi sir dung céc thiét bi do dé
xac dinh céc thong s6 vé nhiét do, van toc
va ap suat bén trong va bén ngoai 6ng,
cling nhu nhiét do cua 10 dét,.....

3. Két qua nghién ctru va thao luin

Déi v6i 10 @6t gian tiép, bo trao doi
nhiét dang 6ng chum kiéu khi- khéi véi
muc tiéu chinh cta 1o dét 1a tao ra cong
sudt nhiét 1én nhung véi mire tiéu thy nhién
liu ddt lai can phai nho nhét, diéu d6 co
nghia hiéu suit trao doi nhiét ctia dan dng
trao d6i nhiét can phai cao nhat. Vi muc
dich nay, cac k¥ thuat ting cuong truyén
nhiét duoc nghién ctru, xem xét dé ting
hiéu qua truyén nhiét va st dung ning
luong, cu thé duoc phan thanh hai phuong
phap[1-4]:

1)- phuwong phap/ky thuat hoi luu khi
nong (k¥ thuat chu dong) va;

2)- phuong phap/ky thuat can thi¢p
thay doi dic tinh dong chay cia dong luu
chat trong ong (k¥ thuat thy dong).

Ca hai phuong phap/ky thuat chu dong
va thu dong déu huéng dén muc tiéu ting

TN ochi s c. . {I- - I

Py - WANRTE,
Véi h 12 enthalpy/hé s truyén nhiét
trung binh A 1a tong dién tich bé mat cua

thanh 6ng, wall ave la nhiét do trung
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ST,

cuong sy truyén nhiét.

Du phuong phap nao thi muc dich 1a
mudn nang cao hiéu suit trao d6i nhiét va
cong suit nhiét, boi vay can lam cho dong
moi chét truyén nhiét tiép xuc nhiéu véi bé
mit dudng ng hoic kéo dai thoi gian di
chuyén cua dong luu chit bén trong dng dé
nang nhiét do cta dong moi chit 1én cao
nhit c6 thé, vi thé trong nghién ctru ndy sir
dung phuong phéap ong 16ng dng dé ting
cuong truyén nhié¢t thu dong, thuan loi, don
gian cho gia cong ché tao, gia thanh nho,...

Phuong phap kiéu dng 16ng éng duoc
st dung dé tao ra dong chay hon loan, kéo
dai thoi gian cuia dong khi trong khe ho hep
va ting dién tich bé mat tiép xuc, nhim
ting cuong truyén nhiét. Do d6 sy truyén
nhiét d6i lwu tang 1én. Hiéu suat 6ng 1ong
dng tuy thude vao céc thong sé khac nhau
nhu chleu dai cua 6ng, duong kmh ‘thuy
luc” ciia dng, hay “chu vi u6t” ctia dng, toc
d6 dong chay luu chat, tinh chit vat Iy caa
lru chit thay dbi tuy theo dudng kinh khac
nhau cta 6ng 1dng.

Cac mdi twong quan theo két qua
nghién ctru thyc nghiém da xac dinh, nham
stt dung dé so sanh gitta cac trudng hop
khéc nhau.

a). Phan tich phwong trinh tinh toan
[3-8].

Vé Ning luong thu dugc tir khi nong
di qua 6ng bén trong bang véi lugng nhiét
truyén vao luu chat 1a khong khi di chuyén
giita hai 6ng.

} h. 'll:-T.n - I;'.'.'ﬁ-.:'l._r.'ﬁ } 1)
binh cua thanh 6ng va Toxhaust ave 12

nhiét do trung binh cua khi thai va ching
duoc xac dinh theo biéu thic tuong ing:

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

N
Tchn it T 'T

Ca

81T . - -

2)

3)

Ngoai ra can tinh dén hé sé Nusselt trung binh duoc xac dinh theo phuong trinh (4).

L'D
Nu =

Trong d6 Dy, 1a duong kinh thuy luc, k
1a d6 dan nhiét cta luu chat. P dan nhiét
duoc xac dinh dua trén cac tinh chat cua
luu chét ¢ nhiét d6 trung binh. Ngoai ra, h¢
s6 Reynold va ma sat, cac yéu t6 co thé xac

AP
w L
o

a2 D

F=

4
dinh dugc. Hé s6 ma sat (f) phuong trinh
(5) c6 thé duoc tinh bang cac tham s6 khac
nhau nhu van tc trung binh (u), ton that ap
sudt (AP), chiéu dai dng (L) va khdi luong
riéng (p).

(6))

Vé dic tinh dong chay ¢ thé duge xac dinh tir sé Reynold duogc thé hién nhu

phuong trinh (6):

-‘l"”n 'Di
1

Ee=

(6)

Trong do p la d6 nhot dong luc va uy, 1a tdc do luu chat trung binh doc theo mat ct

ong.

Hiéu suit “thuy luc nhiét” dugc dinh nghia la ty 1€ cua tang cuong truyén nhiét cho
nhirng thay doi cua chénh 1€ch ap suat dugc thé hién nhu phuong trinh (7):

Trong do Ny va ft 1a hé sb Nusselt
Va hé s6 ma sat trong ong khi co ong 16ng
éng va N ue Va fo tuong ung 1a s6 Nusselt
va hé s6 ma sat trong ong rong (trude khi
can thi¢p thu dong).

TAP CHi CONG NGHIEP NONG THON SO 45

(7

Céac mdi twong quan duong kinh dng
“can thiép” va chiéu dai hodc duong kinh
6ng “can thiép” va dudng kinh dng trao
d6i nhiét dé thiét 1ap cac phuong trinh
nhu sau:
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b). Két qua thwe nghiém thiét bi &
quy mo cong nghi€p va danh gia tinh
hep Iy ciia thiét bj

Nhom tac gia da thuc hién khdo
nghiém 16 dbt ¢ cac trang thai khac nhau
khi thay d6i két cdu bén trong dng trao d6i
nhiét trong trudong hop khéng ¢ 6ng “can
thiép” va c¢6 dng “can thiép” vdi cac kich
thudc duong kinh khac nhau, tor 60mm,
76mm, 90mm va 110mm. Khi thi nghiém
& trang thai két ciu ong trao doi nhiét chua
thay d6i (khong co 6ng “can thiép”) o
truong hop nay thi nhiét do khi nong dat
gia tri cao nhét 1a = 85°C, tuong tmg voi
cong sudt nhiét dat dwgc lon nhat =
1.304,6kW. Két qua tiép theo tuwong tng
v6i cac miu twong ng cac trudng hop ong
trao d6i nhiét c6 thém 6ng “can thi€p” véi
kich thudc duong kinh twong Gmg 1an luot
la @60mm, hoac @76mm, hoac ¢90mm,
hodc ¢110mm. Qua thyc nghi¢m cho théy
nhiét do ctia dong khi nong bén trong ong
va cong suét nhiét cua 1o dbt c6 su thay doi
ro rét, cu thé 16n hon so v6i khi két cAu éng
trao doi nhiét chua thay d6i (trang thai ng
khong). Pic biét v6i cac trudng hop dng
trao d6i nhiét c6 dng “can thiép” véi kich
thudc duong kinh @90mm thi nhiét d¢ khi
noéng va cong suat nhiét cia 1o dét trong
truong hop nay dat gia tri 16n nhat véi gia
tri twong tng la khoang = 100°C, va =
2.613kWy,.
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Hinh 2. D6 thi biéu dién méi quan he
giita nhiét dg khi néng va két cdau bén
trong ong trao doi nhiét

Pé d& so sanh hon két qua thyc
nghiém da dugc thiét 1ap thanh do thi biéu
dién mdi quan hé giira cac thong sb kich
thude thay d6i ctia 6ng “can thiép” véi cac
thong sé nhu nhiét d6 dong khi nong; ap
suit quat gio; va luu luong gi6 qua 6ng
duoc thé hién twong tng nhu trén cac dd
thi tir hinh 2 dén hinh 6.
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Hinh 3. Dé thi biéu dién moi quan hé

gitra dp suat quat va két cdu bén trong
ong trao doi nhiét
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Hinh 4. Bo thi bieu dién moi quan hé
gitta luu lwong quat va ket cau bén trong
ong trao doi nhiét

Trén db thi hinh 2 cho ta thiy o qua
trinh d6t 10 véi su blen thién nhiét do khi
nong khi thay d6i két cdu dng trao d6i nhiét
¢ cac trang thai khac nhau. Nhom thye hién
nhi¢m vuy theo doi 1ay s liéu tir khi bat dau
nhém 16 dén khi dirng 10, thoi gian dot dién
ra trong khoang 55 gio/chu ky do thyc
nghlem Trong khoang 3h dau, nhiét do
khi nong bat dau ting lén tu 60°C dén
75°C, khi d6 nhiét do bat dau dan 6n dinh.
Tlep tuc theo ddi thiy trong khoang 40h
tlep theo sau d6 nhan thay nhiét do khi
nong 6n dinh. Lac nay san pham say dat do
am 20-22% nhom nghién ctru tlep tuc cho
tang nhiét de thuc day ty 1€ glam am cho
san pham siy va glam thot glan sdy. Ben
khoang 55h sau thi san pham sy datdo a am
13-15% nhom tac gia bat dau cho ngimg
cap nguyén li¢u dot vao 10, nhi¢t do khi
nong bat dau giam dan. O th(n diém nay
chi dot nét luong nguyen li¢u con trong ghi
10, dén khi nhiét do giam xubng con 72-
750C 3 cho ding 19, két thuc mot chu ky
qua trinh d6t thuc nghi¢m. Qua d6 thi cling
nhan thay viéc thay doi két cdu dng trao doi
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nhiét & trudng hop c6 ong “can thigp” véi
kich thudce duong kinh @90mm, nhi¢t do
dong khi néng di chuyén bén trong ong
tdng lén rd rét, den 100°C so voi truong
hop khong ¢6 6ng “can thiép” 1a 85°C, nhur
vay hi¢u so6 nhiét do tang duogc khoang Dt
=15°C.

Qua db thi hinh 5 cho thay cong suat
nhiét thay d01 10 0 cac truong hop ong trao
d6i nhiét c6 dng “can thiép” véi kich thude
dlIO’ng kinh khac nhau. Trén dd thi thay
cong suat nhiét cua 10 dat gid tri 1on nhat
khoang = 2.613KWy, ¢ trudng hop ¢ ong
“can thi¢p” véi kich thudéec duong kinh
2090mm.
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Hinh 5. Do thi biéu dién moi quan hé
gifta ¢ong sudt nhiét va két cau/kich
thwée dwong kinh ong “can thiép” trong
ong trao déi nhiét

C6 thé danh gia gian tiép‘ thong qua
viéc do nhiét do xung qpanh bé mat ngoai
cua vO 10 (hinh 6) d€ xac dinh luong
nh1et/nang luong nhiét toa ra, that thoat ra
mdi trudng xung quanh, tir d6 co thé xéac
dinh dugc hi¢u qua trao d6i nhiét cua 1o
nhd vao bai toan “can bang ning lugng”.

n LEC

Hinh 6. So dé vi tri do thuc néhzém nhiét do xung quanh vo lo
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Két qua do dugc cho théy, nhiét do vo
10 & cac vi tri do khi thyc nghiém véi cac
phuong an, cac truong hop nhu néu trén co
tang 1én theo thoi gian d6t nhung ting
khong nhiéu, qua thyc té ndy cho thay su
that thoat nhiét 1a khong déng ké. Pidu do
con cho théy hiéu qua trao d6i nhiét bén
trong 6ng 1a rat hiéu qua. Do nhiét do xung
quanh cac mat A, B, C, D (hinh 6) théy
phan bd twong d6i déu, qua d6 cho thay
viéc thiét ké 10 dot, b tri dan 6ng trao doi
nhiét va két cdu 16 hop ly. Mit khac & cac
truong hop c6 ong “can thiép” véi kich
thudc duong kinh @60mm, hodc o76mm,
hodc 690mm, hoac ¢110mm nhié¢t do phan
tan ra bé mat ngoai vo 16 thap hon so véi
truong hop khong c6 6ng “can thigp”. Pac
biét & truong hop co dng “can thiép” véi
kich thudc duong kinh ¢90mm nhiét do
ctia vo 10 khi nay di thap nhét so véi cac
truong hop 6ng “can thiép” vai kich thude
duong kinh khac. Khi d6 nhiét that thoat ra
mai trudng bén ngoai khong dang ke, cong
sut nhiét lic nay da tang 1én dat gia tri cao
nhat va da tiét kiém dugc rat nhiéu lugng
nhién liéu dot.

Qua day cho thiy khi chi s6 Reynold
cao thi dong luu chét lic nay chay trong
dng & ché @6 “chay rdi”, nhu vy su tiép
xuc giita dong luu chat va thanh dng trao
ddi nhiét s& tét hon. Ban chit ctia van dé 1a
mudn ting dién tich tiép xuc giira dong luu
chat chay trong 6ng v6i bé mit thanh trong
ctia dng. Do d6 du 1am bang cach nao, hay
phuong thurc nao, ctr tang duoc dién tich
tlep xuc glu’a dong luu chét chay bén trong
6ng véi bé mit trong cua thanh ong 13 ting
duoc hiéu qua trao doi nhiét. Pay ciing 1a
muc ti€u cuia nghién ctru nay.

4. Két ludn

- Két qua thyc nghiém 16 ddt gian tiép
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6 ¢6 bo trao d6i nhiét dang 6ng chum kiéu
khi-khoi. Qué trinh thuc nghiém da xac
dinh duoc cong sut nhiét cta 16, nhiét do
khi nong, luu lugng gio, luong nhién licu
dot. Ngoai ra, tur két qua thyc nghi¢m dugc
1am co s& khoa hoc dé danh gia két ciu,
tudi tho va ton that nhiét cua 10.

- Hiéu suét nang luong nhi¢t tiét kiém
so vi két qua tinh toan: khoang 12-20%;
so v6i cac diy chuyén tuwong dwong:
khoang 18-25%;

- Nhi¢t do khi néng dat dugc khoang
~ 100°C;

- Cong suét nhiét dat dugc cao nhit ~
2.613KWyy,;

- Ong “can thiép” voi kich thudc
duong kinh = g90mm,;

- Luong nhién liéu dot tiéu thy 250,5
kg/h;

- Hiéu suit trao doi nhiét tang, dat
duoc to1 = 88%, cong suit nhiét tang 1én
duoc 55,6%.
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NGHIEN CUU THONG SO LAM VIEC CUA MAY CAT GACH BLOCK AAC
DE BAT NHAP NHO BE MAT THAP NHAT

PGS.TS Luu Thanh Tung', CH. Tran Minh Hoang?,
TS. Ao Hung Linh’, CH.Vé Durc Long?
TOM TAT:

Gach bé tong khi chung dp (AAC) la logi vat lieu xay dng nhe, co kha nang chiu
liee t6t, cdch nhiét cao, dwoc san xudt véi nhiéu kich ¢é va do bén khac nhau. Khéi gach
AAC so véi gach do nhe hon ba lan. Khéi gach AAC dang phdt trién nhanh chong tai
Viét Nam. Khoi gach AAC ¢6 nhiéu wu diém nhw diic san va xdy gach dé dang. Tir cdc
nguyén liéu nhw véi, nwée, cat va xi mang cung mot lwong nho chdt tao bot khi, qua ddy
chuyén cdt, chung dp sé san xudt ra gach AAC. Pé tap gach, dau tién, nguyén liéu dwoc
trén va dwa vao khuén. Sau dé, khoi gach AAC sé dwoc cdt thanh gach block bang day
thép. Yéu cau khi cdt khoi gach AAC, bé mat gach block phai nhan dé khéng can trat
vita. Hon nita, @6 nham cia bé mdt phdi nhé hon 160um dé son twong dé dang. Kich
thwée khoi gach AAC ciing can dg chinh xdc cao dé bire twong sé thang khi xép cdc khoi
gach AAC chéng 1én nhau. Tuy nhién, trong nghién ciru ndy sé chi nghién ciru dg nham
ciia bé mdt gach vi do nham sé quyét dinh gid thanh thi cong. Cdc théng sé cong nghé
danh hwong dén hiéu sudt cia qud trinh cdt bang day thép la e cang day, toc do cdt va
toc dé tién dao. Méi thong sé sé anh huwong dén chat hrong bé mdt véi nhitng tac dong
khdc nhau. Ngodi ra, cdc théng sé nay dnh hwong lan nhau, la nguyén nhén gdy ra cdc
vét xudc trén bé mdt khoi gach AAC. Cdc thi nghiém sé dwoc thuc hién dé do chiéu cao
cua do nham voi sy thay doi cia toc dé cdt, toc do tiéen dao va luc cang day. Cdc thong
6 hop 1y sé dwoc tim thdy, gitip san xudt gach AAC c6 chdt lwong cao hon.

Keywords. AAC, théng sé lam viéc, dg nhap nhé.

ABSTRACT:

Autoclaved Aerated Concrete (AAC) is a building material with light weight, High
insulation, durability and well load bearing, which is produced with many kinds of sizes
and strengths. AAC Blocks is light weight one when compared to the red bricks. AAC
blocks are about three times lighter than red bricks. AAC block is rapidly developing in
Vietnam. The block has more advantages such as precast, and easy installation. AAC is
manufactured by the common materials such as: sand, lime, water, cement, and a small
amount of rising agent. After the mixture is mixed and molded, it is autoclaved under
heat and pressure to make its unique properties. After that, the AAC block will be cut
into block brick by steel wire. When cutting the AAC block, the block brick surface must
be smooth so that it is unnecessary to mortar. Furthermore, the roughness of the surface

Khoa co khi, Truong Bai hoc Bach khoa Thanh phé Ho Chi Minh
2 Khoa co khi ché tao, Truong Cao dang Ky Nghé 11

SKhoa Cong nghé co khi, Trieong Pai hoc Céng nghiép TP. Ho Chi Minh
* Cong ty CP xdy liap Co khi & Luong Thuc Thuyc phdim
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must be smaller than 160um to paint the wall easily. The block dimension also needs
high precision so that the wall will be straight when blocks are superposed. However, in
this paper, the roughness of the block surface will be only researched because the rough-
ness will decide the cost, and the dimension decide the estheticism of the wall. The block
is made by using steel wires to cut big AAC blocks into small blocks. Effects of working
parameters on the steps of the steel wire sawing processes are feed rate, wire speed and
tension. Each parameter will affect surface quality with different effects. Besides, these
parameters affect each other, which causes scratches on the AAC surface. Experiments
will be made to measure the height of roughness with the change of wire speed, feed rate
and tension. The best parameters will be found, which helps the AAC manufacturer to

obtain the higher quality.

Keywords. Autoclaved Aerated Concrete, Working Parameters, roughness.

GIOI THIEU

Vit li¢u Bé tong khi chung 4p (AAC)
duoc san xuat tai Thuy Pién lan dau tién
vao nam 1924, N6 da tr¢ thanh vat liéu xay
dung nodi tiéng nhat & Chau Au va nhanh
chong dugc phat trién & nhicu qubc gia
khac trén thé giéi. AAC duogc lam tir cac
vat lidu phd bién nhu: cat, voi, nude, xi
ming va mot lugng nho chét tao bot khi.
Sau khi hon hop duoc tron va cho vao
khuon, n6 dugc xu ly dudi nhiét d va ap
suét thich hop trong ndi chung ap dé tao ra
vién gach AAC. AAC c¢6 kha nang cach
nhiét va tiéu am cuc tot. AAC ciing c¢6 kha
nang chong chay va chiu chan dong, than
thién voi moi trudong so voi cac vat liéu xay
dung két ciu truyén thong nhu g, da, bé
tong va gach. Trong qua trinh san xuat, sau
khi nguyén li¢u dugc dua vao khuon s€ xay
ra qué trinh luu héa nham thiic day phan
ung tao khi tr nude voi voi bdt nhdm lam
tang thé tich cua vién gach tir bén trong.

Khi cac mau duoc léy ra khoi khuon,
n6 da dong két nhung van con kha mém.
N6 s& dugc cat thanh khoi hodc tm va dua
vao budng hap véi ap suat cao 1,3MPA va
nhi¢t d§ 200°C lién tuc trong 12 gio. Trong
qué trinh 1am cimg bang ap suat hoi nuédc
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nay, cat thach anh s& phan ing v41 canxi
hydroxit dé tao ra canxi silicat hydrat,
mang lai cho AAC nhiing dédc tinh doc dao
va do bén cao. Do nhiét do st dung tuong
d6i thap nén khdi AAC khong dugc coi la
gach nung ma 1a mot khéi xay bé tong nhe.
Sau khi xir Iy hap chung 4p, khdi ACC da
c6 thé dua ngay ra cong truong xay dung
dé str dung. Tty thudc vao qua trinh xir 1y
va ty 1¢ héa hoc dugce thém vao, mat do cua
no c6 thé dat duoc téi 80% khong khi trong
thé tich cia mot khéi AAC. AAC véi mat
do thap thuong co6 do bén nén ciu trac
thap. Tty mat do, né c6 thé chiu tai 1én dén
8 MPa (1.160 PSI), n6 xap xi 50% cudng
do nén cua bé tong thuong.

Nhu da dé cap ¢ trén, ACC s€ duoc cit
bang day thép c6 dudng kinh tir 0,5 dén 0,8
mm. Khi cat, cac théng sd bao gom tbc do
day, toc do tién dao va lyc cing day s&
duoc xac dinh dé co duoc d6 nham thap
nhat. Theo [1], hau hét cac loai vat liéu
gion (bao gdm bé tong, da va gdm str) va
g0 ¢o thé dugc cit bang cach sir dung ct
day dé c6 bé mat nhan. Trong [2], ngudi ta
nghién ctru dao dong ctia day va tim ra tan
s6 giam chan cua day cat s& ting 1én khi
khoang tiép xtc 16n hon. Van dé nay lam
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cho thay doi tan s6 cong hudng cta hé va
két qua 1a do nham s& tang lén. Trong [3]
trinh bay viéc cit da granit bang day c6 gan
hat mai, khi téc do cua day tang 1én, so
lwong da mai gap vat bi cat trong mot gidy
tang lén va do an sau cua cac hat mai vao
da granit sé giam xudng. Hi¢u qua cat s&
tang 1én rd ra‘mg va lyc cat giém dang ké.
Piéu nay din dén d6 nham thap V01 [4],
bién d6 dao dong cua day cat can giam
thiéu trén mot pho tan so kich thich dé
giam ton that kerf. Phan tich pho tan s6 cho
thdy rang viéc ting stc cang cia day dé
giam bién d¢ dao dong va ton hao Kerf s&
hiéu qua hon 14 thay dbi toc do cua day.
Khi luc cang cua day tang lén, d§ cliing cta
hé ciing tang 1én, do d6 giam ton that Kerf.
Trong [5], ngudi ta thay rang chiéu rong
clia ving cat theo hudng tién ludn 16n hon
theo hudng lui. Chiéu rong ving cat gan
ving di vao day hau nhu ludn 16n hon bé
rong vung cat cho ca hai chiéu. Chiéu rong
ving cat thay doi theo huong tién dao, dic
biét 1a theo hudng chuyen dong tinh tién.
Diéu d6 c6 nghia la c6 chiéu rong vung cat
giam dan tir dudi 1én trén cua tim wafer.
Theo mot tai liéu tham khao khac [6],
nguoi ta thue nghiém viée cat bang day va
nguoi ta cling da st dung phuong phap
Taguchl nham chon cac thong s0 phu hop
dé c6 dugc do nham thap nhat. Tai liéu nay

B Pl aini

{a)

cling chi ra rang kich thudc hat cang nho
két hop vai téc do day nhanh va toe do tién
dao thap s& mang lai d6 nhdm bé mit thap
hon.

Trong céc bai toan vé cat day, néu vat
lidu cit khac nhau thi cac thong sb s& khac
nhau. Tuy nhién, dic diém cua thong sb cét
hau nhu gidng nhau nhu tbc d6 day nhanh,
tdc do cap liéu ting, do cing cua day cat.
Trong bai bao nay, day thép s€ dugc st
dung dé cit AAC. Ba tham s6 phai dugc
xéc dinh dé tim nhimg tham s6 t6i wu. Céc
thi nghiém s& dugc thuc hién vd1 mot may
cét, trong do6 cac day thép duoc cb dinh trén
mot khung thép chuyén dong tién va lui.
Khi cac thong sé noi trén dugce do ludng,
dir liéu théng ké s€ duogc tim théy. Dua trén
chung, cac thong sb tbi vu s& duoc tim ra.

2. Thiét bi thi nghiém

Hinh 1 trinh bay cdu trac cta hé thong
cit day. May nay bao gdbm mot khung thép
c6 thé di chuyén tién va lui trén cac 0 truc
thang. Cac 6 truc nay giup chuyén dong
cua khung tron tru, tranh cic rung dong
khong can thiét anh huong dén day cat.
Pong co ¢6 hop giam tdc s& 1am cho mot
tryc 1éch tam quay. Truc nay cung v&i
thanh ndi s& gay ra chuyén dong cua khung
thép. Co cdu nay 1a mo hinh cia lién két
tay quay con truot.
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(b)

Hinh 1. (a) M6 hinh dong hoc, (b) Hé thong cat thuec té.
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Tuy nhién, néu thiét ké chi voi mot
khung thép, may nay s& rung manh. Diéu
nay xay ra do lién két tay quay con truot
kho can bang dong. Pé giam rung dong
nay, thiét ké v6i hai khung thép gidng hét
nhau duoc sir dung dé cho ching d6i xtng
nhau. Diéu nay lam triét tiéu lyc rung tao
ra trong thoi gian chuyén dong cta khung
giam, bé mat cit s& cd chat luong hon.

Téc d tién dao s& dugc thyc hién bdi
mot xi lanh thuy luc. Xi lanh s€ lam khung
thép di 1én hodc di xudng. Tc d tién dao
s& duoc diéu khién boi mot van tiét luu.
Khi diéu chinh van tiét luu nay, toc do tién
dao s& thay doi.

Day cit duoc treo trén khung thép. Khi
khung thép chuyén dong, ching lam cho
day chuyén dong va cat khdi gach, hinh
1(b). Dé cit khéi gach phai xac dinh ba
thong so: luc cang cua day, tan sé dao dong
qua lai cua khung thép va toc do tién dao.
Lyc cang cua day do 10 xo 1a sinh ra. Co
hai 14 10 xo0 ¢b dinh ¢ hai dau day. Mot dau
ctia 14 16 xo dugc ndi voi khung thép va
dau kia véi day cat. DO cang cua day co thé
diéu chinh 1én hodc xudng bang bu long va
dai bc.

Céc diéu kién lam viée cua may cat
khdi gach duogc hién thi trong bang 1. Ba
thong s6 can tim dé t6i wu héa bao gom luc
cing day, tan s6 dao dong ctia khung va toc
d0 tién dao. Pé thay d6i cudng do cing cua
day, cac bu 16ng s& dugc diéu chinh. Luc
cang co thé thay d6i tir 5 dén 20 kgf. Dé
thay doi van tbe cat, tan sb dao dong sé
dugc diéu chinh bﬁng mot bién tan diéu
khién dong co. Cubi cung, tdc do tién dao
dugc thay d6i bang mot van tiét luu thuy
luc nang hoac ha khung thép.
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Bang 1: Biéu kién lam viéc cia may cat gach AAC

Céc thong $6 lam viéc Vat liéu va kich thudc
Loai day cit Thép

Duong kinh day cit 0.5 mm

Luc cing day Tir 5 dén 20 kgf
Khoang cach chuyén dong 150 mm

Tan sb dao dong Tur 20 dén 40 Hz

Tbc do tién dao Tir 3 dén 20 m/phut

3. PHUONG PHAP THI NGHIEM

Khéi gach AAC sé& dugc san xuat tir
hdn hop xi mang, dat sét, cat va khi hydro.
Hoén hop nay duge cho vao khuon trong
thoi gian tu 1 den 2 gio. Lac nay, cac kh01
gach da hoa ran nhung con mém va xop.
Sau do, chung dugc dua dén may cat. Thi
nghiém s& dugc thuc hién & budc nay. Ba
tham s s& thay doi dé tim ra phuong trinh
hoi quy. Sau khi cat, khoi gach dugc dua
vao hap chung ap va trd nén cung sau 1
ngay. Khdi AAC dugce tach thanh nhiing
vién gach nhd. P§ nham sé dugc do br:?mg
may do do nham bé mit nhu trong hinh 2.

Hinh 3: May kiém tra do nham bé mdt

Dt liéu cua thi nghiém bao gém cac
yéu td dau vao: luc cing day, tan sb dao
dong, tdc do tién dao va dau ra: D6 nham
bé mit. Cac gia tri ciia dau vao va dau ra
s& duoc hién thi trong bang 2.
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Bdng 2: Bdng tong hop két qua thi nghiém

. ) ) ) Gia tri d0 nham trung

Luyc cang day Tan sO0 dao | Toc do tién dao binh (um)
orr | (ked dong (Hz) | (m/phat)

T SF LV Yj
1 5 20 5 220
2 5 20 12 300
3 5 20 20 320
4 5 30 5 200
5 5 30 12 410
6 5 30 20 340
7 5 40 5 150
8 5 40 12 330
9 5 40 20 320
10 10 20 5 210
11 10 20 12 280
12 10 20 20 310
13 10 30 5 180
14 10 30 12 420
15 10 30 20 350
16 10 40 5 150
17 10 40 12 360
18 10 40 20 360
19 15 20 5 205
20 15 20 12 270
21 15 20 20 305
22 15 30 5 180
23 15 30 12 345
24 15 30 20 345
25 15 40 5 160
26 15 40 12 345
27 15 40 20 345
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2. Phwong trinh hdi quy va t6i wu 3 hoa nhu sau: x1= (T-10)/5; x2=(SF-30)/10
thong so cat va x3= (LV-12)/7.

Gia tri luc cang day (T), tan s6 dao
dong (SF), Toc do tién dao (LV) duge ma

Bang 3: Ma tran quy hoach thuc nghiém X

Nhén tb Bac 2 Tuong tac doi
STT
X0 X1 X2 X3 X1 Xzz X3 X1 X2 X1 X3 X2 X3

1 1 -1 -1 -1 1 1 1 1 1 1
2 1 -1 -1 0 1 1 0 1 0 0
3 1 -1 -1 1 1 1 1 1 -1 -1
4 1 -1 0 -1 1 0 1 0 1 0
5 1 -1 0 0 1 0 0 0 0 0
6 1 -1 0 1 1 0 1 0 -1 0
7 1 -1 1 -1 1 1 1 -1 1 -1
8 1 -1 1 0 1 1 0 -1 0 0
9 1 -1 1 1 1 1 1 -1 -1 1
10 1 0 -1 -1 0 1 1 0 0 1
11 1 0 -1 0 0 1 0 0 0 0
12 1 0 -1 1 0 1 1 0 0 -1
13 1 0 0 -1 0 0 1 0 0 0
14 1 0 0 0 0 0 0 0 0

15 1 0 0 1 0 0 1 0 0 0
16 1 0 1 -1 0 1 1 0 0 -1
17 1 0 1 0 0 1 0 0 0 0
18 1 0 1 1 0 1 1 0 0 1
19 1 1 -1 -1 1 1 1 -1 -1 1
20 1 1 -1 0 1 1 0 -1 0 0
21 1 1 -1 1 1 1 1 -1 1 -1
22 1 1 0 -1 1 0 1 0 -1 0
23 1 1 0 0 1 0 0 0 0 0
24 1 1 0 1 1 0 1 0 1 0
25 1 1 1 -1 1 1 1 1 -1 -1
26 1 1 1 0 1 1 0 1 0 0
27 1 1 1 1 1 1 1 1 1 1
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Gia tri luc cang day (T), tan s6 dao dong (SF), Tc do tién dao (LV) duge ma hod nhu
sau: x1=(T-10)/5; x2=(SF-30)/10 va x3= (LV-12)/7.

Phuong trinh h6i quy ¢6 dang nhu sau [7]:

k
Y = by +Xfg bix; + Xy byx? + Yi<j bijxix;

ij=1

(1)

Trong d6, cac hé sb bi va bij 1a cac tham sé mé ta théng ké.
Ma tran dé xac dinh cac hé s6 phuong trinh héi quy dugc cho trong phuong trinh (2).

B = XTX)"Y(XTY) [7]

2

Ma tran xac dinh hé s6 phuong trinh hoi quy dugc tinh ra nhu phuong trinh (3)

—5.0000
5.5556
74.4444
—8.3333
—33.3333
—81.6667
9.1667
3.3333

B=X"X)"'(XTY) =

1367.77787

- 22.0833 -

)

Céc hé s6 duoc thé vao phuong trinh hdi quy (1) dang ma hoa:

Y = 367.8 — 5t + 5.6(sf) + 74.5(Iv) — 8.3t — 33.3(s)? — 81.7(Iv)? + 9.2t(sf) + 3.3t(1v) +

22.1(sf) (Iv)
Phuong trinh hoi quy dang khong ma hoa:

Y = —161.17 — 1.02T + 15.23(SF) + 39.15(LV) — 0.33T% — 0.33(SF)? — 1.55(LV)? +

0.18T(SF) + 0.1T(LV) + 0.28(SF)(LV)

Pé tdi vu cac thong sd lam viée cua
may cat gach block AAC, phan mém
Statgraphics st dung dé tién hanh téi vu
phuong trinh hdi quy. Phuong phap Box —
Behnken dugc sir dung dé xac dinh mbi
quan hé giira cac thong sd cit gach block
AAC (lyc cing day, tan sé dao dong va tdc
d6 tién dao) voi @6 nham bé mit. Cac
thong s6 duoc tdi wu dé dat do nham bé
mit dén 154 (um). Sau khi t6i wu hoa
thong s6 da tién hanh thi nghiém va dat
duogc 3 thong s6 nhu sau T = 5 (kgf), SF =
40 (Hz) va LV = 5 (m/phnt).

Sau khi d3 tim ra 3 thong s6 toi vu O
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4)

)

trén, chung da duoc st dung dé diéu chinh
thong s6 may cat va tién hanh 9 mé cat.
Céac mé gach AAC dugc duc voi cac thanh
phan gidng nhau, cung diéu kién 0 nhiét 1
6 gio va thoi gian chung ap 12 gio. Két qua
céc 1an kiém nghiém thyc té nhu sau: c6 4
lan cét dat duoc d6 nham tir 138 dén 141
um; c6 3 lan cat dat dugc d6 nham tir 143
dén 149 um; va cé 2 lan cét dat duoc do
nham tir 150 dén 153 um. Vi két qua kiém
nghiém trén cho thay phuong trinh dy doan
d6 nham bé mit véi bién 1a 3 thong s6 dau
vao: luc cang day, tan s6 dao dong va tdc
d6 tién dao did dwoc xac dinh véi hé sb
tuong quan rat cao va dam bao duoc yéu
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cé}u khi cat gach blook AAC véi d6 nham
bé mat nhé hon 160 pm.
KET LUAN
Bai bao da giai quyét cac van dé sau:
’ Trinh bay tong quan vé cong nghé san
xuat gach béq téng khi chung ap (AAC),
nhirng dac di€ém vé cong nghé nay;

Xac dinh duogc ba :ch()ng s6 lam viéc
quan trong trong méyrcét gach block AAC
la‘lrluc cang day, tan s6 dao dong va toc do
tien dao.

Tién hé%nh cac thi nghiém va dtlng
thuat toan trf)i uu dé xac dinh ba thong so
lam ViéC, toi uu cia may cat gach block
AAC. Két qua dat dugc nhu sau:

Luc cang day (T) ¢ 5 (kgf).

Tan sb dao dong (SF) ¢ 40 (Hz).

Téc d tién dao (LV) & 5 (m/pht).
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~ NGHIEN CUU LUA CHON THIET KE
MAY CAT CO VUGN CAY AN QUA 0 VIET NAM
PGS.TS Bui Trung Thanh' , TS. Neuyén Khoa Triéw?,
) Th.S Tran Ngoc Thoai® Th.S Nguyén Minh Cuong’
TOM TAT:

Cd dai trong cdc vuon cdy an qua phat trién vdi mdt do cao da canh tranh vdi cdy
trong vé khong gian, dinh daang anh sang va do a am trong dat. Cé dai gdy é nhiém canh
quan va can tré nguon nudc. Co dai phat trién da tro thanh noi cu trii hodc ky chi cua
sau hai lam gay thiét hai vé néng sudt, anh hwo’ng dén chat lwong hoa qua cho cac nha
vieon trong cay an qua Bai bao trinh bay vé nghién ciu lua chon dé thiét ke may cdt co
cho vuon cdy an qua z‘rong diéu kién viét nam. Noi dung bai bao trinh bay vé cdc nguyén
ly cua cac may cat co tren thé gzm dd cong bé, kj thudt trong cdy an qua cdc khao sat
vé kich thuéc vé khoang cach cay va khoang cdach hang trong mot s6 vieon cdy an qud,
cac logi co dai trong cac vuon cdy an qua va da lva chon dugc logi may cat co dang
nguyen ly trong quay dé lam mé hinh thiét ké cho dé tai. Tir két qua danh gid 3 mau may
cat co dang trong quay BDR 700 cua Cong hoa Sec, MFB 800 cua Cong hoa ltalia va
KP 1.1 cua Ukraina, tac gia da dwa ra phwong an thiét ké va bo tri mo dun cat co dang
trong gdn trén may kéo hai bdanh. Mo hinh dwoc lya chon cho thiét ké ciia dé tai cé két
cdu nho, gon, tan dang dwoc nguon déng liwc c6 san 6 tai cdc nha vieon.

Tiur khoa: May cdt cé, May cdt ¢é dang rang luoc, mdy cdt cé dang dia, mdy cdt cé
dang trong, co dai, 8vion cdy an qua.
ABSTRACT:

Weeds in orchards grow at high densities, competing with plants for space, nutrients,
light and moisture in the soil. Weeds pollute the landscape and impeding water avail-
ability. Growing weeds have become a good residence of pests which cause loss of yield,
affecting quality of fruit in gardeners. This paper presented a selection study to design
a lawn mowers for orchards under Vietnamese conditions. The content of the article pre-
sented the principles of lawn mowers that published and commercialization in the world,
fruit growing techniques, surveys on the size of trees and row spacing in some orchards,
types of weeds in the orchards. The Author selected the modern of rotary drum mower
as to design for the project. It is based on the results of the evaluation of 3 models of ro-
tary drum lawn mowers BDR 700 of Czech Republic, MFB 800 of Republic of Italy and
KP 1.1 of Ukraine, the author has proposed the design and layout of a drum mowing
modul which mounted on a two-wheeled tractor. The model selected for the design of the
project has a small and compact structure, taking advantage of the available motivation
at gardeners.

Keywords: Lawn mower, Comb lawn mower, disc lawn mower, drum lawn mower,
weeds, orchard.

1 Khoa cong nghé Nhiét lanh - Truong Pai hoc Cong nghiép TP. H6 Chi Minh
2khoa céng nghé Co khi - Truong Pai hoc Céng nghiép TP. H6 Chi Minh
3 Trung tdm nghién ctru va phat trién cong nghé may cong nghiép - Truong Pai hoc Cong nghiép TP. Ho6 Chi Minh
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1.GIOI THIEU

Cé dai trong cac vuon cady an qua da
dang vé chung loai, phat trién véi mat do
cao s& giy thiét hai cho cdy trong noi
chung va cho vuon cay an qua ndi riéng.
Cé dai phat trién s& canh tranh vé nudc,
dinh dudng, anh sdng voi cac loai cay an
qua trdng trong vudn, co dai con 1a ngudn
phat trién nhiéu loai siu bénh gy hai cho
cdy, ngoai ra co dai phat trién mat do day
dac con lam cho viéc di chuyén dé cham
soc va thu hoach gap nhiéu khoé khin. Do
vy yéu cau vuon can phai dinh ky 1lam
sach co cho cay giup cay trong vuon cay
sinh trer‘ng phat trién tdt s& cho ning sut
va chit luong cao hon.

Van dé cua thyc tién dat ra 1a can
phéi thuc hién céng Viéc co gi6i hoa cit co
nham giai quyét nhu cau cho cac nha vuon
trong cay an qua quy mo san Xudt thuong
mai va xuat khau trong diéu kién nhén lyuc
lao dong trong nong nghiép tai nudc ta
ngay cang khan hiém. Co giéi hoa cét co
thue t& d3 duoc nhiéu nude trén thé gidi
quan tam, Cu thé céac cong ty nudc ngoai
d3 c6 nhiéu san phAm mady cit c6 thuong
mai trén thi truong nhu: Céac cong ty Dakr
va cong ty Vari cia Cong hoa Séc [1,2],
Bufer Agricultural Machinery ctia Thé Nhi
Ky[3], cong ty Tractor Tools Direct [4] va
tap doan Kuhn [5] cua M§, cong ty
SaMASZ cua Ba Lan[6] Fendt cua
Duc[7]. Trung Quoc quoc gla gan sat Viét
Nam ciing ¢6 nhiéu san pham may cit co
thuong mai nhu: Qingdao Pafic Hardware
Co., Ltd., Yucheng Mingyuan Machinery
Co., Ltd., Weifang Yourchance Machinery
Co., Ltd., Gooler International Group Co.,
Ltd., Shandong Euro Star Machinery Man-
ufacture Co., Ltd., Wuhan Fusen Machin-
ery Co., Ltd. va hang tram cong ty khac
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[8]. Theo nguyén 1y 1am viéc ctia mdy cit
co, thi méy c6 thé duoc chia thanh ba loai:
(1) may cat co dang rang lugc (con g01 la
may cat co kiéu tong do), (ii) may cat ¢
dang dia quay va (iii) mdy cat c6 dang
tréng quay.

1.1 May cit c6 dang rang luoc.

May cit c¢6 dang rang lugc co nguyén
1y hoat dong twong tu nhu tong — do cit
toc, gdm 2 thanh thép mot thanh thép lap
cb dinh (tinh) va mot thanh thép dong, trén
2 thanh thép nay c6 lp cac ludi dao bang
mbi ghép buldng ,cac dao lp trén thanh
dao dugc bd tri theo kiéu rang lugc. Cac
ludi dao cdt duge thiét ké theo hinh tam
giac hodc hinh thang. Trong qua trinh lam
viéc, thanh dong c6 thé di chuyén qua lai
nho két cdu ranh trugt. Co s& dugc cit khi
nam & vi tri giira cac ludi ct cua thanh tinh
va thanh dong. Dé diéu chinh chiéu cao cit
va bdo vé thanh cit, hai dau thanh tinh
duoc bd tri tAm truot, tAm trugt s& nang
thanh cdt 1én mot khoang so voi mat dat,
v6i cac thiét ké hién nay khoang cach d6
c6 thé duoc diéu chinh theo cac yéu cau
lam viéc khac nhau. Uu diém cua nguyén
1y may nay: (i) Két cau don gian, dé thay
thé sita chita cac bo phan khi hu hong;(ii)
Han ché cac va cham lam vang cac vat
cimg nhu: da, gd, sit thép, ... giy nguy
hiém cho ngudi st dung va ngudi xung
quanh;(iii) C6 kha ning cit cac loai c¢6 co
duong kinh than 16n va cac loai ¢6 kho;(iv)
Tao ra it bui trong quéd trinh hoat
dong Nhuoc diém cua dang may nay: (i)
Trong qua trinh lam vi¢c gap cac vat can
nhu: d4, st thép, ... thi dao cit co the bi
hu hong, (ii) Tubi tho bd phan cit thap (do
dao cit duoc lip cb dinh két h0’p luc cét 16n
tir thanh cét dong va thanh cit tinh lién tuc
truot tuong ddi v&i nhau sinh ra luc ma
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sat); (iii) Thanh lap dao cat tinh va dong co
thé bi mat ket trong qua trinh hoat dong
lam cho may co thé bi dan doan hoat dong
dé bao tri;(iv) Chi phi gia cong, ché tao va
bao dudng cao; (v) Khé khan khi lam viéc
trén dia hinh gap ghénh, phuc tap;(vi)
Chiéu cao cat 16n do khong thé diéu chinh
dao sat mat dat.

Hinh 1. Két cau bé dao cdt kiéu rang
luoc cua Patrick Deevy Nguyén ly ké
cat[9].

1.2 May cit ¢ dang dia.

May cit co dang dia duogc hoat dong
theo nguyén li dia dao quay tao ra luc cit,
Jean Guillotin nghién ciru va phat trién va
duoc nhan bang séng ché vao nim 1969
[11]. May duoc lip sau may kéo Hinh 2
May gom bdn dia chia thanh hai cip, mdi
cap gébm hai dia c6 lip dao quay nguoc
chiéu nhau 1am viéc véi tde do cao, gén
nhu gibng voi may cit cé dang dia ngay
nay. Diém khac biét 16n nhat ndm & chd J.
Guillotin st dung cac truc théng co do dai
khac nhau dé truyén chuyén dong tir bo
truyén banh ring try téi cac truc xoay cua
dia dao nhu, v6i bd truyén nhu thé thi trong
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luong may tang 1én, kha ndng mé rong cac
dia dao khé khan. Tuy nhién, van dé nay da
duoc khic phuc nho sang kién cai tién céc
dia dao nam thang hang nhau ctia Charles
M. Kline, Reinholds, va Neil W. Webster
nim 1970[12].C4c mau may cai tién nay cd
két cau toi wu hon may cia J. Guillotin.
Thuc té cac yéu té nhu dao cat, van toc cat,

. van luén duogc quan tAm nghién ctru cho
dén ngay nay, nham t6i uu kha niang lam
viéc va giam lugng ti€u hao nhién li€u cua
may. Dong méy cat co dang dia da duoc
cong ty Minos Agri Hinh 3 [14] phat trién
co tr 4, 5 hoac 6 dia dao quay, khi lam viéc
may co thé dat dén van téc 5-6 km/h, cho
nang suat trén 6,5ha/h, chiéu cao goc co
sau khi cat 1a 5 -6cm.

FrI iy reepPer

Hinh chi€u chinh ctia may

'.| -'.II " _’/] '_E b
Hinh chiéu bang cua may

Hinh 2.Mdy cdt c¢é dang dia ciia Jean
Guillotin [12].

Hinh 3. May cadt cé dang dia T-
DCBM cua cong ty Minos agri [14].

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

Uu diém: cua dong may nay: (j) Céc
dia dao cat khong bi ket giong may cat rang
luoc; (1) Dé dang cat duoc co6 c6 mat do
cao, am udt cho nang suit cit cao; (111) Két
cdu gon; (iv) Dang may thich th vOi cac
dong co r6ng 16n 6 cac nude 6n dé1. Nhuoc
diém clia may gom: (1) Bo truyen dong co
két cau phirc tap, gom cac cdp banh rang
an khop khép kin nam phla dudi dia dao
cit co;(ii) Chieu cao goc c6 sau khi cit cao
(Do bd chuyen dong nam phla dudi); (ii1)
Co sau khi cat khong dugc xEp thanh hang,
nén kho khan trong viéc thu gom; (iv) B
truyen dong phuc tap, nén kho khén trong
gia cong va lap rap, kho khan trong bao tri
bao dudng; (v) Gia may cao.

1.3. May cit cé dang trong quay.
May cit co dang tang tréng duoc
Petrus Wilhelmus Zweegers nguoi Ha Lan
[14, 15] cong bd vao ndm 1968 trong d6 bo
phan cat chinh gom mot tang trong trén do
c6 gan cac dao cat Hinh 4 [14] moi trong
dao mang mét mit bich 161 & dudi cé tac
dung che tryc lap dia dao va cho phép bo
phan nay truot trén mat dat khi dau cat di
chuyén. Nam 1973, Hermann Ruprecht,
Slngen va Josef Glunk Gottmadmgen
ngucn Pric cong bd va nhan bang sang ché
may cit co dang trong co kiéu bd tri 1éch
vé mot bén. Hinh 5 [16].

- o

|i 'II_.J -—-% l.‘. -H“::':. .r'.- a.'._.r.uli__
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'?\wwfua

Hinh 4 Co cdu tang trong c6 gén dao cat [15]

Hinh 5 May cdt c6 dang tang trong cé kiéu bo
tri lech vée mot bén [17]
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May cat co dang tang tréng c6 thiét ké
khac biét dang ké so voi hai loai may cit
dang rang lugc. Poi voi may cat dang ring
luge ngudn dong tao ra luc cat, duge cap
qua thanh cit nim phia dudi,thi may ct
dang trong duoc cap dong luc quay tir bo
truyén dat tir phia trén. Khi hoat dong cum
tang trong c6 gan dia dao quay voi toc do
cao, tao ra dong luong gitip cung cap ning
lugng cho cac dao cat. May cét co dang
trong thé cit co mat do cao. Ngoai ra, khi
ting toc ching khong can tiéu ton nhiéu
nang lugng dé duy tri trang thai quay, bai
mo men quan tinh ctia cum tang trong 10m,
diéu nay c6 y nghia quan trong trong viéc
tiét kiém nang luong ciia may. May cit co
dang trong c6 cac dong may cit co F135,
F170, F190, cua cong ty Bellon
Italia[17] phat trién (Hinh 10). Hai tang
trong duoc thiét ké ndm phia sau, 1éch vé
mot bén, dong thoi nhan momen quay tir
truc cac - dang ciia may kéo. May co bé
rong lam vi¢c tir 135 — 190 cm dat nang
suat 1én dén 1 — 2 ha/h. Uu diém cta may
nay: (i)Van toc quay cua hai tang tréng 16n
nén ning suit cit co cao; (ii) May c6 thé
lam viéc trén nhiéu dia hinh khac
nhau,dong bang, doi nui, cac dia hinh doc
khong bé“mg phaing, (iii) Co dugce cit ngin
sat voi goc do két cdu dic trung cua dang
tang trong cac dao cat co thé voi xuong gan
phan gdc c6 va cac loai thuc vat mém gy
hai; (iii) Bo truyén chuyén dong duoc thiét
ké dat phia trén nén thuan ti¢n trong vi¢c
lap rap va sita chita; (iv) Két cAu may don
gian, it hu hong khi gap cac chudng ngai
vat. Nhuoc diém cua may: (1) Khi moé rong
cac tang trong thanh 4, 6, ... két cau va
khéi lugng may 16n khé khian trong viée di
chuyén; (i) Khdi lwong may ning so voi
cac loai may khac;
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Hinh 6 Mdy cdt c¢é dang trong cia
cong ty Bellon [17]

2. VAT LIEU VA PHUONG PHAP

2.1. Lua chon nguyén ly may cit cé
trong vudn ciy in qua trong dicu kién
Viét Nam

Dé danh gia cac nguyén 1y cit, nham
phuc vu viéc lya chon nguyén 1y phu hop

ap dung cho viéc thiét ké may cat cé trong
vuon cay an qua theo hudéng nghién ctu
clia dé tai dé ra. Nhom nghién ciru str dung
phuong phap Béang diém vé céac tiéu chi
nham dinh hudng viéc thiét ké va tao ra
may cat c6 dam bao theo yéu cau dit ra,
phu hop véi thyc tién nhat. Nguoi duoc
khao sat va cho diém vao bang diém 1a cac
chuyén gia khoa hoc lanh vic co khi ché
tao may, chuyén gia co khi vé may nong
nghlep, cac Chil nha vuon am hiéu vé may
va thlet bi trong nong nghiép dang c6 nhu
cau can dau tu may cat co. Tir két qua bang
diém tién hanh phan tich va danh gia theo
thang diém 100. Két qua khao sat cho diém
danh gia thé hién tai Bang 1

Bang 1 Céc tiéu chi thiét ké cac may cit co

Tiéu Diém danh gia
chi Tiéu chi thiét ké May May 1\ ray
danh dang dang dan trén
gia ring lugc |  dia Ang trong
1 r1\r/ll)ay dap ung khoang cach cay trong (dudi 1,2 90 90 90
2 C6 kha ning xép co thanh hang sau khi cat 0 0 80
3 Hoat dong 6n dinh 60 70 80
4 Khéi lugng may 80 70 60
5 Nang suat may (chiéu rong lam viéc nhu 70 30 R0
nhau)
6 Tiét kiém nang luong 60 60 70
7 Chi phi béo tri, bao dudng thip 50 60 80
8 it hu hong khi gip chudng ngai vat 50 70 70
9 Két cAu don gian d& ché tao 80 60 70
10 | Kha nang cit sach co 60 70 70
Trung binh tong: 60 63 75

Qua bang danh gia cac tiéu chi thiét
ké, Nhom nghién ctru nhan thdy 3 nguyén
Iy cét co déu c6 tinh kha thi trong viéc lua
chon nguyén 1y may dé thuc hién thiét ké
ra mgt loai may cit c6 1am viée trong vuon
cdy an qua trong diéu kién Viét Nam. Dya
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vao bang diém danh gid nhan thay rang,
nguyén 1y may cit co dang tréng quay
ngoai tiéu chi khdi lwong may thiét ké
khong vuot trdi so voi hai nguyén 1y dang
rang luogc va dang dia, thi cc tiéu chi thiét
ké khac déu vuot troi hon. Didu nay duoc
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thé hién rd qua diém trung binh ciia ba loai
nguyén 1y 1a: (i) may cit co dang rang lugc
(60) thap nhat, (ii) may cit cé dang dia (63)
va (iii) may cat cé dang trong (75). Tl bang
tiéu chi danh gia nay Dé tai ta quyét dinh
chon nguyén 1y may cat co dang trong dé
ap dung vao viéc nghién ctru, tinh toan
thiét ké mdy cat co chuyén dung chim soc
vuon ciy an qua cho d¢ tai nghién ctu.

2.2. Gi6i thiéu mot s6 miu may cat
6 dang trong thong dung hién nay.

01 va 02- Banh rang try; 03, 04 va 06-
Puly dai; 05- day dai, 07 va 08- Cum tang
tréng lap dia dao.

Hinh 7 So' d6 nguyén li hoat dong ciia
mdy cdt ¢cé6 BDR 700.

Théng s6 k§y thuit

Cong suat dong co quay dao:5,5Hp
Chiéu rong lam viéc:70Cm

Chiéu cao cit: 3,5Cm

Van toc 1am viéc:2,8-3,5km/h

D¢ déc lam vige: 30 O

Khéi luong: 88kg
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2.2.1. May cit c6 BDR 700 ciia Cong
hoa Séc

May cit co BDR 700 gdm hai phén:
khung may va hai cum tang trong, mdi cum
tang trong quay lip ba dao cit, bd tri déu
quanh dia dao. Ngudn dong luc cap cho
truc quay trong dao dugc b tri phia trén,
trong khi cum tang tréng c6 lip dao cit
duoc nhén truyén déng qua bo truyén dong
hai cép, 2 trong dao quay ngugc chiéu nhau
khi 1am viéc cit co.

Hinh 8a Mdy cdt ¢é BDR 700 dwoc sdn
xudt tai [18].

Hinh 8b Két cdu bg truyén dong ciia
mdy BDR 700 [18]
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Uu diém ctia mady BDR 700: (i) Két
ciu don gian, nho gon (bd truyén gdm bo
truyén dai va bo truyén banh ring try nén
dé thay thé va sira chita).

Nhuoc diém: (i) Nang suat thap (do
chiéu rong lam viéc chi 70 cm); (ii) St
dung loai dong co c6 truc quay bd tri theo
phuong thing dimg (loai nay khong dugc
st dung phd bién ¢ thi truong Viét Nam
nén khi dong co hu hong khé cé phu tung
tuong tng thay thé); (iii) Kh1 tai trong lam
viéc hai bén cum tang trong khong dong
déu hodc mot bén tang tréng qua tai s& Xay
ra hlen tuong truot gitra dai Va pulley dan
dén tréng dao c6 1ap cac dao cit ciing xoay
theo puly dai di mot goc so véi vi tri lap
rap ban dau nén tiém 4n nhiéu nguy hiém
khi céc dao bi x€ dich téi cuing mot vi tri s€
gay ra hién tugng tu va cham co thé 1am hu
hong dao hodc tao ra cac manh vang tir dao
gy nguy hiém cho ngudi sir dung va nguoi
xung quanh.

2.2.2. May cit c6 MFB 800 ciia Italia

Bd phan lam vi¢c ciia may cit ¢o
MFB 800 (Hinh 9) duoc che kin trong nip
che, nén an toan cho nguoi van hanh khi
dao c6 su ¢d hodc dao va cham véi da trong
qua trinh cit c6. May MFB 800 c6 truc
dong co truyén dong vudng goc véi mod
dun dao cat. May sir dung truc cac — dang
(PTO) dé truyén chuyén dong toi bo phan
cat co.

Uu diém ciia may: (i) May hoat dong
on dinh, khong xdy ra hién tugng truot
tuong d6i gitra hai cum tang tréng lip dao;
(ii) Ngoai ra, néu tang kich thudéc mé dun
lam viéc thi loai may nay cé thé két hop
v6i may kéo co cong sudt 16n dé cat cac
ddng co co dién tich 16n; (iii) Str dung truc
cac dang dé lién két truc dong co voi mo
dun 1am viéc nén c6 thé khtr dugc do léch
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tam gitra hai truc trong viéc 1ap rap; (iv) Bo
truyén cta may hoan toan kin nén c6 kha
nang tranh cac yéu t6 tac dong gay hu hong
tir bén ngoai.

Nhuoc diém ctua may: (i) Két ciu bo
truyén phtec tap (co tong cong ba bo truyén
banh rang con va truc cac — dang) nén chi
phi ché tao ting cao; (ii) Nguyén Iy hoat
dong ctia may sir dung bo truyén banh ring
an khép nén trong qua trinh hoat dong néu
xay ra hién twong qua tai thi ¢ thé anh
hudng truc tiép téi dong co kéo tai.

Hinh 9 nguyén Iy hoat dong ciia mdy cdt
co BELLON MFRB 800.

Hinh 10.May cat c6 BELLON MFB 800 [20]

Thong so ky thuat

Cong suat dong co:11Hp

Khung may: két nbi voi may kéo 4 banh
Chiéu rong 1am viéc: 80 Cm

Chiéu cao cit: 3 Cm

Khéi lugng mé dun cat: 75kg

S6 dao cat: 8 cai
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2.2.3. May cat c6 KP 1.1 cia
Ukraina.

01-Truc; 02-Gdi d& truc ngang; 03-
Puly, 04-Tryc trung gian; 05- Goi d& truc
trung gian; 06- Bo truyén xich; 07-Bulong
chuyén dung; 08-Tang tréng xoay; 09- Dao
cit; 10 va 11 banh rang con.

Hinh 11 So dé nguyén Ii hoat déng ciia
may cdt ¢é KP 1.1 ciia Ukraina san xudt.

May cit c6 KP 1.1 do Ukraina san xuét
trong d6 mé dun cit co6 duoc thiét ké kha
don gian. Hinh 11 va Hinh 12.

Uu diém may cat c6 KP 1.1 gom:(i)
Két ciu may don gian dé& thiét ké va ché
tao; (ii) Cac bd phan dau cit co thé thao
lép dé dang nén thuan loi cho viéc bao tri,
bao dudng; (iii)Viéc str dung bo truyén dai
truyén chuyén dong tir dong co téi mé6 dun
lam viéc va ap dung b truyén banh ring
con tao chuyén dong quay nguoc chiéu nén
mau may nay giai quyét duoc hién tuong
qua tai, dong thoi tranh hién tuong x€ dich
cum tang tréng nén cac cac dao cit khong
xay ra va cham 1an nhau khi c6 sy c0; (iii)
Mo dun cét co ciia may KP 1.1 c6 thé lién
hop v6i cac khung may cay hai banh st
dung dong co xang.
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Hinh 12 May cdt ¢6 KP 1.1 [20].

Thong so ky thuéat

-Cong suat dong co: 8Hp

-Nang suat lam viéc: 0,5ha/h

-Van téc 1am viéc: 6km/h

-Chleu rong lam viéc: 110 cm

-Chleu cao cit: 5-6 cm

-Kh01 luong m6 dun cat: 80 kg

-S6 dao cat: 8 dao )

-Kich thudc mé dun cat: 110 x55 x78 cm

Nhuoc diém cua may la (i) Chiéu cao
gbc co sau cit con cao; (ii) B truyén xich
khong duoc che chin nén dé bi bui ban
gy giam tudi tho, ddng thoi mét an toan
cho nguoi str dung.

2.2.4. Panh gia va lra chgon nguyén
1y hoat dong ciia mé dun cit co.

03 mau may cit co BDR 700, MFB
800 va KP 1.1 dugc nhém tac gid duara la
3 mau may tiéu biéu trén thi truong thuong
mai may cit co hién nay. Mdi mau méy déu
c6 nhitng diém manh va nhing ton tai
riéng khi ap dung.Tuy nhién, dé ap dung
vao vudn cdy an trai theo hudng dé tai
nghién ciru trong diéu kién Viét Nam cho
thdy mau may cit c6 KP 1.1 ¢6 nhiéu tinh
ning vuot trdi so voi hai mau may con lai,
mic du van con mot sé nhuoe diém can
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khac phuc nham dap ung hiéu qua khi ap
dung vao thyc tién. Nhém nghién ctru
quyét dinh chon nguyén ly may cat cé KP
1.1 d¢ thyuc hién tinh toan thiét ké va cdi
tién nham khac phuc va giai quyét duoc
cac ton tai ctia may ap dung cho viéc
nghién ctru, tinh toan thiét ké may cat co
chuyén dung cham soc vuon cdy trai trong
diéu kién cta Viét Nam.

3. KET QUA VA THAO LUAN

3.1 Khao sat vuon trong mot sb loai

cay an qua

Vuon trong cdy dn qua duoc xét dén
trong dé tal 1a cac vuon cdy trong quy mo
dé san Xuat trai cay thuong mai, gom cac
vuon trong c6 quy mo dién tich > 2-10 ha
gdém céc loai Thanh long, Cam, Chanh,
Mang cau xiém. Tiéu chuan vé mat do va
khoang cach cay trong hang cach hang va
ciy cach cdy theo tiéu chuan do B6 Nong
nghiép va Phat trién Nong thon ban hanh
[21] hodc theo tiéu chuin Viét GAP

Bang 2. Mdt dé va khodng cdch trong theo vimg cho cdy nhan [21].

. A Mat d6 trong | Khoang cach
T Vung trong (cay/ha) trong (m)
1 | Pong Bang Song Ciru Long 320 5x 5
2 | Bong Nam Bo 330 5 x6
Mién Trung va Duyén hai va
3 Nam Trung Bo 300 5x6,5

Bang 3. Khodng cdch trong cdc logi cdy ¢6 mili khu viee mién Nam [21].

TT - Khoang céch trong Ghi chu
Loai cay
(m)
1 Cam sanh 3x 4
2 | Quyt ticu 4x 5
3 | Chanh 3x 3
4 | Buoi 5x 6
Thanh . :
5 long 3x 3 Theo quy trinh VietGap.
Bdng 4 Mt dé va khodng cdach trong ciia mét s6 giong xoadi [21].
TT Ban thim canh Tham canh cao
Gidng Khoang LA Khoéang cach I
cach (m) S6 cay / ha (m) S6 cay / ha
1 Cat Hoa Loc 6x6 277 4x6 416

84

TAP CHi CONG NGHIEP NONG THON SO 45



KHOA HOC - CONG NGHE

TT Ban tham canh Tham canh cao
Gibng Khoang IO Khoéang cach I
cach (m) So6 cay / ha (m) So6 cay / ha
2 | CatChu 6x6 277 4% 6 416
3 Xoai Xiémnum |  6x6 277 4% 6 416
4 | Xoai Canh | g 200 6x6 277
nong
5 Xoai Cat Bd 6x 8 200 6x6 277

Ttr cac nghién ctru cac tidu chudn, quy
trinh vé mat do va cach bé tri khoang cach
ciy trong ddi voi cac loai cdy dn qua &
nuéc ta. Nhom nghién cuus da truc tiép
tham gia khdo sat thuc t& mot s vuon
trong cdy an qua nhu: Cac vuon Thanh
long tai tinh Binh Thuan, vuon Chanh tai
Long An, Vuon Cam tai Tién giang, Nhém
nghién ctru da co cac phan tich va danh gia
nhu sau: Thoi diém trong khoang cach giita
cac cay an qua dao dong hang cach hang
3m va cay cach cay 3 m va mot dang khac
la hang cach hang 8m va cay cach cay 6m.
Tuy nhién, trong thyc té khi cac loai cdy an
qua sinh truong va phat trién ra trai thi
ngudi trong cham séc cho cay ra tan, cac
nhanh cdy vuon ra lam cho khoang cach
cay va khoang cach hang bé lai, cac khoang
cach nay giam xudng chi con pham vi 1-
1,5m. Cung qua khao sat cho thay phan 16n
nhu cau can lam co trong cac vuon tai cac
dia phuong la ¢ giai doan vuon da cho san
pham, Vi vy, dé may cit co c6 thé hoat
dong hi¢u qua trong khong gian trong vuon
cdy an qua khi budc vao giai doan thu
hoach thi kich thuéc tong thé méay lam viéc
duogc lya chon trong pham vi Im la phu
hop va van toc di chuyén cua may bang
van toc ctia nguoi di bo (2,5-3km/h) nham
giiip cho nguol diéu khién may co thé lam
viéc lau dai dé cho may c¢6 co nang suat
cao, bao dam tinh kinh té ctia may khi trién
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khai vao san xuat.

3.2. Khio sat xac dinh mot s6 loai ¢6
dai trong vuon cay an qua.

Cé dai trong cac vuodn cdy an qua da
dang vé chiing loai c6 thé ké cac loai nhom
chinh gdm 5 loai chinh:

Co tranh (Imperata cylindrical) la loai
co hoang dai, song lau ndm c6 than ré lan
dai, an sau dudi dat. Chiéu cao trung binh
cua than khoang tur 30 — 90cm, 1a moc
dung, cimg, gan noi; dang 14 L hep dai; la co
mat trén nham, mat dudi nhin, mép 14 sic
c6 thé cira dut tay rat dé dang, c6 chicu dai
tor 15 — 30cm, rong khoang 3 — 6mm. Gan
14 n6i 1én & giita, hoa c6 hinh chiy, dai tir
5 — 20cm mau tring bac, phu 1ong nho,
mém va dai. C6 tranh kha ning phat tan rat
xa nho gi6 thoéi cac bong co.

Co lyc long (Chloris barbata) cao 30-
60cm, than dung hodc cong, ¢ phan gbc,
lang bong, cac dét phia dudi co ré, La bet
dai 2-12cm, rdng 1-2mm, c6 16ng nham &
bia la

Co ong (Panicum repens) cao 30-
90cm, ré moc khdée mau trang va nam sau
dudi dat, than thang, co ré & dot. Co 6 ong -
Moc & ving dat 4m, dat cat. Co ciing co thé
moc ¢ vung dat sét ning, chiu ngap tam
thoi, sinh san bang cin hanh.

Co chi (Digitaria ciliaris) - C6 thude
loai luu nién, moc nhiéu trén vung cay
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trong can, than moc bo, d6i khi leo cao 20
- 60 cm, ré phan nhanh va moc tir cac ddt
dudi cung. - La thuong khong c6 16ng, mép
14 c6 16ng nham (rap), nhung phia trong

Cé Man trau trong vuon Budi

C6 chi, C6 Man trau va co
ong trong vuon Thanh Long

muot, dau mup 14 nhon dai 1 - 3 mm. -
Cum hoa co tir 3 - 8 chum, dai 5 - 15 cm,
Co chi sinh san bang hat.

Co tranh, Cé Luc long trong
vuon cam moi trong

Hinh 13 Co dai hién dién voi mdt do cao gitta cac cdy an qua dwoc khao sat.

Cé man trau (Eleusine indica) la loai
c6 co6 r€ moc khoé, than bo, dai & goc, phan
nhanh, moc thang ding thanh bui. La moc
cdch xa nhau, hep, mém, hinh dai, nhon
dau, phang nhan. Cym hoa hinh bong, c6 5
- 7 nhanh dai, moc tod tron déu ¢ dau
cuong chung. Qua thudn, c6 ba canh, rap,
vo qua mém. C6 man trau phan bo khap
cac vung nhiét do1.[21]

Co dai phat trién voi mat do cao da gay
thiét hai cho cho vuon cay an qua, chun
da canh tranh v€ nuodc, d}iinh dudng, an
sang do6i voi cac loai cay trong, do vay yeu
cau can dinh ky lam sach c¢é giip cho vuon
cay sinh truong phat trién tot cho nang
suat, chat lugng cao hon, gidm nguon lay
lan cta nhiéu goai sau bénh gay hai cay.
Ngoai ra viéc co dai phat trien mat do day

)

01 may kéo cong suit nho, 02 dong co
diesel cua may keo, 03 bd truyen dai, 04 mo
dun cdt ¢6 dang trong. )
Hinh 14. So do nguyén ly mo dun cat co ket
hop voi may kéo cong suat nho.
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dac gitra cac cay gay kho khan cho viéc di
chuyén dé cham so6c va thu hoach.

. 3.3. Lua chon nguon dong luc keét
noi v4i Thiet ké may cat c6 cho vwon cay
an qua

Dua vap nguyén ly, cac thong so k¥
thudt cdc mau may, tham khao trin1g1 bay ¢
trén va cac yéu cau lam viéc trong moi
truong vuon cay an qua da phat trién trén
co s& khao sat khoang cach hang trong
vuon tan cdy cung cac ngudn dong luc co
san trén thi truong tai Viét Nam, D¢ tai dua
ra phuong an thiét ké mau may cat co cho
de tai nghién ctru nhu sau:

. 3.3.1. Bo tri mé dun cat c6 dang
trong trén may kéo 4 banh cong suat
nho

01 mo dun cat ¢6 dang tréng, 02 bd truyén
dai, 03 dong co xang, 04 khung may cay hai
banh, 05 banh xe. o
Hinh 15 So do nguyén Iy moé dun cat ket hop
voi may kéo hai banh
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Véi phuong an nay, thi mé dun cat co
(04) (Hinh 14) duogc bd tri phia trudc may
kéo cong suat nho (01), ngudn ning lugng
cung cap cho mé dun cat dugc lay tir dong
co diesel (02) trén may kéo thong qua bd
truyén dai nhu Hinh 14. Do khoang cach
tir truc dong co diesel dén truc puly trén
md dun cit ndm cach xa nhau, nén tinh én
dinh va hiéu suét truyén dong s& giam
trong qua trinh lam viéc. V&1 phuong an
ndy, ta bd tri bo truyén dong dai trung
gian gitta dong co trén may kéo va mo
dun cét. Ngoai ra, dé thuén tién cho viéc
di chuyén sau khi cit thi may can phai c6
co cu thuy luc bé tri phia sau may kéo dé
nang, ha mo dun cat 1én khoi mat dat khi
quay vong dau bo va trong lic di chuyén
chay khong trong vuon. Uu diém cua
phu:()‘ng phap nay (1) May c6 thé di
chuyén véi van téc tién 16n (ii)Nguoi van
hanh c¢6 thé 1am viéc trong mot thoi gian
dai, tiét kiém cong strc lao dong; (iii) Co
thé co dong di chuyén t6i nhiéu dia diém
lam viéc khiac nhau moét cach nhanh
chong. Tuy nhién nhuoc diém cta phuong
an nay: (i) Lién hop may dai, 16n, khé linh
hoat, kho len 161 di trong cac hang cay do
bi can tr¢ céc tan 1a; (ii1) Kha nang quan
sat md dun cit kho khin do phan trude
ciia may kéo che khuat mé dun cat; (iii)
Khong cat dugc cac cdy co xung quanh
gbc cay do lién hop véi may kéo nho dai;
(iv) Tiéu hao nhiéu nang lugng vo ich do
cong suat cia may kéo cao hon rat nhiéu
so voi yéu cau mo dun cit; (v) Phai thiét
ké thém co ciu ning — ha bang thuy luc
dé nang mo dun cat khi quay hai dau
hang.

3.3.2. B6 tri mo dun cat c¢6 dang trong
trén may kéo hai banh
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Phan 16n cic nha vuon trong ciy an
qua déu co trang bi may cay tay con goi
1a may kéo hai banh dé cay dat, kéo bom
nude tudi. Do vay loai may nay hién rat
thinh hanh trén thi truong may nong
nghi€p quy mo trang trai ciia nudc ta. Vi
vay, néu két hop may kéo hai banh va mo
dun cét co thi ta co thé tao ra mot cong cu
lam viéc vé6i gia thanh hop 1y nham hd tro
néng dan trong cdy an qua. Do6i véi
phuong an nay, mé dun cét (01) cé thé
nhan nguén dong luc chuyén dong truc
tiép tir dong co xiang (03) qua bo truyén
dai (02). Vi cach bé tri nhu (Hinh 15) thi
khong can b truyén dong dai trung gian,
do khoang céach gitra puly chu dong trén
dong co va puly bi dong trén mé dun cit
khong 16n 1am. Dé diéu khién mdy cat co
lam viéc theo yéu cau, ngudi van hanh
may 141 may kéo hai banh bang tay va di
chuyén phia sau, trong khi modun cit co
duoc gan phia trudc may kéo thong qua
b6 khung (04). Hé may cé wu diém: (i)
Két cau nho gon, c6 thé di chuyén linh
hoat trong vuon ciy dn qua; (ii) Dé dang
cit phan c6 xung quanh gdc cdy nhd tinh
linh hoat trong diéu khién ctia nguoi 1ai;
(ii1) Tan dung duoc nguén dong luc cé san
trong gia dinh nha vudn cung cap nén chi
phi dau tu thap nén kha ning trién khai
thudn loi sau khi dua vao thu nghiém
thanh cong. Tuy vay lién hop may nay
cling ton tai: (i) Kha ning 1am viéc bi han
ché trén dia hinh doc 16n; (ii) Nang suat
khong cao so v6i két ciu may & phuong
an 1 (lién hop v61 may kéo 4 banh) khi
lam vi¢c trong khu vuc vuon rong quy mod
trong cdy dn qua cong nghiép. Vi nhirng
trinh bay trén nhom nghién ctru dua ra
Bang thong s6 may dé tinh toan thiét ké
nhu sau
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Bang 5.Thong s thiét ké mo hinh may cit co vudn cdy an qua theo hudng nghién

ctru cua dé tai

T Yéu ciu Gia tri
1 Toc do lam vige 2 —4km/h
2 S6 vong quay dia dao | 1800 — 2400 vong/phit
3 Van toc dao 30- 60 m/s
3 Chiéu cao cit >3 cm
4 Chiéu rong lam viéc I, m
5 S6 luong dao cit t6i da 8 dao
6 S6 ngudi van hanh 1 nguoi
7 Khéi luong méd dun 75 kg
cat
8 Cong suat dong co 7 HP
9 Tong khdi luong may <170 kg

4. Két Luin

Xuat phat tir dic diém vuon ciy an
qua, diéu kién k¥ thuat ha tﬁng tai cac nha
vuon va trinh d6 cong nghé ché tao may tai
cac dia phuong cua Viét Nam con han ché
s0 v6i cac nude phat trién trén thé gidi. Do
vay viéc nghién ctru tham khao cong nghé,
tham khao mau mdy tir cic nude phat trién
1a huéng di dng nham thu hep khoang
cach vé trinh do cong nghé¢, ky thuat, giam
chi phi nghién ctru ré hon.

Nguyén ly may cat co dang tréng quay
lap dao cat dugc dé tai lya chon 1a thich
hop nhat. 3 mau méy cat co BDR 700,
MFB 800 va KP 1.1 da dua ra phan tich,
danh gid dugc xem nhu ba mau may dai
dién cho 3 loai may cat c6 dang trong dang
thuong mai trén thi trudng hién nay. Mau
may cat co clia dé tai nghién ciru thyc hién
ké thira cac uu diém cia 3 mau may nay dé
dua vao tinh toan va thiét ké.

Phuong an b6 tri mé dun cit co dang
trong gan trén may kéo hai banh c6 két cau
nho gon, gia thanh thip, tan dung dugc
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nguén dong luc cé san co tai cac nha vuon
1a phuwong an kha thi khi trién khai quy mo
thuong mai. May cling c6 kha nang hoat
dong linh hoat trong moi trudng vuon cay
an qua voi dia hinh nhap nho khong bang
phang tan 13 xde cta cdy khong dong nhat.
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ANH HUGNG CUA CHE B0 NUNG DEN QUA TRINH THU NHAN HAM LUGNG
TRO KHOANG TU PHU PHAM CA RO PHI VAN (Oreochromis niloticus)
Th.S. Nguyén Thi Phuong’, Th.S. Nguyén Thi Ngoc Hodi'

TOM TAT:

Thanh phan phu phdm cd ré phi van chira chu yéu mudi vé co canxi phosphate canxi
cacbonate va rat it hop chat magie. Theo Té chike T hu’ong mai thé glm tinh dén nam
2019, tong gia tri thuwong mai nganh hang ca ro phi toan cau da dat xap xi 13ty USD va
dy kién sé tang lén 20 ty USD vao nam 2030. Pé tin dung het nguon nguyén li¢u, tang
loi nhudn va quan trong la gidi quyét mot Iu"O’ng I6n phu pham tir cong nghi¢p ché bién
rat thdn thign voi moi truong. Ti rong nghlen civu nay, chiing téi tién hanh danh gid thanh
phdn héa hoc ciia phu phédm cd ré phi van, thi nghiém anh huong cua thoi glan nung,
nhiét d¢ nung va toc do gia nhiét trong san xudt bot khodng chira canxi. Két qua nghzen
ctru xdc dinh dwgc ham lugng protein (17,2%), tro khoang (48,9%) va lipid (2,09%) cua
phu pham cd ré phi van. Xac dinh duoc cac thong so thich hop trong san xuat bot khoang
nhu nhiét do nung 700°C véi toc do gia nhiét 5°C/phiit trong thoi gzan nung 60 phut. San
pham bét khodng thu dwoc ¢é ham Zwong bét khodng va hiéu sudt thu hoi cao nhat.

T khéa: Phy phdm cd ré phi van, bét khodng chiva canxi, nhiét dé nung, thoi
gian nung
ABSTRACT:

Nile Tilapia byproducts contain mainly inorganic calcium phosphate, calcium car-
bonate and very little magnesium compounds. According to the WTO, by 2019, the total
trade value of the global Tilapia industry has reached approximately 13 billion USD and
is expected to increase to 20 billion USD by 2030. To make full use of raw materials, in-
crease profits and, importantly, deal with a large amount of by-products from the pro-
cessing industry which are very environmentally friendly. In this study, we evaluated the
chemical composition of Nile Tilapia byproducts, experiments the influence of the calci-
nation time, the calcination temperature and heating rate of calcium-containing mineral
powder production. The results of the study determined the protein (17.2%), mineral ash
(48.9%) and lipid (2.09%) content of Nile Tilapia byproducts. Determining the appro-
priate parameters in the production of mineral powder such as calcination temperature
700°C with heating rate 5°C / min in 60 minutes calcination time. The resulting mineral
powder product has the highest mineral powder content and recovery efficiency.

Key words: Nile Tilapia byproducts, calcium mineral power, the calcination tem-
perature, calcination time

1. Giéi thiéu Hiép hoi ché bién va xuat khau thuy san
Hing nim, Viét Nam c6 hon Viét Nam 2019). Luong phu pham 16n
1.000.000 tan phu phdm thuy san (Theo nay can ¢6 cac bién phap xur Iy thich hop

' Trwong Pai hoc Cong nghiép Thure pham Tp. HCM
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nham bao vé mdi truong, nang cao gia tri
cua nguyén li€u tir d6 nang cao hi¢u qua
kinh té. Theo Téng cuc Thuy san, hién
nganh ché bién phu pham thily san Viét
Nam méi dat khoang 275 triéu USD,
nhung néu khai thac hét nguon nguyén
liéu hién co, thi co6 thé dat 4 - 5 ty USD.
Riéng ddi voi cac phu pham tir c4, ngoai
san lwong 16n chung con chira nhiéu chat
dinh dudng nén viéc tan dung phy pham
nay luon dugc coi trong va khong ngung
phat trién cong nghé. Bot khoang tir phu
pham c4 chtra ham lugng canxi cao va c6
ty 1& canxi : photpho pht hop dé c6 thé bo
sung vao thyc pham (Nguyén T.M.H) [1]
nhu Nhat Ban c6 san pham bot canxi tir
Ca Tuyét. Cho dén nay, phu pham ca chi
duogc san xuat bot khoang dé 1am thire an
chan nuoi co gia tri thap. O nudc ta day la
linh vuc chua dugc quan tadm nghién ctru
nhiéu. Tuy nhién trong tuvong lai, ddy c6
thé 13 hudéng phat trién c6 nhiéu trién
vong. Déi véi bot khoang ding dé bd sung
vao thuc pham thi vin con dang duoc
nghién ctru. Nemati M va cac cong su [2],
da nghién ctru thu nhan 24,5% canxi tu
phu pham xuwong ca ngir Thunnus albaca-
res. Liaset B va cac cong su [3], da dung
enzyme protamex thily phan xwong ca hoi
Dai Tay Duong va thu dugc 41,5% bot
khoang. Malde M.K va cac cong su [4],
da dung enzyme papain thiy phan xuong
ca tuyét va thu duoc ham luong canxi va
photpho 1an luot 13 26,1% va 15,1%. He-
mung B [5] da nghién ctru transglutami-
nasen thuy phan xuong c4& r6 phi
(Oreochromis niloticus) va thu dugc ham
luong tro khoang chiém 75,83+ 0,12% voi
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do hoa tan cua bt xuong theo ty 1€ bot:
nudc 1: 4 va gid tri la 9,38 £ 0,07%.

Nghién ctru nay nham tim ra ché do
nung thich hop dé san xuit bot khoang
chira canxi tir phu pham ca ré phi van
(Oreochromis niloticus). Qua do, gop
phan tranh lang phi, ting cudng tin dung
cac phé pham trong ché bién thuy san,
tang lo1 nhuan cho cac co s san xuét kinh
doanh va giai quyét mot luong 16n phé
thai tir cong nghiép ché bién rat than thién
vo1 moi truong.

2. Vit liéu va phuwong phap nghién
curu

2.1. Vit li¢u

Héa chat: Enzyme Alcalase 1a pro-
teaza c6 ngudn gdc tir vi sinh vat Bacillus
lichniformis cuia hang Novozyme (Pan
Mach) dugc to chirc FAO/WHO cho phép
st dung. Enzyme Alcalase c6 hoat do
2,5AU/g, nhiét d6 thich hop 45 — 65°C,
pH 6,5 — 8,5. Nhiét d6 bao quan tot nhat 0
—10°C.

Nguyén liéu: Phu pham c4 ro phi van
duoc thu mua tai cong ty ¢6 phan Nam
Viét, An Giang, kich ¢& xuong cé trung
binh khoang 250 - 300g. Xuong ca sau khi
duoc thu gom, danh gia chat luong tuoi,
khong hu théi duoc bao quan bang da lanh
trong thing x6p va van chuyén vé trung
tam thi nghiém thyc hanh. Khi vé dén noi,
nguyén li¢u duoc tiép nhén, kiém tra lai,
sau do, rira sach, cit nho (0,5-1cm)va
chia thanh céc tai nhd, méi thi chira 100g.
Cac tai nay dugc bao quan trong ta dong
& nhiét d6 -18 dén -20°C cho dén khi sir
dung.
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2.2. Phwong phap nghién ciru

v

R3 dong

Vv

Thuy phan

v

Bét hoat enzyme

V

2.2.1. Quy trinh san xudt dw kién san phdm bét khodng chira canxi

Loc

Phén long

V

Phan ran

V

Rtra vo1 nude nong

Vv

Say kho

\

Nung

v

Hut am

%

Nghién min

v

—_— Bao goi, bdo quan

Hinh 1. Quy trinh san xudt dw kién san pham bt khodng chira canxi (Tran T.L) [6]
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2.2.2. Xur Iy mdu

Thuy phéan ¢ pH tu nhién cua ca, ti 1€
nudc so voi nguyén li¢u la 1/1, nhi¢t do
60°C vdi ty 1¢ enzyme so véi nguyén liéu
thich hgp 1a 0,25% va thoi gian thuy phan
6 gi0. Sau khi thuy phan, bat hoat enzyme
¢ nhigt do 90°C trong 15 phut. Dung ray dé
loc tach riéng phan ran (phan Xuong) va
dich loc. Rua sach phan ran bang nudc
nong khoang 70-80°C, say kho & nhiét do
100-105°C, sau d6 dem nung thu dugc bot
khoang.

2.2.3. Thi nghiém anh huong cua nhiét
do nung thich hop

Tién hanh bo tri 5 mau thi nghiém véi
nhiét do nung lan luot 1a 600°C, 700°C,
800°C, 900°C va 1000°C, thoi gian gilt
nhiét 2 gio, téc do gia nhiét 5°C/phut, sau
do nghlen nho thu duge bot khoang. Tién
hanh xac dinh ham lugng tro khoang con
lai trong mau dé xéac dinh nhiét do nung
thich hop Thi nghiém dugc 13p lai 3 1an va
két qua thi nghiém 1a trung binh cong cua
3 lan.

2.2.4. Thi nghiém anh huong cua thoi
gian nung thich hop

Tién hanh bd tri 5 mau thi nghiém véi
thoi gian nung lan luot 1a 30 phut, 60 phut
90 phat, 120 phuat va 150 phat, toc do gia
nhiét 5°C/pht, sau d6 nghlen nhé thu dugc
bot khoang. Tién hanh xac dinh ham lugng
tro khoang con lai trong miu dé xac dinh

thot gian nung thich hop Thi nghiém dugc
lap lai 3 1an va ket qua thi nghiém la trung
binh cong cua 3 lan.

2.2.5. Thi nghiém anh huong cua toc
do gia nhiét thich hop

Tién hanh b tri S mau thi nghiém véi
tbc do gia nhiét lan luot 1a 3°C/phut,
5°C/phut, 7°C/phit, 9°C/phut va 11°C/phut,
sau do nghlen nhd thu dugc bot khoang.
Tién hanh xac dinh ham lu0'ng tro khoang
con lai trong mau dé xac dinh thoi gian
nung thich hop Thi nghiém duogc lap lai 3
lan va két qua thi nghiém la trung binh
cong cua 3 lan.

2.2.5. Cac phwong phap phdn tich

Xac dinh ham lugng tro khoang bang
phuong phap nung

X4c dinh ham luwong canxi bang
phuong phap AOAC 968.08

2.2.6. Phirong phdp xik 1y 56 liéu

S6 liéu béo cao la trung binh cua 3 lan

lap lai. Két qua phan tich bang phan mém
MS Excel 2010.

3. Két qua va thio luin
3.1. Két qua xac dinh nhiét do
nung thich hop

Tién hanh 5 mau thi nghiém c6 nhiét
do nung 1a 600°C, 700°C, 800°C, 900°C va
1000°C. Két qua cac mau thi nghlem duoc
trinh bay theo bang 1 va hinh 2.

Bang 1. Két qud ham lwong tro khodng va hiéu sudt thu hoi cia thi nghiém xdc

dinh nhiét
Nhlgt(? g)nung Ham lwgng tro khoang (%) Hiéu suit thu hdi (%)
600 66,31 6,39
700 67,47 6,60
800 64,79 6,38
900 65,43 5,91
1000 65,29 5,49
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Fien oy o khaoissg %
il b B B S

Hivm lugmag (%)

el ':1:-: eh b
Hinh 2. Anh huong cua nhiét do nung
dén ham leong tro khodng va hiéu sudt
thu hoi ciia bt khodng
Tx bang 1 va hinh 2 nhéan thay ham
luong tro khodng va hig¢u suat thu hoi dat
gia tri cao nhat tai nhiét do nung 700°C,
nhung khi nhiét do nung tiep tuc tang thl
ham luo’ng tro khoang va hi¢u suat thu hodi
bat dau giam dan. P6i v6i mau duge nung
& 600°C tuy dat ham lugng tro khoang cao
nhung bi sim mau. Theo nghién ciru cia

Nguyén Lé Ba Quang va cong su (2018)
chi ra nhiét d6 nung c6 anh hu:ong rat 1on
dén hinh dang va kich thuéc cua hat HA, &
500°C thi cac hat HA ¢6 dinh lai v6i nhau,
nhung khi tién hanh nung xuong ca & nhiét
d6 cao hon (600 — 700°C) thi cac hat HA
dugc tach roi nhau kha ro rét vdi kich
thuge khoang 30 — 50 nm. Khi nghién ctru
nhiét do nung thich hgp 700°C cho két qua
ham lugng tro khoang va hi¢u suat thu hoi
cao nhat, dong thoi dat duge chat lugng
cam quan vé mau sic va do toi xop hon khi
nung & nhiét do thap hodc cao hon 700°C.
Vi vay, chon 700°C la nhiét do nung thich
hop nhat.

3.2. Két qua xac dinh thoi gian nung
thich h0’p

Tién hanh 5 mau thi nghiém dé xéc
dinh tho1 gian nung gb6m 30 phut, 60 phut
90 phut, 120 phut va 150 phat. Két qua cac
mau thi nghiém duogc trinh bay theo bang
2 va hinh 3.

Badng 2. Két qua ham lwong tro khodng va hiéu sudt thu hoi
cua thi nghiém xac dinh thoi gian nung

Thoi gian nung Ham lwgng tro khoing ‘n £ A: (o
(phiit) (%) Hiéu suat thu hoi (%)
30 56,25 7,89
60 56,60 8,59
90 56,08 8,29
120 55,92 8,17
150 53,39 8,02

Tir bang 2 va hinh 3 nhan thay ¢ thoi
gian nung 60 phut dat ham lugng tro
khoang va hiéu suét thu hdi cao nhat, sau
d6 giam dan khi tang thoi gian nung tir 90
phut dén 150 phit. Vi khi nung thoi gian
cang dai thi lugng chat hiru co co trong
nguyén liu mat di cang nhiéu nén ham
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luong tro khoang va hiéu suét thu hdi giam
dan. O thi nghiém nay, d6 x6p khi nghién
cia mau nung trong thoi gian 30 phut cho
bot khoang min hon so voi cac thoi gian
con lai. Theo Nguyén Vin Hoa va cong su
(2018), thoi gian nung ddi v6i phuong
phép thuy phan bang enzyme ma nghién
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70

.H & Irgen tro khodng %
Higu sudt thu hid %

8d -

Ham lurgmg (%)

30 a0

ad

Thivi gian nung (phat)

Hinh 3. Anh huéng ciia thoi gian
nung doi voi ham luong tro khoang va
hiéu suat thu hoi cua bot khodng

ciu nay dé xuat 1a 1 gio ¢ nhiét do la

700°C. Dya vao nhitng nhan xét trén, chon

thoi gian nung t6i wu cho qué trinh thu

nhan bdt khodng chira canxi tir xwong ca ro

phi van bang enzyme Alcalase 1a 60 phiit.

3.3. Két qua xac dinh téc dd gia

nhiét thich hop

Tién hanh 5 mau thi nghi¢ém dé xac

dinh tbc d6 gia nhiét gdm: 3°C/phut,
5°C/phtt, 7°C/phit 9°C/phut va 11°C/phat.
Két qua cac mau thi nghiém duoc trinh bay
theo bang 3 va hinh 4.

Bdng 3. Két qud ham lwong tro khodng va hiéu sudt thu hoi ciia thi nghiém xdc
dinh toc do gia nhiét

Téc do gia nhiét Ham lwong tro khoang Hiéu suit thu hoi
(‘C/phiit) (%) (%)
3 65,28 5,36
5 65,55 5,58
7 64,89 5,23
9 65,17 5,11
11 65,05 5,03
[i"g;;;: e 1 dohilha g Duya vao bang 3 va hinh 4 nhan thay
ham lugng tro khoang va hi¢u suat thu
£ hodi c6 sy thay d6i qua cac toc do gia
£ : : nhiét, tang dan tir 3°C/phit dén 5°C/phut
E.R va giam dan tir toc do 7°C/phut dén
7:51 11°C/pht. (;h(_)n toc do gia nhi@t
z g 5°C/phtt 1a toc d6 gia nhiét toi wu nhat
vi ¢6 ham luong tro khoang va hiéu sut
£ AR L cao nhét vira dam bao duoc chét luong
Toc G g nlusl (Ol )
cam quan.
Hifah 4. Anh huéng cua toc do gia 3.4. Panh gia chit lweng sin
nhiét den hg‘zm lu"_m?g tro khodng va hiéu phém bot khoang thu duge
suat thu hoi bot khodng
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Bang 4. Chdt lwong cam quan ciia san pham bot khodng

Chi tiéu Mau sic Mui Trang thai
Mui déc trung cta bot khoang,
Bot khoang Mau trang khong con mui tanh ctia ¢4 Toi, min

Badng 5. Thanh phan héa hoc cia san pham bét khodng

STT Chi tiéu Pon vi tinh Két qua
1 Tro khoéng tong % 64,51
2 Canxi mg/50g 7050
3 Phospho % 2,66
4 Natri mg/100g 342
5 Sét (mg/100g) mg/100g 0,43
6 Protein (%) % 1,05
7 Lipit (%) % KPH (LOD = 0.1) (*¥)
8 Do am (%) % 0,58

(*): KPH: Khong phat hién. LOD: Gidi han phat hién

Badng 6. Két qua kiém tra cdc chi tiéu vi sinh cia san pham bét khodng

STT Chi tiéu Pon vi Két qua
1 Tong sd vi sinh vat hiéu khi CFU/g Khong phat hi¢n
2 Coliforms CFU/g Khong phat hién
3 Staphylococcus aureus CFU/g Khong phat hién
4 Clostridium perfringens CFU/g Khong phat hién
5 Téng s6 bao tir nAm men, nim mdc CFU/g Khong phat hién
6 Vibrio parahaemolyticus MPN/g 0
7 Escherichia Coli MPN/g 0
8 Salmonella /25¢g Khong phat hién

4. Két lugn

Thanh phan dinh dudng ctia phu phdm
ca 106 phi van nhu protein (17,2%), tro
khoang (48,9%), lipid (2,09%). Ttr nhiing
phan tich ¢ trén cho thay, ngoai thanh phan
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tro khoang trong phu pham con c¢6 chtra
mot lugng khong nhé protein va lipid. Vi
vay, trong qua trinh thu nhan bt khoang
chira canxi can chi ¥ quan tim thu hdi cac
thanh phan c6 gia tri nay.
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Piéu kién thich hop cho qué trinh thu
nhan ham luong tro khoang va hiéu suat
thu hoi cao nhét tir phu pham c4 r6 phi c6
nhiét d6 nung 700°C, toc do gia nhiét
5°C/phut véi thoi gian nung 60 phat. San
pham bot khoang thu dugc ¢6 ham luong
am 0,58%, ham luong tro khoang cao
(64,51%), ham lugng protein con lai trong
bot khoang thap (1,05%) va khong phat
hi¢én ham lugng lipid con lai trong bot
khoang (v6i gidi han phat hién 1a 0,1%) va
dat yéu cau vé céc chi tiéu vi sinh. Vi vay
c6 thé sir dung dé bo sung vao thyc pham
cho nguoi.

Nghién ctru ndy nham cung cap tai liéu
tham khao cho cac nghién ctru tiép theo va
1am co s cho cac nha ché bién ap dung
giai phap twong ty nham tranh ling phi va
ting cuong tan dung cic phé phim trong
ché bién thuy san.
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NGHIEN CUU QUI TRINH CHE BIEN DAY KHOAI LANG LAM THUC AN
CHO CHAN NUOI BAI GIA SUC

PGS.TS. Nguyen Huy Bich!, TS.Nguyen Thanh Nghi', ThS. Pham Duy Lam’,

) ) ThS. Nguyén Vin Lanh’, ThS. Nguyén Nam Quyén’
TOM TAT:

Khoai lang la mot trong nhitng cdy trong pho bién cua nong nghiép Viét Nam. Hang
nam ngoai san luong cu thu hoach dung cho thi truong noi dia va xudt khdau, mot khoi
lwong lon day khoai chuwa dwoc su dung hop l)ﬁ cho chan nuoi gia suc, gdy lang phi lon
va giam thu nhap cua nong dan. Ly do chinh yeu la chwa cé mot qui trinh ché bién day
khoai lang phu hop a"e 6 thé bdao quan dai ngay lam nguon thirc an cho gia suc. Xay
dung qui trinh ché bién dady khoai lang sau khi thu hoach dé cé thé tich trit s dung it
nhat trong ba thang dung lam thirc dn cho chan nuéi dai gia siic la can thiét. Qui trinh
ché bien bao gom nhiéu cong doan/khdu tir lam sach, lam héo day, tron, u chua hay sdy
kho, dong bao va dinh lwong, bao quan....voi nhiéu phwong phap ché bién khdc nhau.
Phan tich, danh gid va lva chon mot qui. trinh che bien phu ho’p VOi tdp quan chan nuoi,
trinh do ky thudt cua vung nong thon va dat dwoc hiéu qua kinh té da dwoc thuc hién.
Két qua nghzen cuu phan tich cho thdy viéc ché blen day khoai lang khong nén thuc
hién véi san pham cuoi cing la ddy khoai lang dvoc sdy kho vi gid thanh rdt cao, khong
hiéu qua. Day khoai sau thu hoach nén ché bzen theo phwong phdp u chua sau khi da
duogc tron yoi cdc thanh phan dinh dudng bé sung la hudng di phit hop, dat dwoc hiéu
qud kinh té ky thudt.

Tir khéa: déy khoai lang, thirc dn dai gia siic, qui trinh ché bién, sdy khé.
ABSTRACT:

Sweet potato is one of the popular crops of Vietnamese agriculture. Every year, there
have a lot of not only sweet potato harvested for domestic and export markets but also a
large amount of sweet potato stems and leaves has not been effectively using for cattle
feeding. This leads to a great waste and reducing farmers’incomes. The main reason is
that there has not been a suitable processing process for sweet potato stems and leaves
to be able to store for a long time as a source of animal feed. It is necessary to develop
a process for processing sweet potato stems and leaves after harvesting so that they can
be stored and used for at least three months to be used as cattle feeding. The processing
process includes many stages/steps from cleaning, withering, mixing, silage or drying,
bagging, and weighing, preserving with many different processing methods. Analysis,
evaluation, and selection of a processing process suitable to animal practices, technical
level of rural areas and achieve economic efficiency has been carried out. Analytical re-
search results show that the processing of sweet potato stems and leaves should not be
done with the final product of dried sweet potato stems and leaves because of its high
cost and inefficiency. Post-harvest sweet potatoes stems and leaves are promoted to be
processed by the silage method after being mixed with additional nutritional ingredients,
which is a suitable approach to achieve technical and economic efficiency.

Key words: Sweet Potato stems and leaves; Cattle feeding, processing process; dry-
ing.

! Khoa Co khi - Cong nghé, Pai hoc Nong Lam Thanh phé Ho Chi Minh, Viét Nam
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1. DPAT VAN DE

Viét Nam v6i khi hau nhiét d6i dat dai
mau m& nén kha thuén loi cho nhiéu cay
lwvong thuc phat trién trong do cdy lta
nuéc, cdy ngd (bip) va khoai lang 1a ba
cay luong thuc lau doi chiém ty trong 16n
nhit trong cac cay luong thuc. Riéng cay
khoai lang c6 dién tich va san Iugng sau lua
va ngd va co dién tich trong dimng tht sau
trén thé gidi sau Trung Qudc, My, Uganda,
Nigeria, Tanzania [1]. S6 liéu thong ké cua
nganh néng nghiép cho thiy dién tich trong
khoai lang Viét Nam ndm 2017 udc tinh
dat 121,8 nghin ha véi san luong khoai
lang hang nam vao khoang 1,32 triéu tan,
dung thir nam thé gidi [2]. San pham thu
hoach tir cay khoai lang bao gdm cti va day
khoai. Riéng san pham ct khoai lang ngoai
viéc dugc dung lam luvong thuc cho ngudi
va thirc an chin nudi, trong thoi gian gan
day da duoc nghién ctru ché bién thanh cac
san pham khac nhau va lam nguyén liéu
ché bién. Tai Vinh Long, két qua nghién
ctru diéu tra giai doan 2016 -2018 cho thiy
dién tich trong khoai lang hon 11 ngan
ha/nam va san luong dat dén gan 300 ngan
tan /nam [3].

Cay khoai lang thuc sy da mang lai
hiéu qua san xuit néng nghiép cao so véi
vai loai cdy trong khac, va gitip nguoi nong
dan tang thu nhép, 6n dinh cudc sbng [3].
Tuy nhién, hiéu qua san xuit c6 thé con
tang thém néu mot khdi luong day khoai
lang dugc ché bién sir dung cho chin nudi
vi thanh phan dinh dudng rat phu hop cho
chin nu6i dai gia stc (bang 1). Theo thong
ké va diéu tra thuc té tai huyén Binh Tan,
tinh Vinh Long, lugng day khoai lang
thong thuong thu hoach dugc voi khoi
luong dao dong vao khoang 1/3 — 1/2 san
lugng cu. Do vay riéng tai Vinh Long voi
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san luong cu hang ndm vao khoang 300
ngan tan thi khoi lugng day khoai lang c6
thé thu hoach vao khoang 100-150 ngan
tan/ nam . RS rang day 1a mot nguodn thirc
an rat 1on cho chan nudi trén dia ban mot
dia phuong. Rat tiéc, theo khao sat thuyc té
vao thang 4 nam 2021 thi hau hét day khoai
duoc dung chil yéu cho bo va dé an tuoi
vao lic thu hoach v&i mot lugng khong
dang ké [3]. Mot sb luong 16n day khoai
lang con lai dugc vui lép hay bo roi vai tai
dong rudng, mot ngudn thire an bi ling phi.
Nham muc tiéu giai quyét sy lang phi va
sit dung day khoai lam ngudn thtc in
chinh cho chin nudi dai gia stic, mot s6
phuong phap ché bién nham bao quan day
khoai lang tir 3 dén 6 thang d4 dugc nhiéu
nghién ciru trong va ngoai nudc dé xuat [4-
10] bao gébm hai phuong phap chinh la 1am
kho (phoi nang hoic séy kho) va u chua.
Déi v6i phuong phap say kho, nhugc dlem
16n nhat 1a chi phi say kha cao do d6 am
day khoai lang sau thu hoach 16n dan dén
kéo dai thoi gian say, tiéu hao nhiéu ning
lwong, va chi phi dau tu ban dau 16n v.v...
Phuong phéap dugc nhiéu nudc trén thé gidi
va Viét Nam ap dung la dung phuong phap
u chua (Ién men vi sinh vat trong moi
truong yém khi) co phdi tron véi cac loai
thirc 4n va vi lugng bo sung can thiét cho
qua trinh chan nudi, dap ung nhu cau dinh
dudng vat nuoi [10].

Nham tranh lang phi san pham phu,
tang thu nhap ngudi trong khoai lang, gbp
phan phat trién chin nudi dai gia suc, viéc
xay dung qui trinh cong ngh¢ voi cac may
thich hop cho day chuyén tu dong ché bién
day khoal lang theo phu’ong phap u chua la
hét strc can thiét va thiét thyc. Trong pham
vi nghién ciru nay, cac thong s6 vé cong
thire phdi tron va sy anh huong dén sinh
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Bing1. Thanh phin héa hge cia khoai lang phy phim (%)

Ngubn DM (%) Ash EE___CP___ADF__NDF _

Min 11,20 665 308 B89% 2908 37,19

v gy MEX 1606 11,57 383 1473 3925 4439

4 Trung 13.67 837 336 11,01 3320 41,71
lang binh

SD 048 042 007 055 099 0,68

Min 3639 262 0,80 295 7,69 1848

3 Max 30,13 323 LI7 334 791 2322
Cit phy Trun

pham T 2794 297 100 312 778 2084

sD 1.09 0,18 0.14 0,12 0.07 1,24

DM vt chat khd; Ash: tro; EE: bée thé; CP: protein tha; ADF: xor actd: NDWF:
xof frung tink: S0 (standard deviarion): & idch chidn

Nguén [10]
trudng vat nudi duge gia dinh ¢b dinh trong
khoang yéu cau cta ché bién.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong nghién ciru:

Qui trinh ty dong hoéa cong nghé
ché bién day khoai lang 1am thuc dn cho
gia stc nhai lai. Day khoai lang dugc thu
gom trén ddng, duoc van chuyén vé san
phoi dé 1am héo sau mot ngay trude khi
dua vao ché bién u chua. Am do twong ddi
ban dau cia day khoai lang sau khi thu
hoach trén dong vao khoan 80-83%, sau
khi Iam héo sau mot ngay sé& dat am do vao
khoan 60-63%. Dung trong cua day khoai
lang vao khoang 130 kg/m?.

2.2. Phuong phap nghién ctru

Phuong phép khao sat diéu tra thu thap
s0 liéu: tién hanh thyuc hién khéo sat thuc
trang s dung day khoai lang dung cho
chan nudi tai Vinh Long, khao sat quy trinh
cong nghé ché bién hién c6 cung cac chi
tiéu ky thuat va dic tinh k¥ thuat thiét bi
bang diéu tra, tong quan tai heu trong va
ngoai nudc . Tim hiéu mot s6 may nhap
ngoai c6 trén thi truong, phan tich va danh
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gid mtic do phu hop tai Viét Nam nham
thiét ké cac may phu hop véi chan nuoi tai
Viét Nam.

Phuong phap tiép can: tiép can cac két
qua nghién ctru cta nhiéu tac gia trong va
ngoai nude, dic biét 1a cac cong nghé ché
bién lién quan di duoc sir dung trong lya
chon phuong an thiét ké va tinh toan thiét
bi. Ngoai ra dya theo cac yéu cau k¥ thuét
va chét luong ciia qua trinh san xuét thirc
an cho dai gia stc &p dung cho nhitng co
s& ché bién qui mo nho, vu tién cho huéng
thiét ké dya theo yéu cdu va cong nghé ché
bién thirc dn ctia nganh chan nuoi.

3. KET QUA & THAO LUAN

3.1 Két qua khao st qui trinh ché
bién diy khoai lang trong va ngoai
nuwéc

3.1.1 Trong nwérc :

Mot s6 doanh nghiép di tién hanh
nhap cac may moc tir thu hoach c6 dén ché
bién dong bao r6i xuat khau sang Nhat Ban
va Han Quéc. Thirc dn chin nudi duoc ché
bién theo cac qui trinh khac nhau tiy theo
yéu cau dugc trinh bay nhu hinh 1. Day
chuyén thiét bi san xuat chan nuéi dai gia
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suc dang tui u cting da dugc thuc hién tai
Khoa Co Khi cong nghé, DPH Nong Lam
TPHCM, la san pham cua dé tai nghién
ctru khoa hoc cap Bo va da chuyén giao ca
thiét ké, cong nghé ché tao va img dung
vao san xuat [11]. San pham cua day
chuyén 1 hdn hop cay bap tuoi tuong tng
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v6i thoi ky trai con non va vé qua dira duoc
thai nho, tron déu, ép, dinh luong vo bao
va hut chan khong dé 1én men ky khi. Day
chuyén c6 ning suat 10 tin/h va cha yéu
phuc vu xuét khau sang Han Qudc va Nhat
Ban (hinh 2).
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Hinh 2a. day chuyén san xuat thirc dn
chan nuoi dang thi u
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Hinh 2b. San pham thtic n chin nudi
dai gia suc dang tui u.
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3.1.2. Ngoai nuorc:

O Uganda (hinh 3) va An D6 (hinh 4),
day khoai lang ciing duoc u chua dé lam
thirc an du trir cho gia suc. Day khoai lang
twoi sau khi thu hoach dugc cét nho thanh
doan tir 2-5mm bang may bam va dugc
phoi héo dé am do giam xudng con 40-

45%. Nguyén liéu héo sau doé dugc tron voi
10% cam gao, cam mi, bot cu khoai lang,
bot ngd hoac bot sdn va 0,5% mudi. Hon
hop sau d6 dugc dua vao tui u hoac hé
dé u chua. Trong qua trinh dwa nguyén lidu
vao tai u hodc hd u, can phai lén chat
nguyén liéu dé nén hét khong khi ra ngoai.

Hinh 4. U chua ddy khoai lang trong hé 1 va tii 1 & An P

3.2. Nghién ciru xay dung qui trinh
cong nghé ché bién diy khoai lang

Trén co s& diac diém canh tac khoai
lang, tham khao cac qui trinh ché bién
trong va ngoai nudc, két qua nghién ctru

Nguyén Lam Thai

ctia dé tai cap tinh Vinh Long [10] nhém
tac gia da phan tich thiét ké mot sé quy
trinh cong nghé ché bién.

3.2.1 Qui trinh ché bién day khoai
lang theo phwong phap siy kho:

v

\ /

\ 4

liéu sach nhé

Say
kho

Tron voi
phu

Can dinh luong

A 4

Hinh 5. Qui trinh ché bién ddy khoai lang theo phwong phdp sdy khé

Qui trinh (hinh 5) bao gém cac khau:
Lam sach va thai nho: Nguyén li¢u dugc
lam sach, tién hanh cit, thai thanh nhitng
doan dai khoang 3-5cm; Tron phu phcfm:

Nguyén liéu s€ duoc tron theo cong thirc
(100 kg nguyén liu + 0.5 kg muoi + 5 kg
1 duorng mat hodc 5 kg cam gao hodc bot
ngd); Sdy Khé: Hon hop sau khi tron duoc
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dua vao say kho dé am do dat dudi 25%
pht hop cho bao quan tir 3 dén 6 thang;
Can va déng bao: dinh lugng san pham va
dong bao dua vao bao quan. Phan tich qui
trinh theo phuong phép sy kho, chi ra rang
hdn hop sau khi dugc dua vao sy kho, am
do dat dudi 25% phu hop cho bao quan.
Tuy nhién phuong phap nay rat ton chi phi
say kho va chua hiéu qua kinh té. Thuc
nghiém va tinh toan chi ra rang khi say kho
day khoai lang, chi phi ning lwong sdy vao

khoang 1310 dong/kg va tong chi phi siy
hon 3100 dong/kg 16n hon gia ban tiéu thu
c6 thé chap nhan cua ngudi chin nudi.
Dong thoi, ché bién theo qui trinh say kho
doi hoi vén dau tu cao, ton dién tich nha
xudng, van hanh phc tap, khau hao va chi
phi bao dudng 16n.

3.2.2. Qui trinh ché bién diy khoai
lang theo phwong phap lam héo va u
chua:

Nguyén Liéu H

Thai nho thanh doan
theo yéu cau

Lam héo bang say
tinh hoag thuna

-

San pham U chua,

. . =
bao quan

Nén chat, lam kin, dinh
lworng va déng bao

Trén véi phu
pham

.

Hinh 6. Qui trinh ché bién theo phwong phdp lam héo va i chua

Mot qui trinh theo hudng lam héo so
bd sau do u chua da dugc nghién ctu tinh
toan. Qui trinh bao gém cac bude nhu hinh
6. Uu diém cuia qui trinh nay 1a khong t6n
cong xtr Iy nguyén liéu tai ddng nhung van
cd nhiing trd ngai nhu qui trinh hinh 5 vi
phai ché bién (héo, say nguyén ligu).

Mguyén Ligu da xw Iy trén

3.2.3. Qui trinh ché bién diy khoai
lang theo phwong phap u chua: Cic
phan tich cac qui trinh nhu hinh 5 va hinh
6, nhém nghién ctru da tinh toan lya chon
phuong phép u chua dé xay dung uy trinh
ché bién 1 chua day khoai lang va ci khoai
lang phyu pham theo cac buéc nhu so do
hinh 7.

Thai nho thanh doan

p—

chua, bao quan

Binh Ireng va
dong bao

|
dbng (da héa) || theo yéu cau

pham

Hinh 7. Qui trinh ché bién ddy khoai lang theo phirong phdp 1 chua

Quy trinh nay c6 wu diém 14 nguyén
lieu dugc xur ly [am héo tai déng dén am
d6 60-65%, von dau tu thap, hé théng may
dé dang ty dong hoa, bao quan duoc it nhét
trong 3 thang, kha ning trao d6i ning
lugng tang nho da qua qué trinh U chua.
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Tuy nhién nhuoc diém con ton tai 14 can xur
Iy nguyén liéu tai dong.

3.3. DAy chuyén ché bién

Tt cac qui trinh ché bién, qui trinh
theo hinh 7 dugc xac dinh dung cho san
xuat ché bién diy khoai lang tai Vinh
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Long. Mot diy chuyén ché bién v&i ning
suat 500 kg/h duoc tinh toan trinh bay nhur
hinh 8 vo1 cac hé théng lién hoan ty dong
g6m cac khau: Lam sach : Nguyén liéu day
va ci khoai lang (v6i ti 18 toi da 1a 70:30)
sir dung dé U chua can duoc 1am sach ban
dau dé loai bo dat, cat, va nhing phan
nguyén liéu théi; Thdi nhé: Sau khi lam
sach, tién hanh cat, thai nguyén liéu thanh
nhitng doan dai khoang 2 - 5 cm; Tron phu
pham: Nguyén liéu sau khi thai s& duoc
tron v6i cac phu pham truéc khi 1én men

theo cong thuc (100 kg nguyén licu + 0.5
kg muodi + 5 kg r1 dwong mat hoic 5 kg
cam gao hodc bot ngo). Ngoai ra, day
chuyén ty dong sé diéu chinh cac mirc phu
hop voi thanh phan va luong tron khac
nhau; Pinh luong, dong bao va u chua:
Hon hop sau khi duge tron déu sé duoc dua
vao dong bao, hut chan khong va u chua
trong tui u do day 0.1mm véi kich thuée
tiy thudc vao nhu cau chan nuéi cua ting
ho tir 5 dén 50 kg.

1 Y\ k!
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Hinh 8. So' do ddy chuyén ché bién v chua ddy khoai lang

1. Bang tdi cdp liéu 2. May
5. Canh vit tron 6. Vit tai

4. KET LUAN

Ché bién theo phu:ong phéap u chua Ia
g1a1 phap vira kinh té, vira phu hO‘p voiyéu
cau chin nudi, vira tan dung t6i da phu
pham trong qué trinh canh tac san xuat
khoai lang tai Vinh Long. Bang phuong
phép khao sat, nghién ctru tong quan, va
tinh toan thuc nghiém mot ) thong s6 clia
day khoai lang, mot qui trinh va day
chuyén tu dong hoa ché bién day khoai
lang da duoc dé xuat. Day chuyén méy ché
bién bao gom cac may van chuyén day
khoai, mdy thai doan, may phéi tron, hé
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thai
7. Bang tai

3. Mo to 4. Voi phun
8. Dinh lwong va dong bao

thong dinh lwong, hut chan khong va dong
bao day khoai 0 chua véi nang suat day
chuyén 500 kg/h. Hé thong may duoc thiét
ké don gian dé str dung va gia dau tu thap,
hoan von sau 2,5 nam.
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NGHIEN CUU CONG NGHE GHE BIEN MUT DANG MIENG
TU cU CAI TRANG

Nguyén Thi Huwong', Hoang Thi Phwong’

TOM TAT:

Cli cdi trang tén khoa hoc la Raphanus sativus L., logi rau an cu duoc trong phé bién
¢ Viét Nam. Hién nay mot so giong mdi cua loai rau nay ndng sudt cao co thé dat khoang
30 dén hon 40 tan/ha tiy thugc diéu kién cham séc, khi hau va tho nhuéng ciia ting
ving. Bady la loai rau cung cdp nhiéu hoat chdt sinh hoc (polyphenol, flavonoid, sul-
foraphane...) cd loi cho sirc khoe giup con nguoi khang lai mot s6 bénh dwong tiéu hoa,
bénh ung thuw (ung thu rudt két, ung thu vu, ung thu tién liét tuyen...). Muc tiéu cua nghién
cuu la ché bien cu cai trang thanh muet kho dang miéng co thoi han su dung ldu dai, duy
tri hoat chat sinh hoc dam bao an toan thyc phdm gop phan lam gia tdng gia tri hang
néng san. Két qud nghién ciru nay da duea ra cong nghé ché bién voi cdc cong doan chinh
trong quy trinh dé thyc hién, co the co gioi hoa theo hwong san xuat cong nghiép, dam
bao an toan thuc pham Cu cai tring dang twoi cdt dang lat 3mm, tzen xu ly bang CaCly
1 /otrong 30 phut gia tang chdt lwong cam quan cho san pham Ché dg tham thdu sucrose
cla cu cai trang dang twoi cat lat 2‘02‘ nhdt trong thiét bi ndu chin khéng véi do chan
khong tir 450-550 mmHgsau do tiép tuc sdy khi néng & nhiét dé 65°C cho san pham co
chat lu’ong tot duy tri hop chat polyphenolkhoang 18,81-21,78 mg GAE/100g va dam
bado an toan thire pham véi cdc chi tiéu vi sinh cho nguwoi siv dung

Tir khéa: Cong nghé ché bién, ci cdi trang, mirt dang miéng

ABSTRACT:

Scientific name of white radish is Raphanus sativus L. It is a popular root vegetable
planted in Viet Nam. Today, some new varieties o f this vegetable have high productivity
that can reach about 30 to more 40 ton/ha depend on care conditions, climate and soil
of each region. This vegetable provides many biological substances (polyphenol,
flavonoids, sulforaphane...) that are beneficial to human health andhelp people to resist
some gastrointestinal diseases and cancers (colon cancer, breast cancer, prostate can-
cer...). The goal of the study is to process dry jam pieces maintainingbiological sub-
stances andensuring food safety,which contributes to solve the output problems of this
agricultural product. The result of the study has shown processing technology with the
main stages in the process which are easy to implement, are possible to be mechanized
in the direction of industrial production, and certainly ensure food safety. Fresh white
radishes are cut into 3mm thick slices, then pretreated by CaCl, 1%, which increases
sensory qualityofproduct. The sucrose osmosis stageof sliced fresh white radish in vac-
uum cooking equipmentwith pressure from 450-550 mmHg is most effective, then they
arecontinued to be dried by hot air at 65°C temperature for the final product maintain-
ingpolyphenol substancesabout 18,81-21,78 mg GAE/100g and ensuring food safety with
indicators of microorganism for user.

Keywords: Processing technology, white radish, pieces jam

''Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Cucai tra"mg thudc ho cai Brassicaceae
la loai rau an cu duoc tré)ng phé biénd Viét
Nam va nhiéu nuéc trén thé gigi. Thanh
phan dinh dudng cua cu cai tring gdm car-
bohydrat (3,4%), protein(0,7%), chét béo
(0,1%), chat xo (0,8%) va mot s6 khoang
chat thiét yéu khac (canxi, photpho, sit...)
(Singh va cong su, 2013).Ngoai cac thanh
phan dinh dudng, cti cai tringnhiéu hoat chat
sinh hoc rat c6 loi cho strc khoe gém: glu-
cosinolate, isothiocyanates va polyphe-
nol(Nakamura va cong su, 2008; Maria
Doinita va cong su, 2015). Mottrong céc hoat
chét sinh hoc quan trong ctia ¢ cai trang lanhém
hop chét polyphenol . Nhém hoat chat nay c6
kha ning khang oxy hoa tot véi tac dung
bét gbc tu do rat hiéu qua (Maria Doinita
va cong su, 2015). Hién nay gbc tu do
duoc biét 13 nguyén nhan gay ra nhiéu bénh
1y nhu: stress, ung thu, tim mach, than
kinh, duc thuy tinh thé, thoai hod vdng
mac...Khi méc cac bénh nay thi cac géc tu
do ting cao, cac chat chdng oxy hoa giam
rat nhiéu trong mau (Sarma va cong su,
2010).

San lugng thu hoach cu cai tring &
nudc ta hang ndm kha lontuy nhién hién
nay chua c6 nhiéu san pham duogc ché bién
tlr nébng san nay ma cha yéu 1a cac san
pham nhu kim chi, sdy kho. Trong nhiing
nim gan day di c6 nghién ctru ché bién
mut tir loai rau dn cu ndy véi ty 16 bo sung
phu hop duong 53,7%, pectin 1,0% va axit
citric 0,3%. San pham nay rat co trién vong
trong qua trinh thuwong mai (ParkJung
Eunva cong su, 2009).

Ché bién mut 1a mot trong cac giai
phap duy tri chat lugng cua trai cay va rau
ct. Trong quy trinh ché bién mut kho cong
doan nau (tham thau duong), cong doan
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sdy la cac cong doan chinh quyét dinh chat
lugng san pham mut.Theo cong nghé
truyén thong cong doan nau dugc thyc hién
0 nhiét dd cao hon 100°C nén san phém bi
bién ddi mau séc, kho duy tri dugc mdt sb
loai vitamin (Quéch Pinh va cong su,
2008).Trong nhitng nam gan day dé cai
tién cong doan nay di c6 mot sd nghién
ctru nau mut & diéu kién chan khong cho
thdy san pham it bién d6i mau sac, duy tri
mot sb vitamin va hoat chat sinh hoc. Pon
clr trong nghién cttu ché bién mut mit,
Nguyén Minh Thuy va cong su, 2014 chi
ra nau & diéu kién 4p sut chan khong (450-
650 mmHg) han ché sy bién d6i vé mau
sic va tang kha niang dong nhat cua san
pham duy tri ham lugng vitamin C ctia mut
khoang 0,45 mg%.

Dbi v6i quy trinh ché bién mut kho,
nguyén liéu sau cong doan nau (thim thau)
c6 ham luong du’O’ng l()’nneusay o nhi¢t do
cao, san pham d& bi bién dbi chit luong do
mot sb phan tng hoa hoc (fructose dé bi
caramen hoac phan ung
melanoidin).Nguoc lai sdy ¢ nhiét do thap
thi hiéu qua sy thap, d& nhiém cac vi sinh
vat gay hai (Quéach Pinh va cong su, 2008).
Do viy dé giam d6 4m 1am ting thoi han
st dung han ché su phat trién cua vi sinh
vat gay hu hong san pham thi tuy theo loai
rau cu can nghién ctru khao sat chon nhiét
d6 say cho phu hop.

O nuéc ta mat 1a san pham truyén
théng dugc nhiéu nguodi tiéu dung wa
thich.Ban thin san pham c6 chira ham
luong carbohydrat cao cung cip gia tri dinh
dudng thiét yéu cho nguoi st dung.Tuy
nhién, hién nay trén thé gidi va trong nudc
c6 rat it cong bd vé ché bién mut tir cu cai.

Muc ti€u cua nghién ctru nay dua
racong nghé ché bién cu cai trang thanh
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murt khd dang miéng nham kéo dai thoi han
sir dung cac san pham nong nghiép tao su
an tAm cho nguoi san xuét gop phan gia
tang gid tri va phat trién san xuét bén viing
loai nong san nay.
1. POI TUQONG, HOA CHAT, THIET
BI VA PHUONG PHAP NGHIEN CUU
2.1.Doi twong nghién ciru

Cu cai trang thu mua ngay sau khi thu
hoach tai thon Dong Cao, xa Trang Vig¢t,
huyén Mé Linh, Ha Noi1 va dugc dong goi
trong hop gidy c6 duc 16 van chuyén dén
dia diém ché bién tai Vién Co dién nong
nghiép va Cong nghé sau thu hoach. Mbi
hop gidy carton chira khoang 30 cil. Sau
khi dén phong thi nghiém, ci dugc ria
sach, loai bo nhirng cu bi bién dang, hu
hong va st dung ngaycho ché bién.
2.2. Hoba chit va thiét bi
- Hoa chat: Folinciocalteu, acetilnitrile, acid
gallic, CaCl,....
- Thiét bi: M4y cat, Bon ngam, Thiét bi nau
chan khong, thiét bi siy, may do quang, tu
sy...
2.3.B6 tri thi nghi¢m
2.3.1. Nghién cvwu lwa chon kich thuéc
nguyén liéu

Cu cai tring cit dang 1t véi cac do day
khac nhau CT{(1mm); CT2 (3mm); CT3
(Smm) va CT4 (7mm), ngam CaC12 1%
trong 30 phut, sau d6 tham thiu 1 giai
doan bdi dung dich sucrose60°Bx trong
thiét bi ndu chan khong, c6 gia nhiét véi
d6 chan khong 500 mmHg dén khi tong
chit rin hoa tan trong nguyén liéu dat
yéu cau, tiép tuc sy bai khong khi nong
& nhiét do 65°C. Tién hanh theo ddi thoi
gian sdy va danh gid chat luong cam quan
dé lwa chon duoc do day nguyén heu phu
hop cho ché bién mt cu cai dang miéng.
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2.3.2. Nghién ciru anh hwéng ciia nong
dp CaCl, toi chat lwgng san pham.

Cu cai trang cat dang lat vé6i kich
thude (két qua thi nghiém 2.3.1), ngam
dung dich CaCl, ¢ cac noéng do khac nhau
DBCs (0%); CT5 (0,5%); CTg (1%) va CTy
(1,5%) trong 30 phit sau d6 tham thau 1
giai doan boi dung dich sucrose 60°Bx
trong thiét bi nau chan khong, c6 gia
nhiét voi d¢ chan khong 500 mmHgcho
dén khi tong chat ran hoa tan trong nguyén
lidu dat yéu cau, tiép tuc siy bai khong khi
néng & nhiét d6 65°C. Tién hanh danh gia
chit lugng cam quan dé lua chon duoc
néng d¢ CaCly phu hop.

2.3.3. Nghién cwu anh hhwong cua
phwong phdp tham théu téi chit lugng
sdn pham

Cu cai tring dugc cat dang l1at v6i kich
thuée (két qua thi nghiem 2.3. 1) ngam
dung dich CaCl, v6i nong do (két qua thi
nghlem 2.3.2)trong 30 pht sau d6 thim
thau 1 giai doan boi dung dich sucrose
60°Bx theo cac phuong phap thim théu
khac nhau CTg: phuong phap truyén
thong, CT9, CTy; CTqy tham thau trong
thiét bi ndu chan khong, co gia nhiét véi do
chan khong  khiac nhau 450mmHg;
500mmHg va 550 mmHgcho dén khi tong
chat ran hoa tan trong nguyén liéu dat yéu
cau, tiép tuc siy bai khong khi nong &
nhiét do 65°C. Panh gia chét luong cam
quan, xac dinh ham lugng polyphenol ctia
san pham dé Iya chon phuong phap thim
thau.

2.3.4. Nghién cvwru danh hwong cua nhiét
d¢ sdy dén chit lwong sin phim

Cu cai tring duoc cit dang lat voi
kich thudc (két qua thi nghiém 2.3.1),
ngam dung dich CaCl, v&i nong do (két
qua thi nghiém 2.3.2)trong 30 phut sau do6
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tiép tuc tham thau 1 giai doan boi dung
dich sucrose 60°Bxtrong thiét bi nau chan
khong, c6 gia nhiét véi do chan khong
500 mmHgcho dén khi tong chét ran hoa
tan trong nguyén liéu dat yéu cau tiép tuc
say bai khong khi nong ¢ nhiét 6 khac
nhau S5 (55°C); Sg((60°C); S 5(65°C);
S 70(70°C) va S75(75°C). Tién hanh theo
doi thoi gian say, xac dinh duong tong so,
ham luong polyphenol tong sd, chat lugng
cam quan dé lua chon nhiét do séy thich
hop.

2.4. Phuong phap nghién ctru

2.4.1 Xéc dinh ham lwong polyphenol tong sé

theo phwong phap cua Yadav va Agarwala,
2011

2.4.2. Xdc dinh ham lwong dwong tong sé
theo phwong phap Bertrand

2.4.3. Xac dinh téng $6 vi sinh vt hiéu khi
TCVN 4884-1: 2015

2.4.4. Xac dinh B.cereus theo TCVN
4992:2005

2.4.5. Xac dinh Coliforms theo TCVN
6848: 2007

2.4.6. Xac dinh E.Coli theo TCVN 7924-2:
2008

2.4.7. Tong s6 bao tr nam men, nam moc

theoTCVN 5166:1990

2.4.8. Panh gia cam quan theo TCVN:
3215-79

St dung phuong phép cho diém theo
TCVN 3215-79. Tiéu chuin nay st dung
hé diém 20 gdm 5 bac danh gia tir 0-5
diém, diém 0 1 diém thap nhat va diém 5
1a diém cao nhat cho mdt chi tiéu. Heé sb
quan trong cho cac chi tiéu gdbm: Mau sic:
1,2; Trang thai: 0,8; Mui: 0,8; Vi: 1,2.
III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Nghién ciru lua chon kich thwée
nguyén liéu

Pé lya chon duoc kich thude cit phu
hop véi ché bién mat nham giam thiéu
tdi da hao hut nguyén liéu, cu caitrang
duogc cat dang 1at véi cac do day khac
nhau ngam CaCly1% trong 30 phut,
tham thau 1 giai doan bdi dung dich su-
crose 60°Bxtrong thiét bi nau chan
khong, c6 gia nhiét véi do chan khong
500 mmHg dén khi tong chat ran hoa tan
trong nguyén liéu dat yéu cau sau d6 siy
boi khong khi néng & nhiét 4o 65°C, theo
ddi thoi gian sdy, danh gia chat luong
cam quan san pham.

Bang 3.1. Anh hwéng kich thuéc nguyén liéu dén thoi gian sdy ciia san pham

Ky hiéu mau Kich thuéc nguyén liéu Thoi gian say
(mm) (h)
CT, 1 8,0
CT, 3 10,5
CT; 5 11,5
CT, 7 12,5
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Bdng 3.2. Anh hwéng kich thudc nguyén liéu dén chat liong cam quan san pham

Kyhi¢u | Kich | e | Tong | Diem | g o | pop o | Tong.
mau thudc A diém trung : DTB cé
A chat . quan trong
suyen lwong binh trong lwgng trong
liéu (mm) j (DBTB) j j lwgng
Mausic | 24 4.8 1,2 5,76
Trang thai 10 2,0 0,8 1,60
T ! Mui 15 3,0 0,8 2,40 13,36
Vi 15 3,0 1,2 3,60
Mausic | 25 5,0 1,2 6,00
CT, 3 Trang thai | 25 5,0 0,8 4,00 17.60
Mui 19 3,8 0,8 3,04 ’
Vi 19 3.8 1,2 4,56
Mausic | 25 5,0 1,2 6,00
Trang thai | 20 4,0 0,8 3,20
CTs > Mui 22 4.4 0,8 3,52 17,52
Vi 20 4,0 1,2 4,30
Mausac | 15 3,0 1,2 3,60
Trang thai | 15 3,0 0,8 2,40
CTy 7 Mui 18 3,6 0,8 2,88 1344
Vi 19 3,8 1,2 4,56

Két qua bang 3.1 va bang 3.2 cho thay
cho thiy mau dang lat d§ day 1 mm (mau
CTy), thoi gian sdy thap nhat (8h) tuy
nhién chat lugng cam quan cia mau nay
thap (diém trung binh c6 trong luong chi
dat 13,36 twong ing méi mirc chat lugng
trung binh)dién hinh chi tiéu trang thai san
phém hoi ctrng. Mau dang lat do dély 7 mm
(mau CT7) thoi gian say dai nhat S0 voi
cac mau con lai, san pham c6 mau sic kém
chét luong c6 mau vang dam diém trung
binh c6 trong lugng thap hon so v6i mau
CT, va mau CTj.

Nhu vy qua thuc nghiém trén c6 thé
thay rd kich thuéc nguyén liéu c6 anh
huong nhiéu dén chit luong cam quan va
thoi gian sdy trong qua trinh ché bién mut
ct cai kho dang miéng. Két qua cho thiy
cit nguyén liéu dang 1at d6 day 3 mm rat
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ngan thoi gian siy dang ké hon so véi
mﬁudang lat 4o day Smm hodc 7mm chéit
lugng cam quan dat mirc chat lugng kha,
san pham c6 trang thai kho dong déu, chac
gion khong bi teo top hodcctng két qua
nay dugc sir dung cho cac cong doan tiép
theo ctia quy trinh ché bién.

3.2. Nghién ciru anh hwéng ciia nong
do CaCl, toi chét lwong san phim

Trong ché bién mut kho, nguyén liéu
can duoc tién xtr 1y han ché duoc bi teo top,
nhin nham hoic nhiin natcua san pham dé
gia ting sy hip dan dbi véi nguoi sur
dung.Hién nay mot s phuong phap dang
str dung pho bién 1a tién xtr Iy nguyén liéu
b1 nude voihoac CaC12 trong khoang thoi
gian thich hop. Ché d¢ tién xir Iy thuong
khac nhau tuy theo dic diém co 1y hoa cua
tirng loai rau cti. Nham gia ting chét lugng
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cam quan cho san pham mut cu cai kho,
trong nghién ctru naykhdo sat ngam cu cai
trang cat dang lat 3mm trong dung dich
CaCly ¢ cac nong do khac nhau trong 30
phut, sau d6 tham thau 1 giai doan bai

dung dich sucrose60°Bx cho dén khi tong
chat ran hoa tan trong nguyén liéu dat yéu
cau, tiép tuc dua vao say bai khong khi
néng. Panh gia chat lugng cam quan két
qua thu dugc tong hop trong bang 3.3.

Bdng 3.3. Anh hwéng nong do CaCl, dén chdt luong cam quan san pham

Nf’ing Téng

Piém

Ky A X . 2
hie:au do C’hi tiéu diém trung Hﬁas:: ]i:’(ﬁlco Tco(:lme:B
mau | CaCl, | chatlwgng binh g‘on lu’(.mg luwon g
(%) i (BTB) 'y g . g . g
Mau sic 25 5,0 1,2 6,00
BC 0 Tran% "chal 10 2,0 0,8 1,60 14.56
Mui 15 3,0 0,8 2,40
Vi 19 3.8 1,2 4,56
Mau séic 25 5,0 1,2 6,00
Trang thai 15 3,0 0,8 2,40
CT 0,5 F o ’ ’ ’ 14,88
> Mui 15 3,0 0,8 2,40
Vi 17 3,4 1,2 4,08
Mau sic 25 5,0 1,2 6,00
Trang thai 24 4,8 0,8 3,84
CT 1.0 5 d > d 17,84
6 ’ Mui 20 4,0 0,8 3,20
Vi 20 4,0 1,2 4,80
Mau séc 25 5,0 1,2 6,00
Trang thai 23 4,6 0,8 3,68
CT 1,5 = : : : 17,44
! ’ Mui 20 4,0 0,8 3,20
Vi 19 3,8 1,2 4,56

Trang thai ctia san pham 13 mot chi
tiéu cam quan rat quan trong anh huong
16n dén gia tri cam quan ctia san pham murt
kho, néu san phém bi nhiin, nat hoac teo
top nhiéu s& kém hap dan dbi v6i nguoi
dung.Két qua bang 3.3 cho cac mau duoc
ngam CaClzl% hoac 1,5% co trang thai
chéc gion, khong bi teo top, kho dong déu
diém cam quan trung binh cé trong lugng
dat mirc chat luong loai kha (17,84-17,44)
trong khi hai mau DCva mau CTj chi dat
muc chat lugng trung binh (14,56-14,88)
san pham teo top kém hap dan. Piéu nay
chimg té khi ngdm nguyén liéu trong
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CaCl,lam g1a tang dang ké chat lufO’ng cam
quan han ché sy teo top ctia san pham. Xét
vé hiéu qua kinh té nhom nghién ctru chon
CaCly 1%. Két qua nay st dung cho céac
cong doan tiép theo cta quy trinh ché bién.

3.3. Anh hwéng ciia phwong phap
tham thau téi chat lwong sin phim

Polyphenol 1a hoat chét sinh hoc trong
cli cai trang c6 kha nang khang OXy hoa tot
giip con nguoi khang lai m&t s6 bénh. Do
vay phuong phap ché bién loai rau an cu
nay can han ché ton that hoat chat nay.
Trong nghién ciru ndy nham Iya chon
phuong phap tham thau phu hop, cu cai
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trang dugc cat voi kich thude 3mm, ngam
trong dung dich CaClzl% trong 30 phut,
sau d6 tham thau 1 giai doan boi dung dich
sucrose60°Bxtheo cac phuong phap tham
thau khiac nhau: phuong phap truyén
thong;phuong phap tham thau trong thiét
bi nau chan khong, c6 gia nhiét véi do chan

khong khac nhaucho dén khi tong chat ran
hoa tan trong nguyén liéu dat yéu cau tiép
tuc dua vao say dé thu san pham, tién hanh
danh gia chat lugng cam quan, xac dinh
ham lugng polyphenol ciia san phamdé lya
chon phuwong phéap tham thau phu hop két
qua duoc tong hop trong bang 3.4

Bdng 3.4.Anh huéng ciia phwong phdp tham thaudén chat lwong
cam quan va ham luong polyphenol san pham

Phuwong phap thim thau Tong diém trung binh c6 Polyphenol tong so
trong lugng (mg GAE/100g)
CTs 12,64 14,22
CT, 18,08 18,81
CTo 18,24 20,45
CTy, 18,16 21,78

Nhin vao két qua béng 3.4 cho théy
cac mau CT9, CTq( vamau CTH c6 diém
trung binh co6 trong luong vé chat luong
cam quan cila san pham déu dat trén 18
diém tuong ng V(’yi muc chat luong dat
loai kha. Riéng mau CTg chi dat 12,64
twong g v6i murc chat lugng trung binh.
Diéu nay co thé 1y giai do cac mau dugc
tham thau trong diéu kién chan khong co
su gia nhiét phtt hop di lam thay doi tinh
tham ciia mang té bao ci cai theo huéng
lam tang tinh tham céac chat tan vao trong
té bao gitp giam thoi gian ché bién lam cho
san pham c6 mau vang sang duy tri huong
vi tur nhién. Ngoai ra khi tham thau trong
diéu kién chan khong cac khi trong mao
quan dugc day ra va tao diéu kién cho chat
tan tr moi truong vao lam cho quaé trinh
tham thau dién ra nhanh hon trong diéu
kién nhiét do thép nén chat luong cam quan
san pham tao ra tot hon.

Hop chét polyphenol 13 hoat chat sinh
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hoc ¢ kha ning khang oxy hoa rét tot.Sy
bién doi ham luong polyphenol clia san
pham phu thudc nhiéu vao nhiét do va diéu
kién ché bién.Két qua bang 3.4 cho thay
cac mau tham thau ¢ diéu kién chan khong
co ham luong polyphenol cao hon so voi
mau tham thau theo phu:ong phap truyén
thong. Diéu nay co6 thé ly giai rang phuong
phép nay duy tri dugc hoat tinh sinh hoc
san pham t6t hon dac biét do ¢ dicu kién
chan khong, nhiét do tham thau phu hop s&
han ché qua trinh oxy héa hgp chat phenol
do d6 it lam giamham luong hoat chat
naytrong san pham hon so véi phuong
phap tham thau truyén théng Nhu vay cé
thé chon phuong phap tham thau nguyén
lidu trong thiét bi c6 chan khong, diéu kién
chan khong 450-550 mmHg 1a phu hop cho
san pham c6 chat lwong cam quan & muc
t6t, san pham duy tri duwgc ham luong hoat
chat sinh hoc polyphenol & mirc cao hon so
v6i phuong phap tham thau truyén thong.
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3.4. Anh huwéng ciia nhiét d9 say dén
chit lwong san pham

Qua trinh sdy mut bai khi nong, nhiét
d6 c6 anh huong dang ké dén chét luong
cam quan, sy bién d6i mot sd hoat chét sinh
hoc va hiéu qua sdy.Do dé trong qué trinh
ché bién mut rau qua viéc nghién ctru khao
sat chon duge ché do nhiét do séy phu hop
cho chat luong tét 1a diéu quan trong.
Trong thi nghiém nay, ct cai tring sau khi
cit dang lat 3mm ngam CaC12 1% trong
30 phit sau d6 tham thau 1 giai doan boi

dung dich sucrose 60°Bxtrong thiét bi
nau chan khong, c6 gia nhiét phu hop
dén khi tong chat ran hoa tan trong
nguyén liéu dat yéu cautiép tuc say kho
& cac nhigt do khac nhau tir 55-75°Cbang
phuorng phép siy khong khi nong dén lic
san pham dat d6 am. Tién hanh theo di
thoi glan sdy, xac dinhham lu:(mg duong
tong s0, ham lugng polyphenol tong so,
chat luong cam quan dé lya chon nhiét do
sdy thich hop, két qua tong hop trong bang
3.5 vabang 3.6

Badng 3.5. Anh hwdng ciia nhiét @ sdy dén thoi gian sdy, ham lwongdwong tong sé
vaham lwong polyphenol cua san phdm

Ky hi¢u | Nhiét do Thoi gian Puong tong Polyphenol tong s6
miu sdy say (%) (mg GAE/100g)
C) (h)
Sss 55 14,5 63,21 15,56
Seo 60 12,0 65,52 18,21
Ses 65 10,5 66,64 20,12
S0 70 8,5 66,11 21,18
S7s 75 7,0 66,50 22,14
Bdng 3.6. Anh hwéng ciia nhiét dg sdy nhiét dén
chat luong cam quan san pham
Ky | Nhiét Téong | Diém A % ; Tong
higu | dpshy | Chitieu | diém | trung | 1680 | PTBco | pppiy
X o A \ quan trong
mau ‘O chat luwgng binh tron luon trong
Mau sic 23 4,6 1,2 5,52
Trang thai 20 4,0 0,8 3,20
Ss3 3 Mui 22 4.4 0,8 3,52 17,28
Vi 21 4,2 1,2 5,04
Mau sic 25 50 1,2 6,00
Trang thai 20 4,0 0,8 3,20
S0 60 Mui 22 4.4 0,8 3,52 17.76
Vi 21 4,2 12 5,04
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Ky | Nhiét Téng | Diém A ] Tong
higu | dpshy | Chitieu | diém | trung Hl‘:;l‘l’ th;?l“’ PTB 6
mau ‘O chat lwgng binh g‘on lwang trong
(DTB) ong ng lugng
Mau sic 25 5,0 1,2 6,00
Trang thai 23 4,6 0,8 3,68
Ses 65 Mui 23 46 0,8 3,68 18,16
Vi 20 4,0 1,2 4,80
Mau sic 18 3,0 1,2 3,60
Trang thai 20 4,0 0,8 3,20
S70 70 Mui 20 4,0 0,8 3,20 14,56
Vi 19 3,8 1,2 4,56
Mau sic 10 2,0 1,2 2,40
Trang thai 20 4,0 0,8 3,20
S7s 73 Mui 20 4,0 0,8 3,20 12,40
Vi 15 3,0 1,2 3,60

Két qua bang 3.5va bang 3.6 cho
thay duong tong sb glua cac mau deu dat
yéu cau d6i voi san pham mut miéng. Tuy
nhién c6 sy bién d6i dang ké vé ham luong
polyphenol giira cac mau khi sdy & cac
nhiét do khéc nhau, diéu nay chung to nhiét
d6 siy c6 anh huéng dang ké dén su bién
d6i ham lu’ong polyphenol cua san
pham.Khi say & nhiét do thap (mau S55)
thoi gian say kéo dai c6 hién tuong hoat
chét nay oxy hoa tu nhién bsi khong khi
dan dén lugng polyphenol ciia san pham &
mirc thap nhat (15,56mg GAE/100g).Khi
sdy nhiét do ting tir 60 dén 75°C thi ham
lugng polyphenolcua san phdm duy tri
duoc tir 18,21 dén 22,14 mg GAE/100g 1a
do mirc ting nhiét d6 sy phu hop han ché
ton that polyphenol.Tuy nhién khi ting
nhiét do say70°C hodc 75 °Cchat luong
cam quan san phim cua cic miu ndy
khong tdt chi dat mirc chat luong trung
binh (t6ng diém co trong luong 1a 14,56
hodc 12,40- bang 3.6) cu thé chi tiéu mau
sic khong hip dan c6 mau vang dam hoic
mau vang nau.

Ngoai ra khi say ¢ nhiét 6 cao lam
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tang cac phan ung héa hoc, c6 su oxy hoa
cac chit béo trong nguyén liéu dé hinh
thanh cac gbc tu do (gbc tu do ndi sinh)
dan dén lam giam kha nang khang OXy hoa
ctia san pham. Cac mau sdy & cac didu kién
nhiét do 55, 60 °C cho san pham ¢ chat
lwong cam quan dat trén 17 diém (mirc chit
luong loai kha) tuy nhién vé thoi gian sy
ctia mau trongkhoang nhiét do naycho thay
¢ su kéo dai hon so véi cac mau sdy &
nhi¢t do 65°C, ham lugng polyphenol duy
tri cling & mirc thap hon. Tir két qua thuc
nghiém va phan tich trén, nhom nghién ctru
chon nhiét do say 65°C 1a phu hop cho siy
mut cu cai dang miéng.

Su kiém soat dbi v6i vi sinh vat 1a
van dé& can thiét dugc kiém tra thuong
xuyén nham danh gia an toan thuc pham
dbi v6i mdi san pham thuc pham sir dung
truc tiép khong qua so ché xir 1y nhiét.
Nham danh gia chi tiéu vi sinh vat cta san
pham sdy bang phuong phap sdy nhiét doi
lru ching t6i 1iy san pham say & nhiét 6
65°C (S6S)danh gia cac chi ti€u vi sinh thu
dugc két qua tai bang 3.7
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Bdng 3.7. Két qua kiém tra vi sinh ciia san pham

Ky hiéu thi nghiém

Vi sinh vat

(CFU/g) Ses
Coliforms KPH

E.coli KPH
Bacillus cereus KPH

Tong sb vi sinh vat hiéu khi 1,8x10

Téng s6 ndm men, ndm mdc KPH

KPH: Khong phat hién duoi nguong phat hién cua phwong phdp thw

San pham thyc phdm cua quy trinh ché
bién nhét dinh phai dam bao chit lugng va
an toan vé sinh thyc pham. Néu san pham
nhiém mot sd vi sinh vat sinh doc tb s& anh
hudng tdi sire khde ngudi sir dung tham chi
c6 thé gy nguy hiém dén tinh mang cia
con ngudi hodc dé lai nhitng di chimg ning
né (liét, t& bi chan tay, mat tri nho...) cho
ngudi st dung. Quy trinh san xuit duy tri
t6t hoat tinh khang oxy héa cta san pham
can phai dam bao an toan thuc pham 1 yéu
cau hang dau d6i voi nha san xuat. Két qua
bang 3.7 cho théy san phém ctia mau thi
nghiém (865) déu co sb lugng vi sinh vat
¢ dudi muc cho phép theo quy dinh quyet
dinh 46/2007/QD - BYT ctua BO Y té ngay
19 thang 12 nam 2007 ban hanh vé tiéu
chuén vi sinh vat d6i vi cac san phém thuc
pham an lién khong qua so ché voi 5 chi
titu nhu Coliforms, Ecoli, Bacillus.
cereus,tong s6 vi sinh vat hiéu khi va tong
s6 ndm men, ndm mdc. Nhu vay xet vé
hiéu qua kinh té c6 thé nhiét d6 siy 65°C
rit ngan thoi gian ché bién, san pham dat
yéu cau vé chat luong cam quan va an toan
vé sinh thyc pham vé phuong dién vi sinh
vat.
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IV. KET LUAN

Két qua cta nghién ciu dua ra cong
nghéché bién mut cu cai dang miéng véi
cong doan tham thau trong thiét bi ndu
chan khong c6 gia nhiét pht hop tao ra chat
1u’0’ng san phém cao hon so véi cong nghe
ché bién truyén thong.Cac cong doan ché
bién dé& thao tac co the dugc co gidi hoa
nhim gia ting ning suit va ing dung duoc
cho san xuét theo hudng cong nghiép, chat
luong san pham 6n dinh dam bao an toan
thue pham duy tri hop chét polyphenol 1a
loai hoat chét sinh hoc c¢6 kha nang khang
oxy hoa tét.
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NGHIEN CUU CAC BIEN PHAP XU LY VA BAO QUAN CU BUGNG QUY
(RADIX ANGELICAE ACUTILOBAE) SAU THU HOACH

KS.Cui Thi Hang?, TS. Nguyén Thu Huyén®, ThS. Chu Thi M7,
ThS. Trdan Hiru Khanh Tan, ThS. Nguyén Thi Ha Ly?

TOM TAT:

Nghién ciru danh gid dnh hudng ciia bién phdp so ché va bao qudn trong viéc duy tri chat
luwong Bwo’ng quy (Radix Angelicae Acutzlobae) 0 nhi¢t do thuong 25- 30°C, do am 80-85%.
Thi nghiém su dung axit citric, axit ascorbic va axit sorbic; u trong rugu 30 do dé xdc dinh bién
phap tién xu Iy va sir dung bao quan trong diéu kién ap sudt thap dé danh gid chat lwong ci
d‘u’O’ng quy sau thu hoach. Két qua cho thay sir dung axit citric pH 2,5-3; phun ruou 30 do sau
do v nguyén ligu ¢ nhi¢t do 70°C trong 90 phut da cho chat lwong cam quan t6t, han ché dugc
sw phat trién cua vi sinh vdt, hoat chat dat dwoc dién Viét Nam V. Bao qudn cii dwong quy bang
vigc sir dung ap suat thap 15 OmmHg, 200mmHg, 250mmHg sau 6 thang o nhi¢t do thuong cho
chdt hrong dugc liéu tot hon so véi mau doi chung. Chi tieu do dm duoc liéu, hoat chdt chinh,
vi sinh vt tong sé ¢ cdc mau thi nghiém bién doi chdm trong thoi gian bao quan.

Tir khéa: Puong quy, axit hitu co, rwou 30 dé, dp sudt thap.

ABSTRACT:

The effect of pretreatment and preservation methods in improving the quality of Radix Angelicae
Acutilobae at the temperature of 25-30°C and 80-85% humidity was studied. The experiments
used organic acids as acid citric, acid ascorbic and acid sorbic, alcohol 30% vol to determine
dipping of pretreatment measures and using low pressure to evaluate the preservation effect of
Radix Angelicae Acutilobae. The results showed that using citric acid pH 2.5-3; spraying alcohol
30% vol at 70°C for 90 min gave good sensory quality, reducing of total microorganisms, and
retaining pharmacological substance according to Vietnam Pharmacopoeia V. The method of
preserving Radix Angelicae Acutilobae by the low pressure 150 mmHg, 200 mmHg, and
250mmHg after 9 months at room temperature maintained better quality than the control sample.
In addition, the moisture’s medicine, pharmacological substance, and total microorganisms in
the experiment samples changed slowly during the storage period.

Key words: Radix Angelicae Acutilobae ,organic acids, alcohol 30% vol, low pressure...

PAT VAN PE Chéu, Hoa Binh... Thanh phan hoa hoc chinh

Cay Duong quy (Radix Angelicae Acu-
tilobae)  thugc ho Hoa tan (Apiaceae)
duoc nhap ndi tir Nhat Ban vao Viét Nam nam
1990. Hién nay, duong quy di duoc trong &

nhi€u tinh vung nui Tay Bac nhu Lao Cai, Lai

! Trung tdm nghién ctru trong va ché bién cay thudc Ha Noi —

2 Khoa héa phan tich tiéu chuin — Vién Duoc liéu
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ciia Puong quy 1 tinh dau 0,2 %, ty trong &
15 °C 1a 0,955; c6 mau vang sam, co chira 40
% acid tu do. Tinh dau Puong quy gom ligus-
tilid, n-butyliden phtalid, o-valerphenon car-

boxylic acid, safrol. Ngoai ra con c6 vitamin

Vién Duoc liéu
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B12 0,25 — 0,4 %, acid folic, biotin [5]. Theo
dong y, duong quy c6 vi ngot, cay, tinh 6n c6
tac dung bd huyét, hoat huyét, nhuén tdo, diéu
huyét, thong kinh, dudng gan, tiéu sung...
Puong quy 1a mot vi thude rat pho thong trong
dong y. N6 1a dau vi trong thude chira bénh
phu nir, dong thoi dung trong nhiéu don thude
bd va tri bénh khac [3]. Theo y hoc hién dai,
ré duong quy c6 tac dung ting luc rd rét trong
thi nghiém chudt boi ging stc. C6 tac dung
tang stc dé khang cua co thé véi stic vat thi
nghiém dugc gay doc voi amonichlorua. Trén
lam sang: Vién Duogc li¢u da di thuc cay
Puong quy Nhat Ban va nghién ciru thdy co
nhirng tac dung duogc 1y sau: e ché hé than
kinh trung wong, gy tran tinh, kéo dai thoi
gian ngu cua thude ngi; Giam dau véi cac con
dau quan, dau ndi tang thyc nghi€ém & chudt
nhét tréng; Giai nhiét, nhuan trang, diéu kinh;
Gay hoat hoa té bao B va T, ting san sinh
khang thé; Chéng viém va lam giam kha ning
mau dong [4].

Hién nay phan ca Puong quy (Radix
Angelicae Acutilobae) dugc sir dung so ché
bién & dang kho dé dé bao quan va phan phdi
tiéu thy. K§ thuat ché bién duoc liéu dang kho
chu yéu dugc 4p dung theo kinh nghiém cua
ngudi dan ban dia. San pham sau khi lam kho
duogc bao quan lam nguyén liéu cung cp cho
cac cong ty diéu ché dugc pham hoic sir dung
lam thudc chita bénh theo kinh nghiém cua Y
hoc ¢b truyén. Thyuc trang hién nay ngudn
duoc liéu san xuét trong nudc dang duogc
nguoi dan va cac co s¢ dai ly thu mua phan

phéi str dung mot s6 phuong phap so ché bao
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quan thd coéng, lac hau va thiéu an toan.
Phuong phap so ché xtr 1y cii dwong quy hién
nay van dung 1a xong sinh. Bién phap nay rat
thii cong, tén stc anh huong nhiéu dén moi
truong va stc khoe nguoi lao dong, anh hudng
dén ca chit luong dugc ligu néu ham luong luu
huynh t6n dong qua nhiéu hodc khong du dé
bao quan tét dugc liéu. Hon nita, quy trinh xir
Iy ciing khong thong nhat trong nhiéu tai lidu
va kinh nghiém thyc té cta ngudi dan, ty 16 luu
huynh st dung cling khic nhau, tham chi
khong dénh gid dugc du luong luu huynh
trong san pham. Tuy nhién, hudéng dén san
xuét va ché bién duoc liéu sach thi bién phap
str dung cac hop chat chira luu huynh cho duoc
li¢u khong dugc danh gid cao. Bén canh d6
van dé bao quan duong quy ciing con nhiéu
han ché, chua co nhiing nghién ctru cy thé, chu
yéu 1a nhitng khuyén céo can bao quan & noi
kho thoang, tranh 4m mdc. Pic tinh cta duong
quy rat gidu dinh dudng nén d& bi hu hong do
su bién d6i hoa hoc, con tring va nam mdc gay
hai trong qua trinh bao quan. Nam mdc va vi
sinh vat lam giam chét luong, khéi lugng cua
duoc liéu.

Céc bién phap so ché duong quy twoi
muc dich dé giai quyét nguyén nhan gay hu
hong dugc lidu trong sudt qua trinh ché bién
va bao quan 13 vi sinh vat va ndm mdc. Trén
thé gidi da c6 nhimng nghién ctu xir 1y san
pham tuoi bang axit hiru co nhu axit citric,
ascorbic... dbi véi timg d6i tugng & cac ndng
d6 va thoi gian xtr 1y khac nhau dé giam lugng
vi sinh vat bé mit va dam bao duy tri dwoc chat

luong san pham [8]. Hon nita ky thuat dic ché
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dugc liéu trong qué trinh so ché va xu 1y
nguyén liéu la tinh khac biét co ban gitta so
ché nguyén liéu rau hoa qua tuoi va duoc liéu.
Cong doan nay tuy thudc vao dic tinh cia moi
loai dugc li€u, do vay c6 nhiing nghién ctru ké
thira tir kinh nghiém thyc té nham cai thién
duoc chét lugng duogc li€u. Phuong phap bao
quan bang ap suét thp thuong st dung cho
thuc pham, nong san kho trong thoi gian dai,
giam ton that huong vi tir qué trinh oxy hoa.
Han ché su phat trién cua vi khuén hiéu khi
hodc ndm mdc, ngan can su bay hoi cua céac
thanh phan dé bay hoi, nho d6 giir duge chat
lwong cua san pham [6]. Trong pham vi nghién
ctru, ching t61 nghién ctru anh hudng cua cac
bién phap so ché, xtr Iy va bao quan duong quy
hudéng dén san xuét duoc liéu sach.
PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u nghién ciru

- Cu PBuong quy (Radix Angelicae Acu-
tilobae) tuoi dugc trong tai Hoa Binh thu
hoach vao thang 12/2019 khi da dat hoat chét
va tiéu chudn chét lugng.
2.2. Vit liéu nghién ciru

Axit citric, Axit sorbic, Axit ascorbic dd
tinh khiét trén 90%, xuit xt Trung Qudc; rugu
Ha N¢i 30 do;
2.3. B4 tri thi nghiém

Puong quy sau thu hoach con nguyén dat
cat duge van chuyén vé Trung tdm nghién ctru
trong va ché bién bién cdy thuéc Ha Noi.
DPuong quy dugc phan loai so bd theo kich
thudc ci duong kinh 2cm, ré nhanh dai 15-20
cm, loai bo cu thdi hong ko dat yéu cau, tiép

theo rira dat cat bang nudc sach. Tién hanh bb
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tri ngﬁu nhién cac thyc nghiém nhu sau:

(1) Thuc nghiém anh huong ngdm dung
dich axit dén chét lugng dugc liéu; cong thirc
nhu sau: D1: ngdm axit citric; P2: ngadm axit
ascorbic va P3: ngdm axit sorbic ciing diéu
kién pH 2,5-3 trong thoi gian la 60 phut va
cong thire DO 1a mau d6i chimg khong xir 1y;
Nguyén liéu sau khi xur ly dugc lam kho &
nhiét d6 siy 50+2°C dén d6 am <15% va tién
hanh danh gia. Cong thirc tot nhat duge lya
chon cho cac thuc nghiém tiép theo

(i1) Thye nghiém anh huong cua thoi gian
0 ruou 30 d6 con ¢ 70°C theo cdc mirc thoi
gian; cong thirc nhu sau: B4: phun rugu udt
dugc li¢u u trong 60 phut; B5: phun rugu udt
dugc li¢u u trong 90 phut; B6: phun rugu udt
déu duong quy va u trong 120 phat va P01 13
mau d6i chimg khong xtr 1y; Nguyén liéu sau
khi xir Iy dugc lam kho & nhiét do siy 50+2°C
dén d6 am <15% va tién hanh danh gia. Cong
thice tot nhat duoc lya chon cho cac thuc
nghiém tiép theo (iii) Thuc nghiém anh huong
cua ap Sudt thép dén chat luong dugc li€u trong
bdo quan; cac cong thure thi nghiém dugc li¢u
dugc dong goi trong bao bi Polyvinyl chloride
(PVC) do day 0,4mm dan kin sau d6 hut ¢ cac
cong thie nhu sau: D7: ap suat 150mmHg;
D8: ap suat 200mmHg; D9: ap suit 250mmHg
va mau D02 1a mau dbi chung & dicu kién
thuong dong goi trong bao bi polyetylen (PE)
d6 day 0,4mm. Thoi diém lay mau danh gid la
0,3, 6 va9 thang. Diéu kién theo doi bao quan
& nhiét do phong 25- 30°C. D6i voi mdi thyc
nghiém lya chon dugc cong thuc tdt nhat dé

lam co s¢ xu ly nguyén liéu cho céc thuc
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nghiém sau. MJi cong thirc trong cac thuc

nghiém duogc 1ap lai 3 lan.

2.4. Phwong phap danh gia chét lwong
Phurong phdp ldy mau: Phuong phép lay

mau duge liéu theo duge dién Viét Nam V

Bdnh gid chdt lwong cam quan: Xay dung

bang d4nh gi4 xép hang bang mo ta mirc chat
luong ctia nguyén liéu theo tiéu chudn dugc
dién Viét Nam V va danh gia chét lugng cam
quan dua theo phuong phap lap hoi dong cham
diém theo TCVN 3215-79

Hoat chit:

+ DPinh luong chat chiét dugc trong
ethanol 50%: theo chuyén luan Puong qui di
thuc DDVN V

+ DPinh lugng hoat chét Z-ligustilid trong
dugc lidu Puong qui di thyc bang phuong
phédp HPLC-UV

Xac dinh mat do con trung: SO lugng con

trung nhin thiy bang mat/1kg san pham. Theo
phuong phap cia tac gia Bui Cong Hién, Nha

xuit ban Khoa hoc K§ Thut, 1995

Vi sinh vdt tong sé: Xéac dinh sb luong té
bao VSV tong sb theo phuong phap TCVN
6404:2016. Tiéu chuan theo duogc dién Viét
Nam V tong s6 vi khuan hiéu khi < 5.10¢
(cfu/g)

D6 am: Theo duge dién Viét Nam V str dun g

phuong phép sdy dén khéi lugng khong doi.
Két qua thi nghiém dugc phan tich ANOVA
va kiém dinh LSD (5%) dé so sanh sy khac biét
trung binh giira cdc cong thirc va sy bién dong
gitra cac lan 1ap lai trong cing cong thirc theo
thoi gian. Cac phan tich thong ké sir dung phan
mém SPSS va excel.
3. KET QUA VA THAO LUAN
3.1. Nghién ctru 4nh hwéng ciia axit dén
chit lwong ciia Puong quy
Két qua nghién ciru anh huong cta xir 1y
axit dén chit luong cua Puong Quy duoc thé

hién trong bang 3.1:

Bang 3.1: Anh huéng ciia xir Iy axit dén chat liwong Puong quy

Hoat chat Téong s6 VKHK Cam quan
MAu | Chat chiét dugc (%) | Z-ligustilid (%) (CFU/g) (diém)
Po 39,21¢c 0,58¢ 5,27.10%d 17,13a
p1 38,13b 0,54ab 2,60.10%a 19,55d
b2 37,23a 0,51a 8,42.10% 18,23b
b3 37,89b 0,56bc 5,88.10%b 18,91¢c

(Trong cung mot cot, cdc so co chir cdi giong nhau thi khong sai khdac nhau co y nghia o muee o=0,05)

Két qua bang 3.1 cho thay:

Xur ly axit hitu co c6 tac dong dén hoat
chat ciia Puong quy. Dbi voi ham luong chét
chiét duoc déu co su giam & cac mau xt ly. Cu
thé, cac mau xir Iy giam tir khoang 2,75% dén
5,05% so voi miu ddi chimg khong xir 1y,
tuong ung voi ham luong chat chiét duoc &
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mau giam it nhat D1 12 38,13% va ¢ mau giam
nhiéu nhéat B2 1a 37,23%, sb liéu nay nam
trong gidi1 han cho phép theo duogc dién Viét
Nam V [1]. Z-ligustilid 1 thanh phan chinh
thudc nhom phthalides, 1a nhém tuong ddi
khong phan cuc, it co su bién di trong qua
trinh xur 1y axit hitu co bén ngoai bé mit cu.
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Két qua cho thdy mau D1 va B3 ham luong Z-
ligustilid c6 su bién d6i it hon so voi mau
khong xtr ly.
Téng s6 vi khuan hiéu khi & cac mau thi
nghiém co sy sai khac nhau c6 y nghia & muc
0=0,05. Cu thé, cic mau D1, B2, B3 ¢6 téng
sO vi khudn hiéu khi thap hon so véi mau DO
v6i mat do dao dong tir 2,60.10? cfu/g dén
8,42.10? cfu/g (trong khi gia tri ndy & mau ddi
ching PO 14 5,27.10* cfu/g). Két qua trén cho
thdy xir Iy bang dung dich axit lam giam vi
sinh vat trén bé mat san phém, dic biét mau
D1 — xir ly bang axit citric cho két qua han ché
vi sinh vat tot nhat. Mot sb nghién ctru cho
rang axit citric & nong do 0,5% (pH 4,5) hiéu
qua hon axit lactic pH 3,4 (Phillips, 1999) [11];
axit citric tre ché vi khuan ua nhiét hon axit ax-
etic hoac axit lactic (Fabian va Wadsworth,
1939; Fabian va Graham, 1953) [13].

Cam quan 13 yéu t6 quan trong danh gia

chat luong duoc liéu. Mau D1 cho két qua tot
nhét dat 19,55 diém, duoc liéu déng déu sang
mau; trong khi ¢6 mau DO cho diém cam quan
thap nhat 1a 17,13 diém, dugc liéu mau nau
tham, md xau. Diéu ndy cho thay axit co tac
dung trong viéc giam su ndu hoa cua bé mit
vé cu. Phu hop vdi nghién ctru ciia Eytan va
cong su (1992) nhiing thuc pham vio axit cit-
ric khong chi lam cham qua trinh hu hong ma
con gidm céc phan ung nau hoa do enzyme [9].

Tur cac két qua trén, cho thay xir ly axit cit-
ric c6 hiéu qua t6t trong vi¢c han ché vi sinh vt
bé mat, ting cam quan va tac dong it dén ham
luong hoat chét co trong dugc li¢u.
3.2. Nghién ciru anh huéng cua thoi gian u
dén chit lwong dwoc liéu Pwong quy

Két qua nghién ctru anh hudng cua thoi
gian u dén chat lugng Puong quy duoc thé
hién trong bang 3.2:

Bang 3.2: Anh hudng cta thoi gian G ruou dén chat lugng Puong quy

Thoi Dy am | D am ___ Hoat chit
) gian say | ban dau sau i Chat chiet Z-ligustilid Cam quan
Mau (gio) (%) (%) dwoe (%) (%) (diém)
Do0.1 78 72,97a 38,89d 0,55d 17,01a
b4 76 72,35a 71,49¢ 37,78¢c 0,52¢ 17,25a
D5 75 72,82a 69,91b 36,58b 0,47b 19,16b
D6 73 72,14a 68,22a 34,35a 0,34a 18,09a

(Trong cting mot cot, cdc s6 co chir cdi giong nhau thi khéng sai khdc nhau ¢6 y nghia ¢ mike 0=0,05)

Két qua bang 3.2 cho thiy:

Thoi gian u ti 1& nghich v6i do am sau
dac ché. Thoi gian U cang dai thi d6 4m sau ddc
ché cang thip do sy hao hut khéi lugng trong
qué trinh gia nhiét ¢ nhié¢t do cao, tir d6 rit
ngin thoi gian sdy duoc liéu. Két qua cho thay,
cic mau U ruou déu c6 do Am thép hon so véi
méu di chimg khong 0, do d6 thoi gian siy
ngan hon.

Ham luong hoat chit trong cac mau thi
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nghiém c6 su bién ddi trong qua trinh @ va c6
su sai khac nhau ¢6 y nghia & mirc a=0,05. Két
qua cho thay ham lugng chat chiét dugc va
ham luong Z-ligustilid bién d6i manh & mau
c6 thoi gian G dai, cy thé ham luong chét chiét
duge & mau D6 1a 34,35% giam khoang 11,7%
so voi mau ddi ching 1a 38,89%; ham lugng
Z-ligustilid 1a 0,34% giam khoang 38,2% so
v6i mau d6i ching. Trong khi cac mau c6 thoi
gian 0 ngan hon, s6 liéu khong bién ddi 16n so
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v6i mau khong 1. Sy giam 16n & mau cé thoi
gian U dai c¢6 thé dugc giai thich nhu sau:
Ligustilide (E va Z) 1a cac hop chat dé bay hoi,
khong bén nhiét vi vay c6 thé d& bi dong phan
hoa ¢ nhiét cao [7].

Nguoc lai, qué trinh U rugu trong thoi
gian nhét dinh tao huong vi dac trung cho
Puong quy, diéu nay phan anh trong diém cam
quan cua dugc licu. Mau D6 cho diém cam
quan cao nhét 1a 19,16 diém, Puong quy c6 vi
ngot, thom, mau nau vang sang trong. O mau

khong 1, Puong quy mau nau sim, mi xau.
Tir cac két qua trén, xir Iy & ruou 30 do
két hop vai nhiét ¢ 70°C trong thoi gian 90
phﬁt 1a phut hop dé Puong quy c6 chit luong
tot.
3.3. Nghién ciru anh huong ciia bio qudn bang
dp sudt thép dén chit lwong Puong quy
Két qua nghién ctru anh hudng cua bao
quéan bang ap sut thap dén chit lugng Puong
quy dugc thé hién trong bang 3.3:

Bdng 3.3: Anh hudng ciia bao quan dp sudt thap dén chdt hrong Pwong quy

Chi tiéu Thoi gian BQ D02 p7 D8 P9
(thang)
Chit chiét dwoc 0 37,54a 36,35a 36,31a 36,27a
(%) 6 33,45 - - _
9 - 32,65a 33,63b 34,65¢
Z-Ligustilid (%) 0 0,50a 0.47a 0.45a 0.46a
6 0,36 - - -
9 - 0,36a 0,39b 0,42¢
Tong so0 VKHK 0 7,95.10%b 4,18.10% 442.10% | 4,61.10%
(C¥U/g) 3 9,94.10%d 1,21.10% 9,21.10°b | 6,30.10%
6 2,02.10%¢ 6,07.10°b 3,01.10°%a | 1,92.10°a
? - 1,00.10% 8,62.10°b | 5,37.10%
~ R °
bo am (%) 0 13.75a 13.73a 13.66a 13.69a
3 15,08b 14,02a 13,94a 13,83a
6 17,40¢ 14,98ab 14,61ab 14,292
9 ] 15.75b 15.53b 15.13a
Cim quan 0 17,192 18,99b 18,80b 19,15b
(diém) 3
15,43a 17,77b 18,08bc 18,78¢
6 10,47a 15,92b 16,75¢ 17,57d
9 - 14,222 15.91b 16,23b
Mait d¢ con 0 - - - -
trung (con/kg) 6
246 0 0 0
9 - 0 0 0

(Trong cting mot cot, cdc s6 cé chir cdi giong nhau thi khéng sai khdc nhau c6 y nghia ¢ mike 0=0,05)

Ghi chii - : Mau khéng kiém tra
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Bao quan san pham kho trong moi
truong diéu bién khi 1a phuong phap phu
hop thay thé cho viéc sir dung cac chat
x0ng hoi hoa hoc ma du lugng cua ching
trong san pham c6 thé gay anh huéng xau
dén sirc khoe con nguoi. Phuong phap nay
¢6 101 14 trc ché trao d6i chat va ho hap cua
con trung va sinh vat hiéu khi trong qua
trinh bao quan bang cach giam O, va tang
CO,, ma trong d6 CO, anh huéng dén sinh
1y cua con trung ( Nicolas va Sillans, 1989)
[10].

Két qua bang 3.3 cho théy:

Ham luong chét chiét dugc va ham
luong Z-ligustilid c6 xu huéng gidm trong
thoi gian bao quan. Trong sudt thoi gian
bao quan, ¢ thoi diém 6 thang, ham lugng
chat chiét duoc & mau P02 giam khoang
10,90% so v&i ban dau tuong ung la
33,45%, ham lugng Z-ligustilid giam 30%
s0 v6i ban dau tuong ung 1a 0,36%. Trong
khi do, ¢ thot dlem 9 thang, sy giam nay
thap hon & cac mau bao  quan bang ap suat
thap, thip nhat 1a & mau P9 chi khoang
4,47% so voi ban dau tuong ing 1 34,65%
chat chiét duoc va ham luong Z-ligustilid
1a khoang 8,70% so v&i ban dau tuong tmg
1a 0,42%.

Trong thoi gian bao quan, tong s vi
khuan hiéu khi c6 sy tang 1én & cac mau va
co su sai khac nhau c6 y nghia & muic
0=0,05 . Cu thé, trong 6 thang bao quan
tong sd vi khuan hiéu khi & miu D02 1a
2,02.10%cfu/g, trong khi do tai thoi diém 9
thang, cac mau D7, B8, P9 mirc ting thap
hon, thap nhat 1a mau P9 voi 5,37.103
cfu/g, nam trong ngudng cho phép theo
dugc dién Viét Nam V. Thuc té cho thay,
mau d6i ching bao quan & moi truong ap
suat thuong, Puong quy Xuat hién moc tu
thang thtr 6 trong khi cac mau bao quan &
ap suat thap khong xuat hién.

Vé ban chat ciia phuwong phéap bao
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quan ap suat that 1a lam giam ham lugng
oxy trong moi truong bao quan tur d6 lam
han ché cac qua trinh oxy héa cac hop chat
hiru co, sy phat trién cua vi sinh vat va con
trung. Ngoai ra v6i viée st dung ap suat
thép da loai bé dugc sy anh hudng/tac
dong ctia cac yéu td moi truong bén ngoai
(46 am moi truong, nhiét d6 vv..), khong
khi bén trong khéi san pham gan nhu bi
loai bé nén han ché dugc hién tuong dong
am, do d6 d6 4m san pham 6n dinh. Két
qua bang 3.6 cho thdy mau D02 ¢6 do ting
am cao nhat 1a 17,40%, trong khi d6 cac
mau D7, P8, P9 d6 4m ting cham, thap
nhét 12 mau D9 1a 15,13%, nam trong murc
cho phép cua dugc dién Viét Nam V.

Chat lugng cam quan & cac cong thirc
trong thoi gian bao quan c6 su bién doi.
Trong 6 thang bao quan, cam quan thap
nhat & mau D02 1a 10,48 diém, mau co su
xudng cip rd rét so véi ban dau. Pidu nay
phu hop véi thyc té trong diéu kién bao
quan thuong, khi d6 m tang 1én cung voi
su xuat hién cua con trung gay hai, chat
lugng dugc liéu suy giam chit luong
nghiém trong. Trong khi do, sau 9 thang
bao quan cac mau D7, B8, P9 dugc lidu
van dat muac chat lugng kha, tot nhat 1a
mau P9 dat 16,23 diém va khong c6 su
xudt hién ctia con tring. Diéu nay phu hop
v6i nghién ctru cua Thomas W. Phillips va
cs (2000) rang bao quan kin bang mang
PVC trong mdi truong ap sudt thap tur
200mmHg tré xudng co thé tidu diét con
trung sau thu hoach dbi véi san pham kho
trong diéu kién nhiét d6 thuong. Pay la
mot giai phap co thé thay thé methyl bro-
mide trong bao quan tuong d6i don gian,
chi phi thap va c6 thé ap dung cho nhiéu
dbi twong [12].

Tur cac két qua trén cho thdy bao quan
Puong quy & ap suét thip 250mmHg cho
chat luong tot vé cam quan, d6 am, giam
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su phat trién ctia vi sinh vat va ngan ngira
su phé hoai ctia con trung, duy tri hoat chat
trong duong quy.

4. KET LUAN

Nghién ctru da xac dinh so ché xir Iy
axit citric pH 2,5-3 trong 60 phut c6 hiéu
qua tot trong vi¢c han ché vi sinh vat bé
mat, ting cdm quan va it tac dong dén ham
lugng hoat chit co trong duogc liéu. Hon
nita xir 1y @ rugu 30 d6 con va u & nhiét do
70°C trong 90 phut giit hoat chat t6t nhat
va tao huong vi cho dugc li¢u. Bdo quan
duong quy bang viéc str dung 6yfap suit
thap & mirc 250mmHg két hop mang PVC
d6 day 0,4mm sau 9 thang bao quan & nhiét
d6 thuong cho chat lugng duoc lidu tot,
ham luong hoat chit dat tiéu chuan duogc
dién, d6 am, vi sinh vat tong s6 nam trong
muc cho phép theo dugc dién Viét Nam V.
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