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TOM TAT
Nghzen clru sdy tra hoa Lavender trén hé thong sdy bom nhzet tdng $6i Vi méi chat lanh

R134A. Hé thong sdy cé cong sudt may nén la 0,532kW, nang sudt tach am dan lanh 2,37kW, su
dung hal dan néng ndng sudt lan heot la 2,37kW va 0,472kW. Thye nghiém sdy tra hoa Lavender
dwoc tién hanh & pham vi nhiét do tir 38°C dén 52°C, bé day san pham tir 13mm dén 37mm, véi vin
toc gié la 1,5m/s. Péi véi anh huong ciia bé day 16p san pham khi sdy, tai nhiét dg sdy 45°C, thi
thoi gian sdy cia I6p vit liéu cang mong sdy cang nhanh, tuy nhién hé sé tach am trén 1kWh ciia bé
day 30mm 1a t6i wu nhat véi gid tri SMER gdp 3,87 lan so véi bé day 13 mm, va gap 1,24 ldan so véi
bé day 37mm. Phdn tich két qua anh hwéng ciia nhiét g sdy tai bé day 16p sdy 30mm, & nhiét do
say 50°C, thoi gian sdy c6 thé giam 3,4 lan va chi s6 tach am SMER tang gdp 3,15 lan so véi sdy &
40°C. Bén canh dé, bai bdo ciing so sanh sdy tra hoa Lavender trén hai hé thong sdy bom nhiét va
bom nhiét tang s6i, két qua rat dang ghi nhdn khi sdy ¢ cing ché dé nhiét va bé day san phdam, sdy
bom nhiét tdng s6i chiém wu thé vuot tréi.

. Tir khéa: Tra hoa Lavender; Tra hoa Odi Huwong; Sdy bom nhiét tang séi; Bom nhiét; Sdy
tang soi.

ABSTRACT

Research on Lavender tea on the fluidized bed heat pump drier with RI134A refrigerant.
The exploitation system has a compressor capacity of 0.532kW, a cryogenic separation capacity
of 2.37kW, and two energy applications of 2.37kW and 0.472kW respectively. Lavender drying
experiments were conducted at a temperature range of 38°C to 52°C, with product thickness from
13mm to 37mm, with a wind speed of 1.5m/s. Regarding the influence of product layer thickness
when drying, at a drying temperature of 45°C, the drying time of the material layer is faster. Still,
the separation coefficient per 1kWh of 30mm thickness is the most optimal with SMER value is 3.87
times greater than 13mm thickness, and 1.24 times greater than 37mm thickness. Analysing the
results of drying temperature at a drying layer thickness of 30mm, at a drying temperature of 50°C,
the drying time can be reduced by 3.4 times and the SMER decomposition index increased by 3.15
times compared to drying at 40°C. On that side, the article also compares Lavender firefighting on
two heating systems and boiling temperature, the results are very remarkable when breathing at the
same temperature regime and product thickness, breathing boiling layer heat dominance.

Keywords: Lavender tea flower; Oai Huong tea flower; Fluidized bed heat pump drying;
Heat pump, Fluidized bed drying.
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1. GIOI THIEU

Sy 1a mot trong nhiing cong doan ciia
qua trinh bao quan, ché bién nong san. C6 rat
nhiéu phuong phap sdy khac nhau da dugc tmg
dung rong rai trong nghién ctru va trong thuc té
san xuat ngay nay. Sdy bom nhiét 1a mot trong
nhitng phuong phap siy duoc tmg dung nhidu
trong thoi gian gan déy tai Viét Nam va trén thé
gidi. Tuy nhién, dé hé thong sdy mang lai hiéu
quéa cao hon nira thi nguyén 1y sdy bom nhiét
van 1a mot trong nhitng phuwong phap tiép tuc
nhéan duoc nhiéu sy quan tam cua cac nha khoa
hoc trong va ngoai nudc. Cai tién hé thong sdy
bom nhiét hay két hop hé théng say bom nhiét
véi cac thiét bi hd tro khac 12 mot trong nhirng
dic tinh co thé néi 1a vu viét va mang lai nhiéu
hiéu qua cao trong nghién ciru va trong san xuat
thiét bi sdy va qua trinh siy san pham. Thiét b
tang s6i 1a mot ¥ tuong khong méi trén thé gidi
nhung lai 1a phuong 4n mang tinh méi la duoc
tmg dung két hop véi hé thong bom nhiét tai
Viét Nam nham cai tién, ning cao ning suit,
dam bao chat lwong cta san pham sau khi say.

Say bom nhiét v6i sy hd tro thiét bi
téng s6i dd duoc thuc hién vé&i nhiéu nghién
ctiru dugc cong b trong va ngoai nude. theo
két qua nghién ctru vé ché do tang sbi qua lop
hat d6i v6i san pham hat tiéu tuoi va hat tiéu
kho cua nhom tac gid P. T. Nhan [1] dugc cong
bd nam 2021. Cac thi nghiém dugc thyc hién
v6i bé day 16p hat thay doi tir 4-44 mm va van
tdc tac nhan sdy thay doi tir 5-11 m/s. Két qua
phan tich tir thuc nghiém da xac dinh dugc van
tdc dong khong khi tdi thiéu dé 16p vat liéu soi
trong pham vi tir 5,2 m/s dén 6,5 m/s. Ton thét
ap suat qua 16p hat cta hat tiéu tuoi 1a 225 Pa,
con voi hat tiéu kho 1a 147 Pa g voi vi tri bé
day 16p hat 1a 37mm. Bén canh do, nhém tac
gia Bui Trung Thanh va Nguyén Hay [2] ciing
d4 ¢ nhitng nghién ctru vé sdy ting soi cho san

pham sdy mubi tinh v6i két qua nghién ctru dua
ra dugc cac yéu td anh hudng dén ton that ap
qua 16p hat bao gom: kich thude hat, néu hat co
nhiéu tap chat min ton that ap ting, d6 rong cta
khéi hat, d6 nhot dong luc hoc cia tac nhan say
& d6 soi toi thiéu. Thuc nghiém sdy ca rot trén
hé thdng may sdy bom nhiét ting s6i do nhém
tac gid Xukun Zhang [3] nam 2004 véi tac
nhan lanh R22, d dua ra két qua tdi da ctia hé
thng 1a tdc d6 tach am MER = 3,63 kg/h, toc
d6 tach 4m riéng phan SMER, = 1,25kg/kWh,
SMER = 0,715kg/KWh. Bén canh d6, nhom
tac gia cling da dua ra dugc phuong trinh thuc
nghiém véi dd tin cdy cao, cd so sanh voi Kkét
qua md phong dua trén phan mém mé phong
Comsol. Nam 2016, tac gia M. Yahya [4] cong
bd két qua nghién ctru thyc nghiém cho san
pham sdy lua gao trén hai hé thong siy tang soi.
Thir nhit 1a hé thdng sdy tang soi két hop véi
ning luong mit troi va d6t nhién liéu biomass,
hé thong sy thir hai 13 hé thdng sdy bom nhiét
tang so6i két hop ddt nhién lidu biomass. Tac
gia két luan, voi hé théng sdy bom nhiét ting
s0i két hop ddt biomass dat hidu qua sdy cao
hon so v&i hé thong con lai [4]. Vao nam 2017,
tac gia Gokul G Nair [5] ciing tién hanh nghién
ctru thyc nghiém hé théng séy bom nhiét c¢6 hd
trg ctia ting so6i & pham vi nhiét do say tir 50°C
dén 60°C va két luan nhiét do séy tang thi thoi
gian sy s& giam. Cung chu dé siy bom nhiét c6
su ho tro cua t?mg s01, nhom tac gia Stanislaw
P.Rudobachta va Galina A. Zueva [6] da cong
bd nghién ciru vao nam 2019 cho san pham siy
bép & ché do 60°C véi tac nhan lanh duoc st
dung 1a R600a (isobutane), két qua ctia nhoém
nghién ctru chi ra rang v6i hé théng say nay cho
phép tiét kiém t6i 66% nang lugng sir dung cho
qué trinh sy bép.

Pham vi nghién ctu cua bai bdo Ia
nghién ctru thuc nghiém su anh hudng cta ché
do say dén thoi gian say, toc do giam am cling
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nhu ning lugng tach 4m trén san pham tra hoa
Lavender. Bén canh do, thuc nghi€ém so sanh
danh gi tinh hi¢u qua cta siy san pham tra hoa
Lavender trén hai hé thong sy, hé thong siy
bom nhiét va hé thong sy bom nhiét tang soi
nham danh gia sy vuot trdi cua phuwong phap
sdy vé mit thoi gian, vé mit ning luong ciing
nhu chét lugng ciia san pham sau khi séy.

2. PHUONG PHAP NGHIEN CcUU

2.1. Xac dinh am d¢ va toc d§ giam am cua
san pham

Dé phan tich, tinh toan két qua say, cac
phuong trinh tinh vé lugng nudc tach ra cua
qua trinh sdy, vé am do san pham theo thoi
gian, vé toc do séy va hé sb tach 4m duoc trinh
bay nhu sau:

M, M, - M, (1)
Mo, =M.~ )
L T —w,
100 — W
WF: WE_MHZGITG (3)
100 — W,
W, = W, — Water.——— 4)
ME
M —M
ME = t+AE 3 (5)
At
M
SMER = 222 (6)

2.2. Nghién ctru thuc nghiém
2.2.1. Chudn bi méu vit liéu sdy — hoa Lavender

Hoa Lavender hay con goi la hoa
O4ai Huong voi tén khoa hoc la Lavandula
Angustifolia. Hoa Lavender dong Costa dugc
tréng tai thanh phé ba Lat, tinh Lam Déng,

Viét Nam. Trén hinh 1 minh hoa hoa Lavender
va cau truc cay.

Hinh 1. Hoa Lavender va cdu triic cdy
2.2.2. H¢ théng thi nghiém
M0 hinh hé thong siy bom nhiét ting sbi:

Hé thdng bom nhiét tang s6i dugce ché
tao va sir dung trong thuc nghiém say san pham
v6i cong suat may nén 1a 0,532kW, ning sut
tach am dan lanh 2,37kW, st dung hai dan
noéng ning suat lan luot 1a 2,37k W va 0,472kW,
tac nhan R134A duoc st dung trong hé thong.
Pham vi nhiét do vao budng sdy cé thé diéu
chinh tir 35°C dén 55°C. Vi ché do sdy bom
nhiét, hé théng quat ting sbi s& ngung hoat
dong.

Hinh 2. M6 hinh thiét ké 3D
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Hinh 3. M6 hinh ché tao

Tac nhan sdy tir budng hoa tron duoc
dua vao dudi ghi budng sdy. Ghi sy 1a mot tim
ludi thép cé nhiéu 16 c6 kich thude thich hop dé
tac nhén sdy di qua ma céc vat liu séy khong bi
r01 xubng. Tac nhan sdy & ché do say theo yéu
cau dugc qua 16p vit liéu, trong buong sdy, voi
téc do thich hop, nang cac vat liéu sdy 1én va
lam cho ching x40 tron bap bung trong dong
tac nhan nhu mot dich thé dang séi. Pic trung
ctia hé thong sy tang soi 14 vat ligu sdy ¢ thé
s0i trao d6i nhiét am v6i dong tac nhan. Khi toc
d0 tac nhan bé, 16p vat lidu sdy nam yén.

Dé tac nhan sdy dat ché do yéu cau,
hé thong bom nhiét duge sir dung dé xu 1y tac
nhan sdy. Tac nhan sdy di qua dan lanh duogc
tach nudc, sau d6 qua dan néng dé gia nhiét
1én lai dén nhiét do sdy yéu cau. Cac thiét bi
cam bién, thiét bj diéu khién dugc sir dung dé
tac nhan sdy dat duoc nhiét do, van tdc tai didu
kién thi nghi¢m.

Dung cu do:
Céc dung cu do dugc str dung trong céc

thi nghiém sy duoc trinh bay trong bang 1 véi
cac thiét bi c6 do chinh xac cao.

Bdng 1. Dung cu do.

Théng sb do Thiét bi Do chinh xac
Van toc Testo 425 +0.3 m/s
Nhiét do Datalogger TC L0.1°C

type K
Amdokhong | by ) + 3%
khi
Kh?‘ h.IAQng Digital scale + 0.1grams

vat liéu

Am do vat liéu | AND MX-50 £0.1%
Ton that Cole Parmer-

/ + 0,

ap suat PH721 2%

Diéu kién thi nghi¢m:

Céc thi nghiém dugc tién hanh & cac
diéu kién duogc trinh bay trong bang 2. Vi van
tde séy 1a 1,5m/s, pham vi nhi¢t o thay ddi tir
38°C dén 52°C, bé day san pham tir 13mm dén
37mm dugc tién hanh trén hai h¢ thong say la
bom nhiét va bom nhiét tﬁng SO1.

Bdng 2. Piéu kién thi nghiém.

Van téc 1,5m/s
Nhiét do 38, 40, 45, 50, 52°C
Bé day san pham 13, 20, 25, 30, 37mm
Ak Bom nhiét tang soi,
HE thong bom nhiét

3. KET QUA VA THAO LUAN

3.1. Panh gia anh huwéng cia nhiét do siy
dén qua trinh siy

Thuc nghiém siy tra hoa Lavender
duoc thuc hién trén hé théng séy bom nhiét
tang s6i & ché d6 van toc 1,5m/s, bé day 16p hoa
30mm vdi tai cac gia tri nhi¢t do 40°C, 45°C,
50°C. San phém ban dau c6 am do 1a 75% duoc

sdy dén khi 4m do con lai 1a 10%. Dé lam kho ¥~
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tra hoa Lavender ¢ 40°C mat dén 735 phat, ¢
45°C can 435 phut. trong khi ¢ nhiét 4o 50°C,
thoi gian sdy rat ngan 1a 210 phat, két qua duoc
trinh bay trén hinh 4. i vé6i toc do sdy, Hinh 5
thé hién két qua & ché d6 50°C, tdc do siy tang
gan gap 3 1an so voi & 40°C, diéu ndy c6 thé
théy sy anh huong cia nhiét do trén hé théng
sdy bom nhiét tang s6i 1a rat 16n. Bén canh do,
xét vé mit chat luong clia san pham, san pham
sdy c6 do gitr mau tot, hé thong siy tuin hoan
kin nén san pham van giir dugc mui huong.

—&— Day 30mm - 400C
==8— Day 30mm - 450C
=~ Day 30mm - 500C

2

W
(=]

Am dovit liéu sdy - W [%]
5 8 & 8

=
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Thoi gian say - t [phut]

Hinh 4. Anh hu’ong cia nhiét dg say dén qua trinh
say thé hién trén dwong cong sy

--------- Day 30mm - 400C
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o
o

Hd
(¥

e
=

R [%o/phut]
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Hinh 5. Anh huong cua nhiét do say thé hién trén
dwong cong toc do say

Dénh gia vé mit ning luong thé hién
qua chi s0 SMER thé hién trén hinh 6, c6 thé
thay hé thong say bom nhiét tang s61 ¢ nhiét do

50°C, van toc 1,5m/s c6 hé s SMER ting gip
3 lan so v6i 6 nhiét @6 40°C va tang gap 2,5 lan
so v6i ché do 45°C.

coDay 30mm - 400C
BDay 30mm - 450C

BDay 30mm - 500C 18.10

7.47

Hinh 6. Cdc chi s6 SMER ¢ cdc nhiét ¢ sdy

3.2. Panh gia sw anh hwéng ciia bé day ting
s0i dén qua trinh say

Dé danh gia sy anh hudng cua bé day
16p san pham dén qua trinh sdy trén hé thong
bom nhiét ting s6i, thi nghiém duoc thuc hién
& 5 mic bé day khéc nhau: 13mm, 20mm,
25mm, 30mm, 37mm. Van tc s6i va nhiét do
dugc duy tri khong ddi, voi van toe gi6 1,5m/s,
nhiét do thi nghiém 1a 45°C. Két qua thu duoc
thé hién trén Hinh 7, tai bé day 37mm can dén
720 phut dé siy kho san pham, trong khi d6 tai
bé day 13mm chi can 330 phit dé siy kho, bé
day 20mm can 450 phut, bé day 25mm can 615
phut.

[
o

—#—— Day 13mm - 450C
————— Day 20mm - 450C
——— Diy 25mm - 450C
Day 30mm - 450C
- —G- — Day 37mm - 450C

W [%]
2 3

[
=]

A .A
¢u say -

Am d6 vit li

0 60 120 180 240 300 360 420 480 540 600 660 720
Thoi gian say - t [phit]

Hinh 7. Anh hwong ciia bé day I6p séi d‘en qud
trinh sdy thé hién trén dwong cong sdy

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
IEZS  TAP CHI CO KHI VIET NAM, S6 309, thang 11 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI
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Hinh 8. Anh hu"ong cia bé day I6p soz dén qua
trinh sdy thé hién trén dwong cong toc dé sdy

Hinh 8 cho ta thay duoc téc do say &
bé day 13mm la cao nhit twong duong V(’)’i thoi
glan say 1a ngan nhat, mac du thoi gian say la
ngan nhét, tuy nhién chi s6 SMER cua bé day
16p vat liéu 13mm lai thap nhat; ddi vai 16p vat
lidu c6 bé day 30mm trai nguoc voi thoi gian
say dai hon so v6i 16p vat liéu 13mm nhung lai
c6 chi s6 SMER cao nhét, xép sau n6 1a 1op bé
day 37mm. Nhu vy, khi chon ché d¢ sdy xét
vé chi s6 SMER, ta nén chon bé day 1a 30mm

14 tt nhit.

®mDay 13mm - 450C
M Day 20mm - 450C
GDay 25mm - 450C
O Day 30mm - 450C
BDay 37mm - 450C 7.47

5.91 - 6,04

1,93

vvvvv

Hinh 9. Céc chi s6é SMER tqi cdc ché dé bé day
sdan pham sdy

3.3. So sanh sy tra hoa Lavender trén hé
thong say bom nhiét tang soi va bom nhiét

Dé so sanh tinh hiéu qua cua hé thong

sdy bom nhiét tang sdi cho san pham tra hoa
Lavender, thyc nghiém so sdnh say hoa trén hai
hé théng sdy bom nhiét ting sb6i va sdy bom
nhiét v6i cing ché do sdy nhiét do, bé day 1op
say. Két qua thé hién su vuot trdi cua hé théng
sy bom nhiét ting s6i so v6i hé thong bom
nhiét qua gia tri ty 1& tach 4m va thoi gian sdy,
cling nhu hé sé niang lwong SMER trén hinh
10, hinh 11 va hinh 12. Cy thé nhu sau: Véi
ché do say tra hoa Lavender ¢ nhiét 3o 52°C,
bé day 16p vat liéu 25mm, thoi gian sdy trén hé
théng bom nhiét tang soi giam 2,8 1an, téc do
sdy trung binh tang gap 3 lan va ty 1¢ tach am
tang gap 3,3 lan trén 1kWh nang luong dién
cung cap s0 v6i trén hé thong sy bom nhiét &
cung ché do.

-]
(=1

—6— Day 25mm - Siy bom
nhiét tang soi

—&— Day 25mm - Siy bom

nhiét

=i
(=]

Z

Am d6 vit ligu sdy - W [%]

0 60 120 180 240 300 360 420 480 540
Théi gian say - t [phit]

Hinh 10. Puong cong sdy trén hé thong sdy bom
nhiét tang soi va bom nhiét

0.6 —#— Day 25mm -

—_ Bom nhiét
= tang soi
= Day 25mm -
S 04 Bom nhiét
o

=

- 02

=

<>
-

E‘

0.0 ]
0 20 0 60 80
Am do vat lieu siy - W [%]
Hinh 11. Puong cong toc do sdy trén hé thong sdy
bom nhiét tang sé6i va bom nhiét
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EDay 25mm - Bom nhiét tang s6i
Day 25mm - Bom nhiét

14,30

Hinh 12. Chi s6 SMER sdy bom nhiét tang séi va
bom nhiét

4. KET LUAN

Nghién cuu thuc nghiém phan tich,
danh gia sy anh huong cia cac ché do sdy trén
san pham tra hoa Lavender tién hanh véi két
qua thé hién qua dudng cong siy, dudng cong
tde do séy va chi sd tach 4m trén mot don vi
nang luong tiéu ton. Két qua danh gia duoc tinh
hiéu qua ctia hé théng sy bom nhiét ting sbi so
v6i hé thong sdy bom nhiét thong thuong qua
s6 liéu vé thoi gian sdy giam 2,8 1an, tbc do sdy
trung binh ting gp 3 1an va ty 1& tich 4m trén
1kWh ting gap 3,3 lan. Pong thoi, ¢ nhiét do
cang cao, hiéu qua sdy san pham cang tdi uu,
tuy nhién dbi voi bé day 16p soi thi & ché do
30mm dat két qua kha quan nhat. <

Loi cam on:

Chung t61 xin cam on Truong Dai hoc
Bach khoa, Pai hoc Qudc gia Thanh phé Ho
Chi Minh d3 hd trg cho nghién ciru nay. <

Danh muc viét tat:

1\ Khdi luong san pham tuot;

M Khéi lwong san pham sau khoang thoi gian
say t;

M;: Khéi lwong san pham sau khi sdy;

M .. Luong nudce can 14y ra cta san pham;
W Am d6 ban dau cua san pham tuoi;

Wt. Am d6 cua san pham sau thoi gian sy t;
W_: Am d9 ctia san pham sau khi say;

At: Khoang thoi gian;

MR: Téc do séy;

E: Tong dién tiéu thu cta qua trinh say.
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