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a) Ban v€ tam ga dao

b) Anh thuc tim gd dao  ¢) Dao ché

Hinh 6. Tam g4 dao va dao ché.

Ludi dao sir dung 13 dao roc gidy co
kich thudc 70x9x0,4 (DxRxD) (mm) véi goc
sac 12 9,46°,

Déi v6i khi str dung dao ché cii (chua
cai tién) vi bé rong dao 16n 18mm va goc
nghiéng miii dao 60° thi khi nan tre di qua s&
c6 do ma sat voi dao ma bé day 16n thi do
ma sat cang lon lam cho thanh tre ché ra
khong dat yéu cau. Do d6, tién hanh thay doi
dao ché 6 chiéu rong 1a 9mm, goc nghiéng
miii dao 30° giam dugc lyc ma sat gilra
thanh tre va dao.

Do yéu cau ché nan tre thanh nhiéu
manh nho diéu nhau, bd dao ché véi uu diém

chac chan, c6 do chinh xac cao (véi tam ga

dao dugc gia cong bang phuong phap cit
day CNC). Vi vay, dé dam bao duoc yéu cau
nay ciing nhu viéc thao lap va thay thé mot
cach don gian va thuan tién. Hinh 6. 13 h¢ ga
dao trudc va sau khi cai tién,

Nguyén ly hoat dong: Nan tre khi di
qua cac cap 16 cudn dugc diy vao cac ludi
dao ché va duoc tach ra thanh nhiéu nan co
cung kich thudc nho cac ludi dao duge mai
bén, sip xép ndi tiép va so le nhau trén tim
ga dao, thm ga dao duogc ¢ dinh trén ban dao
va dugc gilt chit nho cac bulong. Ban dao
duoc lién két chat véi khung may thong qua

tAm d& ban dao.
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3.1.3. Cii tién ban cép li¢u

Trong qua trinh thyc hanh thir
nghiém may: nhan théy ban cép liéu bi léch
sang phai cho nén khi tién hanh ché thanh
tre c6 xu hudng bi 1éch khoi hudng thang
do do lat ché sau khi ché ra bi dut, so, gay
va sb lat ché sau khi ché ra chua dat yéu
cau.

a) Bo ga dao trude khi cai tién - bo ga
dao gom nhiéu tam thép ghép lai

Céc cong \{iéc thyc hién dugc trong qua
trinh cai tién:

+ Thay méi 10 xo ban cép liéu

o+ B6 tri lai cac 6 bi dan hudng trén

ban cap li¢u

+ Can chinh lai ban cép liéu

Sau d6, tién hanh diéu chinh va dua
vao khdo nghiém nhan thay két qua cua lat
ché dat yéu cau.

i

b) B6 g4 dao sau cai tién - 1a khdi thép duoc
cit ranh g4 dao bang may cét ddy CNC

Hinh 7. B gé dao cua may.

a) Ban cap liéu chua cai tién

Cii tién vi tri ciia bi din huéng

b) Ban cap liéu da cai tién

Hinh 8. Ban cép liéu.

3.1.4. Ban vé may hoan chinh sau qua
trinh cai tién

Sau khi thyc hién qua trinh cai tién,
tién hanh vé lai ban v€ may ché nan tre bang

phan mém Inventor 2016 nhu hinh 9a va ché
tao mau may cai tién nhu hinh 9b.
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a) Mau may v€& bang phan mém inventor

b) Méy thuc té sau qua trinh cai tién

Hinh 9. Mau may sau cai tién.

1. Banh xe; 2. Khung may, 3. Bo phdan ga dong co; 4. BPong co dién, 5. Bo phdn cdng xich;

6. L6 cuon sau; 7. Goi nang truc, 8. Lo xo nén truc; 9. Bo dao ché; 10. Co céu dinh huong;

11. Khung ds 16 xo nén; 12. Bé truyén dai II; 13. Lé cudn triede; 14. Ban cdp liéu; 15. Goi
do truc I; 16. Bo truyén dai I; 17. Ban dap diéu chinh

3.2. Két qua khao nghiém tir qua trinh
cai tién

3.2.1. Cong tac chuin bi cho qua trinh
khdo nghiém

Khao sat, xac dinh loai tre duoc sur
dung tai Hop tac xa may tre Bao La la tre 10
0, duoc thu mua tir ving ntii huyén A Ludi,
thanh phd Hué. Tre sau khi trai qua qué trinh

-- ———
r—— S —— =
— ——
| s = e
— e
o P Py
F [
| It -
=~ : — I - ﬁ

b) Chudn bi cdc thanh tre ¢) Xac dinh do am

a). Chudn bi tre 6ng

phoi dén mot d6 am thich hop, s& tién hanh
cua thanh tung doan tre cd kich thudc phu
hop. Cac doan tre nay tiép tuc duoc ché nho
thanh c4c nan tre c¢6 kich phi hop dé dwa vao
may dé thuc hién qua trinh ché. Cac kich
thudc nan tre thuong dung tai hop tac xa
(dai x rong x day): 400x10x3, 450x10x3,
500x10x3, 600x10x3, 700x10x3. Hinh 10.
mo ta qua trinh chuan bi thanh tre.

————

Hinh 10. Chuén bi tre va xac dinh do 4m thanh tre.
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3.2.2. Tién hanh khao nghiém

Str dung bién tan thay ddi toc do dong
co dong co (900, 1050, 1200, 1400 vg/ph),

90
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thi nghiém trén 03 do 4m tre khac nhau 9,5;
16,5 va 34%). Kich thudc thanh tre trudc khi
ché 500x10x3 (mm). Két qua nhu hinh 11.

#9000 rpm

A1050rpm
01200 rpm
£1400 rpm

I
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7

95 16.5

34
D6 dm thanh tre (%)

Hinh 11. Anh huong cua do Am va toc do dong co dén chat luong ché tre.

Két qua khao nghiém cho thay, khi may
chua cai tién, thanh tre bi xo va ty 1€ thanh
tre dat yéu cau khoang 50-60%; sau khi cai
tién cho thdy ty 16 thanh nan tre dat yéu cau
nhét 1a trén 80% va sb nan tre ché ra dong
déu, khong bi dap nat. O tdc do cua dong co
thap (900 vg/ph) thi nan tre ché ra van con
bi so va d¢ bong bé mait 1a rat thép, nhung

khi tang toc do 1én thi do bong bé mit dan
duoc cai thién, do bong tt nhat khi may lam
viec ¢ téc do6 dong 1a 1200 va 1400
vong/phuat. Trong 03 muc do 4m da chon,
v6i d6 4m thanh tre 16,5% cho két qua ché
t6t nhat. May ché dat nang sut cao hon 3000
nan/gio, may lam viéc on dinh va an toan,
d& van hanh va bao dudng. Mot s hinh anh
thanh nan tre sau ché nhu hinh 12.
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Hinh 12. Két qua ché tmg véi kich thude 500x10x3.

4. KET LUAN

Nghién ctru da thiét ké cai tién mot s6
bd phén cua may ché nan tre cia Cong ty
TNHH co khi ché tao Tuén Tu, cac bd phéan
dao ché, 16 cudn, cép lidu cai tién lam viéc
6n dinh, an toan va dap ung yéu cau dat ra;
nang sudt may dat 3000 nan/h, ty 1€ nan tre
dat tiéu chuan trén 80%, nan tre co kich
thude dong déu, d6 bong dat yéu cau va ty 18
hao hut do gidm dugc lugng nan tre bi dap
v3. Mot sb két luan nhu sau:

- May lam viéc dat nang suat va chét
luong tot nhat khi do 4m nguyén liéu thanh
tre khoang 16,5%, toc do may tir 1200 —
1400 v/ph.

- Céc 16 cubn duoc cai tién lai nham
dong bo hoa tde do dai giam luc xé khi ché;
moét s6 16 kéo dugce thay bang vit liéu cao su
nén khong gay dap vd nan tre;

- Bo phan ga dao duoc cai tién véi gia
cong cat day CNC dam bao do chinh xac
cao, va thuan logi khi thay dao mai lién tuc
trong qua trinh lam viéc;

- Ci tién bo phan din hudng dau vao
bang cach thay d6i vi tri con lan dinh hudng
thanh tre dau vao dé hoat dong on dinh, an
toan va dap Gng yéu cau dit ra nan tre sau

khi ché déu dat kich thudc theo chiéu day 1a
Imm.

Tuy vay, cong doan lya chon va
chuén bj tre can dugc quan tim chu y dé dam
bao nang suit va chét lugng ché cua may.
Mau may da duogc cai tién ban giao s dung
tai Hop tdc xa may tre dan Bao La, huyén
Quéng Dién, thanh ph6 Hué.
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NGHIEN CUU THUC NGHIEM SAY TRAI SA KE THAI LAT BANG BOM NHIET
KET HOP BUC XA HONG NGOA

Lé Anh Pirc!, Nguyén Vin Nhanh?,
Nguyén Thanh Tan®, Pham Vin Kién’

TOM TAT

Nghién ciru tdp trung vao anh huwdng ciia cdc ché dé say khdc nhau ciia phirong phdp
sdy bom nhiét két hop birc xa hong ngoai (hong ngoai) dén thoi gian say va sw thay déi mau
sdc ciia qua sa ké thdi ldt sau khi sdy. Qud trinh sdy thire nghiém dwge tién hanh véi nhiét do
tac nhén sdy la 45°C, vdn toc tac nhén sdy la 2,5 m/s va cong sudt hong ngoai tai cdc mirc 0
W, 250 W va 350 W, trong do, ché dé sdy tai mikc cong sudt 0 W twong vimg voi ché dg chi say
bom nhiét. Két qua say thwc nghiém cho thdy phwong phdp sdy bom nhiét két hop hong ngoai
tai mikc cong sudt hong ngoai 350 W dat toc dé sdy cao nhdt vdi thoi gian sy ngdn nhat (180
phiit), giam khodng 25% va 45% so voi tai mirc cong sudt hong ngoai 250 W (240 phit) va
chi say bom nhiét (330 phit). Tuy nhién, sa ké khé sau khi sdy bom nhiét duy tri dwoc mau
sdc tot nhat voi chi sé thay déi mau thap nhat la 4,59 so véi say bom nhiét két hop hong ngoai
tai mikc cong sudt hong ngoai 250 W (5,00) va tai mikc cong sudt hong ngoai 350 W (5,88).
San phdam sdy ctia tat ca cac ché dg say déu dat yéu cau, bé mdt san pham sdy khong bi nitt,
san pham sdy van gitk dwoc hirong vi déic trung ciia sa ké. Két qua nghién civu sé 1a co s6 cho
viéc xdc dinh phwong phdp sdy va ché do sdy phit hop nham dat hiéu qua sdy cao cho cdc
logi nong san.
Tir khoa: Sa ké, chi sd thay d6i mau sic, thoi gian séy, bom nhiét, bom nhiét két hop héng
ngoai.

STUDY OF EXPERIMENTAL DRYING OF SLICED BREADFRUIT USING HEAT
PUMP COMBINED WITH INFRARED RADIATION

ABSTRACT

The study focused on the effect of different drying modes of the heat pump combined with
infrared radiation drying method on the drying time and color change of sliced breadfruit
after drying. The experimental drying process was carried out with drying air temperature of
45°C, drying air velocity of 2.5 m/s and infraved power of 0 W, 250 W and 350 W, in which,
the drying mode at 0 W corresponds to the only heat pump drying mode. The experimental
drying results showed that the combined drying method at infrared power of 350 W achieved
the highest drying speed with the shortest drying time (180 minutes), reducing by about 25%

'Khoa Co khi Cong nghé, Trudng Pai hoc Nong Lam TP. H5 Chi Minh
2Vién Ky thuat Hutech, Truong Pai hoc Cong nghé TP. Ho6 Chi Minh
3Khoa Ky thuit 6 t6, Truong Céng Nghé Vin Lang, Truong Pai hoc Vian Lang
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and 45% compared to at infrared power of 250 W (240 minutes) and the heat pump drying
(330 minutes). However, the dried breadfruit after heat pump drying maintained the best color
with the lower color change index of 4.59 compared to the combined drying method at the
infrarved power of 250 W (5.00) and at the infrared power of 350 W (5.88). The dried products
of all drying modes met the requirements, the surface of the dried products did not crack, and
the dried products still retained the characteristic flavor of breadfruit. The results would be
the basis for determining appropriate drying methods and drying modes to achieve high
drying efficiency for agricultural products.

Keywords: Breadfruit, color change index, drying time, heat pump, heat pump combined

with infrared radiation

1. PAT VAN PE

Cay sa ké 1a mot loai cdy duogc trong ¢ hau
hét cac nudc nhiét di va nhiét d6i am trong
d6 c6 Viét Nam. Qua sa ké c6 thé duge dung
lam trai cay hodc rau. Cay sa ké 1a mot loai
cay da nang co gia tri kinh té vi né cho qua
c6 ham luong dinh dudng cao bao gdm
protein, calorie, ham lugng chit béo bao hoa
thap, it cholesterol va mudi natri va chua
nhiéu vitamin C [1, 2]. Sa ké v6i ham lugng
chét dinh dudng cao rit c6 loi cho strc khoé
nhu cai thién tiéu hoa, giam nguy co mic
bénh tim mach, gidm dau co xuong khodp,
gitip mit sang khoe, ngan ngira cic bénh
nhiém khuén, chdng oxy hoéa va ting cudng
chirc ning hé mién dich [1, 3]. Tuy nhién,
gidng nhu nhiéu loai nong san khéc, sa ké ¢6
ham lugng 4m kha cao khoang 50 — 80%
(w.b). Haim luong 4m cao trong ndng san
thuc phém s€ kich thich hoat dong cua vi
khuan va cac phan tng sinh héa [4]. Vi vay,
sa ké d& bi hu théi trong qua trinh bao quan
va kho bao quan sa ké tuoi trong thoi gian
dai [5]. Say kho da tré thanh mot phuong
phap bao quan ndng san thuc phdm hiéu qua.
Qué trinh sdy kho 1a mot qué trinh truyén
nhiét truyén am dién ra déng thoi va co ban
chat kha phtc tap [6]. Sau qua trinh sdy, do
am clia san pham say kho giam xudng gitp
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thoi gian str dung dugc kéo dai va co thé bao
quan trong thoi gian dai [7]. Qué trinh sy
bao gdm ba phuong phép truyén nhiét nhu
dan nhiét, d6i luu va bic xa [9]. C6 mdt sb
cong nghé siy thong dung da duogc ap dung
dé sdy cac san pham nong nghiép bao gdm
phoi ning, sdy d6i luu khong khi néng, sdy
bom nhiét, sdy chan khong, sy ung dung
song radio, sdy vi song, siy hong ngoai va
sdy két hop [10]. Sy d6i luu khong khi néng
dugc s dung rong rdi vi nhitng wu diém
chinh cta né 1a téc do séy cao, dé van hanh
va chi phi dau tu thap [11]. Tuy nhién, tac
nhan séy ¢ nhiét do cao co thé anh hudng
dén chat lugng san pham siy ca vé dinh
dudng va cam quan. Trong qua trinh sdy
bom nhiét, tic nhan sy c6 am do thap va
nhiét do thip dudi 60°C, giup hd tro qua
trinh khuéch tan 4m tir bén trong vat liéu ra
bé mit nhanh hon va rat ngan thoi gian sy,
ddng thoi duy tri duoc chét luong cua san
pham sy [12]. K¥ thuat sdy sir dung birc xa
hdng ngoai c6 mot s6 vu diém nhu téc do gia
nhiét cao hon, thoi gian sy ngin hon, giup
duy tri duoc chat lugng san pham sdy cao
[13]. Co ché gia nhiét hong ngoai (IR) hoat
dong dua trén viéc truyén nang luong nhiét
thong qua buc xa dién tr, ma cu thé 1a tia
hong ngoai. Tia hong ngoai tir ngudn nhiét
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nhu dén h@)ng ngoai dugc hép thu bdi vat liéu
va chuyén hoa thanh nhi¢t bén trong vat li€u
séy va ho tro tang tde do gia nhiét [14, 15].
K thuét sdy két hop IR véi cac phuong phap
sdy khac nhu sdy déi luu khong khi néng va
sdy bom nhiét c6 thé xem la phuong phap
sdy hiéu qua cho céc loai nong san [16 — 19].
D3 c6 mot sd nghién ciru trude day vé siy
qua sa ké dé xac dinh hiéu qua cua phuong
phap say va chat luong san pham sa ké kho
cling nhu xac dinh mot sb thong sé cua qua
trinh sdy. Famurewa va cong su (2015) [20]
d3 thuc nghiém sdy qua sa ké thai lat bang
ba phuong phap nhu phoi ning, sdy d6i luu
khong khi nong bang ti say va sdy ddi luu
khong khi nong bang 10 sdy dung nhién liéu
sinh khéi. Két qua thuc nghiém cho thiy san
pham sdy duy tri dugc ham luong Protein
cao nhét dbi voi phuong phap sdy dbi luu
khong khi nong bang ti sdy va thap nhat 1a
phoi ning. Trong khi d6, mau sic cia sa ké
kho bi d6i mau dam hon khi sdy ddi luu
khong khi néng so vai khi phoi nang. Denni
va cong su (2017) [21] d3 thuc nghiém sdy
qua sa ké thai lat bang phuong phap dbi luu
khong khi néng véi dai nhiét do sdy 1a 50°C,
60°C, 70°C, va 80°C. Két qua thuc nghiém
xac dinh dugc ché d6 sy tai 60°C 1 hiéu
quéa nhét véi thoi gian siy ngan khoang 100
phut, san pham sdy duy tri dugc hinh dang
mau sic tot nhat. Trong khi d6, ché do sy
80°C cho thoi gian sdy ngan nhat nhung san
pham say bi cong vénh, nit nhidu va mau sic
bi chuyén sang mau nau ddm. Camille va
cong su (2017) [22] da thyc nghiém sdy qua
sa ké thai lat bang ti sdy ddi luu khong khi
néng voi nhiét do tic nhan say 1a 21°C, 40°C,
55°C va toe do tac nhan sdy 14 2,5 va 4,6 m/s.
Két qua thuc nghiém da xac dinh dugc anh
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hudng cua cac thong sd dau vao dén qua
trinh séy. Trong do, nhiét do va tbe do tac
nhan siy tang giup giam dang ké thoi gian
sdy va nhiét d sdy 1a yéu t chinh quyét dinh
thoi gian sdy. Taruna va cong su (2018) [23]
d3 nghién ctru thuc nghiém sdy qua sa ké thai
lat bang 10 sdy vi song vai cong suat vi séng
1a 420 W, 540 W va 720 W nham xdc dinh
mirc 46 anh hudng cua cong suat vi song dén
mot s6 tinh chat vat Iy ciia san phdm siy. Két
qué thuc nghiém cho thay khi ting cong suét
vi séng giup giam théi gian sdy dang ké,
trong khi d6 lai khién gié tri ciia thong sb kha
ning hap thy am va chi sé thay d6i mau
chung (AE) tang. Mau sic cta sa ké kho co
d6 tuoi sang hon tai mirc cong suat vi song
cao hon do thoi gian tiép xuc v6i nhiét do
cua vat liéu duoc rat ngén dang ké. Jassin va
cong su (2022) [24] da c6 nghién ctru thyc
nghiém sdy 16p mong qua sa ké bang ti sdy
d6i luu khong khi néng véi nhiét do sy
trong khoang tir 55 dén 65°C. Két qua xéc
dinh dugc nhiét 6 sy tang gitp tang toc do
sdy v6i hé s6 khuéch tan 4m hiéu qua tang tir
6,49114"2m?/s dén 1,.29823"" m%s.

Hau nhu chua c6 nghién ciru ndo vé sdy qua
sa ké béng bom nhiét két hop véi buc xa
hdng ngoai. Trong khi d6, phuong phap két
hop nay c6 thé coi 1a rt hiéu qua dung dé
sdy qua sa ké. Sdy bang bom nhiét vi tac
nhan sdy c6 nhiét do thap giup duy tri duoc
chét luong cam quan va dinh dudng cua sa
ké kho. Bén canh do, buc xa héng ngoai s¢€
gitip ting tdc do gia nhiét vat lidu va giam
thoi gian siy. Muyc tiéu ctia nghién ctru 14 tién
hanh sy thir nghiém qua sa ké thai 1at bang
phuong phap say bom nhiét két hop IR nham
danh gia hiéu qua ctia cac ché do siy. Trong
d6, cac thong sb dau ra cua qua trinh sy 1a
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thoi gian sdy va chi sd thay d6i mau cua sa
ké kho.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu sdy

Vit liéu sdy 1a qua sa ké tuoi mua tai Chg
néng san Thu Pirc, Thanh phd H6 Chi Minh,

Viét Nam. Qua sa ké dugc rua sach, got vo
va thai lat day 2,5 mm. B§ 4m ban dau cua
cac cac lat sa ké tuoi la 75,5 £ 0,1 (%, w.b).
Khéi luong sa ké 1a 2 kg cho mdi mé say.
Céc lat sa ké tuoi dugc cho nhu trong Hinh
1.

Hinh 1. Cac lat sa ké tuoi

2.2. Phuwong phap thue nghiém siy

May sdy bom nhié két hop hong ngoai duoc sir dung cho thi nghiém sy c6 so d6 nguyén ly

nhu trong Hinh 2.
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Hinh 2. May sdy bom nhiét két hop hong ngoai

Trong dé, 1. Mdy nén; 2. Dan ngung tu; 3. Dan ngung tu phu 4. Dan bay hoi; 5. B¢ diéu
khién dién; 6. Nhiét dién tro; 7. Bom khong khi; 8. Can dién tir; 9. Bong héng ngoai, 10.
Khay sdy; 11. Mau lat sa ké; 12. Buong say; 13. Ong dan khéng khi

May sy bao gom mot bo bom nhiét va hai
béng hdng ngoai dugc lip dit bén trong
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buéng séy. B6 bom nhiét hoat dong vdi cong

suat 16n nhat 1a 0,75 kW va cac bong hong
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ngoai c¢6 budc song dién tur trong khoang
0,76 - 1.000um, tan s6 50Hz va cong sut
hoat dong 1a 250 va 350W. Bom khong khi
s& hut va day khong khi (tic nhan siy) luu
thong qua bd bom nhiét lan luot qua cac bo
phén ctia bom nhiét nhu méy nén, dan ngung
tu, van tiét luu va dan bay hoi. Sau khi luu
thong qua bd bom nhiét, tac nhan siy s& dat
dugc nhiét d6, 36 4m va van tdc xac dinh.
Tac nhan sy tiép tuc di vao budng sdy va
két hop véi nang lugng birc xa hong ngoai
dé thyc hién qua trinh sdy.

Do 4m ban dau cta cac mau sa ké duoc xac
dinh bang may phan tich d6 4m (YOKE
DSH-50A-1), khdi lugng mau phén tich tbi
da: 50 g + 0,01%, pham vi do am duoc phan
tich: 0 — 100%.

Can dién tr (OHAUS SPX2202) c6 gia tri
do chuén 13 2200 = 0,01 g dugc su dung dé
can cac mau sa ké trong qua trinh sdy. Qua
trinh can duoc thyc hién sau moi 30 phut 1
lan trong sudt qua trinh say cho dén khi cac
mau sa ké dat dugc d6 am 1a 12+ 0,1 (%,
w.b). Qua trinh can dugc thuc hién 3 lan va
liy gié tri trung binh. Am d¢ cua vat liéu tai
thoi diém sdy t duoc xac dinh theo cong
thac (1) [25].

M, = 100 — %’(100 — M) (1)

Trong do: M. do am cua sa ké tai thoi diém
sdy t (% wb.); Mo: d6 4m ban dau cia sa ké
(% wb.); We: khdi lwong sa ké tai thoi diém

sy t (g); Wo: khéi lugng ban dau cta sa ké
(g). (wb 1a am d6 theo co s& udt)

May do mau X-rite (Ci64) duoc sir dung dé
xac dinh cac chi s6 mau sic ciia cac mau sa
ké tuoi va kho dua trén thang mau CIELab.
Muoi lat sa ké cho mdi mé séy duoc chon dé
do mau sic va ldy gia tri do trung binh. Cac
chi sé dic trung cho sy thay d6i mau sic cua
san pham sdy kho dugc xac dinh theo cong

thirc (2).
AL*=Lo—L*; Aa* =ap—a*; Ab* =bo —
b* (2)

Sy thay d6i mau sic tong thé cua sa ké
dugc xac dinh bang chi sé thay d6i mau sic
tong thé AE* dugc xéac dinh theo cong thirc
(3) [25].

AE* = v AL +Aa*? + Ab*? 3)
Trong d0, gia tri L (mau sang) thay ddi trong
khoang tir 0 (den) dén 100 (tring); gi tri a
(mau d6 va xanh) thay d6i trong khoang tir 0
dén 60 (d0) hoac 0 dén -60 (xanh); gia tri b
(mau vang va xanh 14 cdy) thay doi trong
khoang tir 0 dén 60 (vang) hodc 0 dén -60
(xanh 14 cay).

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh huwéng ciia cac ché dd siy dén

thoi gian sy

Xu huéng giam 4m ciia cac mau sa ké trong
qué trinh sy bom nhiét két hgp hong ngoai
dugc trinh bay dudi dang dd thi nhu trong
Hinh 3.
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Hinh 3, D6 thi giam am trong qua trinh sdy sa ké

Nhu trong Hinh 3, xu huéng giam am cua
cac mau sa ké trong qua trinh sdy bom nhiét
két hop hong ngoai ¢ cac ché do sdy khac
nhau c6 xu hudng tuong ty nhau va phu hop
v6i Iy thuyét dudng cong dong hoc qué trinh
sdy. Trong qua trinh sdy bom nhié két hop
héng ngoai, sy ho tro cla co ché gia nhié¢t
bang IR d cai thién tc do sdy va giam dang
ké thoi gian sdy so véi chi sdy bang bom
nhiét, va khi ting cong suit hong ngoai s&
gitip tang toc do sdy. Thoi gian sdy can thiét
dé 4m do cua sa ké giam xudng con 12 (%,
w.b) 1a 330, 270 va 210 phut twong ing vi
cong suat hong ngoai 1a 0, 250 va 350 W. O
cong suat hong ngoai 1a 350 W, thoi gian sdy
c6 thé giam téi 25% va 45% so véi thoi gian
sdy ¢ cong suat hong ngoai 14 250 W va 0 W.
Piéu nay duoc giai thich trén co s ctia co
ché gia nhiét bang hong ngoai, trong do birc

xa dién tur tac dong lén bé mat vat liéu séy,
gdy ra nhiing thay doi vé trang thai cua cac
cac nguyén tir va phan tr bén trong vat li¢u
[26]. Khi vat liéu hap thu ning luong buc xa
hdng ngoai, cac phan tir bén trong vt liéu s&
rung dong & tan sd cao va ma st giita cac
phan tir dan dén su gia nhi¢t bén trong vat
liéu va nhiét d6 bé mit tang nhanh, nhanh
hon nhiéu so v&i truyén nhiét dan nhiét va
dbi luu [14, 15]. Két qua 1a tdc do siy trong
qua trinh siy bom nhiét két hop hong ngoai
duoc cai thién.

3.2. Anh huéng ciia cac ché df siy dén
mau sic ciia vt lidu sdy

Chi s6 thay d6i mau cta vat liéu sdy tng véi
ché d6 sdy khac nhau dugc trinh bay & trong
Bang 1. San pham siy cua cic ché do sy
khéc nhau duoc thé hién trong Hinh 4.

Bang 1. Gia tri cac chi so thay d61 mau sac

Chi s6 thay d6i mau

Ché do sa
© oSy L* a* b AE*
Chi siy bom nhiét 78,65 1,01 2,95 4,59
S4y HP két hop IR tai
ay BERLROP AREL 1 29,02 2,67 4,82 5,00
cong suat 300W
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SayHPkethopIRtai | 0 2,74 4,95 5,88
cong sudt 350W ’ ’ ’ ’
Mau sa ké tuoi 83,24 0,96 2,75 -
Y B %
< " &b
@ A -
(a) (b) (c)

Hinh 4. C4c mau sa ké kho twong tng véi cac ché do séy bom nhiét (a), bom nhiét két hop

hdng ngoai tai cong suit 250 W (b) va bom nhiét két hop hong ngoai tai cong suat 350 W

(c)

Béang 1 cho thay gia tri chi s6 thay d6i mau
sic tong thé (AE*) cua sa ké kho dat gia tri
cao nhat (5,88) dbi v4i ché do siy bom nhiét
két hop hong ngoai tai mirc cong suit 350W,
tiép theo 1a ché do siy bom nhiét két hop
hdng ngoai tai muc cong sudt 250W (5,00)
va thip nhét 13 ché do sdy chi dung bom
nhiét (4,59). Diéu nay chi ra ring mau sic
ctia sa ké kho trong qua trinh sdy bom nhiét
¢6 su thay d6i nho nhat sau khi sdy. Sy thay
d6i mau sic dugc cho 1a do qua trinh héa nau
do enzym boi sy khac biét trong cic hop chét
phenolic trong vt liéu s& dan dén qua trinh
héa nau do oxy hoda cua vat liéu [27].

Gia tri d6 sang (L*) ctia qué trinh sdy bang
bom nhiét (78,65), qua trinh sdy bing bom
nhiét két hop hong ngoai tai muc cong sudt
250W (79,02), qua trinh sdy bang bom nhiét
két hop hong ngoai tai mirc cong suit 350W
(78,09) cho thay ché do sdy bom nhiét két
hop hong ngoai tai mirc cong suat 250W, sa
ké kho tré nén sang hon so véi cac ché do
sdy khac. Piéu nay duoc giai thich bai yéu
t6 thoi gian sdy. Khi thoi gian siy cta ché do
sdy bom nhiét két hop hong ngoai tai mirc
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cong suat 250W ngdn hon so véi chi sdy
bom nhiét s& giam thoi gian tiép xtic ciia vat
lidu va khong khi néng nén giip mau sic cia
vat liéu sang hon. Tuy nhién & ché do say
bom nhiét két hop hdong ngoai tai mirc cong
sudt 350W tuy c6 thoi gian sdy ngin nhat
nhung v&i cong suat hong ngoai cao 350W
s& khién bé mat cua vat liéu bi tac dong boi
bt xa qua 16n s& khién mau sic bi d6i mau
dam hon [28]. Gia tri chi sb a* cao nhat dbi
v6i ché do sdy bom nhiét két hop hong ngoai
tai mrc cong suat 350W (2,74), tiép theo 1a
ché do sy bom nhiét két hop hong ngoai tai
mirc cong suat 250W (2,67) va thap nhat 1a
d6i véi ché do siy bom nhiét (1,01). Pidu
nay chimg t6 dudi tic dong cua birc xa hong
ngoai sé khién mau sic cua vat liéu bi bién
d6i sang mau do nhiéu hon. Twong tu, ché
d6 sdy bom nhiét két hop hong ngoai tai mirc
cong suat 350W co gia tri b* 16n nhit (4,95)
tiép theo 1a ché do siy bom nhiét két hop
hdng ngoai tai muirc cong sudt 250W (4,82)
va thap nhét 1a ddi voi ché d6 sdy bom nhiét
(2,95). Piéu nay chimg to ché do sdy bom
nhiét tuy thoi gian sdy 1au hon nhung bé mat
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vat liéu khong bi tdc dong bdi blic xa héng
ngoai nén vat li¢u duy tri dugc mau vang
nhat dic trung ciia sa ké t6t hon. Trong khi
d6, ché d6 say bom nhiét két hgp hong ngoai
cho mau sic ctia san pham bi d6i mau sang
vang dam hon va khi tang cong suit hong
ngoai thi nirc o tac dong cua buc xa s€ tang
khién vat liéu chuyén mau vang ddm nhiéu
hon [28].

Bén canh do, Hinh 4 cho théy sa ké kho sau
khi say bang bom nhiét c6 kha ning giir mau
t6t nhat, san pham van giit dwoc mau vang
nhat tuoi ciia miu sa ké tuoi. Mic du san
pham siy bom nhiét két hop hong ngoai van
gitr dugc mau sac dac trung cua sa ké tuoi,
nhung mau vang nhat cua sa ké gidm va mau
cta sa ké chuyén sang mau sam hon so véi
sdy bom nhiét do tic dung nhiét cia niang
luong hong ngoai trong qua trinh say. Nhin
chung, san pham sdy kho cua ba ché do say
déu dat yéu cau, bé mit san phém khong bi
nut, san pham siy kho van gitr duoc huong
vi ddc trung cua sa ké. Chat lugng bé mit va
huong vi cta san pham say kho dugc danh
gia thong qua céc giac quan cua con nguoi.
4. KET LUAN

Thuc nghiém sdy qua sa ké thai 1at bang
phuong phap siy bom nhiét két hop birc xa
hdng ngoai tai ba mirc cong suat 350 W, 250
W va 0 W (chi sdy bom nhiét) v&i nhiét do
tac nhan sdy 1a 45°C, van tdc tac nhan sdy 1a
2,5 m/s. Két qua sdy cho thiy sdy bang bom
nhiét két hop héng ngoai tai muc cong suét
250 W va 350 W dat toc do sdy cao va rit
ngin thoi gian sy dang ké so vdi chi say
bom nhiét. Trong do, thoi gian sdy cua sy
bom nhiét két hop hdong ngoai tai mirc cong
suit 350 W giam khoang 25% va 45% so voi
tai muc cong sudt 250 W va chi siy bom
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nhiét. Miac du thoi gian sdy cua sdy bom
nhiét 1au hon hai ché d6 sdy con lai, nhung
san phém séy bom nhiét lai dat chét luong
t6t nhat khi san pham siy van gitt nguyén
mau vang nhat tuoi ban dau ctia mau sa ké
tuoi. Nhin chung, san phdm sdy cua ba ché
d6 sdy déu dat yéu cau vé hiéu qua sdy, bé
mit san pham khong bi nut, san phim sdy
van giit duoc huong vi dic trung cia sa ké.
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BAI BAO: "NGHIEN CUU MOT SO THONG SO CHINH
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GCUA MAY BOC VO XANH QUA MAC CA
Tran Pirc Tuan’, Vii Hitu Hoang', Nguyén Xudn Bién',

] ] Ngé Vin Phwong', Tran Vin Hoan!, Mai Vin Héi!
TOM TAT

Bai bdo trinh bay qud trinh nghién civu, tinh todn va thiét ké mdy béc vé xanh qua mdc
ca vé6i néng sudt 500 kg/gio nham dap iing nhu cau co giéi héa khdu so ché sau thu hoach
mdc ca. Nghién citu diea trén cdc nguyén 1y phd v cau tric 16p vo xanh théng qua lwc ma sat
va nén ép. Bang viéc khao sdt cdc théng sé co Iy ciia qua mdc ca, lwa chon cdu tao hop Iy
cho cum béc vé va téi wu hda cdc thong s6 van hanh nhw téc do truc, luc ép va kich thuoc
khe hé, may dwoe thiét ké véi kha ndng boc sach trén 95%, ti 1é ton that nho hon 2% va dé
dang bao tri. Bai bdo bao gom phdn tich nguyén Iy lam viéc, tinh todn cdc bé phdn chinh, mé
phong so do két cau va dé xudt hiedng hoan thién, kiém nghiém thue té trong twong lai.

Tir khéa: Mic ca, boc vo xanh, thiét ké may.

RESEARCH ON SOME MAIN PARAMETERS OF MACADAMIA GREEN

PEELING MACHINE
ABSTRACT

The article introduces the research, calculation, and design of a green husk peeling
machine for macadamia nuts with a capacity of 500 kg/hour, aiming to meet the
mechanization needs of post-harvest processing. The article is based on principles of
breaking the structure of the green husk through friction and compression forces. By
analyzing the physical and mechanical properties of macadamia nuts, selecting an
appropriate structure for the peeling unit, and optimizing operational parameters such as
shaft speed, pressing force, and clearance size, the machine is designed to achieve over 95%
peeling efficiency, with a loss rate of less than 2%, and easy maintenance. The article includes
an analysis of the working principles, calculations of the main components, a structural
diagram simulation, and proposes directions for future completion and practical testing.

Keywords: Macadamia, green husk peeling, machine design.

'Vién Co dién ndng nghiép va Cong nghé¢ STH
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1. PAT VAN PE

Nganh cong nghiép so ché va bao quan
hat mic ca trén thé gidi dang phat trién
nhanh chéng. Trong 15 nam qua (2010—
2024), san luong nhan so ché da tang tur
27.894 tan 1én 91.800 tan. Nhu cdu tidu thu
nhan méc ca du bao tiép tuc tdng manh, do
hién tai méc ca chi chiém khoang 1% trong
téng lugng tiéu thu cac loai hat toan cau. Du
kién dén nam 2030, ngudn cung méc ca toan
cdu méi chi dap tmg duoc khoang 50% nhu
cau thi truong (INC, 2024) [1].

Tinh dén nam 2024, Viét Nam c6 28
tinh trong mic ca voi khoang 20.000 ha, san
lwong dat gan 9.000 tin hat tuoi — ting gap
34 14n so v6i nam 2015. Viéc phat trién mic
ca mang lai hi¢u qua kinh té 13 rét, nhat 1a tai
vung Tdy Nguyén va Tdy Béc. Tuy nhién,
mot trong nhitng kho khan 16n hién nay la
qué trinh so ché sau thu hoach, nganh cong
nghiép hat méac mic ca trong nudc bat dau
mudn, thiéu may moc thiét bi trong cac cong
doan ché bién. Cong doan boc va tach vo
xanh hau nhu duoc thuc hién béng tay hodc
may méc thd so khong dam bao ning suét,
lam tang ty 1€ hu hong nhan va gay lang phi
dong thoi anh hudng t6i chit luong san
pham. Hién nay, hau hét cic may boc vo
xanh déu 4p dung quy trinh phan loai rdi méi
thuc hién boc vo xanh, chi ¢ thé boc nhiing
qua c6 cung duong kinh hodc duong kinh

chénh 1éch nhé sau phéan loai.
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Trudc nhitng nhuoc diém con ton tai
nhu trén cling nhu tinh dén dic diém cu tao
qua méc ca, pham vi dudng kinh qua va do
bén co hoc cua 16p vo xanh. Dé tai “Nghién
ciru cong nghg, thiét ké va ché tao hé thong
thiét bi dong bo dé so ché va bio quan hat
mdc ca tgi Pk Nong va ving Tay Nguyén”
da thue hién nghién ctru, thiét ké may boc vo
xanh qua mic ca 4p dung nguyén ly “ép +
lan” dé c6 thé boc duoce cac qua mic ca co
duong kinh khac nhau dong thoi co thé tu
dong héa, mo rong ning suit va tich hop vao
day chuyén dong b so ché bao quan hat mic
ca.

2. NOI DUNG NGHIEN CUU VA
KET QUA PAT PUQC

2.1. Pac diém va ciu tao qua mic ca
sau khi thu hoach

Qua mic ca thudng c6 dang hinh cau
c6 nim 16i, mau xanh, khi chin vo qua
chuyén tir xanh sang ndu va vo qua tu nit
theo chidu tir num 16i t6i cudng qua. Puong
kinh trung binh qua tir 20 + 45 mm tuy thude
vao gibng va diéu kién cham séc. Do 16p vo
qua mic ca chira nhiéu dau nén sau thu
hoach, qua méc ca can duge so ché nhanh dé
tranh 1én men, ndm méc anh hudng t6i chat
luong nhan mic ca. Ciu tao qua mic ca gdm
ba 16p chinh: Lop vo xanh bén ngoai cung,
16p vo cing bén trong va nhan mic ca trong

cung nhu Hinh 1
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G

Hinh 1. Péc diém va cau tao qua mac ca sau khi thu hoach

1- Lop vo xanh; 2- Lop vo cung; 3- Nhan Mic ca

Hiéu rd vé dic tinh va ciu tao qua mac
ca sau khi thu hoach 14 co s¢ dé nghién ciru,
thiét ké may. Nhiing thong sé nhu kich
thude qua, do day 16p vo xanh va luc ép can
thiét dé boc 16p vo xanh ra khoi hat 1a cac

thong s6 can thiét phuc vu cho viéc lya chon,

tinh toan thiét ké may boc vo xanh qua méc
ca. Nhom nghién ctru di thyuc hién 1dy mau
tai 3 dia diém ngau nhién tai tinh Pak Nong,
Pak Lic thuc hién do, kiém tra cac thong sb

qua mac ca

Hinh 2. M6t s hinh anh qua trinh do, kiém tra thong s6 cdu tao qua méc ca

1. Po kiém tra théng sb cdu tao qua
mic ca

- Phuong phap do: Ldy 3 mau ngiu
nhién tai 3 dia diém thu hoach méc ca mdi
mau 1 kg, trong mdi mau chon ngau nhién
10 qua. St dung thudc kep, can dién tu do,
can khéi lugng céc thanh phan cia ting qua
va ghi chép vao bang két qua.
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- Két qua do céc thong sb cau tao cia
qua mic ca duoc thé hién trong bang 1, 2, 3.
Bang 1. Thong s6 cdu tao qua mic ca
sau thu hoach- tai Xa Phu Loc, Huyén
Krong Nang, tinh Pk Lik — Gidong OC —
Vu thang 9, nam 2024.
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. Qui mic ca twoi Ldp vo xanh Hat mic ca
Lan thir|Duong kinh |[Khéi lwong| Chiéu day |[Khdi luong|Pudng kinh | Khdi lugng
(mm) (2) (mm) (2) (mm) (2)
1 20,04 16,52 3,65 8,98 16,17 7,76
2 33,59 23,63 5,56 13,42 24,64 10,32
3 36,70 27,07 4,39 13,38 29,78 13,72
4 31,32 17,51 4,96 9,42 24,11 8,12
5 34,78 25,94 3,94 12,02 29,09 13,78
6 35,19 26,25 5,95 13,86 28,22 12,35
7 34,88 25,69 6,42 14,10 25,99 11,52
8 34,36 24,71 4,58 12,76 27,62 11,74
9 38,28 29,71 3,87 14,72 31,08 14,86
10 35,04 22,34 4,58 12,20 27,21 10,11

Bang 2. Thong ) céq tao qua mic ca sau thu hoach- tai xa Quang Truc, huyén Tuy
Drrc, tinh Bak Nong — Giong OC — Vu thang 10, nam 2024.

. Qua mic ca twoi Lop vo xanh Hat mic ca
Lan thir|Duong kinh |[Khéi lwong| Chiéu day |[Khdi lwong|Puong kinh |Khdi lugng
(mm) (2) (mm) (2) (mm) (8)
1 34,33 26,31 4,13 14,61 27,34 12,48
2 33,15 21,58 4,35 11,16 26,78 10,33
3 33,43 22,11 4,08 12,1 25,28 9,92
4 34,21 20,96 4,74 11,48 25,75 9,4
5 32,6 20,21 4,54 11,04 24,6 9,11
6 32,66 18,07 4,1 8,6 24,68 9,4
7 34,34 21,47 4,69 13,06 24,02 8,38
8 33,31 21,42 421 11,54 25,87 9,82
9 33,59 20,84 4,8 12,11 24,91 8,69
10 34,3 24,52 4,05 11,92 27,86 12,45

Bang 3. Thong ) Cé:u tao qua még ca sau thu hoach- tai xa Thuan Ha, huyén Pik
Song, tinh Dak Nong — Giong A38 — Vu thang 10, nam 2024.

Miu Qui mic ca }u’()’i ‘L()'p vO xaph Hat mic ca
thir Duong kinh [Khoi lugng| Chiéu day [Khoi lugng|Duong kinh | Khoi lugng
(mm) (2 (mm) (2 (mm) (2
1 38,38 28,35 4,58 13,98 31,12 14,33
40,01 31,04 4,04 15,38 32,47 15,52
3 34,8 22,38 4,39 12,05 27,03 10,26
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4 35,1 21,77 5,01 12,65 26,03 9,08
5 45,01 33,68 5,75 17,38 34,95 16,16
6 36,34 27,1 4,11 12,56 30,39 14,4
7 36,77 27,43 6,21 14,48 29,48 12,9
8 36,44 26,84 6,7 14,73 27,15 12,03
9 40,03 31,12 4,19 14,26 33,12 15,45
10 39,35 28,28 4,58 13,98 31,12 14,33

2. Po khéi lugng riéng qua va hat mic ca

- Phuong phap do: Liy 3 miu ngiu
nhién tai 3 dia diém thu hoach mdi miu 5 kg,
trong mdi mau lay ngiu nhién 3 1an mdi lan
khoang 1 kg qua mic ca. Str dung binh dong
dung tich 5 lit c6 vach chia 1 ml, dd nuée
vao binh dong & murc 2 lit tiép d6 d6 qua méc
ca vao binh dong va kiém tra thé tich nudc
dang 1én va ghi chép sd liéu vao bang két
qua. Sau khi x4c dinh duoc khdi luong riéng
qua mic ca tuoi thuc hién boc 16p vé bén
ngoai va kiém tra khéi luong riéng cua hat

mac ca tuong tu.

- Tinh khéi lwong riéng theo cong thirc:
p="2
v
Trong do:
m — Khdi luong qua, hat mic ca d6 vao
binh dong
V — Thé tich nudc dang 1én
- Két qua do khéi luong riéng qua va
hat mic ca dugc thé hién trong bang 4, 5, 6.
Bang 4. Két qua do khdi luong riéng
qua va hat mic ca- tai Xa Phu Loc, Huyén
Krong Nang, tinh Pik Lik — Gidng OC —
Vu thadng 9, nam 2024.
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Qui mic ca twoi Hat mic ca
Lﬁf‘ Khdi luong Thé tich | Khdi lwong | Khéi lugng hat Thé tich | Khéi lugng
thr qua mac ca | nudc riéng mac ca nudc riéng
kg lit kg/m? kg kg kg/m?
1 1,050 1,100 954,55 0,536 0,487 1100,62
2 1,100 1,160 948,28 0,542 0,502 1079,68
3 1,030 1,100 936,36 0,518 0,491 1054,99
TB 946,39 1078,43
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Bang 5. Két qua do khdi luong riéng qua va hat mac ca- tai xa Quang Truc, huyén Tuy

Pirc, tinh Dak Nong — Gidng OC — Vuy thang 10, nam 2024

Qui mic ca twoi Hat mic ca
Lan | gy lugng | The tich | Khoi lugng | Khéi lugng hat | Thé tich | Khéi luong
thur qua macca | nudc riéng mac ca nudc riéng
kg lit kg/m? kg kg kg/m?
1 1,030 1,010 1019,80 0,510 0,465 1096,77
2 1,050 1,010 1039,60 0,504 0,470 1072,34
3 1,010 0,990 1020,20 0,505 0,465 1086,02
TB 1026,54 1085,05

Bang 6. Két qua do khoi luong riéng qua va hat mic ca- tai x Thuan Ha, huyén Pak

Song, tinh ik Nong — Giéng A38 — Vu thang 10, nam 2024.

. Qui mic ca twoi Hat mic ca
Lan "¢h i lwong | Thé tich | Khdi luong | Khéi lugng hat | Thé tich | Khéi luong
thur qua micca | nudc riéng mic ca nudc riéng

kg lit kg/m? kg kg kg/m?

1 1,110 1,010 1099,01 0,543 0,458 1185,59

2 1,080 1,020 1058,82 0,528 0,455 1160,44

3 1,050 1,010 1039,60 0,519 0,447 1161,07
TB 1065,81 1169,03

3. Xac dinh lyc ép lam v 16p vo xanh
- Phuong phap do: Su dung may ép co
lép cam bién luc dugce két ndi véi bo su ly
dir liéu va may tinh dé hién thi va luu trit s6
lidu trong qua trinh do. Liy 5 mau qua mic
ca ngau nhién tai 3 dia diém thu hoach. Dat

tiing mau qua mac ca vao may ép, thuc hién

ép qua cho dén khi qua bi v& 16p vo xanh thi

dirng. Qua trinh ép dugc luu trit s6 lidu trén

bo sir ly dit liéu va xuat thanh file két qua

trén may tinh.

- Két qua do luc ép 1am v 16p vo xanh

duoc thé hién trong bang 7, 8, 9.

Bang 7. Két qua do lyc ép 1am v 16p vo xanh qua mic ca- tai Xa Phti Loc, Huyén

Krong Ning, tinh Bik Lik — Gibng OC — Vu thang 9, nim 2024,

A . Puwong kinh qua Chiéu day vé Luwe ép 1am v& 16p vé xanh
Lan thw
(mm) (mm) )
1 31,27 4,65 658,0
2 33,65 5,56 7123
3 36,74 4,97 700,4
276
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4 31,39

4,35

657,4

5 34,81

5,08

750,0

Bang 8. Két qua do luc ép 1am v& 16p vo xanh qua mic ca- tai x4 Quang Truc, huyén

Tuy Dic, tinh Dk Nong — Gidng OC — Vu thang 10, nam 2024.

A . DPwong kinh qua Chiéu day vé Luc ép 1am v 16p vé xanh
Lan thw
(mm) (mm) )
1 35,28 5,95 681,5
2 34,91 6,42 741,7
3 34,45 4,58 718,9
4 38,33 3,87 647,6
5 35,04 4,58 601,1

Béang 9. Két qua do luc ép lam v& 16p vo xanh qua mic ca- tai xa Thuan Ha, huyén

Pik Song, tinh Pak Nong — Gidng A38 — Vu thang 10, nim 2024.

N 5 Puong kinh qua Chiéu day vé Luwc ép 1am v& 16p vé xanh
Lan thw
() (mm) (N)
1 35,28 5,95 6815
2 34,91 6,42 741,7
3 34,45 4,58 718,9
4 38,33 3,87 647.6
> 35,04 4,58 601,1

Qua viéc thi nghiém, do dac qua mic
ca sau khi thu hoach duoc két qua nhu sau:

- Puong kinh qua méc ca sau thu
hoach: 20 + 45 cm;

- Khéi lwong riéng cua qua mic ca sau
thu hoach: 946 + 1065 kg/m?

- Khdi lwong riéng cua hat mic ca sau
khi béc vo xanh: 946 + 1065 kg/m?

- Luc ép 16n nhat dé lam v& 16p vo

xanh: 750 N
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2.2. Xac dinh quy trinh lam viéc va

nguyén ly hoat dong cho may

2.2.1. Quy trinh boc v6 xanh qua méc

ca

Viéc tinh toan, lua chon va thiét ké
may bdc vo xanh phai dugc can cu trén quy
trinh 1am viéc, cac budc thuc hién tir nguyén
lidu dau vao va dat d&én thanh phdm. Quy
trinh béc vo xanh qua mic ca duoc thé hién

theo cac budce trong hinh 3.
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Qua mac ca sau thu hoach

Van chuyén t&i bd phan
chira qua

f

Pinh hwong qua vao bd
phan boc vo xanh

Boc 1op vo xanh

L6p vo xanh Hat méc ca

Hinh 3. Quy trinh béc v xanh qua méc ca

2.2.2. Lua chon nguyén ly hoat dong tao ngoai luc 1én 16p vo dé vo bi gay vO va
Theo cac nghién ctru vé cong nghé boc vo  nguyén ly ma sat co sat bé mat 16p vo voi
xanh qua mic ca c6 thé thiy nguyén Iy boc  voi mot bé mit cimng.

16p v6 xanh c6 2 dang chinh la: Nguyén ly

NUT
TATIONARY

= o
S —PLATE %

PLATE AND BLADE IN MOTION

b. Nguyén ly ma sat co sat vo vdi bé
a. Nguyén ly tao ngoai luc 1én vo mit cling
Hinh 4. M6t s6 nguyén 1y boc vo xanh qua Mic ca.

Thyc trang vé s dung may béc vo  tuy nhién cdu tao may dwoc phan thanh 2
xanh thoi diém hién tai cho thdy rang cac dang chinh d6 1a may su dung nguyén ly truc
may boc vo xanh hién tai déu st dung  dap (hinh 5), va may sir dung 10 xo0 ép va truc
nguyén ly tao ngoai lyc Ién 16p vé xanh qua  vit (hinh 6).
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Hinh 5. Nguyén ly may boc vé xanh str nguyén ly truc dap
Nguyén 1y hoat dong may st dung truc ~ (7) tao md men quay dé tao luc dap 1én vo
dap (Hinh 5) hoat dong nhu sau: Nguyén liéu  xanh qua Méc ca. Sau dép va tach duoc 16p
qua méc ca duoc d6 vao phéu nap nguyén  vo xanh va hat Mic ca s& duoc din hudng
liéu (1) duoc dan huéng dén truc dap (2), dén sang lac 4) dé phan loai, loai bo 16p vo

truc dap dugc dong co (3) va bd truyén dong xanh.

Lo xo ep Quéa mac ca

@%E)JE)_!GJIGl&é@@!@:@!@%l@:@!@!@l@é I@J@l@l@!@éﬂ
=10/0100010101070.
=~

Truc boc

L
==

‘ Mang ra

B6 phén chira vd

Hinh 6. Nguyén ly méay boc vo xanh str dung 10 xo ép va truc vit
Nguyén ly hoat dong ctia bd phan béc  ca trai déu qua dan 10 xo ép lam v& 16p vo
v6 xanh nhu (Hinh 6) hoat dong nhu sau:  xanh. Vo xanh s& doi xudng phéu chua vo
Qua mic duge do vao phéu cép dé cép liéu con hat mic ca s& dugce truc vit chuyén to1

xuong truc boc tir dé truc boc s€ dua qua mac mang ra cap vao bd phan lam sach.
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Nhan xét, danh gia: Tu viéc khao sat
va nghién ctu nguyén ly béc vo xanh cho
qua Mic ca, nhom thuc hién dé tai da dua ra
mot s6 két luan nhu sau: May boc vé xanh
str dung nguyén ly truc dap co ning suat 16n
hon tuy nhién qua méc ca chi di qua trong
déap 1 1an dé tach 16p vo nén ti 1é bi sot, bam
dinh 16p vo trén qua con cao, may st dung
nguyén ly 10 xo, truc €p s€ sach 16p vo hon
vi s& dugc ép nhiéu lan, tuy nhién ning suit

1

s& nhé hon vi tde do van chuyén hat s& nho
hon.

2.3. Tinh toan mdt s6 thong so chinh
cho may

Tir cac phan tich vé mot sb nguyén ly
hoat dong va danh gia uu nhugc diém nhém
nghién ctru lya chon nguyén ly cho méy bdc
v6 xanh theo nguyén ly 16 xo ép va truc vit

ciu tao nhu (Hinh 7)

\

i» momd% Y»@%ﬁ(

==

T

7

6

1. Phéu nap nguyén liéu; 2. Dan 10 xo ép; 3. Mang hung; 4. Truc vit;

5. Khung méy; 6. Thung chira vo; 7. Pong co; 8. Bo truyén dong

Hinh 7. Mdy boc vé xanh nguyén ly 10 xo ép va tryc vit

Hoat dong nhu sau: Nguyén li€u qua
mic ca duoc cip vao phéu cap liéu (1) tur
phéu cdp liéu qua mic ca duoc din hudng
dén truc vit (4) truc vit s€ van chuyén cac
qua méc ca di qua dan 10 xo ép (2), trén dan
10 x0 ép duoc b tri nhidu 10 xo ¢o thé didu
chinh duoc luc ép bang co cau dai dc dam

bao tao luc ép phu hop 1én qua Mic ca khi
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di qua. Sau khi tach 16p vo hat mic ca dugc
tryc vit van chuyén téi mang hung (3) con
16p vo s& duoc doi xudng thung chia (6).
Truc vit dugc tao mdé men quay tur dong co
(7) va bo truyén dong (8).

Cic thong s6 chinh ciia may béc vé
xanh dwgc tinh toan nhu sau:

2.3.1. Tinh toan truc boc
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Truc béc vua 1a bd phan van chuyén
qua mac ca vua 1a bg phan ép 16p vo xanh do

dé viée tinh toan, lya chon truc béc phu hop

S

]

s& anh huong téi nang sudt ciia may va do
sach cta hat sau khi boc vo. CAu tao cua truc
boc nhu Hinh 8.

3 2 1

| =T

4

i

117

e

Hinh 8. C4u tao truc boc

1. Vong bi; 2. Truc; 3. Canh vit

Theo tai li€u tinh todn tryc vit, nang
suét truc boc duoc tinh theo cong thirc:

n(D?-d%)
4

Q=60 Snpy (1)

Trong do

Q: ning suat van chuyén, kg/h

D: duong kinh canh vit, m

d: duong kinh truc vit, m

n: s6 vong quay tryc vit, vong/phut

p: khéi lugng riéng cua vat liéu, kg/m3

y: hé sb dién day.

S: budc vit, m.

Dé lya chon céc thong s6 cua truc boc
nhém nghién ctu can c vao cac chudn
I'OTC 2037-65- Tiéu chuan vé duong kinh
va budc vit. cac thong s6 Iya chon so bd nhu

sau:
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d =0,078 m; D = 0,086 m; n = 60
Vong/phut; S = 0,06 m; p =680 kg/m3; y =
0,1 (ti l¢ chiém chd cua qua mic ca trén tiét
dién lam viéc cua canh vit)

Thay vao cong thuc (1) tinh dugc

Q= 15,1 kg/phut = 908 kg/gio;

Nhu vay thong s6 truc boc lya chon 1a
phu hop, c6 thé diéu chinh ning sut cta bo
phan boc bang cach lap bién tan thay ddi toc
dd quay cua truc.

2.3.2. Tinh toén 10 xo ép

Khi qua méc ca di qua 10 xo ép su thay
d6i ap Iuc tir 10 xo 1én cac qua c6 duong kinh
khac nhau phai nam trong pham vi thich hop
dé dam bao hiéu qua boc vo ma khong 1am

ton hai 1én hat mac ca
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Il

Tam chan

=

F

L
=

Qua méic ca

V6 qua mac ca

N/

Hinh 9. So dd luc ép tir 16 xo 1én qua méc ca.

* Cac yéu cau doi voi 10 xo ép qua mac

ca nhu sau:

- Lyc ép dé v& qua Fmax = 750 N (theo
bang 7, 8, 9)

- Chuyén vi lam viéc cua 10 xo: x = h;
+ h

Trong do:

hi: chiéu cao thay d6i ctia qua mic ca:
hi = Rmax - Rmin = 22,5 — 10 = 12,5
(mm)
+ Runax : ban kinh qua méc ca 16n nhét,
Rimax = 45/2 = 22,5 mm
+ Rumin : ban kinh qua méc ca nho nht,
Rmin =20/2 = 10 mm
hy: khe hé tir dinh truc béc t6i tim
chin do trong qué trinh lam viéc qua méc ca
ludn ¢é xu hudng bi kéo ra tAm chan; chon
h,=10 mm
- Tur @6 xac dinh duoc chuyén vi lam

vi€c cua 10 xo: x =22,5 (mm)
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- Tinh toan céac thong sb ctia 10 xo
+ Chon vat li¢u cho 10 xo 1a thép 45 tir
tai li€u [2], [3] tra dugc co tinh cua 10 xo0 ¢c6
ob = 1700 Mpa; 1, = 1350 Mpa; voi tai trong
6n dinh [t] = 0,50, = 850 Mpa
+ Chuyén vi lam viéc cua 10 xo x =
22,5 mm

+ Theo [2] chon chi s6 ¢ = D/d = 5 khi

, 4c-1 | 0,615
doK= =—+22=1,06
4c-4 c

+ Tinh duong kinh day 10 xo nhu sau:

KFmnaxe

[t]

d=1,6 = 3,46 mm

theo diy s chiéu chuin cta dudng
kinh day 10 xo chon d = 3,5 mm
+ Tinh duong kinh trung binh cua 10
x0: D =d.c=3,55=17,5mm
+ Tinh duong kinh ngoai cua 10 xo: D,
=Dp+d=21 mm

+ Tinh s6 vong lam viéc cua 10 xo:
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. xGd
8¢ (Fynax-Fonin)

Trong do:

X- chuyén vi lam viéc cua 10 xo0; x =
22,5 mm

G- Mb dun dan hdi cia 16 xo, véi vat
liéu thép; G = 8.10* Mpa

d- duong kinh day 10 x; d = 3,5 mm

Thay s tinh duoc n = 8,4 vong, chon
n =9 vong

+ Tinh budc cua vong 160 xo: p=d +

(1,1-1,2)

Amaxs

3
Trong d6 Ay = ks NFpax = 9,04;
Gd

Tur d6 tinh duoc budce cua vong 10 xo
la: p=9+1,2%9,04/9 = 4,7 mm
2.3.3. Tinh dong co cho bd phan boc
vo xanh
Pé tinh toan cong suit dong co can
phan tich cac yéu td luc tac dong 1én bd phan
lam viée, cac bd phan lam viéc s€ bao g@)m
truc boc, cac gdi & va bo truyén dong. Phan
tich lyc tac dong 1én truc boc duoc thé hién

nhu hinh 10

F F
Loxoep _ ¥ v
= =
<= :::}
== =
= ==
(CToHCAONONONOROL )

Hinh 10. Lyc tac dong Ién truc boc

Cong suét truc dong co duoc tinh nhu
sau:

P
Pyge = —
tdc N

2)
Trong do:
P, cong sudt trén truc dong co; kW

P;: cong suét trén truc boc; kW
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n: hi¢u suét bd truyén dong. bao gém
bo truyén xich va céc 6 13n, theo tai liéu tham
khao thi n =0,98

Cong suat trén truc boc duoc tinh nhu

sau:

F.V

P, = —
1000

3)
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_ mDn
60

(4)

Trong do:

P;: cong suét trén truc boc; kW

F: téng luc kéo trén truc boc; N

n: sé vong quay cua tryc vit; n = 60
vong/ph

D: duong kinh tryc vit; D = 0,086 m

v: van tdc truc boéc; m/s; theo 4)v=
0,27 m/s

Pé may c6 thé 1am viéc duoc thi F > Fc

Fc: tong luc can 1én truc boc

Tir so d6 nguyén 1y hoat dong clia may
béc vo xanh va phan tich luc tac dong 1én
truc boc vo xanh (Hinh 8) cé thé thiy rang
lyc can tac dong lén truc vit 1a téng luc ma
sat gy ra trong qua trinh 10 xo ép qua va luc
ma sat cua trong lugng qua va hat trong qua
trinh van chuyén. Vi chiéu dai truc vit lua
chon 1a 1200 mm, kich thudc budc vit 1a 60
mm. Mdi budc vit s& chira 1 qua mic ca bi
ép trong qua trinh 1am viéc do d6 sd qua mic
ca dong thoi bi ép 1a 20 qua.

Téng luc ma sat 1én truc s€ co gia tri la:

Fms = 20fms1 + fms2 -~ (5)

Trong do

fumsi: 12 lyc ma sét 1én qua mic duogc tao
ra tir 10 x0 ép qua mic ca 1én truc.

fms2: 12 lyc ma sat tr ban than trong
lugng hat va vo qua ca trong qud trinh
chuyén dong

284

fms1 = F.p

fms2 = G.p

F: luc ép lam v& qua; F =750 N

u: Hé sb ma sat gitra qua mic ca voi
truc, chon u = 0,2 (chon hé s6 ma sat 1a hé
sO ma sat giita vat liéu thép va gd p=0,2 +
0,6)

G: Trong luong toan bd qua va vo méc
ca trén truc. G = 20*27*9,8 =53 N

Thay vao (5) tinh duoc F. =
20%750*0,2 +5,4*%0,2 = 3005 N

V61 may béc vo xanh sé& lya chon sur
dung 2 truc béc (dé mé rong niang suat khi
can thiét) do d6 tong luc can tac dung 1én
truc la: Fc = 2*Fps = 2*3005= 6010 N

Thay vao (3) tinh dugc cong suét trén
truc boc la: P,=1,62 kW

Thay vao (2) tinh dugc cong sudt trén
truc dong co la: P = 1,7kW

Tir @6 tinh cong suat dong co: Pa. =
k.Pidc;

k 1a hé s6 qua tai khi khoi dong hodc
bd phén lam viéc bi ket; chon k= 1,5

tir d6 tinh duoc cong suat dong co: Puc
=2,55kW

Theo catalog dong co mot sd hing
dang cung cip trén thi truong s& chon dong
co lién hop giam tdc vai thong sé: P =3 kW;
n = 60 vong/ph.

2.4. M6 phéng, thiét ké tong thé may

bodc vé xanh
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Trén co so nghién cuu tinh todn cac  mic ca nhoém nghién ciu da thiét ké, mo
thong sb chinh cho may boc vo xanh qua  phong 3D méy boc vo xanh nhu hinh 11, 12.

2
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Hinh 11. Thiét ké tong thé may boc vo xanh

2214

1185
1085

530

1- Khung d& may; 2- Bo phan nap li€u; 3- B phén bdc vo xanh; 4- B phan sang lam

sach hat sau khi béc vo xanh; 5- B phan truyén dong may boc vo xanh;

Hinh 12. Thiét ké mé hinh 3D méy boc vo xanh
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3. KET LUAN

Két qua nghién ctru da xac dinh dugc cac thong s6 chinh cho may boc vo xanh qua mac

ca nhu bang 10

Bang 10. Cac thong s6 k¥ thuat chinh may boc vé xanh

Stt Théng s6 Gia tri Ghi chu
1 | Ning suat may, kg/gio 500
2 | Dg sach hat sau béc vé, % >95
Kich thwéc tong thé may
3.1 | Chiéu dai may, m 3,96
3.2 | Chiéu rong may, m 1,3
3.3 | Chiéu cao may, m 2,215
4 | Dongco
4.1 | Cong suat, kW 3,0
4.2 | bién ap, von 220
S | Truc boc
5.1 | Buong kinh truc, mm 86
5.2 | Chiéu dai truc, mm 1200
6 | Nguyén liéu cap Qua mic ca tuoi
6.1 |Kich thu6c qua mic ca, mm 20 - 40

Két qua nghién ctru 1a co s¢ khoa hoc
cho viée thiét ké may boc vo xanh mic ca
theo nguyén ly ép — ma sat truc quay, dat
nang sudt 500 kg/gio. Thong qua viée khao
sat déc tinh co ly cua qua, tinh todn cac thong
s6 van hanh, lua chon két ciu phu hop, thiét
bi cho thiy tiém ning Gmg dung thuc té cao
v6i hiéu qua kinh té va k¥ thuat tot. Day la
budc dau tién trong viéc nghién ciru, thiét ké

va ché tao may bdc vd xanh.

286

Hudng phét trién tiép theo s& ché tao
thir nghiém, kiém tra, ddnh gid hiéu suét,
chat lwong san pham sau khi boc vo tir d6
hoan thién may boc vo xanh t6i wru trong san
xudt va tich hop tu dong hoa vao diy chuyén
so ché bao quan hat mic ca theo muc tiéu
cua dé tai dat ra.

TAI LIEU THAM KHAO

[1] — Bdo cdo thong ké cua hi€p hoi hat va
qua kho thé gioi (INC)- 2024 trang web:
https://www .nutfruit.org/industry;
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[2] — Nguyén Trong Hiép - Nguyén Vin
Lam, Thiét ké chi tiét may, NXB Giao Duc,
Ha No¢i, 2007

[3] — Nguyén Pic Loc, So tay cong nghé ché
tao may - tap 2, NXB Khoa hoc k¥ thuat,Ha
Noi, 2010

[4]- PGS. TS. Tran Nhu Khuyén, Gido trinh
may nang chuyén — NXB Néng nghiép, Ha
Noi, 2010

[5]- Tiéu chudn TOTC 2037-65, Tiéu chuin
vé duong kinh va bude vit.

[6] - D.M. Kinch; J. K. Wanc; R. E.
Husking

Strohman, Equipment for

macadamia nuts, Hawaii Agricultural
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expreriment station university of Hawaii,
1961;

[7]. Warangkana Srichamnong. Effects of
Postharvest Treatments on Macadamia Nut
Quality. The University of New South
Wales in fulfillment 2012;

[8]. R.H. Moltzau and J.C. Ripperton,
Processing of the macadamia, University of
Hawaii, 1939;

[9]. Sang ché s6: CN 101313773 B vé may
boc vo xanh hat Mic ca do nuéc Trung Qude
cap chig nhan sang ché ngay 15/12/2010
Ngay nhan bai: 26/7/2025

Ngudi phan bién: TS Nguyén Vian Tan —
Phan Vién Co dién NN & CNTH
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KET QUA NGHIEN CUU UNG DUNG CO GIGI HOA BONG B SAN XUAT HANH
cU, TOI TAI VONG SAN XUAT TAP TRUNG

Lé Quyét Tién!, Nguyén Xudn Bién’,
Nguyén Vin Thuy', Pdng Vin Déng'; Hoang Gia Minh!
TOM TAT
Vi xu thé chuyén dich co cau lao dong tir nong nghiép sang céc nganh cong nghiép va
dich vu dang dién ra manh mé, lwong lao déng truc tiép tham gia san xudt néng nghiép, ddc
biét tai cac vung chuyén canh hanh cu va toi, dang ngay cang giam. Viéc co gioi hoa trong
san xudt hanh, t6i tai cdc ving nhw Hai Phong (Hai Dwong cii), Vinh Long, Qudng Ngdi...
van con han ché, ty l¢é ap dung chua déng deu, ddc biét la & cac khdu tro”‘ng, thu hoach, so
ché va bao quan sau thu hoach do thiéu quy trinh va thiét bi phi hop. Hé thong mdy méc hién
nay chii yéu con roi rac, chia dwoc thiét ké thich nghi véi diéu kién thé nhwéng déc thit trong
hanh tai Viét Nam. Do dé, viéc nghién ciru cdc gidi phdp co gidi héa dong bé phit hop voi
viing san xudt hanh, toi tdp trung nham giam céng lao dong, giam dp liec thoi vu, dong thoi
ndng cao ndng sudt va gid tri hang héa la hét sicc can thiét. Bai viét dwa ra két qua nghién
citu cho thay bwde dau iing dung co gidi hod dong b san xudt hanh cu, ti tai mot so ving
san xudt tdp trung.
Tw khoa: Co gidi hoa, hanh cu, toi, tro”‘ng, thu hoach, thiét bi nong nghiép.

RESULTS OF RESEARCH ON THE APPLICATION OF SYNCHRONOUS
MECHANIZATION OF ONION AND GARLIC PRODUCTION
IN CONCENTRATED PRODUCTION AREAS
ABSTRACT

Following the ongoing labor shift from agriculture to industrial and service sectors, the
number of workers directly involved in agricultural activities - particularly in shallot and
garlic farming areas - is steadily declining. In several regions including Hai Phong, Vinh
Long, and Quang Ngai, the level of mechanization in shallot and garlic production remains
limited. It varies across stages, especially in irrigation, drying, and post-harvest handling,
largely due to the lack of suitable equipment and standardized procedures. Most existing
machines are small-scale, fragmented, and poorly suited to the specific farming conditions of
these areas. Consequently, developing appropriate mechanization solutions tailored to local
production needs is essential for reducing labor requirements, easing seasonal workload, and
improving both productivity and product value. This study presents initial results on prototype
machines, including row fertilizing and planting machines, row-type harvesters, and ridge-
type harvesters for shallots and garlic in selected production regions.

Keywords: Mechanization, shsallot, garlic, planting, harvesting, agricultural machinery.

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

Hanh cu va toi 1a hai loai cdy rau gia vi
truyén thong, co gi tri kinh té cao va giit vai
trd quan trong trong co céu cdy trong tai
nhidu ving san xudt cua nudc ta. Trong
nhitng nam gan ddy, cung vé6i su phat trién
ctia nén kinh té va nhu cdu thi truong trong
nude ciing nhu xuat khau, cdy hanh ca va toi
ngay cang dugc mo rong dién tich, trd thanh
cay trong hang héa chu luc tai nhiéu dia
phuong nhu Vinh Long, Hai Phong, Quang
Ngai... riéng phuong Kinh Mon — Hai Phong
¢6 t6i 4.000 ha trong t6i [1], phuong Khanh
Hoa (Thi xa Vinh Chau cii) — Vinh Long Ia
viing chuyén canh hanh tim 16n nhit ca nuéce
v6i khoang 6.000 ha [2].

Mic du dién tich gieo trong ngay cang
mé rong, san luong hanh cu va tdi trong
nuéc van chua dap ung di nhu cau tiéu
dung, dic biét 1a mat hang toi — moi nam
Viét Nam van phai nhap khau khoang
88.000 tan tir Trung Qudc. Mot trong nhirng
nguyén nhan quan trong 1 qué trinh san xuét
con phy thudc nhiéu vao lao dong thi cong,
trong khi cac ving san xudt tap trung thuong
xuyén dbi mit voi tinh trang cang thang thoi
vu va thiéu hyt lao dong. Thuc té tai nhiéu
dia phuong cho théy, mac du da co nhiing
dau tu budc dau cho co gidi hoa trong san
xuat hanh cu, t0i — ddc biét la khau lam dat,

tudi va sau thu hoach — nhung ty 1€ 4p dung
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con thap, hé thdng thiét bi cha yéu nho 1é,
r0i rac, chua ph hop véi dac diém canh tac
dac thu cua tirng vung.

Co gi6i héa san xudt hanh cu va toi la
xu hudng tit yéu, nham ning cao nang suat,
giam ap luc thoi vy, tiét kiém lao dong va
tang gia tri kinh té. Do do, viéc nghién cuu,
dé xuat va ung dung cac giai phap co gidi
héa phu hop véi diéu kién san xuit tai cac
ving san xudt tap trung 13 yéu cau cip thiét
trong bdi canh phét trién néng nghiép theo
hudng hién dai, bén viing.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twong:

- Lya chon nguyén ly, tinh todn cac
thong s clia cac mau may tir am dat dén thu
hoach va sdy trong san xudt hanh cu, toi tap
trung;

- Nghién ctru thiét ké, ché tao cac mau
may trong két hop bon phan, may thu hoach
theo hang, theo luéng va lua chon céc thiét
bi khau tudi, khau so ché .

- Khao nghiém danh gia chit luong cua
cAc mau may;

- Xay dung moé hinh tng dung trong
diéu kién san xuit.

2.2. Phuwong phap nghién ciru:
- Phuong phép thu thap thong tin va xur

ly céc s0 li€u diéu tra, khao sat, cac thong tin
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truy cdp tur cac kénh thong tin trong va ngoai
nudc;

- Phuong phap lua chon, thira ké va két
hop thuc nghiém cho céc lya chon nguyén
ly, két cu may;

- Phuong phép thiét ké may nong
nghiép cho cac thiét ké co khi (st dung phin

mém Inventor, AutoCad,.. D5

- Phuong phap thir khao nghiém may.
2.3. Céc chi tiéu va phuwong phap xac dinh
- Bac tinh k¥ thuat cia may.
- Tinh nang lam viéc cia may trong
thuc té san xuét

- Thiét bi va dung cu thur nghiém:

TT Tén thiét b Dai do Do chinh x4c
1 Thiét bi do méi trudng (-50 = 200) °C +0,4 °C
DO 2003/delta/OHM/Italia (0+100) %RH +2 %
2 | Thuée day (0+50) m +1 cm
3 | Thudc rat (0+3) m +1 cm
4 | Pong hd bam gidy (0+30) min +0,2 s
6 | Coc ti€uloai 0,5m; 1,5m - -
7 | Dung cy lay miu dét - -
8 | Tai dung mau - -

III. KET QUA VA THAO LUAN

Hién nay, ty 1€ 4p dung co gidi hoa cay
hanh cu, t6i c6 su khong dong déu & cac
khau. Khau 1am dét hién da co gidi hoa dugc
v6i ty 1& cao nhét (trén 90%). Dbi véi khau
gieo trong van chu yéu duoc thuc hién bing
thii cong mot s6 noi sir dung cong cu cam tay
dé duc 18 tra nhanh hanh c, toi. Trong khau
chiam soc, viéc tudi nudc chu yéu la tuoi
ranh, mot sé ndng dan d3 cai tién tir may cat
¢ cim tay thanh bom phun di dong dé tudi
phun lén mat luéng. O khau thu hoach, mét
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vai noi di ap dung, cai tién may thu hoach
khoai tay, khoai lang dé thu hoach hanh cu,
t6i nhung hién tai méi chiém ty 1& thap do
khong hiéu qua va van ton kha nhiéu cong
stc, mic d hao hut cay con cao. Vi khau
sdy, so ché, ty 1& ap dung co giéi hoa hé
thong sdy con thap, chi & mirc 40-45%, cac
thiét bi so ché manh mun va tu phat; qua
trinh bdo quan chu yéu van thuc hién thu
cong, chua dong bo.

Trong thoi gian vira qua véi tung khau

san xuat hanh cu, téi tai viing san xuat hanh
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cu, tdi tap trung, Vién Co dién nong nghiép
va Cong ngh¢ sau thu hoach da lya chon,
thiét ké ché tao mau may va thiét bj dong bo
dua vao thir nghiém nhim ting budc dap
g nhu cau clia san xudt.

D061 véi timg khéu trong san xuat hanh cu

va toi, chung t6i nghién ciru thiét ké ché
tao nhitng may va thiét bi chua c6 va phan
tich lya chon, hoan thién mot s thiét bi da
¢6, sau khi hoan thién duoc cac thiét bi va xay
dung quy trinh co gidi hoa déng b nhu sau
(hinh 1):

()=

Lam dat, Ién luong
(Puong kinh vién dat dudi Sem chiém t6i thidu 80%,
dd cao luong 25-35¢cm, chiéu rong 1a 90cm-110 cm)

l

O

Gieo trong, rach hang bon phén lot
(P9 sau rach 3-5cm; khoang céch hang trong 25c¢m, khoang
cach cay 20cm, Bon phan vién NPK)

\

(3)=

Chim séc, phong trir siu bénh i
(bon phan NPK, tudi phun mua, phun thudc theo ti€u chuan
VIETGAP)

Thu hoach )
(Lién hgp may thu hoach, nang suat 0.2ha/h)

\

(5)—

, ~ Soché ,
(Say nhiét do say 38-45 °C, thoi gian say 12-18h;
Boc vo/Thai/Chién)

Hinh 1: Quy trinh co giéi héa dong b sin xudt hanh cii va téi

3.1. Khau lam dat
3.1.1. Yéu cau ky thugt lam dt:

Dit trong hanh cu, toi chon chan van
cao, d& thoat nudc. Trude khi gieo trong 10-
15 ngay dat phai dugc thao kho hét nudc.

Lam lubng rong 90-110cm, ranh 30cm. Sau
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khi 1én ludng, rach hang bén phan. Mdi
ludng trong 4-5 hang, khoang cach hang 20-
30cm.

Véi yéu cau noéng hoc dé canh tac hanh
ct, toi 1a can lam kha nho 16p dit canh tac,
viéc st dung phuong phap phay la hop ly;
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ngoai ra diéu nay con phu hop véi xu huéng
lam d4t t6i thiéu dang dugc ung dung rong
rdi trén thé gioi; lam dat bang phay lam giam
thiéu sb 1an may canh tac di lai trén dong so
v6i cac phuong phap khac nhu dung cay
diép, hodc cay chdo, bura dia, v.v...

3.1.2. Mdy phay va lén luong gom cdc bj
phdn chinh:

- Dan phay dét c¢6 bé rong lam viéc 160
-180cm, d6 sdu phay 10 - 15 cm, téc do phay
350 vong/phut va thyc hién it nhat 2 luot
phay dé dat yéu cu vé chit lugng dat phuc
vu cho qua trinh tréng hanh cu, toi (duong
kinh vién dat dudi 5 cm chiém t6i thiéu

80%).

- B6 phan ép ludng duoc lap sau may
phay dé ép va nén thanh ludng trong hanh
to6i. Ludng sau khi ép can thoa man cac didu
kién: d0 cao 25-35 cm, mat luéng rong 90-
110cm, khoang cach rinh giita 2 ludng 30-
35cm, bé mat lubng phai bang phing va tudi
nhe phun thude diét mam coé trude khi tién
hanh trong.

Hién nay may kéo c¢6 cong suit 35-50
HP dugc st dung phd bién va da cé chung
minh 12 mang lai hiéu qua kinh té 16n phuc
vu san xudt cho céac cdy trong vu dong nhu
ngod, do, dau tuong, v.v. voi quy md moi 16

16n. Do d6, quy trinh dé xuat st dung may

kéo véi cong suat tuong tu.

B,

Hinh 2. Mdy phay ldp dan phay ép luéng trong hanh téi tai Vinh Phiic

3.1.3. Két qud thiv nghiém mdy phay va
Ién luong

Pay 1a loai may c6 2 chirc ning, gdom
chtc niang phay lam nho dat va chiic nang
1én ludng. May phay duoc lip theo sau may
kéo 35-50 Hp bing co cdu treo, b phan
phay nhan truyén dong tir truc thu cong suét
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phia sau may kéo, bo phan 1én ludng lap &
phia sau kéo theo may kéo.

Két qua thir nghiém cua mdy trong
diéu kién thuc té san xuat dugc thé hién
trong bang

Bang 1. Két qua thir nghiém may
phay két hop 1én ludng trong hanh, toi
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STT Tén chi tiéu (don vi) Gia tri thir nghiém Gia tri dat yéu cau
1 Bé rong ludng (cm) 110 100 -110
2 Chiéu cao ludng (cm) 30 30-35
Ti 16 vién dat duong
3 19% <20%
kinh trén Scm (%)
4 Ning suat (ha/h) 0,24 0.2

Vé co ban, may phay va 1én ludng dap
mg duoc yéu cau dit ra khi phay dat, 1én
ludng dé trong hanh ci, toi. Sau khi thu

nghiém may, theo quan sat, nhom nghién

Vi T WA

2 : = > = 3
PECEET AS R

ctru nhan thay mit ludng phing déu, duong
kinh vién d4t dudi Scm chiém trén 80%.

Ludng dat phu hop dé thuc hién khau tiép

theo.

> i =

Hinh 3. Mdy phay va lén luéng dang lam viéc trén dong ¢ Hai Dwong

3.2. Khiu gieo trong
3.2.1. Yéu cau ky thudt mdy

Trong cac nhanh trén lubng theo khoang
cach:

- Hang cach hang trong hanh ci, toi: 20-
30cm.

- Khodng cach mdi nhanh trén mot hang:
8 -25cm.

- Cim ting nhanh xudng dat, dam bao
2/3 nhanh hanh ct, t6i déu ndm bén dudi mat
dat.

3.2.2. Céu tao va nguyén Iy lam viéc ciia

4

may:
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Hinh 4. Mdu mdy trong két hop bén phin

1. BO phan gitr khuon luéng;
4. B6 phan gieo hanh;
7. Ong dan phén;

May thuc hién dong thoi cac thao tac:
ép gitt ludng, rach hang, trong, bén phan
NPK va nén nhanh hanh cu, t6i gibng xudng
mat ludng. May dugc lién hop véi ngudn
dong luc 12 may kéo 4 banh, cong sudt 35 —
50 Hp. May trong va bon phan 4 hang trén 1
ludng, Khoang cach hang trong hanh cu la
30cm, gitta cac nhanh giéng 1a 25 cm.
Khoang cach hang trong toi 1a 20 cm, giita
cac nhanh cu 14 10 cm. Sau khi trong nhanh

2. Khung may; 3. B6 phan bén phan;

5. B phan 16 ép; 6. Banh xe tua df‘)ng;

8. BO phan rach.

hanh, t6i giéng duoc nén nam 2 phan 3 dudi
mit ludng. Do sau phan vién 1a: 3 — 5 cm;

May c6 thé didu chinh dugc khoang
cach nhanh giéng trén mdi hang bang cach
thay d6i cap nhong xich din dong. May lién
hop véi may kéo cé dong luc phu hop va san
cb & cac dia phuong. My c6 két ciu don
gian, d& st dung, d& diéu chinh, bao dudng,
sua chira (hinh 4).

Thong sé ky thut:

1. S6 hang trong: 04

2. Nang suit:

0,2 (ha/h)

3. Khoang cach hang: 20 -30 cm

4. Khoang céach cay: 10 — 25 cm

5. S6 nhanh trén 1 hdc: 1-2 nhanh

6. Bon phan vién NPK

7. Thé tich thung phan: 0,06 m3

8. Ngudn dong luc: May kéo 35-50 (HP)
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3.2.2. Két qua thir nghiém mdy trong
két hop bon phin

Két qua thir nghiém cua méy trong
diéu kién thuc té san xuit duoc thé hién

trong bang:

Bang 2. Két qua thir nghiém may trong két hop bon phan

STT Tén chi tiéu (don vi) Gia tri thir nghiém | Gia tri dat yéu cau

1 | Bérong ludng (cm) 99,4 90-110

2 | Bé rong rinh (cm) 29.4 25-35

3 Khoang céach hang (cm) 25,3 20-30
Khoang cach cay (cm):

4 | +DAi véi hanh ci 20,5 20-30
+Déi véi toi 12,4 10-25

5 S tép trén hoc, tép 1-2 1-2

6 Nang suat, ha/h 0,21 0.2

7 Luong phan bon, kg/ha 530 500-700

V& co ban, may trong két hop bén phan hanh ci, t6i dap tng duoc yéu cau dit ra ¢ dia

phuong khi phuc vu chuyén d6i vu dong.

3.3. Khau cham séc

Khau cham soc, tudi tiéu cho hanh cu,
t6i hién dugc s dung chu yéu 1a thu cong
hodc str dung tudi ranh, tudi nho giot. Tai
cac nudc phuong tiy cac xe tudi dugc thiét

ké chuyén biét v&i cong sudt 1én toi 1ha/h.

TAP CHi CONG NGHIEP NONG THON SO 58

Hinh 5. Mdy trong két hop bén phén tai Kinh Mén, Hai Duwong

y- £ %

Do dac thu ciia hanh cu, t6i yéu cau tranh
tudi truc tiép v6i sé luong 16n 1én 14 cho nén
cac thiét bi duoc thiét ké tudi dudi dang
swong mu hodc thiét ké tudi thap vao gdc.
Dé tai xdy dung phuong 4n va lua chon thiét
bi cho hé théng tudi hanh cu, toi phun mua,
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str dung voi phun voi cudng do hat mranhd  quy mdé mot 1an tudi cho khu vuc dién tich
nham tranh lam x6i mon dat va anh huong  trung binh khoang 0,5 ha, va duoc van hanh
dén sy phat trién cua cdy. Hinh thuc tudi  theo co ché tudi ty dong nham tiét kiém nhan

dugc &p dung theo ché d¢ luan phién, vdi  cdng va nang cao hi¢u qua tudi tiéu.

Hinh 6. H¢ théng twoi phun mwa, cwong do hat mwa co' nho tai mo hinh

3.4. Khau thu hoach khoang cach hang khi trdng phai du 16n.

3.4.1. Nguyén Iy va ciu tgo mdy thu Hién nay véi cong nghé, thiét bi vé thay luc
hoach

) va diéu kién tu dong rat phat trién do vay
Trén thé gidi hién nay, c6 2 nguyén ly o . . Loy
nguyén ly kep nho da duoc ap dung ¢ hau
chinh dugc ap dung cho may thu hoach hanh L . o
hét cac may thu hoach hanh toi, ca rot tién
cu, tdi 1a nguyén ly sang rung va nguyén ly S
i i tién trén thé gidi hién nay.
kep nho. Vi nguyén ly sang rung, uu diém _
| , " huoe il Nhom nghién ctru da 4p dung nguyén
a may co nang suat cao, nhung nhuoc diem , O ,
Y & & i ly kep nho deé thiét ke, ché tao may thu hoach
hanh cu, téi theo hang khi thu hoach hang
phai c6 d dai nhat dinh d¢ loai bo dat, tap  cy, toi thuong pham khi 1a gbc, 14 ngon méi
chit dinh vao cdy hiéu qua. Piéu nay gdy  bat ddu kho héo. Déi voi cay hanh cu, toi dé
mit can bing trong khi lam viéc va phai  lam giong, cdy khi thu hoach da ru xuong
khong con kha ndng kep nhd s€ ap dung

may c6 kinh thudc 16n, bd phan sang rung

thém cong doan cit cdy sau khi thu hoach. ) T
. o P nguyén ly sang rung dé nghién cuu thiét ke,
Vi nguyén ly kep nhd, may c6 kha nang . ) o .
) ché tao may thu hoach to1 theo luong.
lam sach tot, mirc dd co gioi hoa cao. Tu . L
T i 8 ) Y a. May thu hoach hanh cu, toi theo
nhién, dé may co6 thé hoat dong tot thi qua .
hang:
trinh canh tac doi hoi muc do co gidi hoa .
. ] ) g . May thu hoach hanh cu, toi theo hang
dong bo tuong doi cao tir lam dat dén trong, . . ]
g 5¢ & g la loai may thu hoach mét giai doan. May
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thuc hién déng thoi cac cong doan nhu: diii
pha lién két dat, nho, kep cay, cat 14, chuyén

cu sang bén d6 vao mang hung bang tai, do

Toan bd may duoc dat trén hé thong di
dong xich cao su lién dai. May co lap dong
co Diesel, loai 50 ma luc. May co buéng lai,
trong budng 1ai c6 cac can dicu khién thiy
luc cac bo phan nhu: nhd cay, cat géc, bang
tai hirng cu va bang tai nghiéng.

b. May thu hoach hanh cu, toi theo

luéng:

Hinh 7. May thu hoach hanh cii, toi theo hang

cu vao thung ¢ phia sau may. Moi mdt

duong lam viéc may thu hoach dugc 04 hang

cay.

May thu hoach theo luéng cé chiéu
rong 1-1.1m, vira bang mot ludng hanh, toi.
Khi hoat dong, ludi cit xoi dit 1an hanh cu
1én b phan sang, sau do dat s& roi xuéng,
con hanh ct ndm lai trén mit sang va roi trén
mat dat, cong nhan di sau 1ay hanh cu va

budc lai.

Hinh 8. Mdy thu hoach hanh cii, téi theo luéng

TAP CHi CONG NGHIEP NONG THON SO 58
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3.4.2. Két qua thir nghiém 02 méu mdy thu hoach héanh ci, téi

Bang 3. Két qua thr nghiém méy thu hoach hanh ci, toi theo hang

STT Tén chi tiéu (don vi) Gia tri thir nghiém
1 Ti 1& cay khong nho khoi dét (%) 4,5 %
2 Ti 1€ cay roi khoi bo phan kep (%) 0,7%
3 Ti 1& cay khong cit than (%) 2,3%

Vé co ban, may thu hoach hanh cu, téi
theo hang dap tmg duoc yéu cau ky thuat dat

ra. May thuc hién duoc chuc nang kep nhd,

cit than va dua ci vao thing trong qua trinh
thir nghiém. Mdi ludng may thuc hién dugc

04 hang, dat ning suat thuan tiy 0,25 ha/h.

Béng 4. Két qua thir nghiém may thu hoach hanh cu, toi theo ludng

STT Tén chi tiéu (don vi) Gia tri thir nghiém
1 | Tilé cAy khong nho khoi dat (%) 0,5 %
2 Ti 1& cAy méc trong bd phan sang (%) 1,5 %

3 | Tilé cay vé6i lugng dat, tap chat

Dat yéu cau

V& co ban, may thu hoach hanh ci, toi
theo lubng dap tmg dugc yéu cau ky thuat
dat ra. May thuc hién dugc chuc nang béi
cl, sang rung loai bo tap chat va rai ci trén
bé mit lubng. May dat ning suat thudn tay
0,3 ha/h.

3.5. Khiu so ché

Sau khi thu hoach, hanh ct va téi can
dugc xtr ly sau thu hoach ding quy trinh
nham dam bao chit luong va kéo dai thoi
gian bdo quan. Hién nay cu hanh, té1 sau khi
thu hoach duoc duge lam sach dit, loai bo
cu hdong, sau bénh. Hanh cu va toi dugc bd

thanh timg b6 nho hodc xép mong, sau do
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dua di phoi ning nhe tir 5-7 ngay, noi kho
thoang, tranh anh ning gay git.

Déi v6i san xudt quy mo 16n ap dung co
gidi hoa hodc trong diéu kién thoi tiét khong
thuan loi, séy nhan tao 1a lya chon thay thé
hiéu qua, nhém nghién ctru dé xuit img dung
vao mo hinh 1a sdy san theo mé 10-20
tan/mé. Sau khi thu hoach bang may hanh ct
va toi dugc sy voi nhiét 46 38-45 do C thoi
gian sdy 12-18 tiéng sau d6 dua di bao quan
hodc sir dung trong thung quay béc vo, thai
va chién.

3.6. Hiéu qua kinh té
Dé danh gia hiéu qua kinh té ciia viéc

g dung co giGi hoa ddng bo san xuat hanh
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cl, toi tai ving san xuit tap trung, nhom
nghién ctu tién hanh tinh toan tong chi phi
cua tung khau khi &p dung phuong phap
truyén théng va chi phi khi ung dung co gidi
hoa. Sau d6 tién hanh so sanh két qua tinh
toan chi phi.

Qua 2 nam thu nghiém quy trinh CGH
cho ving san xuat hanh cu, ti tai Cong ty
TNHH Pau tu va Phat trién nong nghiép
Diing DPat, Gia Khanh Binh Xuyén, Vinh
Phuc va HTX San xuét va kinh doanh Nong
san sach Bach Dﬁng va ho san xuét Nguyén
Van Son xa Ninh X4, Kinh M6n Hai Duong
dat duogc két qua tot. Két qua cho théy, khi
ap dung thiét bi co giéi chuyén dung, ddi
khau trong gitip giam 6 tr/ha tuong tng voi
giam 52% chi phi, véi khau thu hoach gidm
gan 5tr/ha, twong Gmg vai giam 45% chi phi
so voi phuong phép truyén thong. Pong thoi
chi phi cong lao dong giam hon 60% qua
tinh toan so bo thoi gian hoan vén cho cac
loai may méc trong san xuit dao dong tir
3,7-3,8 nam.

VI. KET LUAN VA PE NGHI

4.1. Két luan:

San xuét hanh ct, toi ciia nude ta van
con phan tan, nho 1€, chua lién két theo chudi
giita san xuit v6i ché bién tiéu thy. Cac bién
phap k¥ thuét canh tac chua dugc nghién ctru
va ap dung d(“mg bd, mic dau tu thép, su
dung phéan bon thiéu khoa hoc gay lang phi
la nguyén nhén lam giadm hi¢u qua cua san
xudt hanh cu, toi. Do vay viéc xay dung

duogc quy trinh va thiét bi co giéi hoa cho san
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xudt hanh cii va toi tai ving san xuat hang
hod, tap trung da dat dugc két qua budc dau.

Céc may duogc thiét ké, ché tao va da
khao nghiém, irng dung tai m6 hinh & Vinh
Phiic, Hai Duong dat cac chi tiéu dé ra vé
nang xuat, cht luong.

Str dung cac mau may may giam duoc
s6 1an may di lai trén ddng nén tiét kiém
dugc chi phi cho san xuit, nang cao niang
sudt, chat luong, giam chi phi, gia thanh san
xuét, tranh duoc cang théng cua mua vu.

4.2. Bé nghi

Cén tiép tuc nghién ciru xay dung céc
mo hinh CGH san xuat dong bo cay hanh cu,
t6i tir khau 1am dét - tréng - cham séc - thu
hoach - sdy, bao quan véi cac quy mo va diéu
kién dia hinh khac nhau,. Banh gia hi¢u qua
kinh té, tir d6 nhan rong mo hinh trén dién
rong.

HO tro, khuyén khich dau tu may moc,
thiét bi vao san xuit, tao diéu kién thanh lap
cac HTX kiéu méi, Doanh nghiép theo chudi
giita san xudt voi ché bién tiéu thy.

Pay manh coéng nghiép ché tao may,
thiét bi phuc vu CGH. Nha nudc can ¢
chinh sach khuyén khich cac cong ty co khi,
co s6 co khi dja phuong ... san xuit may moc
phuc vu nong nghiép ndi chung va co gioi
hoéa san xuat hanh ci, toi néi riéng.
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