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TOM TAT

Mgt may sdy tang séi lién tuc cdp khi kiéu xung dwoc sir dung dé thi nghiém say dwong
RS (Refined Sugar) Nghién ciuu dwoc thuc hién theo quy hoach thu"c nghiém db’n yéu to dé
xdc dinh mién anh hudng cia nhiét dg tac nhan sdy (tg, °C) dén dé am san pham sdy (%), ty 1é
thu hoi san pham (%), chi phi dién nang riéng (Wh/kg san phdm) va chi phi nhiét ndng riéng
(kdlkg san pham). Thiee nghiém sdy dwoc thiee hién trén mé hinh ¢é nang sudt 20kg/gio, mién
nhiét do tac nhan scfy duoc xdc dinh ty= 70 T80 <C, trén co so ¢6 dinh chiéu cao [op hat tro
s06i t6i thiéu Ho = 65mm, dwong kinh hat sd'y dp = 0,8mm, vdn téc tac nhan Scfy vg = 2,0m/s,
tan sé cap khi f= 0,5Hz cho chat heong hat sdy phii hop theo tiéu chuan TCVN 6958: 2001,
Vi d¢ am san pham dat 0,05+0,06%, tiéu hao nhiét lwong riéng trong pham vi 1008+1116
kJ/kg san phdm; tiéu hao dién nang riéng trong pham vi 193+211 Wh/kg san phdam va ty 1é
thu héi san pham chinh pham dat 87-+88%.

Tir khéa: Puong RS; ché dé sdy; mdy sdy tang soi lién tuc cdp khi kiéu xung; thuc nghiém
don yeu to;, ham muc tiéu cua qua trinh say.

ABSTRACT

A pulsed fluidized bed dryer is used to experimental refined sugar (RS) drying. The
experiments were conducted on the single factor experiments to determine the influence of the
hot air temperature region (tg, C) to the moisture content of the product (%), the collectable
finished product efficiency (%), the specific electrical consumtion (Wh/kg finished product)
and the specific heat consumption (kJ/kg finished product). The experimental model has its
capacity of 20kg per hour with the 04 (four) fixed technological parameters during doing
experiments such as the height of basic dried layer (Ho, mm) is 65mm, the hot air velocity (vg,
m/s) is 2m/s, pulsed frequency (f, Hz) is 0,5Hz and the mean diameter of RS (dp, mm) and the
temperature region of hot air were adjusted from 70 to 80<C . The practical results are
obtained that the quality of the dried grains met the TCVN 6958: 2001 with moisture content
of finished product is 0,05- 0,06%, specific heat consumption is 10081116 kJ /kg finished
product), the specific electrical consumption is 193+211 Wh/ kg finished product and the
collectable efficiency of finished product is 87-+88%.

Keywords: Refined sugar; pulsed continuous fluidized bed dryer; single factor experiments;
the objective functions of drying process; drying regimes.
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PAT VAN PE

Puong (Sugarcane) 1a thanh phan quan
trong trong nganh coéng nghiép thuc pham va
la nguéon cung cap nang lugng cho con
nguoi. Puong RS dugc hinh thanh tr qua
trinh két tinh, d6 4m sau ly tim thudng tir 1%
— 2% [1]. Néu am trong duodng khong duoc
loai bo thi duong s& dé bi nhiém khuan va
mau s& khong sang. Theo [2], d6 4m cua
duong thd dé bao quan can nho hon 0,2% va
d6 4m san pham duong tinh luyén khong 16n
hon 0,05% [3]. Do d0, qua trinh sdy dudng
RS sau ly tdm 1a can thiét dé dam bao chat
luong va thoi gian bao quan. Trude day,
duong RS thuong duoc say bang may say
thung quay, nhung dan vé sau may say tang
s6i kiéu rung di dugc thay thé v6i nhiéu wu
diém hon [4], [5]. Nhuoc diém 16n nhét cua
ky thuat sdy tang soi 1a chi phi ning luong
cao do phai van hanh sdy ¢ van tc va ap suat
tac nhan sdy cao. Dé giai quyét van dé nay,
Gawrzynski va cong su (1999) [6] da dé xuét
mot phuong phép sdy tang séi moi goi la
tang s0i xung khi hay con goi 14 tang soi cip
khi kiéu xung (pulsed fluidized bed - PFB).
Céc nghién ctru duoc cong b trong linh vuc
nay da cho thay cac két qua kha quan vé tiét
kiém ning lugng trong qué trinh say [7], [8].

1.

Anh huong cia nhiét do séy, van tbc tac
nhan va tan s6 xung khi dén t6n that ap sut,
thoi gian sdy da duoc nghién ctu trong [8].
Somkiat va cong sy [9] da cong bd chi phi
nang lugng cho qué trinh sy ting sdi xung
khi khi sdy laa thap hon 30- 50% so véi tang
s01 thong thuong.

tac nhan sy

Bo gia nhiét
@

A (to, @o), B (t1, ¢1)

Nhiét d6 tac nhan sdy 12 mot trong sb cac
yéu t6 quan trong cua ky thuat séy, nhié¢t do
sdy anh huong dén thoi gian siy va chi phi
sdy. Ddi voi sdy duong, nhiét do siy cao anh
huong dén tiéu thu nhiét nang, nhung con anh
huéng dén mau sic do bi caramel héa, lam
giam my quan va chét lugng san pham [1].
Noi dung bai bao dé cip dén nghién ctru thyuc
nghiép xéac dinh anh huong ciia mién nhiét do
tac nhan sy, khi sdy dudng RS trong 16p sbi
cap khi kiéu xung dén chit luong hat siy, tiéu
thu dién ndng riéng, ti€u thu nhiét nang riéng
va ti 1¢ thu hoi san pham chinh pham.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1 Vatliéu va mo6 hinh thi nghiém

Tac gia dinh huéng nghién ctru sdy duong
RS bang phuong phap say tang soi lién tuc cap
khi kiéu xung nham ung dung cho cac diy
chuyén san xuat duong RS cong nghiép tai
Viét Nam, nén d6 am dudng RS nguyén liu
¢6 d6 am M1 = 1,5% *°2, kich thudc hat siy
trung binh dp = 0,8mm. M hinh duoc thiét ké
¢6 ning suat G1= 20kg/gio, bo cap liéu rung
cung cap on dinh 0,33 kg/phit, bo dién trd gia
nhiét tac nhan siy dugc 1ap bo diéu khién nhiét
d6, cho phép diéu chinh nhiét do tac nhan sy
theo yéu cau thi nghiém vé ché d6 siy. Po am
tuong d6i clia khong khi moi trudng trong thoi
gian thi nghiém @a = 70 + 75%, nhiét d0 moi
truong t° = 30 <+ 31°C. Lép duong RS kho 1am
16p dém trg soi ban dau duogc tng (dung theo
[10] co cép hat da phan tan va d¢ am 0,05%.
Luu trinh cdp tac nhan sdy va hoat dong siy

A

|
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Budng sdy tang soi

4)

>
»

dugc trinh bay trén hinh 1.
O

5) (G, M
(5) (Gu, My) C (b o)
l (6) (G2, M2) l

1- quat cdp tac nhin say, 2- b gia nhiét bang dién tro; 3-Bo cap khi kiéu xung; 4- buong sdy tang
sOi; 5- thiét bi cap liéu; 6- cira ra san pham sdy; 7- cyclone thu hoi bui dwong;

Hinh 1. Luu trinh ciia téc nhén sdy va vit liéu sdy trong mé hinh sdy tang séi xung khi lién tuc
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Bing 1. Céc théng sé co ban ciia mé hinh sdy tang séi xung khi

STT | Thiét bi/bd phan

Thong s6 k¥ thuat

1 | Quat cép tac nhan

Luu lugng: 0,63 m%/s
Tong ap: 1244 Pa
Cong suit dong co: 2,2 kW

Bd gia nhiét

Kich thudc téng thé (DxRxC): 600mm x 630mm X 275mm

2 M Cong suit nhiét: 1,0 kW
dién tro . ]
So6 thanh dién tré: 6
Kich thugc tong thé (DxRxC): 600mm x 550mm x 550mm
g Puong kinh dia quay va dia tinh: 500mm va 550mm
Thiét bi tao . s Z.
3 . Duong kinh 10 phan phoi: 150mm
xung khi

S6 16 trén dia quay va dia tinh: 01 va 06
Cong suit dong co: 1 Hp

4 | Budng say

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

5 | Budng lang

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

1- Phéu chira dwong RS’cfm,' 2- Vit tai nguyén liéu,’}—Bué‘ng sdy {ci‘ng s01; 4- Bo cgi'p khi kiéu xung; 5-
B¢ gia nhiét tac nhan sdy; 6- Ong thai khi am; 7- Ong thodt khi am ra khoi hé thong say; 8- Cyclone;
9- quat cap khi twoi vao bo trao doi nhiét

Hinh 2. M6 hinh may sdy tang séi xung khi phuc vu thi nghiém

2.2 Dung cu thi nghiém

Cac thi nghiém dugc thuc hién trén mo
hinh may sdy tang soi lién tuc cdp khi kiéu
xung, dat tai khoa cong nghé Nhi¢t Lanh,
truong Pai hoc cong nghiép Tp. HCM (hinh
2). Khong khi duoc gia nhiét bang dién trg,
nhiét do tac nhan séy duoc diéu khién béng
bd diéu khién Autonics TZN4M. Quat cip
khi dugc ldp bién tin Hitachi X200 dé diéu
khién luu luong cip vao budng siy. Pong co
dién dung truyén dong cho van cip khi vao
budng sdy duoc lip bién tin Schneider

ATV312HU15M2 dé diéu khién sd vong
quay, nham diéu chinh duoc tan sé cip xung
khi vao budng siy. Do am cia duong RS
dugc do bang mdy phan tich do am Axis
AGS100, c6 sai s6 do 0,01%, van toc tac
nhan sdy duoc do bang thiét bj Extech
SDL350 vdi sai s6 0,01 m/s, dong hd dién 3
pha EMIC MV3E4 dugc str dung dé xac dinh
dién nang tiéu thy. Ngoai ra con c6 bo diéu
khién nhiét do Autonics TZN4M va bo ghi
PNTECH DDC-C46 dugc sit dung dé diéu
khién va ghi dit liéu nhiét d6 trong qua trinh
sdy pham vi do tir 0+400°C va sai s6 0,5°C.
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2.3 Phwong phap nghién ciru
= Giai doan thi nghiém thiam do

Tién hanh xdy dung bd sd liéu thi
nghi¢ém tham do trudc khi thuc hién thi
nghiém don yéu tb. Mirc thi nghiém nhiét do
sdy dua vao cic ngudn tai liéu ky thuat sdy
duong RS trong [1], [4], sb liéu khao sat thuc
té va cac ¥ kién cua cac chuyén gia trong linh
vuc sy duong RS tai cac nha may duong tai
Viét Nam.

» Giai doan thwe hién cac thi nghiém

Phuong phap dugc ap dung cho nghién
clru nay 1a ¢6 dinh cac yéu t6 cong nghé¢ dau
vao gdm: van tdc tac nhan sdy (vg, m/s),
chleu cao 16p tro soi ban dau (HO, mm), tan
sd cap khi kiéu xung (f, Hz) va duong kinh
trung binh hat sy (dp, mm) anh hudng dén
ham muc tiéu, trong khi yéu td nhiét do tac
nhan sdy (tg, °C) duoc diéu chinh theo k¥
thuat sdy dé xac dinh mién anh huong cua
yéu to nhi¢t d§ t¢i cac ham muc ti€u nghién
ctru [11].

2.4 Xac dinh cac thong sé cong nghé va
ciac ham muc tiéu

2.4.1 Xac dinh cac thong so cong nghé
a) Nhiét dé tdac nhdn sdy tg (C)

Qua cac ngudn tai liéu vé sy duong RS
trén thé gidi, y kién chuyén gia va cin cur
theo ciing nhu sir dung két qua céc thi
nghiém tham do cho thay nhiét do sdy duong
RS c6 thé bién thién pham vi tir 50°C =+ 90°C
[1][4] trong thi nghiém nay ta chon tg bién
thién tir 50°C dén 90°C véi khoang bién
thién At = 10°C. Nhiét d6 siy duoc diéu
khién bang thiét bi Autonics TZN4M va
dugc ghi dir lidu tu dong bang thiét bi
PNTECH DDC-C46 tai 12 vi tri doc theo
chiéu dai may siy.

b) Vin toc tic nhan sdy vg (M/S)

Vian tdc tac nhan say 1a thong 5O phan
anh tinh déc thu cua say tang soi. Van tdc
dong khi duogc cap thdi qua 16p hat c6 luc du
16n dé nang dugc 16p hat ¢ trang thai lo ling,
théng dugc luc can va trong luc cua hat,
nhung phai giéi han khong lam thdi hat

duong RS bay ra khoi budng sdy [12]. Véan
tdc tac nhan sy dugc do tai 9 vi tri cach déu
nhau trén mit cit ngang cua 16p hat & mot
budng cip khi bang thiét bi Extech SDL350.
Trong cac thi nghiém nay, van tdc tic nhin
sdy duogc ¢b dinh ¢ muc vg = 2m/s.

¢) Tan s6 cap khi kiéu xung f (Hz)

Cip khi kiéu xung 1a mot nghién ctu
chinh ctia bai bao nham thé hi¢n su khac bigt
gilta sdy 16p hat s6i cap khi kiéu xung va
tang soi lién tuc thong thudng.

Tan sb cap khi xung dugc thay doi theo
s6 1an dong md cac van budém cip khi vao
budng sdy va dugc diéu chinh bang cach thay
d6i s6 vong quay ctia dong co tao xung nho
bién tan Schneider ATV312HU15M2. Tén sb
cap khi xung duoc ky hiéu 1a (f). Trong céc
thi nghiém nay ta cho tan sé cap khi & mirc f
= 0,5Hz. Néu ta goi f (s) 13 thoi gian dé dong
khi cép vao cung mot vi tri trén mat cit
ngang ctia budng sy, khi d6 tan s6 xung khi
dugc xéac dinh bang:

=1 (H) 1)
T
Véi tan s6 xung khi 1a f = 0,5Hz, c6
nghia 1a ctr sau mdi 2 gidy, dong khi néng sé&
duoc cép tr¢ lai vi tri cli. Nhu vay véi mo
hinh thi nghiém dang sir dung c6 6 vi tri cap
khi thi chu ki cdp khi s& nhu sau:

1 chu ky cap khi (1)

Vin téc 16n nhit tai vimg sy

Vin téc dong khi qua 16p hat. m/s

Thoi gian say(s)

Hinh 3. M6 ta chu ki cdp xung khi trén
mo hinh sdy

d) Kich thuée hat sdy dp (mm)

Kich thuéc hat sdy la théng s6 anh
huong dén van téc tic nhan sdy va chat
luong 16p s6i. Kich thudc hat cling anh
huong dén tro lyc cua dong khi qua 16p hat.
Néu hat c6 kich thudc cang bé thi qué trinh
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s0i cang khé [8], tro luc qua 16p hat lai 16n,
nguoc lai, hat cang 16n thi yéu cAu van tdc
tac nhan sdy qua 16p hat héa sbi cang 16n, ton
that ap suit tang [13] d4 1am ting cong sut
quat cap khi anh huéng dén dén chi phi tiéu
thu dién nang riéng. Kich thudc hat séiy duoc
phan loai va xac dinh bang phwong phap
sang (rdy) voi cac ¢d ray tiéu chuan (0,4, 0.6,
0,8, 1,0, 1,2 mm). Trong cac thi nghiém nay,
duong kinh trung binh duoc chon dp =
0,8mm.

e) Chiéu day I6p hat tro s6i Ho (mm)

Do duong RS ciing ¢6 dic tinh két khbi
khi cép nhiét nén trudce khi séy duoc bd tri
sin mot 16p hat trg s6i ban dau gidng nhu k¥
thuat siy mudi tinh, dugc trinh bay trong
[10]. Thong qua két qua nghién ctru thuc
nghiém so bd da cho thiy chiéu day 16p hat
sdy cdp vao budng sdy dugc xac dinh bang
chinh chiéu day 16p hat duong RS lam 16p
dém tro sbi ngay tai thoi diém bat dau khoi
dong qua trinh sdy [10]. Chiéu day 16p hat
trg sO1 trong thi nghi¢ém nay dugc chon &
muc HO = 65mm.

2.4.2. Xac dinh cac ham muc tiéu

Céc ham muc tiéu dugc xac dinh trong
sdy duong RS gom 4 chi tiéu gdm: do am san
pham, ti 1¢ thu hoi chinh pham, chi phi dién
nang riéng va chi phi nhiét nang riéng.
Nhiing thong s nay chiu anh huéng cia cac
thong sb cong nghé: nhiét do séy, van tdc tac
nhan sdy, tan s cap khi kiéu xung va duong
Kinh trung binh cua hat duong RS va chiéu
cao lop hat trg s6i ban dau.

a) Chat lwong sdy

Chat luong san phdm duong RS duoc
danh gia qua cac chi tiéu gém, do am My,
mau sic, thanh phan vi luong,... Trong pham
nghién ctru tac gia chon d6 am Mz (%) duoc
mé& hoa Y1 (%) lam chi tiéu danh gia chit
luong. Gia tri d6 am dugc ddi chiéu theo tiéu
chuan TCVN 6958: 2001[3].

b) Ty 1é thu hoi chinh pham (1)

San pham Sﬁy gdm hai loai, loai thir nhét
goi la chinh pham ky hi¢u (G2) dugc thu hoi
ngay tai ctra ra buong say, loai thir 2 1a phu

pham gdm céc bui duong thu hdi dudi day
cyclone. Trong phan nghién ctru nay chi dé
cap dén loai chinh pham G2, gi tri nay duoc
dbi chiéu véi tong san pham 1y thuyét (gié tri
ly thuyét co duge tir két qua tinh toan) duoc
méa hoa Y2 (%).

c) Chi phi dién nang riéng (Ni)

Ti€u thu dién nang riéng la tiéu thu di¢n
dung dé siy duoc l1kg san phim dat d6 4m
tiéu chuén. Tiéu hao dién s& gé)m toan bo tiéu
thu dién cua quat cip va cac dong co lap theo
md hinh thi nghiém sdy, duoc ma hod Y3,
don vi Wh/kg san pham. Tong dién nang tiéu
thu cho céc thiét bi s& dugce do bfmg d@)ng hd
dién 3 pha EMIC MV3E4.

d) Tiéu hao nhiét luong riéng (q)

Nhiét lugng riéng tiéu hao dé say duoc
1kg san pham dat d6 4m tiéu chuan trong do6
c6 tinh dén ton that nhiét, duoc ma hoa Ya,
don vi kl/kg san pham. Tong nhiét lugng
cung cip cho bo gia nhiét duge quy doi tir
gia tri dién nang tiéu thu thuc té cho bd dién
trg gia nhi€t (di€én nang tiéu thu cua dién trd
s¢ duge do bang 01 ddng hd dién 3 pha
EMIC loai gian tiép).

2.5 B tri thi nghiém

Cac thong s6 duoc cd dinh theo
[11],[14]bao gdm: P am nguyén liéu (tinh
theo co so u6t) ¢ dinh Mi= 1,5*%?%: Kich
thude hat sdy trung binh dp = 0,8mm; Chiéu
day 16p dém tro s6i b tri Ho= 65mm; van toc
tac nhan sy vg = 2m/s; muc ning suit cip
vao mo hinh sdy 0,33* %2 kg /phit (ning suat
20kg/gio); d6 4m san pham (My) yéu cau dat
0,05% (theo TCVN 6958: 2001)[3], do do
khdi lwong san pham thu dugc theo 1y thuyét
(Gan) la:

100-1,5
100-0,05

G, =G, 100-Mi 5

- =19,7 kg/h (2
1 100—M, g/h (2)

»Xdc dinh dp dm sin phim (Y1, %): Sau
mAu san pham sdy dugc 1y ngiu nhién sau
mdi 10 phat sdy trong qua trinh siy (60
ph(t), san pham duoc 14y ngay tai cira ra cla
méay sdy va cho vao cic hii dung mau. Do
may sdy hoat dong lién tuc nén dé dam bao
d6 chinh x4c va dong déu, d6 4m san pham
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duoc tinh theo gia tri trung binh ciia 6 mau

theo cong thuec:

My +My+My+ My +Mg, + M
6

V6i Mio, Mo, M3o, Mao, Mso, Meo lan luot 1a

do am trung binh cia moi mau duogc lay theo

thoi gian (10, 20, 30, 40, 50 va 60 pht).

= Xdc dinh ti 1¢ thu héi chinh pham (Y2, %):

Y, =2 1000 4)

2lt

Yl = Q % (3)

Véi: Gz — khéi luong san pham thu dugce
thuc t€ (kg/h); Gar — khoi lugng san pham
theo ly thuyet (kg/h)

Ti 1& thu hdi chinh phém la thong s6 muc
tiéu dé danh gia ning suét thyc té cua may
sdy. Dbi voi may sdy tang s6i c¢o s dung 16p
dém trg s6i thi ti 1€ nay khong vuot qua
100% do khi vat lidu ra khéi may sdy qua
nhiéu thi 16p dém kho trg so6i bi pha v& va
ché do s6i bi dimg lai.

» Xdc dinh chi phi di¢n nang riéng (Y3,
Wh/kg SP) 1a lugng dién nang tiéu hao dé
sdy duoc 1 kg san pham, duoc xac dinh bang
clng thirc sau:

Y, =

5 ©

105

Trong d6: A -tong dién nang tiéu thy cua quat
va cac dong co (Wh) dugc do bang dong ho
dién 3 pha EMIC MV3E4.

*Xac dinh chi phi nhiét ning riéng (Y4,
kJ/kg SP): la lugng nhiét nang can thict dé
say dugc 1 kg san pham, dugc xac dinh:

(6)

Trong d6, Q- téng nhiét luong cung cip boi
bo gia nhiét dién tro, kJ. Pé xac dinh duoc
téng nhi¢t nang tiéu thy, 01 dé)ng hd dién 3
pha loai gian tiép EMIC MV3E4 5A dugc
lap riéng dé xac dinh dién nang tiéu thu cho
cac thanh dién tré va qua d6 quy doi vé gia
tri nhiét nang.

Vi hé s0 cong suat cua dién tré cosp = 1

thi Q = 3600.A; (kJ)

Trong d6 A; 1a téng dién ning tiéu thu boi
cac thanh dién tro (kWh).

3. KET QUA VA THAO LUAN

Déi véi thuc nghiém xac dinh anh huong
ciia mién nhiét d tac nhan sy dén cac ham
muc tiéu, 05 thi nghiém da duoc tién hanh va
két qua thuc nghiém duoc trinh bay trong
bang 2.

Bing 2. Két qua thuc nghiém don yéu t6 xdc dinh anh hwéng cia nhiét dé tac nhdn dén cdc
ham muc tiéu

Thong s6 cong nghé Ham muc tiéu
TN tg Vg f dp Y1 Y2 Y3 Ya
(°C) | (m/s) | (Hz) | (um) (%) (%) (Wh/kgSP) | (kJ/kgSP)
1 50 0,135 82,23 228 520
2 60 0,089 86,29 218 684
3 70 2 0,5 800 0,06 88,83 211 1008
4 80 0,05 97,46 193 1116
5 90 0,073 95,43 197 1268

Str dung phan mém SPSS phién ban 22.0
[15] dé xur 1y va danh gia cac sb liéu thuc
nghiém cho cac két clng véi cac nhan xét
nhu sau:

3.1 Xac dinh anh hwéng cia nhiét do say
dén d§ am sdn pham
Cén cir két qua xir 1y s6 liéu va xay dung
duogc d6 thi (hinh 4) ¢6 dugc mot s6 nhan xét
nhu sau:
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Anh huong cua nhiét do sy dén do am
san pham theo quy luat ham bac 2 véi hé sé y
nghia trong phén tich phuong sai (0,994 >
0,95), h¢ s6 twong quan 16n (R = 0,997). Mirc
¥y nghia cua cac hé s6 déu Ién hon 0,95, tiéu
chuan Fisher (159,725), tiéu chuan Student
cua cac hé s6 déu dap ung. Phuong trinh hoi
quy duoc thiét lap:

Y, =0,7226-0,01731, +1,121.10*¢? @)

O cac muc nhiét do sdy (<60°C), nhiét
luong cung cép khong du dé bay hoi am nén
d6 am san pham khong dat, dong thoi do do
am vat lidu & dau va gura may sdy cao nén
anh huong dén ché do soi, cac hat kho tro sbi
khong dugc hoa tron tdt v&i hat Am cling dan
dén 1am d6 am cubi cta qua trinh sdy con cao
hon tiéu chuan.

O cac mirc nhiét do siy cao, vat liéu vao
may sdy dugc 1am kho qué nhanh trong giai
doan déu, kéo theo ning sudt dau ra 16n, gay
pha v& 16p dém trg soi din dén d6 4m san
pham cung khong dat. Pham vi nhiét do sdy
dat yéu cau dé dam bao qua trinh sdy dién ra
6n dinh 1a tir 70 + 80°C.

D6 am, %

© observed
140 — Guadratic

120 \
100 /
o080 /

060+ __/

©

Hinh 4. Anh hwong cua nhiét do sdy dén do
am san pham

3.2 Xdac dinh anh hwéng ciia nhiét do siy
den ti 1€ thu hoi chinh pham
Cian cir két qua xir 1y s6 liéu va do thi
nhu (hinh 5) mot s6 nhan xét dugce rut ra nhu
sau:

Anh huéng cta nhiét 6 siy dén ty 1¢ thu
hoi chinh pham theo quy ludt ham power, hé
s6 ¥ nghia trong phan tich phuong sai
(0,989 > 0,95), hé sb twong quan 16n (R =

0,955), mirc y nghia cua cac hé sd déu 16n
hon 0,95, tiéu chuan Fisher (30,911) va céc
tiéu chudn Student cia cac hé s6 déu dap
mg. Phuong trinh hdi quy duoc thiét 1ap:

Y, =25,911%%

(8)

O nhiét do séy thép, ché do séy dién ra
khong on dinh, cac hat duong con do am cao,
kha nang hoa sbi va sy hoa tron giira hat am
va hat trg s6i kém, két qua la san phém bi luu
lai nhiéu hon trong budng siy, lam giam
ning sudt dau ra. Khi ting nhiét do say da
1am cai thién ché do s6i, 1am ting ning suit
thu hoi san pham. Tuy nhién, theo két qua thi
nghiém va quan sat thuc té cho thiy ¢ nhiét
do séy 90°C qué trinh so6i dién ra rat manh
vao giai doan dau cta qua trinh say (khoang
10 phit dau qua trinh) kéo theo mot lugng
16n 16p tro s6i ban dau ra ngoai nén o giai
doan cuéi qua trinh lugng san pham ra khoi
may sy khong dat nang suét theo yéu cau.
Do do6, néu x¢ét toan bd qua trinh sdy thi nang
suat thu hdi giam di so v6i qué trinh sdy &
nhiét do 80°C.

Ty |& thu héi chinh pham, %

1007 = Power

<
951 /

90

4
7
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Hinh 5. Anh hieong ciia nhiét do sdy dén ti 1¢
thu hoi chinh pham

3.3 Xac dinh anh hwéng cia nhiét o say
deén chi phi di¢n ning riéng
Can ctr két qua xir 1y s6 lidu va do thi
nhu (hinh 6) mot s6 nhan xét dugce rut ra nhu
sau:

Anh huong cua nhiét d6 sdy dén chi phi
dién nang riéng theo quy luat ham logarit,
trong d6 hé s6 ¥y nghia trong phan tich
phuong sai (0,991 > 0,95), hé sb twong quan
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R = 0,960, mirc ¥ nghia cua cac hé s6 déu 16n
hon 0,95, tiéu chuan Fisher (35,607) va céac
tiéu chudn Student cia cac hé s6 déu dap
mg. Phuong trinh hdi quy duoc thiét 1ap:

Y, =467,13 —61,016.In(t) 9)

Xét vé mat téng ti€u thu dién nang cho
toan bd qua trinh sdy thi viéc ting hay giam
nhiét d6 sdy khong 1am thay doi dién ning
cung cap cho quat va cac dong co. Tuy nhién
khi xét dén chi phi dién ning riéng tinh cho
(01) mot kg san pham thi gia trj nay phu
thuoc vao khdi lwong chinh phdm cia san
pham siy thu dugc sau khi sdy, nén chi phi
dién nang riéng s& giam di khi sy ¢ nhiét do
cao, nhung lai ting 1én khi siy ¢ nhiét do tac
nhan say thip. Piéu nay duoc giai thich, do
sdy O nhiét do thap hat sdy khong dat d6 am
nén khong thé nhay qua duoc tim chin (mot
tam chan duoc bd tri cudi budng siy) két qua
l1a luong thu hdi san phém G2 it lai so véi
thiét ké do vay chi phi tiéu thu dién ning
riéng cao hon so véi khi séy & nhiét do
cao.Mién nhiét d6 siy hop 1y trong thuc
nghiém dugc xac dinh pham vi 80- 90 °c

Chi phi dién néang riéng, WhikgSP
] O opserved
230 — Logarithmic

200+
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Hinh 6. Anh hieong ciia nhiét @ sdy dén chi
phi dién nang riéng
3.4 Xic dinh anh hwéng ciia nhiét do siy
den chi phi tiéu hao nhié¢t nang riéng
Cian cir két qua xir 1y s6 liéu va do thi
(hinh 7), mdt s0 nhan xét dugc rat ra nhu
sau:

Anh huong cta nhiét do say dén chi phi
nhiét ndng riéng theo quy ludt ham logarit
v6i hé sb ¥ nghia trong phan tich phuong sai
(0,999 > 0,95), hé¢ sb twong quan R = 0,990,
muirc y nghia cia cac hé sé 16n hon 0,95. Tiéu
chudn Fisher (145,716) va cac tiéu chudn
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Student cua cac hé sé déu dap tmg. Phuong
trinh hoi quy duoc thiét 1ap:

Y, =—4656,04 +1318,85.In(t) (10)

Chi phi nhiét nang riéng phu thudc chu
yeu vao nhiét d¢ say, do do khi séch”y nhiét
dd cao thi chi phi nay tang l1én dang ké.

Chi phi nhiét nang riéng, kJ/kgSP

A observed
1400+ = Logarithmic

L~
] /

1000 A

800

*1 |/
/

T T T T T T
40 50 B0 70 B0 S0 100
Nhiét d, oC

400

Hinh 7. Anh hieong ciia nhiét @ sdy dén chi
phi nhiét nang riéng
4. KET LUAN

Nhiét do tac nhan siy ting thi cudong do
thoat 4m trong vét liéu sdy cang nhanh,
nhung khi ting trén muc can thiét lai khong
mang lai hiéu qua nhung lai lam ting tiéu
hao nhiét luong riéng trong khi d6 am san
pham lai khong can quéa kho. Nguoc lai, nhiét
d6 tac nhan sdy thap, qua trinh bdc hoi kém,
khong dap tmg véi luong duong RS nap vao
theo thiét ké dan dén lam pha hong 16p hat
gia 16ng va qua trinh sy sém két thuc.

Mién nhiét d6 tac nhan siy tg =70°C
cung v6i chiéu cao 16p hat tro sbi tbi thiéu
HO= 65mm, dudng kinh hat séy dp= 0,8mm,
van tbc tac nhan siy vg= 2m/s cho chit
lugng hat séy dat do 4m tiéu chuén;tiéu hao
nhiét lugng riéng pham vi 1008 + 1116 kJ/kg
san pham; tiéu hao dién ning riéng tir 193 +
211Wh/kg san phdm va ty 1& thu hdi chinh
pham dat 87 + 88%.

Can tién hanh cac thuc nghiém da yéu t6
dé xét dong thoi anh huong cia 5 théng sb
cong nghé dén 4 ham muyc tiéu thi méi cé thé
xac dinh dang duogc gia tri hop 1y cua céc
thong s6 cong nghé nay. Mirc nhiét do sy tg
=70°C duoc chon lam gié tri co s& cua nhi¢t
d6 tac nhan sdy trong thuc nghiém da yéu té
& bude nghién ciru tiép theo.
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