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NGHIEN CUU TINH TOAN THIET KE LONG QUAY CUA
MO HINH MAY LY TAM CHO RAU CAT TUOI DANG ME

Nguyén Nhan Sam !
Pang Hoang Minh?
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TOM TAT

Nghién ciru dé cdp dén néi dung nghién ciru
ly thuyét trong tinh todn vé thiét ké mét loai long
quay cua mo hinh may ly tam chuyén dung lam
khé rdo rau cdt twoi sau khi ching da dwoc riva
sach ¢6 ndng sudt 2kg/mé, nham ddp g nhu cdu
“rau an lien” cho nguoi lao dong song ¢ khu viee
thanh thi tiét kiém thoi gian ndu dn trong gia dinh
sau gio lam viéc. Nghién ciru da sir dung so liéu
thyc nghiém cho rau cai xanh cdt lat pham vi 4cm
c6 khoi lwong riéng thé tich la 303kg/m® cing voi
viéc lwa chon s6 vong quay ciia long quay la 600
vong/phiit. Nghién ciru da xdc dinh dwoc thé tich
long quay chira rau can ly tam la 9,2.10-3 m* va
dd cho ra kich thuée 5 long quay (dwong kinh x
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chiéu dai ) gom: (150 x 500)mm; (200 x 320)mm;
(250 x 210)mm; (300 x 150)mm va (350 x 115)
mm. Nghién ciru dd chon long quay kich thuéce
(200 x 320) mm, s6 vong quay 600 vong/phiit dé
thuc hién tinh toadn. Két qua da tinh duoc: Luc ly
tam twong dwong F= 32,5N, dp sudt ly tam Pmax
= 3739,76 N/m?, vmg sudt kéo = 697287,55 N/
m?, dwong kinh 16 d= 10mm, s6 16 1216 va s6 tylé
thoat nwoc = 47,5% va khodng cdach cdc 16 theo
chiéu ngang va chiéu doc la 12,8mm. O chiéu day
vat liéu ché tao long quay min = 1,2 mm cho thoi
gian thoat nuoc la 0,5 phut.

Tw khoa: Kha nang phan ly, may ly tam, ly
tam lam khé rau, long quay, luc ly tam.

STUDYING OF DESIGNING CALCULATION A ROTATING CAGE OF CENTRI-
FUGE MODEL FOR BATCH FRESH CUT VEGETABLES

ABSTRACT

The study deals with the designing and calculating
of a rotating cage of a centrifuge model specialized
in dried fresh cut vegetables after they have been
washed with the capacity of 2kg/batch. This study
meet the demand of "instant vegetables" for people
are living in urban areas that saving time for cooking
at home after works.

Studying used experimental data for 4cm-sized
sliced of the green vegetables having the bulk density
of 303kg/m’ and selected the number of rotations of
the rotating cage of 600 rpm.

This studying determined the volume of the the
rotating cage to be 9.2 x 10-3 m* and five rotating
cages (diameter x length) including: (150 x 500)
mm; (200 x 320)mm; (250 x 210)mm, (300 x 150)
mm and (350 x 115)mm.

The studying selected a rotating cage with

Phong Quan Iy khoa hoc va Hop tdc quoc té,

dimensions of (200 x 320) mm and a rotation speed of
600 rpm to perform the calculation. The calculated
results were: the Equivalent centrifugal force F =
32.5N, the centrifugal pressure Pmax = 3739.76 N/
m2, the tensile stress = 697287.55 N/m2, the hole
diameter d = 10mm, number of holes 1216 and the
drainage ratio = 47.5% and the distance between
holes horizontally and vertically is 12.8mm. At the
thickness of the material used to make the rotating
cage min = 1.2mm, gives the drainage time of 0.5
minutes.

Keywords:Centrifuge, centrifugal force, rotating

cage, separation capacity, vegetable drying
centrifuge.
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1. GIOI THIEU

Chét lugng cua san pham rau an 14 cat
tuoi bay ban trén cac k¢ cua siéu thi phu
thudc vao chat luong lat rau con nguyén
ven, du kho dé co thé bdo quan trong mot
s0 ngay cho dén khi nau trén bep Yéu to
chinh quan trong tao nén sy on dinh cua
san pham rau an 14 cit tuoi sau rira sach 1a
k1em soat do Am sau khi rtra, nhu vay yéu
cau rau sau khi cét tuoi va rira phai dugc
loai bo nuéc dén do am yéu cau dé ngan
chan sy hu hong do sy phat trién nhanh
cia cac vi khuan hodc enzyme, nhung
khong lam rau dugc dap nat [1]. Trén thi
truong hién dang c6 mot s6 phuong phap
lam rdo nuge cho rau sau rira gom: ly tam,
sang rung, thoi khi. So sanh 3 phuong
phuong phap lam kho noi trén thi phuong
phép ly tdm dang dugc tmg dung pho bién
hon, boi tinh ti€n dung, cho nang suét cao,
chi phi dau tu thap [2].

Thuc té trén thi truong hién nay chua
c6 may ly tdm chuyén dung lam kho rau
sau so ché. May ly tdm cho rau sau cit
tuoi co yeu cau k¥ thuat khac bi€t 1a do
rau an 1a c6 nhiéu nach 14, bé mit 14 nhan
nheo, nudc dé bi dong tai cac tai [3]. Viéc
loai bo nude kho khan hon, Khi thyc hién
ly tdm tach nudc khong t6t nudc s& con
dong lai dan dén phat trién vi sinh vat, lam
giam tudi tho rau trong cac bao g01 khi
bao quan trén k¢ tai cac si€u thi. D€ ¢ thé
tach nudc triét dé ,ngudi ta phai kéo dai
thoi gian ly tam hodc phai tang lyc ly tam
hoic két hop ca 2 giai phap Viéc tang luc
ly tam va kéo dai thoi gian ly tim qua muce
khong nhﬁ’ng gy ton thuong t€ bao trén
14 rau ma con ti€u hao nhiéu ning luong
dién dan dén gia thanh ban rau tuoi tro
nén thiéu tinh canh tranh hon.

Khi may ly tam lam vigc, 16ng quay
quay xuat hién lyc ly tam pha vO lyc lién
két gitra vat liéu u6t can lam kho véi chat
long bam dinh theo [4]. Khi 10ng quay
quay, chét 1ong bam dinh theo vat liéu c6

khéi lugng riéng 16n hon vat liéu udt can
lam kh6 duoc tach ra va vang ra ngoai
thong qua cac 10 trén thanh 1dng quay theo
luc ly tam. S6 vong quay cua long quay
cang 16n, ban kinh 1ong quay cang 16n thi
lyc ly tm cang 16n cho ra kha nang tach
nudc ra khoi vat a am cang nhanh [5]. Ng0a1
ra mat do 15 trén 10ng quay hay con goi la
ty 1& dién tich 16 trén thanh long quay (f)
v6i dién tich xung quanh cua 16ng quay
(A) hay duogc goi tat 1a sb ty 16 thoat nudc
qua thanh 1ong () ciing anh hudng lon dén
kha nang phan ly [6],[7]. Theo [7] so ty 1€
() co lién quan dén kha niang phan phdi luu
chat thoat qua long quay nhanh hay cham,
ddng déu hay khong dong déu.

Pham vi bai bao chi trinh bay co s¢ thiét
ké long quay, cac tinh toan thi€t ké vé long
quay va kiém tra bén theo chi tiéu ing suat
va chuyén vi theo chiéu day ché tao thanh
long quay lién quan ¢ dén sb ty 1€ dién tich
16 thoat nudc tot nhat trén long quay cua
mo hinh may ly tAm rau cit twoi c6 ning
suat 2kg/ mé. Viéc nghién clru nay lam co
s& dé thuc hién cong tac thiét ké va ché tao
hoan chinh mgt mé hinh may ly tam rau
da cét sau so ché dé tién hanh thuc nghi¢m
trong cac budc tiép theo cia nghién ctu
may ly tdm trong ddy chuyén so ché rau
an 1a “ an lién” trong thyc tién.

2 VAT LIEU VA PHUONG PHAP

2.1 Long quay ciia mdy ly tam

Long quay (centrifuge basket) 1a bod
phan quan trong cua may ly tam, co vai
tro truc tlep trong qua trinh tach pha léng
khoi pha ran (hodc ban ran) dudi tac dung
cta luc ly tim. Long quay duoc bd tri gan
trén mot truc quay, dugc dan dong quay
boi mot dong co dién c6 sbé vong quay
tuong ddi cao. Bé mat thanh 16ng thuong
duogc gia cong cac 10 nhd hoac khe ho dé
chat long dinh theo vat udt c6 thé thoat
ra khoi vat va ving ra khoi 16ng quay
nho lyc ly tdm, trong khi do vat li€u can
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dugc lam kho thi dugc git lai bén trong
thanh 10ng.

Qua trinh ly tdm tach nudc ra khoi rau
sau cong doan rtra dugc mo ta nhu sau:
Trudce tién cho rau sau rira vao 1ong quay,
tiép theo cho may ly tdm lam viéc. Khi
16ng quay quay, luc ly tdm xuat hién,
dudi tac dung cua luc ly tam rau uot bi

ép vao xung quanh thanh trong cta 16ng,
lac nay (nude) trong vat am c6 khoi luong
riéng 16n hon bi vang ra khoi rau thong
qua céc 16 thoat nudc trén thanh 1ong, rau
c6 khéi lwong riéng nho hon dugc gitr lai
bén trong thanh 16ng quay. Viéc tach pha
1ong khoi rau Am nho sy khac biét vé khoi
luong riéng cta rau va nudec.

-[}OOOCDOOOH-P o 70, T
e = D0 (Mg yim ) Qe O 5 07 O
0 OO O = - S0 a0 olly,
=000 00000 = | s
ﬂ—;—ﬂ Phéin bd 10 rén thénh ling X

Hinh 1. Nguyén Iy thodt nuéc ly tam va phdn bé 16 ly tam theo chiéu doc va theo
chiéu ngang trén thanh long quay

2.2 Phén tich cdc théong soé lién quan
dén chit lwong lam viéc ciia long quay
mady ly tam

Céc thong s then chét trong tinh toan
thiét ké mot 16ng quay tbt cho may ly tim
gdém: dudng kinh 1dng (D), chiéu cao 1dng
(H), hinh dang va duong kinh 16 thoat
nudc (d), so 16 thoat nude trén thanh 16ng
(n), ty s cua tong dién tich 16 thoat nudc
(f) va dién tich xung quanh thanh 16ng
quay (A) (ky hi¢u trong nghién ctru nay la
(); phan b 15 thoat nudc trén thanh 16ng
quay va chleu day vat liéu l[am long quay.
Céc thong sd nay anh huong truc tiép dén
thé tich chira, hiéu suét tich nudc va kha
nang chiu lyc ly tdm khi 16ng quay lam
viéc [8]. Sau déy ta di phan tich mot sb
thong so:

Kich thudc 16 thoat nude (d) trén thanh
1ong quay: Trudng hop kich thude 16
qua 16n so voi 1t rau cit can ly tAm s&
cho phép nudc trong hon hop rau - nude

Tap chi CONG NGHIEP NONGTHON S8 60

nhanh chong dugc tach va thoat qua thanh
10ng, trong khi d6 mot sO 14t rau cat cung
co the bi cuon theo pha léng ra ngoai gay
hao ton that rau khé thu duoc sau ly tim.
Nguoc lai truong hop 16 thoat nude qua
nho s€ xay ra chi€u hudng, rau s€ che lap
céc 16 thoat nudc dan dén hiéu suat tach
nuéc ra khoi rau bi suy giam dan, ¢ thé
tao ra cac dong chay cuc b trong khéi rau
dan dén phéan bo ap suét lén thanh long
khong d6ng nhat, gay ra hién tuong mat
can bang cuc bo, gy moi cuc bo dan dén
pha huy 16ng quay [9].

S6 16 thoat nude: S6 16 thoat nudc lién
quan dén ty s6 thoat nu6c s& lon. S ty 1é
thoat nuge () anh huong dén thoi gian ly
tam. SO ty 18 thoat nude () trén 1ong quay
16n cho phép pha long phia trong 1ong
quay dugc thoat ra nhanh hon, nhiéu hon,
nguge lai dién tich thoat nuge cua long
quay thap s& lam luong nude thoat ra thap
hon, cham hon dan dén kéo dai thoi gian
ly tdm hon.
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Theo [9] long quay c6 dién tich thoat
nudc cao thi may ly tam ciling s€ cho néng
suat ly tim cao hon, tiét kiém ning luong
dién hon.

H

T 0 s O
0 (D . {D "i'ﬂ

Hinh 2. Puong kinh 16 thodt nude va bo tri
16 theo chu vi va theo chiéu cao long

Phan b 16 thoat nudc trén thanh long
quay: Cac 16 thoat nude dugc phén bod
déu, dén tan meép long quay, diéu nay sé
cai thién d6 dong déu cua qua trinh ly tAm.
Cac 16 thoat nudc co thé duoc phan b
theo dang tam gic can hodc tam giac déu
hodc dang hinh chtr nhat hogc hinh vudng
[7] v6i cac budc bd tri déu trén thanh 16ng
quay. Trén Hinh 1 va Hinh 2 thé hién phan
b6 16 theo chiéu doc 16ng theo phuong y la
(k) va theo phuong x 1a (1). Viéc bd tri (k)
va (1) hop ly khong chi t6i wu cho hi€u qua
thoat nuéc ma con anh huong dén phan
bd tmg suat va do bén cia long quay ly
tam (Hinh 1 va Hinh 2). Phan b6 16 thoat

nudc trén long quay cung la thong s6 gy
anh huong dén phan bd g suét trén long
quay. Céc 16 trén thanh 10ng tao ra cac
diém tap trung u:ng suat, 1a nguyen nhan
chinh lam suy giam do bén cta 1ong, dic
biét dudi tdc dung cua tai trong cua luc ly
tam tac dung 1én thanh 1ong [10].

Kich thude long quay: Kich thudce long
quay duoc de cap gom duong kinh (D) va
chiéu cao long quay (H). Theo Zhao Zhig-
uo va cac cong su [1 1] da thyc hi¢n nghién
curu phan tich mo phong long quay trén
phan mém Ansys cho thy rang duong
kinh long quay ngoai lién quan dén lyc ly
tam thi c6 anh huong lon dén tng suat va
bién dang long quay ly tam, trong khi do
thong sd chiéu cao cua long quay khong
anh huong dén tng suét long quay ly tam.

2.3 Phan tich mgt so yeu 16 anh huwéng
dén thiét ké long quay mdy ly tim

Mot thiét ké 10ng quay tot yeu cau phai
bao dam kha nang tach dugc nude ra khoi
vat liéu udt cao nhat, do bén két cau tudi
tho dai nhat nhung chi phi san xuat _may
thap nhat Ta phan tich mot sO yéu t6 anh
huong dén d6 bén va tudi tho cia 16ng
quay may ly tam nhu sau:

Ung suat tap trung cao: Xung quanh
cac 16 thoat nudc va cac diem chuyen tiép
hinh hoc g1u:a cac 10, 1a cac diém tap trung
g suat nén s& dan dén nguy co gy nirt
gdy cuc bo thanh 1ong quay [12].

Ran nit do moi: Long quay ly tdm khi
lam viéc do chiu céc tai trong theo chu ky
trong qué trinh khoi dong/du’ng,cung nhu
rung dong trong qua trinh van hanh, de
dan dén hong moi néu khong duge thiét
ké va tinh toan tbt [13].

Rung dong va cong huong: Tan s6 quay
cua long c the trung hodc gan vo1 mot
trong cac tan s6 dao dong riéng cua ng,
gy ra hién tugng cong hu’ong, dan den
rung dong 16n, bién dang qua mirc va tiém
an nguy co pha huy[12],[13].
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b6 cung khong du: Long quay can co
d6 ctig du dé han ché bién dang dudi tai
trong cua luc ly tdm gay ra [12].

Hinh dang | 16 thoat nudc trén long quay:
Hinh dang 16 thoat nudce trén long quay
cling 1a thong so trong thiét ké can quan
tam dén phan bd tng quanh cac 1 thoat
nudc. Theo [10] khi hoat dong céac ap luc
tac dung lén thanh long quay 1a phan b
déu trén 4 huéng, diéu nay dé thay khi
thanh 10ng quay bi bién dang né rong ra.
Tur do, ta thay cac 16 trén thanh long quay
s& chiu ng suat kéo 1a 16n nhat va lam
bién dang 16. Cac diém & mép 16 s& giy
ra ung sudt 16n nhat. Theo [11] [12] [13]
cho thay cac diém gay ung suit 16n nhat &
truong hop dang 16 tron nhé hon 13 6,7 lan
so voi dang 16 elip (Hinh 3). Trén co so d6
trong nghién ctru nay lya chon hinh dang
16 tron dé gia cong 16ng ly tam.

RERE RERRE

-] ""f.._i_.“ — - _i_ |—=
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Hinh 3. Ung sudt cye dai trén 16 thodt nude
trén long quay dang tron va
16 dang hinh elip [12]

Hinh 4. Dang 16 va bé tri 16 trén thanh long
may ly tdm dwong mia.
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S6 vong quay cua long quay ly tam: S&
vong quay an toan cho cidc may ly tam
dang mé nam trong khoang tir 0 - 1000
vong/ phut, theo nghién clru ctia Hong va
cac cong su [14] da thuc hién ly tdm lam
kho rau trén cac loai rau an la Cai Thia,
Tia T6, Xa lach két qua tac gia dé xuét tdc
dd ly tam hop 1y tr 300 - 400 vong/ phut
s& co két qua 1én dén 65% va co luong rau
hu hong thap 5%.

Theo [15] s6 vong quay ly tdm tir 500
- 600 vong/phut c6 ty 1€ khir nudce tir 70 -
85% cho thay hiéu qua tach nudc cao. Tuy
nhién ty 1¢ hu hai rau ciing ting theo tdc
dd, céc loai rau c6 tinh chat bén cao nhu
tia to va cai thia c6 ty 1€ hu hong <10% tai
téc d6 600 vong/ phut. Tir két qua nghién
ciru theo [15], dé dam bao tinh an toan,
tinh k¥ thuat va dép ung dugc kha nang
hoat dong hi€u qua va nang suit, nghién
ctru chon thong s tde s6 vong quay cua
may ly tAm rau dn 14 trong khoang s6 vong
quay toi da nmax = 600 vong/phut [16] dé
tinh toan thiét ké 10ng quay. S6 vong quay
tdi wu s& duoc hiéu chinh trén co sé thuc
nghiém khong lam dép rau trong bai toan
t61 wu hoa tiép theo.

Ty e kher e v har hai Som e thao 156 30 quay by tim
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Hinh 5 Biéu do ty 1¢ khir mede va hi hai ciia
rau theo so vong quay cua long quay ly tam

[15]
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Hinh 6. Phdn bé cdc kich thuée trén long
quay ly tam

2.4 Ap suit ly tim tac dung lén thanh
10ng quay

Theo [16] ta thyc hién mot s6 tinh toan
Ve luc ly tAm va ap suat tic dung 1én thanh
16ng

Lyc ly tdm tac dung 1én 16ng quay duoc
biéu dién (PT1)

dF = D.r.ﬂ)zdg drdl (1)

Trong do6: F- lyc ly tdm tadc dung 1én
16ng quay ly tam, N;

Prau- khéi lugng riéng thé tich cua rau
trong 16ng quay, kg/m’

Ta xét diéu kién can bang trén léng quay
ly tam va cac phep blen do6i ta co duoc
phuong trinh tinh ap suat ly tim tac dung
1én thanh 1ong quay

1 2 1 2
= Ep.r.w +Ep.r00)

= %pmz (rz - roz) (2)

Varatra P,

L 02(r? — 1,2
Po = 2ETI )

Trong do: p- khdi lvong riﬁug cla ran can
Iy tim kg/m’ ; w: vdn toc goc rad’s; r- bin
kinh trong cia long quay, m; P- ap suat,
N/m? ;ry- bin kinh bé mit thodng cua chat
long trong lnng quay, m.
Bian kinh bé mit thoang cua chit long
trong 16ng quay (1) duoe thist lip qua (PT4)
rp =ry1—p (4)
Mé hinh phin bd /dp suat lén thanh long
quay ly tim theo chizu cao H ciia Iong quay
dwoc thiét 1ap theo (PT3)

200mm. (Gia tn co r =105 mm va z =
200mm 13 gia tri Iya chon r thé tich 16ng
can chia rau theo ning suat 2kg/me, lat cat
rau pham vi 3- 4 cm va khoi lwong riéng thé
tich p=303,15 kg/m?’ )

bé tranh viéc rau ving ra ngoai khi dang
Iy tdm tach nwdc, theo [8], ta nhan thém hé
50 thyc nghiémk =133

V=0,006927211801.1.33

] =ﬂ,ﬂq92362824ﬂ1m3
Véi thé tich long quay chita V=
0,00963421733 m®, ta cd duwge div cac

kich thwde cic loai 1ong quay o6 cimg thé
tich chita (D x H) ciia miy ly tim gdm: (150
x 500) mm, (200 x 320) mm, (250 x 210)
mm, (300x 150) mm va (350 x 115) mm.

Ta chon 16ng quay kich thirde (200 x 37{]j
mm dé thuc hidn tinh todn cic théng sb
litn quan dén qua trinh Iy tam.

3.2 Tinh toan van toc goc cua may ly
tam

mn m * 600 rad
1= 30 EE,BET (7

Trong do: chon 50 vong quay cua may 1y

tim n = 600 vong /phit (theo [15])

Trong do:
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z
i (3)
Trong do: f— hé sd I:hll':i diy; H - Chlf:u
cao 16ng quay, m; z chidu cao ban diu cia
hén hop rau @3 cit va duoc nia (rau vir
dwge nra sach va vot ra dura vao may lv tam),
m.
3. KET QUA TINH TOAN THIET KE
LCWG- QUAY
3.1 Tinh toan kich thwoc lnng quay mao
hinh may ly tim. i
Thé tich 16n nhat cua 16ng chira rau

V=mriz (6)
V= mriz = m 1052200
=6927211801 mm®
=0,006927211801m?
Trong do:
t- ban kinh 16ng quay 13 105 mm
z: chiéu cao clia rau trong lung quay la
3.3 Tinh toan mét sb théng sd lién quan
dén phin Iy

Lyc Iy tam:
m(mn )Ry,
F= Z T Sl
mw Ry = 500

2,2 (m. 600)% = 0,0806185

900
=700192N (8)

Lyc trong tnrong:

Fp=m.g= 22.98= 215N (9)
Trong do

F - Iyc 1y tam, N.

m - khéi hrong rau trong 1éng quay (gia
tnm = 2,2 kg dwge tinh ting En 10% dé an
toan cho viéc cap rau vao may ly tam khong
déu khi thire nghigm).

n - 50 VONg quay cua roto, vong phot.

g — gia toc trong trrong m/'s®.

Ry - ban lanh quay tnung binh cia rau
trong 16ng quay. m;

r: ban kinh trong cia 1éng quay 1a 100
mmhay 0,Im )
rp: ban kanh bé mit thoang cua chat long

trong 16ng qua‘. m.
rp=n/1 = 100,/1 — 0.625

- 61,23?111111 = 0,061237m  (11)
z 200 |
B=g =335= 0625 (12)

Trong d6: f— hé s6 chia div dwoe xdc
dinh theo; H- Chiéu cao 16ng quay, 320mm;
z- chidu cao cia rau trong lung quay,
200mm

Lye ly tim twong dwong dwoc tinh theo
[8].[16]

F 700192

RCF =, 2L56

3.4 Timh toan ap sut Iy tim tic dung
lén thanh llmg quay )

Theo [17] tinh toan ap suat Iy tam cua rau

= 32.476N (13)

tic dung lén thanh 16ng
P = Prav (1 — %)
max — 2
303,15 x 62,83%(0,10° — 0,061237%)
- 2
_ 3.?3]:,2?514 (14

Trong do: pp,,- kho1 hrong riéng the tich
rau cai Xanh sau nra (thre nghigém d3 xac
dmh rau ca1 xanh lat cit 4 mm co ppy=
303,15 kg/'m®’, w- vin tdc gdc rad's; r- ban
kinh trong cua ll:rng quay, m; Ip-ban kinh bé
mit thodng ciia chit 16ng trong 16ng quay, m.

Cung cach tinh nay ta cing co dwgc ap
suat ly tim tic dung lén 16ng quay cho cdc
loat lung quay co cac kich thwoe khac nhau
(D x H): (150 x 500) mm, (200 x 320)mm,
(250 x 210ymm, (300 x 150) mm va (3530 x
115) mm.

3.5.Tmh toan imng suat Iy tam

r,+r
Ry = DE Lang quay chiu hrc ly tdm khi quay, gay
0.061237+ 0.1 ra ung suat keo.
= 5 = 0,0806185m (10) G = Py X2 % 12 (15)
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_ 7850 (n*ﬁn 2 n,zm)z
fsie *\ 730 (2

=097287.55 Pa

Trong do: o- tng suat trong 1dng quay. Pa;

p- khoi hrong niéng '+at ligu khong ri
(thép pinox =7850kg/ m® ); @ -vin tic géc
(dwoc tinh tr n = 600 vong / phutj

3.6. Tinh toin chiéu day vit liéu ché
[‘ﬂl}lD]]g quay l'l}l thiéu va toi da

Tinh todn chiéu day vit liéu ché tao long
quay theo [17].

6= —— 16
. (16)

Trong do: Oz =250Mpa =250+ 10° Pa;
K=0,43 (hé& 56 an toan)

Chigu day vat 1igu to1 thigu:
ok " 69728755 x 0,43

b tin = e .
S ¥ 250 x 108
=0,00119m =1.2mm (17)
Chigu day vat 1iu to1 da:
Opmar = 2 X O, = 2,4mm (18)

3.7 Tinh toan thei gian tach mré'c
Thi gian tach nwdc (1) co thé dwoc wéc
tinh theo (PT19) [18]

=@ () o

Trong do: 1-thd gian tach mwde, phat; e-
hé 56 phu thudc vao dic tinh nguyén ligu va
digu kien quay (dwoc xac dinh qua thue
nghiém trong tnrong hop nghién ciu nay ta
chon & = 1; m-khd1 lwvong nguyén ldu rau
can ly tam,kg (khoi hrong nguyen ligu duoe
liv m = 2,2 kgj A-tong dién tich 16 thodt
nuwdc,mr’; @- van toc goc cua lqng rad’s (s0
vong quay may ly tam chon cheé d¢ lam viéc
thap, an toan cho rau theo [13] ¢d n = 600
vong/phit

3.8 Tmnh toin sn 16 trén lnng quay va
bwée 16 cho loai lnng quay cung the tich.

Nghién ciu di thpe hién da xac dinh
duge ty s0 thoat nwdc (y) trén I6ng quay ly
tam bang phin mém solidworks cho 213 tr1
to1 vn 1a 47.5% (duoe bitu dién fai do thi
Hinh 8)

Ta g01 téng dién tich 18 thoat nude la
f (m?) va dién tich xung quanh cua 16ng
quay la A (m?)

Ta lay long quay co kich thude 200 x
320mm de tinh toan cac thong sb lién
quan dén s 16 va budc 16 nhu sau:

Dién tich xung quanh bé mit 16ng quay
loai kich thudce (200 x 320)mm

A= nmxDXH
=1 X 200 X 320 =200,96 mm’
=0,201m’ (20)
Trong d6: D: dwomg kinh 1éng quay 1a
200mm : H: chiéu cao 16ng quayli 320 mm
Dién tich 15 thodt mede duoc tinh:
&
fg = mxy =

10°

3,14 - mm?® = 0.0000785m> (21)

Trong d6: d duwémg kinh 16 thedt mwdc
ren long quay dwoc chon d= 10mm.

Véi t1 1€ dién tich thodt nwéc trén be mit

ong quay 43 duoc xdc dinh & trén ( (%) =

47,5%)
Yf= 0,475 * A = 0,475 = 0,201
= 0,0955 m°

Ta nhén thdy dudng kinh 15 thoat nude
va ty 1¢€ dién tich 10 va dién tich xung
quanh 16ng quay ¢ quan h¢ mat thiét véi
nhau, khi duong kinh 16 ting thi ty 1& nay
s€ giam va nguoc lai.

S6 16 thoat nudc trén bé mit 1ong quay

i S 121610 (22)
e f2  0,0000785

Khoang cich gifta cdc1d thodt mede
=
[A 200,96

,ql I, ‘ql 1216

=12.85mm chon 12,8 mm(23)
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3.9 Lwa chon chiéu day vat liéu ché tao
vel ty lé thoat nwoc va thoi g;lan Iy tim

Dé dat dwoc kha ning tich nwoc tot nhat.
thoi gian ly tim ngin nhit thi s& ty 18 thodt
nude () trén thinh 1éng quay phai dwoc toi
vu nhit trén co s& ring budc dam bao dwoc
45 bén khi hoat déng. D4 thi Hinh 7 biéu
dién quan hé chiéu dav vat liéu ché tao léng
quay (8) va sb ty 1é thodt nwde (y) cho thiy
chieu diy vit liéu ché tao (§) tuyén tinh véi
50 tv 18 thoat nwoc [Ipf) trén thinh 16ng quay.
Hinh 8 biéu dlen moi quan hé thoi gian ly
tdm (1) vdi s6 tv 1é thodt nwde (y)cho thiy
quan hé giira thoi gian ly tim (T)va sb ty 1&
thodt nwdc (W) theo dwong Hvpebol. Thai
gian lv tim cing giam di khi sé tv 1é thodt
nuoc ting lén.

Il quan bt giftn chidu diy i litn che o vil o 12 thodt mnic w | BF)

g s Chibutiy oy

T ]
Wi 17 B

e ... —
= o L

=
=

O 2y Hag g drmd

il LFs L) A (] L 0y
T B phos MY P

Hinh 7. D6 thi quan hé giita chiéu day vit liéu ()
ché tao va ty 1¢ thodt nuée ()

Cruan hé t 55 thodt mede  (didn tich §F v thin gian)
LAE

Nghién ctru tlep tuc thuc hién phan tich
ung suat va chuyen vi cho cac loai 1ong
quay cung the tich chtra rau V. =9,24.10-3
trén phan mem solidword theo chiéu day
vat lidu ché tao cho két qua tai cac Hinh 9,
10, 11, 12, 13 bén dudi.

Kich thisde bng: 150500

10004
LT ]
L0
1
s E
§
'lJMIS-!:;-

Ureg maals CPPal

-0
']
-0

L1

ey
Ll i

o3 L} 11 12 1% Ll ik
Chau dily viit iy et o)

Hinh 9. D6 thi quan hé dich chuyén img sudt va
chuyén Vi theo chiéu day vat liéu ché tao léng
quay kich thudc (150 x 500)mm.

Kich Shapdy ng: 003 H

FHu b o Il (e

[} w 11 L 14 ik | i
Chide ddy vt lidy ché o (mm)

Hinh 10. Bé thi quan hé dich chuyén vmg sudt
va chuyén vi theo chiéu day ché tao thanh long

34 —a— Thets g tch nindes [phdi]
e quay (200 x 320)mm.
3 1B
- :.&
A
E.E%
E 0.8
R Ei}
0.4
02
]
-] [ ] =i na na (-] e onr (i}
T s thesit e v {%43)
Hinh 8. P6 thi quan hé ty Ié thodt nudc () voi
thoi gian ly tam()
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- 2 L

1 14 LA L
Chién diy vt tikw chi tpo jmm)
Hinh 11. D6 thi quan hé dich chuyén img sudt va
chuyén Vi theo chiéu day vt liéu ché tao thanh
long quay (250 x 210)mm.

Chiide iy vir hém ché g )
Hinh 12. Pé thi quan hé dich chuyén iing sudt
va chuyén vi theo chiéu day thanh ché tao thanh
long quay (300 x 150)mm.

Kich thudc lang: 3502115

Chiéu diy v 158 chié 130 {mm)

Hinh 13. Do thi thé hién sw dich chuyén irng
sudt va khoang dich chuyén theo chiéu day
thanh long ciia long quay ¢6 kich thirde (350 x
115)mm..

Xét vé rng suét cac do thi tir Hinh 9 dén
Hinh 13 cho thay ng suat co xu hudng
giam khi chiéu day thanh 16ng ting. Cac
16ng c6 kich thude (350 x 115mm) va
(300 x 150mm) c6 tng suét cao hon lan
luong 14 12 MPa va 8Mpa. Loai 16ng quay
kich thude nho (150 x 500mm) chi ¢6 Gmg
sudt 1a 1,1 Mpa, diéu nay cho thiy duong
kinh long quay lién quan den luc ly tam
dan dén lién quan dén ap suit tac dong
1én thanh ldng quay va ket qua cho thay
c6 su bién thién vé ng suat tang dan theo
duong kinh cua long bé thoa bén cho
16ng quay khi lam viéc thi chiéu day vat
liéu ché tao can phai duoc quan tim trong
thiét ké. Dbi véi 1ong quay kich thudce
(150 x 500) mm, tng suét hoi ting nhe tai
chiéu day 1,6mm trude khi tiép tuc giam,
dié,u nay la do hi¢n tugng tap trung Gng
suat cuc bd.

Xét vé chuyen Vi cua long quay cho
thdy, da sd c6 xu hudng giam khi chiéu
day thanh long ting. Cac long quay co
duong kinh nho s& dich chuyén it hon
nhimg 16ng quay c6 kich thuéc duong
kinh 16n hon. Dic biét ¢ loai 1ong quay
kich thude (150 x 500) mm (Hinh 9) xuat
hién sy dao dong bat thuong, chuyen vi
tang vot tai chiéu day 1,4 mm va 1,6 mm
s0 V61 xu hudng, diéu nay 1a do lién quan
dén bién dang cuc bo.

4. KET LUAN VA THAO LUAN
4.1. Két lugn

Nghién ciru da thyuc hién ndi dung vé
cac van dé 1y thuyét lién quan dén tinh
toan thiét ké mot loai 1ong quay ctia md
hinh nghién cfru may ly tdm cho rau da
cit va da duoc rira sach c6 nang suat 2kg/
mé. Viéc nghién ctru ndy tién toi thue hién
cong vi¢e thiét ké ché tao va hién thuc hoa
va sau cung la thu nghi€ém m6 hinh may
1y tdm cho day chuyén so ché rau, déap
trng nhu cau cho dan cong sé mua “rau an
lién” tai cac siéu thi trong twong lai.
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Két _qua tinh toan da xac dinh dugc thé
tich long quay chtra rau 1a 9,2.10-3 m3
cho ra két qua 5 loai 1dng quay & cac day
kich thudc theo dudng kinh (D) va chiéu
dai 16ng (H) gom (150 x 500)mm; (200 x
320)mm; (250 x 210)mm; (300 x 150)mm
va (350 x 115)mm c6 cung s6 vong quay
600 vong/phut va co cung chiéu day vat
lidu ché tao long quay la 1,2mm.

Nghién ctru di chon 16ng quay loai (200
x 320) mm dé thyc hién tinh toan va da
xéc dinh duoc cac thong sd lién quan dén
thiét ké 16ng quay gém: Luc ly tim tuong
duong 1a F=32,5N, 4p suit ly tim Pmax =
3739,76 N/m2 , ing sudt kéo =697287,55
N/m2, duong kinh 16 d = 10mm, sé 15
1216, khoang céch cac 16 1a 12,8mm, s6
ty 1¢ thodt nuéc =47,5%. O chicu day vat
li¢u ché tao 16ng quay min =1,2 mm co
thot gian thodt nuoc = 0,5 phut.

Nghién ctru chon 1dng quay kich thudc
(300 x150) mm chiéu day thanh long
1,2mm dé thuc hién ché tao va hién thuc
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