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Fig.1 Grain drying system flow
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Fig.2 Deep-bed drying models for grain
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Fig.3 Structure of control system for grain drying

2.2 Rt

Fo ) 28 BT % AR L0 45 18 B0 TR I R I FR A 4
B BAZE, TOXHREENEE: RESRKET
BREE. RESYH, REEFIMIAEASAREEE,
XA TREENEY. BHFRXAZHIES
H AR HH PID (Proportional Integral Derivative) #5#l.
LG PID BRI ERARMEHPER L. FREH
BBRORB RN, BREXRL,

f# REEBITERS, EBERLNNRERAE.
MHmETLTEE, LEEANKERAETMIRE, &
xR e TREEASTRAN MRS, BE~4ER
BHN, BEBEEHEARNEE PID S5, THEHBE
. et

EXRELNMIRE., HEBIEREONERN.
ERHAELTMAERERE. RENREHE (IR
wFE, TREBNEKZEERETEE. AP ER%).
ZRATMEREINNRAEBAME. WilimETHEE.
TR P 0 & RS T B 5 S A B LR BN MR 4
BEERMYE, HEEFRIETEEE, BHARE
HEBEHEHAN, #ETIEREREETAEER
HEGMA, HRERERERBHTRREEMLTES
EHERT ROMGEET, ETUMRIERAHMBEET
SRRSO R, RETREEENAA



Ea4

BREE: ERTHE TEEFT0ORE TRASNEHELR 145

SIRFER RN, REERENGRESHE, ek
BAMERE PID B8, HEREE. REMLHERER
PABIEE, FEKSHEIEHEMMEE, UERA
BN

EHIRGMRPEME 4 iR,

4 }~{ mmwm]
70

T
e(t)
_———-—————47Nnﬁ&% F—{ AR

x(r) - i .
B4 EHRLAER
Fig.4 Flowchart of control system

2.3 RAGheES

D MEHBERARSHEML. ERADES. THRK
EHEMRTHES, MARGHHOIH RN FEEL,

2) #AEGEH PID FHl MR M A REL .
RTEHESHEHEBMIA, RACEBTULES, #8BH%
BRI RGEHAE. BBHRERLEE, REABH
MMERFETHIRE, MTRETEREASHREE
e, HERFARBRN, MeRRHEKAMEE PD
S, TIPSR

3) I8R5 AR B8 2 1R 9 XUH & iR

3 RFEMEAMR

ARG 2003~2007 L, HMEILKTERILE S K
. BRITAFRKT 850 EERYG, MkiiRELAET
BAFASE 5 FIROTRAZTOERTERINE, £
AR R, KIEPEARKMERWATIERRE (NY/T
463-2001, BWETEYUREIFH ). 2004 5 12 A%
e AT S K S, B “RWBT R RS RER
BRI KIE LiddRE, 5 SHSH—10 BUKRERT
WUETT 5 iR AR . EHIRER: LHT
BEBRABENEHEMNBEREAMAERERES
6.5%, BBAIFEEBMEEREN 6.2%, BIERBEREERY
25%, WHEERMEREEEN 6.2%, HIUBKGEESTE
FE(EPRIEEE N 18.9%. 2007 4E 11 AZENKTTRELESA,
THACEAEP TR, BT “REBRERLY
PR ERBRBERRIRP O () I RERLM
BEEW” FrramERRaule. WRER: K3
BHEKEDR 284%M 2] 13.6%M K/ TAESR 14.134
t/h. BARIFERGE 2939kI/kg /K (BB A <7400 kIkg), 8
fre s 338k)/kg K (EHR <600 kikg), BRIEFME
H1.9% (EiFAH<3%), THRAISEH 09%. WHE
WEY 04%. HVREBRERLHTEE. REMRBE

10%~35%3% K /K 4> A6 T8 B FI-30°C ~+40°C 3 e 354k
WE TR TR, EHE TR RK SR ZE < £0.5%wb.
FERLT af =k KRR A AR R P T B EEN
BHRL. :

[(Cane o wan | [an o morn

8 l ¢
- Fj | wne | B KT

B5 BEGFITFRILAR
Fig.5 Flow of centralized grain drying process

4 & it

D BREEETRETAHENDERSE, EREL
BN EERFETERKS T —. HREE TR GE
REKEER. RfHE. HFERE). BRERETR.
KRB EAEREHENE.

2) R ST HEAR K 4 FUE R & A4 LA R HLas R T
B, MELTHRRELHBENEHE, BERKTT
BRiREMENHFER, BB TRENTRE A,

3) ETRERETRINEL BT LAREKS
RHELZNERR, FRETRETRABENEH RS,
HH R ETRANKS B RB/ASHEN. HRAKIH
B, THRREEWRITAKS, WA DO &
JREZM: BHERMRMERLIIREKE, 2638

- 5 BZAADEER, RECBITLES, EBE

BENbaANE. RlRETATER, K EBERLUEK
FEXFFTFMEE, BENRETRAISRREZLKE
H, BEFEREEAN, BEEFIEAERZ PD 24,
LA H SR A e L

4) NMABRIESE, CHETERIEQSENEHE, #
HHURK S BENLE S HIIE LT, B A (R IE T LB
BKERESE05% . REBEBE 10%~35%H KK 5
FWILE-30C~H0CEE B TEE TR T,

[ £ xx Wl

(1] 2. REAYTERIRKRREIR R ED]. R
B, 2006 (9): 44—46.

[2] &3, AEH. fYTEANAsESD. IR,
2002, (2): 40—44.

[3] Nybrant T G Modeling and adaptive control of
concurrent-flow driers[J]. Computers and Electronics in
Agriculture, 1989, 3(3): 243—253.

[4] ZdktE, R MR EWRT IO S RLED]. &
M TR, 2002, 18(1): 162—164.

(51 KK, B, SUBERTRNE SRSB4 K
M HLBRE R, 2002, 33(6): 86—88. -

[6] #itM, FKK. HYER TR HRLRAFRHT]. R



146 Rk TR

2008 4

NP HLBEIR, 2003, 34(1): 83—8S.

71 @y, FER = % 2 BOTHROANEREHER
%], RAHHEER, 2007, 38(1): 83—86.

[8] Li Changyou. An  anaytical method of deep-bed
ventilating drying process[A]. The Proceedings of the 5th
Asia-Pacific Drying Conference[C]. World Scientific
Publishing Co.Pte.Ltd, 2007: 649—656.

[91 LiChangyou, Shao Yaojian, Kamide. An analytical solution of

the granular product in deep-bed falling rate drying process [J].

Drying Technology, 1999, 17(9): 1959—1969.
[10] Li Changyou, Ban Hua. On-line moisture metering technology

and device for paddy drying process{A]. The Proceedings of
the 5th Asia-Pacific Drying Conference[C].World Scientific
Publishing Co. Pte. Ltd., 2007: 490—495.

MFEKK. BYETKELELZBRREEP]. PEHEH:
03222718.3, 2003—12—24.

(21 FKKR, B . —HBUSYSKENHERREKE
[P]. FEEF):200610123461.3, 2007—05—16.

[13] Ban Hua, Li Changyou. Real-time data sampling of tower
dryer’s control system[A]. The Proceedings of the 5th
Asia-Pacific Drying Conference{C]. World Scientific
Publishing Co. Pte. Ltd., 2007: 657—662.

Design of self-adaptive control system for grain dryer based on deep-bed
| analytical ventilating drying theory

Li Changyou, Ban Hua
(Key Laboratory of Key Technology on Agricultural Machine and Equipment (South China Agricultural University),
Ministry of Education, Guangzhou 510642, China)

Abstract: Because of the uncertainty of grain drying system, it is hard to realize real-time control using the traditional
control method which adjusts discharge rate and ventilating condition according to output grain moisture content. In this
paper, a kind of self-adaptive control system for grain drier was developed based on analytical theory of grain deep-bed
drying process and precise detection technology of high-moisture-content grain. It can change the system automatically
to ensure the optimization of working condition according to real-time input-grain-moisture-content and output status.
The control system was proved to be reliable, stable, accurate and practical in production application. For great moisture
content differences between kernels, this device can accurately detect the moisture content of each kernel and moisture
distribution with the dynamic temperature variation between —30°C and +40°C and moisture content variation between
10%wb and 35%wb. And the error of output moisture content is less than +0.5%wb. So this adaptive control system for
grain dryer is reliable and practical for industrial application. _

Key words: continuous-flow drier; input grain moisture content; output grain moisture content; seif-adaptive control
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