Tap chi Khoa hoc Néng nghiép Viét Nam 2025, 23(7): 947-959
vie.vjas.vn

https://doi.org/10.31817/tckhnnvn.2025.23.7.10

NGHIEN CUU THIET KE, CHE TAO MAY KHUAY TRON cd NHQ
TRONG CONG NGHE SAN XUAT BOT TiA T0 BANG PHUONG PHAP SAY PHUN

Lé Vin Diing’, Hoang Xuin Anh, Nguyén Thanh Hai
Khoa Co - Dién, Hoc vién Nong nghiép Viét Nam
“Tac gid lién hé: lvdung.bmmnn@vnua.edu.vn

Ngay nhén bai: 21.11.2024 Ngay chap nhan dang: 18.06.2025

TOM TAT

Thiét k&, ché tao may khudy tron c& nhé phuc vu san xuét tinh chat ctia cay tia t6 nhdm nang cao chét lwong,
téng gia tri hang héa san pham, gidm chi phi dau tw va san xuét. May c6 thé khudy tron dwoc cac loai sdn phdm léng
nhw dich qua, ngoai ra con khudy tron dwoc mét sb loai chét 16ng khéc... tiy theo yéu ciu céng nghé cla tirng loai
san pham trong khudy trén san phadm Idng. Ké&t hop nghién ctru ly thuyét, thwe nghiém va st dung phan mém thiét
ké dd hoa nhw SolidWorks, AutoCAD, Inventor dé Iwa chon cAu tao, nguyén ly hoat dong, xac dinh cac théng sb ky
thuat va thtr nghiém danh gia kha nang lam viéc clia may khudy tron. K&t qua nghién ctru d tinh toan thiét ké va lva
chon duwoc théng s6, bd phan chinh clia may, kich thuwéc may (350mm x 350mm x 1.340mm), néng suét tir 30 lit/mé
may c6 wu diém két cAu gon nhe, dé gia cdng ché tao, gia thanh phu hop.

T khoa: May khudy, khudy trén, bot tia to.

Design and Manufacture of Small Mixer
in Perilla Powder Production Technology by Spray Drying Method

ABSTRACT

Design and manufacture small-sized mixing machines for the production of perilla essences aim to improve
quality, increase product value, reduce investment and production costs. The machine can mix liquid products such
as fruit juice, and can also mix other liquids depending on the technological requirements of each product in mixing
liquid products. Combining theoretical and experimental research and graphic design software such as SolidWorks,
AutoCAD, and Inventor were used to select the structure and operating principle, determine technical parameters and
test to evaluate the working capacity of the mixer. The research results have calculated the design and selected the
parameters, main parts of the machine, machine size (350mm x 350mm x 1,340mm), capacity from 30 liters/batch
small mixing to mix the substances together in a uniform ratio. The machine has machine size (350mm x 350mm x
1,340mm) and capacity from 30 liters/batch. The machine has the advantages of good product quality, compact
structure, easy to process and manufacture, reasonable price..

Keywords: Stirrer, mixer, perilla powder.

dung t6t cho stic khée. La tia t6 chu yéu duge st
dung dé an tuoi. Trong nhiing nam gin day, 14
tia t6 dugc sdn xuat duéi dang bot rat thuin

1. DAT VAN DE

Trong cac nganh san xudt thuc phdm, hoa

chat, dic biét 1a cic san phdm 6 dang 1ong thi
viéc khudy tron, ddo déu nguyén liéu chiém vi
tri quan trong trong qua trinh san xuit. Béi vi
nguyén liéu khi duge dao tron dong nhat méi co
thé tao ra thanh pham ch4t lugng cao.

Cay tia t6 la loai rau gia vi, trong d6 1a tia
t6 duge ménh danh 14 “vi thudc bd” bdi nhiéu tac

tién cho st dung va bao quan. Pé san xuét tia to
dang bot, ngudsi ta tién hanh lam khé 14 tia to,
sau d6 nghién thanh dang bot min. P& lam kho,
phén 16n 14 tia td dudc sdy trong cac may siy vi
ngang dung tiac nhan siy 1a khong khi néng 6
nhiét d6 40-50°C nén chit lugng san phim
thap, dac biét cac hoat chat sinh hoc dé bi phan
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huy duéi tac dung ctia nhiét do cao va thoi gian
sdy kéo dai. Vi vay, dé nang cao chit lugng san
phdm, hién nay phuong phap sfy phun dang
duge ap dung pho bién vi thdi gian sy rat ngin
(10-20s), tao ra san phdm dang bot min, bd qua
khau nghién.

Trong quy trinh san xut bot 1a tia to bing
phuong phap say phun, khau khudy tron déng
val troé quan trong. Sau khi ép 14y dich tia to,
cAn tay, loc dich va trén thém cac chat don hay
chit mang (thudng dung maltodextrin) dé lam
tang ham lugng chat kho, giam chi phi sdy, ting
hiéu suét thu héi 6 qua trinh siy. St dung may
khudy tron c6 canh khudy, dé khudy tron va hoa
tan maltodextrin vao dich ép, nhdm thu dudc
dung dich dat néng do 12 + 20 d6 Brix, tang
ham lugng chat kho phu hdp cho dung dich
truée khi siy.

C6 3 loai thiét bi khu4y tron chinh, d6 la:

- Trén thuy luc: Nho thay d6i huéng chuyén
dong va van toc dong nuéc.

- Tron co khi: Nho canh khudy tron (thuong
hay dugc sti dung).

- Tron khi nén: Dua vao 6ng khuéch tan va
n6i trén méit nude.

O nude ngoai, mot s6 cd quan va té chic da
c6 nhiing nghién ctiu tinh toan vé dong luc hoc
ctia may khu4y trong mét s6 nganh céng nghiép
nhu céng nghiép thuc phidm, céng nghiép
polyme, cong nghiép hoa chit... va cting dat
dugc mot s6 thanh cong nhat dinh. Trong nuéc,
mot sd don vi thudc cac vién nghién c@u va cac
truong dai hoc da diu tu nghién ctiu tinh toan
thiét k& may khudy tron, bude dau thu duge két
qua quan trong nhung do han ché& vé thoi gian
cting nhu kinh phi, qua trinh nghién c@u con
gap nhiéu khé khin (Nguyén Minh Tuyén,
1987). Viéc tinh toan thiét k& may khudy co
chtic nang viia khu4y trén va phun lién tuc
phuc vu cho muc dich noéng nghiép chua dugc
dau tu nghién ctiu mot cach sau sic.

Vi vay, viéc nghién ctu thiét ké& thiét bi
khudy trén pht hgp nhim tao ra san phdm c6
chit lugng cao véi gia thanh thiét bi va chi phi
khudy tron thap la van dé c6 ¥ nghia thuc tién
16n, ciing 1a nhu cAu cip thiét dé 6n dinh va
phat trién san pham trong giai doan hién nay...
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Tia t6 12 mot trong s6 8 loai cay thuodc ho
Hoa méi (Lamiaceae hay Labiatae) gi6ng nhu
hing (Blaschek, Hinsel & Keller 1998).

Thanh phan héa hoc cua tia to

- Tinh dau: Perillaldehyde 14 thanh phan
chu y&u trong tinh dau tia t6, c6 mui thom dic
trung va dudc biét dén véi dic tinh khang
viém, khang khuén; Limonene 14 hgp chat c6
tac dung chéng oxy héa va khang khuén.
Cineole c6 tac dung lam diu con ho va giap
théng miii; o-Pinene c6 tinh chit khing viém
va khang khuén.

- Flavonoid: Cac flavonoid nhu quercetin,
kaempferol va luteolin cé tac dung chéng oxy
héa, bao vé t& bao va gitip gidm viém.

- Axit phenolic: Tia té6 chta cac acid
phenolic nhu axit axit rosmarinic va axit caffeic,
c6 dac tinh chéng viém va chéng oxy héa manh.

- Vitamin va khoang chat: Vitamin A
(carotenoid), vitamin C va cac khoang chit nhu
canxi, st c6 trong tia to6 gidp ting cudng stc
khde va hé mién dich.

- Protein va lipid: Tia t6 ¢6 chta mét lugng
nho protein va lipid.

- Carbohydrate: Thanh phan carbohydrate
cht yéu 1a dudng va chat xo.

Maltodextrin 14 mét loai tinh  bot
(carbohydrate) c6 nguén goc tit cac loai tinh bot
tu nhién nhu tinh b6t ngd, gao, khoai tay hoéc
lia mi... Maltodextrin dugc thém vao nhiéu loai
thuc phdm dé cai thién huong vi, gia tang két
cdu, tang do dai va kéo dai thai gian st dung.

Vat liéu ché tao may say la nhiing vat liéu
sdn c6 trén thi truong trong nuéc nhu: thép
hinh, tén, inox,.. Vat liéu ché tao cac bo phan
chinh ctia may: thung tron, canh khudy,.. phai
14 thép khong ri.

2.2. Phuong phap nghién citu

- Phuong phap nghién ciu ly thuyét: Dé
phuc vu tinh toan céic thong s6 chinh cia may
khu4y tron.



- Phuong phéap thiét k& do hoa: Ung dung
cac phan mém thiét k& co khi nhu SolidWorks,
AutoCAD, Inventor.. duge st dung dé thist k&
méay khudy trén may tinh.

- Phuong phap xac dinh d6é hoa tan: Phuong
phap do truc tiép: Do dd hoa tan bang cach do
khéi lugng cia chat tan trong mot luong dung
moi xac dinh tai moét nhiét d6 va ap suat co
dinh. Phuong phap do gian tiép: Do d6 hoa tan
bing cach do su thay ddi nong do ctiia chat tan
trong dung dich.

- Phuong phap xac dinh do¢ déng nhat cia
hén hop sau khi trén: Khi tron déu mot thé
tich (khoi lugng) c6 gia tri a ctia chat A v6i mot
thé tich (khéi lugng) b cta chit B dé tao hén
hop déng nhat AB, ty 1é thé tich (khéi lugng)
ciua A va B trong hén hgp ly tudng dugc tinh
theo cong thic:

a C, = b
a+b

a+b’

D

A

Pé danh gia mic d6 déng déu cta hén hop
ta st dung coéng thiic:

C,C (N-1
I = —NA b ) 2)
\D/Z(CA -C, )
io1
Trong d6:

C,: thanh phan chat A trong hén hop
1y tudng;

Cp: thanh phan chat B trong hdén hop
1y tudng;

C,,: thanh phan chat A trong thé tich mau V;;

N: s6 thé tich miu V;;

n 14 s6 hat trong mét thé tich mau hén hop.

I, cang 16n thi mtc d6 déng nhat cia hén
hgp tron cang cao.

- Phuong phéap xit Ii s6 liéu thi nghiém: S6
liéu thi nghiém dugdc xi 1y théng ké, tinh db
chinh x4c va kiém dinh su khac biét gitia céc
nghiém thtic 6 mtc tin ciy nhit dinh. Dung
phép phan tich phuong sai (ANOVA) dé loai bd
cac yéu t6 chi phoéi, xac dinh sai s6 thi nghiém,
lam rd va danh gia chinh xac tac ddng cua cac
yéu td thi nghiém.
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3. KET QUA VA THAO LUAN

3.1. Lua chon nguyén ly va két cau

may khuiy
3.1.1. Co ché khuiy tron chat Iong

(Jakobsen H.A., 2009)

C6 bon loai co ché dé khudy tron chit 16ng:
khudy tron van chuyén khéi 16n, khudy tron hén
loan, khuay tang va khudy khuéch tan phan tu.

- Khudy troén chuyén khéi 16n: Quéa trinh
khu4y trén bing cach di chuyén phén tuong déi
16n khéi chat 10ng dang dudc tron ti vi tri nay
sang vi tri khéac trong hé théng. Qua trinh nay
khéng tao ra sy khudy tron t6t, dé tao tao ra
hiéu qua khuay, st dung canh khudy dang mai
chéo, ludi dao...

- Khudy tron hén loan: Khudy tron hén
loan 1a két qua khi tao ra dong chay chat 1éng
hén loan (duge déc trung bdi su dao dong ngiu
nhién caa van téc chat 10ng tai bat ky diém nao
trong khoi chat 16ng). Dong chay khudy hén
loan din dén véan téc thay d6i lién tuc, do d6
chat 10ng c6 cac van toc ttc thoi khac nhau tai
céc vi tri khac nhau tai cing mot thoi diém. Su
khac biét v& van toc theo thdi gian va khong
gian nhu vay da tao ra chuyén déng ngiu nhién
clia cac hat chat 16ng, d6 1a Iy do tai sao khudy
tron hén loan 1a co ché tron hiéu qua cao.

- Khudy tron theo tang: Dong chay do luc
d6 nhét chi phéi duge goi 1a dong chay tang va
dudc dac trung béi chuyén dong theo dudng song
song va tron tru cua chit 16ng. Ap dung cho
chat 16ng nhét hoidc chat 16ng tang, Khi hai chat
10ng khéng gidng nhau dudc tron qua dong chay
tang, luc cat dugc tao ra kéo cang giao dién gitia
ching. Trong co ché khuiy nay, cac 16p dung
dich gap lai v6i nhau. Do d6, s6 lugng cac 16p
tang lén. Vi vay, qua trinh tréon bao gém viéc
giam d¢ day ctia 16p chat 16ng biang cach tao ra
hiéu tng gap. Ung suit cdt duge ap dung gitia
ciac giao dién ctua hai chat long khong giong
nhau dudc tron.

- Khudy tron khuéch tan phan ti: Két qua
pha tron ti sy khuéch tan cia cac phan ti do
chuyén dong nhiét giy ra dudc goi 1a su khuéch
tan phan ti. Co ché nay xady ra 6 mic dd phan
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tt. Kiéu pha trén nay xay ra bat ct khi nao c6
mot gradient néng do (Theo dinh luat Fick).

3.1.2. Hoa tan vt ran trong chit Iong

Khi hoa tan chét rén trong chét long, nhu
hoa tan dudng, mudi trong nudc, can diéu kién
khudy tron dé cho moi hat rén déu hoa trong
chat long. Trong qua trinh khudy tron khi cé
tang cong co hoc (ting s6 vong quay) lén cao qua
trinh hoa tan cting khong t6t hon.

Coéng dugc dung phai du bén canh cong
sudt cia dong chit 1ong, dé hat rdn phan déu
trong chat 16ng. Muc tiéu 1a xac dinh cong suit
tiéu hao, thoi gian hoa tan va s6 vong quay
theo diéu kién da chon phu thudc vao loai chat
tan. Canh khudy c6 tac dung git cho hat lo
ling trong chit 1éng dé céc hat c6 kha nang
phan bd déu va khéng cé su phan biét vé néng
d6 trong thung khudy.

Diéu kién hoa tan trong chat 16ng nhét khé
khén hon, vi dong xoay hinh thanh cham, ngoai
ra hau nhu luén luén xay ra hién tuong phan
16p va kim ham su cap khéi, khong tach ra khdi
dong khudy.

dG,

dt

Trong d6: G,: lugng hat rin chua hoa tan
(kg); t: thoi gian (s); C,,: néng do bao hoa
(kg/m?®); C: nébng d6 chat 1ong (kg/m®); B: Hé s6
cap khoi (m/s).

= -pF(C,,~O) 3)

3.1.3. Khudy trén co khi

Khudy tron co khi 1& st dung cac loai canh
may, khudy tron déu cac chat va loai chat 1ong
vao nhau véi cudéng d6é va céng suit tuy theo
muc dich, t& d6 lam ting ning suit cua qua
trinh khuay, gitp tiét kiém thoi gian trong qua
trinh tron. May tron co khi thudng ciu tao gém
mét truc thang ding duge didu khién bdi mot bo
giam téc d6 va dong co dién. C6 nhiéu loai canh
khudy dé tao ra dong nuéc chay theo nhiéu
huéng va tao ra dong chay roi.

Uu diém cta phuong phap khudy tron kiéu
co khi:

- Thoi gian khudy tron ngén.
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- C6 thé diéu chinh dude cudng d6 khudy
tron theo y mudn.

- Thiét bi dugc lip dit gon gang, hoat dong
hiéu qua, dé van hanh.

3.1.4. Cach Iya chon co cdu khuady

Co cau khudy trong truong hgp chung nhat co
thé chia thanh co cdu khudy cham va quay nhanh.

Cac loai quay nhanh gom co cdu khudy
turbine (Hinh 1k), c6 cdu khudy chan vit
(Hinh 1h) va cac kiéu co cdu khudy chuyén
dung, thi du loai dia, loai ban,.. Tuy thudc vao
hinh dang canh va phuong phap xép dit ma cac
6 c&u khudy nay c6 thé tao thanh cac dang 16ng
hudéng kinh, huéng truc, hudng truc - kinh.

Loai khuay cham gom c6 cac cd cdu khudy
loai ban (Hinh 1b; 1d), loai tdm (Hinh 1a), loai
mé neo (Hinh 1f) va loai khung (Hinh 1m).
Chiing cht y&u tao ra dong ldng vong (dong
chay tiép tuyén), c6 nghia 14 chat 1dng quay
quanh truc thiét bi. Trong nhém nay cé ci co
cau khudy bing va co cau vit tai.

Co cdu khudy turbine kin va cd cdu khudy
turbine hd véi cAnh thing hay canh cong déu
tao dong huéng kinh. Co cdu khudy vit tai c6
ong hudng va co cdu khudy chan vit c6 thé duy
tri duge dong huéng truc. Dong trung gian
huéng truc - kinh dudc hinh thanh do co cau
khudy turbine c6 cach dat nghiéng véi mait
phing quay cta co cdu khudy (TrAn Nhu
Khuyén & Nguyén Thanh Hai, 2021).

3.1.5. Cach Iya chon két cAu chéng tao Iom

Dong chét 16ng chuyén dong trong thung
khudy c6 anh hudng nhiéu dén qué trinh
khudy. Qua nghién ctiu cho thdy, dong chuyén
dong theo phuong chiéu truc (1én xuéng) thich
hop cho qua trinh hoa tan ctia chat ran, con
dong chay chuyén déng theo phuong ban kinh
(qua lai) thich hgp cho qua trinh trén khi véi
16ng hodc hai ch4t 16ng v6i nhau. Trong qua
trinh khudy tron ngudi ta thuong thay xuit
hién nhiéu chdé xody 16n trén bé mat va su
chuyén d6ng tron cta chét 16ng bi han ché, do
si hinh thanh 16m xoay va m&t mat ning
lugng va sy tao bot trong khi khudy (c6 tac
dung lyc ly tam).
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Thanh chén

(a)
Ghi chii: (a): Thanh chén; (b): Vong éng.

Cd cdu dan
{véng dng)

Hinh 4. Bién phap chéng tao 16m

Pé tranh kha nang tao thanh 16m xoay
parabon va anh hudng cta dong chat 1dng,
ngudi ta thuoéng 4p dung nhiing phuong phap
sau (Nguyén Bin, 2004):

(1) Dat canh khudy léch tidm thung, dat
nghiéng hoic ndm ngang, vi du nhu canh khudy
chan vit 6 hinh 3.

(2) Thu hep khoang canh bang:

- Ghép thanh chin 6 thanh trong cua
thing. Quanh thung c6 thé gin tu 2 dén 6
thanh c6 bé ngang chiém 1/10 + 1/15 dudng kinh
thung khudy, dat sat bé mit thung hoidc véi
khoang cach 2 + 4cm.

- Vong 6ng xung quanh canh khudy, dic
biét doi v6i canh khudy turbine cé tac dung cho
dong chat 16ng chuyén dong theo huéng ban
kinh va sy gidm manh van téc 6 tAm thung
(dong nhat héa dong). Pudng kinh ngoai cta
vong 6ng nho hon D/2.

Qua phén tich nguyén 1y va cach lua chon
mét s6 bo phan chinh cia may khudy tron, dé
thiét k& may khudy tron phu hop nhim tao ra
san phém c6 chit lugng cao véi gia thanh thiét
bi va chi phi khudy th&p, c6 thé khudy dugc
nhiéu nguyén liéu va dé bao dudng sta chiia,
ching téi chon thiét bi khudy tron mot truc
thang dtdng (Hinh 5).

May khu4y tron mot truc ning suét 30 lit/mé.

Cau tao gdbm: thung khudy tron (2) dugc ché
tao bing inox 201 c6 dang hinh tru tron, day
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thung c6 gin voi thoat liéu (11). Trén miéng
thung c6 gin hé théng cd cdu khudy gom: gia d5
dong co (4), goi d3 vong bi (3) c6 tac dung nang,
dd truc khuay 8), khép néi mém (7) cé tic dung
lam giam tai trong dong dong thoi ngin ngiia
tinh trang quéa tai, cling nhu bu sai lénh tam
gitta cac truc, déng co dién (5). Bén trong thung
khuay 1a cac truc khudy (8), trén truc khudy cé
thé 14p cac canh khudy (9) khac nhau tuy vao
muc dich stia dung va thanh chén doc (11), may
c6 bd bang diéu khién (6) dé diéu chinh téc @6
quay cua canh khudy va diéu chinh thdi gian
khudy tron.

Nguyén ly hoat déng: Nguyén liéu dang
16ng dudgc cap vao thung khudy (2), dong co dién
(5) hoat dong lam truc khudy (8) quay dan dén
canh khuiy (9) quay. Chat 1dng duge khudy tron
truc tiép tai day nhd hé thong canh khuiy (9),
cac dang canh khu4y khac nhau, khi khuay tron
sé& hinh thanh trong néi bdé chit long, cac dong
chay tiép tuyén, huéng tdm, huéng truc ho#c
hén hgp, nhd d6 ma hdén hop 16ng duge khudy
déu. Sau khoang thoi gian dat trudc tit timer &
bang diéu khién chdt 16ng duge dong déu thi
dugc dua ra ti voi thoat liéu so (11).

Uu diém: K&t c&u gon nhe, dé dang st dung
va van hanh, gia thanh phu hop, gidm thdi gian
tron, ti 16 dong déu cao, bao toan gia tri dinh
dudng, giam tén thit va con bdo dam vé sinh an
toan sach sé.
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\

Ghi chi: 1: Gia dé thung khudy; 2: Thung khudy; 3: Géi dé vong bi; 4: Gia dé déng co; 5: Pong co dién; 6: Bang
diéu khién; 7: Khdp n6i mém; 8: Truc khudy; 9: Hé théng canh khudly; 10: TAm chédn doc; 11: Voi thoat liéu.

Hinh 5. May khu4y trén mot truc kiéu th.%lng ding KTLO1_HVN

3.2. Tinh toan thiét k&, ché& tao mét s6 bod

phan chinh

3.2.1. Lua chon cac théng sé hinh hoc cua
thiét bi

May khudy canh c6 thung chta thing ding
14 thiét bi tron co khi c6 truc khudy bé tri thing
ding, trén truc c6 gin cac canh khudy. D& cai
thién viéc khudy tréon thi bén trong thanh
thing, ta thiét k& thém mot s6 t&m chén doc dé
tang chit lugng chéit 1éng chuyén dong khi
khudy tron.

D61 véi méi loai dung dich c¢é dic tinh vé do
nhét khic nhau, c6 mdt bang chon s6 liéu kich
thudc co ban cia may khu4y st dung cho dung
dich d6. Theo mot s tai liéu, c6 thé chon
kich thudc co ban cia may khudy theo cac ty 1é
nhu sau:

-d/D=0,1+0,55

- b/d, = 0,1+ 0,2
-h/D=0,1+0,3
-Y/D=0,8+1,3
Trong do:

- D: Dudng kinh thung khuay

- dk: Dudng kinh canh khudy

- b: Chiéu réong canh khuay

- h: khodng cach tit canh dén day thung

-Y: chiéu cao ctia mtc chat 16ng.

3.2.2. Tinh toan thiét ké thung khuly

Do thung khudy dugc dung trong thuc
phém, dé vita ddm bao tinh an toan thuc phadm
va do bén viing nén ta chon vat lidu ché tao
thung khudy 1a inox 201 véi c4c cd tinh:

- Do cting: HB = 85

- D6 dan dai: € = 62,5%

- Giéi han bén: ¢, = 696Mpa

- Gi6i han chay: 6, = 301Mpa

Do nhu ciu ctia don vi san xuét 1a 30 lit/mé
va dé thuan tién cho qua trinh khuéy trén nén
thiét két thung khudy dang hinh tru tron, tir d6
ta xac dinh dugc cac kich thuéc ctia thung theo
cong thic:

V =nr?* x H (m?) (4)

Trong d6: V: Thé tich ctia thiung khudy (m?);
r: Ban kinh thung khudy (m); H: Chiéu cao
thung khudy (m).

Ta c6: V=30 (1) = 0,03 (m?).

Chon dudng kinh thung khudy 1a D = 0,3m,
thay s6 vao (20) ta dudc:

V=nr"H — H=0,42 (m). Chon chiéu cao
thung khuay H = 0,4 (m)

Vay ta c6 kich thudc thung khudy theo
thong s6 tinh toan nhu hinh 6.
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3.2.3. Tinh thiét ké canh khuay

X4c dinh duong kinh va chiéu rong
canh khudy:

Theo muc 3.2.1, ta c6 ty 1é thich hgp gitia
duong kinh canh khudy (dy) va chiéu rong canh
khuay (b) véi dudng kinh thung khuidy (D = 0,3m).

Ta chon ty 1& gitia: d,/D = 0,55 ; b/d, = 0,2

Suy ra ta tinh dugc:

- Dudng kinh canh khuly:

d, = 0,55 x 0,3 = 0,165 (m)

- Chiéu rong canh khudly:

b =0,2 x 0,165 = 0,033 (m).

Vay duong kinh canh khudy va chiéu
rong canh khudy lan lugt 1a d, = 0,165 (m) va
b =0,03 (m)

Dé tinh toan co cdu khudy, canh khudy
trudc tién ta can xac dinh dugc luc tac dung 1én
canh khuay. Do quan hé dong chay 4 trong thiét
bi khu&y v6i cac canh khudy va thung khudy
khac nhau nén hién nay ching ta méi chi biéu
dién dudc cac cong thiic gan ding, do anh hudng
ctia nhiéu yéu té: loai va dang canh khudy, loai
thung khudy, chudn s6 Reynolds, dong xoay,..
do d6 chi dua ra cac phuong trinh gan ding stic
bén khudy (Nguyén Bin, 2023).

401.5

300

303

Hinh 6. Thung khuiy

Hinh 7. Lyc phan b6 theo chiéu dai canh
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- Luc tac dung 1én canh khudy:

Khi lam viéc canh chiu ap luc ctia moi
truong dung dich dude x4c dinh theo Niuton:

p=C,. v.p (5)

Trong d6: p: Ap suat (N/m?); v: Van téc
chuyén dbng tuong d6i cta canh trong moi
truong khudy (m/s); p: Khéi lugng riéng cua moi
truong khudy (kg/m®); C,: Hé s6 trd luc cua méi
truong C, = f(Re.Fr)

Quy ddi luc phan bé dién tich thanh luc
phan b6 chiéu dai:

q(r) =pb=C x v?x p.b (6)

Trong dé6: b: Chiéu rong canh khudy (m);

Luc phan b6 q(r) phan bd theo chiéu dai caa
canh cd cau theo quy luat mii va ¢6 hinh dang
nhu 6 hinh 7a.

3.24. Xac dinh théng s6 cua thiét bi dan dong
* Xac dinh chi s6 Re ctia dung dich:
AN

Re, (7)
A%

Trong d6: d,: Duong kinh canh khuiy
(d, = 0,165m); N: S8 vong quay cua co cau khuay
(vong/giay); v: D6 nhét dong hoc ctia méi trudng
khuay (m%s).

Vi du dung dich 1a nudc & 20°c c6é:

- D6 nhét dong luc: p = 1mPas

- Khéi lugng riéng: p = 998 kg/m?

— D06 nhét dong luc hoc cia moi truong khudy:

v B Q000 (my) ®)
p 998 s

S6 vong quay cua co cdu khudy lién quan
dén cong suit rieng (N/V), dic trung doé nhét
ctia moi truong khudy va sé vong quay giéi han
dé khoéng tao 1o6m.

Theo Nguyén Minh Tuyén (2006), s6 vong
quay cua bd phan khuiy dude chon nhu sau: Doi
v6i bd phan khuay canh N =1 +15 vong/giay, d6i
v61 bd phan khu4y chan vit N =1 +10 vong/giay.

Vé6i cac canh khudy théng dung 132 canh
khudy dang chén vit, ta c6 tri s6 nén dung cta
toc do khudy la: N = 1 + 10 vong/gidy tuong
duong vé6i n = 60-600 vong/phut.

Lé Van Diing, Hoang Xuan Anh, Nguyén Thanh Hai

O day ta x4c dinh Re, va cong suét P tai toc
d6 khuay N = 1,6 vong/gidy (n = 100 vong/phiit)
Thay cac gia tri vao cong thic (7) ta dugc:
&N 0,165*x1,6
£y 1x107°

Re =4,35x10*

Can ct vao gia tri cia chuén s6 “Reynolds
khudy” c6 thé xac dinh dugec ché @6 thuy
dong(ché& @6 chay) cta thiét bi khudy:

(1) Khi Re, < Re,, = 300 (d6i véi chat 1éng
nhét Rey, = 80) d6 1a ché do chay tang.

(2) Khi Re,; = 300 (d6i véi chat 1dng nhét
Re,, = 80) < Re, < Re,, = 10° 12 ché& d6 chay qua dé.

(3) Khi Re,, = 10° < Re, 12 ché& d6 chay réi.

* Xac dinh cong sudt cAn thiét dé cho cac
canh khudy chuyén dong trong nudc:

Khi khu4y r6i rd rét (Re, >10%), hé so cong
sudt Ky = K, = const, do vay cong suit khudy
tron lic nay c6 thé tinh theo cong thic:

P =K, x pxN’xd’(kw) 9)

Trong d6: Cong sudt trén truc canh khudy
(kw); p: La khéi lugng riéng ctia chat 1ong (kg/m?);
N La s6 vong quay trong mot gidy (vong/gidy); K,:
Gi4 tri ctia hé s6 tai Re, . Lay k, = 0,3, thay s6 vao
cong thiic (9) ta dugde: P =K, x p x N*x d,°= 0,3 x
998 x (1,6)* x (0,165)° = 0,15 (kw).

Khi chon déng co cho canh khudy, can
tinh dén hiéu suat ctia né, tiic céng sudt dong co
dugc tinh:

N, = L (kw) (10)
Mha Nt
Trong d6: my,4: hiéu sudt hoat dong cua dong
€0, Mya = 0,7-0,9,chon nyq = 0,9; N, hiéu suét cua
hop giam téc, n,, = 0,7-0,9, chon 1, = 0,8.
Thay vao (10) ta dudc:
0,15

~ 0.9%0.8 =0.2 (lw)

dc

3.3. Ché tao mot s6 bo phan ctia may khuay
tron va chay thi nghiém

3.3.1. Ché tao thing khuay

Vat liéu ché tao thung khu4y: inox tam 201,
do day: 1,5mm
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Hinh 8. Ban thiét ké& tong thé may khuay tron KTLO1_HVN

Hinh 9. Thung khuiy
Quy trinh ché tao thung khuiy: Buéc 1: Thiét ké ban vé.
Budc 1: Thiét k& ban vé. Budc 2: Cét phdi theo ban vé.
Budc 2: Poc ban vé va ciit phoi. Buéc 3: Mai dau trén may mai tay.
Buéc 3: Uon phoi bang phuong phap léc. Budc 4: Han then bing phuong phap han tig.
Buéc 4: Han than thung bang phuong phap Quy trinh ché tao truc II:
han tig. Buéc 1: Thiét k& ban vé.
Buéc 5: Han day thung bing phuong phap Buéc 2: CAt phdi theo ban vé.

han tig. . Buéc 3: Dinh vi va khoan 16 ¢6.
Buéce 6: Han tay cam va quai thung.

3.3.3. Ché'tao canh khuay

Tién hanh ché tao mot s6 dang canh khuay
dé khudy tron cac nguyén liéu khac nhau. Vat

3.3.2. Ché'tao truc khudy

Vat liéu ché tao truc khudy: éng thép

cacbon déc ¢7 va 6ng inox 201 ¢21 lidu ché tao canh khudy la: inox lap la 201, 6ng

Quy trinh ché tao truc I: inox ¢25.
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(a)
Ghi chu: (a): Canh khudy turbine; (b): Canh khudy chan vit; (c): Canh khudy mé neo.

()

Hinh 11. Cac dang canh khuay

Quy trinh ché tao canh khudy chan vit:
Budc 1: Thiét k& ban vé.

Budc 2: Cat canh 1ap 1a dai 70mm.

Buéc 3: Udn canh 1 géc 45°

Budc 4: CAt truc 1ap canh dai 55mm.

Budc 5: Khoan 16 14p canh véi truc, ¢5.
Buéc 6: Han canh bang phuong phap han tig.
Quy trinh ché tao canh khudy turbine:
Buéc 1: Thiét ké& ban vé.

Budc 2: Cat canh 1ap 1a dai 70mm

Buéc 3: Cét truc lip canh dai 55mm.

Budc 4: Khoan 16 14p canh véi truc, ¢5.
Budc 5: Han canh bang phuong phap han tig.

3.3.4. Chay thit nghiém khéng tai
* Muc dich: kiém tra cdc b6 phan nhu:
- Kiém tra dong co;
- Kiém tra truc khudy;
- Kiém tra ta dién;
- Kiém tra khung, gia 5 dong co

* Céch tién hanh va két qua: Bat may chay
thi trong 5 phiit véi toc dé cao:

Két qua:

- Pong c¢o chay 6n dinh, khong tiéng én,
khong bi néng, khéng rung lic trong qua trinh
hoat dong.

- Truc khudy, canh khudy: quay 6n dinh.

- Ta dién: Hoat dong 6n dinh.

* Két luan: Budc ddu may hoat déng én
dinh nhu du kién.

3.4. Khao nghiém

* Khdo nghiém véi nuée trudc va sau khi cé
thanh chéan dong hai bén:

Két qua khao nghiém cho thay khi khong
st dung td&m chin dong hai bén tao ra 16m, khi
¢6 st dung t&m chin dong hai bén da khéng con
16m va tao ra dong chay réi khi khudy tron.

* Khao nghiém véi bot mau

Tién hanh khao nghiém khi khu4y tron véi
bot mau, sau 2-3 phut theo cam quan cac chat
mau da dugdc hoa tan trong dung dich.

* Khdo nghiém khudy Maltodextrin va so
sanh véi may khudy trén hién cé.

KhuA4y 10 lit dung dich tia t6 v6i Maltodextrin
dé dat 19-20 d6 Brix trén may tron da ché tao va
may khudy hanh tinh dé so sanh.
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Ghi chu: (a): Trudc khi ¢6 thanh chdn dong; (b): Trude khi c6 thanh chdn dong.

Hinh 12. Khao nghiém thanh chin dong hai bén

Ghi chii: (a): May khudy ché'tao; (b): May khudy hanh tinh hién cé.

Hinh 14. Khuiy Maltodextrin trén hai may

Cung khudy 10 lit dung dich tia t& véi
Maltodextrin dé dat 19-20 d¢ Brix véi may
khu4dy hanh tinh hién sau 5 phut dat dugc dd
brix yéu ciu, con may khudy KTLO1-HVN can
2 =+ 3 phiit. Qua phan tich d6 do6 dong nhat cua
hén hop sau khi tron, ta thdy mAu tron ctia may
khudy KTLO1-HVN dat d6 déng nhat hon.
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4. KET LUAN

May khu4y tron c6 nhd trong cong nghé san
xuét bot tia t6 bing phuong phap siy phun dugc
thiét ké&, ché tao v6i ning suit 30 lit/mé. May co
kich thuéc (403mm x 350mm x 1.340mm), cong
sudt dong co Ny, = 200w. C6 thé st dung duge mot



trong 3 dang canh khudy gém canh khudy
turbine, cAnh khudy chan vit, canh khu4y mo neo.

May khudy tron [KTLO1_HVN] ¢6 uu diém
c6 két cau gon nhe, dé st dung va van hanh, gia
thanh phu hop, giam thoi gian tron, ti 1& déng
déu cao, ting nang suit cho qua trinh khudy
16ng, bao toan gia tri dinh dudng, giam ton that
va con bao dam vé sinh an toan sach sé&, dap tng
nhu cau ctia ngusi tiéu dung va xuat khiu...
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