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Design and Prototype Test of Hot Air Circulation Molten Plastic Recycling Granulator

Yuan Wenqing, Huang Xingyuan, Wang Duyang

(Polymer Processing Research Lab, School of Mechanical and Electric Engineering, Nanchang University, Nanchang 330031, China)

Abstract : Based on the analysis of the domestic current situation of the waste plastics recycling and on the basis of traditional

plastic recycling technology, following the principle.of mechanical design, a molten waste plastic recycling granulator with hot

air circulation was designed. The waste plastic'was heated and melted by the hot-air, and then the molten plastic was extruded and

granulated by a single screw. The hot ait circulation system and geometric parameters design of the screw were focused on. Follow-

ing the structure design project, the physical prototype of hot air circulation molten plastic recycling granulator was produced, and a

test of plastic recycling with the prototype was.conducted. The test verified the feasibility and research value of hot air molten plastic

recycling. At the same time, a series of solutions to the problems found in the test were put forward, which provides the reliable basis

for the subsequent improvement work and further research.

Keywords : hot air melt ; plastic recycling ; structure design ; prototype test

SRR 5 A 20 Tl LAk, BAT A
TR SRIE R TR I T | R AN LS H]
SRR BURHR 2 T AR GRS VR
F L BB GRS A A T Y H
JE TSR G S B T BRI S e,
WO S0 PR IH BRLIIT o5 04 L) H 22388, B Pnid
DASEINT R EEAYINE Y <aar 07 A ISR TRV EER R !
R AT B HE A R Al ) RS R
R AR IR R IH SR RIS I AN 7, BT LS A m]
WO RN A AT A E T R P AR AL
A8, JCH IR A 1 v R (F IR 114 [ Wi AT L 25 8 114
W BATRT R A s 0], 3 FE B TH R b 3
7k EESEBUANBELE , XA EAREHT P TH R
WCHE R, S X R R TE G . PR IH ERL [m]
WA PR AP IR, 5 29U, TR oA 1l Tl Rt
R AR K T LR [H S [T i s A LA 26 1R

REGBFTEE . IR IH IR # A AT LA
PR Y IR [ s BT ) A DR ] SRR R DU
BREGBLAR, (e 23 FE IR Tk 9 A FE RIS

LR, A1 2 52 3 E 5T A AR Al 25 A AF
FEPR IHIERH [MDCEREATL B AR 43 AR 2
TEAGGEBRIET TR 2 RSt ATk AL
FIAE P3R5 kit , BOAE S84 A BT A IFRERE S A
SEBRAE N B SRHESCGE R o SRR P
AR | A ST A FRAE K, PEBE e, HAR GE i T
LRI R H BRI — T — AR E— T BE— 4t

* VL9548 BB 3T %1 55 B (20122BBG70069-2012), 1L 75 4 # &
TR RS B (GI13049-2013), Y104 45 & ) 7= b AL % 35 1Rl
(20143BBM26043)

IR 32400, 2 W S0, RN RS I S
e T

Wi H 391 2015-12-31


杨超


IO , 5 - B PMERER SO R AR L 75

TRl UIRL, BTG LM &I 2
BRI, A, TAEMES K, 5 = A A s
K, B IR e o B 5 YL R) 8, AR
O X R4 U MOINIE ) S P A B T bR
J TH SR 2 DL 2 TH 38R DS 7 rp = A B A 3
SRR HDEHE L, B AN S T84S T A h
[ —FRT , ASRE) RS A ]

JEIHRAE MO B T BROXUAE PR il S A [Tl B T
&R s R ) — 2 T A R T AR
E TG T2 RIS BEAK T A, idisb 1
TG Gy, RN R RE IS AR RERE S IR PR, B
IR T REFE, TR . ARINZ T 2B e Bt
U031 57 QAR XU P J o 50 e s s ML RN 4 o 2R
4t ARV AELESIBE , SEAT IR R R M, AT D)k e
B, TCIESE R BERK S U A S S 3 ek
BT XU P16 il 3R S R AL, FRSR A
7 ST AR ) ), (E DR IRATBF IR AL A7
TEBREE  JE AR RE BT B o 7 R R aU A
XA B i S8 R o] Wi s AL ER TG vk IR B 2K,
SEIL LA

23 1 3 ORI R R XU 340 9 il 9 [l sfi
TR FETE B [R) 8, 43 B 2 1H S8R B 444 s e LA
KR RHE RS O PERETE O, SR HUMS TR RHA
A A DR, SR I ES R A AR T O ik E
BT TR BRI PR fl R Im DS kAL, LAGK 3]
T S IR PR SR ) [R] B B8 F AT A%
SR H Y. TR ARG T IR DS kL
LR FR 2R 55 LA K BRBRAT 1 254 31 H RGT FiA
KIJRE . FRMRU T AL PREER, il B B
USFEAIL, FZAERLEA TR DS , T XT3
S Bl SR R A O v BRI T S e
T EHAAT, REAS A SORRSUE H TS IH SRR, I 4K
HTAEAE R TR, DAEE N DA eAcHE Fn 58 38 |, B XS Bl
Atk
1 FARIEING FLEE R BSOS R R 115 1T
1.1 BARZ Mgt

FRRUIE P 475 ol 38R ] S 3 A AL 1) S A i B 1
I ME 1 R (B3O G FR R ).
TRV T SR [T WS AL S ZEM LA LA G F55 XU
I RHLAY RS SERATBY B AL AL S HLAS A1
TR o % A T TR Rl RS TH 38R} 5
PEATHS R, SEEU R TH SRE Y S FE A . i
AR RHIL L BB Ag? 20 B i) 8 XU P 44 2R ¢ 1)

SRR FEAR 1A PN F A1 B AR, o O TH S et
ARG Rl P08 A AT R 77 DO K i ) B T
BRHR ABRATAUHERL T, SRS ZBAT B HLA
R PEARAT BT R TR UPREA LR 8% ) B S T
Rio BB ATER N —IK, BEHEAE (T— A
SEI ), 84T AT AR, O LR ER A I TR 41 32y
BTAE , AUE T ARAE RS, 5529 7 A M
77, BEAIR T i3 B

I—HBL T 52—k 5 3—HAUA 3 4—RWL; S—m;
6—UIRHLI s T—HLHL; 8—HAHL 2 5 9— Il fE B ML ;
10—ZFFHF I ; 11— M5 12—BEHEp LI
BT AR Rl R ] e AL 5 e

1.2 RRAAIRNE Gk F S i3t

TR P95 il 2 0 2 BEALHG 4 w5 RUBIL L 4
B ARSI RSMER, BRSSO R aniE 2 B
7N (BRI g AAEER T 18] ).

200 ‘ 91000

1—Hi 5 2— BT s 3—AIA; 4—J R4
5—XAHL; 6—Mm#AAA
P2 POXDEERZR G ] R m A e P
BT SR T RS B 2R S R HLAY
FRH AR IR T i 3 U RS St
Jei PRI R, TR AR XV B A il vl LA R
IHIRH A SRR R A ZEA TR . PGB i
R G TAEM AL T8 PR, R IH kL i =} 1 gk
ABIERIRT AN R AR — kit wisdoxt
PRAATEA 3 A Lo AU 5 4 Rl A 1R Fr)
LI B , PR KRR PN AT KBIL I


杨超


76 TRBRLI

2016 4F 5 44 4,55 3

IS B F 2 XA A AN B 23 R T A, i
IRHTLAE A5 Rl 1 P9 1) 28 R S LA A A XA A
TR, 28 IARAE TN AR P36 A S0 Rl R (AR o P2
IHERMAAL , QA SRR, O TR Rl TR N e a2
— BLORAFITR IOTRLRE o 0 AR 14 P IR | H AR A2
Ji e 3k R A B MEATAILRET N
1.3 ¥BAF69R4t

JRIH SR B 2 BA Tz 7 ke
N ELEMURL AR RO AR LSO A
i, BY N A R B I L, BRI L
G PSRBT AL OBURATSE AL A 5 SR AT
LA T B AIRFFBT LSS, SR B LR R &
Py 0 Al v e E L A T LA T BB
M AR S HH G s R AR AR Sl A BT 8
[ FH LA TS . SORFFBT R ALRE I T L-F- A5 26
RURRE Y, DO EORARE iz M R

WEAF R IR [H ERHET AR 7 e i B Al 2 5 4, o
SRR H T I — DR 5y BRAE BYIEAT LA 2R
2% BRI BT XS TARE A S5 R TR IR AR
THTIRAR Y RME . RAT5Y 25 Bt A T RE 20
B0, 5 B AT 2GR LA sk e R
GBI B HE DKL L/ D YRIE S,
IR TR W B TERE e MRS o MR IR C .
WRHERIE H 55, FORAR RO S8 3 s .

s BT

%
N\ AN\
W [}
N X
\, \J
Wﬁi/ !YL?JE’?J i%ﬁl‘rﬂlﬁ?lj °
&3 BMBATLER S5
LAY Tl A=y A A B2 AT B I WL e B
46 B (Ja B ) fita B (kB )3 B, EE
BT BB AN T 2L B ik R 45 A1 Y840 9 I B o
BT ST B HXAE B gl el e R N LAAS 00 T
N AE = F B SR NS R, SR TH S8R 3R A BB AT
PLE BT E & BRI DS, HAZAF YL S22 2
FOMPAE XL AT AR5 2R A KA RlR AN
A N A5 fl SR AR MEATHIL 5T PN BEAE A B 1
AN PR Sy i oA T ok VA S [ R 45 e AL f) A,
o
EHERFT T R, 25522 B T 5T W8 AT

TN TXE 5 J8E LA B BGAS T AL, SR TN T i iy B A
R A AZ IR FF R BT, TIE] 4 P

-1 /457
NG [vas
% N

= \
N E
L) T T T FFFFFFFFFFFFFFFFFFFRFFFF Y

I T

"III ,A

% [/ H/

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ N
NN

N
N

W/
&\\ TR
IN

N

N

N
N
N
N
N

NN

[
N
N\
L

77

.

AT
NN

2

N\

N

7,

P4 BRFFF LI
EFFIA AR BT SEIN R 1 R,

x1 BEFSH
WitSH pACIEN
ML B2 D,/ mm 90
D/ mm 86
L/D 4.8
H/mm 16~24
S/ mm 80
o 17°41"
e/mm 7
C/mm 2
W/ mm 65
WRECL R 1

2 HEEHIRS

TR falt 28 e 7 2 0 Tl A AR P ) T B DR R A
JIT T AC SRR s g RS, L 3 1 4 ) s i
RMIRBE T S A PR AR, DT [RDSe i %) 9 et G 2
TR A, TR AT A R i, ASRE A
A ZWRATBF xR, BT LA, 75 ZEXH I A KN
SRR B (A I A (R A7 o i 4 o, 3l T L o i
T BRI 4 ] R g0k SR T RE

TR 4R R G 2 T A A TR S R A T
DA B B r A R BB A, J3 AN LT O SR
TFR (EIFXR) %, BEMMRARGA 24 IHRK
900 W I DL K 3 TR 500 WA ik
R, L Hb i B (R P AR £ TS 58 T A 2
il —2F5 , AR P Bl — A 38 I A A
RIS 8005 T S 380V, Ir LRI FH (1 T
TN TRITT RS LA B A I i ) 4 5 P R 2 K
AT BE S R YT AR R T DA B — AR, [RIA
71~ FH 4 12 () A EEL (A 2 P T (L X N 1 YR
{EL = T Tk B T EE (B B, A8 TR e R A 5 &
AR, WiTF IR 56, 45 A s XA 0 2] %) 38 3 (AR
TR 1 I P P A i 4 ik 2 LS A B P L i
PR, dks i, Qb ik 2R B B2 s sl . B
PRI AN S 7 S B L o S el
6 N


杨超


IO , 5 - NG PR RIOIURH W BT A BT FIAEN LI 77

H

SR RS PR e e
" oy (S
1234567 1234567 1234567 !_‘:|
i EIT e I A L HrpAE I‘\I6 42

] I —

aro €E3) €i23)

= < = < = <
1 TTiol ©1 10 O[]0
wA 500 RN} ORONCE=
M s ey .

000 000 00 0]  (FHERLD
(ol tlol ©ltlol ©t[lo

5 RBETEH R G A

6 Sehi B e

R T B AN AT B FE AL IR AT LA
WAWLH L s il . XS s AL R E i 5 5 C R 3
L RE A5 4% MR I 2R T8 5% , JUHEDEFE R L
FUEFF ML ERE pEE, QL — AR,
BUREG RANBEIEA T IE H BB FEAIBE 1 AEA T 2 1Y
LT AT RAE o i A TR
3 AR

IR SRR IR T T SR AT A ME—FRifE,
T, AT LAHGE BT A R AT A R 2R
I Bt BEAE A0 A3 06 (0 Tl b, A s St — 25 O F
EAE IR an e o MV NI T R (€ N R S AR P S Ly e Wt
A S PR R B A RE FHA AR ISCE R ML,
TEEH 5T &R B 5%, T HL I S5 1%
SE RN AL ASAH A, T ARERLIASG B Se e A
AU ] 1 Ia A TR A5 AT R B R AT, DAL
PRASVERTRE R 52 [H SR RS IR 55 1k, 3

7 RKREHL

B T I AP TAES e W IR T, T LARE
WL (PR e AR SR T PN, i 1 el A Rl A A
DA A T RUP ik 81 ] S R ) s o T -l s £

P IR, AR X RENLUEAT TR AL B, 7E
FEHLAR RS e BT A — PR )2, )2 SR 7R IR
AT IR . 5 E RN R 14 4, BE
PR BRI TR AT

(1) JABhETF I, 3 TN DL #AR 18] 45
HlF A T A

(2) Ja BRI, B AR 1A P 0078 XU B
TS FAR AJERAR R, G EE

(3) L IR B S R g TR, R R R
JIT AT ) SR A et 8 R 2 T SRR A J A
W, [RIE G S AL T, (SR 2 #4355 5

(4) JE ShIBAT H AL, 7 Bh R FF e , K Ja 4 el
i

(5) UPRIHLAGHEF T UIRE IR

RIS AL E AR TH R 4 (PP) Rk,
YERNEE A 160 ~170°C, 23051 1 3 A~ e A AS: 0 Jon
PRAR R i AR A L) S IBFT LG P9 BT . e
TR T R A AR 170 CCAE A IR 56 3
ST P 5 > RS 281 95 ol A A PN P UL v T T iR
B AR B T2 7 ST AT G, iR B AR T
TZIRFEAE I 20 shim#k. R4 I8 5 e 5%,
JNAAE] 160°CTHFE 1 h Zedy . FEIIASIAE AR IR P IR
JE R 130 °CHF, H4 18 [H SR AJE R AR N, S FEHIL
Fa (B FH AR SERL 52 T 1 5 LS % %2 TH 9 Ak
FEaRE R, 5 I SR AR R AL (/N ). 2
20 min J& BEE R R ALE B RS R S AR st
T BRI N, 1 56 Bl 5 SR AT 5% sh IR 55 H
P& 8 AR 6 FH 1% S et DA KRR MIL B J5 il B o s A 15
T

a—iX I R R b— RN U RRST I AT Ol

8 I R MR S RED LA RS I AR 0
B P OXUAE 2 RAF, AR R s TR
SE , TEREHLANBIET H Rl SR i A v, BRE nig
FFRLATLIT I F2 B A0 % B A 3 B 28 A0 M AT ) e
I R DORCR B T R IR T (HEA
BERAE o 8 P e BT Hh AR eSS ) it
FTUIKL, S BRUPRLANEY 5, ARSR H 1 A A7 UL 2Rl 45


杨超


78 TRBRLI

2016 4F 5 44 4,55 3

TE—itg, FRARAR NSRS R 5 1R 45
PLAAD G E T SEAT AL, A A R A LEoRE 1 007
(AR BE A VR B A ARG 245

BEXTIR SR G FAEAE Y 0] 8, 2 1 DL Dy vkt
AT : (1) B ORIEZE IR B Ol AR i, i
PRAFEIRSE 2% B, W BT A], 5 29 HLRE 5 (2) 46
SORT R TTOR  TEAR IR ERGSL R PR Sk
GREABIFEA N I B AR TR N 2 SR TRLEE L X NI
ST SR A P TR, 3R TR et v 5
S SRR A AN EL; (3) TERE A AT &R R A
VAN IR NIE S It R iy A R E DA
(SRR Rl IWUR A ABLE , S BH 2E ; (4) Eoprisit
PR 8 TR B0, iU AT 5 (5) flE Rl
BUATBY B, X8 425 Rl S R AR AT HIL B PN 9 355 1 ot
PEATEUERAU T , 255 S PRI LA T o0 B ATk it
4 ZiE

i AP AN — A BT R, SRR AL
T T PR ARG PR i B, 255 SR} Il s R AL o 22
S BRI RE , Xk i A £ 357 AR XUATE B4 i 2
BHEISGE RLALFEAT 2 REAT AL 5T, I HL il 1%
R E A Rl SR T GE RATL AL, BT XA
HLAY TAE B, B AR AR R ST i) Ha
RGEX Y IRRELHAT TP R G B A, S0 H e 75 52
BB EAR I GE , 35 B U RCR o

PRI AR, PAXUA BRI il Sk A 3 s L 2%
M Z BEEATIE R, ABiTiaE , REIR BT
K B RGIEAT RAF, B A RAUH — A RI] 58
B, 1B N5 KR ER B, ORI BE s U 56
TIEIRSER R RS AL, A R TIE 1 UK
PEF I Rl AT 5 v B A R R AT A1

SERUR = IR  HAIN B S IESE O 7 W g =
PUFAER—LE R, il T P PMA Rl R i
KEHLAIAIT A I 20 K AL | v 45 1 DA R Ao 45
Z R RN, — ORI AR ME LD , S X6 5 T ) 3
TR, 255 7 RN ZE 1 DL ORI P45 22 J5 THl
AISEI R 2R, A S SERBFFE AR T T AR R AR I
WAL BB AR RN ARZE & R oe 2%
WIS, 2T LIS s 178 E BT & LR A
7 S A XU B R S [ s R AT L

S % 3k
(1] XUIAE, Z2/NE . R IHSBRL PR RTOR FEOR (M. b5t : A% T
Al H A, 2012.

Liu Minghua, Li Xiaojuan.Waste plastic recycling utilization

(2]

[3]

(4]

[3]

(8]

[9]

[10]

[11]

[12]

[13]

technology[M]. Beijing:Chemical Industry Press,2012.
R W%, BRAE T, A5 IR IF DR DSCR) BRIl 1], 7
A BHRSIRIRETE, 2013, 6(1):31-35.
Tang Guilan, Hu Biao, Kang Zailong, et al. The current situation
and problems of waste plastic recycling[J]. Recyclable Resources
and Circular Economy,2013,6(1):31-35.
F KT . SR A A e 2 b (0], Ak Tl 2015,33(10):20-23.
Xiao Yongqing. The analysis of plastic recycling industry
development[J]. Chemical Industry,2015,33(10):20-23.
Janajreha I, Alshraha M, Zamzam S. Mechanical recycling of
PVC plastic waste streams from cable industry:A case study[J].
Sustainable Cities and Society,2015,18:13-20.
BOGTE, SR MIRIAE 55 R IH SRR AR SR T 200 0T 1], T
TRV ,2015,43(4):134-138.
Huang Xingyuan, Le Jianjing, Liu Hesheng, et al. Analysis on
granulating process of waste plastics[J]. Engineering Plastic Appli-
cation,2015,43(4):134-138.
SRR AT B2 B SR i R AL - R, 203221594 U(P).
2013-10-02.
Wu-Ligang. Plastic granulator with dust removal device:CN,
203221594U[P].2013-10-02.
XU A — PRk R - HE |, 203344204U[P]. 2013-12-18.
Liu Zhi, LinJie. A kind of plastic granulator:CN,203344204U[P].
2013-12-18.
AN — A A AR SRR AL - [, 203004102U(P].
2013-06-19.
Lin Xiaoming. A renewable plastic granulator with zeroemission:
CN,203004102U[P].2013-06-19.
S —RIBRERIL - T, 103481396A[P].2014-01-01.
Wu Zhenyu. A kind of plastic granulator:CN, 103481396A[P].
2014-01-01.
JRIRRAE . XA R RIS R LS HAZE R R GE 5T [D]. R 5 -
MRS, 2011
Zhou Xianhua. Study on hot air heating molten plastic recycling
extruder and control system[D]. Nanchang:Nanchang University,
2011.
Wit ORI [EDSGE RSB 5 8] [D]. B & -
F AR, 2013.
Chen Dan. Study on hot air circulation heating plastic recycling
granulator and experiments[D]. Nanchang:Nanchang University,
2013.
ARk . MU XU AL IH SR B L R AL ST (D). M98 < 7
BiK2#,2014.
Xiong Qiuliang. Study on horizontal hot melt extrusion granulator
of recycling waste plastics[D]. Nanchang:Nanchang University,
2014.
White J L, Potente H. B24T-47 H [M]. /741, &350, %8 . db3t - 1k
2Tl iR, 2005.
White J L, Potente H. Screw extrusion[M]. Translated by He
Hong, Jin Zhiming. Beijing:Chemical Industry Press, 2005.


杨超




