KHOA HOC CONG NGHE

NGHIEN CUU THUC NGHIEM XAC DINH CHE B0 SAY
THICH HOP TRONG THIET BI SAY SAM BO CHINH
BANG PHUONG PHAP BOM NHIET KET HOP
SONG SIEU AM
Nguyén Hay!, Lé Quang Huy?', Lé Thanh Dat?, Ngé Thi Minh Hiéu?

TOM TAT

Sam Bé Chinh (Abelmoschus sagittifolius) 12 mot duoc liéu quy, c6 gia tri cao, thanh phan héa hoc chinh 1a
saponin triterpen, coumarin, chat nhay, acid béo, duong kht, polyphenol, cic nguyén té vi luong, trong do6
thanh phén saponin duoc xem nhu 1a hoat chat chinh tao nén nhing gi4 tri ciia nhan sam. Hién nay, & Viét
Nam céc cong trinh nghién ctru vé sam Bé Chinh con han ché, chi yéu & linh vuc bao ton, nhan giong phat
trién hoac vé tinh chat duoc 1y ctia sam, s6 luong nghién cttu vé bao quan va say kho sam sau thu hoach hau
nhu rat it. Vi vay viéc nghién cru phat trién ky thuat sdy sam dé dam bao chat luong vén quy va nang cao
gia tri kinh té€ clia sam sau qua trinh ché bién 1a that su can thiét va cé y nghia khoa hoc. K€ thira cac cong
trinh nghién ctru vé say khi cé sy hd tro cia séng siéu am trong va ngoai nudc, can cit vao dic tinh ctia sam
B6 Chinh, bai bao nay trinh bay két qua nghién ciru ché tao va phuong phap thuc nghiém xac dinh ché do
say thich hop trén thiét bi sdy sam B6é Chinh bang phuong phap bom nhiét két hop véi séng siéu am.

Tt khoa: Bom nhiét, chi phi dién nang, saponin, sém B6 Chinh, song siéu 4m, thoi gian say.

1. DAT VAN BE

S4y 1a qua trinh tach 4m ra khéi vat lieu khong
chi @€ 1am kho ma doi hoi vat liéu sau qua trinh say
phai dam bao chat luong theo mot tieu chudn nao d6
voi chi phi sdy 1a pht hop.

Séng siéu am 1a séng co, cé tan s vuot ra khoi
gi6i han nghe cta tai nguoi. Song siéu am duoc tng
dung rong rai trong nhiéu linh viuc khac nhau nhu y
hoc, sinh hoc, hoa hoc, cong nghiép thuc pham, gia
cong co khi. Ngay nay, c6 rat nhiéu cong trinh
nghién cttu danh gia anh hudng ctia séong siéu am lén
hiéu qua qua trinh sy voi cac loai vat lieu khac nhau:
Carot va vo chanh [1], ca chua [2], ca tim [3], hat dé
cuoi [4], tao [5], khoai mi va tao [6], mam xoi [7],
tiéu xanh [8], dau xanh [9], dau Ha Lan [10], ca rot
[11, 14], dau @6 [12], dang sam [13], dau tay [15].
Céc tac gia déu nhan dinh rang song siéu am hd tro
hiéu qua qua trinh sdy. Cu thé séng siéu am cung
cap nang luong 1am pha vo 1op bién 4m bé mat, dong
thoi lan truyén trong vat liéu sidy cung cidp ning
luong lam cho cac phan t& cau thanh vat liéu sdy
rung, co gian lién tuc ting dao dong dan dén tao ra
nhiéu vi kénh trong vat liéu ciing nhu lam giam luc
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lien két gifra cac phan ti, tt d6 4m trong vat lieu
khuéch tan ra bé mat va tir bé mat vat lieu sdy vao tac
nhan sy mot cach dé dang nho han ché hiéu tng
Luikov. Vi vay rat ngan thoi gian sdy, giam nang
luong tiéu thu dic biét & diéu kién nhiét do sdy thap
thi hiéu qua cang ro rét.

Sam Bo6 Chinh (Abelmoschus sagittifolius) 1a
mot duoc lieu quy, cé gié tri cao, thanh phan héa hoc
chinh 14 saponin triterpen, coumarin, chit nhay, acid
béo, duong khtr, polyphenol, cac nguyén t6 vi luong.
Thanh phan saponin, dugc xem nhu 1d hoat chat
chinh tao nén nhing gia tri cia nhan sam.

Ré sam Bo Chinh sau thu hoach thuong dong
g0i dang twoi trong cac tui chan khong, bao quan &
nhiét @6 nhé hon 8°C, phoi ning hoic siy kho bang
khong khi néng, voi cac phuong phap lam nay da
lam mat di nhitng gia tri duoc tinh quy gia vén c6
cua sam va chua nguy co gay hai cho nguoi tiéu
dung, véi thoi gian stt dung ngan.

Hién nay, & Viét Nam, cac cong trinh nghién ctru
vé sam B6 Chinh con han ché, cha yéu & linh vuc
béao ton, nhan giong phat trién hoac vé tinh chat duoc
ly ctia sam. S6 lwong nghién ctru vé bdo quan va say
kho sam sau thu hoach hau nhu rat it. Vi vay viéc
nghién cttu phat trién ky thuat sdy sam dé dam bao
chat lwong von quy va nang cao gia tri kinh té ctia
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sam sau qua trinh ché bién 1a can thiét va c6 y nghia
khoa hoc. Sau khi tim hiéu vé vu diém ctia séng siéu
am hd tro trong qua trinh sdy, cin cit vao dac tinh
ctia sam Bo Chinh va nham dam bao chét luong duoc
tinh va giam chi phi sdy. Phuong phap sy bom nhiét
két hop voi séng siéu am 1a phu hop voi thuc té &
Viét Nam hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

2.1.1. Vit liéu thi nghiém

+ Sam Bé Chinh tuoi duoc trong tai huyén Puc
Hué, tinh Long An boi Cong ty Hoang Ngoc Global.

+ Sam tuoi duoc rira sach, cat 1at voi chiéu day 6
mm.

+ Am do ban déu: o, ~ 82% kg/kgVLA.

+Am d6 yeu cau: o, ~ 13% kg/kgVLA.

2.1.2. Thiét bi thi nghiém

Thiét bi sdy bom nhiét két hop séng siéu am
duoc st dung trong thi nghiém 1 sdn phidm cla
nhom tac gid bai bao tu thiét ké, ché tao. So d6
nguyeén ly thiét bi siy duoc thé hién & hinh 1.

BUONG SAY e

Hinh 1. So 6 nguyén ly thiét bi siy

- Nguyén Iy lim viéc:

Sam b6 chinh cat 1at véi chiéu day 6 mm duoc
trai déu trén khay va dat trong budng sdy. Dong tac
nhan sdy dau tién duoc quat théi qua dan lanh, tai
day mot phan 4m sé duoc ngung tu va tach ra khoi
tac nhan sdy sau d6 tdc nhan sdy tiép tuc di vao dan
noéng dé gia nhiét dén nhiét do6 yéu cau rdi dua dén
budng sdy. Trong budng sdy, tac nhan siy chuyén
dong theo hudéng song song voi khay sy két hop véi
soéng siéu am phat ra tir bo phat song dé thuc hién

qua trinh trao déi nhiét 4m lam kho vat lieu. Cu thé
duoéi tac dung nhiét ciia tac nhan sdy va dao dong co
hoc cia séng siéu am, 4m trong vat liéu sé dich
chuyén tir tam ra bé mat va sau do tir bé mit khuéch
tan ra bén ngoai nhanh va déu hon. Tac nhan siy sau
khi nhan 4m tir vat liéu sdy sé tré lai dan lanh dé tiép
tuc thai 4m, qua dan ngung va vao lai budng sdy, chu
trinh tuan hoan tac nhan sy dién ra lién tuc dén khi
4m do trong vat liéu sdy dat yéu cau thi dimg lai.

2.2, Phurong phap nghién ctru thire nghiém

2.2.1. Phuong phadp nghién cuu thuc nghiém don
yéu to

Ap dung phuong phap nghién ctu thuc nghiém
don yéu té dé nghién ctru anh huéng riéng cta hai
yéu t6: t — nhiét do tac nhan siy (°C), P — cong suét
soéng sieu am (W) dén Ar — chi phi dién ning riéng
(kWh/kg) va Sp — ham luong saponin (%).

2.2.2. Phuong phap nghién cuu thuc nghiém da
yéu to

Ap dung phuong phap nghién ctu thuc nghiem
da yéu t6 (phuong phap quy hoach thuc nghiém) dé
nghién cttu 4nh huéng déng thoi cua hai yéu to: t —
nhiét do tac nhan sdy (°C), P — cong suit séng siéu
am (W) dén Ar — chi phi dién ning rieng (kWh/kg)
va Sp — ham luwong saponin (%).

Thi nghiém duoc tién hanh theo quy hoach thuc
nghiém bac II dang bat bién quay véi s6 luong thi
nghiém duoc xac dinh theo cong thic sau:

N=25+2k +n, 6))

Trong do: k 1a s6 yéu t6 nghién ctru; 2* 1a s6 thi
nghiém & mtc trén va mitc dudi; 2k 1a s6 thi nghiem
& muc diém sao + a voi (o = 25%); n, 1a s6 luong thi
nghiém lap & mtc co so.

2.2.3. Phuong phap nghién ciiu 101 wu tong quat

Ap dung phuong phap t3i wu téng quat dé xac
dinh gié tri t6i wru chung cta cac yéu to vao cho tat ca
cac thong s6 ra lam co sé cho viéc hoan thién quy
trinh cong nghé va thiét ké cai tién thiét bi sdy nham
trién khai tmg dung rong rai trong thuc tién san xuat.

Bai toan t6i wu héa duoc xay dung trén co s& cac
ham toén 1a cac phuong trinh héi qui, x4c dinh duoc
bing phuong phéap thuc nghiém héi qui c6 dang da
thirc bac II. St dung phan mém Statgraphics 18 dé
gidi bai toan t6i wu trén cac ham muc tiéu c6 diéu
kién phut hop dic trung ctia sam B Chinh khi sdy.
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Ham muc tiéu: Sp > Spg va Ar — min

2.3. Phuong phap xac dinh mét s6 thong s6 cong
nghé ciia qua trinh sdy

2.3.1 Dung cu do dac
Dung cu do dac trong nghién ctru nay gém:

+ Can siy 4m hong ngoai SH-10A: gi¢i han mau
do 3 ~ 50 g; do chinh xac + 0,5%.

+ Can dién t& DS-2002N: gidi han do 2000 g; sai
s6 cho phép + 0,01 g.

+ bong hé do nhiet d0 Hanyoung Nux BR6A:
thang do -50,0 ~ 150,0°C; 6 chinh xac +1%

+ bong hd do nhiét do - 46 4m hang Conotec
Fox-300A: thang do -55,0 ~ 99,9°C; 0 ~ 100% RH; do
chinh xac nhiét do £1% va 4am do 12 £3%

+ Dong hé do toc do gi6 Lutron AM-4203: Do toc
do gi6 0,4 — 25,0 m/s; do chinh xac £2%.

+ Dong hé do dién nang (dién ap V, dong dién A,
cong suat W va dién nang tieu thu Wh) hang PZEM.
Dién ap do 80 ~ 260VAC; dong do 0 - 20A; tan s6
50/60Hz. Do chinh xac +1%.

2.3.2. Phuong phap do dac

Cac so lieu thi nghiém duoc xac dinh theo hai
phuong phép: so6 lieu do dac truc ti€p va s6 liéu xac
dinh gian tiép.

- Nhiét do sdy, thoi gian sdy, khéi luong va do
day sam B¢ Chinh, cong suit séng siéu am, dién
nang tiéu thu duoc do truc tiép bing cac dung cu do
trinh bay & trén.

- Ham luong saponin (g/100 g chat kho): duwoc
xac dinh véi phuong phap saponin/01/2019 (Vién
Nghién ctu Coéng nghé sinh hoc va Moi truong,
Truong Dai hoc Nong Lam thanh phé Hé Chi Minh).

- Ham luong saponin Sp (%) duoc tinh theo cong
thitc sau:

sp =3P 100 (%) @
Sp,

Trong do: Sp; 1a ham luong saponin ban dau
(g/100 g chat kho); Sp,1a ham lwong saponin sau siy
(g/100 g chat kho).

- Chi phi dién ning riéng duoc xac dinh qua biéu
thic:

P
Ar =2 (Wh/kg) ®
m,

Trong d6: P 1a cong suat tieu thu trong qua trinh
say (kW); m, 1a khoi luong sam B6 Chinh truéc khi
sdy (kg); t 1a thoi gian say (h).

-bo 4m twong doi ctia sam B6 Chinh:

Do 4m ban dau cta vat lieu duoc xac dinh
bang can sy 4m héng ngoai SH-10A, thuc nghiém
514n can cho 5 mau ngau nhién roi 14y gia tri trung
binh, két qua xac dinh dwoc do 4m cta sam tuoi:
o, ~ 82%.

Sau khi biét duoc do 4m ban dau, sé xac dinh
duoc khoi lugng chat kho cé trong vat liéu, khoi
lwong nay xem nhu khong thay ddi trong suét qua
trinh sy, duoc tinh theo cong thic:

my = myx(1=a) =m x0,18 (kg) @

Do 4m cta vat liéu tai timg thoi diém quaé trinh
sdy duoc xac dinh sau khi da biét khoi luong chat
kho theo coéng thic sau:

%XIOO (% kg/kgVLA) ®)
2

=

Trong d6: m, 1a khéi lvong sam B6 Chinh trudc
khi sdy (kg); m, 1a khéi lwong sam Bé Chinh tai thoi
diém t (kg); m, 1a khéi luong chat kho c6 trong vat
lieu (kg).

2.3.3. Phuong phap xit Ii s6 liéu

S6 lieu duoc thu thap, luu trit va xit li bang phan
mém Statgraphics 18. St dung phuong phap héi qui,
phan tich phuong sai (ANOVA) @€ xac dinh gia tri
cac hé so trong mo hinh héi qui da thirc. Kiém tra
muc y nghia ctia cac hé s6 hoi qui theo tiéu chuin
Student va tinh twong thich ctia mé hinh theo tiéu
chuén Fisher.

2.4, Quy trinh thuc nghiém
2.4.1 Thuc nghiém ddnh gia kha nang lam viéc

Voi muc dich kiém tra so sanh thoi gian sdy
thuc té véi ly thuyét ciing nhu kiém tra so sanh thoi
gian sdy, chi phi dién ning riéng ctia phwong phap
sdy bom nhiét va phuong phap sidy bom nhiét két
hop song siéu am tir d6 danh gia so b6 hiéu qua cta
phuong phap siy két hop. D4 tién hanh 2 mé siy 1a
bom nhiét va bom nhiét két hop soéng siéu am cong
suat 120 W & cung nhiét do tac nhan siy (TNS)
45°C, van toc TNS: 0,5 m/s, cong suat 1,5 kg/mé
voi do 4m ban dau: o, = 82% (kg/kgVLA), do 4m
sau: o, = 13% (kg/kgVLA).
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2.4.2. Thuc nghiém ddnh gid anh huong cua
cong suat song siéu am

ba danh gia anh hudng cia cong suit song siéu
am dén thoi gian sdy, chi phi dién nang riéng ciing
nhut ham lwong saponin con lai, tit 6 chon duoc dai
cong suat thich hop dé tién hanh cac thuc nghiém
xac dinh ché d¢ sdy thich hop cho thiét bi sdy bom
nhiét két hop séng siéu am.

Ké thtra nhiét do TNS 45°C, van toc TNS 0,5
m/s, tién hanh siy 4 mé véi dai cong suit séng siéu
am tir 40 - 160 W.

2.4.3. Thue nghiém xdc dinh ché do siy thich
hop

Chi phi dién nang riéng, ham luong saponin la
cac chi tiéu kinh t€ ky thuat quan trong trong qua
trinh sdy. Hai chi tieu nay phu thuoc vao nhiéu yéu
to: van toc tac nhan sdy, do 4m cda tac nhan siy,
nhiét do ctia tac nhan sdy, do day lop vat liéu sdy, am
do cta vat lieu sy, thoi gian sdy, cong suit song siéu
am, tan s6 song siéu am, vat liéu tAm phat xa, khoang
cach phat xa, sdy tiép xuc hay khong tiép xuc, cach
bo tri vat liéu say,...

Can c1t vao diéu kién thi nghiém va gioi han ctia
nghién ctru, cac thong s6 dau vao duoc chon 1a thong
s6 dac trung cho thiét bi say bom nhiét két hop séng
siéu am bao gom:

l ] l l
X1 Y1
> . = _ _—
MAY SAY BOM NHIET
KET HOP
Xz SONG SIEU AM Ya
B

Hinh 2. M6 hinh bai toan hop den mé ta qua trinh
nghién ciru

Thong s6 dau vao: X;: Nhiét do tac nhan siy; X,:
Cong suat song siéu am.

Chi tiéu nghién ctru: Y,: Chi phi dién nang riéng;
Y,: Ham luong saponin.

Dé xay dung ham héi quy nhidm danh gia anh
hudng cta cac thong s6 dau vao dén cac chi tieu dau
ra, tir do dua ra ché do say thich hop cho thiét bi sy,
da tién hanh thi nghiém sdy & 3 muitc nhiét do t = 40 -
45 - 50°C va 3 muc cong suit séng siéu am tir thuc

nghiém tham do danh gia anh hudng ctia cong suat
séng siéu am, véi so luong thi nghiém duoc xac dinh
theo cong thic sau:

N=2%+2k+n,=22+22+1=9.

3. KET QUA VA THAO LUAN

3.1. Két qua tinh toan thiét ké

Trén co sé dac diém cau tao, so dd nguyeén ly da
dé xuat va cac yéu cau thiét ké ban dau la sam Bo
Chinh tuoi cat 14t 6 mm, nang suat thiét bi sdy G, =
1,5 kg/mé, am do ban dau o, ~ 82% kg/kgVLA, am
do yéu cau o, = 13% kg/kgVLA, nhiét do sdy t, =
45°C, van toc tac nhan sdy v = 0,5 m/s, thoi gian siy ©
=8 h/mé.

Sau khi tinh toan thiét k&, thong s6 ky thuat cu
thé cda thiét bi sdy bom nhiét két hop séng siéu am
(HPUS) duoc thé hién & bang 1.

T U e A
. - ot ) 4 ’
s T 2 4
o

Hinh 3. Thiét bi sdy thuc nghiém
Bang 1. Thong s6 ky thuat ctia may siy

TT Noi dung Thong so
1 Ning suat (kg/mé) 1,5
Kich thuéc budng sdy:
2 D x Rx C (mm) 900 x 440 x 400
3 Cong su:ilt dong co may 0.4
nén (kW)
Cong suat dong co quat
4 : ’ 0,29
kW)
5 Coéng suat bo phat séng 0.2
kW)
6 Tan so 1?0 phat séng siéu 08
am (kHz)
Kich thuoc tdm phat xa:
7 DxRx C (mm) 260 x 124 x 29
8 Vat lieu lam t4Am phat xa Inox 304
9 Nhiét do titc nhan say t 40-55
(9
10 Toc @6 tac nhan say v 05-3
(m/s)
11 Dbién ap sir dung: Ph/220V/50 Hz
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3.2. Thuc nghiém danh gi4 kha ning lam viéc

Thuc nghiém sdy bom nhiét va bom nhiét két
hop song siéu am (HPUS) cong suit 120 W & ciing
nhiét do TNS 45°C, van toc TNS 0,5 m/s nhu da
trinh bay ¢ muc 2.4.1, két qua thuc nghiém thé hién
& hinh 4.

120

09 m Sdy bom nhiét
10,0 = = Sdy két hop
8.0
72
60 525
449
40
20
00 .
Thin gian sy (b) Chi phi dién ning riéng
(Whkg)
Hinh 4. Biéu d6 ché @6 sdy bom nhiét va bom nhiét
két hop song siéu 4m

Két qua thuc nghiém cho thdy: O ché do sdy
bom nhiét, thoi gian sdy 1a 9,9 gio, khi sdy bom nhiét
két hop séng siéu am cong sudt 120 W, thoi gian sdy
duoc rut ngan con 7,2 gio. Ngoai ra sdy két hop thi
chi phi dién nang riéng ciing gidm so véi sdy bom
nhiét, diéu nay phu hop véi nhan dinh séng siéu am
hd tro qua trinh sy, rut ngin thoi gian sy ciing nhu
cac két qua nghién cttu trudce do.

Tt phan tich trén cho thdy: Sdy bom nhiét két
hop séng siéu am giup rut ngin thoi gian sdy, gidm
chi phi dién ning riéng, do dé viec say két hop 1a
hoan toan cén thiét.

3.3. Thuc nghiém x4c dinh ché @06 sdy thich hop

3.3.1 Thuc nghiém dinh gii dnh huong cua
cong sudt song siéu 4m dén thoi gian sdy, chi phi
dién nang riéng va ham lirong saponin

K& thira nhiet @6 TNS 45°C, van téc TNS 0,5 m/s
[13], tién hanh siy 4 mé trén bom nhiét cong suit
690 W, v4i dai cong suat séng siéu am tir 40 — 160 W.

Keét qua thuc nghiém danh gia anh hudng cua
cong suit song siéu am duoc thé hién & bang 2, hinh
5,6va’.

Béng 2. Anh hudng clia cong sust song siéu am dén
thoi gian sdy, chi phi dién ning riéng va ham luong

saponin
STT (Vlz,) « () (kwf/kg) Sp @)
1 40 8,8 49 89,2
2 80 7,8 4,7 94,1
3 120 72 4,5 95,2
4 160 7,0 4,6 90,5

“w

——459C+30W

- 459C+80W
459C+120W
—0-45°C+160W

&

Ok GpkgVLK)

X

0 I 2 3 4 5 6 7 8 9
T (h)

Hinh 5. Pudng cong sdy & cac muc cong sudt
khac nhau tai nhiét d6 45°C

20 sls

T(h)

-8t (h)

85 -o-Ar (kWhkg) 49

Ar (kWh'kg)

80

75

65 40
40 80 120 160
P (W)

Hinh 6. Anh huéng clia cong sudt séng siéu am dén
thoi gian sdy, chi phi dién ning rieng

100 5.

Sp (%)
(=

Ar (kWh'kg)

98 5.

o

96 4.8

. 44
22 40

90 3.6

88 32

—o-Sp (%)

—e— Ar (kWh'kg)
86 28
40 80 120 160 POW)
Hinh 7. Anh huéng cong sudt séng siéu am dén chi
phi dién ning riéng va ham lueong saponin (%)
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Tt két qua thuc nghiém diéu kién nhiét do, van
toc tac nhan sdy (45°C, 0,5 m/s) trén thiét bi sdy bom
nhiét 690 W va cong sudt séng siéu am 200 W cho
thdy, trong sy bom nhiét két hop séng siéu am, thi
cong suit song siéu am c6 anh huong dén thoi gian
sdy ciing nhu t6n that saponin trong sam Boé Chinh
va ving cong suit soéng siéu am: P = 80 - 160 W 1a
ving c6 anh hudng nhiéu nhat. Cu thé chi phi dién
nang gidm, phan tram saponin ting khi ting cong
sudt siéu am tir 40 — 120 W va chi phi dién ning ting,
phan tram saponin giam khi cong suét siéu am tang
tir 120 - 160 W (Bang 2, hinh 7).

Vi vay cong sudt clia song siéu am phai duoc gidi
han & mot vung thich hop, vi dén mot mic nao do,
khi cong suit siéu am tiép tuc ting sé lam tang chi
phi dién ning riéng va giam ham luong saponin
trong san pham say.

3.3.2. Thuc nghiém xdc dinh ché do say thich
hop

bé xay dung ham héi quy nhim danh gia anh
hudng cta cac thong sé dau vao dén cac chi tieu dau
ra, tir do dua ra ché do say thich hop cho thiét bi say.
Thuc nghiém say & 3 muc nhiet do t = 40 - 45 - 50 °C
va 3 mtc cong sudt séng siéu am P = 80 - 120 - 160 W.
Sau khi tién hanh thuc nghiém theo ma tran thi
nghiém da lap, cac so liéu thu duoc thé hién & bang
3.

Bang 3. Thong s6 thuc nghiém

Thong s6 dau vao Thong s6 dau ra
STT Ar

t (°C) P (W) (kWh/kg) Sp (%)
1 40 80 5,4 75,7
2 40 120 5,25 83,1
3 40 160 5,3 88,6
4 45 80 4,7 9,1
5 45 120 4,5 95,2
6 45 160 4,6 90,5
7 50 80 4,1 73,2
8 50 120 3,8 78,1
9 50 160 4 75,7

Tt két qua thu dugc & bang 3, tién hanh phan
tich phuong sai cho ca hai ham toan da thic bac II ta
duoc 2 phuong trinh héi quy sau:

- Ham héi quy chi phi dién nang riéng
(kWh/kg):

Ar = 15,5889 — 0,285t — 0,02625P + 0,00166667t>
+0,000104167P* (RZ = 0,99)

Ar (KWhikg)

t(°C)
Hinh 8. D6 thi biéu dién quan hé gifra Ar, tva P
- Ham hoi quy ham luong saponin (%):

Sp = -1123,27 + 52,0t + 1,00917P - 0,568t —
0,013tP - 0,0015625P% (R2 = 0,92)

Sp (%)

t(°C)
Hinh 9. D6 thi biéu dién quan hé giita Sp, t va P
Qua két qua thuc nghiém trén cho thay:

- Nhiét do tac nhan sdy, cong suat song siéu am
anh hudng dén chi phi dién nang riéng ctia qua trinh
sdy. Diéu nay ciing phut hop véi phan tich ly thuyét
cling nhu nhiéu cong trinh nghién ctu trudc day. Khi
nhiét do tac nhan sdy, cuong do siéu am cang 16n thi
tiéu hao dién nang cho qua trinh sdy cang giam vi rat
ngén thoi gian sdy. Tuy nhién khi cuong d¢ siéu am
vuot mic gioi han nao dd, thi tiéu hao dién nang sé
khong tiép tuc gidm ma nguoc lai sé ngdy cang ting.

- Nhiét do tac nhan sdy, cong suat séng siéu am
anh hudéng dén ham luong saponin sau qua trinh sdy.
Cu thé, khi nhiét do tac nhan sdy ting, ham luong
saponin con lai tang do rut ngan thoi gian siy, tuy
nhién néu tiép tuc ting, nhiét do sdy cao hon dan dén
pha hay thanh phan saponin, ham luong saponin con
lai sé ngay cang giam. Tuong tu, khi cong sudt sieu
am P ting, ham luong saponin con lai ting do rut
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ngan thoi gian sy, day 1a méi quan he ty lé thuan
Tuy nhién khi cuong d6 siéu am P vuot muc gioi han
nao o, thi ham luong saponin sé khong ting nita ma
nguoc lai sé ngay cang gidm, day 1a méi quan he ty lé
nghich. M6i quan hé nay phu hop véi cac nghién ciru
[1], [13].

3.3.3. Ché do say to1 uu

Chi tiéu t6i wu vé ham chi phi dién nang riéng
(kWh/kg) 1a mirc tiéu thu dién nang riéng thap nhat
trong qua trinh sy thuc nghiém.

Chi tiéu t6i vu vé ham luong saponin (%) trong
sam B6 Chinh 1a ham luwong saponin dat duoc cao
nhat trong qua trinh sdy thuc nghiem.

Chi tiéu toi vu chung hay con goi la da muc tiéu
duoc hiéu 1a sao cho doéng thoi chi phi dién nang
riéng 1a thap nhat, ham luong saponin dat duoc cao
nhat trong qua trinh sdy thuc nghiém.

Thong s6 toi vu 1a gia tri cac thong s6 dam bao
tri 0 chi tiéu toi uu.

Xuat phat tir muc dich nghién ctu, bai toan toi
uu dugc xac dinh trén co sé hai ham héi quy Ar, Sp
dac trung cho cac chi tiéu nghién ctru kinh té va ky
thuat tim duoc trong qua trinh quy hoach thuc
nghiém.

- Ham da muc tiéu: Sp > Sps va Ar — min

Ar = 15,5889 — 0,285t — 0,02625P + 0,00166667t
+0,000104167P? — min

Sp = -1123,27 + 52,0t + 1,00917P — 0,568t> -
0,013tP — 0,0015625P? — max

- Ham diéu kién: 50 > t > 40 (°C)
160 > P > 80 (W)

Trong d6: Spg 1a ham lwong saponin yéu cau.

Cac bai toan t6i wu duoc giai trén may tinh bang
phan mém Statgraphics 18 voi két qua nhu sau:

- Thong s6 t6i vu: t = 46,4°C; P = 127,8 W.

- Chi tiéu t6i wu: Ar = 4,3 kWh/kg; Sp = 93,05%.

3.3.4. Puong cong sdy tai ché do say thich hop
cho sam Bé' Chinh

Tir két qua xac dinh thong s6 lam viéc t6i vu cta
thiét bi sdy, tién hanh thuc nghiém tai thong s6 lam
viéc toi uvu: t = 46,4°C; P = 127,8 W.

ba xay dung duoc duong cong sdy tai ché do sdy
thich hop cho sam B6 Chinh nhu & hinh 10.

0y (kg’kgVLK)
N

0 1 2 3 4 5 7 8
T (h)

Hinh 10. DPudng cong sdy tai ché do sy thich hop
4. KET LUAN

Bing phuong phap thuc nghiém trén thiét bi say
sam Bo Chinh (HPUS) da xac dinh duoc ham hoéi
quy biéu dién quan he gitta chi phi dién ning riéng
(kWh/kg) va ham luong saponin (%) véi nhiét do tac
nhan sdy (°C) va cong suit séng siéu am (W) nhu
sau:

Ar = 15,5889 — 0,285t — 0,02625P + 0,00166667t>
+0,000104167P (R2 = 0,99).

Sp = -1123,27 + 52,0t + 1,00917P - 0,568t* —
0,013t.P - 0,0015625P* (R2=0,92).

Bang phuong phap t6i uvu hoa da xac dinh ché do
sdy thich hop cho thiét bi sdy sam Bo Chinh theo
nguyén ly bom nhiét két hop song siéu am nhu sau:
nhiét do tac nhan sy 46,4°C, cong suit song siéu am
127,8 W. Chi tieu dat dwoc gom c6: chi phi dién nang
riéng 4,3 kWh/kg, ham luong saponin 93,05%. Pay la
co s& dé thiét ké ché tao cai tién mdy sdy sam Bo
chinh hién nay.
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RESEARCHING EXPERIMENTS FOR DETERMINING SUITABLE DRYING REGIME IN BO CHINH
GINSENG DRYER USING ASSISTED ULTRASOUND WITH HEAT PUMP DRYER

Nguyen Hay!, Le Quang Huy?, Le Thanh Dat?, Ngo Thi Minh Hieu?

! Nong Lam University Ho Chi Minh city
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Email: lequanghuy@caothang.edu.vn

Summary

Bo Chinh ginseng (Abelmoschus sagittifolius) is a high value, precious pharmaceutical herb and the main
chemical compositions are saponin triterpen, carbohydrates, coumarin, polyphenols, sugars, and organic
acids. Saponin is the main component that is created the value of ginseng. Nowadays, in Vietnam, there are
a few studies of Bo Chinh ginseng and these studies are mainly related to the conservation, propagation,
and pharmaceutical properties of this ginseng. The number of studies on the preservation of dried ginseng
after harvest is small. Therefore, researching, developing drying techniques for Bo Chinh ginseng to ensure
its original quality, and improving its economic value in processes are really practical and scientific
meaning. By referring to the research on drying techniques with the support of ultrasound in Vietnam and
abroad and basing on the properties of Bo Chinh ginseng, we present research results and experimental
methods to determine the suitable drying regime in Bo Chinh ginseng dryer using the assisted ultrasound

with heat pump dryer.

Keywords: Heat pump, energy consumption, saponin, Bo Chinh ginseng, ultrasound, drying time.
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