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Nghién ciu thuc nghiém xac dinh ché dé séi chia hat tiéu trong qua

trinh sdy tang soi
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TOM TAT

Nghién ctiu da tién hanh thuc nghiém nham xéc dinh van téc séi téi thiéu, chiéu cao I6p hat soi
va tén thét &p suét ctia dong khi qua Idp hat phu thudc vao bé day I16p hat va 8m dé hat. Vat liéu
sdy st dung trong thuc nghiém la hat tiéu tuci va hat tiéu kho c6 dm dé tuong Ung la 54,2% dm
va 12% am. Cac thi nghiém dugc thuc hién véi bé day I6p hat thay d&i tir 4 - 44 mm va van téc tac
nhan sdy thay d&i tr 5 - 11 m/s. K&t qua phan tich ti thuc nghiém cho thay, van téc dong khong
khi t&i thi€u dé I6p vat liéu séi trong pham vi tir 5,2 m/s dén 6,5 m/s. Tén thét &p suét qua Idp hat
cla hat tiéu tuai la 225Pa con véi hat tiéu kho la 147Pa ting vdi vi tri bé day I6p hat la 37mm. So
sanh két qua thuc nghiém va tinh toan t&r cac moé hinh va cac phuong trinh co thé thdy, két qua
tinh todn ti moé hinh chudn Fedorow, Baeyens- Geldart la pht hgp véi dir liéu thu dugc tir thuc
nghiém. Su tuong quan gitra két qua tinh toan va thuc nghiém cé sai s6 khdng dang ké, xu hudng
tang tén that ap sudt phu thudc theo chiéu cao Idp hat ciing kha tuong déng. Dua trén két qua
thuc nghiém xac dinh tré luc qua I6p hat phu thudc vao bé day clia I6p hat cho hat tiéu tuci va hat
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tiéu kho, cac phuong trinh ham sé tuyén tinh bac 1 dugc thiét lap véi do tin cay cao.
Tu khoa: ché do soi, van téc soi téi thiéu, chiéu cao I8p hat soi, trd luc I6p hat, sdy hat tiéu

GIGI THIEU

Phan tich danh gia ché d¢ soi ctia vat liéu sdy la mot
trong nhiing cong viéc quan trong nhdt trong qua
trinh tinh todn thiét k€ hé mot thong sdy ting soi.
Céc thong s6 cta ché d6 s6i nhu van téc soi t6i thiéu,
ton that ap sudt qua 16p vét liéu va chiéu cao 16p hat
s0i ctia vat liéu la cdc thong s6 c6 anh hudng 16n dén
qua trinh sy ctia vat liéu, anh huéng dén mic d6 xdo
tron ctia vat liéu dén sy t6i uu ctia qud trinh sdy. Cac
nghién citu v€ sdy tdng soi va xdc dinh ché 4o soi tai
Viét Nam da dugc tién hanh tli nhiing ndm 1995 ctia
truong dai hoc Nong Lam Thanh Ph6 H6 Chi Minh vé
mady sdy laa, mdy siy bap tang so6i STS-1 va STS-5. Ly
thuyét ting s6i dugc tac gia Tran Van Pha! trinh bay
trong gido trinh ky thuét sdy st dung giang day tai cac
trudng ky thuat. Nam 2002, tac gia Lé Pic Trung? da
thuc hién dé tai nghién ctu ting dung phuong phap
sdy ting soi trong san xudt thidc dn thay san & Viét
Nam. Tic gia Bui Trung Thanh? ciing da c6 nghién
ctiu vé€ sdy nhiét tAng soi, xac dinh cdc thong s6 dong
hoc trong hé théng sdy mudi tinh, va nhom tac gia
Bui Trung Thanh, Lé Anh Biic* ciing cong bé mot
chuong séch vé vin dé xac dinh tdc d¢ soi trong hé
thong sdy mudi tinh.

Tinh hinh nghién ctu thé giGi vé siy tang soi va xac
dinh thong s6 van t6c soi t6i thiéu cling da dugc thuc
hién véi c6 mét s6 két qua dugc cong bd co gid tri cao.

Nhém téc gia Christopher® da trinh bay nghién ctu
ly thuyét vé cac thong s6 anh hudng dén qua trinh sdy
tang soi trén hat lda mi véi két qua mo hinh toan so
sanh v6i thuc nghiém cé d¢ sai 1éch 5,6% theo cong
bs. Nhém tac gia Wen — Yu® va Baeyens - Geldart”
da dua ra cic phuong trinh tinh toan dy dodn t6c do
tang soi t6i thiéu cua cc loai vat liéu nhiéu hinh déng
khéc nhau.

Trong pham vi bai bao nay t4p trung nghién ctiu xac
dinh cdc thong s6 anh hudng dén ché d soi ctia 16p
hat tiéu tuoi va hat tiéu kho bao gém vén t6c soi téi
thiéu, van tdc so6i trong qud trinh sy hat, tré luc cta
16p hat va chiéu cao 16p hat s6i d€1am co s6 cho viéc
thiét ké may sdy tang soi sdy loai vat liéu nay.
PHUONG PHAP NGHIEN CUU

Co sé& ly thuyét

Xdc dinh tré luc qua I6p hat

O diéu kién 16p hat soi 6n dinh, tr& lyc chia tac nhan

sdy di qua l&p hat sé can bang véi trong lugng caa 16p
hat, do d6 ta co:

Ap=H(p,—pr)(1-¢€)g (6]

Xdc dinh vén téc séi
Dua trén tiéu chudn dong dang khong thit nguyén Fe-
dorov va chudn Archimedes d€ xdc dinh dong dang

Trich dan bai bdo nay: Nhan P T, Minh L N, Tam N T, Huong H T N. Nghién ctitu thuc nghiém xac dinh
ché d6 s6i chia hat tiéu trong qua trinh sdy tang séi. Sci. Tech. Dev. J. - Eng. Tech.; 4(4):1194-1200.
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Reynold va tit d6 xdc dinh dugc van téc so6i 6n dinh
w; ctia dong khi di vao 16p hat!.
Chuén dong dang Fedorov

4 _
Fe—d | (pv2 Pr) 2)
3viPr
Re; = (0.19 +0.285) Fe!-50 (3)
Chuin dong dang Archimedes
d3, (py—
Ar = 8%a =P @)
VicPk
Re; = (0.22+0.33)Ar052 (5)
Theo chudn Reynold
Re, — Wy dig (6)
Vk

Mot s6 mo hinh tinh todn xac dinh van tdc soi téi
thiéu ctia dong khi di vao 16p hat nhu: mo6 hinh cta
Kozeny-Carman, mo hinh ctia Wen-Yu, mé hinh ctia
Beayens-Galdart, m6 hinh Leva, m6 hinh Bena dugc
trinh bay trong Bang 1.

Phuong phap thuc nghiém

Nghién ctiu thuc nghiém va phan tich cac két qua tu
cac mo hinh tinh todn cua cac tac gia da dugc cong
bd trén céc tap chi thé gidi. So sanh danh gia két qua
thuc nghiém va két qua tinh todn dé xdc dinh sy tuong

thich ctia m6 hinh thi nghiém.

Vat liéu thi nghiém

Tiéu st dung trong nghién ctu la loai tiéu trong tai
Binh Phudc, 1a loai phé bién tai Viét Nam, véi tén
thudng goi “giéng tiéu An do”, tén khoa hoc 1a Piper
nigrum, thu¢c ho Piperaceae, c6 ngudn goc tu An Do,
hat tiéu tuoi (Hinh 1), hat tiéu kho

Phan tich 4m d¢ hat: &m do tiéu hat tuci dugc phan
tich bang mdy phén tich 4m d6 vét liéu AND MX-50
v6i sai s6 thiét bila & 0,1%. Am do hat tuoi dugc phan
tich 5 14n véi s6 lugng hat mau t6i thiéu la 5 gam ldy
ngau nhién, &m d¢ hat tuci dat dugc trung binh 1a
(54,2 + 1,3)%.

Po kich thudc trung binh cta hat tiéu: st dung
thudc kep dung sai + 0,1 mm do 100 hat ngau nhién
dé xdc dinh duodng kinh trung binh cta hat tiéu tuoi
126,05 4 0,39 mm.
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M6 hinh thi nghiém

Muc dich thi nghiém la xac dinh t6n thét dp suét qua
16p hat va chiéu cao 16p hat sdi theo sy thay ddi caa
van tdc gid, do d6é hé thdng thi nghiém dugc bé tri
nhu Hinh 2, quat ly tdm (2) v6i dong co dién (1) két
ndi v6i bo diéu téc Dimmer d€ diéu khién t6c do gio
ra khoi quat di vao hé thong thi nghiém. Uu diém
ctia by diéu t6c dimmer dién trg 13 hé théng co6 thé
diéu chinh van t6c gio linh hoat theo cac gia tri mong
mudn. Gié ra khoi quat ly tAm dugc qua qua 6ng dan
gi6 (3) roi dan qua l6p san luéi (8), bén trén san ludi
budng bd tri 16p hat tiéu. Dung cu do vén tdc gi6 (4)
va do t6n that &p suit (6) dugc bd tri tai ddu vao va
dau ra ctia budng thi nghiém. P& xéc dinh chiéu cao
16p hat s6i, trong budng thi nghiém ¢4 b6 tri thude do
d0 cao (5) tinh tit mit san ludi. Bang 2 thé hién thong
s6 dung cu do dugc st dung trong thi nghiém.

AP |

1. Déng co

2. Quat Iy tim
3. Ong gio

4. Thiét bi do gio

5. Thude do
6.Thiét bi do tén dp
7. Lép hat

8. San ludi

Hinh 2: So d6 hé théng thi nghiém

V6i muc dich 1a xdc dinh ché d¢ tng so6i ctia 16p hat
& trang thai hat tiéu tuoi va hat tiéu kho, do d6 dé dat
dugc hat tiéu kho trong cing mau vét liéu sdy thi hat
tiéu tuoi tit 4&m do tuoi trung binh 13 54,2% sé dugc
sdy kho dén 4m d6 12%.

Pham vi thi nghiém

Muc tiéu ctia thi nghiém 1a xdc dinh van t6c soi t6i
thiéu va chiéu cao 16p hat sdi ctia hat tiéu tuoi d€ dua
ra cac thong s6 thiét ké hgp ly cho hé thong sy ting
s6i va thi nghiém so sanh thém & trang thai hat kho.
Do d6 thi nghiém thyc hién trén hat tuoi va hat kho
v6i ém do hat tuong tng la 54,2% va 12%. Trén cg
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Bang 1: Cac mé hinh tinh toan xac dinh van téc séi tdi thiéu

Tac gia M0 hinh toan Pham vi ting dung
_ 3
Kozeny-Carman* O = g<{’5”0ui ) £ 2°d2 Re< 10
Wen-Yu® @, =7.9 % 10’3d‘},'82 (py —pk)0'94 .“](—083 dp > 100 mm
9,125 10~ (g(py—py )093 1 8
Baeyens-Geldart” O = oL L) 0.05<d, <4 mm
”,((].87’.)‘(,).66 P
850 kg/m? < p, < 8810 kg/m>
7.169%10~4d! 32 (p,—py) %% g
Leva* m = p,?-*g pg.oo‘s
8 M 1A38><10’3Ar)
e Om = Dedy ( (Ar+19)%-11

-\_"\_\_

Hinh 1: Hat tiéu tuoi

Bang 2: Liét ké dung cu do

Dung cu do Tén dung cu

Van téc gi6 Testo 425
ton that 4p sudt Cole Parmer- PH721

chiéu cao 16p hat soi Thudc ké

Nudc san xudt Sai s6 dung cu do

Diic + 0,3 m/s
My +2%
- + 1 mm

s cac 16p hat dugc rai déu trén san ludi theo thid tu
116p, 2 16p, 3 16p ... ma thi nghiém dugc tién hanh
v6i pham vi bé day thay d6i tii 4 mm dén 37 mm cho
hat tiéu tuoi va tii 4 mm dén 44 mm dd6i véi hat kho.
Van t6c gié diéu chinh trong pham vi tli 5 m/s dén 11
m/s dugc xac dinh tai vi tri trude 16p hat. Nhiét do
moi trudng thi nghiém & pham vi tit 30°C dén 35°C.
Pham vi thong s6 thi nghiém dau vao dugc thay d6i
theo tiing thi nghiém, cu thé trinh bay trong Bang 3.

Bang 3: Pham vi théng s thi nghiém

Thong s6 dau vao

Am do hat 54,2% va 12%
Chiéu cao 16p hat tuoi [4 =+ 37] mm
Chiéu cao 16p hat kho [4 + 44] mm
Van t6c gi6 [5+11] m/s

Thong s6 ddu ra ctia thi nghiém do dugc 1a t6n thét ép
sudt qua l6p hat va chiéu cao 16p hat soi trung binh.

KET QUA VA THAO LUAN

Anh huéng ctia bé day I6p hat dén tén that
ap suét qua I6p hat va chiéu cao I6p hat séi
cla hat tiéu

Trong tinh toan thiét ké hé thong sdy tdng soi, toc do
s6i tOi thiéu, chiéu cao 16p hat s6i va ton thit 4p suit
qua I6p hat & trang théi hat tuoi la cac thong s6 quan
trong nhét. Trong qua trinh sdy, hat sé boc hai va tré
nén kho hon, nhe hon nén tén dp qua l6p hat sé gidm
dan. Trong diéu kién s6 vong quay ctia quat khdng
d6i, khi t6n that qua 16p hat gidm dan, van tdc gi6 sé
tang lén tu ti, cho dén khi hat du d6 kho sé bay theo
gid ra cua thdo liéu. Do d6 cic thuc nghiém do dac
& day tap trung xdc dinh muic d¢ soi t6i thiéu ctia 16p
hat va chiéu cao 16p hat s6i phu thudc vao van tdc gié
va t6n thit ap sudt qua l6p hat.
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Xdc dinh vén téc séi téi thi€u va chiéu cao I6p
hat séi cia hat tiéu tuoi

Goi H, la chiéu cao 16p hat tinh, H; 1a chiéu cao trung
binh t6ng 16p hat s6i do dugc, H 1a chiéu cao mutc d§
s0i trung binh, v6i H = H; - H, (mm). Dya trén két
qua thyc nghiém trinh bay trén Hinh 3, thyc nghiém
dugc xac dinh véi sy thay déi clia van t6c gio dau vao
va chiéu cao 16p hat tinh ban dau H,, c6 thé thdy &
pham vi van t6c gié tii 5,2 m/s dén 6,5 m/s (tuy thudc
vao chiéu cao tinh cta 16p hat) 16p hat bat dau dao
dong co thé goi 1a bat d4u soi t6i thiéu (khéi hat trén
ghi bat ddu “gia 1ong”). Khi van téc gié ting dan, mic
d0 s6i cang manbh, tai chiéu cao 16p hat tinh ban ddu
H, = 33 mm lép hat bat ddu dao dong véi van téc gid
khoang 6,3 m/s, khi vin t6c gi6 dat 8,1 m/s thi chiéu
cao mtc d¢ soi ctia 16p hat dat trung binh 1a H = 27
mm. Khi vin t6c gi6 tang 1én 9,3 m/s thi dat H = 43
mm va tai vi tri 10,3 m/s chiéu cao muc do soi dat dén

gan H = 90 mm.

So sdnh tén thadt dp sudt qua I6p hat giira hat
tiéu tuoiva hat tiéu khoé

Dung cu do d¢ chénh ap dugc lap dit tai vi tri ngd vao
va ngod ra cua dong gi6 di qua 16p vét liéu hat, chiéu
cao tinh ctia 16p vétliéu dugc thay d6i tit 4 mm dén 37
mm d6i véi hat tuoi, va tit 4 mm dén 44 mm d6i vé6i
hat kho. Tai tiing thi nghiém, ¢4 dinh chiéu cao 16p
hat, thay déi gia tri van t6c gio tai vi tri di vao 16p hat
(pham vi vén tdc gi6 dugc diéu chinh ti khi 16p hat
bat ddu soi cho dén khi 16p hat s6i manh va bay theo
gi6). Két qua t6n thét ap sudt qua 16p hat do dugc thé
hién trén Hinh 4. C6 thé thdy, két qua thuc nghiém
clia tén that dp sudt qua I6p hat & trang théi hat tiéu
tuoi va hat tiéu kho phu thudc vao chiéu cao 16p hat.
tai gid tri chiéu cao 16p hat 13 33 mm, t6n thit ap suit
qua 16p hat cta hat tiéu tuoi 1a 225 Pa va 147 Pa ddi
v6i hat tiéu kho. Ti dit liéu thuc nghiém, ham tuyén
tinh xdc dinh t6n thét dp sudt phu thudc vao chiéu cao
16p hat dugc thiét lap véi hé s6 tuong quan R? > 0,99
nhu sau:

T6n that ap sudt dong khi qua 16p hat tiéu tuci phu
thudc theo chiéu cao 16p hat:

y = 6,3180x + 19,6933

Ton that p sudt dong khi qua 16p hat tiéu kho phu
thudc theo chiéu cao 16p hat:

y = 4,4624x + 0,3098

Trong do:

y (Pa): t6n that 4p sudt dong khi qua I6p hat

x (mm): chiéu cao I16p hat tinh
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So sanh két qua thuc nghiém va két qua tinh
toan tit cac mé hinh ly thuyét va mé hinh
cuia cac tac gia

So sdnh vén téc dong khi qua I6p hat séi téi
thiéu

Két qua ti thuc nghiém thu dugc va trinh bay trén
Hinh 3 c6 thé thdy vén t6c s6i tdi thiu do dac va quan
sat tui thuc té€ d6i véi hat tiéu tuoi la trong pham vi tit
5,2 m/s dén 6,5 m/s. Bén canh d6, 4p dung phuong
phdép tinh todn st dung cic tiéu chudn Fedorov va tiéu
chuéin Archimedes ciing nhu 1a cac phuong trinh cta
nhom tac gia Wen-Yu, Baeyens-Geldart, Leva, Bena,
Kozeny Carman vé t6c 49 t6i thiéu di qua 16p vat liéu
d€ tinh lai cho hat tiéu tuoi. Céc dit liéu dau vao tinh
toan cho cac moé hinh dugc xac dinh & cung diéu kién
khi tién hanh thi nghiém, chiéu cao 16p hat tuoi tu
4 mm dén 37 mm, dudng kinh trung binh ctia hat la
6,05 mm v6i do sOp cua 16p soi d6i véi hat clu lay €
= 0,4!, céc thong s6 nhiét vat Iy ctia khong khi xac
dinh tai gid tri nhiét do moi trudng t = 30°C. Két qua
tinh todn dua trén cdc mo hinh dugc trinh bay trong
Bang 4.

Theo két qua Bang 4, két qua tinh todn tif cic m6 hinh
theo chudn Fedorov, Baeyens- Geldart va Leva phu
hgp véi dit liéu thu dugce tu thuc nghiém. Con cac
md hinh khéc c6 d96 sai s6 16n nhu Kozeny-Carman,
6 thé thiy pham vi ting dung ctia m6 hinh khong phu
hgp véi diéu kién thi nghiém va véi loai vat liéu nay
(gi6i han Reynold ctia mé hinh Re < 10).

So sdnh tén thdt dp sudt qua I6p hat véi két
qud thu'c nghiém va Iy thuyét tinh todn

Ap dung ly thuyét tinh toan dé x4c dinh t6n thit 4p
sudt qua 16p hat tai cac gia tri chiéu cao 16p hat (da do
dac tui thuc nghiém) va cc thong s6 ban d4u nhu da
trinh bay trong Phan 3.2.1. Két qua so sanh ton thit p
sudt qua I6p hat tiéu tuoi theo Iy thuyét va theo két qua
do dac thuc nghiém dugc trinh bay trong Hinh 5. C6
thé thdy su tuong quan gitia két qua tinh toan va thuc
nghiém c6 sai s6 khong dang ké, xu hudng ting tén
that 4p sudt phu thudc theo chiéu cao 16p hat ciing kha
tuong dong. Co thé két luan mo hinh thyc nghiém do
dac van tdc t6i thiéu va ton that dp sudt qualép vatliéu
ctia ché d9 soi 1a phit hgp va c6 do chinh xéc cao.

KET LUAN

Bai bao da tién hanh thuc nghiém xac dinh ché d¢ soi
va t6n that ap sudt di qua 16p hat tiéu. Két qua dugc
kiém chiing v6i phuong trinh ly thuyét va cac phuong
trinh thuc nghiém ctia cac tac gia khac véi két qua dat
dugc c6 do tin cdy cao. Ddi véi hat tiéu tuoi, van toc
s0i toi thiéu trong pham vi tit 5,2 m/s dén 6,5 m/s, ton
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Hinh 3: D6 thi biéu dién chiéu cao I6p s6i cla hat tiéu tuci
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Chiéu cao 1&p hat tinh H, (mm)

Hinh 4: T6n that 4p suat dong khi qua I6p hat gilta hat tiéu tudi va hat tiéu kho

Bang 4: Bang két qua so sanh véi mé hinh toan

Vantéc  Thuc Theo Theo Wen-Yu Baeyens-  Leva Bena Kozeny-
nghiém chuin chudn Geldart Carman
Fedorov Archimedes
o [m/s] 52-+6,5 52+78 2,5=3.8 3,77 5,46 5,78 4,39 12,6
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Tén that ap suat qua |&p hat

300
s
S 250
p—
5 200
@
a 150
o
@
& 100 —
£ =¢=do thuc nghiém
5 50 —o—tinh Iy thuydt |~

O 1 1 1 1
0 10 20 30 40
chiéu cao 1&p hat Ho (mm)

Hinh 5: So sanh t6n that ap sudt qua I8p hat giita hat tiéu gitia ly thuyét va thyc nghiém

that ap sudt qua 16p hat dugc xay dung trén phuong
trinh ham s6 tuyén tinh béc 1 cho hat tiéu tuoi va hat
tiéu khd. DPay la cac théng s6 quan trong trong qua
trinh tinh toan thiét ké, ché tao cling nhu la van hanh
hé thong sdy tang soi.

LO1 CAM ON

Chung t6i xin cam on Truong Pai hoc Bach Khoa,
DPHQG-HCM da hé trg thoi gian va phuong tién vat
chét cho nghién ctiu nay.

DANH MUC VIET TAT

Ap (Pa) t6n thit ap suit qua l6p hat

Ht (m) chiéu cao trung binh t6ng 16p hat s6i

Ho (m) chiéu cao 16p hat tinh

H (m) chiéu cao mtic d6 soi trung binh H=H, - H,
dig, dp (m) dudng kinh trung binh ctia vat liéu hat
€ (-) d6 x0p cua l6p hat

Py (kg/rn3) khdi lugng riéng ctia vét liéu hat

px (kg/m?) khéi lugng riéng ctia téc nhén sy

@y, (m/s) van tdc soi t6i thidu

Ar (-) chudn dong dang Archimedes

Fe (-) chuén d6ng dang Fedorov

Re (-) chudn dong dang Reynolds

XUNG POT LOIiCH

Nhom téc gid xin cam doan rang khong c6 bt ky xung
dot lgi ich nao trong cong bé bai bao.

DONG GOP CUA CACTACGIA

Phan Thanh Nhan tham gia vao viéc dua ra y tudng
viét bai, thiét ké mo hinh thuc nghiém va lén ké hoach
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thi nghiém, phén tich két qua va viét chinh.

Lé Nhét Minh, Nguyén Thanh TAm tham gia lam moé
hinh thuc nghiém va lam thi nghiém va ghi két qua
thi nghiém.

Hoang Thi Nam Huong da déng gép trong viéc thao
luan, doc va tim hiéu mo6 hinh todn va két qua tinh
toan trén mo hinh toan.
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An experimental research to determine the fluidized bed regime
of pepper in the fluidized bed drying process
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ABSTRACT
This is an experimental study to determine that the minimum fluidization velocity, the fluidized
; bed height, and the pressure loss through the grain layer depend on the thickness of grain layers
Use your smartphone to scan this and moisture content of materials. The drying materials used in this study are fresh pepper and
QR code and download this article dried pepper of which moisture content is 54.2% and 12%, respectively. All the experiments are
conducted with the thickness of the pepper layer ranging from 4mm to 44mm while the wind
speed ranging from 5 m/s to 11m/s. From the result of experimental analysis, it can be seen that the
minimum fluidization velocity of an air stream through fresh pepper ranges from 5.2m/s to 6,5m/s.
The pressure drop of air stream through the fresh pepper is 225Pa while 147Pa for dry pepper,
corresponding to the grain thickness of 37mm layer. By comparing the results determined from
these experiments with computational models and some available correlations, the computational
models of Fedorov, Baeyens-Geldart and Leva all match the experimental data collected from the
pepper material. The correlation between the calculated and experimental results has a negligible
error, the tendency to increase pressure loss depends on the thickness of grain layer is also quite
similar. From the experimental data results obtained by determining the pressure drop through the
pepper layers which depends on the thickness of both fresh pepper and dried pepper, the linear
equations of the first order are established with high credibility.
'Department of Heat and Refrigeration, Key words: fluidization conditions, minimum fluidization velocity, fluidized bed height, pressure
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	So sánh vận tốc dòng khí qua lớp hạt sôi tối thiểu
	So sánh tổn thất áp suất qua lớp hạt với kết quả thực nghiệm và lý thuyết tính toán
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