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Development on New Heat Pipe Type Polishing Roller
GUO Yanlong, YU Bin

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract: A new heat pipe type polishing roller was developed in order to solve the problems of startup slow and uneven
temperature of traditional aluminum type polishing roller for printing and dyeing industry. Concentric annular heat pipe
technology was used creatively as its excellent characteristics of large heat transfer power and outstanding uniform
temperature performance. Experimental system was designed to test its startup performance, temperature uniformity and
insulation capability . The results indicate that this heat pipe type polishing roller start more quickly than traditional one,
time to reach the operating temperature is earlier 20 ~ 30 minutes. A better isothermal performance is achieved. After
reaching their operating temperature , the maximum temperature difference on the outer surface of the heat pipe type
polishing roller is 1. 4°C while that of the traditional one is 26. 4°C. A better insulation capability is achieved, stop
heating after 30 minutes, the temperature on the outer surface of the heat pipe type polishing roller is 7°C higher than the
traditional one. A shorter time is required for the heat pipe type polishing roller to reach operating temperature again after
heating.
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Figure 1
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Schematic diagram of the aluminum type polishing roller
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Figure 2 Schematic diagram of the heat pipe type heating cylinder
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Figure 3  Performance test system for heating cylinder

3 HWERKST
3.1 BEEhitae

JA SR RE A i ORI RE L 4 1Y — A H 2 4
B, SR S TR, A 7 BT 5 S 000 M A I ) B, 28
Feaas kb K 4 B S AR E AR A
T, I A 12 080 W/m* i1 16 106 W/m” i 2 Y648
ARSI BE AR AT O, W AR R AR O 35 C o 7EH]
9 AR LI EAE I AR B AR 5 E 12 080 W/m’ IS T
P SR AN 70 min I IR 3 TAEIREE 178 C,
T8RS 22 AR A B A [ R 75 2 90 min R[] 5 2 H4
TR EAE K 16 106 W/m” I, #4202 L Ak 5 TAE
T 2T 50 min, T8 2R OGH N F 2 80 min, W]
VLA EA R R B T, P RO AR R
A OGAR A S GH - A5 8 Bl , I 78 B Y IR N Ik
FZOLAR TAEPr 2R B0tk (8

K6 i RO N2 L SR s U4k
BRI EE AR AL, 5008 A TR AT LA 2 AR F A I
A5, TR X2 R N R 2 R TR, ) ] DL e vy
A RERL R R, HR A Fo e 1 RV UG AR N
TR . DAL 6 BT LUE Y, 7E [ A B #0026
JER WAy 35 °C L ZEINFART 20 min, 2 B2 B4R
PRI B AR 22 AR K, 1 20 min 2 S5, #AVE ORI
2R T 5, SR A TR R A E A8 i b T, 156
AP DR M TE AR I 254, AR T e B
PSRBT HGE, CRUEA 2 98 1 B 1L 38 B O iR R
T, feff PRAE RO AR AR B Y I 1] PN 38038 AR IR
3.2 ZREHMERIERES

7 A 8 SRon e fE A E] 178 C /R Y1l
5,30 min J5 4228 R, 20 min J5 UL XA 0 AR
2 B ZOGAR AR DL N AR B AR Ol . AR R

200 : —a— B

180

160 |

140

120 |
©100 [
ISEEOEN

60 P=12 080 W/m®

40 L

20 [

09 20 40 60 80 100
t/min
B4 9 A o e ot g F
R AR &R AT

Figure 4 Temperature characteristics on the

surface of the heating cylinders with 9 heaters
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Figure 5 Temperature characteristics on the
surface of two heating cylinders with 12 heaters
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Figure 6 Internal temperature variations

of two heating cylinders
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Figure 7 Surface temperature variations in
the process of the power on and off
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Figure 8 Internal temperature variations in

the process of the power on and off
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