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KET QUA NGHIEN CUU TiNH TOAN THIET KE MAY SANG
PHAN LOAI LAC GIONG TRONG DAY CHUYEN
CHE BIEN LAC GIONG QUY MO CONG NGHIEP
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Tém tit:

Bai bao trinh bay noi dung két qua nghién ciru tinh todn thiét ké mdy sang phan logi lac gldng trong
ddy chuyén ché blen lac giong quy mé cong nghzep Két qua tinh todn thiét ké dua ra nguyen ly cau tqo,
hoat déng ciia mau may va tim dwoc cac thong 6 chinh nhw sau: Sang phan loai hai tang; 16 sang tang trén
¢, = 13mm; o sang tang dudi ¢, = Smm; bé rong sang B = 1090mm; chiéu dai sang L = 1830mm; bién
g ldc e = 16mm; tan s6 ldc n = 375 vong/phiit; cong sudt ciia sang N,= 3kW, nang sudt ciia mdy sang Q
= I 2 tan/h; quat lam sach véi heu lieong khodang Q= 2500m*/h; dp sudt khodng h = 60- 80mmH O, cong

sudt quat N, = 2,2kW.

Tir khoa: Thzet ké mdy sang phén loai; sang phan logi lac; lac giong.

1. Dit van dé

Lac 1a cady cong nghiép, cay thuc phdm c6
gié tri kinh té cao thich nghi voi diéu kién khi hau &
nudc ta. Trong ) nhu'ng cay ¢6 dau hang nam, lac
luén nam trong nhém dau vé dién tich gieo trong
cling nhu san luwong hang nam [1-3]. Trudc nam
2012, san lugng lac hang nam tang do dién tich gieo
tréng, sau ndm 2012 san luong lac ting chi yéu phu
thudc vao nang sudt. Nang sudt lac Viét Nam ting
dan tir nim 2012 dén nay 1a do cai tién dong thoi vé
gidng va k¥ thuat canh tac. Cac giéng lac méi vira
cho ning suét vira chéng chiu dugc voi diéu kién
bét loi ctia mi trudng va phit hop véi co ciu mua
vu nhu ¢ nudce ta [1-2].

Puoc PBang va Nha nude xac dinh lac 1a cay
lwong thyc chii chdt trong kim ngach xuat khau,
mang lai ngoai té cho dat nuéc, gop phan lam ting
tich liiy cho ngudi nong dan trong lac. Tuy nhién
san xudt lac phai dat ra yéu cau dat nang suét cao,
giam chi phi va tang loi nhuan. Bén canh do con
phai dap g nhiing tiéu chuan khét khe vé mau ma,
chat luong va gia ca clia ngudi tidu ding. Song do
tdp quan canh tac bao doi nay cia nguoi nong dan
trong san xuét chii yéu dua vao kinh nghiém truyén
thong, cham ap dung tién bo khoa hoc k¥ thuat nén
nang suat lac van thip, dic biét chat luong lac chua
cao. Ngay nay, khi lac da c6 du cho nhu cau trong
nudce va c6 du dé xudt khau thi vi tri cia cac g1ong
lac chat lugng cao ngiy cang quan trong. Vi thé
viéc chon gidng va xir Iy gidng can tuan thii ding
tiéu chuén chat lugng, cho nén tai cac co so se‘iy ché
bién lac gidng ngoai dam bao vé do 4m con phai
dam bao vé do sach, do déng déu cua giéng. Chinh
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vi véy lac gidng sau khi say dat tiéu chuan can duoc
phén loai 1am sach tap chét. Do d6 viéc nghién ctiru
tinh toan thiét ké may sang phan loai/lam sach lac
gidng trong day chuyén ché bién lac giéng quy mo
cong nghiép 1a can thiét va co y nghia khoa hoc va
thuc tién, dép tmg duoc yéu cau san xuat doi hoi.

2. N¢i dung va phwong phap nghién ciru
2.1. N§i dung nghién ctru

Khao sat, danh gia lua chon dung nguyén 1y
lam viéc ctia mau may phan loai va lam sach phu
hop voi nguyén liéu 1a lac ct sau khi siy.

Dua ra co so 1y thuyét tinh todn sang léc
song phang két hop véi phan loai bang khi dong, tir
d6 tinh toan cac thong 0 chinh cua may sang phan
loal/lam sach lac gidng trong day chuyén ché bién
lac gidng quy mé cong nghiép.

2.2. Phuwong phap nghién ciru

Trong bai bdo nay su dung phuong phéap
nghién ctru thu thap thong tin, tham khao tai li¢u
tin cdy c6 ham lugng khoa hoc cao ciia nhiéu tac
gia trong va ngoai nudc. Ngoai ra két hop sir dung
phuong phép nghién ciru ly thuyét dé giai quyét vin
dé dat ra.

3. Két qué nghién ciru va ban luén.
3.1. Nghién ciru xic dinh nguyén 1y ciu tao va
hoat dong ciia may sang phén loai lac giéng

Dbi v6i nguyén liéu 14 lac giéng sau khi sdy
dam bao do am cho phép, tir thuc nghiém nghién
ctru tham do kiém tra van tbc lo limg cua c lac 1ép,
danh gia hé s6 ma sat, danh gid nhom kich thuéc
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hat (c6 khi cti “lép” cling c6 kich thude 16n nhu
cl “may”), danh gia khdi lugng riéng ciia chung.
O day dua theo cac tai lidu [4-11] cho thdy ddi véi
cac nguyén li¢u can phan loai dang hat/cuc tuong
tu nhu ci lac, nguyén 1y thiét bi may sang lam sach
va phan loai lac gibng quy mé cong nghiép phii hop
hon (81 wu hon) duoc Iya chon 14 kiéu khi dong két
hop véi kich thudc nhu trén Hinh 1. Vi nguyén
Iy nay c6 thé phén loai cac cu lac khac kich thudc
nhung c6 cung trong Iugng (phén loai theo nguyén
ly kich thudc), va/hodc cung kich thudc nhung khac
nhau vé trong lwong (phan loai theo nguyén 1y khi
dong). Tur d6, thanh pham thu dugc dat do sach va
do dong déu dap ung nhu cau lam glong cling nhu
xudt khau. Két qua nguyén liéu lac gidng vdi tap
chét < 3%, do sach dat ~ 98%.

Nguyén liéu | |
l —
g F:"/\ W
Sing 1 17 '
Sang 2 1
— o Tap chét
San phdm
Tap chét

Hinh 1. So do nguyén Iy, két cau mdy phan logi/lam
sach lac giong

Vi nguyén 1y cdu tao va hoat dong nhu so
dd Hinh 1 sang duoc thiét ké 2 ting sang, khi chuyén
dong nho co cAu léch tdm va cum co cu hinh binh
hanh, sang nhan chuyén dong lic song phing, hon
hop nguyén liéu dugc chuyén dong trugt trén mat
sang, trong qua trinh trugt cua vat li¢u, nhirng vat
¢6 kich thudc nho hon 16 ludi sang 1 thi chui xudng
goi 1 san pham dudi ludi (san pham loai I), con
loai vat liéu nao c6 kich thuge 16m hon 16 luéi sang
1 va nho hon 15 ludi sang 2 thi di chuyén déan theo
mat sang va di ra ngoai (san pham loai II). Bui va
cac tap chat co khbi luong riéng nhd dugc quat hut
ra ngoai qua duong ong, nhu vay san pham s& duoc
lam sach triét dé hon.

Trong qué trinh phén loai chat lwong lam
viéc ciia may sang phu thudc nhidu vao lugng
nguyén lidu cung cép Vélo sz‘mg (lwong cung cip),
day la mdt trong céc yeu t6 chinh anh huéng téi
d6 dong déu cia san pham hleu suét phén loai ciia
sang. Boi vay phéu cap liéu cin phai c6 nguyén Iy
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céu tao phu hop dap u'ng yéu cau dat ra nhu néu
trén. Nguyén 1y va két cau ciia phéu cép lidu dugc
mo ta nhu trén Hinh 2.

Cép ligu

Hinh 2. Nguyén Iy bg phdn cap liéu

- Phéu nap liéu vao sang; 2- Bo phdn diéu
chinh dong liéu; 3- Bo phdn ludi sang

Luong nguyén liéu cung cap vao sang s&
chuyén dong di theo hudng “zigzac” nhu Hinh 2,
khi d6 lwong nguyén liéu cdp vao s& khong bi don
cuc bd ma duge dan déu trén bé mit sang nén kha
nang phan loai/lam sach sé tdt hon, hiéu suét phén
loai ctia sang cao hon.

3.2. Nghién ctru dong hoc ciia sang

Trén co s& nghién cru nguyén ly hoat dong
clia may sang phan loai lac gidng nhu Hinh 1 nhém
tac gia nhan thdy nguyén 1y dong hoc cua sang
chuyén dong theo co cu hinh binh hanh va dua ra
duoc so dd dong hoc cua may sang dugc lugc hoa
trinh bay nhu trén Hinh 3.
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b)
Hinh 3. So d6 déng hoc ciia sang [2,8,11]
a) So do co cdu tay quay thanh truyén dé truyén
chuyén dong cho sang; b) Sw chuyén dong cia hat
san pham trén lwGi sang nghiéng dao dong ngang

Tir két qua nhu trén Hinh 3a 1a so dd mo
hinh hoéa cho cac bd phan tao nén chuyén dong lic
cho sang dudi dang cac khau, khép cua co cau hinh
binh hanh tir d6 lam co s& khoa hoc dé tinh toan
kich thudc thanh truyén, bién d6 dao dong cua sang
va goc nghiéng dat sang,.... Trén co s nghién ciru
mbi quan hé gitra ma sat trugt cua vat liéu (cu lac)
v6i bé mat lu6i sang, két qua nhu trén Hinh 3b 1am
co s& khoa hoc dé tinh toan dong hoc vé van tdc, gia
tdc chuyén dong ciia sang va vt liéu truot trén sang.

4p 4 1g

€

Trang thai ting 501 et

> £ > w09

3.3. Co s¢' 1y thuyét phéan loai bang khi dong [5,8,11]
Qua trinh phén loai bang khi dong dua trén
co s& van tde lo lung (nguyén 1y Hinh 4) hé s6 can
ctia cu lac so véi cac tap chat khac c6 trong thanh
phin ciia hdn hop. Lac giéng sau khi siy dén W=
10+ 12% thi phan loai lam sach dé tach cac tap chét
(cu lac “1ép”, cu lac “vd”, rau, ré, cat san...) trong
ludng khong khi. Phuong trinh chuyén dong thing
dimg cta nguyén li¢u trong moi truong khi duogc

viét dudi dang:
mL 4t R=G (1)

dt

Trong d6: m - Khéi luong cu lac (kg.c¥/m)

% - Gia tbc cua ci lac

t - thoi gian chuyén dong cua cu lac (s)
R - Luc céan cua dong khong khi
G - Trong luong (kg)
Luc can dong khi dugc xac dinh theo cong thirc:
R=K.p.s.v? (2)
Trong d6: K - Hé s6 can
v - Van téc dong khi
p= % - Khéi lugng dam dic dong khi
s - dién tich hinh chiéu cua cu lac 1én mit
phing vudng goc v6i phuong chuyén dong.
Nhu vay theo (2) khi cii lac nim trong trang
thai lo limg: R =K.p.s.V.>=G 3)

= s @

V, - Van tbc lo ling cua cu lac. Déi véi cu
lac VQn toc lo ling do duge la V, = 6,1m/s. Tur gid tri
van toc nay da xac dinh dugc quat gi6 1a quat ly tdm
N°4 va ¢6 s6 hiéu 1a 14 — 70N°4 véi luu luong Q’=
2500m?/h, ap suit h = 60-80mmH,O[7].

Tu do

Trang thaibay,

I u
£>1,

tnn

Hinh 4. Co 56 1y thuyét phdn logi bang khi déng [8]
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3.4. Co sé tinh toan sang song phing

a) Xdc dinh kich thuwdoc mdt sang [4-6, 8-11]

Kich thuée 16 tron duge xac dinh theo cac
phuong trinh:

Sang trén: D, =2 M + 30 %)

Sang du6i: M~ 1,56 <D <M - 20 (6)
Trong d6: M - kich thudc trung binh cua déc tinh
phan ly cu lac.

o — Sai sb binh phuong trung binh.

b) Xdc dinh goc nghiéng ciia sang (Hinh 5)
Theo [4, 8-11] Goc nghiéng sang song phang a:
a=0-17°

Thong thuong d6i véi sang song phing mat
sang dugc dit nghiéng mot goc o vé phia truot
xudng cua cu lac. Géc nghiéng nay phai nhd hon
gbc ma sat cua cu lac so voi mit sang dé khi sang
ding yén thi cu lac khong tu trugt dugce trén mat
sang. Qua nghién ctru khao sat thuc té nhom tac gia
xac dinh dugc géc nghiéng cia sang a = 5°.

N —
A

Hinh 5. Géc nghiéng ciia sang song phang [4]

¢) Xdc dinh ning sudt sang phan logi [4-6,

ISSN 2354-0575

Q=qB ()

Trong dé: q - lwong cép liéu (lwong cung cip) cho

don vi chiéu rong mat sang, q phu thudc vao muc

dich phan loai va loai vat li¢u. Déi véi lac phéan loai
dé ché bién lam giéng q = 110kg/dm.h [5-6, 8-11].

B - Bé rong mit sang, & day B = 1090mm

d) Xdc dinh chiéu dai sing
Theo [5-6, 8-11] dé xac dinh chiéu dai cua
sang can cu theo cong thire thye nghi¢m:
_ 9
L=F74 ®)
Trong d6: L — Chiéu dai ludi sang;
Q — Ning suat clia may sang;
q,: Nang sudt riéng (ndng sudt trén mot

don vi di¢n tich mat sang)
(g, = 6kg/dm* h)

;=2 _ 1200
B.q, 10,9.6

~ 18,3dm = 1830mm.

e) Anh hwéng ciia thong sé truyén dong [4-
6, 8-11]
~ Thong i thuong trong sang phan loai song
phang dung d¢ phan loai cég loai hat (lac, ngo, dﬁlu,
lta...) nguoi ta tinh theo ché d§ lam viéc 1on nhat:
mZeZ%x 0,011n% 9)
Trong d6: ® — Van tdc gdc cua truc l1éch tam
e — Bién do lic (1éch tam)
n—Tan s6 lac (van téc quay) ctia léch tim
(vong/phut)
Dbi vai sang song phang 16 tron
®’e=0,011n*e=7+0,11q
Tu do6 ta chon e = 16mm [6, 9-10].
Twr 6 xac dinh dugce n = 375 vong/pht.

(10)

3.5. Thiét ké ché tao sang phan loai lac giéng
Tir cac két qua tinh toan trén d thiét ké dugc
sang phan loai lac giong trong day chuyén ché bién

8-11] ) lac gidng quy mo cong nghiép véi cac thong sd nhur
Nang suat sang phan loai: Béang 1.
Béng 1. Két qua tinh todn mdy sang phan logi/lam sach lac giong
TT Tén goi cac thong sd Ky hiéu Pon vi Gia tri Ghi cha
Quat lam sach
Luu luong Q’ m*h 2500
1 — :
Ap suat h mmH,0 60-80
Cong suét lp dat N, kW 22
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Sang phan logi theo kich thuwéc 2 ting

* Sang trén (tang trén)

Rong B, mm 1090
Dai L, mm 1830
L4 tron @, mm 13

* Sang dwdi (tang duedi)

Rong B, mm 1090
Dai L, mm 1830
Lo tron D, mm 5
Tan s6 lic n Vong/phut 375
Bién do lic e mm 16
Ning suét Q Tén/h 1,2
Cong suat lap dat N, kW 3

Tir cac két qua tinh toan 1y thuyét ta co dugc
cac thong s0 k¥ thuat co ban nhu trén Bang 1 dé lam
co sO xay dung dugc ban vé thiét ké cho mau thict

bi sang phan loai 1am sach lac gidng quy md cong
nghiép dugc mo ta nhu trén Hinh 6.

-
11 7| @000 g dag o
AT Tl = v | sor.omens Bifng s afn m
a] so.me.m [T o m Ejiida Tingm T e KT S T
2| mg-me.m  [ouk ] : .
W memee  |ominis = SANG PHAN LOAI
10 | sAm-000-m Tng1 o
il mm.-mex S oy i = Eh miug | Mo vii b jonr i | Mg | SPL 00 - 000- 00
f | smm.mem Thash ik [ TE Ny ¥. Tils A T e ET
T emoremem | codsbimivhiin] = K5 BAN CHUNG
AT ot TET o L5
8 | smocs-m0-00 | Cumbeoe [T p s od o
4 | 5 04-000-00 Thdn ring 3 i bTe . .
T | om0 Tia stag 1 ~ 32* w8 g FRXN ETEC.T MATNANE NCRZ P
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Hinh 6. Két qua thiét ké may sang phdn loai lac giong quy mé cong nghiép
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4. Két luan - Xac dinh dugc cac thong s6 chinh ctia may:
- Pi tinh toan, thiét ké dwa ra dugc nguyén  bién do lic 16mm, tin sb lic 375 vong/phut, luu

Iy céu tao va hoat dong ddi v6i mau may sang phan  lugng quat 2500m’/h, cong suét dong co 3kW, kich

loai/lam sach lac gidng theo nguyén ly kich thuéc  thudc sang (dai x rong) 1830 x 1090 mm, kich thude

két hop khi dong dé ing dung trong day chuyén ché 13 sang trén 13mm, 15 sang dudi 5mm va ning suét

bién lac gidng quy mé cong nghiép dap tmg yéu ciu  cua may sang 1,2 tAn/h.

clia co s san xuét gidng.
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RESEARCH RESULTS ON CALCULATION AND DESIGN OF PEANUTS SORTING MACHINE
FOR INDUSTRIAL SCALE PEANUT SEEDS PROCESSING LINE

Abstract:

In this paper, we study about a result computational design of peanuts sorting machine for industrial
scale peanut processing. The results computational design indicate that the structure and operation
principle and some main parameters was found as follows: double layer of screen; the hole sieve in the
higher layer ¢, = 13mm, the hole sieve in the lower layer ¢, = Smm; the working width B = 1090mm; the
working length L = 1830mm; the shaking amplitude e = 16mm; the shaking frequency n = 375 rpm; the
power capacity of a screen N, = 3kW; the productivity Q = 1,2 ton/h; the air flow ratio fan Q= 2500m’/h;
pressure is about h = 60-80mmH O, the power capacity of fan N, = 2,2kW.

Keywords: Sorting machine design, Peanut sorting machine/equipment, peanut seeds.
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