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Design and Experiment of Trommel Screening Machine for Composting

ZHA Dexiang' WU Desheng’ LI Hui’ LIU Xiang' ZHANG Chunying' BIAN Yuan®
(1. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China
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Abstract; Aiming at the problems of rapid deterioration of the components, low screening efficiency and
high energy consumption of the existing drum screening equipment in the composting industry, a trommel
screening machine for composting was designed, a transmission mode was designed, and a screen
cleaning device was added. The fraction model of the trommel screening machine was constructed, the
structural parameters of the key components were determined. In order to explore the performance of
trommel screening machine, some relevant tests were carried out. Firstly, the three factors experiment
was employed with feeding capacity, rotation speed and angle of trommel as the impact factor. Then
based on the above screening effect, the experiment of three factors and five levels was executed, so as to
study the influence law of screening efficiency and average power on screening performance and achieve
the optimal combination of each factors. The results indicated that the trommel screening machine had the
optimal screening efficiency and the power consumption, which were 96% and 2. 55 kW, respectively,
when the feeding rate was set at 39. 6 t/h, the trommel speed was set at 12. 4 r/min and the trommel
angle was set at 5.6°. Through the verification test, the screening efficiency was 95% and the power
consumption was 2. 69 kW under the influence of the same factors. The relative errors were 1. 1% and
5.5% with the theoretical results, which could satisfy the requirements of material screening quality.

Key words: trommel screening machine; composting; orthogonal test

0 2| Yo B S O AR AT SR 3 E M
AL SR FE M A R L, R ML 2 & 37 i 193 A0t B

BEE NR AWM E LS, RIEChEE SEE & 205 MO8 UM T A7 F R R i
WHE R ENE (20142020 4F) ) RN E  BEREC T BISHEERE SIS AR PR EE—

il

WoHi B 2021 =07 — 13 &R H 9. 2021 —09 — 09

E£WMAB: MEHELAPLIRE A (2016 YFD0800604 )

EBEEN: AEM(1995—) , 5, Btk , BN & LRS54 HUE B AL B TRBFJE , E-mail ; zhadexiangac@ 163. com
EEEE, REM(1963—) 5 05T 61, 35 B I35 R4 37 Fa ALK 359 A B 45 F 98, E-mail ;. wudsen@ 163. com



I AER A YR UM LR > FL BT S K g 435

o B o3 w e DR R A 8 69 M AL i AR UR 547 1Y
R B AT AEME AL A P P A B OR R A iR A AL
ST AR A A HE IR Rk AT B R
PAPR G 7 S o 0 B, o HL v 5 A R e R
URR IR, A v B P A O I S0 A 2 A R
JIE B 4 (7 i B B EAR R IE B Ao R, i
AR AL A v 7 BSOS e OB DL ER UE R
A8 CE B pH AR K R B A A IEURE R A2
A 07T M I S TR R I a5 R R S
RGBURE, FUR B AC R, PR 0k B 23 158 4 AN A n] PAAE
SN I B BOG W E AT BR AR W AR MENIT B 25 O B
HAT DATE HE I 5 B B U S5 25 4 Rk T T g IR
AT A E0 00 FHSRORE LA il AR

BT S RE W ek G 23 [R) RS [l A TR T AN (] £ B
SRR AR Sh O A Sh O R BT R R
3R B — U5 BE AR B/ (LR R T AR o BE )
X B R e R R A, L o W O AN (T B [
i B AT i 1) R 8 e R g L T S 45 E ) i, E
FCAH I 32 ALAR BRI, AN 3 FH T HE HE S B B Wkt Y 0
oo R MR D [0l 5% 32 Bl i > e o, TARFARL,
TR I3 9 K5 8 LA e A 7 o3 s v R T R )T
0T AER A e IR AT b AT R
i P A % GER BT 0 o MLBL AR A% 8 7 U223 0%, |
FE I A SENEAT b A, o T A A Ak B B
B AF PR, Uik T HE NS P R 1 (B2 s L T o
PR ) R ARG R S R . BB B R o JE
B 7 ) 0 A i 2 B AR AT Al A R T S B e 9
(1 — 26 ] L, {H AN REAR 4 M 35 7 IE 9 9 65
Aoy B0 ERAE 5 I bt AL B R DIAE
SRR, B R T O A B

Ohy i R A I 00 6 s e 6 A 8 T R i AL ARAS 30 D5
A%, AR HE I AT oMb 2y 480 0, 07 2o 0CR A, 17
BROR A )L, AR S i — b M 2l 28 58 9 1 i 20
BL K v il XA 3l 7 2% 5 o VR 18 Sh ik 25 1A R Y
ey 2, 3 IR i A R Ty, bk S 1% Bl L e S 4%
PR 8 ol 5 IS 5 T I 8 5 O e L A VR 1 s A o
A Fr X e P94 2 A Rl T R 7 T 7 A A A T AR
LN S € R R i A IS
A A0 S 18T 23 B, AR B A TAR S L&, it — 2
B2 e i 0 I R R 1 AR B JE A
1 ZFEHFITIERE
L1 REHEIVEMREH

R o ALY EARES M E 1 B & T4
LR B R A o TR R0 O 20 BIL B ol R R ORE B AR
ARG R R WL S A B IR A OC B

A

P RGO 43 B M 45 F 7 B

Fig.1 Structural diagrams of trommel screencing machine
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Fig.2 Particle trajectory diagram
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Fig.3 Actual particle motion picture
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Fig.4 Force analysis diagram of particle
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Fig.9 Effect of interaction between factors on screening efficiency and power consumption
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Tab.6 Experiment verification results
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Fig. 10  Experiment verification effect
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