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Tém tit. Nghién ctru say duong RS duoc thuc hién bang thyc nghiém don yéu t6 trén md hinh say tang
s0i cap khi kiéu xung co ning suat 20kg/gio. Thuc nghiém duoc thyc hién trong dléu kién van toc tac
nhan dwoc diéu chinh vy=1-3m/s trong khi 4 thong s6 cong ngh¢ duoc bb tri cb dinh gom chiéu cao 16p
hat trg s61 Hy= 65mm, duong kinh hat d, = 0,8mm, nhiét d6 tac nhan sayt =70°¢; tin sb cap khi xung f=
0,5Hz . Két qua thyc nghiém cho d6 4m san pham M,=0,06% (phi hop theo TCVN 6958: 2001), ti€u hao
nhiét luong riéng g=1008 kJ/kg san pham; tiéu hao dién ning riéng N=194Wh/kg san phdm va ty 1& thu
hoi san pham n =88,8%.Dua trén két qua phan tich thuc nghiém don yéu té vé mbi quan hé tuong quan
giita 4 thong sd cong nghé (t, Ho,dp,f) anh huong dén 4 ham muyc tiéu (M,,g,N, ), cua che do say tang sO1
xung khi voi hat duong RS, tac gia da xac dinh dugc ché do sdy hop 1y gdm nhiét do sdy tg= 75°C,tan sb
xung khi £=0,6 Hz ,dp =0,4 mm thi van tdc tic nhan 13 2,2 m/s.

Tir khéa. Puong RS, may siy tang soi lién tuc cap khi kiéu xung, thuc nghiém don yéu t6, ham muc tiéu
clia qua trinh sy duong RS.

EXPERIMENTAL RESEARCHING ON INFLUENCE DETERMINATION OF HOT AIR
VELOCITY TO THE REFINED SUGAR DRYING ON THE MODEL OF PULSED
COUNTINUOUS FLUIDIZED BED

Abstract. Experimental research on refined sugar (RS) drying were conducted on the single factor
experiments in a model of pulsed continuous fluidized bed which its capacity was 20kg/h. The experiment
was performed in conditions such as the 04 (four) fixed technological parameters during experiments that
including the height of basical dried layer (H,) is 65mm, the hot air temperature(t,,) is 70°c, pulsed
frequency (f)is 0,5Hz and the mean diameter of RS (d,)is 0,8mm while the range of hot air velocity was
adjusted from 1+ 3m/s. The experimental results were obtained the moisture content of finished product
was 0,06% ( the dried grains quality met the TCVN 6958:2001),the specific heat consumption was
1008kJ/kg finished product),the specific electical consumption was 194 Wh/ kg finished product and the
efficiency of finished product was 88%. It is based on the results of the single factors of the correlation
relationship between the four technological parameters(t,Ho,d,,f) which affects to the four objective
functions(M,,q,N, 1) of pulsed fluidized bed drying for the RS sugar. The author etablished a suitable
drying regime such as the temperature of hot air was 75°C, pulse frequency was 0.6 Hz, mean diameter of
RS grain was 0,4 mm and hot air velocity was 2.2 m/s.

Keywords. sugar drying, pulsed continuous fluidized bed, pulse frequency, single factor experiments,
drying regimes, moisture content

1 PAT VAN DPE

Puong RS dugc hinh thanh tir qué trinh két tinh, d6 4m sau ly tm tir 1% — 2%[1]. Néu am trong
duong khong dugc loai bo thi dudng s& bi nhiém khuan mau s€ khong sang va bi von thanh ting
cuc .Theo tai liéu [2] d6 4m ciia dudng thd dé bao quan can nhé hon 0,2% va do am san pham dudng tinh
luyén khong 16n hon 0,05% [3]. Do véy, sdy duong RS sau ly tim la rit cAn thiét vita dé vira dam bao vé
mit chat luong vira cho phép bao quan duong dugc lau dai.
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Tt truge dén nay duong RS thuong dugc sdy bang may sdy thung quay, gan day duoc sdy bang cac
may sdy tang soi kiéu rung (vibration dryer) da cho phép nang cao hon vé chat luong [6]. Giai phap say
vat liéu 1oi trén may sdy tang soi cho nhiéu uu dlem vuot troi v& mat chay lugng so voi cac loa1 may say
khac, tuy nhién so véi cac may sdy khéc thi say tang soi tiéu hao dién ning cao hon do vén tdc tac nhan
sdy va ap sut tac nhan say cao hon cac may say thong thuong.

Dé giai quyét Van dé nay, Gawrzynski va cong su (1999)[7] da dé xuat mot phuong phap sy tang soi
xung khi ,con goi la tang soi cap khi kiéu xung (pulsed fluidized bed - PFB). Cac nghién ctru dugc cong
b trong ngudn [9] [14] cho thiy phuong phap sy nay cho két qua kha quan vé mit tiét kiém nang lugng
hon

Theo ngudn [7], [9] [16], [17], dai tan s6 xung khi phu hop dé sdy tang soi xung khi dang mé
1a tr 5-15Hz, nhung theo [18], [19] thi tan sb xung khi dbi voi tang s6i xung khi dang lién tuc thap hon
1Hz s¢& tao dugc ché do soi tot hon. Nhu vay, dbi véi moi loai vat li¢u khac nhau can nghién ctru xac dinh
dai tan s6 xung khi hoat dong hop 1y. Trén co sd d6, ddi véi say dudng RS kiéu tang sdi xung khi lién tuc,
dai tan s6 tir 0,01 — 1 Hz dugce lua chon 1am co s& nghién ctru thyc nghiém don yéu t6 voi muc co so 1a
0,5Hz.

Anh hudng cia nhiét do say, van tdc tac nhan va tan sb xung khi dén ton that ap sudt, thoi gian say
da duogc nghién cuu trong tai liéu[10]. Somkiat Prachayawarakorn va cdng su trong tai li¢u [14] da cong
bb tiéu hao ning lugng cho qua trinh siy tang soi xung khi khi sdy laa thap hon 30- 50% so voi tang soi
thong thuong. Déi v6i sy duong, nhiét do sdy cao anh huong dén tiéu thy nhiét nang, nhung con anh
huong dén mau sac do bi caramel hoa, lam giam my quan va chat luong san pham. Van tdc tac nhan siy la
mdt trong sd cac yéu to quan trong cua ky thuat sy, van tdc tac nhan say anh huong dén chat luong hat
s0i, thoi gian sdy va chi phi say.

.N0i dung bai bao dé cap dén nghién ctru thye nghiép xdc dinh anh huong cua m1en van toc tic nhan
sdy khi sdy duong RS trong 16p s6i lién tuc cap khi kiéu xung dén chat luong hat sdy, tiéu hao dién ning
riéng, tiéu hao nhiét ning riéng va ty 1& thu hoi san pham chinh pham.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vatliéu va moé hinh thi nghiém

Tac gia nghién ctru sdy duong RS bang phuong phap sy tang soi lién tuc cip khi kiéu xung nham
g dung cho cac day chuyén san xudt dudong RS cong nghiép tai Viét Nam nén do am duong RS nguyén
liéu dugc khao sat co do am trung binh M, = 1 ,5% %2, kich thudc hat sy trung binh d,= 0,8mm. M0 hinh
sdy duogc thiét ké co nang suat G= 20kg/gi¢ trong do gdém c¢6 c6 bd cap lidu rung cung cap on dinh
duong nguyén liéu vao budng siy co nang suat 0,33 kg/phit, Mot bo dién tr¢ gia nhiét tac nhan sdy dugc
lap bd didu khién nhiét do, cho phép diéu chinh nhiét do tac nhan say theo yéu cau thi nghiém. D¢ a am
tuong dbi ciia khong khi méi truong trong thoi gian thi nghiémpham vi @, = 70 + %, nhiét d6 méi trudng 7
=30 = 31°C. Lép dudng RS kho 1am 16p dém tro s6i ban dau dugc mg dung theo ngudn[4] ¢ cap hat da
phan tan pham vi tir 0,5- lmm cung v&i d6 4m 0,05%. Luu trinh cép tac nhan sdy va hoat dong sdy dugc
trinh bay trén hinh 1.

Bdng 1. Cdc théng s6 co ban ciia mé hinh sdy tang séi xung khi

STT | Thiét bi/by phan Thong s6 k¥ thuét
Luu lugng: 0,63 m’/s
1 Quat cip tic nhan | Tong ap: 1244 Pa
Cong suit dong co: 2,2 kW
Kich thude tong thé (DxRxC): 600mm x 630mm x 275mm
Cong suat nhiét: 1,0 kW
S6 thanh dién tré: 6

e Kich thuéc tong thé (DxRxC): 600mm x 550mm x 550mm
Thiét bi tao . . \ - \
3 xung khi DBuong kinh dia quay va .dTa tinh: 500mm va 550mm

Puong kinh 16 phan phoi: 150mm

B0 gia nhiét
dién tré
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S4 16 trén dia quay va dia tinh: 01 va 06

Cong suit dong co: 1 Hp

Kich thugc tong thé (DxRxC): 1750mm x 300mm x 350mm
Vit liéu ché tao: SUS304

Kich thuéc tong thé (DxRxC): 1750mm x 450mm x 350mm
Vit liéu ché tao: SUS304

4 Budng say

5 Buong ling

I - 1
hl,- | | | | P, |
[ -

| | [

2 | (KJIW) ll?é"nl'ts"u I

O. Quat cdp tic nhan; 1. Buéng gia nhzet dién tro; 2. Bo tao xung khi, 3. ong dan khi
4. Buong say; 5. Cyclone thu bui; 6. Nap liéu; 7. Cira ra san pham.

Hinh 1. M6 hinh mdy sdy tang s6i xung khi phuc vy thi nghiém

2.2 Dung cu thi nghiém
Céc thi nghiém say duong RS duogc thyc hién trén mo hinh may siy ting soi lién tuc cap khi kiéu

xung theo hinh 2, duoc dat tai khoa cong nghé Nhiét Lanh, truong Dai hoc cong nghiép Tp.HCM. Khong
khi dugc gia nhi€t bang bo dién tro, nhiét do tac nhan say dugc diéu khién bang bo diéu khlen Autonics
TZN4M. Quat cap khi dugc lap b1en tan Hitachi X200 dé diéu khién luu lu’ong cap vao budng siy. Pong co
dién dung truyen dong cho van cap khi vao buong say duoc lap bién tan Schneider ATV312HU15M2 dé
diéu khién s6 vong quay, nhim dleu chinh dugc tan s6 cap xung khi vao buong sdy. Po 4 am cua duong RS
dugc do bang méay phén tich d¢ 4 am Axis AGS100, c6 sai s6 do 0,01%, van tdc tic nhan siy duoc do bang
thiét bi Extech SDL350 vdi sai s6 0,01 m/s, dong hé dién 3 pha EMIC MV3E4 duoc sir dung dé xéac dinh
dién nang tiéu thy. Ngoai ra con c6 bo diéu khién nhiét d6 Autonics TZN4M va bd ghi PNTECH DDC-C46
dugc sir dung dé diéu khién va ghi dir liéu nhiét do trong qué trinh sdy pham vi do tir 0+400°C va sai sd
0,5°C.
2.3 Phwong phap nghién ciru
= Giai doan thi nghiém tham do

Tién hanh xay dung bo sb liéu thi nghiém tham do trude khi thyc hién thi nghiém don yéu 4.
Mirc thi nghiém nhiét d6 sdy dwa vao cac ngudn tai liéu k¥ thuat siy duong RS trong [1],[5], s6 liéu khao
sat thuc té va cac y kién cua cac chuyén gia trong linh vuc sy duong RS tai cac nha may duong tai Viét
Nam.
= Giai doan thwc hién cac thi nghiém

Phuong phap duoc ap dung cho nghién ctiru nay 1a ¢b dinh cac yéu té cong nghé dau vao gom:
van tdc tac nhan say (ve, m/s), chiéu cao 16p trg s6i ban dau (Hy, mm), tan sb cap khi kiéu xung (f, Hz) va
duong kinh trung binh hat sdy (d;,, mm) anh hudng dén cac ham muc tiéu ciia nghién ctru thyc nghiém,
trong khi yéu td van tdc tic nhan sy (Ve, m/s) duge diéu chmh theo thuc nghiém xac dinh tur cac thi
nghiém tham do truée d6 dé xac dinh mién anh hudng cia yéu t6 van tdc tdi cac ham muc tiéu nghién
ctru.

© 2019 Trudng Dai hoc Cong nghiép Thanh phd HS Chi Minh



22 NGHIEN CUU THUC NGHIEM XAC BDINH ANH HUONG CUA VAN TOC TAC NHAN SAY
PEN SAY PUONG RS TREN MO HINH SAY TANG SOI LIEN TUC CAP KHi KIEU XUNG

2.4 Xic dinh cic thong sb cong nghé va cic ham muc tiéu
2.4.1 Xac dinh cac thong sb cong nghé

a) Nhiét do tac nhan sdy ty (OC)

Qua céc ngudn tai heu vé say duong RS trén thé gidi, cing y kién chuyén gia trong nganh duong va
can cu theotai li€u [5] va[8] ciing nhu sir dung két qua cac thi nghiém tham do cho thay nhiét d6 siy
duong RS co thé bién thién pham vi tur 50°C + 90°C, trong thi nghiém nay ta chon t; ¢0 dinh 70°C.Nhiét
d6 sdy dugc diéu khién bang thiét bi Autonics TZN4M va duoc ghi ty dong bing thlet bi PNTECH DDC-
C46 tai 12 vi tri doc theo chiéu dai may Say.

b) Vén tc tac nhan sdy Vg (m/5)

Van tdc tac nhan say 1a thong s6 phan anh tinh ddc thu cua ky thuat sdy ting sbi. Vén toc dong khi
dugc cap thdi qua 16p hat ¢6 luc di 16n dé nang duoc 16p hat & trang thai lo limg, thing dwoc luc can va
trong lyc ciia hat, nhung phai gii han khong l1am thdi hat duong RS bay ra khoi budng sdy[13]. Vén tdc
tac nhan sdy duoc do tai 9 vi tri cach déu nhau trén mit cit ngang ciia 10p hat & mot budng cap khi bang
thiét bi Extech SDL350. Trong cac thi nghi€ém nay, van tdc tac nhan say duogc bién thién & muc Vve=1-
3m/s , khoang bién thién Av = 0,5m/s

¢) Tan sb cap khi kiéu xung f (Hz)

Cép khi kleu xung thé hién su khac biét gilta say 16p hat s6i cap khi kiéu Xung va tang soi cap khi
lién tyc. Tan sb cap khi xung duoc thay do1 theo s6 1an dong mo cac van budm cap khi vao buong say va
dugc diéu chinh bang cich thay d6i s6 vong quay cia dong co tao xung nho bién tin Schneider
ATV312HU15M2. Tén s6 cap khi xung duoc ky hiéu 1a (f). Trong cac thi nghiém nay ta cho tan sd cip
khi & mirc = 0,5Hz. Néu ta goi 1, (s) 1a thoi gian dé dong khi cép vao ciing mot vi tri trén mit cit ngang
clia budng sy, khi d6 tan s6 xung khi duoc x4c dinh bang:

1
f== (1) (1)
T,
Véi tan s6 xung khi 13 = 0,5Hz, c6 nghia la ctr sau mdi 2 gidy, dong khi nong s€ duoc cAp tro lai vi
tri cfi. Nhu vdy voi mo hinh thi nghiém dang str dung c6 6 vi tri cAp khi thi chu ki cép khi s& nhu sau:

— Viing I-diu mdy siy
I chu ki cdpkhi T

Vin téc I6n nhit tai ving sdy
— Viing 4

ﬁm Vi ung 6-cudi I'I]'l\ S‘l\

0 2 3 5

Vin tée dong khi qua 16p hat, m/s

Thai gian, s

Hinh 2. Mé ta chu ki cap xung khi trén mé hinh sdy

d) Kich thude hat sdy d, (mm) , , , , ,

Kich thudc hat say la thong s6 anh huong dén vén toc tdc nhan say va chat lugng 16p s6i[7]. Kich
thudc hat ciing anh huong dén tré luc cua dong khi qua 16p hat. Néu hat c6 kich thudce cang be thi qua
trinh s6i cang kho[8], [13], tr¢ luc qua 16p hat 16n, ngugc lai, hat cang 16n thi yéu cdu van toc tac nhan
sdy qua 16p hat hoa soi cang lon, t6n that 4p suat da lam tang cong sudt quat cip khi anh huong dén dén
tiéu thu dién ning riéng. Nhiam co co sé nghién ctru vé anh hudng cua van tdc tac nhan siy khi say duong
RS nén trong nghién ctru nay da tim cach phan loai kich thudc hat siy truéc khi dua vao sy, viéc phan
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loai duoc x4c dinh bang phuong phap sang (rdy) voi cac ¢d ray tiéu chuan (0,4, 0,6, 0,8, 1,0, 1,2 mm).
Trong céc thi nghiém nay, duong kinh trung binh cta hat dugce xac dinh 4, = 0,8mm.

e) Chiéu day 16p hat trg s6i Hy (mm)

Do duong RS ciing co6 dac tinh két khéi khi cép nhiét nén trudc khi sy, thi nghiém da b tri sdn mot
16p hat trg s6i ban dau giéng nhu ki thuat say muo6i tinh, duoc trinh bay trong tai liéu [4]. Thong qua két
qua nghién ctu thyc nghiém so bo da cho thay chiéu day 16p hat sdy cap vao buong say dugc xac dinh
bang chinh chiéu day 16p hat dudng RS lam 16p dém tro sdi ngay tai thoi diém bt dau khoi dong qué trinh
sdy[4]. Chiéu day 16p hat tro sbi trong thi nghiém nay duoc chon & mirc Hy= 65mm.

242 Xac dinh cac ham muc tiéu

Céc ham muc tiéu duge xac dinh trong say duong RS gbm 4 chi tiéu: d6 4m san pham(%), ty 1¢ thu
hoi chinh pham(%), tleu hao dién nang riéng (wh/kg san pham Jva tiéu hao nhiét lugng rleng (kJ/kg san
pham) Nhimg théng s6 nay chiu anh huong cua cac thong s6 cong nghé: nhiét do say, van tc tac nhan
sy, tan s6 cap khi kiéu xung, dudng kinh trung binh ctia hat va chiéu cao 16p hat tro s6i ban dau.

a) Chat luong sdy i . . , .
Chat luong san pham duong RS dugc danh gia qua cac chi tiéu gom: d¢ am M,, mau sac, thanh phan vi
luong... Trong pham nghién cuu tac gia chon do am Mz (%) dugc ma hoa Y, (%) lam chi tiéu danh gia chét
luong. Gia tri d6 am duoc do bang dung cu do d6 am va duogc ddi chiéu theo tiéu chudn TCVN 6958:
2001[3], Va d6 mau dugc do thong qua may do do mau Konica Mmolta
boa Am san pham dugc tinh theo gia tri trung binh cua 6 mau theo cong thirc:

M, +M20+M302M4O+M50+M60’% @)

Véi My, Mg, Msg, My, Msy, My, 1an luot 1a d6 4m trung binh cia mdi mau dugc la"iy theo thoi gian
(10, 20, 30, 40, 50 va 60 phut).

le

b) Ty 1é thu hoi chinh pham (n1)

San pham say gom hai loai, loai chinh pham ky hiéu (G,) dugc thu hoi ngay tai cua ra budng say, loai
thir 2 13 bui dudng thu hoi dudi day cyclone. Trong phan nghién ctru nay chi dé cap dén loai chinh pham
G, gia tri nay dugc ddi chiéu véi tong san pham 1y thuyét ( khdi luong dudng RS sau khi loai bé 4m trong
n6 dén do 4m tiéu chuan , dugce tinh theo cong thirc (2), dugc ma hoa Y, (%).

Y, =<2 100% 3)

20t
Voéi: G; — khéj lugng san phépl thu dugc thuc té (kg/h);
G — khoti luong san pham theo 1y th}lyét (kg/h)
Khoi lugng san pham thu duoc theo 1y thuyet (Gyy)
100-M, 100-1,5
G,, =G, =20 ~—=19,7 k 4
2#7100-M,  TT100-0,05 vh @

Ty 18 thu hdi chinh pham 14 théng sé muyc tiéu dé danh gia nang suét thuc té cia may say. D6i véi may say
tang soi ¢6 str dung 16p dém tro s6i ban dau thi ty 1& nay khong vuot qua 100% do khi vat liéu ra khoi may say
qua nhiéu thi 16p dém kho tro soi bi pha vo va ché d6 soi bi dimng lai.

c¢) Chi phi dién nang riéng (Ni)

Tiéu thu dién nang riéng la ti€u thu dién dung dé say duoc 1kg san pham dat d6 4m tiéu chuan Tiéu
hao dién s& gdm toan b tiéu thu dién ciia quat cap va cac dong co lap theo mé hinh thi nghiém say, duoc
ma hod Ys, don vi Wh/kg san phim. Tong dién ning tiéu thu cho cac thiét bi s& duoc do bang dong hd
dién 3 pha EMIC MV3E4.

Tiéu thu dién ning riéng duoc xac dinh bang cong thic sau: Y, = GA %)
2
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Trong d6: 4 -tong dién ning tiéu thyu cta quat va cic dong co (Wh) dugc do bang dong ho dién 3 pha
EMIC MV3E4. i )
G, — khoi lugng san pham thu dugc thuc té (kg/h);

d) Ti€u hao nhiét luong riéng (q)
Nhiét lugng st dung dé siy duogc lkg san phé“im dat d6 4m tiéu chuan trong dé co tinh dén tén thét
nhiét, dugc ma hoa Y, don vi kJ/kg san phadm. Tong nhiét luong cung cip cho b gia nhiét dugc quy doi
tir gid tri dién nang ti€u thu thuc té cho bo dién tro gia nhiét (dién nang ti€u thu cta dién trd s€ dugc do

bang 01 dong ho dién 3 pha EMIC loai gian tiép).
0

Ti€u hao nhi¢t lugng riéng dugc xac dinh ¢=—
2

(6)
Trong dé: G, kh01 luong san pham thu duoc thyc té (kg/h);

Q- tong nhiét luong cung cap b(n bo gia nhiét dién tro, kJ. Dé xac dinh duoc tong nhiét ning
tiéu thu, 01 dong ho dién 3 pha loai gian tlgp EMIC MV3E4 5A dugc lap riéng dé x4c dinh dién ning tiéu
thu cho céc thanh dién tro' va qua d6 quy doi vé gia tri nhiét nang.

Vi hé sb cong sudt cua dién tro cose = 1 thi O = 3600.4, (kJ).Trong d6 4, 1a tong dién ning tiéu thy
boi cac thanh dién tré (kWh).
2.5 BO tri thi nghi¢m

Céc thong s duoc ¢ dinh theo ngudn [15] bao gém: DO 4m nguyén lidu (tinh theo co s& udt) cd
dinh M= 1,5"*"; Kich thude hat say trung binh 4, = 0,8mm; Chiéu day lop dém trg soi b tri Hy=
65mm; nhiét do tac nhan say ty= 70° C/s; mirc nang sudt cdp vao moé hinh say 0, 33402 kg /phut (nang suat

20kg/gid); d6 am san pham (Mz) yéu cau dat 0,05% (theo TCVN 6958: 2001). thoi gian lay mau sau mdi
(10, 20, 30, 40, 50 va 60 phut).

3 KET QUA VA THAO LUAN

Péi véi thue nghiém xac dinh anh hudng cua mién vén tc tac nhan séy dén cac ham muc tiéu, 05 thi
nghiém da dugc tien hanh va két qua thuc nghiém dugc trinh bay trong bang 2

Bdng 2. Két qua thuc nghiém don yéu t6 xdc dinh danh hudéng ciia van tdc nhdn dén cdc ham muc tiéu

Thong s6 cong nghé Ham muc tiéu
™ Vg t, f d, Y Y, Y; Yy
ms) | Ce) | (Hz) | (um) | (%) (%0) (Wh/kgSP) | (kJ/kgSP)
1 1 0,212 56,85 176 620
2 1,5 0,111 67,01 177 802
3 2 70 0,5 800 0,06 88,83 194 1008
4 2,5 0,043 99,49 227 1152
5 3 0,04 88,83 300 1481

Str dung phan mém SPSS phién ban 22.0 [15] dé xt 1y va danh gia cac so6 liéu thuc nghiém cho céc

két cting voi cac nhan xét nhu sau:
3.1 Xic dinh anh hwéng ciia vén toc siy dén d9 Am sian pham

Cin ctr két qua xur 1y s liéu thyc nghiém cho ham muc tiéu do 4m san pham cho thiy anh
hudng cia van tdc tac nhan siy dén d6 4m san pham theo quy luat ham bac 2, trong d6 hé sb y nghia
trong phan tich phuong sai (0,994 > 0,95), hé s6 twong quan (R = 0,997) ,mtic ¥ nghia ctia cac hé sé déu
16n hon 0,95 (0,996; 0,990; 0,993), tiu chuan Fisher (159,849) va céc tiéu chuin Student cua cac hé $6
(15,238; 9,913; 7,629) déu dap tng.

Phuong trinh héi quy c6 dang theo phuong trinh 7 va xay dung duoc do thi quan hé vén téc sdy
dén d6 4m san pham nhu hinh 3
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Hinh 3. Anh huéng ciia vén toc tdc nhan sdy dén dé am san pham

Két qua rat ra cic nhan xét nhu sau:

Vén tdc tac nhan sy 1a thong sb anh huong 16n nhat dén hé sé truyén nhiét va truyén am trong
qué trinh sy dbi luu, dic biét 1a qua trinh sdy ting s6i. Do véy, khi ting van toc s€ gitp qua trinh hoa s6i
(vat lidu gia long — Fluidization) dlen ra manh liét hon, cac hat dugc hoa tron tot honnén do a am san pham
giam thap hon. Tuy nhién, néu tiép tuc ting van tdc (tir 2,5m/s 1én 3m/s) thi doa 4m gan nhu khong duoc
giam nira ma con ¢6 xu hudng tang 1én (dudng cong hudng 1én ¢ gia tri van toc cao). Nguyén nhan la do
khi tang vén tdc s& lam cac hat bi cudn theo nhiéu hon, giy pha v 16p dém tro soi, két qua 1a d6 am trung
binh ctia san pham trong toan bo qua trinh s& c6 xu hudng tang 1én[4].

Mit khac, van toc tac nhan sdy cao s& lam ting chi phi dién ning nén can xét dén yéu tb nay
khi quyét dinh lua chon van tdc lam viéc phu hop. Theo Wen Ching Yang, Tran Van Phu [7, 55], van tde
lam viéc ciia qué trinh sdy tang sb6i nén lya chon trong khoang gap (2+3) lan vén tdc hoa soi ti thidu. Két
qué tinh toan d xac dinh van tc hoa soi tdi thiéu doi voi hat duong RS 1a 0,79m/s nén van toc lam viée
phu hop s& tir 1,57-2,36 m/s. Két qua nay phu hop véi thi nghiém don yéu to trén.

3.2 Xic dinh anh hudng ciia vin toc sy dén ty 1¢ thu hdi chinh pham

Cin cir két qua xtr 1y s6 liéu cho ham muc tiéu ty 1& thu hdi chinh pham cho thiy anh hudng cua
van tbc tic nhan sdy dén ty 1& thu hdi chinh phdm theo quy ludt ham S, v6i cic mirc y nghia dugc thé hién
trong phan tich phuong sai (0,996 > 0,95), hé sé twong quan (R = 0,979), cing véi mirc ¥ nghia cta cac
hé sb déu 16n hon 0,95 (1,000; 0,996), trong khi tiéu chuan Fisher (69,532) va cac tiéu chuan Student cta
cac hé s6 (81,643; 8,339) déu dap ung.
ta xdy dung duoc phuong trinh hdi quy (8)

4,54 078
0789 0y _J )

InY, =4,844 (8)

v
va thiét 1ap dugc d thi quan hé van tdc say dén ty 16 thu hdi chinh pham( biéu dién hinh 5
Két qua thyc nghiém rit ra nhan xét:

Van tc tac nhan sdy thap s& lam giam ché do soi, 1am ting luong san phdm luu lai trong

budng say, két qua la 16p dém trg soi tang cao, gdy can trd qua trinh dich chuyen vat liéu ra ngoai nén
nang suat thu hoi san pham sdy khong dat yéu cau. Ngoai ra, khi tang vén toc tac nhan sdy 1én qué cao,
che do so6i ban dau dién ra qua manh liét nén cuon theo mot lugng hat duong RS lam 16p dém ra ngoai, &
cudi qua trinh siy ty 18 16p dém tro s61 va hat Rs & am dua vao khong dat gid tri tuong quan [4] nén vat liéu
thu dugc ¢ dau ra may sdy thap hon. Ty 18 thu hdi chinh phim dat cao nhat & van tdc tic nhan siy 2,5m/s.
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Hinh 4. Anh hwong cia vén téc tac nhdn sdy dén 1y 1é thu hoi chinh pham

3.3 Xic dinh anh hudng ciia vin téc tac nhin siy dén chi phi dién niing riéng
Can cir két qua xtr 1y s6 liéu cho ham muc tiéu, tiéu hao dién ning riéng cho thay anh hudng

cua van téc tac nhan sdy dén tiéu hao dién ning riéng theo quy lugt ham bac 2. Két qua xir 1y s6 lidu cho
thdy hé sb y nghia trong phén tich phuong sai (0,994 > 0,95), hé sO tuong quan (R =0,997) cung véi mirc
y nghia cua cac h¢ so deu 16n hon 0,95 (0,992; 0,962; 0,982), tiéu chuan Fisher (162,680) va cac tiéu
chuan Student cua cac hé sb (11,208; 4,970; 7,454) déu dap ung.

Phuong trinh hdi quy va do thi quan hé giita van toc tic nhan siy va tiéu hao dién ning riéng dugc
thiét 1ap theo (PT9) va hinh 5

=255,6 —123,26.v+45,71.1° 9
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Hinh 5. Anh huéng ciia van téc tde nhan sdy dén chi phi dién nang riéng

Két qua thyc nghiém riat ra nhan xét:

Trong siy tﬁng s0i, thiét bi tiéu thy dién chinh la quat cép tac nhan sdy, bién tan gén theo Moto
quat cho phép thay d6i Iuu lwong quat 1am thay d6i van tdc tic nhan sdy. Theo dinh luét ty 1¢ dbi véi quat,
quan h¢ giira s6 vong quay voi luu lugng la ham bac nhat nhung dbi v6i cong sudt thi ty 18 theo ham bac
3. Do vay, viéc tang van tdc tac nhan say 1én qua cao s& lam ting cong suat dan dén lam tang tiéu hao
dién nang riéng.Dé giam tiéu hao dién nang riéng cho con cach giam van téc tac nhan sy, diéu nay s&
lam anh hudng dén ché do soi.
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3.4 Xic dinh anh hudng ciia van toc sy dén tiéu hao nhiét ning riéng

Cin cir két qua xtr 1y s6 lidu cho thiy tiéu hao nhiét ning riéng va van tdc tac nhan sdy c6 quan
hé v6i nhau theo quy luat ham exp, diéu nay phan anh qua hé sb y nghia trong phan tich phuong sai
(1,000 > 0,95), h¢ s6 trong quan (R = 0,995), mitc ¥ nghia clia cdc hé s6 déu 16n hon 0,95 (1,000; 1,000),
tiéu chuan Fisher (325,153) va cac tiéu chuin Student cua cac hé sb (20,217; 18,032) déu dap tng,
phuong trinh hdi quy ciia mdi quan hé nay duoc thiét 1ap theo (PT 10)

Y, =417,96."%" (10)

va thiét 1ap dugc dd thi twong quan ciia hai théng s6 nay nhu hinh 6
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Hinh 6. Anh hudng ciia van téc tac nhdn sdy dén chi phi nhiét nang riéng

Nhan x¢t cua thue nghiém nay nhu sau:

Tong nhiét luong cung cap cho qua trinh sdy phu thude chu yéu vao nhiét d6 tic nhan sdy va van
tdc tac nhan say. Thuc t& ddi v6i sdy tang s6i vat liéu két dinh nhu dudng RS c6 sir dung 16p dém trg so1
thi ti€u hao nhiét lugng riéng con phu thude vao luong san pham thu dugc tai cura ra cua may sdy.

O cac mirc van tdc sy pham vi trong khoang < 2 my/s, khi tang vén tbc s& giup ting lugng chinh
pham thu dugc nén chi phi nhiét nang riéng khong chénh 1éch nhiédu

O cac muc van toc tac nhan sdy 1on >2,5 m/s, tong nhiét tang tiéu thu tang nén tiéu hao nhiét
luong ciing ting theo. Két qua thi nghiém cho thay van toc phu hop dé say duong RS nam trong khoang 2
— 2,5 m/s, tuy nhién gia tri ti uvu can phai xac dinh cu thé bang thuc nghiém da yéu t.

3.5 Danh gia vé d) mau clia sin phim.

D6 mau cia duong RS trude va sau khi sdy dugc phan tich tai Vién Sinh Hoc — Thuc Phém
truong Pai hoc Cong nghiép Tp.HCM. St dung may do d6 mau Konica Minolta dé xac dinh cac chi s6
ctia do mau duong nguyén liéu va san pham. May do mau hoat dong theo mé hinh CIE L*a*b*, tit ca cac
mau ¢ ciing mot do sang s& nam trén cuing mot mit phang c6 dang hinh tron theo 2 truc a* va b*. Mau c6
gia tri a* duong thi ngd do, mau c6 gia tri a* am thi nga luc. Tuong tu b* duong thi ngd vang va b* am thi
nga lam. Con d6 sang ctia mau L* thi thay doi theo truc doc.

K&t qué phén tich do mau cho thay chi s6 vé d6 sang L* cua dudng RS tang 1én 22,96% (tir 34,77
dén 45 ,23), chi s6 mau a* thay do6i khong dang ké (0,34 so vdi 0,38), chi s6 mau b* tang 1én 31,34% (tr
6,31 dén 9,19). Nhu véy c6 thé thay mau nguyén liéu c6 d6 sAm mau hon va do sang thap hon san pham
say. Do han ché vé mat thiét bi nén d6 mau cua duong RS khong dugc do bang may theo d0 mau
ICUMSA, vi vy thuc nghiém nay chua déi chiéu v6i mau theo tiéu chuan TCVN 6958:2001, tuy vay két
qua phan tich & trén ciing phan 4nh duoc do sang cua sang pham dudng sau siy cao hon, d6 sim mau
thap hon so v6i dudng nguyén lidu.
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3.6 Xay dung ché do siy theo quan h¢ twong quan vin téc tic nhin siy dén 4 ham muc tiéu

DO thi (hinh 7) duoc thiét 1ap dé xéc dinh anh hudng clia van tdc tac nhan sy dén 4 ham muc
tiéu tur 4 phuong trinh hoi quy (phwong trinh 7; 8;9;10). Dua trén db thi hinh 7 ta nhan thay, & mic van
toc 2,2 m/s, 4o am san pham dat yéu cau (0,046%), ty 1¢ thu hoi chinh pham 1a (88, 7%), chi phi dién nang
riéng va nhiét nang riéng tuong dbi thap (205,6 Wh/kgsan pham va 1053 kJ/kgsan pham). Khi siy ¢ van
tdc thap hon thi d6 am san pham khong dat TCVN va khi sdy & van tdc cao hon thi tiéu hao dién ning va
nhi¢t lugng riéng tang 1é€n. Do vay, van tdc tac nhan séy 0 muc 2,2 m/s duogc lya chon phu hop cho qua
trinh siy duong RS.
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Hinh 7. Do thi anh huong cua van téc tac nhan dén 4 ham muc tiéu

4 KET LUAN

Van tdc tac nhan sy tang thi cuong d6 thoat am trong vat li¢u sdy cang nhanh din dén d6 4m
san pham giam hon murc tiéu chuan (d6 4m san phdm khong can quéa kho ), ngugc lai, van tdc tic nhan
sdy thap, qua trinh béc hoi kém, khong dap ung voi lugng dudng RS nap vao theo thiét ké dan dén lam
pha hong 16p hat gia long va qua trinh sdy sém két thuc.

Nhiét do tac nhan say 7, —70 C cung véi chiéu cao 16p hat tro so1 t01 thiéu Hy= 65mm, dudng kinh hat
sdy dy=0,8mm, vin toc nhan sdy v=2m/s cho chat lugng hat sdy dat d6 4m tiéu chuan;tiéu hao nhiét lugng
riéng la 1008 kJ/kg san pham; tiéu hao dién ning riéng tir 194 Wh/kg san pham va ty 1¢ thu hdi chinh
pham dat 87 + 88%.

Duya trén két qua phéan tich don yéu t6 két hop véi biéu dién quan hé 4 thong sé cong nghé anh
huéng dén 4 ham muc tiéu, ché do say tang so6i xung khi hop 1y voi hat duong RS duoc xac dinh gdm
nhiét do sﬁy 1a 75°C,van téc tac nhan 1a 2,2 m/s, tn sb xung khi 1a 0,6 Hz va duong kinh hat pham vi
0,400mm
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