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Fig.1 The physical model of fertilizer granules
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Fig.2 The cellular automation schematic of fertilizers

St = SISt St Shs S, (13)
XS MOt R, EARC ], R ARt
MR s f AR

i e+ C. fEAE —iF 2 e AR\ R S,
(), HORASMEA 3 4~:0, 1, 2. My fapHE ] B8 LUK
DEARFTTH, BN THL 0 JChHf 1 Ao 2. JTHE 0
FOREN (FTHE BEW) oo 1 FoR B R A
FBORL, JC M 2 7R AR OB TE T W R
A5 JE T TR IR A E ORI R CA Y AL R
L T T M A A A O R N L AT
—JCH 1, Y4 A FHAR S A T 0, 3%
7 TG AN T AR 5 22 PO A A 4R 3 PR S (B R 0, 9T
MO oo 1.2.3 4 WO RS E By 2,
oy b o R IR S E R 0] S B RN N pl2p
(1-p) 3p(1=p)* 4p(1 —p)*. B3 Ak B Y
R R E DR, AR ERER R 0 R, B
(4% 32 1T 2 on Rt [ S LA & A= i 4.
2.2 ThBEIMIENERREES W

15 72 BT HE Ak 0 M 2503k 21 80% 1), 4 K S
TR 2 1 BN b A 2 s B ok 72 58 B, JT L B L
WAL AR AN 3 B R, A YRR T 0T 2 B R
i AE 3 BSR40 K AR R 2% 1 R IR A
REBWEME (1=0s) , ot HM T 0 K& 1
PIFCIR A, HLICHI 1R 2SR 1 R oF A3 Tl 72
XFFER R Z BRI R AT =20 s B
(K 3b) , BB 5k N A 5r JCMl 0 27, oo 1 4R
AAE IR K& A AL AR BT 2 RAS{E 0 =50 s B
(F 3c), JoH 0 RAME A TCHE 1 RS AE 1) 05 A1
XFF =20 s B ik — 2200 Jo i 2 RS E B %
Wi 2 50 =80 s iF (18 3d) , JC i 2 RASAH A 45 T
T A3 R 35k 45 T, 8] 2% 9 8 R ek o 40 3R AL

B IE S 73 o P R 22, Bt E S
AL A] ¢ (195G Z A 4 Foi.

(a)t=0s (b) t=20's

(c) =50 s

(d) =80 s

3 mEETEVERHTRESVIELTRE
Fig.3 The cellular automation evolution

of nitrogen release in soil
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Fig.4 The relationship between time and cumulate

percentage of cellular of nitrogen in soil
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Tab.1 Physical and chemistry properties of tested coated fertilizers
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Fig.5 The cumulate release curve predicted

by cellular automation
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Numerical Study of Structure Optimization for Heat Exchanger
with Variable Angle Helical Baffles

LIU Min-shan, XU Wei-feng, WANG Yong-qing, WANG Dan, JIN Zun-long

(Key Laboratory of Process Heat Transfer Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450002, China)

Abstract; Variable angle helical baffle heat exchanger is proposed to optimize the non-fully developed section
in shell inlet. The flow and heat transfer performance of heat exchangers with different forms of helical baffles
were studied, and the mechanisms of heat transfer enhancement for heat exchangers were analyzed. The results
show : the length of non-fully developed section could be reduced by using variable angle helical baffle, the in-
tensity of overall helical flow and the coordination of temperature field with velocity field increase too, and then
the heat transfer performance is strengthened. Compared with general helical baffle heat exchanger, the com-
prehensive performance of variable angle helical baffle heat exchanger with angle of 10° +20° and 15° +25°
could increase 7.10% ~7.54% and 2.88 ~4.05% , respectively.

Key words: heat exchanger; variable angles; helical baffles; structural optimization; numerical simulation
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Cellular Automata Simulation of Nanoscale Humic Acid

Nitrogen Fertilizer Migration in Soil

CHENG Liang, XU Li, HOU Cui-hong, LUO Ting-liang, ZHANG Bao-lin, LIU Guo-ji

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to investigate nitrogen release characteristics of the nanoscale humic acid fertilizers, cellu-
lar automata and the spread of fertilizer nutrients discreteness were used as simulation tools and theoretical ba-
sis, respectively. Nitrogen dynamic visual simulation was systematically studied by nitrogen migration of
nanoscale humic acid fertilizer. The research results showed that the nitrogen release characteristics of cellular
automata simulation was consistent between nanoscale humic acid fertilizer and the selection of two kinds of
coated fertilizer under 25°C. This model provides an effective simulation tool for studying the features in fertil-
izer nitrogen released characteristics.

Key words: nanoscale humic acid coated-fertilizer; cellular automata; dynamic visual simulation; nitrogen

release characteristics



