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Design and Experiment of Self-propelled Fecal Water
Injection Fertilizer Applicator
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Abstract; In order to overcome the shortcomings of farms, such as high fecal water yield, small and
scattered supporting arable land area, lack of small fecal water injection fertilization machine, low
utilization rate of fecal water, a kind of equipment of self-propelled fecal water injection fertilizer
applicator was developed. The capacity of the machine was 6 m", mainly composed of chassis, fertilizer
tank, suction and discharge system and trenching fertilization syringe and other components. The
complete machine structure and operational principle of the equipment were introduced. The research
focused on the key components of the fertilizer applicator, such as tank structure, suction and discharge
pipe system, control and monitoring system, fecal water divider and power extractor, which were
designed and calculated. When the machine worked, it can realize the functions of fecal water multi-
channel and multi-directional automatic suction and discharge, constant speed cruise, liquid circulating
flow in the tank, furrow fertilization, injection cut-off and anti-blocking monitoring and alarm. According
to the design requirements, the fertilizer applicator was trial produced, and the field experiment was
carried out with pig farm manure as raw material. Experiment and test results showed that when the speed
of the fertilizer applicator was 4 km/h, the injection depth was 92.8 mm, the stability coefficient of
injection depth was 94. 6% , and the consistency variation coefficient of fertilizer application was 5.3% .
All indexes were consistent with the design value and met the agronomic requirements. The research
result provided reference for the research and development of small self-propelled fecal water injection
fertilization equipment.

Key words: fecal water; fertilizer applicator; injection; self-propelled
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Fig. 1 Schematic of self-propelled fecal water
injection fertilizer applicator
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Tab.1 Design parameters of fecal water injection

fertilizer applicator
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Fig.4 Structure diagram of fecal water equalizer
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Fig.5 Fluid simulation of fecal water equalizer
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Fig. 6  Structure diagrams of improved fecal water equalizer
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Fig.8 Working principle diagram of control system
LoEd BRI 20 iR 3. R HI U IF e 4. )
NE 5 U 5. A R R S R O 6. A8 A IR I G
TR RS 8 WA IREAS 9. TAEHUE 10, TAEH K ST
K11 HEHTEREGIR 4 12, i EWRER R 1 13, B g
WAEHIR 2 14 gk 8s 1S L EwWE R RS 16, 1)
TEWRPEHIR 3 17 B R H a8, Biikfeidkas 19 Wi
fEIRAS 200 3T 21 W Eh i H 1 6

—

12 13 14 15 16 17

i ML 22 360 N, PR SR AR 0 1 5 4 AT S
ZE W 5 A7 MR IS E N, W Bl R 2 5 4
FTIF, S A WAL o it HE AL A T (8] 3 47 e BE 7 5 4
b WA 55 T S X T 56 A R S X T S 2
TR, A S R 3 5 5 Sl LT T, SE B Rk
AN BU I NI R il e R SR Kok | IR A
IR R Y 1 5 e 2l B8, AR 47 o ot AT 97 5 >4 e
PN 2 7K R 8 S LA B U Bl B K 0 B S R In) I 0%
Ji€ ZEARFR Y, o S R 1 3 5 4 Sl A AT IT, SEBL
E N ZEOK A PR 2l o WE N 5k AR FEOK T RO K
R ) 010 TF 5 ik 2 HE 95 44, A s A i 1 6 3
HBATIF 2B AT RS

N A T N 3 0 P €KL B, Bl 1k 20K
MR SBCESF 94807 Aok o 3 o 28 /K i I -5 R AT T AR L I
o7 Ao AR 3 P O HE 2 B 5, g B A R S
ARG, WAL T R T BE (I WL A% R e
T 1 i A 3K AR T, O AR S SR OB R R .
[Fi Hsf Ay 3 St A AL 7 8 S0 A e 1 B P A 3 2 5
WL 9 B G2, 8 A B B 3 R A R S AT A

% 1B BB ZE i W O B B B S T O A R ) i g
KIEAG T B LR AF 5 H R 12 3 B s AL
AT o

3 HEtEsEKE

e BT J5 58 08 37 B8 28K it AL ML #EAT 1
W AL AP 9 B IF BEAT T A o 15 DL
TSP RE TR O R S R B TE M TR E R E R &R
RO ASAT ST AR S R MR N E AR bR LR A A
A IR FH FE K T IS L A 1 BE K T S e AT A%
Ho

o HLESYE
Fig. 9  Physical diagram of implement
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