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TOM TAT

Bai bdo trinh bay két qua nghién ciru thue nghiém ché dg sdy chanh lat trén may sdy bom
nhiét két hop hong ngoai. Cdc thi nghiém dwoc tién hanh trén trén mé hinh mdy sdy bom
nhiét cong suat 1HP két hop voi bo hong ngoai 2000 W c6 bo diéu chinh cong sudt tir 0% dén
100%. Thiee nghiém dwoc tién hanh véi nang sudt say 1,2 kg/mé; toc do tac nhén say 1,2 m/s
nham danh gia: anh huong ciia bé day vit liéu dén thoi gian sdy; danh ‘hwong cua nhiét do
buong sdy (tac nhan say) va ‘cuong do birc xa hong ngoai den thoi gian sdy, mirc tiéu hao dién
nang va chat Zu’O’ng sdan pham sdy. Két qud cho thay khi sdy véi bé day lat chanh 3mm, nhiét
dé trong buong sdy trong khodang 42,5°C dén 45°C va cuong d¢ birc xa tir 110W/m? dén
3 OOW/m2 la ving sdy c6 hiéu qua t6t. Ngodi ra, nghién ciru da xdy dung phuong trinh hoi quy
tuyén tinh thé hién moi quan hé giita thoi gian sdy véi nhiét dg trong buong sdy va cuong do
bike xa hong ngoai; phwong trinh c6 thé sir dung dé xdc dinh thoi gian sdy thuwc té ciing nhu
hé tro qud trinh thiét ké mdy sdy bom nhiét két hop hong ngodi.

Tir khéa: sdy chanh lat; may say bom nhiét; mdy sdy hong ngoai; mdy say bom nhiét két hop
hong ngoai; hoi quy tuyén tinh.

ABSTRACT

This paper describes the experimental drying of lime slices using an infrared —assisted
heat pump dryer. Experiments were carried out on a heat pump dryer model with a capacity
of 1 HP integrated with 2000 W infrared radiator whose power can be varied from 0% to
100%. Experiments have been performed with the drying capacity of 1,2 kg/batch and the
drying air velocity of 1,2 m/s. Three evaluations were considered: the effect of material
thickness on drying time, the effect of temperature in drying chamber and intensity of infrared
radiation on drying time, power consumption and product quality. The results showed that the
drying process having 3 mm thickness of lime slices, the temperature in the drying chamber of
42,5+45°C and the radiation intensity of 110=300W/m? was the good effective drying range.
In addition, the study formulated a linear regression equation for the drying time relationship
with drying chamber temperature and infrared radiation intensity. This mathematical model
can be used as reference to determine actual drying time as well as a helpful tool for
designing infrared - heat pump dryer.

Keywords: dried lime slices; heat pump dryer, infrared dryer, infrared - heat pump dryer,
linear regression.

. - twoi thi trén thi truong con c6 chanh sdy kho

1. 101 THIE : : , .
GIOI U ‘ . ‘ thanh pham. San pham chanh sy kho dugc
Chanh la loai trai cay ¢6 nhi€u .101 ich danh gia tot, c6 thé st dung lam tra, lam thuc
trong bao v¢ strc khoe. Hién nay, ngoai chanh  pham chire niing, 1am dep, gia vi. Hién nay,
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chanh siy thanh phdm trén thi truong dugc
say ¢ nhiét d cao bang di¢n trd, do d6 anh

hudng 16n dén mau sac, ham lugng vitamin C,

tinh dau va cac vi luong khac trong chanh [1].

Theo nghién ciru cia Leonard va cong
su (cs) [2] vé anh hudng cua birc xa hdng
ngoai den céu trac cua chudi sy cat lat; ho
chi ra rang buc xa hong ngoai lam tang d
xop ctia chubi sdy, gitip chat lugng san pham
say dugc nang cao. Tan va cs [3] nghién ctu
anh huong buc xa hong ngoai dén sy thay
d6i mau sic ciia dia va khoai tay; két qua
nghién ctru cho thiy birc xa hong ngoai
khong lam suy giam mau sic cua dua va
khoai tdy sau khi sdy. Tuong tw, Shi va cs
[4] nghién ctru anh huong cua birc xa hong
ngoai dén viét quét sdy; ho ket luan birc xa
hong ngoai khong pha vo chu tric qua viét
quat sau khi sdy. Paakkonen va cs [5] nghién
ctru ché do sy thao dugc bang birc xa hong
ngoai; két qua nghién ciu cho thdy chat
luong thdo dugc dugce nang cao, thoi gian
sdy giam, ti€u hao dién nang giam. Qua
nhimg nghién ctru trén thay rang buc xa
hong ngoai c6 kha ning cép nhiét nhanh,
déu va it anh huong dén chat lugng san
pham say. Day 1a mot phuong an say co thé
mg dung tét vao thyc té san xuat.

Sdy bom nhiét 1a cong nghé sdy & nhiét
do thap, theo cic nghién ctu thi may siy
bom nhiét c6 hiéu qua s dung nang lugng
cao, chét lugng san phdm siy nhu mau sac,
vi lugng dugc dam bao, phu hop cho sy cac
vat liéu nhay cam. Co nhiéu nghién ctru vé
sdy bom nhiét, don cur nhu: Fatouh va cs [6]
nghién ciu sdy cac loai thao moc trén may
sy bom nhiét; cac tac gia chi ra rang chat
lwong thao moc sau khi sdy nhu mau sic va
vi lugng duge dam bao tbt, chit luong suy
giam khong dang ké. Colak va cs [7] nghién
ctru danh gia hiéu qua exergy qua trinh say la
bac ha trén mdy sdy bom nhiét; ho két luan
hidu suat exergy ctia may dat 76, 03+97,24%.
Erbay va cs [8] nghién ctru ché do sdy 1a 6 liu
trén may sdy bom nhiét; két qua nghién ciru
chi ra rang ham lugng Phenolic trong san
pham sy cao, hiéu suét exergy cta hé thong
16n nhat dat 69,55%.

Su két hop giita siy bom nhiét v6i sy hd
tro cua burc xa héng ngoai cling da dugc thuc
hién trong nhiéu nghién ctru trudc d6, don cir
nhu: Nathakaranakule va cs [9] nghién ctru
thuc nghlem sdy nhan st dung may sy bom
nhiét két hop buc xa hong ngoai; két luan
nhan kho nhanh, d§ cting giam, tiéu hao nang
lwong thap hon khi siy bang bom nhiét thong
thuong. Deng va cs [10] nghién ctu thyc
nghiém sdy myc trén may sdy bom nhiét két
hop birc xa hong ngoai; két qua nghién ciru
chi ra rang ham lugng protein, mau sic clia
vat liéu say khong thay d6i nhiéu; tuy nhién,
chi s6 vi khuan hiéu khi cta phuong phap
sdy bom nhiét két hop birc xa hong ngoai it
hon so voi sdy bom nhiét thong thuong.
Aktas va cs [11] nghién ctru danh gia hiéu
suét exergy cua mdy sdy bom nhiét két hop
btrc xa hong ngoal dé siy ca rot cit lat; két
luan hiéu suét exergy cua hé thong 31,6 +
66,8%, thot gian say giam khoang 2 lan so
voi sdy bom nhiét thong thuong. Xiaoyong
[12] nghién ctru say khoai tay trén may say
bom nhiét két _hop buc xa héng ngoai; nghién
ctru chi ra rang chat lugng khoai tiy siy
dugc nang cao, tiéu hao dién nang giam
37,22% so v6i sdy bom nhiét truyén thdng.

Céac khao sat liéen quan dén siy chanh
cling da dugc thuc hién thong qua céc nghién
ciu nhu: Matouk va cs [13] nghién clu
chanh (mau vang) cét lat say bang biic xa
hong ngoai; ho két luan rang kha ning giam
am cua chanh tang khi tang cuong do buc xa
va nhiét d6 sdy; & cuong do buc xa 0,973
kW/m? va nhiét do sdy 1a 50°C thi ham luong
axit citric va vitamin C 16n nhat. Darvishi va
cs [14], nghién ctru anh huong ché do say
dén mau sac ctia chanh cit lat trén may sdy vi
song dbi luug nghlen ctru chi ra ring mau sac
ctia chanh sdy s& giam khi ting nhiét do siy.
Tac gia Chin va cs [15] nghién clru ché do
sdy va chat luong cua chanh lat sdy kho trén
may siy bom nhiét két hop dong dién cao
tan; nghién ctu chi ra rang ham lugng
vitamin C ctia san pham sy cao nhat ¢ nhiét
do 50°C.

Hién nay, san pham chanh say trén thi
truong van con nhiéu han ché vé mat chat
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luong san pham, vi vay viéc nghién ciru tim
ra mot gidi phap séy moi cho chanh 1a can
thlet Tur nhirng két qua nghién ciru trén mot
sO loai trai cay khac da cho thiy & trén,
phuong phéap siy bom nhiét két hop véi buc
xa hong ngoai dd chimg to 1a mot trong
nhiing giai phap séy hiéu qua gitp nang cao
chat lwong san pham Vi vay, trong bai bédo
nay, nhom tac gia nhim dén giai phap su
dung bom nhiét két hop birc xa hong ngoai
dé tim ra ché do siy hiéu qua cho chanh cit
lat. Bay cling la huéng nghién ctru ma hién
nay tai Viét Nam van chua c6 tac gia nao dé
cap dén.

2. PHUONG PHAP NGHIEN CUU
2.1 Vit lidu sy

Trong nghién ctu ndy, chanh cét lat
duoc st dung lam vat li¢u séy trong cac thuc
nghiém khao sat. Chanh (Chanh ta) sau khi
chon mau véi duong kinh 440,5 cm dugc
rira sach va dé rdo nuge. Sau do cét 1at voi
bé day lan luot 14 3+0,2 mm, 4+0,2 mm va
540,2 mm. Mdi mé say véi khdi luong
chanh 13 1,2kg. Qua trinh say két thic khi
do 4m chanh dat yéu clu 1a 13%. bo 4m ban
dau cia chanh duoc xac dinh biang phwong
phap can. Thoi gian kiém tra mau 30 phit.
Do am vat liéu tai mot thdi diém duge xdc
dinh bang cach can sau dé tinh toan theo
cong thuc (2).

2.2 Phuwong phap va muc tiéu thwe nghiém

Trong nghién ctru ndy, chanh cit lat
dugc su dung dé lam vat liéu séy cho thuc
nghiém. DJ am ban dau cua chanh dugc xac
dinh bang phwong phap ti sdy va duogc tinh
theo cong thuc [16]:

W GO GC
G

o

.100% (1)

Trong do :
G, : Khi luong ban dau vat liéu; g
G. : Khéi lugng vat liéu sau khi sdy kiét; g

Do am vat lidu sy tai mot thoi diém
duoc xac dinh [17]:

W = G .100% (2)
G

i
i

Trong do :

Gui- Khéi lwong nude trong vat licu tai thoi
diém do; g

G- Khéi luong vat lidu tai thoi diém do; g

Day 1a co so dé kiém tra d6 am vat liu
trong qua trinh thuc nghiém.

Mure ti€u hao dién nang cua may sy
dugc xac dinh bang luong dién tiéu tén cho
mé sdy trén khoi lugng san pham thu dugc:

P
=L kWh/k 3
G g (3)

Trong do:

P, : Luong dién nang tiéu tén cip cho mé
say; kWh

G: Khbi lugng san pham siy; kg

Céc ché do sdy chanh ct lat khac nhau da
duoc thuc hién véi 3 muc ti€u sau:

Muc tiéu 1: Danh gia anh huéng cta bé
day vat li¢u dén thoi gian say va muc tiéu
hao dién nang.

Muyc tiéu 2: Danh gia anh huong cua
nhi¢t do buong sy (tac nhén say) va cuong
d6 birc xa hong ngoai dén thoi gian say.

Muc tiéu 3: Banh gia muc ti€u hao dién
ndng va chat lugng chanh sau khi say so voi
phuong phéap say bom nhiét va dién tro.

2.3 M6 hinh thuc nghi¢m

M6 hinh may sdy bom nhiét sir dung
trong bai bao dugc thiét ké dua trén cac yéu
cau sau:

- Vit liéu séy: Chanh cit 14t

- P06 4m ban dau: 83,7%

- D6 am yéu cau clia san pham: 13%
- Nang suat: 1,2 kg/mé

- Thoi gian say: 10 gio.
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1: Buéng séy, 2: Bén birc xa h@)ng ngoai,
3: Dan bay hoi, 4:Tu dién, 5: May nén,
6: Dan ngung tu phu, 7: Dan ngung tu chinh

Hinh 1. M6 hinh may Say bom nhiét
két hop birc xa hong ngoai

Hinh 1 va Bang 1 thé hién cic thong s6 k§
thuat ciia mo hinh say d thiét ké. Dé khao sat
anh huong cua buc xa hong ngoai 1én chat
lwong san pham va thoi gian sdy, h¢ thong da
dugc tich hop thém bo den hong ngoai gom 2
bong, mdi bong cd cong sudt 1000W co thé
diéu chinh cong suét tir 0+100%. Ngoai ra,
méy sy ciing c6 thé diéu chinh dugc nhiét o
sy trong khoang 40:45°C, van toc gid
0,5+1,2m/s. Nhiét @6 tac nhan séy duoc kiém
soat bang role nhiét 46 EW-181H ! dau cam
bién dugc bé tri ngay giira budng say c6 boc
che chin tranh nhan buc xa truc tiép cia dén
hong ngoai.

Bing 1. Théong sé ky thudt mdy sdy

2.4 B6 tri thi nghiém va dung cu do

Thyc nghiém dugce bd tri theo phuong
phéap ngau nhién gia tri trong ving khao sat.
Ba bién dau vao 1a: nhiét d6 say duoc bd tri
theo 3 muc 40°C; 42,5°C; 45°C, cuong do
btrc xa hdng ngoai dugc bd tri voi 5 murc
50W/m?; 70W/m?; 200W/m?; 280W/m?;
350W/m? va bé day lat chanh 8=3+0,2mm
duoc xem xét dé khao sat.

Trong qué trinh thuc nghiém, cac thong
s6 ctia ché d6 sdy (46 4m cua chanh, nhiét do
khong khi trong budng sy, cuong do buc xa
hdng ngoai, dién ning tiéu thu) duoc ghi nhan
thong qua cac thiét bi/dung cu do sau:

e Role nhi¢t d0 EW-181H véi khoang do
va kiém soat nhiét d -45+80°C; do chinh
xac +1°C.

e (Cong to dién Emic do chinh xac £2%
toan day do (kWh).

e May cit It hoa qua Dremax; khoang cit
1£12 mm; d6 chinh xac 0,2 mm.

e (Can dién tor Kitchen scale loai 5kg;
khoang can 0+5000g; d6 chinh xac £1g.

e Thiét bi do buc xa Tenmars TM-206 ;
khoang do 0+2000W/m?; do chinh xac
+0,1W/m?2.

3. KET QUA VA THAO LUAN
Trong qua trinh thyc nghiém, do bé day

lat cat rat kho dong nhat nén do am ban dau it
nhiéu ¢c6 sy thay ddi. Vi vay, O mdi mé say,

STT|  Tén bd phin Thong so cac lat chanh voi bé day khac nhau dugc say
1 | Khung may 1800x320x1600mm| ki€t cho dén khi khoi lwgng khong doi dé xac
2 thé hién nhu Bang 2.
3 | Budng say 500x320x400mm , i d6 dm ban dd
. Bdng 2. Két qua xdc dinh déo am ban ddu cua
4 | May nén IHP, 1 pha/220V chanh cdt lat véi bé day 3mm, 4mm va S5mm
5 | Dan ngung tu chinh |4,4 m% hiang XMG B2 day lit chanh P6 Am ban
6 | Dan bay hoi 4,4 m?, hing XMG STT (mm) dau (%)
7 | Danngung tu phu  |1,2 m% hiang XMG 1 3 83,7
8 | Van tiét luu TEX02- kim 02 2 4 84,3
=200 m’/h 5 84,7
7| Quat 3—5(5)(;m /
. > Két qua Bang 2 cho thiy, v6i bé day cang
10 | Bén hong ngoai 2 dén x 1000W mong thi am d6 ban dau cang nho; cu thé, dbi
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v6i lat chanh cit day 3mm thi 4m d6 ban dau
1a 83,7%, lat chanh cit day 4mm thi am do
ban dau 1a 84,3%, lat chanh cit day Smm thi
am do ban dau 1a 84,7%. Diéu nay co thé giai
thich rang khi bé day lat chanh cang mong thi
tép chanh it di hodc tép chanh bi v& khi ct
nén luong 4m trong mau giam xudng theo bé
day lat cit.

Vi phuong phap sy hong ngoai chi phu
hop véi cac san pham sdy mong, c6 do day
khoang 1mm dén 5mm, nén nhom tac gia chi
thyc nghiém cét chanh lat trong khoang bé
day nay. Tuy nhién, thyc té cho thay voi bé
day lat chanh tr 2mm tr¢ xudng, lat chanh rat
mong, khi sdy kho bi dinh vao khay, dé v& khi
liy ra khoi khay sdy va khong gilr dugc hinh
dang ban dau. Do d6, cac bé day 1mm va
2mm da khong dugc dua vao thuc nghiém.

Pé danh gia anh huong bé day vat lidu
dén thoi gian sdy va muc tiéu hao dién nang,
nhém tac gia tién hanh thyc nghiém siy chanh
cat lat vi cong sudt 1,2kg/mé; tdc do tac nhan
séy 1,2m/s; nhiét do trong buéng séy 45°C;
cuong do bic xa hong ngoai 350W/m? cho
cac bé day lat chanh lan luot 1a 3mm, 4mm va
5mm; 4am do yéu cau cudi cung 1a 13%. Két
qua thyc nghiém thé hién & Bang 3.

Bing 3. Két qua thuc nghiém cdc mé sdy
chanh cat lat voi bé day 3mm, 4mm va Smm

<
s | =l .s
= ~ o0 N
~~ Rl < <
— - :'
2 gé ;E\(g* & £ A 3
~<Q m <§
/M =
3 13 20,6 11,5
2 4 16 25,6 11,5
5 24 38,6 12,3

Két qua thuc nghiém cho thdy, thoi gian
sdy thay dbi dang ké khi thay doi bé day lat
chanh. Thoi gian sdy chanh cat 1at 3mm it hon
thoi gian sdy chanh cat 1at 4mm va 5mm lan
luot 1a 3 gio va 11 gid. Muc tiéu hao dién
nang khi sy chanh cat lat 4mm va Smm so
v6i chanh cat lat 3mm tang 1an luot 24,2% va
87,3%. Két qua thé hién nhu Hinh 2.

180 - 171,6
160

140 ]
120_- 113,8

100 ] 91,6
80 ]
60
40]
20

.

P ( kW.h/kg)

3rr]1m 4rrl‘|m 5nl1m
Hinh 2. Mirc tiéu hao dién nang khi sdy
chanh cat lat 3mm, 4mm va Smm

Do d6, trong céc thuc nghiém tiép theo,
nhim thuén tién cho viéc khao sat, danh gia
cac thong sd khac, nhom tac gia da gitr ch dinh
bé day chanh cat 4t ddy 3mm cho cac mé siy.

Béng 4 thé hién anh hudng cia nhiét do
budng sy va cuong do birc xa hong ngoai dén
thoi gian sdy ciing nhu dén muc tiéu hao dién
nang cho 1kg san pham.

Bing 4. Két qua thuwc nghiém ché d¢ sdy
chanh cdt lat trén mdy sdy bom nhiét két hop
bike xq hong ngoai

= g -
k= % = e
= & = | 82| 82=
2 E o DT EE
£ B = %’ =~
1 0 30 164,0
2 50 29 156,4
3 70 25 136.4
40
4 200 24 148.4
5 280 22 137,3
6 350 26 158.,2
7 0 27 140,4
8 50 20 131,1
9 70 16 102,2
42,5
10 200 13 85,8
11 280 15 98.2
12 350 18 116,4
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= %'; = g2 & s =
N R 2 &2
13 0 25 160,9
14 50 14 104,5
15 70 13 95,9

45

16 200 11 80,9
17 280 11 78,2
18 350 13 92,4

Két qua thuc nghiém tir Bang 4 cho thay,
nhiét do sa‘iy va cuong dg birc xa héng ngoai
anh huong 16n dén hiéu qua qué trinh sdy.
Vi nhiét d6 trong budng sdy tir 40°C+45°C
thi cuong do birc xa hong ngoai dé qua trinh
sdy hiéu qua nim trong khoang 200W/m? +
280W/m2, thé hién ¢ thoi gian sdy giam, kém
v6i mirc tiéu hao dién ning thap. Tuy nhién,
khi cong sudt hong ngoai ting lén dén
350W/m?, hé thong lai cho thoi gian sdy lau
hon va muc tiéu hao dién niang 16n hon. Piéu
nay c6 thé giai thich vi & mac 350W/m?, khi
dén héng ngoai mdi vua bat thi nhi¢t do
buéng séy da nhanh chéng dat nhiét do séy
yéu cau, luc nay dén hong ngoai dugc bd
diéu khién ty dong ngit, dan dén cac tia birc
xa nhiét chua kip chiéu 1au vao san phdm sdy
nén lam thoi gian siy lau hon. Két qua thé
hién nhu Hinh 3 va Hinh 4.

SO oo
SRR

324
gg: / 777 - BXO(Wim’)
26 —1- BXSO(W/m;)
241 7] - BXTOWinr)
224 BEER - BX200(Wim')
20 RN - BX280(Wim)
218 EEEHH - BX350(Wim')
£ 16
+~ 14
b N
o N\
H i N

40(°C) 425(C)

Hinh 3. Anh hieong nhiét dé va cuong do
bure xa den thoi gian say

W73 - BXO(WIm')
170 - - BX50(W/m’)
' 7| z222- BxToWim?)
BT - BX200(Wim’)
Y- BX280(Wim’)
E=1- BX350(Wim’)
7

T AT

[@ Q%=

42,5(°C 45(°

~

)

Hinh 4. Anh hieong nhiét dé va cuong do
bure xa den muec tiéu hao dién nang

Béng 4 ciing cho thdy, ¢ ché do siy bom
nhiét c6 két hop birc xa hong ngoai 50W/m? +
350W/m? thi thoi gian sdy giam tir 1 gio + 14
gid va ti€u hao dién nang gidm tur 3,54% +
51,4% so voi sdy bom nhiét don thuan (3 thir
nghiém Gng voi qm = 0 trong Béang 4). RO
rang, khi két hop birc xa hong ngoai thi hiéu
qua sdy ting 1én rd rét. Két qua thé hién o
Hinh 5.

60 - :
- BX50(W/m®)
774 BXTO(W/m®)

50+ BRZE] - BX200(W/m")

;\B‘ - BX280(W/m”)

\’240- E=3- BX350W/m’)

3]

L 30

£ %

b4

42,5;(°C) 45(5(:)

Hinh 5. D¢ giam tiéu hao dién nang khi sdy
bom nhiét ket hop birc xa hong ngogi so voi
say bom nhiét don thuan

Vé6i nhiét do trong budng sdy 42,5°C +
45°C; cuong do birc xa 110W/m? =+ 300W/m?
thi cho thoi gian sdy nho hon 12 gio. Day la
ving sdy co thé tham khao, 4p dung vao thuc
té san xuat. Két qua thé hién nhu Hinh 6 va
Hinh 7.
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t °c)

50 100 150 200 250 300
q (Wim?

Hinh 6. f?& thi Contour thoi gian §cfy theo
nhiét do say va cuong do birc xa hong ngoai
t(h)i

Hinh 7. D6 thi ludi thoi gian sdy theo nhiét
do va cuong do burc xa h5ng ngoai
Dé xdy dyung phuong trinh hdi quy tuyén
tinh mdi quan hé thoi gian sdy v6i nhiét do
trong budng sdy va cuong do bic xa hong
ngoai, qua cac thyc nghi¢ém, nhom tac gia
chon vung khéo sat:

- Nhiét do trong budng sy: t = 40 + 45°C
- Cuong do birc xa: g = 70 + 280 W/m?

Thuc hién phan tich hdi quy, ham sb
thoi gian sdy t theo nhiét do sdy t duoc xac
dinh:
1=9,6773.1010.4-6:00131 (4)

MJdi twong quan giita thoi gian sdy T va
nhi¢t do say t thé hi¢n nhu Hinh 8.

28- , . : , : .

2%}

tau=9,67735E+10-t5.001"

2%-

2

Thoi gian say - z(h)

38 39 40 41 42 43 44 45 46
Nhiet do say -t (°C)

Hinh 8. Moi tirong quan tvad t

Tiép tuc thuc hién phén tich hdi quy anh
hudng ciia cudng do burc xa hdng ngoai q dén
ham sé /%9131 Két qua phan tich hdi quy
thé hién nhu Hinh 9.

x10"
1

T T T T
n n

105 dlt 013121 20563411 - 3,48447E+08-q + 863882:°

10

95

ﬂf6'00131
©

TR

80 120 160 200 240 280 320 360
Cuong do buc xa hong ngoai - q ( W/mz)

Hinh 9. Moi twong quan o/t vg g
Ham s /62053 theo g duoe xdc dinh:
T/t600131=1 22563.10!1-3,48447.10%.q

+ 863882.¢° 5)

T phuong trinh (4) va (5) ta lap duoc
phuong trinh hoi quy tuyén tinh thoi gian sdy
theo nhiét do séy va cuong do bic xa héng
ngoai:

T=t000131 (1,22563.10'1-3,48447.10%.q
+ 863882.q2) (6)
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Trong do:

: Thoi gian sdy; gio (h)

t: Nhiét d6 sdy; °C

q: Cudng do buc xa hong ngoai; W/m?

Phuong trinh (6) dwoc lap v&i hé sb
twong quan R?=0,9797. Sai léch ham thoi
gian 1ap dugc voi két qua thyc nghiém £10%
thé hién nhu Hinh 10.

30
28
26

24}

Thoi gian say ham hoi quy - zpoiquy (h)

Thoi gian say thuc nghiem -

z (h)

Hinh 10. Sai s6 giita ham thoi gian sdy ldp
dwoc so voi két qua thuc nghiém

Két qua trén cho thdy, phuong trinh (6)
co thé str dung dé du doan thoi gian sdy chanh
cat 1at 3mm khi say trén may say bom nhiét
két hop birc xa hong ngoai voi pham vi ts= 40
+45%C; qox= 70 + 280 W/m?.

Dé danh gia tiéu hao dién nang va chat
luong san pham khi say bom nhiét két hop
hong ngoai so voi say dién trd, tac gia tién
hanh thyc nghiém say dién trd & 60°C (nhiét
d6 sdy chanh lat hién dang st dung trén thi
truong) va sdy dién trd & 45°C dé so sanh véi
truong hop sy bom nhiét két hgp hong ngoai
& nhiét do sdy 45°C.

Két qua thyc nghiém cho thay, khi cing
nhiét do sdy 1a 45°C thi tiéu hao dién ning khi
sdy bom nhiét ket hop butrc xa hong ngoai thap
hon so vé6i sdy dién tro, xdp xi khoang
0,87+0,9 lan (Hinh 11) khi sir dung cuong do
burc xa 200 + 280W/m?,

1.8
1.7
1.6
1.5
1.4
1.3
i
a”1.04
~_ 0.9
20.84
0.7
n_mO.G—_
0.5
0.4
0.3
0:2
0.1
0.0

oW/m*  50W/m° 70W/m° 200W/m® 280W/m’ 350W/m°

Hinh 11. Mitc tiéu hao dién ndng khi sdy
bom nhiét ket hop birc xa hong ngogi so voi
say bang dién tro o nhiét do 45°C

Bén canh do, khi danh gia vé cam quan
san pham su dung siy bom nhiét két hop buc
xa hong ngoai, két qua cho thidy mau sic cac
lat chanh van duogc tuoi twong tw nhu khi sdy
bom nhiét don thuan & cung nhiét dg, trong
khi cac mau sdy bang dién tré c6 mau sim hon
o rét (Hinh 12).

b) Mau say dién tro
45°C

a) Mau say dién tré
60°C

d) Mau say bom nhiét

45°c két hop BXHN 45°C

Hinh 12. Mau scfc cam quan cua chanh kh{
say bom nhiét ket hop hong ngoai (d) voi say
dién tro (a,b), bom nhiét (c)

Ngoai ra, cac mau danh gia vé thanh phan
dinh dudng con lai trong san pham siy cho
thiy thanh phan vitamin C ctia chanh siy bang
bom nhiét két hop hong ngoai co gia tri trung
binh cao hon tir 3+20% (Hinh 13) so v&i sdy
bang dién tré ¢ cung nhiét do, va hon hén ham
lwong vitamin C khi sdy & nhiét do 60°C tir
33+55% .
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Hinh 13. Ham luong vitamin C trung binh
trong chanh lat say kho khi say bom nhiét két
hop hong ngoai va say dién tro

R& rang, néu quan tdm dén chét luong
san phdm chanh sdy thi sdy bom nhiét két
hop buc xa hong ngoai la mét phwong phap
c6 thé sir dung dé thay thé phuong phap siy
bang dién trg.

4. KET LUAN

Trong nghién ctru nay trinh bay thuc
nghiém danh gia muc tiéu hao dién nang
cling nhu chat luong say chanh cit 1at trén
méay sdy bom nhiét két hop buc xa hong
ngoai. Qua nghién ciru c6 mot sb két luan
nhu sau:

— Bé day lat chanh anh huong 16n dén thoi
gian sdy va tiéu hao dién niang, qua thyc
nghiém cho thiy bé day phu hop cua lat
chanh khi say trén may siy bom nhiét két
hop birc xa hong ngoai 1a 3 mm.

— Tiéu hao dién nang khi siy chanh cit lat
trén may say bom nhi¢t két hop birc xa

hong ngoai giam tu 3,35+56,02% so voi
sdy bom nhiét don thuan. Qua do, cho
thy say chanh cit lat trén may sdy bom
nhiét ket hop birc xa hong ng0a1 tang hiéu
qua say va giam tiéu hao vé nang luong
dang ké.

Thoi gian siy va ham luong vitamin C
trong san pham anh hudng nhiéu béi nhiét
do say va cuong d6 birc xa hdng ngoai.
Qua thuc nghiém cho thdy vé6i nhiét do
say 42,5+45°C va cuong do buc xa
110+300W/m? 12 viing sdy c6 hiéu qua tdt,
do d6 c¢6 thé tham khao, ap dung vao thuc
té san xuat.

Phuong trinh hoi quy (6) thé hién m01
quan h¢ gitra thoi gian sdy voi nhiét do say
va cuong do buc xa hdng ngoai khi say
chanh cét 1at 3 mm trén may siy bom
nhiét két hop hong ngoai trong pham vi: t
=40 + 45°C; q=70+ 280W/m?. Phuong
trinh (6) c6 the sir dung dé xac dinh thoi
gian say khi sdy thuc té hodc khi thiét ké
méy sy bom nhiét két hop hong ngoai.

Khi sdy bom nhiét két hop hong ngoai dé
say chanh cit 1at thi chét lugng san pham
vé mdt cam quan va ham lugng vitamin C
t6t hon 16 rét so voi giai phap sdy dién tro.
Ham luong vitamin C khi sy b0'm nhiét
két hop hong ngoai ¢ nhiét do sdy 45°C
cao hon khi siy bang dién tré & ciing nhiét
do tur 3+20%.

Qua nghién ctru cho thiy, sdy chanh cit 1at
trén may siy bom nhiét két hop buc xa
hong ngoai c6 thé ap dung vao thyc té san
xuit thay thé phuong phap sdy bang dién
trd hién nay, nhim muyc dich néng cao
chat luong san pham say.
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