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Table 1 Type name and sizes of tubes in the experiment mm
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Fig.1 The spiral blade rotor structure and location in the tubes
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Fig. 2 The experimental circuit device
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Fig. 3 Overall heat transfer coefficient of the plain tube and
built-in helical blade rotor tube
EAK, x K,

2.2 fERmOWER

(D E 3 2 Ky N e IR e R 5 7 4 B4
BRI E RO H ML, i K, kot g
mERBOEH ML, TRER SR E T K, PR R
T K., o] LG W AE A W] B A RS BE N 0 L 8
JE R - i Ak A 1R AL RCR T L OR TR H
R R AR 1. 3~1.6 £iF°.



% 8 4]

TR B L 45 o PN B SRR T R B T 40 B A A S 1 O T 67

O FEE MR, K K, B EBEE T
B Ky — BB A8 3 2 DX A Bl o 1 [R] 1 4
B U5 o A0 4 RE 1 DO AR S A BE 1S R T S 3L
IR EI /D o I U IR E R B 1 B AR A
PABARTEE . A R Ayt ae.

R T k20 B B P  A B B IR 1k B
5 PR R RS 1Y b AR S I ) E K — A 43
RO RN R IE e AR A AR BORL i
W TERIFER T 00T TAE 1, 45 305 X e W 4 34
B IR VIR IE &L
2.3 SHRMEEER

W] 4 rp g e i A - 4 TV Y 35 3R DR R
BT /N T 08 15 3 TURRR 23X 2 B oy B8 e M
MR EL T T YR A DOAR (8 5 43 UKL B 7 T
HE A A1 10 A5 Y ORI WA 1
Il R rh Az B R T S e BURL R 18 1 R I
L, Bl 5 B[R] HE A O RARAR 2. R B N B IR e
A Re S I PTTS IR DU, B R A e
JitEne.

(k5 (b) SR TE nt 7 48
4 2z=1000 mm HA&FIRSHE
Fig. 4 Dirt distribution of the Outlet at z=1 000 mm
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Fig.5 Cross-section of the dirt contours at z=290 mm
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Fig. 6 Cross-section of the dirt contours at z=710 mm
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Heat transfer and performance of built-in helical blade rotor tube

XU Jian-min \WANG Jun-mian ,ZENG Kai ,ZHOU Jun-chang ,LIU Kang ,LI Zhi-yong
School of Mechanical &. Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: In the same tube length, the same diameter and the same experimental conditions, the heat-
transfer experiment of a built-in helical blade rotor tube and a plain tube was conducted to study the
heat-transfer performance of the two kinds of tubes, and the dirt deposition thickness of the two kinds
of tubes was comparatively analyzed, finally, the FLUENT software was used to study the dirt distri-
bution of the built-in helical blade rotor tube and the plain tube at the cross-section of z=290mm and z
=710mm. The results show that the built-in helical blade rotor tube has better heat-transfer perform-
ances than the plain tube in the same conditions,and the heat-transfer coefficient of the former is about
1. 3 times of the latter;the heat-transfer performance of the built-in helical blade rotor tube is more sta-
ble than that of the plain tube’s. The dirt inside the built-in helical blade rotor tube is evenly distribu-
ted,and the dirt distribution in both ends of it is basically the same; the dirt inside the plain tube is une-
venly distributed, and the dirt deposition thickness in the top is obviously bigger than that in the bot-
tom; the dirt deposition thickness of particles becomes larger; from the entrance to the export of the
plain tube. The built-in helical blade rotor tube has better anti-fouling characteristics than the plain
tube, improving the heat-transfer-efficiency.

Key words: built-helical blade rotor tubes,heat transfer, particle,dirt thickness , Anti-fouling
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