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TOM TAT

San pham con tuyer do6i can thiét cho cac nghién cizu trong phong thi nghiem. H¢ thong san
Xudt con tuyer doi bang phwong phdp hoz lieu nhiéu béc con nhirge diém can dwoc khdc
phuc. Xudt phéat tir céng dung va nhu cdu si dung con tuyét doi, trén co sé nhiéu phwong
phap liza chon, nghién ciru duroc thiee hién nham cdi tién hé thong chung cat, nang cao chat
heong va kha nang thu hoi con tuyér doi, phuc vy thiét thuc cho nhu cau cia cac phong thi
nghiém cua truong Dai hoc Tay Do. Két qua dat dugc la Hé thong thlet bi duwoc ché tao
bang kim logi Chong an mon, két cau kin, san pham con tuyér doi c6 nong dé dat 99,5% thé
tich, va hiéu sudt thu hoi dat 80%. Hé théng da dwoc cdi tién hiéu qua so véi hé thong
chung cdt trieée day.

Tir khéa: Chung hoa - Iy két hop, con tuyét doi, hé thong chung cdt

Trich dan: Phan Van Thom, 2024. Thiét ké cai tién hé thépg chung cét con tuyét ddi. Tap
chi Nghién ctu khoa hoc va Phat trién kinh t& Truong Pai hoc Tay Do. 20:
102-117.

"PGS.TS. Phan Van Thom - Uy vién Hgi dong Truong, Trieong Khoa Pao tao sau dai hoc, Trueong
Dai hoc Tay Dé
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1. GIOI THIEU

Hé thdng nghién ctu san xuit con
tuyét ddi trude dy duoc nghién cau tai
Truong Pai hoc Tay D6 con nhiéu
nhuoc diém, thiét bi cong kénh, dé nat
bé do vat lidu lam bing thay tinh khong
thich hop véi diéu kién nhiét do ludn
thay d6i. Luong nudc tiéu tén dé ngung
tu 1am lanh nhiéu, hiéu suit thu hdi san
pham thap, chi dat khoang 70%. Do vay,
can thiét nghién ctu hé thong méi dat
hiéu suat cao hon nham tao ra dwoc san
pham tot phuc vy cho nghién cau khoa
hoc va dao tao cua Nha truong.

Muc tiéu cia nghién ctu nham ché
tao hé thong chung cat con tuyét doi lam
viéc gian doan cd tudi tho bén va hiéu
suat thu hdi san pham cao.

NOi dung nghién ctru la van dung ly
thuyét vé truyén khdi va truyén nhiét,
dua trén két qua di nghién ctu & giai
doan trudc dé lam co s& cho viéc tinh
toan, nghién ctu cai tién tiép theo cua hé
thdng maéi. Tir d6 tinh toan dé co cac sb
licu can thiét. Thiét ké cai tién hé théng
thiét bi. Ché tao va lap dit hé thdng thiét
bi 1am viéc 6n dinh. Thi nghiém danh gia
hiéu suit thu hdi ting. Pam bao chat
lwong véi nong do con tir 99 - 99,5 %
thé tich.

2. THIET KE CAl TIEN HE
THONG CHUNG CAT CON
TUYET PO

2.1. Hé théng thiét bj thi nghiém cii

H,0

Hinh 1. So' @b thi nghiém san xuit con tuyét doi bing phwong phap hoi lvu nhig¢u bac

1 va 10: Thiét bj gia nhiét; 4 va 7: Thiét bi ngung tu;

8: Binh loc san pham;

2 va 6: Thiét bj phdn ung;

3va 5: Thiét bi ngung tu hoi lww; 9: Binh chiza san pham
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2.2. Nhitng wu nhwoc diém caa hé
thong cii

Hg thong phirc tap, cong kenh vi gom
4 thiet bi ngung tu va lam lanh.

Tén nhiéu nude dung cho ngung tu va
lam lanh.

Hg thdng toan Iam bang vat ligu thiy
tinh nén tuodi tho thap, nhat la cac noi

dun d& nat bé do tiép xGc véi ngudn
nhiét thay doi.

Hiéu suat thu hoi thap (khoang 70%)
do cac méi ndi bang cao su vai thiy tinh
cd d6 gidn no nhiét cua vat lieu khac
nhau nén thuong bi hd 1am that thoat san
pham.

2.3. So @6 hé thong cai tién méi

Hinh 2. So dd thiét ké méi

1: Nguan dién gia nhiét;

3: Noi chung;

5: Thiét bi ngung tu héi heu;

7. Thang chiza san pham.
Nhan xét

- Hé théng chung cit cii ¢ 4 thiét bi
truyén nhiét, thiét ké cai tién maéi chi con
1 thiét bi truyén nhiét 12 thiét bi ngung tu
lam lanh.

- Hé théng cii dung nuéc dé lam
lanh, ngung tu. hé thong mai chi c6 mot
thiét bi dung nudc dé lam lanh, ngung
tu. con mot thiét bi dung nguyén tac gidn
no thé tich hoi — 4p suat hoi giam

2: Noi cung cap nhiét;
4: Ong tuan hoan; 7
6. Thiet bi ngung tu lam lanh san pham;

xubéng — nhiét d6 hoi giam xuéng va
hoi ngung tu. lugng nudc ding dé
ngung tu lam lanh chi bang 1/4 hé théng
cl.

- Hé théng thiét bi cii toan bo lam
bang thay tinh, dung dé thi nghiém tim
ra qui trinh céng nghé, nén hay nut bé
do nhiét d6 thudng xuyén thay doi. theo
thiét ké mai s& dung vat liéu kim loai dé
ché tao hé thong thiét bi nham dam bao
hoat ¢ong bén viing.
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- Hé théng cii co hiéu suat thu hoi
thip ( = 70% ) do hé sb gian né khong
déu khi thay doi nhiét do cua nut day
bang cao su va cta thay tinh, trong khi
&p suat hoi bén trong thiét bj 16n nén hoi
dé chui qua khe ho ra ngoai, lam hiéu
suat thu hoi giam dang ké. hé thong moi
thiét ké va lap dat hoan toan kin nén han
ché dugc mat mat hoi, giup ting hiéu
suat thu hdi.

2.4. Chung don gian khi nong do
san pham dinh khong doi

- Trong qué trinh chung don gian, hoi
tao thanh dugc lay ra ngay va cho ngung
tu thanh chat long.

- Pic diém cua phuong phap chung
nay la: Chung gidan doan “tung meé”.
Nguyén liéu dau la con céng nghiép co
nong do 96% thé tich (94% khéi luong)
dugc cho vao ndi chung c6 chira mot
lwong cau tir phan ly thich hop. Bé don
gian, ta coi nguyén liéu dau chi cé hai
thanh phan 1a nudc va Ethanol (vi du:
trong 100 g nguyén liéu thi chi c6 94 g
Ethanol va 6 g nudc).

Khi chung, Ethanol se boc 1én, con
nu6c s€ duoc cau tir phan ly (Ca0) tach
ra khoi nguyén li¢u theo co ché phan
ung:

CaO + H.O — Ca(OH)2 + Q

Khi boc 1én, Ethanol kéo theo mot sb
phan tir nuée te do. Mubn san pham thu
duoc chi 1a Ethanol nguyén chat, ta can
cho phan 16n hoi béc 1én ngung tu lai va
hoan Iuu vé ndi chung dé cu ta phan ly
giit lai cac phan tir nuée bang phan tng
hoa hoc. Sau mot thoi gian nhat dinh,
khi phan tng héa hoc da gan triét dé, cé

thé ngung hc*)i, luu va hoan thanh mét qui
trinh chung cat.

2.5. Tinh can bing vat liéu
2.5.1. Diéu kién

- Nong do nguyén ligu dau: x = 96%
thé tich (94% khéi lwong).

- Nong d¢ san pham day: x1 = 0,1%
thé tich.

- Nong do san pham dinh: xp =
99,9% thé tich (98% khéi luong).

- Luong nguyén liéu dau: W = 6 lit (4,8
kg).

- Luong Ethanol nguyén chat tinh
theo thé tich: V= 60 x 96% = 5,76¢

- Lwong Ethanol nguyén chat tinh
theo khoi luong: g = 4,8 kg x 94% =
4,512 kg.

2.5.2. Tinh can bang vt liéu
Goi: W: Luogng nguyén liéu dau, (.

~ Wiz Luong san pham luu lai &
day noi sau khi chung, €.

P: Lugng san pham dinh, €.

V: Luong Ethanol nguyén chat
cé trong nguyén liéu dau, €.

v: Lugng Ethanol nguyén chat
con lai & day noi sau khi chung, €.

Ta c6 phuong trinh c4n bang vat lidu:
V =W.x = Wi.xg + (W-Wyp).xp (2-1)
vaW= W;+P (2-2)

Tu (2-1) va (2-2), suy ra lugng san
pham con lai & day noi sau khi chung la:

v=Wi (X1 —xp) + W.Xp
Rat ra:
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W= v-W.x, 576-6x0,999 576-5994

%-X, 0001-0999  -0998

=0,234¢

Vay lugng Etanol nguyén chat con lai &
day noi la:

v =W1x1=0,234 £ x 0,001 = 0,234.10%¢

Suy ra luong san pham dinh:

P=V-v=5776(-0,234.10° £ = 5,759¢

2.5.3. Tinh lwong hoi trung binh boc
lén va ngung tu

Luong hoi ,béq lén tir ndi chung phu
thuoc nhicu yéu to:

- Thanh phan ndng d6 nguyén liéu dau.
- Tinh chat va luong cau tix phan ly.

- Nhiét d6 cua dung dich.

- B& mit boc hoi.

- biéu kién ap suét lam viéc,...

Khéi luwong riéng trung binh cua
Ethanol ¢ thé long 1a p = 780 = 800
kg/m3, con & thé hoi 1a pn = 1,655
kg/m®. Qua nhiéu lan thi nghiém, nhan
thidy: Thoi gian trung binh dé bdc hoi
hét “mot meé” 6 € tir lGc dung dich bat
dau so6i, thuong 1a mot gio, trong do 30
phuat dau c6 qua trinh bc hoi manh liét
nhat, con giai doan sau thi luong hoi
giam manh cho toi khi dung han.
Thuong san pham dinh thu duoc ¢ giai
doan boc hoi minh ligt tir 3 + 5 md/s.
Pé an toan trong qua trinh tinh toan, ta
chon luong san pham ngung tu thanh
long 12 4 me/s (4.10° m3/s).

2.6. Tinh toan, thiét ké
2.6.1. Noi chung

_Duwa vao néng suat chira hon hop dau
ké ca cau tir phan ly khoang 8 lit, ta chon

dung tich ndi chung 1a 12 lit. Tinh cu
thé ta co:

- Buong kinh néi chung D = 250 mm.
- Chiéu cao noi chung: H = 250 mm.
Kiém tra:

_axD?

4
Vit liéu gia cong 1am bang Inox.

_314x(0,25f

V xH x0,250=0,012m* =12/

2.6.2. Chon thiét bi ngung tu hoi luu
a. biéu kién chon

Vi lugng hoi di vao thiét bi qua nho
nén ta chi can chon mot khoang khéng
gian can thiét dé hoi tir ng c6 duong
kinh @19 mm di vao mot khoang khong
gian c¢6 duong kinh I6n hon 1a c6 thé
ngung tu dugc hoi.

Chon duong kinh thiét bi D1 = 60
mm.

Chon chiéu cao thiét bi: Hy = 360
mm.

b. Nguyén ly ngung tu hoi

Hoi tir 6ng c6 tiét dién nho vao 6ng
c6 tiét dién I6n hon s& gidn no thé tich,
lam &p suat hoi giam xuéng va nhiét do
hoi s& giam theo, dua dén hoi s& ngung
tu lai. Dé c4c phan tir nudc bi kéo theo
khi bc hoi quay lai ndi chung nhim
thuc hién tiép phan ang hoa hoc véi ciu
tr phan ly, ta cho nudc ngung hoi luu
trg lai ndi chung dudng 6ng c6 dudng
kinh @5 mm. Ong hdi luu ndy co tac
dung la khong cho nudc ngung khi quay
lai ndi chung bi hoi bdc 1én cudn theo.
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2.6.3. Tinh thiét bi ngwng tu lam
lgnh sdan pham dinh

a. biéu kién ban dau

- Luong hoi trung binh di vao thiét bi
ngung tu lam lanh: Vi = 4.10°% m3/s.

- Lugng hoi nay ngung tu hoan toan nén
tinh theo khoi luong ta cé: gn = 3,2.10°
kg/s.

- Nhiét d6 hoi ngung tu: tia = 80°C.

- Nhiét do san pham: tic = 30°C.

- Nhiét d6 nudc dung ngung tu lam
lanh ban dau: t,e = 25°C.

- Nhiét d6 nudc dung ngung tu lam
lanh ban cuoi: tac = 45°C.

- An nhiét ngung tu cta hoi Ethanol: r
= 207 kcal/kg (tr.58.1).

r = 207 kcal/kg x 4,18.10° = 852,84.10°
Jkg

- Hé sb truyén nhiét: k = 230 + 460
w/m? do (tr.212.1).

H‘) i

4

[i |

tZdtxtlc tzc l:ld

t°C

- Ta chon: k = 400 W/m? do = 1672
Jim? do.

- Thiét bi truyén nhiét loai dng xoén.
b. Tinh nhiét luong

Nhan thiy qua trinh trao doi nhiét co
hai giai doan: Ngung tu hoi va lam lanh
nudc ngung. Phuong trinh trao doi nhiét:

Q= Qi+ Qn=G2.Com(tzc — t2a) (2-3)

O day:

Q: Nhiét luong trao ddi gitra luu thé
nong va luu thé nguoi, J/s

Qi Nhiét luong do hoi ngung tu trao
cho luu thé ngudi, J/s

Qu: Nhiét luong do nudc ngung tu
trao cho luu thé nguéi, J/s

G2: Luong nudc dung dé ngung tu hoi
va lam lanh san pham, kg/s.

Caw: Nhiét dung riéng trung binh cua
nudc dung ngung tu va lam lanh, J/kgdd

taq, tac: DA giai thich ¢ trén, °C.

t°C/

O i >
F

Hinh 3. So @6 truyén nhiét

a). Thay doi nhiét dg theo chiéu cao thiét b;.

b). Thay d@si nhiét dg theo bé mat thiét bj

tia = 80°C, tic = 30°C, tag = 25°C , toc = 45°C, tx = 30°C
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Giai dogn | (ab): Ngung tu hoi.
Qi=gw.r, Js (2-4)
O day: gn: Luong hoi trung binh da
ngung tu, kg/s.

r An nhiét ngung tu, jikg (r =
852,84.10° J/kg).

Qi = 3,2.10%x852,84.10° = 2729 J/s (W)

Giai dogn 11 (bc): Lam lanh san pham
ngung tu.

Qi = gw.Catn (ton - tac), J/s
Trong do:

(2-5)

Cub: Nhiét dung riéng cua san pham
tinh theo nhiét do trung binh, j/kg do.

Cip = 3820 j/kg do (trl72.11)

ton: Nhiét d6 hoi bdo hoa bang nhiét
dd hoi ngung tu, toh = tig = 80°C.
Qu=3,2.10°x 3820 (80 - 30) = 611,2 J/s (W)

Vay tong nhi¢t lugng trao doi cia
thiét bi la:
Q=Qi+Qu=2729 +611,2=3340,2 J/s (W)
c. Tinh liong medc Can ding dé ngung
tu lam lanh

Tinh luwong nudc: Nhiét do hoi ngung
tu va lam lanh téa ra bao nhiéu thi nudc
s& thu vao bay nhiéu (b6 qua ton that
nhiét ra moi truong).

Ta c6 phuong trinh can bang nhiét
luwong:

Q = G2.Co (toc - t2a), /s

O day:

G2: Lugng nuéc can ding dé ngung
tu va lam lanh, kg/s.

(2-6)

Coaw: Nhiét dung riéng trung binh cta
nuoc, j/kg do.
¢ g tly 25445
2tb T 2 - 2
Cow = 4,17.10% j/kg do (tr.165.11)
Vay lugng nudc tiéu hao la:

G._ Q 32402
27 Coolt —t,,)  417.10°(45-25)

=35°C

=0,038kg/s

Khdi luong riéng ciaa nuéc ¢ nhiét o
35°C la p2 = 995 kg/m? (tr.11.11), nén
tinh theo thé tich ta co:

V, = G, _0038_ hag110°mess (0,038//s)
p, 995

d. Tinh nhiét @6 ciia nuéc 6 thoi diém san

phdm ngung bat dau dwrgc 1am lgnh

Vi luong nudc di qua thiét bi ngung tu
lam lanh & ca hai giai doan I, IT déu bang
nhau va bang nudc tiéu tén chung nén ta
c¢6 phuong trinh truyén nhiét & giai doan |1
la:

Qn =G2.Com (tx - o), s (2-7)

Trong d6: Gz, Cow: da giai thich ¢
trén.

t: Nhiét d6 ctia nudc & thoi diém san
pham ngung tu bat dau duoc lam lanh,
oC.

_Q 611,2

w0038 417100 H 20 C 0 C

e. Tinh bé mdt truyén nhiét

- Bé& mat truyén nhiét giai doan | (giai
doan ngung tu hoi).
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Tur phuong trinh truyén nhiét: Trudng hop nay: At, _ 5_2 <9
Q = Ki.Fi.Atm, Js (2-8) AL,
Tardtra: F, = Q . m? Nén : At = 20+35 _ 42 5°C
K, Aty

O day

Ki: Hé s6 truyén nhiét giai doan I
bang hé sé truyén nhiét giai doan Il va
bang hé sb truyén nhiét chung K = Ky
= K = 400 W/m?2 d6 (1672 J/m? do ).

Atwr: Hiéu sé nhiét @6 trung binh giai
doan I, °C.

Cong thirc tong quét:

At, — At

Aty = =4 =
tbl Kn%

At

°C  (2-9)

cl

Trong do

Atgr = tiq - toc = 80°C - 45°C = 35°C
Ater = ton - tx = 80°C - 30°C = 50°C

Cha y: Trong truyén nhiét nguoc
chiéu, At nao 16n lay lam Atq, At ndo nho
ldy lam Ate. Nhu vay ¢ day At, = 50°C =
Atar va Aty = 35°C = Atel

Vay cong thtrc (2-9) co6 dang:

At, — At
Attb| — /1 At nl 1 OC

/n—10
At

nl

At,

Khi < 2 thi ta cé thé tinh hiéu sd

n

nhiét d¢ trung binh nhu sau:

At| = At, + At

Vay bé mat truyén nhiét giai doan |
la:
Q 2729

F = = =0,038m’
K, At, 1672x425

- B& mat truyén nhiét giai doan I
(giai doan 1am lanh san pham).

Ta c6 phuong trinh truyén nhiét;

Qu=Ku.Fn.Atwu, Js (2-10)
Tardtra: F, = Q , m
I<|I 'Attbll

O day

Ku: Hé sd truyén nhiét giai doan Il
bang hé s truyén nhiét giai doan | va
bang hé so truyén nhiét chung K, = Ky =
K = 400 W/m? do (1672 J/im?2 d¢).

At : Hiéu s6 nhiét do trung binh giai
doan 11, °C

Cong thic tong quat:

Mgy =Bl oc (2-11)
gn all
Atnll
Trong do:

Aterr = ton - tx = 80°C - 30°C = 50°C
At = tie - tg = 30°C - 25°C = 5°C

50-5 45 _1956°C

Vay: At = =
gnSE:) 2,3/910
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Ta c6 bé mat truyén nhiét giai doan 2.7. Giacong
F, = Q6112
" K, .At, 1672x1956

=0,018m? 2.7.1. Néi chung

i . . , - Puong kinh ndi chung: D = 250
Vay tong be mat truyen nhiét cua thiet  ,y;m.

bi la: ; ;
' - Chiéu cao noi chung: H =250 mm
F=F+F;=0,038m?+0,018 m?=
0,056 m?
2 3
N\ yd
A
1 g
N\ &
v
‘ Hinh 4. Noi chung_
1. Noi chung 2. Nap noi 3. Lo noi ong hoi
2.7.2. Thiét bi ngung tu héi luu - Chiéu cao thiét bi: H1 = 360 mm.
Thiét bi nay don gian vi chi can mot - Ong ndi véi ndi chung c6 duong
khoang khong gian rong dé hoi gidn no  kinh @19 mm.
thé tich.

- Ong ndi véi thiét bi ngung tu lam
Ta chon: lanh c6 duong kinh @10 mm.

- Puong kinh thiét bi: D1 = 60 mm.
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Hinh 5. Thiét bi ngung tu hdi luu
2.7.3. Thiét bj ngung tu 1am lgnh vong xo0an Dx = 40 mm, budc x0an t =

- B& mat truyén nhiét 13 F = 0,056 mZ. 10 mm.

- Chon duong kinh ong truyen nhiét d
= 10 mm. Vit liéu éng 1a dong thau va . F_ 006 _
thiet bi loai ong xoan c6 duong kinh zd 314x0,010

- Chiéu dai 6ng xoan la:

178
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- Chiéu dai mdi vong xoén: - Chiéu cao toan bo dng xoan:
¢ =n.Dx=3,14 x 40.10%= 0,125 m. Hx= n x hpx=4,2x0,025=0,35m
- S6 vong xo4n: - Chiéu cao cua thiét bi ngung tu hoi
luu:
_L 178 \
"=y 0,125‘14'2 vong H. = Hy + 0,02 = 0,35 + 0,02 = 0,37

m
- Chon duong kinh thiét bi:
D2 =Dx+20=40+20=60 mm

- Khoang cach giira hai vong xoan:
hx=(15+2)d=15x%10.10%=0,015m
- Chiéu dai mot budc xoan:

hox = hx + d = 0,015 + 0,010 = 0,025
m

0
e

1. Ong dan nuée vao @10

— 2. Thiét bj ngung tu lam lanh.
3. Thiét bj truyén nhiét®10
4. Ong din nuée ra 10

5

T
|

| “ e %fj ‘

Hinh 6. Thiét bi nguwng tu lam lanh
1. Ong dan mieéc vao @10 2. Thiét bi ngueng tu 1am lgnh
3. Thiét b; truyen nhiét @10 4. Ong ddn nuéc ra @10
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3. HE THONG CAI TIEN MOl

_ 3.1. Chay khéi dong dé kiém tra su
on dinh cia hé thong

- Cho nguyén liéu vao ndi chung.
- Bat nguén gia nhiét.

- M6 van nuéc lam lanh ngung tu.
- Kiém tra d6 kin cua hé thng.
- Kiém tra hoat dong cua bang diéu

khién.

3.2. So' d6 thi nghiém

Hinh 7. So' db thi nghiém cai tién

1. Nguén dién gia nhiét.

3. Noéi chung.

5. Thiét bi ngung tu hoi luu.
7. Thung chiza san pham.

- D6 6000 ml con nguyén ligu co
nong do 96% thé tich vao noi chung 5O
3, cho vao ndi chung mot luong cau tir
phan ly a 2000 g.

- Tién hanh chung cat. Po su thay doi
nong do san pham va luong san pham

2. Noi cung cap nhiét.
4. Ong tuan hoan. 7
6. Thiét bi ngung tu 1am lgnh san pham.

theo thoi gian. Thi nghiém dugc thuc
hién lap lai 3 1an, ghi gia tri trung binh.

- Két qua thi nghiém dugc thé hién &
Bang 3-1 va d6 thi Hinh 8. Hinh 9, biéu
dién mdi quan hé giira luong san pham
trung binh thu dugc vai thoi gian.
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Bang 1. Thay d6i nong dd va lwong san pham theo thei gian

Thoi gian (ph) 0 15 30 45 60 75
. i X1 0 989 99,7 996 99,7 999
Néngdéqsénphém X2 0 991 995 99,7 999 999
( % thé tich) X3 0 990 996 998 998 999
Xtb 0 990 996 99,7 998 999
7 V1 0 1503 3247 3854 4612 4614
Luong san pham V2 0 1502 3249 3855 4611 4613
(ml) V3 0 1501 3248 3856 4613 4612
Vb 0 1502 3248 3855 4612 4613
(Nguon: tac gid)
100.0
€
= 99.8
(eT]
S = 996
é-i\of 99.4
(eT0]
S 99.2
=2
99.0

0 15

30 45 60 75

Hinh 8. Thay d6i nong dd % thé tich/ph theo thoi gian

5000

4000

3000

2000

binh (ml)

1000

Lugng san pham trung

75

ph

Hinh 9. Lwong san pham trung binh thu dwgc theo thoi gian ml/ph

Nhan xét

- San pham con tuyét doi ¢6 nong do
dat muc tiéu dé ra la 99,5% thé tich.

- Viéc tién hanh ngung tu hoi luu da
tao dieu kién cho phan ung tach nudc
duoc triét d€; nghia la cau to phan ly

lien két voi nudc ¢o hiéu qua nhat. Nong
d6 san pham giai doan dau cao nén lam
cho ndng d6 trung binh caa ca qué trinh
cling rat cao.

- San pham duoc loc truéc khi vao
binh chira nén trong suot va tinh khiét.
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3.3. Hiéu suit thu hoi

Hiéu suét thu hoi 1a ti sé gitra lwong
san pham con nguyén chat thyc té thu
dugc voi luong con nguyén chat ly
thuyét ban dau:

xV

n:\éxloo% = %o Vi 1009

Trong do:

Vi, Vis: Luong con nguyén chat thuc
te va lugng san pham thyc té trung binh
thu duoc theo thoi gian, ml

_V: lugng con c6 trong nguyén ligu
dau (5760 ml).

Xw: nong do trung binh cua san pham
theo thoi gian, % thé tich

O day, ta dung luong con nguyén
licu 1a 6000 ml v&i néng d6 96% thé
tich. Vay luong Ethanol chata trong
nguyén liéu 12 5760 ml. Theo ly thuyét,
ta can rat hét sé con nay ra dé co hiéu
SUat thu hdi 1a 100%. Song, trong thyc
té khong bao gio dat dugc yéu cau trén.
Do vay, can khao sat sy bién thién cua
hiéu suat thu hoi thong qua luong san
pham thu dugc.

Bang 2. Hiéu suat thu hdi con tinh tir [dc dung dich bat dau sdi (% )

Thai gian (ph) 0 15 30 45 60 75
Vi (ml) 0 1502 3248 3855 4612 4613
Xt (%) 0 990 996 997 998 999

N (%) 0 2581 56,16 66,72 79,90 80,00

(Nguon: Tac gid)

% tt

100
80
60
40
20

0
0 15 30

45 60 75

Hinh 10. Sw thay déi caa hiéu suat theo thai gian

Dua vao Bang 3.2 va theo cong thuec,

tinh hiéu ’suﬁt khi da biet luong con
nguyén chat ban dau la 5760 ml.

Nhan xét: Trong khoang thoi gian 15
phat dau ké tir khi chat long séi, hiéu
suat thu hoi thap. Sau do, hiéu suat ting
nhanh trong khoang 45 phdt, rdi ting
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khong dang ké va két thac. Nhu vay, néu
hé théng thi nghiém dam bao kin,
nguyén liéu dau va ciu tir phan ly co
chéat lugng tét thi hiéu suat thu hdi con
trong khoang tir 75 + 80 % thé tich.

Hé thong duoc cai tién tir 4 thiét bi
truyén nhiét chi con 1 thiét bi truyén
nhiét va mét thiét bi ngung tu hoi luu.
Tu chd 2 ndi chung, cai tién chi con lai 1
ndi chung. Cai tién nguyén ly dung nuéc
dé ngung tu hoi gian tiép bang cach cho
hoi gidn nd thé tich trong mot khoang
khong rong. Két qua la thé tich hoi tang
lam &p suat hoi giam xudng, kéo theo

nhiét do cua hoi cling giam theo va hoi
sé ngung tu thanh long.

Tiét kiém duoc 3/4 luong nudc ding
dé ngung tu 1am lanh theo hé thong cii.
Hé théng thiét bi dwoc ché tao bang kim
loai chéng dn mon, két cau kin, tudi tho
cao va hiéu suat thu hodi ting 1én dén
80% so vai hé thong cii 1a 70%.

Tim dugc ché do 1am viéc thich hop
bang dong thoi lién két hoa hoc véi hoi
Iru hoi ngung tu dé nang cao chét luong
san pham, dam bao ning suat va hiéu
suat thu hoi.

Hinh 11. Hé thong chung cat con tuyét ddi cai tién

4. KET LUAN

K&t qua nghién ciru da xay dung duoc
quy trinh cong ngh¢ va hé théng thiét bi
san xuat don glan dé lap rap va van
hanh. San pham cé chat luong tot va gia
thanh thap. Hé thdng thiét bi dugc ché
tao bang kim loai chong dn mon, két ciu
kin, san pham con tuyét ddi c6 nong do
dat 99,5% thé tich va hiéu suat thu hoi
tang, dat 80%. Tiét kiém duoc 3/4 luong

nude dung dé ngung tu lam lanh. Két
qua nghién ctu gop phan lam phong phu
thém phuong phap san xuat con tuyét
dbi va c6 thé bo sung kién thirc vao gido
trinh truyén khéi.

Tuy nhién, hé thong san xuét van la
tha cong, thoi gian cho mot chu ky san
xuat tir IGc nap liu dén khi két thuc
hoan toan kéo dai. Vi thé phuong phap
nay phu hop vai quy mé san xuat nho.
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IMPROVED THE ABSOLUTE ALCOHOL DISTILLATION DESIGN
SYSTEM

Phan Van Thom
Tay Do University
(Email: pvthom@tdu.edu.vn)

ABSTRACT

Absolute alcohol products are essential for laboratory studies. The distillation system of
this product using the multi-step reflux method still has inefficiencies that need to be
improved. Chemical-physical distillation methods can be used to produce absolute alcohol.
Based on the need to use absolute alcohol, determined by applying various selection
methods, research was carried out to improve the distillation efficiency, and lower the
product cost to serve the practical needs of the laboratories of Tay Do University. The
result achieved was with a stainless stress equipment system, a sealed structure, and the
emerging absolute alcohol product had a concentration of 99.5% volume, and a recovery
efficiency of 80%. The system has improved efficiently compared to the previous distillation
system.

Keywords: absolute alcohol, chemical - physical distillation, distilled system
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