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Abstract

Research on vacuum infrared radiation drying of Rehmanniae was carried out using an improved
vacuum infrared radiation dryer. By means of logarithm of experimental data and linear regression, the
pattern of thin-layer vacuum infrared drying model of Rehmanniae, which was related to the temperature
of radiation board and pressure in the chamber, was set as Modified Page equation, and the expression
and values of model parameters were also obtained subsequently. The model could describe and predict

change regulation of moisture ratio very well according to the comparison of experimental values and

calculated values.
Key words

model

51

WL % % B LY b B ( Rehmannia glutinosa
Libosch. ) fit) 57 fF 5 T4 AR 25 A5 A, He B AR L)L 6o b
R A T 2 A A R — R
FIFR 2548, H T, Ho 3 4 0 BF 98 2 5% A T Lt
TR BRSO G J  i R LA E BAR T4
FORBYHRE o B A RO R B & T 2 Tk i 2
&Y, TE R IR A BT 75 5 & e s e |
I, i B P E AR A TR R AT TR

B LT MR ST T4 TR A AR TR G B

il

Wi H 1 2009 —05 =31 &[] H 1 : 2009 —07 — 30
AR AR 7 AR SE 4 00 H (084100510005 )

Rehmanniae, Vacuum infrared radiation drying, Thin-layer drying, Mathematical

PEAT Ak B Ml F TR0 B B A IR 3t o 5 0 A
DRV Pk v A ORI 5 AR A AR T R
SZEFR A, B, Of 2 MRS s
ST REIBEE S S o HEAE R S T LT AT 4 )2 R
M BF TR 21 B 2 AT LA A R 7 A
RIS HE AT A, ok A O R B T 25 SR 4R bR, 1
B A 3d A R [l 8 TAE s AR K. i H i B
25 4T AN TR TR A BIF S AR D, 1 R A
T3 ARy AR L TR A B S I A AN 2 T
TR, Swasdisevi T 7 3 i £4 AL B 20, BEA0L T
T fE R L 28 0 21 A0 T M 2ok B v K A3 L RN R Y AR

TEEBN: X o %, g, W B KSR, 322 ™ 5o T 5 W TR F ST, E-mail : beckybin@ mail. haust. edu. cn



XA G Hie F s LM S T e Rl 123

AR SC LA M 3 O TR AR R AT LA 2 A R
THRBETE , A SRS BRI A 18101, 3 57 -5 8 A A i
JEE AR AR P PN T 0 A S 8 9 R T R AR Y g ik 5
6 (E X LU R AT A 20 46 E , - 388 A i MR S R AT
R AU FH0I P 1 1K 0 i, LA S At ST A A A 4L A T
SIS R E AW TR T i Y v g E

1 HESHE

1.1 KA
ity 3 R R W R W = Ny DB e 1 LA
R P TR A KRN 3,20 ~3.22,
1.2 RKBWEES5INHE
. it 3 S 2
B 7S 4L A T 5 2 10 [_@;i;

b A 2 A gz-z\
DZF — 6090 % FL 758 THEAH  7~JF 3
6 |F L
o5 T R, 5 A G A 1 5:1:|—_‘1|:|/° 15
o THMS N BRI, 4 =
R TR U N R I 3\%
Sho FARAEFBLAS omx 2]
45 cm x 45 cm, ¥ iR E
120°C, & 4 o #4 B i
4 Hr 12 em x 12 em [ fi %
élé’l‘ﬂﬂ#@*ﬁéﬁﬁﬁﬁﬁi,*ﬁ infrared drying equipment
T & 2 e A P AL IRy R4 2. H25 % 3. T
it B AR AT S P B IR B e 4. R S, g B
78 AR R AR R T A6 BRI TR 8K
B WPRHEHCT RS S B S REURIRE 10 B
BHEERAE 11 B R

AL IF RO A I A 12.1&;;&45;%& S
Skt LA B )RR B, B e 140 e e
LR FR A SRS 0D, B 1S g ok e
i A W) 0 BB i
TREE L, BEZSEE R 2XZ -4 BGER RN ESE, TR
=5 1 7 v H R B R R ) 4 i 4 B gl #E il . MP4000OB
WYL F R, A R, 202 BUfE IR TR A
K E BEIFALER T o
1.3 K7 %E

¥ 7 5 R TS T I HIL 0 R SR AR U BE R s g
{5, H Rl 385 30 BT 0 7 B, A6 v R 2 8
B2 A 10 em 350 {15 £ 24 A% 30 min, 36O 40 K
FOM [F] 1 B F B, T R T A S T, T B0 R
5.8 ~6.2 mm i i, J5 B AT A R RO GE o BRI
200 g 38 7 OV Bf TR AR R PR B TR R
AT T BB A - R T
PRE5 R . AR SCRTHR SR R TR K

S T2 FE 1 8 kPa ASAR | 7 8 5T B R

1 s
WU e R B

Fig. 1 Scheme of vacuum

R 323 333,343 353 1363 K, Il 15 4 B} o o5t it T
PRI [A] A8 AL o AR [ 8 S AR #AGL B 363 K AN
BT TIRERE AN 1.5.4.0,80,15.0 f
40. 0 kPa, 17 T 150 . X 9 4k 5 ) T %
MLk, gy o 7 )2 TR, A ER W
W, 28 i, a0 o A2 PR A, O Uik s 1 o 34 M
AT ECHE A A FAL PR . SR A Origin 8. 0 Bk {4 £ 17 43
B =
Ptk oy e ot o
M -M,
M M, - M,
K M ——YRHE « BF 21 & K3, %
M,——W k9] 16 5 K3 %
M, ——P Rk - Al 5 K 2, %
BT M, ABXTTF M, f1 M, AR /N, 38 5 AE TR N
FHHE Z AT B P0REK 4 He 115k F 7 4k
j—:t[IS: ,E[]

(1)

M
M,==—" 2
) 2)

2 RBERSHH

2.1 FREBRNEXAHE

B9 AT MR i R AT AR B DL Ine D A AR
PR, In( = InM ) Y AR FE A bR AR B AR, I 2
B3 P, He 1A 2 D A [a) i ARGl 2 T 1 (9 46
B3 MAFES p PRIKRRRE .

2

In(—1n Mpy)

B2 R RES R T 0 In( - InM,) - Int 43 4
Fig.2 Distribution diagram of In( —InM,) vs Int at
different radiation board temperatures

X i R AT LA 11U 23 A, A 2 9 AL [l
R E BB R 7E 0.991 192 ~0.999 723 3 [
W, FEI{E N 0. 995 428, 44 J5 AL % 2% RMSE #Y3E [
4 0.016 483 ~0.081 753, {54 0.055 172, %%
R In( - InM,,) Fl Int 52 RIFRILMH LR, W
[EERIbPSEN=w)

In( —=InM,) =Ink + Nlnz (3)
L A N—ZFH
MR KR 1 Page TR Ny
My =exp( —ki'") (4)



124 VSO A1 N - R S 4 20104
2¢ M, =exp( - (Kt)") (9)
I 14 Modified Page J7 2 ", 12 5 28 3 T A 45
~ Of .
E 1} e 1500 Pa LVRE
T\e . 84 000 Pa B3 T, AR 5 FELRIEARETT, U
L 150007 IR N A p T, SR SR [ 13 )45 3] 1 45 38 A
LWL ¥ | TR [, 2 [ 5 A A4 54 BB 1. 021 571 ~ 1. 067 166,
0 2 4 6 8

Int¢
B3 REFEHNEN T In( -1nM,) - Int 5345
Fig.3 Distribution diagram of In( —InM,) vs Int
under different pressures
B 2 A RS SR LRI ARRR N XTI E T 1
BLIE 4 fros, XN T gEAr bk g, R A
0.9953, LA N Fll T 4152 RAF Ry 2t ¢ &, 4k

N=a, +a,T (5)
1.10p
1.05F
= 1.00+
0.95}
0.90 . ‘ ‘ ‘ .
320 330 340 350 360 370
AR B T/K

K4 N-THXRIME
Fig.4 Relationship of N vs T

BelEl 2 b s SR HE e i R4 Ink X T AR
B, a5 R — gk, (A48 Ink BRLRBCN G HX T

ﬁﬁ@@ﬂ@smaﬂuﬁm%ﬂT%ﬁ@m

RYEL R, HATLMERIE, R X 0.9825, F, A
(YR

hl%:bl +b,T (6)

—4.7 ¢
-48 }
—49

« =50 r

= -51r
52}
=53 r
—54 |

T9350 330 340 350 360 370
B SN B BE T/K
Ink N .

s - TR

Fig.5 Relationship of % vs T

W NInK SRACE Ink, i 13
InK =b, +b,T (7)
K (3) A AE Ny
In( —InM,) =NInK + Nlnt (8)
i, 15

AL AR, e, DR N B — RS T A%
M5 p JCR AR EL
BRI 3 AR InK %) Inp 1R8], 40 &l 6 Fir
Ao ALK B B R AP BRI SC &R ek [l A Y
R* 3.0.983 4, [, n] 1 £k 1 )y
InK =¢, +¢,Inp (10)

8 9 10 1
In?
K6 InK —lnp 1956 F T 28

Fig. 6 Relationship of InK vs Inp
LR N AT RAPERRMEM p LK, 1
InK 535 F0 T A1 Inp MR, LRG3 (7) A
X (10) A 43

InK =a, +a,T +aslnp (11)
N By EA AR () MK By R KACh
K=exp(a, +a,T +aslnp) (12)

W) M)A (9) 15 My, 1Y 28
Br R
M, =exp( - (exp(a; +a,T +aslnp)t)

ay +ayT

)
(13)
2.2 REBESHHHE
o 4 PR el I 25 2R, T 4%
N=a, +a,T= -0.2002 +0.003 5T
(R> =0.9953) (14)
¥l 5 FlE 6 mIH A5 %) InK 5 T Al Inp 47
Z ek, i
InK = —8.404 231 +0.015 1247 - 0. 213 9681Inp
(15)
Bl I
K =exp( —8.404 231 +0.015 1247 -
0.213968Inp) (R’ =0.9881) (16)
R 7K S L T 0 A5 Y Sy
M, =exp( — (exp( —8.404 231 +0.015 1247 -
0.213 9681np) ) ~* 2002 ¢33 (17)
2.3 BREFEMKIE
TE 8] 72 58 AR BE 363 K R, A6 R ) 5 F



513

XA G Hie F s LM S T e Rl 125

18 T il £ 1 1 45 SR R T A 1B 7 B OR , AE
71 8.0 kPa T {1 AN [ 58 S A I ) 45 ot £k A S 0
EHABEELE AN 8 o, i T4 T LU Y, B
A T 3 14 3 AV S S A B 194 T e, T AR ] i 2
TR I R 0 S I i R AR LA, 2 REAR
LIRS = At bR KE I 4 qi bR A

1.08, o 1500 Pa, Syl
¥ @ 4000 Pa, sz

08 & 8 000 Pa, 5zl {tf
s : naan
% a, Sl
3 0.6 & 1 500 Pa,ﬁfﬁlﬂé
= o s 4,000 Pa, 5 Y {F
<o —=— 8 000 Pa, i £ {f

e 15000 Pa f ]
40 000 Pa f K1 {F{

o
o

o AR 2 e
o e S S SO

. . - P
0 100 200 300 400 500 600 700 800
A [H] £/ min

B 7 TR R 0T G M B 05 i 2

Fig.7 Drying curves of Rehmanniae under different pressures
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