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Research on Automotive Radiator Cleaning Device and Its Design
TIAN Tengfei, WANG Baozhong, LI Jiaxu, TENG Huaiyu, GUO Hui, WU Jiangiu

(North China University of Science and Technology, Tangshan 063210, China)
Abstract . To enhance the effect of automobile radiator, improve the efficiency of cooling system, and ensure the smooth operation
of vehicle power system, a new type of cleaning device for automobile radiator is designed in this paper, and its performance is
studied and analyzed. The functional requirements of the radiator cleaning device are analyzed, and the design scheme including
diversion device, vacuum chamber, louver device, dust collecting device and guide rail device is determined. The effectiveness of

the radiator cleaning device is verified by using FLUENT software to do the hydrodynamic analysis.

Keywords: automotive; radiator; numerical calculation; application research

0 3|5

TG A A SIBILAE TARIR ™ A R B D PRAIE % 5l
HLIEHE A 38 A e A T IR A 2, DRI, A 1Y
PEREXT R SILAIE R TAF R CE R, BRI LT RHIE P
E 1 HAESEPR TARERSE 2 AR IR A, DT ARG 5 P4 2R 5
BOACR, SECL SL TARIR B s, B2 S EUL S PLAY R
o APIEL S TARREE , AR AR TAR U

BT B A O BE Bk A T 2R R K Y e
h BBRUUBW) , RO (9 b R 2R &, R A S
P18 5 B AR T P B sl A LA e it — 22
AT R 5y AR R I ARG /KL A ety A HiCEA
AR 15 22 S A 5y 3 O3 R 4505, DA TR B )
HOAERE

BEXT AL IRDE, £ 1 — M AR a7 S XU b ) AR T
TREE VR AR 77 A B 0, 0 — R 93 A Ak
BT B BRI AR AT WO, DA T8 B 48 47 BB T
o e ARG E BT H

1 DRSS TIERE
1.1 IhEESHH

TR T T 2 Y B R Dt

1) BEFG [ LR AR E S IR , A Z R E i3
AL

2) REHCHSH L BRAEAES B AR IR A

3) REITSCE BRI KA LA Ts Y A4 sl e

WeAh, B G S FflhAs (B /)N, R as i T R
BN YR BEH AN R s e A R, D, LA
o AR MG PrE TARZK

1.2 IhReEHS iR

RSB A B RS TR B T RE R | RS 2
TPUCRE WA MR R AR E N U B AT
BB . Horh S B R IS T R B TR R
OB s SR AR B TR AR AL s SR B T A
13z Bl B B G T7 2R AR A ) 22

1.3 T{ERE

BT B AR KA BT 1 D, DR A v 20U 7 AR Y
SRR AT, BAR T AR E
Vo BB A 7 A TR 28 3 A R 8l 25 e

IR SRRt AR R AR P AL R A =
BN, DT AE IR 2 P 2 A T X 7 R e S T

UL IR — R, 0 O A B3 B K 2k

r

BT E 44 R b Q1 a0 48 205 H (X2018041) ;Tidb48 KA A1 I H (X201879)
FE—EHER AN B C(1997—) , F AL HEER A ASEL, 3% R 25 3l ) I BRAFST

- 51 -



- HUHIE -

WETE,F - AERAB R EEE ISR

B A IR A Z B bty , B R BB, OF:
BESTHE AR 51 , e R e T AR e o
BCEAT R BR AR B BERS URRR L P IR A I K A

2 Bixgwigit

RRGE 2 B D R4 A 70 M 5 AR I, X 2 e
PRSI B R UL 1, HF 2R s W
JE e R R AR B R TR 5 DI RER ALK,
Horp U WA B S R R BRI TR B C
SRR

éxi-.-l
LV N
1—BHIRUER ;22— XUE  3— i 2 B 4—H s 1,5—8E4
T H 60— PHUEE TR 28— IS ML
B 1 BeEiEiEEE A ERiILt

2.1 EREELEWIZIT

YR AR S T SRS, R 20 KUB T AR
ARG P B A U N Y RS R
AT R ES DT R ORI AT 51, > fiE
EHK,

it A SRR BN 2 R

1 — SR A 2R AR B 13— XU R
B2 SREELHEET

2.2 AR S5ENEE ST

I 21 T T B T T VLR PR L S
S 3 1) 17 T S — 45 VR FR BB -, o 41 15 A
JEE BRI R | W A I 0 P 7 T 24 N

SR ) R RS IR e TR AR DA B Ik
JRANTE AT V5 e JIOERBE BB ) R TR, WS
SR R VAN P 3 R
2.3 EB#EELEWIZIT

e T 2RI AT 24N R LR 24

.52 .

ISR 52— P s 3— ARl
B3 Rt

TE B AR 2 B ), T 78 AR R O B I . DRI
Bt T PR E R W A YUK TR
P M ek Tr 1) Baash, SR B AT 4
PR,

1—HLiE 22— % 3— R A 4—Hi AL,
4 SHRELEMET

3 IfEdiE

YA SHLAE TAEHUIRAS I | 255k 55 Sl HCH G 4l
BOBRAREE R E A TAR BT AR 3 48,

1) VA XU B T HL 32 B, 7 5 XURE 5 5 I 2 I S
TR SR TS R I A I AR B W AR T AR, TR
AT ARSI S) AEZIE IR A E P AR R

2) SR 3hi8 %, 20 % ol Y B W b
TES iz gy, 123l 5 1 O B 5 T 8RR/ MR XU
Fedeafi g . AR AT A R R 2 0 AT IR
P AR , hii ke

3) B/ i v S 2, A A R R AR R 2 R ok
IR A IORE , PRAE 4405 30 1R YT s

4 FEEEMREST

4.1 YEERSMEXI5S

TR BN I B 3h SRR B TR P A AU
Xof IRUBR T B0 B AR D T AR S B TAESIOR . Rt
FIF CED 5 B4 A, F 5% SR a8 3 T 2 B 00 TP PR
MR A SOk [ 7-9 ) BT FER 1 2T 550 4 P90 A% 4SS T80 2 ]
5 FR,

42 HESHH

HRIEHCAEF IR B , A A k561, 158 £
LA BRI RSB 280 1.332x 107, 1B FH 2 %8 M 144.39,



- HUHIE - B, F - A

R

%

@

2
=

AERERITEMR

Bs5 MEEILTEER

fLBRF N 0.78""

B F s s sh A AR R 46 8 H i sh, 45 A
W = R R T B SR G | R S R A S AR AR
TR AR Ty A S o T T I R I ) 3
PR BER T R s AR,

N FLUENT 4K {4, 43 50 %6 ¥ 200 6 i€ % o B oA
1 600 r/min .1 900 r/min H12 200 r/min FY4E T FEAT 15 L
PR 2 s 2 S A T O A, AN 1 TR

F1 AEAAHBEETESEBNEREHE
A HBEEE/ (1+/min)
1 600 1 900 2 200
iR/ (kg/s) 0.27 0.32 0.35

RIET B 7T 4 IR A = AR R 1, 4
TR R T 2 B AL VR B Wb s a3 A A T BT e
A RS SR R, 31X S B H BN T T 2 R
T I R A B TAEZECR £ AT F U B AR,

5 #iF
MR B TR & %R 43 S e 2 b 418, %)
HRIT T — PR BT T 2 | X L TSR AT
THHEA,

RIS TR B2 |, RO 15 AR 1 1
A, e T BRI ER 00 BEBE, 1948 1 K T AR B
it BRI (1) 5 JCAS 5 sl T AL GEN 1 07 300 1 A A S
J TS A ) R 5 SR 5 ORI AICR I J R
S8 TARRCRAR AL T AR
Sk
[1] sk2efh, Bk H, FhI T . B R B B ANBUR R 5T

[J]. 991i8,2015,34(5) :40-43.

(2] Bk, HEAWR BRI R S /MR BERAI D].
PRAE At ) REE ,2016.

(3] £ e, AR HATR, 55, ST A A IS SR

Ferk(T]. BleEiEaR,2017,62(12) :1292-1301.

TRIREIL, o i 0, S0, 45 e P IR A B 1 e 5 T

(1], FAFHL,2007(6) :42-43.

ARBR, AR, B JE , 45 . PR B0 7 IR 20 3 ) 1P A R R (A

LI AhEsh ) TR ,2004(2) :134-136,190-212.

TR FIBET, ) PR, 45 g i Tl B o s B 2 R R AT

FEikIEL)]. T E R ERE A SHOR ,2009(1) :1-7.

o PREL. T 0 5 R A A T S RS 40 B A K 2 5 Tk

SAHT[D]. Kb #IEE R 2016.

[8] HUSSEIN, ADNAN M., H. K. DAWOOD, et al. Numerical
study on turbulent forced convective heat transfer using nanofluids
TiO, in an automotive cooling system[ J]. Case Studies in Ther-
mal Engineering, 2017, 9.72-78 .

[9] xs%. TRIMEPEHEPIEREIIR D], K& EHMK
2,2013.

[10] El Zahaby, ALY M., A. E. Kabeel, et al. CFD analysis of flow
fields for shrouded wind turbine’ s diffuser model with different
flange angles [ J ]. Alexandria Engineering Journal, 2017,
56(1): 171-179.

[11] KARIMI, ALI, MASOUD Afrand. Numerical study on thermal
performance of an air—cooled heat exchanger: effects of hybrid
nanofluid[ J]. Energy Conversion and Management, 2018, 164 .
615-628.

s HHA.2019 - 04 —22

W AVAVAVAVAVIVAVIVAVAV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVIV AV IVAV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVIVAVAVAVAVAVAVAVAVIVAV AV AVAVAV AV AVAVAVAVAVAVAVAVAVAVAVIV IV IV AVAVAV\V\

(E#E 43 W)

[7] YUAN X, CAI B, MA' Y, et al. Reliability evaluation methodolo-
gy of complex systems based on dynamic object—oriented Bayesian
networks[ J]. IEEE Access, 2018, 99(6) . 11289-11300.

[8] BURKERT A, BATE M R, BODENHEIMER P. Protostellar
fragmentation in a power—law density distribution[ J]. Monthly
Notices of the Royal Astronomical Society, 2018, 289(3) :497-
504.

[9] sk#mit, 5038, WRE I, & HIREMISHRE ST AL
DR M BRI ] BB 2 s Sl L[ )], TS ALAE G R 4
2017, 23(11) :2497-2507.

[10] HAWCHAR L, SOUEIDY C P E, SCHOEFS F. Principal com-

ponent analysis and polynomial chaos expansion for time—variant
reliability problems[ J]. Reliability Engineering & System Safe-
ty, 2017, 167.:406-416.

WANG L, WANG X, WU D, et al. Structural optimization ori-

ented time —dependent reliability methodology under static and

[11]

dynamic uncertainties[ J]. Structural and Multidisciplinary Opti-
mization, 2018, 57(4) :1533-1551.

[12] ZEk, R¥. AERT R A SCm M U BEin T A iR 224 ME [ T].
HEDHLBK, 2018, 39(2) :61-63.

K B 2019 -8 - 12

- 53 -



