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TiNH TOAN, THIET KE, CHE TAO MO HiNH THIET BI SAN XUAT MUOI BIEN

Ths. Luong Thi Minh Chdu’, PGS.TS. Hoang Durc Lién’

TOM TAT

San xuat muoi hién nay chi yéu theo phu’ang phap thu cong ton nhiéu nhan cong ma
nang suat chu"a cao, qud trinh lam mudi kéo dai va anh hiedng rdt nhiéu béi thoi tiét nén
tham chi la mat trang. Khoa Co Pién — Hoc vien Nong nghiép Viét Nam da tinh toan,
thiét ké, ché tao mé hinh thiét bi san xudt mudi bién theo cong nghé méi gom hé thong
thiét bi san xudt nudc chat tir nude bién va hé thé'ng két tinh phdn doan tir nuoc chat.
MG hinh thiét bi san xudt muoi bién theo céng nghé mdi ndy cé ndng sudt cao hon hai
dén ba lan so véi phu’ang phap phoi nuoc z‘ruyen théng ddng thoi lai glam dugc di¢n tich
mat bang rat nhiéu 1an ma chat luong mudi duoc nang cao va tao ra nhiéu san pham theo
cac cap do khac nhau phuc v u muyc dich tiéu dung cua con ngudi trong an udng va cong
nghiép.

Tir khoa: Thiét ké, ché tao, nudc chat, mudi bién.

CALCULATION, DESIGN, MANUFACTURING MODEL OF SEA SALT
PRODUCTION
ABSTRACTS:

Current salt production is mainly manual, labor-intensive, but productivity is not high.
The salt making process is long and greatly affected by the weather, so it can even result
in total loss. Faculty of Engineering - Vietham National university of Agriculture has
calculated, designed, and manufactured a model of sea salt production equipment using
new technology, including a system of equipment to produce tap water from seawater
and a fractional crystallization system. from water. This new model of sea salt production
equipment with new technology has a productivity two to three times higher than the
traditional method while also reducing the floor area many times while improving the
quality of salt and creating Many products at different levels serve human consumption
in food and industry.

Keywords: Design, manufacturing, salt water, sea salt.

1. PAT VAN PE d6, nam 2017 dat 13.158ha, nam 2018 v&i
Thong ké ciia Cuc Kinh té hop tic va  13.074ha, nim 2019 dat 12.494ha...Vé

Phat trién néng thén (Bo NN&PTNT) cho  san lwong, nim 2020 dat 1.334.507 tén,

thdy, nam 2021, dién tich san xuat mudi nam 2021 dat 914.999 tin.

bién cua nudc ta khoang 11.393ha. Trudc Dién tich san xudt mudi & nuéc ta

" Hoc vién Nong nghiép Viét Nam
2 Vién muoi bién sinh thdi Viét Nam
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hién nay lién tuc giam, ty I¢ san xut mudi
sach con thap, chua dap ung vé quy chuan
vé san xuat mudi theo thong tu 08/2021/
TT-BNNPTNT, ning suat mudi hang nim
chua cao, mubi chira nhiéu tap chat, khong
dap tmg duoc yéu cau cia thi truong, hang
nam phai nhap khau 400.000 — 600.000 tan
mudi dé phuc vu nhu cau tiéu dung trong
nudc, kim ngach nhap khau mudi 1én dén
hang ty USD.

Nguyén nhan 13 viéc san xuat mudi cta
nuéc ta hién nay chi yéu van theo phuong
phép thu cong, quy mo6 phan tan theo hd
diém dan (chiém t6i 69% dién tich), nén
nang suat, chat luong mudi thap.

San xut mudi bién tai Viét Nam hién
dang &p dung hai phuong phap:

- Phwong phdp phoi nwée: San xuat
mudi bang phwong phap phoi nuée st dung
ning luong mit troi bay hoi nudc bién
trén cac 6 rudng dé két tinh ra thach cao
va mudi va dung dich gdbm nhiéu hoa chét
trong nudc bién. Phuong phap san xuét
mudi phoi nuéc dugce thuc hién & cac noi
c6 cac diéu kién sau day: Khi hau thuan loi
cho bay hoi nuéc, nang kéo dai, lugng bay
hoi 16n, mua ning va mua mua dugc phan
chia 3 rét. Trong vu san xuat mudi c6 mua
nhung tong luong mwa nhé hon nhiéu so
vo1 luong bay hoi. Lugng bay hoi c6 hiéu
E (hiéu sb giita luong bay hoi va luong
mua) 16n, thudng chiém dén 70+80% trd
1én. C6 nudce bién sach, khong bi 6 nhiém,
nong do nude bién cao, tét nhat 13 35%o.
C6 ving dat rong, bang phiang dé co thé
tao nén cac déng mudi qui mé thich hop,

c6 kha nang st dung viéc co gidi hoa, thu
hoach, van chuyén, biao quan mudi. Chat
dat dong mudi thich hop, tot nhat 1a 70%
sét 30% cat.

- Phwong phdp phoi cdt: San xuat
mudi phoi cat mang tinh thoi vu (chi san
xuat duoc khi cuong do chiéu ning di 16n).
Thiét bi sir dung dé san xuat mudi phoi cat
dugc tu stra vao cudi nam. Trong qué trinh
san xuat mudi phoi cat c6 tao ra mot chat
thai (nudc ot), chat thai nay c6 hai cho hé
sinh thai néu thai truc tiép ra moi trudng.
Nhung chét thai nay néu duoc gom lai voi
s6 lugng dang ké lai 1a nguyén liéu quy cho
cong nghé hod hoc trinh d cao. Nhiéu tai
liéu da chirng minh mubi an san xuat bang
phuong phép phoi cat tuy ham lugng NaCl
khong cao nhung chira nhiéu nguyén t6 vi
lugng rat can thiét cho sy ton tai va phat
trién cua co thé con ngudi. O nudc ta, san
luong mubi bang phuong phap phoi cat
san xuat hang nam vao khoang 250 ngan
tan, cung cAp cho nhu ciu tiéu ding cua
nhan dan. Véi diéu kién thoi tiét, khi hau
clia mién Bic nudc ta san xuit mudi bang
phuong phéap phoi cat van la phuong phap
duy nhit phu hop. K¥ thuit san xuit mudi
theo phuwong phép phoi cat ton tai qua nhiéu
thé ky, kinh nghiém san xuét ctia diém dan
rat phong phti, mdi vung, mdi dja phuong
déu tich lity nhirg kinh nghiém khac nhau.

Phuong phap phoi cat dung thiét bi 1a
0 phoi cat, bé loc chat, 6 két tinh mubi,
phuong phap san xudt mudi phoi cat ap
dung pho bién va ton tai & cac ddong mudi
phia bic Viét Nam.
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Hai phuong phap san xuat mudi bién
nay c6 nhuoc diém 1a:

- Nuée bién khéng duoc xtr Iy nén nude
chat c6 chira nhiéu tap chit, khong thu duoc
thach cao va magie hydroxit;

- Phuong phép bay hoi mit bang nén bi
han ché dién tich hap thu nhiét tir mat troi,
tir gi6 va khong khi. Bé mat bay hoi hep
nén san lugng nudc chat khong cao;

- Phuong phap phoi nudc kéo dai nhidu
ngay (10 - 25 ngay), dung tich nude chat
luu trén cac 6 phoi rat 16n (1.000-2.000 m?/
ha) khé bao quan, khi gap mua s& gy nhiéu
t6n tht;

- Tbén coéng va nhién liéu bom nudc
chat luan chuyén tir 6 nuéc chat nong do
thap sang 6 c6 ndng do cao;

- Phuong phap phoi cét ton nhiéu stc
lao dong: Thao tac vai cat, thu cat, loc chat
rat cuc nhoc, nang suit lao dong thép.

Trén thé gidi, cong nghé san xudt nudc
chat dugc mot s6 nude trén thé gid1 (Nhat
Ban, Han Quéc...) dang ap dung - Phuong
phap bay hoi 1ap thé kiéu dan gido, mat
phang nghiéng chay ngam...

Theo phuong phap nay, nudc bién duge
dan vao ddng mudi, 6 phoi c6 mit phing
nghiéng 1am bang nhimng 16p bé tong day
7 — 8 cm. Phia trén mat 6 phoi co rai cat,
da soi.

Nudc bién chay ngdm dudi 16p cat, da
s01 va dugc cd dac thanh nude chat loang
(4,5 °Be). Bom nudc chat lodng 1én thiét
bi bay hoi lap thé kiéu dan gido dién tich
1.000-1.200m?, kién triic hinh mai nha véi
5 16p mai tranh. Bom nudc chat 4,5°Be 1én
mai tranh cao 6 mét va roi tu do xuéng 4
16p mai tranh bén dudi. Thiét bi dan gido

hinh 13p thé hap thy nhiéu nhiét tir nang va
gid. Nudce chat duge c6 dic dén 15,5 °Be.

Uu diém: Phuong phéap ndy tdn dung
duoc nhiéu nhiét tir ning va gid nén san
luong thu duoc kha cao (khoang 15,3 dén
16,4 m® nudce chat quy ra 1,84 dén 1,97 tan
mubi/ha/ngdy nang)

Nhuogc diém ciia phuong phap nay: Dau
tu co s& ha tang ton kém, nén 6 phoi bang
bé tong, dan gido bang tre, g, nira, 14... d&
bi gi6 bao pha hily nén khong phu hgp véi
ving ¢ nhiéu giong bio.

Pé khac phyc nhiing ton tai trén, tiép
can va tmg dung nhimng thiét bi va cong
ngh¢ tién tién hién dai, viéc nghién ctru,
thiét ké ché tao mo6 hinh san mudi bién,
g6p phan nang cao chét luong ngudn nudc
bién sach 14 van dé dit ra cap thiét [Hoang
Duc Lien, Nguyen Quang Hieu (2018)].

Bai b4o nay gidi thiéu mot sé két qua
nghién ctru thiét ké ché tao mo hinh san
xudt mudi bién theo phuong phap bay hoi
lap thé 1am co s¢ dé trién khai tng dung
trong thuc tién san xut
2. PHUONG PHAP NGHIEN CUU
So d0 hé théng tram bom van chuyén nuoc
bién t6i gian phoi 1ap thé thé hién trén hinh 1:
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|

Hinh 1. So do hé théng tram bom van chuyén
nudce bién tédi gian phoi
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a) S liéu tinh toan

* Luu luong bom Q = 1,8 m’/h =
0,0005 m?/s

« Khéi lwong riéng ciia nude bién: y=
1030 (kg/m?);

« Hiéu suét dong co dién & ché do tdi
uu: Ndc = 0,89;

« Hiéu suét tinh toan du kién cua bom:
Nb.dk = 0,68;

« Hé 6 duy trix an toan: k= 1,2;

« So d0 hé thong, chiéu dai duong
6ng cho trén hinh 2 (t1 = 0,5 m; t2 = 2,5m;
h1=0,5m; h2 =2,5m; a=1,25m; b = 1m);

« Ap suit phun trén duong 6ng phan
phél lién tuc: PM = 0,5 at ;

« So do hé théng, chiéu dai duong
6ng cho trén hinh 2 (t1 = 0,5 m; 2 =2,5m;
hl =0,5m; h2 =2,5m; a=1,25m; b = 1m);

« Vit liéu duong 6ng dung 6ng nhua
PVC (Hé s6 nham dng n = 0.013).

Ap dung phuong phép 1y thuyét dé
tinh toan cac thong s6 co ban ctia mo hinh
thiét bi san xuat mudi bien

Ap dung k¥ thuat d6 hoa dé thiét ké
tong thé mo hinh thiét bi san xuat mudi bién

Ap dung phuong phép thuc hanh dé
ché tao hé théng thiét bj san xuat mudi bién
3. KET QUA NGHIEN CUU

3.1. Tinh to4n thiiy lrc hé thong san
xuit nwéc chat
So dd hé théng tram bom van chuyén nuoc
bién ti gian phoi lap thé thé hién trén hinh 1:

C a

E é =
< <L>L—b’LL>| Pu

=
1@1__ d1 Dd1
YL A
b Ay b

Hinh 1. So dd hé théng tram bom van chuyén
nudce bién téi gian phoi

b) SO liéu tinh toan
. Luu luong bom Q = 1,8 m3/h =
0,0005 m3/s

. Khdi lwong riéng ciia nude bién: y=
1030 (kg/m3);

. Hiéu suét dong co dién & ché do toi
uu: Ndc = 0,89;

. Hiéu suét tinh toan du kién ctia bom:
Nb.dk = 0,68;

. Hé b du trit an toan: k= 1,2;

. So d6 hé thong, chiéu dai dudng ong
cho trén hinh 2 (t1 = 0,5 m; t2 =2,5m; hl =
0,5m; h2 =2,5m; a=1,25m; b = 1m);

. Ap suit phun trén duong éng phan
phéi lién tuc: PM =0,5 at ;

. So d0 hé thdng, chiéu dai dudng éng

cho trén hinh 2 (t1 = 0,5 m; t2 =2,5m; hl =
0,5m; h2 =2,5m; a=1,25m; b = 1m);

. Vit liéu duong dng ding 6ng nhya
PVC (Hé s6 nham éng n = 0.013).

¢)  Tinh toan thuy lyc hé thong duong
ong [Hoang DPuc Lién, Lwong Thi Minh
Chau (2018)]

Theo nguyén tic can bang 4p suét, chung toi
bé tri gian san xudt nudc chat nhu hinh 1v8.
Gia su luu luong duoc bd tri déu cho cac
nhanh nén ta ¢ luu lugng can thiét cua cla
mdi nhanh: Q/8 = QEH

Bai toan dugc bd tri nhu hinh 1 nén bai ton
dugc giai nhu bai toan ¢ mach phan nhanh
hé trong tinh toan thuy lyc duong dng cb ap.
Theo 1y thuyét, Cchon dudng dng co ban 1a
duong Ong chinh c¢6 chiéu dai dai nhat va
lwu lwong 16n nhat, & day ching t6i chon 13
duodng 6ng tir bé dén cac doan OABFE

* Tinh 6ng hut:

+ Tinh dudng kinh 6ng hit theo van toc kinh
te:

Chon vén toc kinh té vkt = 1 m/s dé cho nudc
duoc phan bd qua dudng dng phan phdi déu,
nhanh va lién tuc

Puong kinh éng hut ds s& dugc tinh theo
cong thirc co ban cua thuy luc (theo Hoang
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Dtc Lién, Nguyén Thanh Nam, Thuy luc va
cap thoat nudc)nhu sau:

_ |40 _ [400005 _ _
ds = /mt- /—3‘14_1 = 1/0,00064 = 0,025 (m)

Chon dudng kinh 6ng hit d_= 0.027
m =27 (mm)

* X4c dinh t6n that cho éng hut:

Céc hé s6 ton that dugc tra bang phu
luc theo nguyén tic tinh toan dudng dng co
ap, két qua nhu sau:

Chon hé sd can doc dudong hay con
goi la h¢ s6 ton that doc duong A= 0,03

Chon hé sb ton that cuc bd cua ludi
Oludi =12

Chon hé s6 ton that cyc by cua khoa
okhoa =5

Chon hé s6 phan bo dong nang khong
déua =1

Chon gia tdc trong truong g = 9,81
(m/s?)

Tong ton that cho doan dudng dng hat ¥ Aw bao gom tong ton that cuc bo

Y Do VA tong ton that doc duong Y™, hy,q; trong dudng 6ng, xac dinh

cong thirc chung nhu sau:

Y hw =Yt hyai + X1 hwei

Trong d6 ton that doc dudng hwq xac dinh theo cong thuc:

2
hwd = ﬂ’iv—

d 2g
I: chiéu dai duong ong
d: dudng kinh duong ong
v: van toc trong duong ong

g: gia toc trong truong

T6n that cuc bd hw, cua timg doan duong ong theo cong thirc:

2
;
h, =¢—
ey
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2

V
wc_é/zg

Vian toc trong dudng 6ng hit tinh theo cong thirc co ban: Q = v.w

A 4'Q
Nén suy ra vV=—
.d>?

_4Q __ 4.0,0005
ST md? 3,14.0,0272

= 0,87 (m/s)

Trong do: ds=0.027 (m); A = 0,03; &usi = 12; Exnea = J; vs = 0,87 (m/s)

Thay s6 vao ta dugc:

2 2
hws = /lt_l + ZJ:luol + gkhoa v O 5 12 + 5 0’87
d 2g 0,027 2.9.81

S

b =(0,55+12+5)0,0385=17,55.0,0385 = 0,67 (m)

* Tinh 6ng day

+ Chon duong kinh 6ng diy bang dudng kinh dng hut trén doan chiéu dai 1én dén

émB
d; = d,=0.027 (m)
Luu lugng cua doan FI: Q= Q/6 =0,0005/6
Luu lugng cua doan 1B: Qi =Q/4 =Qpa =Qar0=10,0005/4

d, = 405 \/400005/4 \/0,0005 =0.0126 (m)
\/ p—_— 3,14.1 3,14
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d,, = \/4Qp1 _ \/4.0,0005/6 — 0.01 (m)

TVt 3,14.1

Chon dudng kinh 6ng day ctia gian phun c6 duong kinh bang nhau, tic ta

chon duodng dng d, = 0,021 (m)
+ Tinh ton that cho dng day:
Xdc dinh ton that cét ap trén tirng doan ong:

Poan nhanh cta gian phun c6 két ciu nhu bai toan duong dng phan phéi lién tuc

nén ta tinh toan nhu doan duong éng phan phéi lién tuc:

l
Huinn = WWansnn = 00827, 2 (07 + 0,0y +3 0%

Tacé: 0,=0; Q= 0/8, A =003, |=EH=2.a=2.125=25m,d=d,=0,02

0,0005Y 2

- ) = 0,002 (m)

25 1

AWninn = 0,0827.0,03~ 0'2155(

Ta tinh tén that trén doan 6ng FI:

HF1:£Z§+/12’W] i QF12

7Z2d24g
Chon hé sé ton that cuc qua chac ba & .y pa=2,1 theo ty léw,/ow; va Q20
lF] = b =] (m)

Or = 0/6
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Thay s6 vao ta dwoc:

2
H, =|21+003— |5 (O’OOOSJ 0,01 (m)
0,021 ) 720,021°g | 6

Tinh ton thdt trén doan IB:

[ 8 2
H, = + A2

Chon hé s6 ton thit cuc qua chac ba & .yc pa=2,3 theo ty lewy/w; va Q20

Q[B = Q/4Z[B = b/2 :0,5 m

Thay sé vao ta dwoc:

2
j =0,015 m

H,=|23+0,03 0.5 > 8 . (0’0005
0,021 ) 7-0,021% g 4

Ton that trén doan AB:

[ 8 )
HAB - +A AB
(Zg dl J ﬂ_zd14g QAB

lAB = hz = 2,5 m QBA = 0,0005/4 g chacba — 3 A= 0,03

Thay sé vao ta dwgc:

He :(“ 00323 j 8 (0,0005

2
=0,014 m
0,027 ) 720,027* g\ 4 j (m)
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Ton thét trén doan OA:
Hoa = Z(Jrﬂlo’q 5 0o,
d, )zid'g "
loA=t,=2,5m Qao0=10,0005/4 Eooo = 1,1 A =0,03

Thay so vao ta duoc:

HOA:[1,1+0,03 2.5 ] 8 (0,0005

2
= 0,009 m
0,027 ) 220,027 g\ 4 j (m)

Vay, cét ap ¢ dau doan ong
H=h,=Hos+ Hyp + Hp; + Hip + H yjgu;

H=0,009+ 0,014+ 0,015+ 0,01 + 0,002 =0,05 (m)
- Cotap can thiéttaora 6 O:  H=h, +p7”’+h2= 0,05+5+2,5=17,55 (m)
- Ta bo qua ton that trong banh cong tac ciia bom nén h,,,= 0
- Cotapbom:  Hy=h,=h;+h, +p7M+hwb =2,5-0,5+7,55=9,55 (m)

Cong suat may bom

_ yQH, 9,81.1030.0.0005.9,55
- 1000n 1000.0,68

= 0,07 (kW)

Chon cong suat dong co:
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Cong suat doi hoi trén truc cua bom can phai 16n hon cong suét thuy luc vi bom con
phai tiéu hao mot phan ning luong dé bu vao cac ton that thay luc, ton that ma sat
gitta cac bo phan lam viéc cua bom.
N = N¢.Ny-Ne =0.85 X 0.86 X 0.8=0,58
trong do:
Nc 12 hiéu suat co khi,
nNu 12 hiéu suat cot ap

No la hiéu suat luu luong

N=2=2%_9012 kW)
n 0,58

Do d6 khi chon dong co dé kéo bom can phai chon cong suat dong co 16n hon cong
sut trén truc bom dé dé phong truong hop qua tai bat thuong va bu vao cac ton that
do truyén dong tir dong co dén bom.

N _ 012
ntruc 0,89

N dong co =k = 0.161 (kW)

Ta chon dong co dién co cong suit 500 (W)

3.2 Thiét ké tong thé hé thng san xuit nwéc chat
So db nguyén 1y thiét ké tong thé hé théng san xuit mudi bién trén hinh 2:

"

F1-

ang Salest

« P me = a% R P
Hinh 2. So' 6 md hinh sin xu4t mudi bién E3D '
1- Pwong dng din nwéc bién; 2- Khay himg nudc thu hdi; 3- Gian phun; 4- Ong
dan nudc sang cac khay; 5 - khoa

36 TAP CHi CONG NGHIEP NONG THON SO 52



KHOA HOC - CONG NGHE

Nudc bién sach sau xtt 1y dugc chura
trong bé chira ndi v6i dudng dng sb 1, bom
cung cap nudc bién theo duong dng, van
khoa, voi, hé théng 6ng dan, phun 1én hé
thong gian E3D dé thyc hién boc hoi nudre.
Hé thdng gian phoi dugc bd tri theo bién
dang hinh sin c6 chiéu dai 4 m, chiéu rong
3 m, chiéu cao 3 m dugc b tri theo modul
nho nhat ciia mé hinh, dién tich mat béng
la 12m?, cac goc nghiéng dugc nhom tac
gid do dac va tinh theo hé s6 ma sat truot,
gbc nghiéng theo tinh todn dugc chon tu
32 - 34 d, nham muc dich tang dién tich
bbc hoi, dién tich bc hoi mot tim nghiéng
1a 7,5m? (cao 2,5 m, rong 3 m), sd luong
8 tim, tong dién tich bdc hoi trén khong
12 60 m2. Dong thoi nude bién duge phun
truc tiép tir trén cao xudng sé loai bo chat
tan 1a cac ion vo co, Ca2+ dugc bd sung
(néu can, khi dung dé san xuat cac loai
mudi khac) theo ti luong dé két tia cac
ion tap chat nhu cacbonat va sulphat. Qua
trinh nudc bién duge bom tuin hoan trén
hé thong, 1ap di lap lai theo thoi gian nhat
dinh du dé luong nudc bién tham wdt hét
16p vai thi ding may bom khoang 10 - 15
phut cho 16p vai bay hoi bét thi lai tiép tuc
bom, lugng nudc bién s& bay hoi dan dan
cho dén khi nao néng do nuéc bién duge
nang tu 2,5 cho dén 25 d6 Baume thi coi
nhu két thiic qua trinh san xuit nude chat.
Mit san duoc phi bat HDPE dé dam bao

sach, giup thu gom phan nudc bién ban ra

trong qua trinh san xuat.

Qua trinh nudc bién bdc hoi qua cong
doan thr 2 duoc lip di lip lai nhiéu lan,
khi dat ndng d6 nhu mong mudn, chung ta
thu lai lugng nudc chat nay va chua trong
bé chua 1di tiép tuc duoc dua sang giai
doan thir 3 1a két tinh mudi. Tai cong doan
thir ba nay chiing toi sir dung céc khay két
tinh dé két tinh mudi, mdi mot khay twong
tmg voi mot ndng do khac nhau. Luong
nude chat duge dd vao khay két tinh sd
1, sau khi dat néng do 26,25 do, tiép tuc
tach luong nuéc mudi thu dugc & khay
thir nhit sang khay thir 2 va tién hanh phoi
kh6 mubi & khay sb 1, sau d6 lai tiép tuc
cho lugng nude chat vao khay s6 1. Luong
nuéc mudi da chuyén sang khay thir 2 sau
khi dat ndng do 27 do, lai tiép tuc chuyén
lwong nuéc mudi sang khay thir 3, phoi
mudi & khay thtr 3 xong lai tiép tuc cho
luong nude mudi cia giai doan trude vao
khay két tinh nay. Chu trinh ¢t thyc hién
nhu vay cho dén khi thu dugc lugng mubi
& mdi khay khac nhau.

3.3. Thiét ké, ché tao hé thong san xuat
nudc chat
a. Nguyén Iy ciu tao va hoat dong

Nudc bién duoc thu gom, léy nude bién
xa bo, nude bién sau khi lam sach duoc
dung trong bé chira. Bom s& hut nudc tir bé
chtra va day 1én dinh trén cing cta dudng
dng chinh cua hé thong san xuat nude chat

& vi tri trung tam. Tai day, duong 6ng chinh
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s& phan phéi cho cac dudng dng phan phoi
lién tuc, dudng 6ng nay sé& phun nude bién
ra va thdm wdt 16p vai phoi polyester co
d6 bén tot, chdng co rat va chdng nhan da
dugc mac san trén khung. Tam vai phoi
dugc bd tri theo hinh chir V ndi tiép nhau.
Phia dud¢i mdi day chir V 1a dudng nudc
thu hoi vé duong dng rdi chay truc tiép vé
bé. Dudi tac dung clia 4nh nang mat troi,
tam vai udt dan boc hoi. Nude bién trén

duong 6ng bén trén ct tiép tuc phun xudng

va dong nudc bién lién tuc hdi vé bé. Qua
trinh dugce bom lap di lap lai nhiéu lan, sau
mot thoi gian nhat dinh, dong nudc bién
bdc hoi dat ndng d6 Baume thi qua trinh
san xuat nudc chat s& ding lai. Lwong nudc
chat nay s& dugc chira trong bon chira dé
chuan bj cho giai doan két tinh mudi.
b. Thiét ké, ché tao khung va khung d&
hé thong sdin xuit nwéc chat

So dd khung va khung d& hé théng

san xuat nudc chat trén hinh 3a

Hinh 3. Anh khung va khung d& hé thong san xuit nuwéc chat
a) So do khung d& E3D; b) Hinh anh khung d& hé théng san xuit nude chat
1 — Puong 6ng chinh, 2 — Khung san xuat nudc chat, 3 - Khung d& hé thong,
4 - Hé thdng san xuat nudc chat, 6 — Puong ong phdn phdi lién tuc

Ché tao khung d& hé thong theo cac
trinh tw nguyén cong nhu sau:

- Nguyén cong 1: Gia cong cat cac
thanh theo ban v& thict ké

- Nguyén cong 2: Tién ren

- Nguyén cong 3: Gia cong han
Ché tao khung san xuat nudc chat theo
trinh tu cadc nguyén cong nhu sau:
- Nguyén cong 1: Gia cong cit cac thanh

theo ban vé& thiét ké
- Nguyén cong 2: Gia nhiét
- Nguyén cong 3: Khoan
c. Thiét ké, ché tgo dwdng dng nwdc
mudi héi vé bé trong hé thong sin xudt
nwdc chat

So d6 nguyén 1y két cau va hinh anh
duong 6ng nudc mudi hdi vé bé trong hé
théng san xuit nudc chat trén hinh 4. Phia
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day mdi 16p vai bé tri hinh chir V goc nhu
b tri goc cua 16p vai dya theo hé s ma
sat dugce bd tri kénh dan nuée, cac kénh
dan nudc nay sé d6 vé dudng 6ng thu hoi
dé chay vé bé chura, phuc vu chu trinh tuan

hoan ctia hé théng san xuét nudc chat.
Ché tao dudng 6ng thu hoi theo trinh tu
Nguyén cong 1: Cit ng theo kich thudc

Nguyén cong 2: Pinh vi cac mang, duong

Hinh 4. Pwong 6ng nwéc mudi hdi vé bé trong hé thong thiét bi san xuat

nudc chat

a) So dd nguyén 1y; b) Hinh anh dudng dng nudc mudi hdi vé bé chira

3.4. Tinh to4n thiét ké mé hinh sin xuat
mudi bién bang phwong phap két tinh
phan doan
3.4.1. Co sé tinh dién tich bay hoi va két
tinh cho m6 hinh

Cong suat san xuat mudi theo cong
nghé hién nay cua Vi¢t Nam khoang 1,2
triéu tAn/ndm, véi dién tich khoang 13.000
ha. Thong thudng, thoi gian san xuét trong
1 nam 1a 6 thang (180 ngay) -> tuong Gng
v6i cong suit 0,05 (kg mudi/m/ngay). Néu
ham luong mubi 35 g/L -> tbc d6 bay hoi
nude bién trung binh 13 1,43 (L/m?.ngay)

Véi cong nghé E3D do dién tich

bdc hoi ting 1én nhiéu nén toc do bay hoi
cling tang 1én nhiéu so véi phuong phéap
bay hoi trén mat bang, trir cac ton that do
roi vai, s liéu do dac khong chinh nén noi
mot cach khiém tén thi toe do bay hoi cia
hé thong san xuat mudi theo phuwong phap
méi s& ting gap 3, tire tbe do bay hoi nude
bién trung binh 4,29 (L/ m*ngdy). Nhu
vay dé san xuat mudi tir 100 (L) nude bién/
ngay thi can 23,5 (m?) -> tinh tron 1a 25
(m?). Trong do, dién tich cac 6 bay hoi la
12,5 (m?), dién tich két tinh phan doan 1a
12,5 (m?).

3.4.2. Co sé tinh toan s6 6 két tinh
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Trong san xuat mudi phoi nudc c6
thé chia cac giai doan két tinh twong tng
v6i cac khoang ndéng do khac nhau dé co
thé thu duoc nhiéu loai san pham nham dap
g cac nhu cau khac nhau cua thi truong.
Viéc d6 goi 1a phan doan két tinh mudi.

Pé phan doan két tinh mudi ngudi
ta chia khu vuc két tinh mudi thanh nhiéu
phan khu, mdi phan khu cho mot loai san
pham c6 chét lugng theo mong mudn cua
nguoi san xuét.

Nuéc chat ra khéi khu két tinh
thach cao dugc dua vao cac cong doan 1
ctia khu két tinh mubi. Tai cong doan 1 cua
khu két tinh mudi nuéc chat tiép tuc bay
hoi nudc ngot dé ting ndng do va két tinh
mudi NaCl, san pham NaCl cta cong doan
1 12 san pham c6 chat luong cao nhét.

Khi nuéc chat (nudc cai) & cong
doan 1 dat néng dd quy dinh thi duoc
chuyén sang cac cong doan tiép theo (ddi
v6i ddng mudi c6 khu vuc két tinh mubi
dugc chia thanh nhiéu tiéu khu vyc, hay noi
cach khac: déng mubi c6 thuc hién phan
doan két tinh). Tai cong doan tiép theo cta
khu két tinh mudi, nudc chat tiép tuc bay
hoi nuée ngot dé ting ndng d6 va két tinh
mudi NaCl, san phdm NaCl cia cong doan
nay la san pham co chat lugng kém hon
san pham cua cong doan trudc nhung cao
hon cong doan tiép theo. Tai cong doan
cudi cung cua khu két tinh mudi nudce chat

tiép tuc bay hoi nudc ngot dé ting nong do

va két tinh mudi NaCl, san pham NaCl ctia
cong doan cudi cung cia khu két tinh mubi
1a san pham c6 chat luong thap nhat. Khi
nuée chat (nude 6t) & cong doan cudi cing
dat nong d6 quy dinh thi dugc chuyén sang
khu vyc tap trung nudc ot.

Phan doan két tinh mudi: Khi thuc
hién phan doan két tinh mudi (chia cac giai
doan két tinh twong tmg voi cac khoang
noéng do khac nhau dé co thé thu duoc
nhiéu loai san pham) can phan chia chinh
xac ty 1& dién tich cho ting loai san pham
trong khu két tinh mudi dé dam bao day
chuyén san xuat an khop va van hanh nhip
nhang
Trong qué trinh két tinh mudi, nhiéu san
pham dugc tach ra bao gdm: NaCl, MgCl,,
KCl, NaBr, MgSO,, CaSO.2H,O. Kha
nang két tinh cta cac loai mudi nay khong
gidng nhau, phu thudc vao ndng d6 mudi
hay d0 Baume.

3.5. Thiét ké, ché tao hé thong két tinh
mudi tir nwéc chat theo phwong phap
két tinh phan doan

a) Nguyén Iy ciu tao va hoat dong

Nudc chat sau khi san xuit duoc chtra
trong bon chira. Bén chira ndy s& cung cip
cho cac khay két tinh. Hé thong két tinh
phan doan c6 thé chia ra lam rat nhiéu cac
khay két tinh, nhdm phan chia chét luong
mudi khac nhau & mdi giai doan két tinh.
Nudc mubi sau khi cho vao khay s mot,

dé nudc boc hoi trén cac khay tu nhién,
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sau khi dat nong do yéu cau, luong nudc
mudi nay sé& duoc thio qua duong éng din
dén khay két tinh s hai. Tir khay két tinh
s6 hai, 16p nuéc mudi lai duoc dé bée hoi
ty nhién trong khay cho dén khi dat nong
dd thi 16p nudce con lai trong khay s€ dugc
chuyén tiép qua khay két tinh thu ba. Va
ctr nhu vay cho dén khay két tinh sé bon.
Sau khi thu lwgng mubi két tinh & khay thir
nhat, lai tiép tuc cho 16p nudc mubi ¢ trong
bé vao khay két tinh s6 mot, qua trinh lai

tiép tuc theo chu ky trén theo ding ndng

d6 nhu mong mudn: cac khay két tinh &
mdi mot ndng do, cu thé nhu khay sb mot
két tinh & 26,25°Be, khay s hai két tinh &
27 °Be, khay s6 ba két tinh & 28 °Be, khay
s6 bon két tinh & 30 °Be. San pham sau khi
két tinh & 30 do Baume chét lugng mudi
c6 thé dat 80 - 90%. Luong mudi qua cac
khay thu duogc s& duge dé riéng r& nham
phan loai chat lugng mudi qua cac khay
két tinh khac nhau.

b) Thiét ké, ché tao khay két tinh muoi

Hinh 5. Khay két tinh mubi

Muc dich cua két tinh phan doan 1a
nham thu dugc nhiéu loai mudi twong tmg
véi mdi giai doan két tinh, mdi giai doan
két tinh ndy twong tng véi mdi nong do,
nham dap tng cac nhu cau khac nhau cua
thi truong ti€u dung.

Luong mubi NaCl dugc cho 1a co
chét luong cao nhat duoc thu tr san phém
két tinh mudi ctia khay thtr nhat. San pham
c¢6 chat lwong mudi kém hon lan luot 1a
& cac khay sb 2, s6 3 va chat luong mudi
kém nhit 13 ¢ khay s6 4.

Dua trén két qua tinh toan thiét ké sb
dién tich mdi 6 két tinh va sé 6 két tinh
chung t6i tién hanh thiét ké ché tao cac
khay két tinh cho ting giai doan, dé dam
bao an toan va su hép thu nhiét tét, khay
két tinh s6 1 va khay két tinh s6 2 c6 dién
tich twong ddi nho (2,5m?), ching toi lua
chon vat li€u kinh cuong lyc mau. Kich
thudc cua cac khay dugc lya chon theo
kich thuéc cta cac tam kinh. Khay s6 1,
khay sb 2 ¢ kich thudc: dai 2 m, rong 1,25
m, duogc cit theo céac kich thudce day, kich
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thudc thanh, sau d6 dan keo c¢b dinh lai.
Khay s6 1 va khay s 2 mdi khay khoan 1
16 & goc phia duéi day dé dan nude sang
cac khay tiép theo

Khay két tinh s6 3 va khay két tinh
s6 4, do kich thudc qua dai, dién tich 16n
(3,5m?), ching t6i lya chon vat liéu khay
inox dé dam bao du dién tich va tinh
chéng an mon. Khay s6 3, khay sb 4 c6
kich thudc: dai 3,5 m, rdng 1 m. Céc khay
duoc ché tao brling cach cét cac tim inox,
r0i mang di chan gap cac mép dé tao do
cting vitng, han cb dinh cac tim. Khay s6 3
mdi khay khoan 1 16 dé dan nuéc sang cac
khay tiép theo.

Khay két tinh c6 dang nhu hinh 5 va
hé thong két tinh bao gdm bdn khay tuong
trung cho bon giai doan két tinh khac nhau.
3.6. Ché tao, lip ghép mé hinh san xuit
mudi bién

MO hinh sén xuét mudi bién dugc tich
hop béi hé théng san xuat nudc chat theo
phuong phéap bay hoi lap thé E3D va hé

théng két tinh phan doan thanh mé hinh
san xuat mudi lam viéc lién tuc theo hudng
cong nghiép.

Lap ghép mo hinh san xuét nudc chat
theo trinh ty nguyén cong nhu sau:

- Nguyén cong 1: Lip ghép khung d&
phia dudi

- Nguyén cong 2: Lip ghép khung
nudc chat

- Nguyén cong 3: Treo vai

- Nguyén cong 4: Lap duong 6ng thu
hoi

- Nguyén cong 5: Két ndi may bom véi
bé va che chén bat
Lap ghép mo hinh két tinh phan doan theo
trinh tu nguyén cong sau:
- Nguyén cong 1: Pinh vi tri cua khung
da han c6 dinh
- Nguyén cong 2: Dit cac khay két tinh 1én
- Nguyén cong 3: Két ndi dudong ong,
thung chura

Hinh anh m6 hinh san xuit mudi duoc
1ap rép hoan chinh nhu trén hinh 6.

Hinh 6. Hinh anh mo6 hinh sian xuat muoi bién hoan chinh
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IV. KET LUAN

- P4 tinh toan thiét ké dugc so d6 nguyén
Iy cua hé thong san xuat nudc chat trong
mo hinh san xuat mudi bién bang cach loi
dung khoang khong gian lam tiét kiém
dién tich mit bang bay hoi trong san xuét
mudi bién nén goi 1a phuong phap san
xuadt mudi E3D bang phwong phép bay
hoi 1ap thé.

- Pa tinh tinh toan thuy luc Hé thong dudng
6ng cap nudc chat 1én gian phoi; lya chon
bom c6 Iuu lugng Q = 0,0005m’/s ; cot ap
H = 9,55 m H,O; cong suét dong co dién
N,. = 0,5kW.

- Pa ché tao mo hinh san xuat mudi bién
cong nghé cao E3D bao gom hé thdng san
xuat nude chat theo phuong phap bay hoi
1ap thé va hé thong két tinh phan doan. Day
la hé théng thiét bi co ciu tao tuong doi
don gian, d& dang thao lip dé van chuyén
di xa, phan cip duoc nhiéu san pham mudi
qua céc giai doan két tinh, dép Gng yéu cau
dung 1am mudi an va cé thé dung trong
cong nghiép.
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