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TOM TAT

Nghién ciru thire nghiém qud trinh sdy dau Ha Lan trén hé thong bom nhiét tang séi nham
xdc dinh cdc théng s6 ky thudt t6i wu. Két qua cho thay chiéu cao 16p hat 3 ¢m la lwa chon phit hop
dé can bang téc d¢ giam am va dg on dinh ciia qud trinh sdy. Phwong phép sdy bom nhiét tang séi
vieot tréi hon so véi sdy bom nhiét truyén thong vé hiéu qud truyén nhiét va truyén am, nho dé cé thé
rut ngd'n thoi gian say 60 dén 90 phit tai cing mLfc nhiét dp. Nhiét dg sdy 50°C duwoc xdc dinh la toi
wu dé dam bao toc do sdy phu hO’p va duy trl cau triic. Nghién ciru chl ra mo hinh Wen-Yu va Leva
cho két qua tinh todn vin toc toi thiéu rat gan véi thie nghiém (sai s6 lan lwot la 4 8% va 0. 96/)
phu hop dé tinh todn cho ddu Ha Lan (hat nhom D). Mo hmh Sheed cho két qud ton that ap sudt tot
nhdt. Bén canh dé, két qua nghlen ciru cung cdp thong sé ky thudt téi wu, gop phdn ndng cao chat
lirong san pham sdy va thiic day tmg dung cong nghé hién dai trong ché bién néng san.

Tir khéa: Ché do s6i; Say bom nhiét; Sdy ddu Ha Lan; Sdy tang soi.
ABSTRACT

This study experimentally determined the drying process of Pisum Sativumin a fluidized
bed heat pump system. The results show that a 3 cm bed height optimally balances the moisture-
removal rate and system stability. Fluidized-bed heat-pump drying outperforms conventional
drying, reducing drying time by 60-90 minutes thanks to its superior heat- and mass-transfer
efficiency. A 50°C drying temperature proved optimal for achieving an appropriate drying rate
while preserving the product’s structure and color. The Wen-Yu and Leva models yielded minimum-
Sfluidization velocity predictions that closely matched the experimental values, with errors of 4.8%
and 0.96%, respectively, making them suitable for green peas (group D particles). The Sheed model
provided the most accurate pressure-drop predictions. This research supplies optimal technical
parameters, contributing to improved dried-product quality and encouraging the adoption of
advanced technologies in agricultural processing.

Keywords: Fluidization regime,; Heat-pump drying; Green pea drying; Fluidized-bed drying. &
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1. GIOI THIEU

Pau Ha Lan (Pisum sativum L.) 1a mot
trong nhirng thue pham thiét yéu trong ché do
an ctia con ngudi va dugc trong ¢ hau hét cac
qudc gia trén thé gi¢i. Pau Ha Lan xanh co
gia tri cao vé mit dinh dudng va dic biét la
nguon protein gia ré giau axit amin thiét yeu
— tryptophan va lysin — ma co thé con ngudi
khong tu téng hop duoc [1]. bau Ha Lan c0 it
yéu t6 phan dinh dudng va gidng nhu cac ciy
ho dau khéc, dong vai trd quan trong trong dinh
dudng cho nguoi va dong vat [2], [3]. Chung
dugc s dung rong rii trong sip, ngii coc an
sang, thit ché bién, thyc pham chirc ning, mi
6ng, bot dau hodc ché bién thanh tinh bot dau
va protein c6 dac [4].

Tuy nhién, do am cua dau Ha Lan tuoi
rat cao tir 60 dén 75 %, diéu nay dan dén thoi
gian sir dung san pham rat ngan néu khong bao
quan ding cach. Dé bao quan san phim trong
thoi gian dai, sdy 1a mot trong nhiing phuong
phép c6 thé dap Gmg duoc nhiém vu nay. Say
c6 nhiéu phuong phap khac nhau, nhiéu ché
d6 khac nhau, tir 46 s& dan dén san pham sau
khi sdy s& c6 chét hrong khac nhau. Ché d6 séy
nhu nhiét do, am do, toc do gio 1a cac yeu t6
anh huong dén chat lugng cua san pham sau
khi sdy, trong d6 nhiét do 1a yéu té chinh va
tac dong 16n nhat dén mau sic, mui vi cua san
pham. Theo phan tich ctia nhom tac gia Nguyén
Minh Ha, Ha Anh Tung [5] da danh gia thuc
nghiém vé sy chanh bang phuong phap siy
bom nhiét két hop hong ngoai va da dua ra cac
thong s6 anh huéng cta qua trinh sdy dén két
quéa sdy nay. Nam 2023, nhém tac gia Duong
Ngoc Khanh va Phan Thanh Nhan [6] da c6
cong bd vé nghién ciru sdy tra hoa Lavender
trén hé théng siy bom nhiét ting soi voi két
ludn danh gia sy anh huéng cua nhiét do sy
dén toc do giam am cua vat liéu sy cling nhu
1a so sanh hiéu qua siy trén hé thong sy bom
nhiét va hé théng siy bom nhiét ting s6i. Vi

san phém sa‘iy dau Ha Lan, tdc gida Pham Thi
Hing [7] da thuc nghiém coéng nghé siy ting
s6i bom nhiét trén san pham nay va nghién ctru
cho thdy sy bom nhiét tang s6i di cho két qua
t6t hon so voi séy bom nhiét don thuén dac
biét vé su dong deu trong giam do am va chat
lugng san pham cudi cung.

Bén canh do, cic nghién ciru vé hé
thong sdy ciing nhu la nghién ctru ché d¢ anh
huong cta qua trinh sy truc tlep trén san pham
cling da dugc thyc hién boi nhidu nhém nghién
ctru trén thé gii. Mohammadi, Z va cong sy [8]
da so sanh hiéu qua cua say tang s6i bom nhiét
v6i say tang s01 truyén thong trén dau Ha Lan,
két luan rang siy bom nhiét ting s6i giam duoc
dang ké thoi gian va ning luong tiéu thy, dong
thoi gitr chat lugng san pham tot hon. Chen, X.,
[9] nghién ctru tong hop cac loi ich cua sdy bom
nhiét trén nhiéu loai ndng san xanh, dac biét la
dau Ha Lan, cho thay kha ning giir mau sic
va thanh phﬁn dinh dudng vuot trdi. Kumar, A
[10] d4 khao sat cac yéu td anh huong dén chat
lugng cua dau Ha Lan séy bﬁng bom nhiét, va
nhén thiy rang san pham nay c6 ty 1& chét dinh
dudng cao hon va thoi gian bao quan tot hon so
v6i cac san pham sdy khac. Nam 2016, nhom
tac gia Folasayo Fayose, Zhongjie Huan [11]
cong b6 nghién ctru vé sdy bom nhiét cho san
pham trai cdy va rau qua: nguyén ly va tiém
nang cho Khu vuc chau Phi can Sahara.

Tai Hoi nghi COP28 vé bién ddi khi hau,
Thu tuéng Chinh phu Viét Nam da tai khing
dinh cam két dat mirc phat thai rong bang 0 vao
niam 2050, dong thoi dit muc tiéu giam 43,5%
luong phat thai khi nha kinh vao nam 2030.
Ung dung say bom nhiét ting s6i hoan toan phu
hop véi dinh huong cua Viét Nam tai COP28
thuc day mo hinh san xuit xanh, gitp nganh
che bién nong san chuyén dbi theo hudng phat
trién bén viing.

Mac du da c6 nhiéu nghién ctru vé may
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sdy bom nhiét nhung viéc nghién ctru siy bom
nhiét t?lng s01 cho dau Ha Lan chua dugc rong
rdi tai Viét Nam. Bai bao nay s& gop phan tim
ra cac thong sb k¥ thuat t6i wu dé nang cao chit
luong san pham sdy, giup cac doanh nghiép
mg dung cong nghé nay hiéu qua hon dé phu
hop véi xu hudng san xuat hién dai va chinh
sach phat trién xanh cua Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Co s& ly thuyét

2.1.1. Xdc dinh tré lyc qua I6p hat tién séi

M0 hinh Sheed [12]:
AP
—_—= E=H 1
i A, %V (1)

Trong do: A, B, 1a hang sb thuc nghiém
duoc xac dinh qua thi nghiém.

Hukill & Ives [13] d& xuat cong thirc
thuc nghiém nham mo rong mo hinh Shedd cho
dai tbc d6 khi rong hon. Hukill va Ives da dé
xuat phuong trinh thyc nghiém nhu sau:

AP A, X V2
e AL )
H, In(1+B,xV)

Trong d6: A, B, la hang sé dic trung
cho tung loai hat.

) Hunter va Bajer-Arkema [14] da cai
tién phuong trinh Ergun:
A A, XV +B,x V2 3)
Ho
Trong do: A,, B, la céc hing s6 thuce
nghiém da bao gdm anh hudng cua tinh chat
dong khi.

2.1.2. Xdc dinh vin téc séi téi thiéu

Van tdc soi toi thiéu nham xac dinh va
dé xuit mo hinh toan phu hop trong cac tinh
toan va dé xac dinh van toc thap nhat di qua 16p
hat lam cho 16p hat s6i. Trong cac nghién ciu
da cong bd, nhiéu md hinh tinh toan da duoc
dé xuat nhdm xac dinh van toc soi toi thiéu
ciia dong khi di vao 16p hat. Tiéu biéu c6 thé
ké dén cac mo hinh Reynolds va Archimedes,
Wen va Yu, Goroshko, Leva, Kunii-Levenspiel,
Kozeny-Carman, Bena dugc tong hop trong
Bang 1.

Theo [15], nghién ctru nay da chi ra
rang nhom hat Geldart loai D khé séi do kich
thude 16n va khi luong riéng cao. Nén chon bé
day 16p hat1a 3 cm nham tao diéu kién cho viéc
hinh thanh céu triic tang soi rd rang hon. O diéu
kién nay s€ it bi &nh hudng baéi hiéu ung thanh
va dong khi cuc b, tir d6 phan anh tot hon van
toc soi téi thiéu cia hé.

Bang 1. Cac cong thiee tinh toan van toc soi toi thiéu cua dau Ha Lan

(1 — &) 1.75

® Regs + ® ReZ (4)

=R X ey

Renold va Archimedes [17]

Ex I:':1:':1>‘: ¢":]3 X q.l:'v_l:'g,:lx Pg

Ar =

)

uE

Wen va Yu [17]
(d,> 100pm)

Ve = 7.9 % 1072 x p x d32% x (p, — pg) x 0.94 x p; %92 6)
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Ar
RBegs =
- |
Goroshko [17] 150 x 1 zsz n |1,3'?5 - (7)
*mf | "mf
7.169 x 107 x (¢ % dpy )23 x (py — p )™ x g
Leva [18] Vine = 0.82 . _0.006 (8)
S
175 (dp x Vigex pk}=+ 150 X (1 — £m)  dp X Vigr X pyc
X
X g2 Mg 2%l e
Kunii- Levenspiel [18] X e d% x py. % (p, _q;k ) é“f = )
= i
gx(py—pg) £° I
Kozeny-Carman [19] T X7 X" xdp (10)
. — 1.38x 1073 x Ar .
Bena [19] M—kadpx (Ar $19)01 (11)
2.2. Vit liéu sdy 2.4. M6 hinh thuc nghiém

Dau Ha Lan st dung trong nghién ctru
nay, dugc trong tai huyén Pon Duong, tinh
Lam Déng. Sau khi tach va qud, chon hat voi
duong kinh 7+0.5 mm. Luong dau Ha Lan moi
mé sdy phu thudc vao chiéu cao 16p hat. D6 4m
ban dau cua dau Ha Lan duoc xac dinh béng
may can say am MX 50, xac dinh duoc 4m do
ban du ctia mau 12 69%. Khéi lwong riéng thyuc
cua ddu Ha Lan p = 1088 kg/m?, d0 x6p cua
hat £ = 42%, d6 cau tron cta hat ¢ = 86 % [16].

2.3. Phuong phap lay sé liéu

b0§ am vat li¢u say theo co s& udt:

szIDDE}-’z Cs
ST T TG+ G,

.100% (12)

Do 4m cua mau dugc do sau mdi 30
phut cho dén khi két thiuc qua trinh say.

cokhivietnam.vn

So dd nguyén ly bom nhiét tang soi
dugc bd tri nhu trong hinh 1. V&i cong suét
may nén 0,532kW, nang suét dan lanh 2,37kW,
hai dan néng nang suét lan luot 1a 2,37kW va
0,472kW, tac nhan R134A dugc su dung trong
hé thong.

;
epa
Lure ey
n
R
L
R
4
LU LT L |
L V3 BSTS
] !
v : | .
BCcL
L R RIFV2 0
= Ve Dinlaeh Dinngmg 1 ot

Hinh 1. So do nguyén Iy hé thong bom nhiét
tang séi

Nguyén 1y hoat dong: Tac nhén sdy
(TNS) duoc dua qua dan lanh giam nhiét 46 dé
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tach am, sau d6 dwa qua dan noéng chinh ting
nhiét do dén nhiét d6 sdy sau d6 duoc din qua
quat cao ap dé tao ché do soi cho vat lieu séy
(VLS) va thuc hién qua trinh sy tai budng siy.
Mot ludi chin duoc bd tri & dau ra cua buéng
sdy dé ngin VLS bay theo TNS. Hé thong c6
cac ché d6 hoi luu: hdi luu hoan toan (VCD-2
mé, VCD-1, 3 déng), hdi luu mot phan (VCD-
1, 3 mé tuy luu lugng TNS hoi luu, VCD-2 mo
hoan toan), va khéng héi luu (VCD-1,3 mé
hoan toan, VCD-2 déng). Khi bom nhiét hoat
dong, van V_1, 2, 3 md hoan toan. Van V_1
dugc dung dé didu chinh méi chat lanh vao dan
ngung 2 nham diéu chinh nhiét 46 TNS vao
buéng séy, ¢ thé diéu chinh nhiét do TNS tir
33°C dén 60°C.

2.5. B6 tri thi nghiém va dung cu do

Thyc nghiém dugc bo tri véi ba bién
dau vao:

- Chiéu cao 16p hat: 2cm; 3cm; 4 cm;
- Nhiét do say: 45°C; 50°C; 55°C;
- Toc d6 say: 620 m/s.

Dung cu do su dung trong nghién ctru
duoc lidu ké trong bang 2.

Badng 2. dung cu do

3. KET QUA VA THAO LUAN

3.1. Tinh toan van toc soi toi thiéu va so sanh
véi thue nghiém

Van tdc s6i tdi thiéu cuc bo do duge &
bé day 16p hat tuwoi 3 cm 14 15.8 m/s v6i dudng
kinh hat 7.5 mm va nhiét do sy 14 nhiét d6 moi
truong. Moi quan hé giita van toc thuc té va
van tdc biéu kién 1a:

1l'rt = = =E (13)

Vi do x6p 16p hat 14 0.42 va do xop
khi s6i 14 0.462. Vay van toc biéu kién cia 16p
hat khi sbi theo thuc nghiém 1a 7.3 m/s. Két
qua dugc giai thich do dbi v6i hat nhom D, khi
thuong di tat qua ving trung tim thay vi phan
b6 déu, doi hoi van toc khi phai da manh dé
nang toan bd hat, gﬁn béng véan toc cudn troi
hat. Bang 3 toém tat két qua tinh toan vén toc
s0i tdi thiéu V., th cdc mo hinh va sai s6 SO Vg')i
thuc nghiém. Dya trén két qua trén, cd thé thay
cac mo hinh cua Wen va Yu c6 d6 tuong thich
cao v6i thuc nghiém véi sai s6 dudi 5%.

Bang 3. Két qua tinh todn V, tir cac mo hinh khac
nhau va sai so so vdi gia tri thuc nghiém

Phwong phap ly v Chénh léch so
Dung cu do Ma Sai s0 thuyét mf | yv¢i thue nghiém
A FUTIN Thuc nghiém (d_= 4
A t1 AND MX-50 +0,1% V : m )
m vat liéu 0 0.0075, H, = 3 cin) 7.3 Tham chi¢u
Khéiluong | AND FEH-1000 | +0.1g Re vi Ar 1.54 799,
Tbc d6 gio Testo 425 +0,3 m/s Wen va Yu 7.65 4.8%
Tén thit 4 Goro 1.652 77%
Onsu;[ P TSI9565 +1Pa Leva 7.23 0.96%
' Kunni va Levenspiel | 26.27 259.9%
Nhiét do Extech 4 kénh +0.1°C
Kozeny-Carman 19.4 168.8%
Chiéu cao Thudc 20 cm + 1 mm Bena 4.68 36%
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3.2. Tinh toan ton ap ly thuyét va so sanh véi
thuc nghiém

Két qua dugc thé hién trong Bang 4,
cho thiy mé hinh Sheed cho ra két qua t6t nhat
tai cac mirc chiéu cao 16p hat tinh. Mbi quan hé
giita ton ap va van toc biéu kién duoc biéu dién
nhu sau:

AP
o~ = 40.84x 1503 (14)

o

V6i hé s6 xac dinh R = 0.979 va sai s6
phan trdm trung binh e = 9.08%, mo6 hinh dugc
xem la c6 kha ndng ing dung tot trong thuc te.

Bdng 4. M6 hinh tinh todn tén dp tién séi

M6 hinh toan A B R? e
Sheed 40.84 |1.50310.979 | 9.08

Hukill va Ives | 31.83 |0.953 | 0.976 | 10.37

Ergun cai tién | 42.54 | 9.55 | 0.974 | 12.01

So sanh do dbc t6n ap 1y thuyét va thuc
nghiém theo van toc duogc thé hién qua Hinh 2.

2

Két qui thue nghidm
800 4
00|  —8— M hinh Sheed /

500 1
200 4
300 4
200 1

D6 dbe ton thét dp - APJH [Pa)m]

£=]
b

=3

1 2 3 4 5 6 7 8
Vin tocgid - V[m/'s]

Hinh 2. So sanh ton dp qua I6p hat gitka 1y thuyét
va thyc nghiém theo van téc

3.3. M6i quan hé ton ap — van toc gié — chiéu
cao lop hat

Cac thi nghiém sau day dugc thuc hién

khi khong mé bo say bom nhiét ma chi c6 quat
ly tam hoat dong dé khao sat mirc d6 anh hudng
ctia cac yéu té dau vao (chiéu cao 16p hat tinh
H, van toc gio V) ddi voi cac yéu té dau ra
(chiéu cao 16p soi H . t6n that ap sudt Ap).

3.3.1. Moi quan hé vdn toc soi toi thiéu va
chiéu cao lop soi ciia hat ddu twoi

[
o
J
»

—&— Ho=10mm
Ho=20mm
Ho=30mm

s

[rras
[
L L

X

Chieu cao lop =01 - Hge[mm]
L - ]

l
L

i
5
=Y
= o
w

Vin tocgid - V [mis]

Hinh 3. Chiéu cao l6p soi cua hat dau tuoi theo
van toc gio

Thuc nghiém séy dau Ha Lan tuoi ¢ ba
muc chiéu cao 16p hat tinh 1a 1, 2, 3 cm, lan
luot thu duge van te soi t(f)i thiéu V_.1a 4.385;
6.61; 7.30 mys. Dya vao két qua thyc nghiém
duoc trinh bay trén Hinh 3, ta c¢6 thé thdy chiéu
cao 16p hat tinh (H ) cang lon thi van toc t6i
thiéu dé 16p hat bat dau soi cang cao.

3.3.2. Moi quan hé giita ton dp va chiéu cao
lop hat

Ton that 4p sudt qua 10p hat tuoi do
dugc thé hién trén Hinh 4. Qua két qua thuc
nghiém ta co thé thay, ton that ap suat dong khi
qua l6p hat dau tuoi phuy thudc theo chiéu cao
16p hat tinh va chting c6 quan hé tuyén tinh nhu
sau:

AP=972.5 x H,— 5.73 (15)
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Vi hé s6 xac dinh R? = 0.9987 giai
thich trong 100% su bién dong cta AP so véi
trung binh cia né thj cod 99.87% la do H, gy
ra. Trong mo6 hinh hoi quy tuyén tinh don 1> =
R?, ta duoc hé sb trong quan méu |r| > 0.9993
do do, AP va H c6 quan h¢ tuyén tinh manh.

Tém thét dp suit - Ap [Pa]

10 ]1: _C :1': 30
Chiéu cap lop hat tinh - Hy [mm]
Hinh 4. So sanh ton that dp sudt qua l6p hat tuoi
theo chiéu cao I6p hat

3.3.3. Moi quan hé giira ton dp va vdn toc gio

Theo két qua trong Hinh 5, tai dinh cua
cac du(‘mg cong thé hién sy bién doi cta ton ap
theo vén toc gio, ton that 4 ap suat dat g1a tri 16n
nhat img véi gia tri van tdc soi ti thiéu. Theo
chiéu ting ctia van tdc, ton ap co thé ting hoic
giam, chia lam hai giai doan.

- Qiai doan chua s6i (V <V _): Theo,ly
thuyét, ton ap tang theo binh phuong van toc.
Tuy nhién, thuc nghiém cho thiy ton ap thip
hon va duong cong c6 dang da thurc bac hai, co
thé do cac yéu td nhu phan bd khi khong déu,
ma sat thanh, sai s6 do, hat khong dong déu
hodc mot s hat di soi nhe lam giam suc can.

- Giai doan sau khi s61 (V > V_): Véan
toc tang lam 16p hat dao dong manh, chiéu cao
16p s61 tang, mat do hat giam, khi luu thong dé
hon nén ton 4p giam dan.
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'y -
—a— Ho=10mm
=20 A:-- Ho=20mm
= ~ & -Ho=30mm
(=9
15 4 .
-.§ & '
"
L0 4 - -
H A &
-.E 59 L 5 & L
- i
A
) .‘_"H/.,‘.\‘\'hh‘\i
0 2 3 4 5 B 9

Vin tocgio - V [m/s]

Hinh 5. Do thi ton thdt dp sudt theo vin toc gio.

3.4. Anh huéng ciia bé day 16p hat dén qua
trinh say

0 30 60 90 120130180210240270300330360390
Thin gian say - t [phit]

Hinh 6. Sdy bom nhiét tang séi khi thay doi bé day
16p hat ban dau.

Thuc nghiém xac dinh anh huong cua
bé day 16p hat dén qua trinh sdy duogc thuc
hién ¢ nhiét d6 50°C vai bé day 2 cm, 3 cm, 4
cm. Két qua Hinh 6 cho thay, bé day 16p hat 2
cm cho tdc d6 tach am nhanh nhat do 16p hat
mong gitp khong khi néng dé dang Xuyen qua.
Tuy nhién, su 6n dinh cia qua trinh say bi anh
huong boi diéu kién luu lwong gid do chiéu
cao vat liéu sdy thap. O bé day 16p hat 4 cm,
thoi gian tach 4m cham nhét do bé day vat licu
16n can tro ludng khong khi nong, lam giam
hiéu qua tach 4m. Chiéu cao 16p hat 3 cm cho
két qua can bang giira tc do giam am va do

&
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6n dinh cao. Chiéu cao nay dam bao hiéu qua
truyén nhiét va trang thai tang so61 On dinh trong
suot qua trinh say.

3.5. So sanh qua trinh siy trén hé thong bom
nhiét ting soi va h¢ thong bom nhiét

Puong cong toc do sdy khi sir dung may
sdy bom nhiét ting s6i ludn nim dudi va giam
nhanh hon so véi may sy bom nhiét thé hién
trong Hinh 7, chiing to hiéu qua truyén nhiét —
truyén am vuot troi ctia phuong phap nay. Cu
thé, viéc st dung phuong phap séy bom nhiét
tang soi g1up san pham glam do am nhanh hon
va dat 6 am mong mudn sém hon khoang 60-
90 phut so v4i sdy bom nhiét truyén thong tai
cing mot mic nhiét. Diéu nay khang dinh bom
nhiét tang soi 1a phuong phap say hiéu qua hon.

3.6. Anh huwéng cia nhiét do siy dén qua
trinh say

Vé6i chiéu cao 16p hat ¢6 dinh 3 cm,
khi ting nhiét do tir 45°C, 50°C, 55°C, toc do
sdy ting ro rét. Mau sdy ¢ 55°C ludn cho do
giam am thap hon so véi 45°C va 50°C, cho
thdy nhiét d¢ cao gitip qua trinh bay hoi dién ra
nhanh hon va riit ngén thoi gian say. Tuy nhién,
sdy & nhiét do 55°C gdy ra mot sd van dé vé
chét lugng san phém, bao gém hién tuong nut,
bién dang bé mit va mau sic khong tuoi & mot
vai hat. Nguyén nhén 14 do qua trinh bdc tach
am bé mat dién ra qua nhanh, trong khi d6 4m
bén trong chua kip khuéch tan ra ngoai, giy ra
luc cang 16n va hu hai san phém. Vi vy, mac
du 55°C rat ngan thoi gian say, nhung né anh
huong dang ké dén chat lugng. 50°C duogc xéac
dinh 1a mérc nhiét do tdi wu cho qué trinh séy
bom nhiét ting soi.

s L™ Séy bom hiét 35 85, bé diy 3 em
—&— Sy bom nhiét ting soi 55 d, bé diy 3 ecm
Say bom nhiét ting sbi 45 45, bé diy 3 em
Sdy bom nhiét 45 89, bé diy 3 cm
Say bom nhiét ting sbi 50 d3, bé diy 3 em
Sdy bom nhiét 50 89, bé day 3 cm

Am dd vil lidu sdy - w[%)
&

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510
Théd gian say - t [phat]

Hinh 7. Toc d¢ sdy ciia mdy sdy bom nhiét tang soi
va mdy say bom nhiét tai cac mirc nhiét do khac
nhau

4. KET LUAN

Nghién ctru da thanh cong trong viéc
lam 13 cac thong sb van hanh t6i wu cho qua
trinh sy dau Ha Lan bang hé thong sdy bom
nhiét tﬁng s6i. Cu thé, chiéu cao l6p hat 3 cm va
nhiét do sy 50°C duoc xac dinh 13 toi uu nhat,
dam bao tdc do sdy phu hop, giit gin cau tric
va tranh cac van dé chat luong do sdy ¢ nhiét
d6 cao. So véi phuong phap siy bom nhiét
truyén thong, siy bom nhiét ting soi cho thiy
hiéu qua truyén nhiét va truyén am cao hon, rit
ngan khoang 60-90 phut khi st dung cing mirc
nhiét. M6 hinh Leva va Wen-Yu du doan két
qua van toc soi toi thiéu sat véi thuc nghiém
trong khi mé hinh Sheed cho két qua ton that ap
sudt tt nhat. Nhung két qua nay cung cap co s&
dir liéu cho thiét ké va van hanh may sy, gop
phan giam tiéu thy ning luong va thic dy tung
dung cong nghé hién dai trong ché bién nong
san.

Loi cam on:

Nghién ctru nay duogc tai tro boi Truong
bai hoc Biach Khoa — PHQG-HCM trong
khudn kho dé tai ma s6 SVTC-2024-CK-103.
Chung t61 xin cam on Truong Pai hoc Bach
khoa, PHQG-HCM da hé tro cho nghién ctru
nay.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 335, thang 11 nim 2025
cokhivietnam.vn



NGHIEN CU’U - TRAO BOI

« Danh muc viét tat:

A (m?): Dién tich phan phdi khi;

Ar (-): Chuan dong dang Archimedes;

dp (m): Du@mg kinh trung binh cua hat;

€ (-): PO x0p cua 16p hat;

&,¢ (-): DO x0p cua 16p hat khi s6i;

G, (kg): Khoi lugng nude chira trong vat ligu
am;

G (kg): Khoi lugng cua toan b vat li¢u Am;
H, (m): Chiéu cao 16p hat tinh;

H_, (m): Chiéu cao 16p hat s0i; ’

m (kg): Khoi lugng hat trong bo phan phoi khi;
p, (kg/m?): Khéi luong riéng thue cua hat;

Py (kg/mf): Khéi luong riéng cua khong khi
trong buong;

1, (Ns/m?): Do nhot dong hoc cua khong khi
trong budng;

AP (Pa): Ton thét ap sudt dong khi qua 16p hat;
d (%): PO ciu tron cua hat;

Re (-): Chuan dong dang Reynolds;

V (m*m2.s): Van toc khi biéu kién;

V, (m/s): Van tdc khi thuc té.

* Xung dot lgi ich:

Nhom téc gia xin cam doan rang khong
c6 bat ky xung dot loi ich nao trong cong bo bai
bao.

* Pong gop cua cac tac gia:

Phan Thanh Nhin dé xuadt y tuong
nghién ctru, xay dung ké hoach thi nghiém,
thao luan phuong phap, chinh stra va kiém tra
cac mo hinh toan va d(‘Sng tho1i chiu trach nhiém
vé ndi dung bai bao.

Bui Nguyén Nhat Tai, Bui Hoang Gia
Bao, Nguyén Tuin Dat tham gia thuc hién thi
nghiém, thu thap dir li¢u, phan tich két qua va
dé xuat mo hinh toan hoc phu hop. <
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