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UNG DUNG QUY HOACH THUC NGHIEM TRONG
NGHIEN CUU HE THONG THIET Bl €O BAC MAT ONG KIEU
CHAN KHONG DANG GNG €O VANH DAN CHAT LONG
PHOI HOP PHA KET TINH BANG SONG SIEU AM CB-1

bing Thanh Son'*, Tran Nhu Khuyén?, Nguyén Thanh Hai?

TOM TAT

Thiét bi c6 dic mat ong CP-1 dang dugc nghién cttu ing dung dé c6 dic mat ong va mot sé6 dung dich cé
tinh chat ly hoa tuong tu. Loai thiét bi c6 dic nay co wu diém 1a st dung vanh dan chat 1dng va bo phan phat
séng siéu 4am nham tang kha ning boc hoi nuéc va pha két tinh duong trong mat ong, gép phan nang cao
chat luong san phdm mat ong trong qua trinh c6 dic. Ap dung phuong phap nghién ctu thuc nghiém da yéu
t6 dé nghién cttu mic d6 anh huong déng thoi ctia nhiét do co dic, chiéu cao vanh dan chat 16ng va thoi
gian phat song siéu am dén diém tdng hop chat lwong san pham co dic, thoi gian co dic, thoi gian két tinh
tréd lai khi ton trit va chi phi dién nang rieng. Két qua nghién cttu thuc nghiém da xac dinh duoc gia tri toi wu
clia cac yéu to vao: nhiét do co dic T.,= 44,8°C, chiéu cao vanh dan chat léng H,, = 653 mm, thoi gian phat
song siéu am t, = 24,4 phut va gia tri t6i wu ctia cac thong so ra: diém téng hop chat luong san phdm co dac
Q.4 = 18,96 diém, thoi gian két tinh 1, = 216,5 ngay, thoi gian c6 dac t.,= 57,4 phut, chi phi dién ning riéng
Nr = 1,37 kWh/kgH,0. Két qua nghién ctru trén 1a co sé quan trong dé hoan thién thiét ké va ché tao cac co
thiét bi c6 dac c6 nang suit khac nhau phu hop véi quy mo cla ting co s& san xuat.

Tir khoa: Hé thong thiét bi co dic mat ong, thoi gian co dic, thiét bi phat séng siéu 4m, thoi gian két tinh tré

lai, chi phi dién niang riéng.

1. BAT VAN BE

Hé thong thiét bi co6 dic mat ong CD-1 dang
duoc nghién cttu tng dung dé co dac mat ong va mot
s6 dung dich c6 tinh chat ly hoa tuwong tu. Loai thiét
bi c6 dic nay c6 uvu diém 1a stt dung vanh dan chat
l16ng va bo phan phat séng siéu 4am nham tiang kha
nang boc hoi nuoc va pha két tinh duong trong mat
ong, gép phan nang cao chat luong san phdm mat
ong trong qua trinh c6 dac.

Dé nang cao chat luong san phidm, giam thoi
gian c6 dac va chi phi dién nang riéng cho qua trinh
c6 ddc can phéi tim ra cac thong so6 t6i vu 1am co s&
cho viéc hoan thién thiét ké dé ché tao cac co thiét bi
c6 dac c6 cong suat khac nhau nham trién khai tng
dung rong rai cho cac co sé san xuat.

Bai b4o trinh bay mot s6 két qua nghién cttu xac
dinh cac thong s6 t6i wu vé cau tao va ché do lam
viéc cta hé thong thiét bi co6 dic mat ong kiéu chan
khong dang 6ng c6 vanh dan chat 16ng phoi hop pha
két tinh bang song siéu am CH-1.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va thiét bi nghién ctru

Vat lieu nghién cttu 1a mat ong duoc ldy tir Cong
ty C6 phan ong mat Viét Y, thi xa Chi Linh, tinh Hai
Duong. Day 1a loai mat ong hoa vai, thu hoach vao
thang 2-3/2019, c6 dd am 26,2%, khoi luong riéng
1367,8 kg/m?, sau thoi gian bao quan 2 thang da bat
dau két tinh. Khoi lwuong méi mé co dac 16 kg. Mat
ong duoc co6 dic dén do 4m an toan dé bao quan
phuc vu cho yéu cau xuat khau 1a 18%. Két thuc moi
thi nghiém 14y mau phan tich ham luong HMF, ham
luong duong, ham luong nAm méc, nAm men, vi sinh
vat va thoi gian két tinh tré lai cia mat ong sau khi co
dac trong thoi gian ton trix [1].

Thiét bi nghién cttu 1a hé thong thiét bi co dac
mat ong kiéu chan khong dang 6ng c6 vanh dan chat
16ng phoi hop pha két tinh bang song siéu am, niang
suat 16 kg/mé (ky hiéu CD-1), duoc thiét ké va ché
tao tai BO mon Thiét bi bdo quan va Ché bién nong
san, Khoa Co dién, Hoc vién Néng nghiép Viét Nam
[1]. C4u tao hé thong thiét bi gébm 5 bo phan chinh
(Hinh 1).
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Hinh 1. Hé thong thiét bi co dic CP-1

Bo phan co diac dang ong hinh tru, dat thang
ding. Phan dudi c6 dang hinh try, day hinh chép cut
1a noi cdp va thdo liéu, dau trén cé 1ap cac 6ng dun
sOi, ong tuan hoan dich mat duoc ngan cach béi cac
mat bich, bao quanh cac 6ng nay 1a nuéc nong duoc
gia nhiét bang may so dién tré. Phan gitta 1a buong
s6i cting ¢6 dang hinh tru (duwong kinh nhé hon) la
noi phat trién kich thuéc hat bot nho nhan thém hoi
nuoc trong dich mat. Phan trén cung la buong pha
bot (c6 duong kinh bang duong kinh budng so6i), bén
trong budng nay c6 lap vanh dan chat 16ng, dé 1a t6
hop ctia cac ong hinh tru dong tam c6 duong kinh
nhd dan nham tao ra cac khe hep hinh vanh khan,
pha vo hat bot dé giai phong hoi nuoc va khi trong
cac hat bot dong thoi ciing tao ra nhiéu 16p mang
mong dé tang dién tich bé mat boc hoi va tiang toc do
chuyén dong cua dich mat trong cac khe hep theo
huong tir duéi 1én trén nham tiang dong luc cta qua
trinh thoat hoi nuéc trong dich mat.

Bo phéan phan ly hoi thit dang vit xoan duoc noi
voi phan trén cta bo phan co dac c6 nhiém vu phan
riéng hoi thir va dé thu hoéi tiép phan dich mat bi bay
theo hoi thit tranh gay lang phi.

Bo phan ngung tu hoi tht dang hop, mot dau
duoc noi voi bo phan phan ly hoi tht, mot dau duoc
noi voi bom chan khong. Bén trong bo phan phan ly
hoi tht c6 1ap 2 dan lanh song song c6 nhiém vu
ngung tu hoi thtt thanh dang 16ng nham tao ra khong
khi kho truedce khi vao bom chan khong dé vira giam

tai cho bom chan khéng vira tranh ngung tu nudc
trong bom.

Bo phan phat séng siéu am goém 9 dau phat séng
c6 téng cong suat 900 W, tan s6 28 kHz duoc lap &
phan day con ctia bo phan co6 dic, cé nhiém vu tao ra
song siéu am dé tiéu diét cac vi sinh vat gay hai dong
thoi pha két tinh trong qua trinh c6 dic va ngan can
hién twong két tinh tré lai ctia mat ong trong qua
trinh ton trit.

Bo phan diéu khién c6 nhiém vu diéu khién cac
thong s6 cong nghé trong qua trinh c6 dic, bao gom:
diéu khién nhiét do nudc & vung dot nong duoc thuc
hién nho ro le nhiét, diéu khién nhiét do soi ctia dich
mat duoc thuc hién nho diéu chinh 4p suat chan
khong thong qua viéc thay déi s6 vong quay ctia bom
chan khong bang bién tan, diéu khién nhiét do
ngung tu hoi thit & bé phan ngung tu duoc thuc hién
nho diéu chinh nhiét do dan lanh.

2.2. Phuong phap nghién ciru

Ap dung phuong phap quy hoach thuc nghiém
da yéu to @€ nghién ctru anh huong dong thoi cia 3
yéu t6 vao: nhiet do co dac T,y x; (°C), chiéu cao
vanh dan chat long H,4, X, (mm) thoi gian phat song
siéu am 1, X5 (phut), dén cac thong so ra: diém téng
hop chat luong san phdm c6 dic Q.4 Y; (diém), thoi
gian két tinh tr¢ lai 1, Y, (ngdy), thoi gian c6 dac 1.4,
Y, (phat) va chi phi dién nang riéng Nr, Y,
(kWh/kgH,0).

Cac thong s6 nghién ctru cta thiét bi co dic
duoc xac dinh theo Bang Thanh Son va cs, 2020:

Nhiét do co diac duoc xac dinh bang thiét bi do
nhiét do dién t¢ hién s6 ma hiéu CH402 (Trung
Quoc), khoang do 0°C - 1.300°C, sai s6 + 0,5°C.

P06 4m ctia mat ong duoc xac dinh bang may do
Brix ké hién s6 (hang ATAGO, Nhat Ban), khoang
do 0%-93%, sai s6 +0,1%.

Thoi gian két tinh tré lai 1, (ngay) duoc xac dinh
bang thoi gian ton trir mat ong tir sau khi c6 dac dén
khi bat dau xuat hién tinh thé duong.

biém téng hop chat luong san phdm co6 dac Q.4
duoc xac dinh theo phuong phap cho diém, Tiéu
chudn Quéc gia TCVN 124012018 [9]. Hoi dong
danh gia gdbm 7 thanh vién, bang diém cam quan
duoc xay dung 6 bac theo thang diém tir 0-5 diém.
biém thu nhan 1a trung binh cong ctia 7 thanh vién
sau khi nhan v6i hé s6 quan trong cua timg chi tiéu.
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Thoi gian co dac 1.4 (phat) 1a khoang thoi gian
thuc hién mot mé co dic duoc tinh tir luc bat dau co
dac dén khi san phdm dat duoc do do 4m theo yéu
cau cong nghé bao quan 18% va duoc xac dinh bang
déng ho do thoi gian thong dung.

Chi phi dién nang riéeng N, duoc xac dinh bang
ty so gitra dién nang tieu thu véi luong nudc can boc
hoi clia mé c6 dac va duogc tinh theo cong thiec:

N
N, =—%,kWh/kgH,0
W
Trong do: N, 1a dién nang tiéu thu trén cong to
cho 01 mé c6 diac, kWh; W 1a luong nudc can boc hoi
trong 01 mé cé dac, kgH,0.

Riéng ham luong HMF (Hydroxymethylfurfural)
la san phdm phan huy ctia duong fructose [4] chi
tang va tang rat nhanh khi nhiéet do co dac trén 50°C
[5] 1am anh hudéng x4u dén sic khoe ctia ngudi sit
dung. Két qua nay ciing duoc kiém ching qua két
qua nghién ctu thuc nghiém don yéu t6 cta Pang
Thanh Son va cs. (2020). Vi vay, trong nghién ctu
nay chi nghién ctru nhiet do co dac tir <49°C nén ham
lwong HMF khéng phat sinh.

Ma tran thi nghiém dwoc xiy dung theo phuong
an qui hoach thuc nghiém bac 2 ctia Box-Wilson. S6
luong thi nghiém theo phuong an nay duwoc tinh theo
cong thirc:

N=2"+ N_+N, 6))

Trong d6: 2™- s6 thi nghiém & mtc trén va dudi;
m - s0 yéu to anh hudng; N _- s6 thi nghiém & muc
phu goi la cac diém “sao”, N_= 2m; N, - so thi
nghiém & muc trung tim.

Véi s6 yéu t6 vao m = 3 thi téng s6 thi nghiem la
20 thi nghiém, bao gém: 8 thi nghiém & mtc trén va
duoi, 6 thi nghiém & muc “sao” va 6 thi nghiém &
muc co SO.

Gi4 tri thyc ctia cac yéu t6 dwoc ma hoa theo
cong thiec:

Xi — i io (2)

®)

Trong d6: x, X;- gia tri ma hoa va gia tri thuc ctia yéu
td thtr i (1 =1-m ), Xit’ Xio, Xid- glé tl‘l thu’C cua Yéu t6
tht i & muc trén, mic co s& va muic dudi; ¢, - khoang
bién thién cta yéu t6 thit i.

Cac gia tri X, X,,, Xiq €0 gia tri ma hoa la: +1, 0, -1.

Mt bién thién, khoang bién thién va gia tri
ma ho4 cta cac yéu t6 duoc lra chon theo két qua
nghién ctu thuc nghiém don yéu t6 cta Ding
Thanh Son va cs. (2020) (Bang 1).

Béang 1. Mitrc bién thién va gié tri ma hod cta cac yéu t6 X;

L e 1 Céc yéu t6 anh huong
Cac muic ma hoa Gia tri ma hoa X, (C) X, (mm) X, (ohtt)

Mtic sao dudi -1,68 39 410 11
Mt duoi -1,00 41 480 15
Mtc co so 0,00 44 580 20
Mtc trén 1,00 47 680 25
Mirc sao trén 1,68 49 750 29
Khoang bién thién ¢, 1,00 3 100 5

Mo hinh toan cac ham Y, duoc biéu dién bing
phuong trinh héi quy: [3, 4, 5].

+§ i bx;X; +ibiixi2 @

i=l  j=i+l

Y;=b,+ lZn:bixi
i=1

Cac hé so hoi quy ctia phuong trinh (4) duoc
tinh theo cac céng thic:

b0=a1iYu—a5i ixquu ()

u=l i=1 u=l1

46

N
b;= aZZ:meu (6)
u=l

N
bij: asszYquu (7)
u=l

bii=a4ixi2uYu—a5iYu+a6i ixﬁlYu ®
u=l u=l i=l  u=l

Véi so yéu t6 vao m =3 va s6 thi nghiém N=20,
cac hé so a; duoc tinh nhu saw: a= 0,16627; a, =
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0,07322; a; = 0,125; a, = 0,0625; a5 = 0,05676; a; =
0,00678.

Sau khi x4ac dinh duoc cac hé s6 héi quy, tién
hanh kiém tra mirc y nghia ctia cac hé s6 hoi quy
theo tiéu chudn Student. Doi chiéu theo tieu chuin
Student véi mirc y nghia @ = 0,05, bactedo f=N,-
1 tra bang tim t°. Cac hé s6 héi quy ctia phuong trinh
c6 nghia khi cac hé s t, > t°, ty; > t°, ty; > t°, ty; > t°
nguoc lai thi khong co nghia va tién hanh loai bo he
s6 do.

Kiém tra tinh thich tng ctia moé hinh toan theo
tieu chudn Fisher. Doi chiéu véi tiéu chuin Fisher,
tra bang tim F® voi oo = 0,05 va bactedo f;=N-n-
(N, - 1); f, = N, — 1. Néu F < F" thi mo hinh bac 2
thich tng. Néu F > F" thi m6 hinh bac 2 khong thich
ung, phai chuyén sang phuong an bac cao hon.

Do cac ham Y; c6 cuc tri tng voi cac gia tri ctia
cac yéu to vao x; khac nhau, vi vay can phai tim gia tri
toi vu chung cta cac yéu to vao x; cho tat ca cac
thong so ra Y. Ap dung phuong phap giai bai toan toi
uu tong quat theo phuong phap lap “ham mong
muon” cta E. C Harrington, gdm cac budc sau: [2],
(3], [6].

- Lap “ham mong muo6n” thanh phan d; theo cong
thuc:

d;= exp[-exp (-Yj')] ©

Y -Y. .
Yj’zYJY—Jf‘““(max)k (10)

jo jmin(max)

Trong d6: Y, - ham thanh phan, (=1-p; p 1a so
luong ham thanh phan); Y., @y gid tri thi nghiém
xau nhat ctia ham cac Y, trong ma tran thi nghiém.
Dai voi ham c6 muc tiéu cuc dai, gia tri thi nghiém
xau nhat la gia tri nhoé nhat Y, d6i voi ham c¢6 muc
tiéu cuc tiéu, gia tri thi nghiém x4au nhat 1a gia tri 16n
nhat Y.

Trong d6: Y- gia tri tot nhat hay “mong mudn
nhat” cia ham Y;; k- hé s6 uvu tién cho nhimg ham
(hay nhitng chi tiéu quan trong), k = 3-5.

- Lap ham t6i vu téng quat D theo cong thic:

p
D=1/11d, 1

- Tinh to4n gia tri ham t6i wu téng quat D cho
timg thi nghiém ctia ma tran. Viéc xac dinh mé hinh
toan, kiém tra mutc y nghia cia cac hé s6 hoi quy,
kiém tra tinh thich tng va xac dinh gia tri t6i uu cta
ham t6i wu téng quat D twong tw nhu d6i voi cac ham
Y.

8. KET QUA VA THAO LUAN

Tién hanh thi nghiém c6 dic mat ong theo
phuong an quy hoach thyc nghiém bic 2 Box-
Willson v6i 20 thi nghiém. Ma tran va két qua thi
nghiém duoc thé hién ¢ bang 2.

Bang 2. Ma tran va két qua thi nghiém c6 dic mat ong

Cac yéu to anh | Cac ham thanh phan Y;

TT huong

X % [X%] Y |Y]Y,] Y,

1| 41 480 | 15 | 17,94 |134| 93 | 2,10
2 | 47 480 | 15 | 1509 [167| 78 | 1,80
3 | 41 | 680 | 15 | 18,29 [158| 85 | 1,94
4 | 47 | 680 | 15 | 15,89 |189| 70 | 1,58
5 | 41 [ 480 | 25| 17,14 |168| 77 | 1,78
6 | 47 [ 480 | 25 | 16,80 |199| 62 | 1,45
7| 41 [ 680 | 25| 1943 |191| 68 | 1,59
8 | 47 680 | 25 | 18,29 [223| 54 | 1,29
9 1 39 | 580 |20 | 19,09 [153| 84 | 2,16
10 | 49 | 580 | 20 | 15,20 [205| 61 | 1,44
11| 44 | 410 | 20 | 16,57 |165| 82 | 1,79
12| 44 | 750 | 20 | 18,63 |203| 70 | 1,55
13| 44 | 580 | 11 | 17,26 [149| 92 | 2,04
14| 44 | 580 | 29 | 18,561 [208| 65 | 1,56
15| 44 | 580 | 20 | 18,74 |196| 63 | 1,53
16 | 44 | 580 | 20 | 18,74 [198| 62 | 1,55
17| 44 | 580 | 20 | 18,06 |196| 65 | 1,50
18 | 44 | 580 | 20 | 19,31 |199| 64 | 1,48
19| 44 | 580 | 20 | 18,63 |198| 61 | 1,56
20| 44 | 580 | 20 | 19,20 |197] 64 | 148

Dung phan mém lap trinh theo ngdn ngix Turbo
Pascal da tinh toan xac dinh duoc cac hé s6 hdi quy
dang ma va hé s6 tiéu chudn Student ¢ bang 3.

Béng 3. Cac hé s3 héi quy dang ma héa ciia ham Y,

Ham Y, Ham Y,
He s6 hoi quy Heé so Student He so6 hoi quy Heé so Student
b, = 18,784¢ t,0= 102,918 b,= 197,361 ,0=399,601¢
b, = -0,972¢ t,; = 8,024° b= 15,710° t,, = 47,918°
b, = 0,615° t,, = 5,076° b, = 11,494¢ t,, = 35,060°
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b, = 0,48° = 3,962° b, = 17,012¢ .5 = 51,888°
by, = 0,044k ty,,= 0,277 by, = -0,125 t,,,= 0,292k
bys = 0,471 5= 2,078° by, = -0,1255 f,,5= 0,292
by; = 0,320 95 = 2,078 by, = -0,125 95 = 0,292%
by, = -0,602¢ t,,,= 5,098 b= -6,668° f,,,= 20,870°
by, = -0,441° 0= 3,732° byy= 4,897° 5, = 15,325¢

by = -0,34° 35 = 2,877 bys= -6,846° 55 = 21,424¢

Ham Y, Ham Y,

He s6 hoi quy Heé so Student He so6 hoi quy Heé so Student
bo= 63,269° £,0=105,398° b= 1,519° £,0=106,372°
b= -7,156° t,,=17,958° b= -0,183° t,, =19,320°
b, = -3,896° t,,= 9,777° b, = -0,083° t,,= 8,759°
b, = -8,088° t, = 20,297° b, = -0,155° .5 = 16,359°
by, = 0,125 t,,,= 0,240 by, = -0,004% t,,,= 0,303
b 15 = 0,125% f,,5= 0,240 by, = 0,004 t,,,= 0,303
by, = 0,125 f,, = 0,240 b, = 0,004% 0= 0,303
b= 2,655° t,,,= 6,837° by,= 0,083 t,,,=9,019°

byy= 3,895 t,, = 10,030¢ byy= 0,037 = 4,034
bys= 4,781 35 = 12,310° bys= 0,083 fy3= 9,019°

Chi thich: c- hé so co nghia; k- hé so khong coé nghia

Tra bang tiéu chuin Student voi muc y nghia o
= 0,05, bac tu do f = N,— 1=5 tim duoc t=2,57. Cac he
s6 hodi quy cta phuong trinh c6 nghia khi cac hé so
the > 0, ty > ), t; > 4, ty; > t° nguoc lai la Khong ¢6
nghia va tién hanh loai bo hé s6 dé.

Mo hinh toan ctia cac ham thanh phan Y, (sau
khi da loai bé nhitng he s6 hdi quy khong cé
nghia) duéi dang ma héa nhu sau:

Y, = 18,784 — 0,972%, + 0,615%, + 0,48%, + 0,471%,%; — 0,602%,% — 0,441%,% — 0,34x,2 12)
Y, = 197,361 + 15,71x, +11,494x, +17,012x, — 6,668x,?— 4,897%,%— 6,846x.2 13)
Y, = 63,269 — 7,156, — 3,896, — 8,088%, + 2,655%,2+ 3,805%,% + 4,781x,2 (14)
Y, = 1,519 - 0,183x, - 0,083x,— 0,1551%,+ 0,083%,2+ 0,037x,2+ 0,083x,> (15)

nghia) xac dinh dwoc mo hinh toan cac ham thanh

Chuyén d6i vé dang thuc theo cong thic (2) ‘
phan Y; & dang thuc nhu sau:

(sau khi da loai b6 nhitng hé s6 hoi quy khong c6
Y, = -94,5341 + 4,9328T 4+ 0,0572H,,— 0,7427t,+ 0,0314T 41, — 0,0668T 42— 0,0001 H,,? - 0,0136t> (16)

Y, = - 1876,47227 + 70,43875T .4 +0,68297H,4 +14,35521,— 0,7409T .- 0,0005H, 42— 0,2738t 2 17
Y, = 1001,82716 — 28,3457 4— 0,49079H,,— 9,2670471, + 0,205T.;2+ 0,0004H, .+ 0,1912351.2 (18)
Y, = 25,8224 — 0,8759T .4— 0,0052H,,— 0,16441,+ 0,0093T .+ 0,00000373H, 42+ 0,00333t> (19)
Bang 4. Kiém tra tinh thich tng ctia m6 hinh to4an
Gia tri F theo tiéu Y, Y, Y; Y,

chuan Fisher

Tinh toan F 0,50 0,76 2,77 0,12

Tra bang F" 4,00 3,70 3,70 3,70

Két luan M6 hinh thich tng | M6 hinh thich tng | Mo hinh thich tmg | M6 hinh thich tng

Gia tri tinh toan F ctia cac ham Y, Y, Yy va Y,
déu nho hon gia tri tra bang F. Vi vay, cac mo hinh
toan trén déu dam bao tinh thich tmg, nghia la mo

Két qua tinh toan kiém tra tinh thich tng ctia mo
hinh toan theo tiéu chudn Fisher dugc thé hién &
bang 4.
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hinh toan duoc mo phong déu tuong thich voi gia tri  tinh. Giai hé phuong trinh nay duoc gia tri t6i vu cta
thi nghiém. cac yéu to vao x;. Thay cac gia tri ndy vao cac hamY;
- Xac dinh cac gia tri t6i uu cac ham Y,;bang cach  duoc gia tri t6i uu ctia thong so ra. Giai ma theo cong
lay dao ham riéng d6i véi méi yéu t6 vao va cho dao  thirc 2, duoc gia tri thuce ctia méi yéu to x, va cac ham
ham d6 bang 0, duwoc mot hé phuong trinh tuyén thanh phan Y, bang 5.
Béng 5. Gi4 trj t8i ttu clia cic yéu t6 vao x; va cac ham thanh phan Y,

Y, Y, Y, Y,
(diém) (ngay) (phut) (kWh/kg H,0)
Céc yéu to vao
- Gia tri ma hoa:
X4 -0,7289 1,1779 1,3476 1,0991
X, 0,6977 1,1737 0,5001 1,1139
X3 0,2009 1,2425 0,8459 0,9306
- Gia tri thuec:
T4 (C) 41,81 47,53 48,04 47,30
H,4 (mm) 649,77 697,37 630,01 691,30
1.4 (Oh) 21,01 26,21 24,23 24,65
Cac thong s6 ra Qu=194006 T = 23,9274 13 =54,0530 N.=1,3003
Dung phan mém Matlap biéu dién anh hudng }legh 3;) cho ham cac ham Y, (=1-4) trén cac hinh tir
én 5.

clia cac yéu t6 dén cac ham muc tiéu thong qua mo

a. Piém tong hop chat luong san pham co dic Y, (diém)
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Hinh 2. D6 thi 3D biéu dién 4nh huéng cta cac cip théng s ddi voi ham Y,

Ghi chii: a) Anh huéng cia cap yéu t6 T,y CC) va H,y (mm); b) Anh huéng cia cap yéu t6 Ty €C) va,
(phut); ¢) Anh hudng cia cdp yéu t6 H,; (mm) va t, (phut).

b. Thort gian két tinh tré lai Y, (ngay)
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Hinh 3. D6 thi 3D biéu dién dnh huéng ctia cac cip thong s d6i voi ham Y,
Ghi chii: a) Anh huéng cia cap yéu t6 T,y CC) va H,y (mm); b) Anh huéng cia cap yéu t6 Ty CC) va,
(phut); ¢) Anh hudng cia cdp yéu t6 H,; (mm) va t, (phuit).
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c. Thoi gian co dic Y, (phut)
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Hinh 4. D6 thi 3D biéu dién anh huéng clia cac cip thong s6 d6i véi ham Y,

Ghi chii: a) Anh huéng ctia cap yéu t6' T,y OC) va H,y (mm); b) Anh hudng cia cap yéu t6 T,y CC) v,
(phut); ¢) Anh hudng cua cdp yéu t6 H,; (mm) va t, (phut).

d. Chi phi nang luong riéng Y, (kWh/kgH,0)

47
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Hinh 5. D6 thi 3D biéu dién 4nh hutdng clia cac cap thong s6 d6i voi ham Y,
Ghi chu: a) Anh hudng cua cap yéu t6 T,; CC) va H,; (mm); b) Anh huong cia cap yéu to T.; CC) va t,
(phit); ¢) Anh hudng cua cdp yéu t6 H,; (mm) va t, (phut).

Tt d6 thi 3D trén hinh 2-5 cho thay, khi nhiét do
c6 dic x; dao dong tir 39°C - 49°C, chiéu cao vanh
dan chat 16ng x, dao dong tir 410 - 750 mm va thoi
gian phat séng siéu am dao dong 11-29 phat thi ham
Y., Y, 12 ham cuc dai va Y, Y, 12 ham cuc tiéu, dong
thoi toa do cac diém t6i vu ctia cac ham Y, Y,, Y3, Y,
déu nam trong mién nghién cttu cta cac yéu to X;
(i=1-3).

Can ¢t vao so liéu thi nghiém trong bang 2,
chon céac thong s6 tinh toan ham t6i uu tong quat D
theo cac cong thirc (9-11) nhu sau:

Ham Y;: Gia tri thi nghiém nho nhat Y;,,;, = 15,09
(diém), gia tri “mong muén” Y= 19,5 (diém);

Ham Y,: Gi4 tri thi nghiém nhoé nhat Y,,,,, = 134
(ngay), gia tri “mong muon” Y,, = 240 (ngay);

Ham Y;: Gi4 tri thi nghiém 16n nhat Y, = 93
(phut), gia tri “mong muén” Y;, = 50 (phut);

Ham Y,: Gia tri thi nghiém lon nhat Y,,,, = 2,16
(kWh/kgH,0), gia tri “mong muon” Y, = 1,2
(kWh/kgH,0).

Két qua tinh toan gia tri ham t6i vu tong quat D
duoc ghi trong bang 6.

Bang 6. Két qua tinh toan gia tri ham t8i wu téng quat D

Céc yéu t6 anh hudng Ham “mong muon” thanh phan d, Ham t6i

STt X1 X X3 d, d, ds d, Zi;irll)g
1 41 480 15 0,866 0,368 0,368 0,436 0,476
2 47 480 15 0,368 0,675 0,704 0,723 0,596
3 41 680 15 0,893 0,602 0,564 0,605 0,655
4 47 680 15 0,560 0,810 0,818 0,849 0,749
5 41 480 25 0,780 0,682 0,721 0,737 0,729
6 47 480 25 0,732 0,853 0,891 0,897 0,840
7 41 680 25 0,949 0,819 0,840 0,845 0,862
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8 47 680 25 0,893 0,923 0,936 0,936 0,922
9 39 580 20 0,936 0,558 0,586 0,368 0,579
10 49 580 20 0,395 0,875 0,898 0,900 0,727
11 44 410 20 0,694 0,660 0,629 0,730 0,677
12 44 750 20 0,914 0,868 0,818 0,862 0,865
13 44 580 11 0,796 0,520 0,394 0,503 0,535
14 44 580 29 0,907 0,884 0,868 0,858 0,879
15 44 580 20 0,920 0,841 0,884 0,870 0,878
16 44 580 20 0,920 0,849 0,891 0,862 0,880
17 44 580 20 0,876 0,841 0,868 0,881 0,866
18 44 580 20 0,945 0,853 0,876 0,887 0,890
19 44 580 20 0,914 0,849 0,898 0,858 0,879
20 44 580 20 0,941 0,845 0,876 0,887 0,887
Két qua tinh toan trén may vi tinh da xac dinh Gia tri toi uu ctia cac yéu to vao:
duwoc mo hinh toan ctia ham t6i wu téng quat D nhu Gi4 tri ma hoa Gi tri thue
s x4 = 0,266 - 44,8°C
D = 0,87912+ 0,0465113x; + 0,0631001x, +
01067155,  0,009648xx,~  0,0147568%,x,— X,=0,733 Hyq= 653 mm
0,0742511x,2— 0,0325677x,% - 0,0552122x.2.  (20) X, = 0,868 T,= 24,4 phut

Tién hanh kiém tra tinh thich tmg ctia mé hinh
toan ham D, cé gia tri tinh toan F=0,08, gia tri tra
bang F"= 4,4. Vi F <F® nén mo hinh toan ham D dam
bao tinh thich tng.

Trén co s& mo6 hinh toan ham tdi vu téng quat D
da duoc xac dinh ¢ trén, c6 thé xac dinh cac thong so
t6i tu téng quat cta thiét bi co dac bang cach ldy dao
ham riéng d6i voi moéi yéu t6 x; va cho triét tiéu, duoc
mot hé phuong trinh tuyén tinh. Giai hé phuong
trinh nay duoc gia tri t6i vu chung cta cac yéu to vao
x; cho tat ca cac thong so ra Y. Thay cac gia tri x; vao
cac ham thanh phan Y, (j = 14) theo cac cong thic
(12 -15), xac dinh duoc gia tri t6i wu tong quat cta
thong so ra Y,. Két qua tinh toan trén may vi tinh da
xac dinh duoc:

Gia tri toi wu ctia cac thong so ra:

Q.= 18,96 diém

T = 216,5 ngay

Ted™ 57,4 phlit

Nr = 1,37 kWh/kgH,O

Gia tri cuc dai cia ham t6i vu téng quat D =
0,95475291.

Trén co s& cac thong so t6i wu da tim duoc, tién
hanh 3 thi nghiém lap lai & ché d¢ t6i wu cia cac yéu
t0 vao: nhiét do co dac T.4=45°C, chiéu cao vanh dan
chat long H,y = 653 mm va thoi gian phat séng siéu
am 1, = 24,4 phut. Két qua thi nghiém xac dinh cac
chi tiéu kinh té ky thuat cta thiét bi co6 dac duoc ghi
trong bang 7.

Bang 7. K&t qua thi nghiém xac dinh cac thong sé cong nghé khi co dic & ché do t0i uu

x A . . . A P4 e \ e . Thf)’i
Mqau Nhiét do Th/on glan Chl(?u Dleim tong h?’p Thon glanq gian co Chi phi néng
san o phat song | cao vanh | chatluwong san | két tinh tré 3 .

. co dac e ‘i 1a oA . dac Iwong riéng Nr
pham T.. (C) siéu am 1, |chatlong| pham co dac lai . (kWh/keH,0)
co dac| (hid | Hy@mm) | Qu@iém) | (gdy) | 0 s

TN1 45 24,4 653 18,92 225 59 1,38
TN2 45 24,4 653 19,30 213 61 1,42
TN3 45 24,4 653 19,20 222 67 1,37

Gia tri trung binh 19,14 220 59 1,39

Bang 7 cho thdy, sai so giita thuc nghiém va gia
tri tinh toan t6i wu tir moé hinh déi véi cac ham: diém
téng hop chat luong san phdm co dic Q.4 1a 0,95%,
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thoi gian két tinh 1, 1a 2,77%, thoi gian co6 dac 14 1a
2,79% va chi phi dién nang rieng Nr 1a 1,46% déu nho
hon 5%, vi vay cac két qua nghién ctru xac dinh cac
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thong s6 cong nghé toi uu ctia qua trinh c6 dic mat
ong dam bao do tin cay.

Phan tich céac chi tiéu ly hoa ctia mau san pham
c6 dac duoc thuc hién tai Trung tam Nghién ctru va

Phat trién Cong nghé sinh hoc, Trueong Pai hoc Bach
khoa Ha Noi. Két qua xac dinh mot s6 chi tiéu héa
hoc ctia mat ong sau khi co dac tmg & ché do toi uu
clia cac yéu t6 vao duoc thé hién ¢ bang 8.

Bang 8. Két qua thi nghiém xac dinh chat lugng san phidm mat ong c6 dic & ché do toi uu

s in . Két qua
Chi tiéu Ponvi ™07 T IN2 | TN3 | Gia tri trung binh

Ham luong nuéc %) 18 18 18 18
Ham luong Fructoza %) 41,7 41,8 41,7 41,73
Ham luong Glucoza %) 35,3 35,2 35,4 35,3
Ham luong Sacaroza %) 1,40 1,50 1,45 1,45
Ham luong HMF (mg/kg) | 14,6 142 | 14,1 14,3
Hoat luc diastasa (Schade Unit) SU 11,1 11,4 11,0 11,23
Vi sinh vat tong s6 (cfu/g) 135 129 132 132
E. coli 0 0 0 0
Vi khuan ky khi sinh H»S 0 0 0 0
Salmonella 0 0 0 0
Staphylococcus aureus 0 0 0 0
Ham luong chat ran khong tan trong nuéc (%) 0,067 0,067 | 0,068 0,067

Bang 8 cho thiy, tmg voi ham luong nudc trong
mat ong la 18% thi ham luong Fructoza 41,73%, ham
lwong Glucoza 35,3%, ham luong Sacaroza 1,45%, ham
lwong HMF 14,3 mg/kg, hoat luc Diastasa 11,23 SU.
Vi sinh vat téng s6 132 cfu/g, trong do E. coli, vi
khudn ky khi sinh H,S, Salmonella va
Staphylococcus aureus khong co, dam bao tiéu
chuin an toan thuc phdm theo TCVN 5375 — 1991
[8]. Mat ong c6 mui thom tw nhién, khong c6 mui la,
mau vang nhat dac trung cho méat ong hoa vai.

So véi tiéu chudn mat ong san xuat trong nudéc
TCVN 12605: 2019 [7] va tiéu chuan mat ong cua
Viéet Nam xuét sang My, EU va Nhat [10] thi mat ong
dugc co diac trén thiét bi Cb-1 dam bao duoc tiéu
chuin quy dinh vé gia tri dinh duong, gia tri cam
quan va tiéu chuin vé sinh an toan thuc phdm, dap
tmg yéu cau tieu dung trong nudc va xuat khau

Nhu vay, cac két qua nghién ctu xac dinh cac
thong s6 cong nghé téi vu ctia qua trinh co6 dac co
gia tri khoa hoc va tmg dung trong san xuét.

4. KET LUAN

Ap dung phuong phap quy hoach thuc nghiém
két hop v6i phuong phéap nghién ctru t6i vu tong quat
Harrington E. C. da x4c dinh duoc gia tri t0i uu cta
cac yéu to vao: nhiét do co dac T,4= 44,8°C, chiéu cao
vanh dan chat 16ng H,4 = 653 mm, thoi gian phat song

(Phan tich mau ngay 15/3/2021)
situ am 1, = 24,4 phut va gia tri téi vu cta cac thong
s0 ra: diém tong hop chat luong san phadm co6 diac Q.4
=18,96 diém, thoi gian két tinh tré lai 1, = 216,5 ngay,
thoi gian c6 dac 1.4 = 57,4 phut va chi phi dién nang
rieng N, = 1,37 kWh/kgH,O0.

Két qua nghién cttu trén 1a co so quan trong dé
hoan thién thiét ké va ché tao cac co thiét bi co dac
mat ong c6 nang suat khac nhau phu hop voi quy mo
clia timg co s& san xuat.
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APPLYING EXPERIMENTAL PROGRAMING METHO STUDYING ON THE DESIGN OF THE
TUBE-TYPE VACUUM HONEY CONCENTRATOR WITH LIQUID RING PARTS AND
ULTRASONIC DEVICE COMBINATION TO PREVENT THE CRYSTALIZATION

Dang Thanh Son, Tran Nhu Khuyen, Nguyen Thanh Hai

Email’ sondt@vlute.edu.vn

Summary

The CD-1 honey concentrator is being studied and applied to concentrate honey and some solutions that
have similar physical and chemical properties. The advantage of this honey concentrator is using a liquid
ring and ultrasonic equipment to increase the evaporation ability and crystallization in honey, contributing
to the quality of honey products during the condensed process. Multi-factor experimental method has been
applied to research the influence of concentration temperature, height of liquid ring, and ultrasonication

broadcasting time to the synthesis point of concentrated product quality,

concentration time,

recrystallization time when storing and specific cost of electricity. The results of the experimental research
have determined the optimal values of the input elements: concentration temperature T, = 44.8°C, the
height of liquid ring H,, = 653 mm, ultrasonication broadcasting time 1, = 24.4 mins and optimal values of
parameters: synthesis point of concentrated product quality Q.,=18.96 points, crystallization time 1, = 216.5
days, concentration time 4= 57.4 minutes, and specific cost of electricity Nr = 1.37 kWh/kgH,0. The above
research results are important basis to complete the design and manufacture different sizes of concentrator
equipment that have different capacities, which suit the size of the production facilities.

Keywords: Honey concentrator, ultrasonic equipment, specific cost of electricity.
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