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Mivrurong 5.1. Thiét bi say doi lwu

5.1.6. Thiét bi say kiéu phun

HTS phun 1& HTS chuyén dung dé say cac VLS dang dung dich
huyén phu trong trang thai phan tdn nham tach am ra khdi VLS giup
tang do bén va bao quan san phdm dwoc lau hon.

San pham say la dang bdt min nhw bdt dau nanh, bét trirng, bot
st¥a,...hodc cac ché phdm sinh hoc, dwoc liéu...

Hinh 5.25: HTS phun 2



fiovrurong 5.1. Thiét bi say doi lwu

5.1.6. Thiét bj say kiéu phun
Nguyén ly lam viéc: VLS N D —» Méu vao

dwoc bom nén qua voi phun |‘_‘] — > Kniséy (ann

(2) vao buang Sé}/ (4) dwdi T”F 3) -__h}jh:;h,“ 111 |
dang swong mu. O day VLS [ O Bom fxéc dinn 16 60 méu

a0 may

(SP say) trao dbi nhiét - 4m il & Mayhi
voi TNS (3). Phan I6n san Hit @ Thiétbinung
phdm say dwoc say khé
dwdi dang bét roi xudng
phia dwdi tai (5), phan nhé
con lai bay theo TNS di qua
cyclon (6) va dwoc thu hoi
trod lai. TNS sau khi qua
cyclon sé& di qua buéng loc
(7) va thai vao méi trwdng.

Hinh 5.26: Nguyén ly HTS phun 3



fivrurong 5.1. Thiét bi say déi lwu

5.1.6. Thiét bj say kiéu phun
Cau tao:

Cau tao dac thu cda HTS phun so v&i cac HTS khac 1a bom cao
ap dé nén dich thé va két cau tao swong trong budng say. Bom dung
trong HTS phun c6 thé nén dich thé dén ap suat 20 + 300 at dé dwa
vao voi phun. Qua trinh tao swong mu sé& quyét dinh kich thwéc cac
giot 16ng va sy phan bd cia chung trong budng say, do dd sé& anh
hwdng dén gia tri bé mat truyén nhiét va toc do say.

Co cau phun cé cac dang sau:
- VOi phun co khi

- Voi phun khi dong

- Dialy tam



fiovrurong 5.1. Thiét bi say doi lvu

5.1.6. Thiét bi Séy kiéu phun
Voi phun co khi:

Pau vdi phun coé chi tiét
dang ba canh goi la canh tao
swong (5) co thé quay xung
qu,anh mot truc va nhd do dich
thé bi danh toi thanh twng giot
co dwong kinh tr 1 + 150um.

Uu diém: 1am viéc khong 6n va
tieu ton dien nang khong Ion,
khoang 4 + 10kW/tan dich thé.

Nhuwoc diém: khéng dung cho
nhirng dich thé chira hat cirng.

Hinh 5.27: Cau tao voi phun co khi

1: Vong dém; 2: than voi phun; 3: ecu dieu
chinh; 4: tiét dién voi phun; 5: canh tao
swong; 6: ecu
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5.1.6. Thiét bj say kiéu phun

Voi phun khi dong:

Dong khong khi nén hay
chinh dong TNS dwoc nén dén
ap suat 1,5 + 5at qua ong tang
tdc gidm ap hut dich thé tir hai
bén vao. Hén hop dich thé va
tac nhan dap vao mét dia quay
dwoc va bién thanh swong mu
di vao budng say.

Ju diém: lam viéc v&i hau hét
cac loai dich theé.

Nhwoc diém: Tiéu ton néng
lwong twong doi Ié’n,’khoéng
50 + 60 kW/tan dich theé.

5.1. Thiét bi say doi lwu

Khéng khi nén

| |
' '

1 Dich thé
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Hinh 5.28: Cau tao voi phun khi dong

1: Vong dinh hudng; 2: dia quay
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fivrure 5.1. Thit bj say ddi lwu

5.1.6. Thiét bj Séy kiéu phun
Dia ly tam:

Co cau tao swong hoat ddng theo
nguyén ly ly tdm. Dich thé chay vao
dia c6 toc dd quay tlr 400 + 2000 v/ph
va bién thanh swong nhe lwe ly tam.

Uu diém: lam viéc véi bat ky dich thé
nao ké ca b6t nhao.

Nhuwoc diém: gia thanh cao, bd tri va
van hanh phuc tap.

Chu thich:

1: Bia; 2: truc; 3,4: 6 d&; 5: 6ng dan dung dich; 6:
doéng co dién; 7: truc dwng; 8: & d& hinh cau; 9,10:
banh rang; 11: vd thiét bi; 12,13,14,15: 6ng dan dau
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Hinh 5.29: két cau voi phun -
dia ly tam
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5.1. Thiét bi say doi lwu

5.1.6. Thiét bj say kiéu phun

Cac phwong
thb)c dwa TNS
vao budng phun
dé trao doi nhiét -
am vo&i VLS.
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Hinh 5.30: Cach bd tri VSL va TNS trong TBS phun g



ffirrurone 5.1. Thiét bi say déi lwu

5.1.6. Thiét bj say kiéu phun

Cac yéu to anh hwdng dén qua trinh say phun:
- NoOng do chat khé ctia nguyén liéu:

+ NOong do cao: gidm dwoc thdi gian bdc hoi nhwng tdng dd
nhdt cua nguyén liéu, gay khé khan cho QTS phun.

+ NOng dé thap: Ton nhiéu thdi gian va nang lwong cho QTS.

=> Thwc té ndng dd vao khoang 45 — 52%

- Nhiét d6 TNS: Nhiét dé ténglsélgiém dwoc d6 Am SP say
nhwng sé gay phan huy mét s6 cau t& trong nguyén liéu, tang
murc tiéu hao nang lvong cho QTS.

- Kich thwdce, sd lwong va quy dao chuyén ddng cua cac hat

nguyén liéu trong budng say 9



ffirrurone 5.1. Thiét bi say déi lwu

5.1.6. Thiét bj sdy kiéu phun
Uu va nhwoc diém céng nghé say phun:
- Uu diém:
+ QTS nhanh
+ Co thé diéu khién dworc ty trong trong VLS
+ Bét sau khi say c6 do hoa tan cao (90-100%), dd &m thaaos (3-4%)
+ Van hanh lién tuc va cé thé tw ddng hoa hoan toan.
+ Chi phi nhan céng thap.
+ Van hanh va bao duwéng don gian.
+ Thiét ké da dang cho tirng loai san phan, tirng loai quy md nha may.
+ Ap dung dwoc cho cac sadn pham bén nhiét va khéng bén nhiét,

nguyén liéu & dang dung dich, gel, paste, hd vira, huyén phu... 10



fiovrurong 5.1. Thiét bi say doi lvu

5.1.6. Thiét bj sdy kiéu phun
Uu va nhwoc diém céng nghé say phun:
- Uu diém:
+ Chat lvgng bot dwoec dam béo trong sudt qua trinh
+ Vat liéu hau nhuw khéng tiép xuc véi bé mat kim loai cda thiét bi.
- Nhuoc diém:
+ Chi phi dau tw cao.
+ y&u cau dd am ban dau cao dé dam bao nguyén liéu c6 thé bom
dén thiét bj tao giot 1dng.
+ Chi phi nang Iwong cao hon (dé tach am)
+ That thoat cac chat dé bay hoi cao hon

11



Mivrurong 5.1. Thiét bi say doi lwu

5.1.6. Thiét bj say kiéu phun

M6t s6 hé thong say phun s dung trong cong nghiép:

s Khong khi
Sira bot

1. Budng say

2. Calonphe

3. Thing chira sira da co dic
4. Bom ap luec

5. B% phan phun swong

6,7 Cyclon

8. Quat hit

Hinh 5.31: HTS phun 1 giai doan s dung trong nha may ché bién sira bot 12




Mivrurong 5.1. Thiét bi say doi lwu

5.1.6. Thiét bj say kiéu phun

M6t s6 hé thong say phun s dung trong cong nghiép:

e Sﬁ'a
ws. T4 nhén sy

s Siva bot

1. Caloriphe

2. Budng say

3. Thiét bi sy téng s0i

4. Caloriphe cia thift bi séy tang s6i
5. Tac nhan lam ngudi

6. Khang khi d4 tach im

1. Sang

Hinh 5.32: HTS phun 2 giai doan s dung trong nha may ché bién sira bot 13



ffivruRong 5.1. Thiét bj sdy ddi lwu
5.1.6. Thiét bj sdy kiéu phun

M6t s6 hé thong say phun s dung trong cong nghiép:

Hinh 5.33: Thap say phun trong nha may ché bién sira bot 14



Mivrurong 5.1. Thiét bi say doi lwu

5.1.6. Thiét bj say kiéu phun

M6t s6 hé thong say phun sl dung trong cdng nghiép:

1: Bom nguyén liéu

2: Cac co cau phun

3: Budng say phun

4: BO phan loc khi

5: BO phan gia nhiét/lam ngudi
khong khi

6: BO phan phan phdi TNS

7: Bang tai

8,9: Budng say két thuc

10: Budng lam ngudi san pham
11: BO phan thao san pham

12: Cyclon thu héi s&n pham
13: Quat

14: Hé théng thu hoi bot san
pham ttr cyclon

15: B& phan x& ly sdn pham
16: BO phan thu hoi nhiét
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Hinh 5.34: HTS phun cé s dung bang tai
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V(LYTU TRONG 5.2 Thiét b séy thang hoa

n : Critical  Supercritical
point fluid
M 0atm F==—==—=—=—ccccccc e e e e mm -
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Pressure (not to scale)
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Temperature (not to scale)

Hinh 5.35: Da khé CO2 va biéu do diém 3 thé ctia CO2
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V(LYTU TRONG 5.2 Thiét b séy thang hoa

5.2.1. Khai niém va wu khuyét diém

Qua trinh thang hoa 1a qua trinh bién dbi trang thai tr ran sang hoi ma
khéng qua trang thai long. Ty A2 -> B2

Ap suat |\
(Pa)

2,11.10"7 Pa

1atm = 1015 Pa

610,5 Pa

>
0(cC) 374(0C)  Nnhiét do
273 [K] (o)

Hinh 5.36: Biéu dd diém 3 thé clia nwoc 17



flivTutroNG 5.2 Thiét bj sdy thang hoa

5.2.1. Khai niém va wu khuyét diém

Trong HTS thang hoa, Ap suét |
VLS duogc lam lanh dén (Pa)
mot nhiét d6 thich hop
trong cac kho lanh sau, 21.10°7Pa
thwong tr -(10+15)°C roi
dwoc dwa vao binh thang
hoa. Tai day binh dwoc hut
chan khéng dén &p suat
dwdi diém 3 thé (diém O), 610,5Pa
sau dé cap nhiét cho VLS
(thwong bang dan nhiét va .
btrc xa) dé nuwdc bén trong 0 (oC) 374(0C)  Nhiét @b
VLS thwc hién qua trinh 273 K] (C)
thang hoa tr thé ran A2
sang thé hoi B2.

1atm = 1015 Pa

Hinh 5.36: Biéu dd diém 3 thé clia nwoc

18



flivTutroNG 5.2 Thiét bj sdy thang hoa

5.2.1. Khai niém va wu khuyét diém

Uu diém:

- CAng nghé say thang hoa gilp san pham co6 thanh phan dinh
dwdng (protein, lipit, gluxit), vitamin, enzyme va hoat chat sinh hoc,
mau sac, mui, vi ...v.v gan nhw dwoc bao toan khéng bi pha hay.

- S4y thang hoa giup san phdm gitvr dwoc cau trac vat ly, héa hoc.
San pham say c6 dé x6p, khdng bi xep nhw cac phwong phap say
khac. Khi ngdm vao nwdc né hoan am trwong né tré lai va gan
giong nhw nguyén liéu ban dau.

- S&n phadm sau khi say thang hoa c6 d6 am rat thap 1-5% nén bao
quan duwoc lau hon.

Khuyét diém:

- Chi phi dau tw I&n

- Hé thdng cong kénh, nhiéu chi tiét

- Nang suat say nhd

19



,!:LYTU TRONG 5.2 Thiét b Séy thang hoa
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Hinh 5.37: So’ dd nguyén ly, cau tao HTS thang hoa DS-7
1: May nén cao ap; 2: Binh tach dau; 3: dan ngung giai nhiét gio; 4: binh chira cao
ap; 5: pin loc; 6: mat gas; 7: van dién tw; 8 van ’,[iét Ly nh[ét; 9: binh tach léng; 10:
may nén ha ap; 11: binh trung gian cé 6ng xoan; 12: Buéng lam lanh; 13: Bom
chan khéng; 14: Budng say thang hoa; 15: dan trao dbi nhiét; 16: nwdc xa



,‘:LYTUTnggg 5.2 Thiét b Séy thang hoa

5.2.2. Cau tao hé thong say thang hoa

Hinh 5.38: Hinh anh thwc té& HTS thang hoa

21



,(LYTU TRONG 5.2 Thiét b Séy thang hoa

5.2.2. Cau tao hé thdng say thang hoa

Mbi hé thong say thdng hoa gom cé 4 bbé phén chinh sau:

+ Budng say thang hoa cling la budng cap déng san pham
(néu hé thdng tw cap déng), néu nang suat I&n thi phai cé hé
thong lanh déng san pham riéng.

+ Hé thong lanh chay cho budng héa da & budng cap déng
san pham.
+ Hé chan khdng két ndi véi budng héa da & budng say.

+ Hé thdng do lwdng va diéu khién qua trinh say thang hoa

22



,(LYTU TRONG 5.2 Thiét b Séy thang hoa

5.2.2. Cau tao hé thdng say thang hoa

Pé hé thdng say thang hoa lam viéc 6n dinh, dat chat lwong tot va
thwong mai dwoc, doi hdi nha ché tao phai tinh toan, thiét ké chinh
xac, tir dién tich bé mat truyén nhiét trong giai doan lanh déng, giai

doan say thang hoa dén céng suat céac thiét bi trong hé thong.

Do hé thdng say thang hoa luén ddi hdi nhiét dd méi trwdng lanh
doéng san pham tir -500C dén -400C, nhiét 0 moi trwong hoda da -
500C dén -400C (Tuy nhién, dwdi -500C la cang tot). Vi thé, hé
thong lanh phai dung hai cap tré 1&n, con mdt cap voi cac moi chat
lanh hién nay la khéng dam bao dwoc cac théng sd ky thuat (triv

trwdng hop cd moi chat lanh mai).
23



Mivrurong 5.2. Thiét bi say thadng hoa

5.2.3. C4c giai doan say thang hoa

Chu thich:

|: Qua trinh [am lanh
I: Qua trinh say e
thang hoa T s S S
Il Qua trinh séay : N o '
chan khéng nhiét doé
thap
(1)Nhiét d6 tom st
(2)D6 &m tdm su
(3)Nhigt  d6  moi

A W, (%)

Po am %

-

31,00°C

| 24 p0°C
16,00°C

trwdng B
(4)Ap  suat  moi

trwvong
(5)Nhiét dd tam burc

Xa - .
(6)Nhiét d6 cwra ra R 25n0P0 250 500 TS0 1000 1250 1500 %0

Thei gian, (h)

bubng thang hoa
Hinh 5.39: 3 giai doan trong qua trinh say thang hoa tdm su 24



Mivrurong 5.2. Thiét bj say thang hoa

5.2.3. C4c giai doan say thang hoa

Giai doan lam lanh:

La giai doan lanh ddng VLS. Nguyén liéu sau khi chuan bi xong
dwoc tién hanh lanh déng dé am trong VLS két tinh. K&t thuc giai
doan nay khi nhiét do VLS dat t&i nhiét dé lanh dong thich hop dé
am trong VLS két tinh hoan toan trwdc say thang hoa.

Giai doan say thiang hoa:

Puwoc tién hanh trong mdi trwdng cd nhiét dd va ap suat thap,
dwdi diém ba thé O(0,0098°C; 4,58mmHg) ddi v&i nwdc da, con
duwdi diém (T, 4,58mmHg) d6i voi am két tinh trong VLS. Dé séan
phdm sau khi sdy c6 chat lwong tot thi két thic giai doan nay am
két tinh da thang hoa hét, d® am san pham dat yéu cau va nhiét do
san phdm vuwot qua nhiét dd két tinh ctia &m trong san pham (T,)),
khi d6 @m con lai trong san phdm rat it, chd yéu la 4m lién két va
chi ton tai & pha léng.

25



Mivrurong 5.2. Thiét bi say thang hoa

5.2.3. C4c giai doan say thang hoa

Giai doan say chan khéng:

Giai doan nay chi xay ra khi két thuc giai doan say thang hoa ma
dd &m san pham van chwa dat yéu cau, lic nay tién hanh giai doan
say chan khéng nhiét do thap lam bay hoi lwong am con lai cia san
pham. Cho dén khi d® am san pham dat t&i d& 4m yéu cau (dwdi
6%) thi qua trinh say két thuc, nhw vay anh hwéng dén chat lwvong
san pham. San phdm sau khi say cho vao tui PE, ghép mi chan

khdng kin roi bado quan & nhiét dé thwong.

26



flivTutroNG Kiém tra va yéu ciu vé nha

Cau hdi kiém tra :
1. TBS phun thich hop dé s dung cho VLS dang nao?
Tai sao?

2. C6 may loai co cau phun? Ké tén? Co cau phun nao ¢
thé lam viéc v&i bat ky dich thé nao ké ca bot nhao.

3. QTS thang hoa dién ra trong diéu kién nao? Vi sao?

4. Co may giai doan say thang hoa? Ké tén?

Yéu cau vé nha:

On tap chuan bi thi cudi hoc ky

27



