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ABSTRACT

Among products made from the coconut tree, products made from coconut
meat generally have a large proportion of product value. In the preliminary
processing phase of any products made from coconut meat, it is necessary to
remove its brown skin, which is often performed manually. Semi-automatic
machines for removing the brown skin of coconut meat have been developed
but their price is relatively high while their productivity is not high enough.
This paper proposed a novel mechanism to remove coconut brown skin on a
spiral trajectory by moving the blade in tangent contact with the outer surface
of the coconut meat while the cocunut meat is rotating around its vertical axis.
The brown skin removing mechanism has been successfully developed for
half-nut-size coconut meat with removal rate of about 94.5 kg/hour (which is
almost 4 times of the manual removal rate) and coconut meat loss of less than
15%, removal percentage of more than 95%. Preliminary results showed the
applicability of the system for removing the brown skin of half-nut-size
coconut meat which is the traditional product of manual removal of coconut
meat from the coconut husk. In addition, the developed system could be
integrated with preceding automatic sort-and-flip system to form a complete
automatic system for sorting coconut meat and removing its brown skin.

TOM TAT

Trong cdc san pham tir cdy dira, san phém ché bién tir com dira chiém ti trong
16n nhat vé gid tri san phiam. Dé cé dirge nguyén liéu com dira, cong doan got
V6 nédu com dira la cong doan quan trong dau tién va thuong dwoc thic hién
thii cong. Mot 56 may got vo nau com dua ban tw dong da dwoc ché tao nhung
mdy ¢é ndng sudt khéng cao trong khi gid thanh lai cao. Bai bao nay dé xudt
hé thong got vo ndu com dira voi bién dang got xody tron éc bang cdch di
chuyén ludi dao trén cung tron tiép tuyén véi mat com diva trong khi com dira
diege quay quanh truc thang dimg. Nghién ciru da thiét ké thanh céng may got
V6 ndu com dira (logi nita trdi) ¢6 nang sudt trung binh khodng 94,5 kg/gio
(gan gdp 4 lan got thii cong) véi ti 1¢ hao hut dudi 15% va do got sach trén
95%. Két qua khao nghiém cho thdy nguyén Iy méi nay c6 thé got duwoc dira
dang nua trai la két qua cia tip qudn _cai com dira thu cong. Ngodi ra, h¢
théng got v6 nédu com dira tir déng da dé xudt c6 thé két hop véi hé thong phan
logi-lgt mat com dira tw dong va hé thong cdp liéu phia truée dé tao thanh
mét hé thong hoan chinh trong ddy chuyén phan logi va got vé ndu com dira
tu dong.

Trich din: Nguyén Chénh Nghiém, Bui Vén Tra va V& Minh Tri, 2019. H¢ thng got v6 nau com dira ty
dong. Tap chi Khoa hoc Truong Dai hoc Can Tho. 55(2A): 17-25.
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1 GIOI THIEU

Tir lau dira d4 14 ngudn séng chinh cho rat nhiéu
néng dan Viét Nam, dic biét 1a nhiing nguoi sinh
song tai ving Pdng bang song Ciru Long (PBSCL)
n6i chung va ngudi dan Bén Tre noi riéng. Theo bao
c40 nghién ctru phan tich chudi gia tri dira Bén Tre,
¢6 khoang 70% ngudi dan Bén Tre gin bo v6i ciy
dira (Tran Tién Khai va ctv., 2012). Nhiéu cong ty
ché bién da dugc dau tu va phat trién cac thyc pham,
dugc pham tir dira & ving DBSCL nhu com dira nao
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sdy, bot sira dira, nude cdt dira... Nhiéu san pham tir
dira dugc xuat khiu co gid tri kinh té cao. Nguyén
lidu chu yéu dung dé ché bién cac san pham trén 1a
thit qua dira kho duogc got sach vo nau. Tuy nhién,
viéc got vo nau com dira hién tai van con 1a quy trinh
thu cong. Nguoi lao dong phai dung dao hai ludi dé
got vo néu (Hinh 1) nén nang sudt van con rét thap,
ty 1& hao hut cao néu 16p vo nau bi got 14n qua sau
vao phﬁn thit dira va phu thudc nhiéu vao tay nghé
cua nguoi lao dong.

Hinh 1: Dao hai ludi ding dé got vo6 niu com dira (a) va qua trinh got thii cdng bing dao hai ludi

Nhiéu may got v nau da duogc phat trién dé dap
{mg nhu cau to 16n nay. Mt trong nhitng may got
dugc biét nhiéu trén thi truong 1a hai dong may
COM30 (Method Machine Works, 2018a) va
COM31 (Method Machine Works, 2018b) cua
Malaysia v&i cong suét twong (g 240 va 120 miéng
com dira/gid. Loai may cing hang san xuét 1a dong
COM32-4 (Method Machine Works, 2018c) co
cong suét cao nhét tir 400-500 miéng com dira/gid.
Tuy nhién, nhuoc diém cua cac loai may nay 1a doi
hoi mot nhan cong phai giit miéng com dira trong
khi may hoat dong. Dua theo nguyén 1y hoat dong
may got vé nau ciia Malaysia, nhém nghién ctru cua
Trung tdm Nghién ctru va Chuyén giao céng nghé
(S& Koa hoc va Cong nghé Thanh phd H5 Chi Minh)
da nghién ctru va ché tao thanh cong may got vo niu
dira khic phuc dugc mot s6 nhuoc diém cua dong
may Malaysia nhu got dugc cac miéng com dira bi
v6 vun hay c6 d6 day khac nhau v6i cach van hanh
don gian, khong can ky ning tay nghé (Trung tam
Thong tin Khoa hoc va Cong nghé Thanh phd H)
Chi Minh, 2014). Mot s6 may got vo nau thuong
mai da dugc gidi thi¢u dé got com dura kich thudc
nguyén trai véi cong suit 50 kg/gio, tuy nhién ti 16
hao hut c6 thé cao va may khong thé got sach phan
dinh com dira vi day 1a vi tri dé giir com dira trong
qua trinh got (Coéng Ty c¢b phan Xuat nhap khiu Hoa
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Nam, 2012). Mic du, nhiéu may got vo nau da dugc
phat trién nhung da sb com dira can got c6 dang nira
trai va viéc thay thé mot nhan cong got dira bdi mot
nhén cong van hanh may cling khong mang lai hi€u
qua kinh té cao. Dé c6 thé got dugc v6 nau ciia com
dura dang ntra trai, hé théng got vo nau theo nguyén
ly may bao da dugc thiét ké va khao nghiém. Hé
thong da thir nghiém thanh cong voi com dira dang
nira tréi, phtt hop véi tip quéan cai com dira bang loai
dao chuyén dung tai cac co so san xuat. Hé thong
duoc van hanh don gian nhung khau nap li¢u con
tha cong va ti 1€ hao hut con kha cao, 1én dén 25%
(V& Minh Tri, 2014). K& thira két qua nghién ctru da
dat dugc trude d6, mot hé théng got v nau com dira
cai tién dwoc dé xuit dé khéc phuc ti 16 hao hut thit
dira khi got 16p v6 ndu v&i nguyén ly got theo bién
dang got xody tron bc bang cach di chuyén ludi dao
trén cung tron tlep tuyen v6i mat com dira trong khi
com dira duoc quay quanh truc thing ding.

2 THIET KE CO KHI
2.1 Téng quat hé thong

Hé théng got vo nau com dura dé xuét duoc thiét
ké nhu Hinh 2, gdm bon thanh phan chinh véi cac
nhiém vu nhu sau:
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2.1.1 B¢ phdn khung may

Nhiém vu chinh cua khung may 1a nang dg, lién
két cac chi tiét may. Phan khung may duogc lam tir
sat hop vudng 40 véi kich thude 400 x 1080 x 730
mm dam bao duoc tinh tuong dbi nho gon va ¢ thé
di chuyén d& dang.

2.1.2 Heé th(fng dong luc

Hé thong dong lyc dé truyén chuyén dong quay
cho diu nim, chuyén dong quay dé cat cia dao,
chuyén dong tinh tién cua céc xi-lanh tao luc ma sat,
chuyén dong cip va liy com dira. Nghién ctru sir
dung loai xi lanh cua hang AirTac (AirTac, 2018)
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cho 2 phuong dimg va phuong ngang véi thong sd
nhu sau:

—  Xi lanh ngang: chiéu dai: 250 mm, dudng
kinh: 25 mm

— Xi lanh dung: chiéu dai: 100 mm, dudng
kinh: 20 mm

2.1.3 B¢ phan c6 dinh miéng com dua

Bang 1 tom tit sb liéu thong ké tir 186 miéng
com dira chua got (VO Minh Tri, 2014). Dya vao s6
liéu thdng ké nay, dau nim (5) (Hinh 2) duoc thiét
ké ¢6 dudng kinh 10 cm véi gia thuyét mat trong
miéng com dira ¢6 dang mdt nira hinh cau dudng
kinh 10 cm.

Hinh 2: Tong quan may got vé niau com dira da thiét ké véi cac thanh phin: Xi-lanh ngin (1); xi-lanh
dai (2); xi-lanh dirng (3); xi-lanh diy phwong xéo (4); dau nim (5); dao got (6); xi-lanh day dao got
(7); Xi-lanh ding (8); xi-lanh dai (9); xi-lanh day thanh gat (10); thanh gat (11); cam bién quang (12);
gia d& nhap liéu hinh chir C (13); gia dé thoat liéu hinh chir C (14)
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Bang 1: S6 li¢u thong ké kich thwéc com dira (don vi cm)

Puwong kinh trung binh  Dwdng kinh trung binh

vong ngoai vong trong

Chieu cao mieng com

D6 day com dira ,
Py dira dang nira trai

12,4 10

Com dira duge ¢6 dinh nhd ma sat do bdn con
lan ép miéng com dira 1én ddu nAm (Hinh 3). B& mit
ctia dau hinh ndm dugc thiét ké co bién dang mat gé
ghé dé tang sy ma sat gitra mat trong com dira voi
bé mat dau nam.

2.1.4 B¢ phdn got vo ndu com

Bo phan got vo ndu com dira bao gdm dao quay
goc 90 do cat theo hudng tir dinh dau ndm xudng
dudi. Mot bai toan dat ra 1a lya chon ludi dao dang
ludi thing hay ludi ring cua sé& phu hgp hon cho
viéc got vo nau com dira. Vi thé, thi nghiém do luc
cit da duoc thuc hién. Bén canh viéc sir dung cac
cam bién luc thuong mai dic tién, viée st dung

Can dién
o

MyDAQ [ Computer

Hinh 3: B) phén giir com dira (15) va dao cit (16)

loadcell dé do Iuc cat cho pht hop véi bd tri thi
nghiém ciing da duogc dé xuat (Kataoka et al., 2002;
Giinay et al., 2005). Vi xac dinh luc cit trong
truong hop nay khong yéu cau d chinh xac qué cao
va viéc bo tri thi nghiém do luc cét bé‘mg loadcell
khong quéa phic tap, thi nghiém sir dung loadcell dé
khéo sat luc cét da duge bd tri nhu Hinh 4. Két qua
cho thiy viéc str dung dao ludi thing ¢6 luc got nhod
hon so voi viée sir dung dao rang cua (Hinh 5) (V6
Minh Tri, 2014). Vi vay, dao ludi thing dugc sir
dung dé got vo nau com dura. Viée st dung dao Iudi
thang con ¢6 uu diém 1a d& dang thao lap va dugc
giit chit trong ranh dao vi rinh dao dwoc thiét ké rat
khich véi bé day dao (Hinh 6).

Hinh 4: So d6 thi nghiém khao sat lye cit (Vo Minh Tri, 2014)
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Hinh 6: Ludi dao dwoc Idp vao rinh dao ciia hé théng got

2.2 Nguyén ly hoat dong

Dé c6 thé got dwoc vo nau com dira, hé thong
thyuc hién trinh ty cac cong viéc nhu sau:

Nhan lieu com dira tho (com dwa chwa got):
Com dua thé dugc dua vao gid d& c6 hinh chir C
(13) theo dang lat Gp va dugc van chuyén dén vi tri
got (trén ddu ndm (5) nhu Hinh 2) bang 2 xi-lanh khi
nén (1) va (2) cé vi tri dat vudng goc voi nhau. Sau
khi com dtra dugc phat hién dat ding vi tri nhd cam
bién quang (12), xi-lanh (1) s& day gia dat com dira
1én phia trén. Xi-lanh (2) s& dwa com dira tho chuyén
dong vao vi tri ngay phia trén dau nam. Tai d6 xi-
lanh (1) ha xudng dé dat mat trong com dira trén bé
mit ddu nam. Xi-lanh (1) s& nang gi4 d& 1én va sau
cung xi-lanh (2) dua gia d& v& vi tri ban dau dé
chudn bi cho qua trinh nhén liéu tiép theo.
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Cé dinh com dira thé cho qua trinh got vé ndu:
Bo phan dung dé cb dinh com dira tho theo phwong
thang dimg dugc day cham véi mét ngoai clia com
dira bang xi lanh dtng (3). Sau d6 xi-lanh (4) ddy
bbn con lin 4p sat mat ngoai cua com dira nhd d6
giit com dira ¢ dinh trén dau ndm (5) khi ddu nim
quay com dira quanh tryc thang dtng trong qué trinh
got v niu.

Thuec hién got vo nau com duira: Dao got (6) dugc
dura dén tiép xtc v6i bé mat com dira can got nho xi
lanh (7). Dao got sau d6 dwoc diéu khién di chuyén
tir dinh com dira xubng phia dudi theo mot cung
tron. Lo xo dat phia sau dao got s€ gitip dao got ludn
tiép xtic voi com dira c6 d6 day khac nhau trong
khoéng cho phép trong qua trinh got. Vi dau ndm (6)
quay com dira theo phuong thing ding, quy dao cua
dao got tao thanh duong got xody tron dc va got sach
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toan bd vo nau com dira véi tbe do chuyén dong phu
hop cua dao got.

Ldy san pham ra ngoai: Khi vo nau duoc got hét,
truc ddu nim (6) ngimg quay. Dao got va cac con
13n ¢6 dinh com dira duge dua vé vi tri ban dau. Gia
d% nhic com dira duge got ra théng qua chuyén
dong phdi hop cua ba xi-lanh (8), (9). Com dira da
dugc got vo nau dugc day ra ngoai nhd thanh gat
(11) thong qua chuyén dong ciia xi-lanh (10) va két
thic qua trinh got vo nau.

3 KET QUA THi NGHIEM

3.1 Mo ta thi nghiém

Do qua trinh tir luc hai dura riéng 1¢ dén giai doan
got vo nau tai cac co sd san xuat mat mot vai ngay
trong thi nghiém nay, dura sau khi duoc hai da dugc
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bao quéan trong diéu kién binh thuong tir 2-3 ngay
nham dam bao d déo com dira va phit hop véi thuc
té thu mua dura. Thi nghiém dugc thyc hién trén 10
miéng com dira c6 d6 gia pht hop voi vo nau cb mau
vira dam nhu Hinh 7. Dé phu hop véi tap quan got
dira thu cong, com dira duoc tach vo thu cong gidng
nhu cach tach vo com dira bing mét loai dao chuyén
dung duoc sir dung tai cac co s& ché bién dura 6 Bén
Tre.

Heé thdng got vo nau com dira sau khi dugc ché
tao va khao nghiém dugc moé ta & Hinh 8. Vao thoi
diém thuc hién thi nghiém, hé théng cép liéu com
dira ty dong dang dugc gia cong nén com dira duoc
dat thu cong vao giad do nhap liéu hinh chit C (b
phan (13) trong Hinh 2) trude khi bt diu qua trinh
got dugc mo ta ¢ trén.

Hinh 7: Com dira trwéc khi got vé nau

-4 P
e AR,

Hinh 8: H¢ théng got vé nau com dira ty dong sau khi dwoc ché tao
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Sau khi hé thong cép liéu ty dong da duoc thiét
ké va ché tao, qua trinh cép li€u com dura tw dong co
thé dugc thuc hién nhu Hinh 9. Mot bang tai cép liéu
s€ dua com dura vao gia d6 nhap li€u cé dang hinh
chit C trude khi com dira duge dua dén diu ndm va
giit chat trong sudt qué trinh got nho bo phén ¢b dinh
miéng com dira (muc 2.2.3). Trudce khi thuc hién thi
nghiém, may da dugc didu chinh tdc do quay cia
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dau nam giit com dira (khoang 190 vong/phut) va
van téc quay dao (khoang 1/22 vong/gidy) sao cho
hai lat cit lién ké co do chong ldp 1én nhau vao
khoang 2,5 mm dé tang ti 18 got sach khi b mit vo
nau nhiéu map mé. Pé cac x1 -lanh trong hé thong
hoat dong hiéu qua, cong suat may nén 2 ma luc da
duoc su dung.

Hinh 9: Com dira dwgc cip tw dong cho hé théng got vé nau

3.2 Két qua thi nghiém

S lidu théng ké két qua got vo nau com dua
dugc liét ké & Bang 2. Két qua cho thay may got
duogc vé nau com dira hi€u qua véi do hao hut trung
binh la 12,92%. Nhu vay, d6 hao hut got bang may
dé xuét thap hon do hao hut khi got thu cong bang
dao hai Iudi dwoc thdng ké boi co s san xudt com
dira tai Bén Tre vao khoang 13,4% ddi vdi cong
nhan got lanh nghé va 26,97% déi véi cong nhan
chwa lanh nghé.

Do hao huyt cao da dugc ghi nhan & lan got mau
thir § va thir 8 véi do hao hut 16n nhat 1én dén 19,1%.
Két qua kiém tra cho thiy miéng com dira vira chua
Béng 2: S0 ligu 20t vo ndu vdi dao chay tw dong

du gia vira c6 duong kinh 16n hon cac mau con lai
nén 14t cat sdu hon dan dén khoi luwong hao hut 16n
hon. Mt s6 com vira di duoc got sach vo nau duge
trinh bay ¢ Hinh 10. Panh gia cam quang cho thdy
dd got sach dat trén 95%. Do chong lan giita hai
duong got lién ké co thé dugc diéu chinh ting dé c6
thé tang do got sach vo nau; tuy nhién, diéu nay s&
lam tang ti I¢ hao hut.

V6i khdi lwong trung binh mdi miéng com dira
la 210 gram va thoi gian cAp-got cuia may 1a 8
glay/mleng, nang suét trung binh c6 thé dat khoang
450 miéng/gid hay vao khoang 94,5 kg/ gio.

Miéng  Khdi lrgng truée khi got  Khdi lrong sau khi Khdi lrgng com dira  Ti 1¢ hao hut
dira (gram) got (gram) hao hut (gram) (%)
1 223 200 23 10,3
2 225 192 33 14,6
3 212 192 20 9.4
4 208 192 16 7,7
5 204 165 39 19,1
6 200 170 30 15,0
7 180 160 20 11,1
8 210 170 40 19,0
10 197 179 18 9,1
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Hinh 10: Com dira sau khi got vé niu bing h¢ thong dé xuat
4 KET LUAN VA PE XUAT

Hé thong got vo ndu com dira v6i bién dang got
xody tron dc da duoc thiét ké va thir nghiém thanh
cong vai ti 1¢ hao hut dudi 15% va dd got sach trén
95%. Két qua thir nghiém cho thiy nguyén 1y méi
nay co thé got duoc vo nau ciia com dira dang nira
trai, phu hop véi tdp quan cai dira cia nguoi dan
Viét Nam va dat ning suat trung binh khoang 450
miéng com dira mdi gio, khoang 94,5 kg/gio. Nhu
vay, hé théng got vo nau com dura dé xuat xem nhu
gén dat nang suat mong mudn 1a 100 kg/gid, gap bon
lan nang sudt got thu cong theo thdng ké tai cac co
s& san xuét dira tai Bén Tre. Dé c6 thé nang cao ning
suét got vo nau, thoi gian di chuyén miéng com dira
trong qua trinh nhan liéu va lay san phim ra ngoai
¢6 thé dugc cai thién giam hon thong qua giam hanh
trinh hodc ting toc do di chuyén cua cac xi-lanh
trong cac qua trinh nay.

Ngoai ra, hé thong got vo nau com dira tu dong
da dé xuét c6 thé két hop v6i hé thong phan loai-lat
mdt com dua ty dong (Ly Thanh Phuong va Vo
Minh Tri, 2014) va hé théng cép lidu phia trudc dé
tao thanh mot hé théng hoan chinh trong day chuyén
phan loai va got vo ndu com dura ty dong. Voi
nguyén 1y got d& xuét, hé théng chi c6 thé ap dung
cho com dira dang nira trai ma khong thé ap dung
cho miéng com dira dang vyn. Vi thé mot hé thong
got com dira dang vun va h¢ thong cép liéu phu hop
can dugc thiét ké dé tich hop vao day chuyén tu
dong ngay sau hé thong phén loai-1at mat com dira
dé c6 thé tu dong hoa hoan toan viéc got v nau com
dura, gbp phan khai thac t6i da cong sudt cta day
chuyén sin xuit cac san pham com dua hién dang
hoat dong dudi cong suét thiét ké do sy thiéu hut
nguyén lidu dau vao.
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Nghién ciru duge thyuc hién dudi sy hd trg kinh
phi tu Pé tai Khoa hoc Cong nghé ce‘ip B0, BO Gido
duc va Pao tao (Ma dé tai: B2016-TCT-14). Nhom
tac gia xin cam on TS. Nguyén Vin Cuong — Bo
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va cac em sinh vién Nguyén Khai Thinh
(B1305748), Tran Hiru Nghi (B1509519), Phan
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thuc hién dé tai.
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