I—+fer | Of |

NI

1| | w

NPkt H < B

(S =2 > @Q«ﬁ’?ﬂsﬁ% ’
(RO BTIEE RS ) KR f\ &7 o %, .
i 2017 20 @) () Seg
ER R E A AT . R il O~
B 5 33%:  VOL. 33 =

RCCSEHEMEZFARHAT
CODEN NGOXEO

R LT

TRANSACTIONS OF THE CHINESE SOCIETY XNOTG&YEX

GONGCHENG

OF AGRICULTURAL ENGINEERING xueBao

ISSN 1002-6819
CN 11-2047/S

< B g
B R
ppd PR s «ﬁﬁ{j #

alleis 4

e

9“771002

681177

FERLTEZS £h



KAl T FH

2017 £ 10 A% 20 #f

SEE 323 HF (E33%H)

H X
T
R RNV AR 2 SR IR S RS SR AR -vovevemereemenesesneesei )@EH%, B 4%, 5B
« Rl RETIZSVMK -
Th 5% T Tt NE AR b e 2B A MR8 W M T AR L BE T o AR, Xk, KA, ERAE,
Ll REE NP @ L BRI CE =E 3 o] O QgE, ZME, TAE, Tk, KD,
1THL-2 P A FFUR I IR R LS T AR +vveeereerererseremsesemei st O, I %,
il 4 ACRARAL I ek vt 55
................................................................. E4E, & &, RER, KA, IF X, # K, L,
Jig s ARG 22 eGSR L TRISOR T R ARZIMI A3 AT ooveeeeeeeens BEM, ho¥w, FHW, LLT,
E S Y PR L GV kT DRI TSN D —— P ERE, 3,
e T 2 A S ST T T S B B UE EG IR AIE -+ vveeereerereeremser e IMEE, 22K, LG,
AT ZHON BN BTN VR TIERE GG, oo E 7, AmE, £ &, NEMK, WEE,
- RAAE TS -
FET LR EHRAR I AN FATE ANLRE I -oovvevreereeenenns RKEXR, BiE%, FRE 2%k, kA,
e KMkt TEE -
BBk R G805 R e KBRS BE5 T
................................................................................ FZ']:’—:FJ‘T’, z‘?&%g)f[, F iRy, ;‘;[3 EF;E, Té;},\, EASK,
ﬁﬁm%%ii{%%%ﬂiﬁfﬁ&ﬁﬁﬁi ......................................... iﬁ’:'f%, 4:;(/3\’ ;lgﬁﬁﬁﬁ, %Tff'%n
VR R AN [F) 7 5 AR5 DR 0] 1 438 3 AR AR 1) 5E 1)
................................................................................................ 4+ 3%, FRIEE, %éii??, 1EA=2%, FRBi%,
B B A KA A R 32 LA S oo Ak, REK,
FEFF I ) 33580 R P KRB AR R AR K = s 5
............................................................................................................. Fiude, TFE, & &, & OFE,
AN[RIPOAEASEE 57 H A  OK 7 o o o A A AR A 1 Wi
................................................................................ kA&, I AR, N, RER, TW4E, & R,
VR SIS (EEE G Waahi (1S S AP, &= &R, EERAT, N E, KLk,
P ZASMR 5 S RS i A e P i
.............................................................................................. W4, BhAh, A H, &M, BmE,
s RIMERE5BRSHEAK -
BT GF-1/WFV B (1) &/ 22 5T B S - ovvveeveenens EAK, X 1R, HAaRl, HHE, BMRK,
BT E AR TR 0 B A O A I g v e WoT. E B, RKRAF, AR, IR,

&, FTHR, THL, LEMH (1)

HWooaR (14)
& AR (23)
S (32)

KK

FEAX,
ZEA (4D
FNIARR (48)
JE1 4% %, (56)
A & (61D
EXAE (67)

(74

FhooRE (83)

== VD)

LR (98)
& (106)

iz Z (116)

kS (127)
LHH (136)

x

* (144

BEE (153)
E5FF (161)



BEF-IR BEAS A8 100 25 1) ZK BB R A, T 7 7w wWE, R, K A, B e, EXAF (169)

U L R TR T R R R B AR oo A, A &, Ao, § o, Eeeit, XIF (17D

s R EYIE SRR IE -

R I A K BH BE I R A= YIRS

.............................................................................................. MEE, ERER, B DR, REA, BES, KA (183)

AT AR B AR DS A ] UEL B8 T g I T 2B +veeseeseesessessesses s A 2, IRE (190)

BT I R A T I ARATF LT J e ereereeeereeseremsemem e EFE, MBE, AT B (197)

A 2R AR R Wb o i 67 A A L5 o DR AR S AT A

.............................................................................................. TRAR, BAEA, ko, kitk, RITEF, £FE (210)

T 25 5 B0 25 A3 8] MU TR A0 W YR AL ) 25 5 [RT ST -+ voveeeeemeresmmneesec s X BT, T E (218)

TR 2T e 1 S A AR A 5 AR S KRS P

.............................................................. i/]‘(;q]zﬁ_m;}w ;‘:;’:;}%,}‘_g%{i’ fa#@?}l . ié‘txﬁ—ﬁjl;}%’ Wiﬁﬁ%’([g;fjﬁ%ﬁ*ji,
LAY, MEAERRER, HIREHESE, T8 (226)

e AR T FELIAT N T M b FE VR ST 1 R S L) g SR oo B CF, RBR, THEE, RAE (234)

B NI = [ B 5 SRR AHLTI] eevereeessseeesssenessseeessee s X &, RATE, T, EBRER (241)

7B BRI 1) 97 3 S A M 7K A 1)

.............................................................................. ke, & h, 2ok, L, R E, I K, THE (250)

2 BH i S B B B A DX Sl ) B A A

.............................................................................................. R, AR, & &, 2 A, TPR, REE (257

BT EWT-KMPMR 45 B R GAR H st B DA FH0 ovvvvveenoeess F F, dhEg, TARE, £ R, LRH (265)

c THhEETHTIR .

*ﬂ*ﬂk}%i}jﬁ%il}i*ﬁﬁ%ﬁj\ﬁgE%ﬁgcﬁ:ﬁ[g@%ﬁa@ ....................................................... ISEH?%’:, ?%‘)’TZ‘#, ;'ng};g (274)

« RFEEGMIIEE -

L S b e L S NI e B KA, AL, KFRA, ZFT, £ 3R (284)

QCM T I8 I 51 14 ) 8% B X MG B B IR oo FRE, £ 4R, Kok, HAWH (292)

T B A KT Ve A T AR R G T R TR - evveereermereremm e X, I3, HkEA, 2=4E9 (300)

INFEREFFET 4 AN BEAL T 508 LT HE B T B oo WmAER, #EEF, v 4, 3&EE 307

II



Transactions
of the Chinese Society of Agricultural Engineering
Vol.33 No.20 Oct. 2017
CONTENTS

* Review °

Development status and countermeasures of agricultural aviation in China

................................................................................. Zhou Zhlyan, Mlng Rul, Zang Yu, He )(l'ngang, LI/IO )(l.Wen, Lan Yubln (1)

* Agricultural Equipment Engineering and Mechanization °

Design of potato casingsoil planter in all-in-one machine combined with fertilizing, sowing, ridging, complete film mulching
and planting line covering

................................................................................................ Sun Wei, Liu Xiaolong, Zhang Hua, Wang Hucun, Tian Bin (14)
Design of plow-rotary style ditching and ridging device for rapeseed seeding

............................................................ Bao Panfeng, Wu Mingliang, Guan Chunyun, Luo Haifeng, He Yiming, Xiang Wei (23)
Design and test of 1JHL-2 type straw deep burying and returning machine
.................................................................................................................................................. Lin Jing, Ma Tie, Li Baofa (32)
Revised design and experiments on brush-rolling cotton harvester

""""""""" Huang Mingsen, Shi Lei, Zhang Yutong, Chen Changlin, Sun Yongfei, Xie Qing, Kong Fanting, Wu Chongyou (41)
Vibration measure and analysis of crawler-type rice and wheat combine harvester in field harvesting condition
................................................................................. Gao Zhipeng, Xu Lizhang, Li Yaoming, Wang Yading, Sun Pengpeng (48)
Geometric parameters numerical calculation for energy saving volute cross sections of centrifugal pumps based on
conservation of angular MOMENTUIM «+««+«+xeeerrerreresresneneneneneenenenens Yan Jing, Hu Zanao, Liu Xiaobing, Zhou Xucheng (56)
Demarcated standard and verification of backlash relief in external gear pumps
.......................................................................................................... Sun Fuchun, Li Yulong, Wen Changming, Zhong Fei (61)
Experiment on influence of operating parameters on aeration performance in inverse umbrella aerator

.................................................................. Wang Yong, Ming Jiayi, Dong Liang, Liu Houlin, Liu Jiawei, Wang Wensheng (67)

* Agricultural Aviation Engineering °

Remote sensing monitoring of winter wheat growth with UAV based on comprehensive index
............................................................. Pei Haojie, Feng Haikuan, Li Changchun, Jin Xiuliang, Li Zhenhai, Yang Guijun (74)

I



* Soil and Water Engineering *
Test on mechanical and leakage characteristics of mobile flood protection system
------------------------------------------------ Chen Shoukai, Li Huimin, Wang Yuanming, Guo Lei, Ding Zelin, Wang Lunyan, Sun Biao (83)
Suitable buried depth of drip irrigation improving yield and quality of tomato in greenhouse
............................................................................................. Wang JlngWel, Nlu Wenquan, GuO Llll, Llang BOhui, Ll Yuan (90)
Influence of different coverage and meteorological factors on soil thermal conductivity and heat flux during freezing and
thawing period
......................................................................... FM Qiang, Yan Peiru, Ll ﬂanxiao, HOM Renjie, ZhOU Zhaoqiang, Ma Zl'ao (98)
Inhibition effect of inhibitors on nitrogen transformation affected by interaction of soil temperature and water content
.............................................................................................................................. Zhou Xuan, Wu Lianghuan, Dal Feng (106)
Effect of straw incorporated into soil on reducibility in soil and root system and yield of rice
........................................................................................ Wang Hongni, Wang Xl/lechun, Huang Jlng, Ll Jl/ln, Hu Yungao ( 116)
Response of yield of spring maize to changes of precipitation and air temperature in arid region
------------------------------------------------- Zhang Tao, Sun Wei, Sun Bugong, Wu Jianmin, Wang Lijuan, Feng Bin, Zhang Fengwei (127)
Relationship between hydrodynamic parameters and runoff and sediment yield on sand-covered slope in rainfall simulation
study
....................................................................... Tang Shanshan’ Ll Zhanbln, Ll/l Kexin’ Llu Ylng, SM Yuanyi, Ma Yongyong (136)
Analysis on improvement of slope stability in root-soil composite of Picea crassifolia forest in Helan Mountain

................................................................................. Tian Jia, Ji Jinnan, Zhong Qi, Yu pengcheng’ YangLijiao, Yuan Bo (144)

* Agricultural Information and Electrical Technologies °

Winter wheat stripe rust remote sensing monitoring based on GF-1/WFV data

................................................................ Wang leln, Llu Jia, Yang Fugang, Yang Llngbo, YaO Baomin’ GaO Jianmeng ( 153)
Photoelectric detection method for false smut fungal spore based on enrichment microfluidic chip
.................................................................. Yang Ning, Wang Pan, Zhang Rongbiao, Xu Peifeng, Sun Jun, Mao Hanping (161)
Rice panicle blast identification method based on deep convolution neural network
...................................................................................... Huang Shuangpmg, Sl/”’l Chao’ Ql Long, Ma Xu, Wang Wenjuan (169)
Design and test of precise blanking control system for lactating sows

............................................................ Xiong Benhai, Yang Liang, Zheng Shanshan, Cao Pei, Pan Xiaohua, Wu Guotao (177)

v



* Agricultural Bioenvironmental and Energy Engineering °

Experiment on heating system combined shallow geothermal energy with solar wall in winter
------------------------------------- Yang Tingting, Jiang Shuguang, Yang Jun, Zhang Junlong, Yang Liangliang, Song Xupeng (183)
Application effect of composite phase change energy storage thermal insulation mortar in solar greenhouse
............................................................................................................................................... Zhou Ying, Wang Shuangxi (190)
Review on noninvasive monitoring technology of poultry behavior and physiological information
.......................................................................................................................... Wang Kaiying, Zhao Xiaoyang, He Yong (197)
Model of heating load of anaerobic fermentation tank and test on its influencing factors of biogas plant
"""""""""""""""""""""""""""""" Shi Huixian, Meng Xiangzhen, Zhang Di, Zhu Hongguang, Zhang Yalei, Xu Detian (210)
Analyzing effect of urbanization on haze pollution based on static and dynamic spatial panel model
............................................................................................................................................. Liu Xiaohong, Jiang Keshen (218)
Distribution of heavy metal pollution and assessment of its potential ecological risks in Ugan-Kuqga River Delta of Xinjiang
................................................................................ Maieryemu Yasen, Mamat Sawut, Nigela Taxipulati, Yikiliman Abudoumijiti,
Ma Chunyue, Ruzimaimaiti Mijiti, Mayila Rehiman, Wang Jingzhe (226)
Effect of resting operation on recovery of clogging and its dynamics for virtual flow constructed wetlands
........................................................................................................ Tang Ping, Xiang Zeshun, Yu Bohai, Zhou Yongchao (234)
Critical area identification of phosphorus loss based on runoff characteristics in small watershed
...................................................................................................... Liu Jie, Pang Shujiang, He Yangyang, Wang Xiaoyan (241)
Isolation and identification of flocclant producing strain and its application for swine wastewater clarification
.......................................................... Zhang Luxin, Lu Chen, Li Lvmu, Xu Yayuan, Liang Jun, Diao Huan, Ding Weimin (250)
Structure and gas optimization for annular space of parabolic trough solar linear receiver
""""""""""""""""""""""""""" Zhang Weiwei, Xue Qicheng, Nie Jing, Cheng Long, Wang Jiabin, Song Changzhong (257)
Short-term photovoltaic power forecasting for photovoltaic power station based on EWT-KMPMR

............................................................................................... Li Qing, Sun Yiqian, Yu Yongjun, Wang Chen, Ma Tianjiao (265)

* Land Consolidation and Rehabilitation Engineering °

Influence of mechanical compaction on reclaimed soil particle size distribution multifractal characteristics

..................................................................................................................................... Min Xiangyu, LiXinju, Li Qichao (274)



* Agricultural Produce Processing Engineering

Design and experiment of shrimp backside cutting machine formed by belt clamping and conveying
................................................................................... ZhangXiuhua, Wang nguang, YlJlnggang, Wang Zehe’ Wang Jl@ (284)
Fabrication of sensor array based on quartz crystal microbalance and its detection for egg shelf life
............................................................................................................... Deng Fa”lfei, Wang Jun’ Chen Wei, Wel Zhenbo (292)
Disinfection effect and cleaning mode determination for milk tank using electrolyzed water
..................................................................................................... Llu Yu] Wang Chaoyuan, Shl Zhengxiang’ Ll Baoming (300)
Process optimization for preparation of carboxymethyl cellulose by homogeneous etherification of wheat straw

.................................................................................................. Yang Quangang, Zhuge Yuplng, Qu Yang, Llu Chunzeng (307)

VI



