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Simulation analysis on the influence of heating roller parameters on

asphalt mixture heating efficiency
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Chang’an University, Xi’an 710064, Shaanxi, China; 2. Road Machinery Business Department,
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Abstract: To improve the heating efficiency of asphalt mixture and reduce energy consumption,
the 3D analysis model of asphalt mixture heating roller was established. Based on the principles
of heat transfer and fluid mechanics, the finite volume method was used to simulate the heating
process of asphalt mixture. The distribution of temperature field and temperature curves of
asphalt mixture were obtained. The influence of heating roller parameters and the different roller
speeds of asphalt road maintainer on heating time of asphalt mixture was analyzed. The results
show that the height and helix angle of blade has certain influence on the heating efficiency of
asphalt efficiency. Reasonable blade structure can improve heat transfer between hot and cold

asphalt mixture and improve heating efficiency. Roller speed has considerable influence on heating
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efficiency of asphalt mixture. Heat transfer of mixture is uneven under the low roller speed.

Temperature of asphalt mixture rises slowly because of the lower roller wall temperature under

the high roller speed. 4 tabs, 10 figs, 23 refs.

Key words: mechanical engineering; heating roller parameter; asphalt mixture; temperature

field; numerical simulation
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Fig. 1 Heating roller structure
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Fig. 2 Perspective 3D model of roller
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Tab.1 Viscosities of asphalt mixture at different temperatures

R/ C KB/ (Pa « )
27 2.32
105 1.94
120 1. 15
130 0.72
140 0.53
160 0. 20
170 0. 10

HASHE B AR R 2.1 GIRA R
MR 27 C VR N U TR AR RS SR 2 40 I
B R 0.4, KW 1. 225 kg/m’, %
SHHRZE 1 006, 43 J/(kg « O 2R M A
0.024 2 W/ (m « K5 #4188 B 1, il FE R
800 'C , i AR BE Th] J&E B2 2 10 o, VR fi B T8 J5E 185 Oy
8 mm ., M WF IR A I 7 S B0 IR A RN AR 3 1 5%
M B PR R B e i 58— I 5 v/ min, i AR AR R £
A #IEAE)

P BRI R RN A M E RS R A
TR G BORL, I T 1R 5 R VR 81 N B9 I 3 02 i I »
EBURR UE ke XU J7 RRAB TR0 VR DA — 22 1Y) B
JE % 356 BT A% A% A5 A0 5 0 7 TR B BH RN VR i8] =2 (7] LA
AL T W H IR A R Z 18] 4% #4007 A B $ox
i AR T 5 in B R R TR RE T 2 () 32 DU AR
PO TR P, GRS

IHFRAFHE G AR 7 2k

%; B + 9 2 Lt (uEs + )] =

V (ko VT) + S (D)

e JIEE] s S b AARRR IS K o0 5T b A
BE S Ew Sk AT AL 5 I BE L 50 SR A s p A
WARBOTHR b 0 I s ke A BIAE SR T il
JE 5 S BT B R AR B

TEQLE r i s YRR GTHE T 7N

.
dICrss) | (o4 63 1Crhs) = an® O +
dSl T
4
G—J I(r,s ) ®(s,s)HdQ’ (2)
47t .



%24 F ORFmBER

iiij'ﬂ]}"/tba7]“}'}]11*115(!(?&;"1&]%47:7«,%\—57\7})? 123

S O s s O I g s R O O 1 R
s MIEERKE a HWIR B I R EGo.
N HUN R B0 TR o5 - BH28 2 W 8G T O R A R
BT MIRE ;@ MM R E Q" Ry as [ SE R f .

PLIEL 3 FHEE 4 48 S 58 A% 50 8L, ) O A )
A FLUENT X 2040 R #4390 35 1R A -1 i
FEEAT BB AL, DU AS [R] it - S85E AR AN m] i
mﬁu&xlﬁjzﬁﬁ% XF 7 TR GBI PR 1 5
et

3 MESERSH

3.1 BREER R A ENR SRR R R

AE X 75 TR B RE N AR A7 AR A B 3 0 9
R BHEE 7 09 e IR . 5 TR R A 5 AR IR
BE 160 CHf A5 B, O T 058RS R A
RO R IARZE T IR A e e A R P A i 1 3L
AR AT M I L A 2 2% TR SRk B il B A il 2R
ISJ\JJJH#L o A AN [ SR E A SERBE I R 1 N

R eI 2R il 42 . W7 1 SORHI PR ) B A

F BN S i R BERR OK  YR  RE I Bl e s Bl SR
IRABHE— M HEFRE 2 R R TR G R GRS
*Jrﬂﬁhu&fxﬂz%*axﬁ@fﬁ-%’uﬂﬂ#é@m%ﬁmﬁaitjtﬂa‘ Wi
TR AR TH 00 v R 080N o N IR R 1R S R
Ao R R R, B R EF RSB Z R
TR A 15 FARCR IR BB B8RO A1 R K I 5 5 TR
EER NN & SN
3.2 HABEXRARMAKENZI

T WRFE I R R U T TR AR AR 5
M), FE 68°WRTIE A1 WA E M - A JE Ak b HalcE i B
B B4 B B BE SR 250,300,350 mm, R T
YRR R 5 r/min, FoAl 45 0 PR FE AN S BE4DL 25 21
6 F1 3 Fion.

160
140
120

(@)
<100
£
¥ 80t

M R 250 mm
A #8300 mm

%ﬁ?&ﬁ%@ 2,
160¢
140}
120}
j%100—
= ol © e T
ol * e RO
° WRJE AR e A
401 V3L ) duya
20, 200 800 1200 1600 2000
200 1000 1400 1800
JnFAET E)/s

sor —--- B H R 350 mm
40}
20 1 1 1 1 1 1 )
0 400 800 1200 1600 2000
200 600 1000 1400 1800
A s
B 6 R I A0 B U TR S {2

Fig. 6 Temperature curves of asphalt

mixture of different heights of blade
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Fig. 5

Temperature curves of asphalt mixture

in roller of different blades
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Tab.2 Heating time of asphalt mixture of different blades
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Tab.3 Heating time of asphalt mixture of different heights of blade
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250 160 1960
300 160 1710
350 160 1 830

MIE 6 A1 3 A LIAG L 24 7 w8 300 mm
LIRS R I AR E E E. H mEXTEIR G
H IR A — 5 R IR I B RN S X R
B RCR AN B TR R 22 18] 9 7 AR AR s 1t
1 B2 RIS s R - IR A B R 2y B T 75 AN
AT i) — D0 SR AR A # TR R B il 1 3R ROR A
AL DG T A R L PR B & 2 2R
3.3 FERKENESHMARN RN

N T I FETR 187 5 3 X 0 TR B R I AR R Y
Wi, 75 R 15 B85 R 1) SRUBE Ay D 687, it i B
300 mm Y FER b . A R B . o3 ) BBOUR fRT e

Ry 3.5 F 8 r/min, HoAl 2% 148 R 155 A A8 L KDL 45



124 ¥ERXFFROGAAFR

R 7 Mgk A iR

160

140t

120

2100}

il . )

= 80 — £33 r/min

ot L~ # S r/min

---- ¥ 78 r/min

40}

o
0 400 800 1200 1600 __ 2000
200 600 1000 ~ 1400 1800

Jin# i [8)/s

P 7 A T 2 TG 90 4 A 5 el B A A i
Fig. 7 Temperature curves of asphalt
mixture of different rotation speeds
x4 TEBRENHETRSHMKEEG

Tab. 4 Heating time of asphalt mixture of different rotation speeds

AR/ (r + min~h) PR/ C TS /s
3 160 2110
5 160 1710
8 160 1980
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