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Flow Characteristics Experimental Analysis of Heat
Transfer Enhancement Techniques
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Abstract: Visualization experiment, rotate speed measurement and PIV test gave an exhibition of disturbed
flow field by TSAR from qualitatively to quantitatively. Rotate speed of rotors was theoretically deduced,
considering geometrical, mass and viscous factors. A non-rotating flow velocity was believed to exist some-
where in the tube, which was primarily proved by PIV test. Axial flow velocity distribution of tube side com-
bined with rotation of rotors, determined the flow state, such as radial mixing, turbulent intensity and vorticity.
The interspace between two adjacent groups of rotors was named stagnant sect, flow characteristics in which
were discussed in detail.
Keywords: tube side assembled rotors; heat transfer enhancement; flow field, PIV
N 32 1 A
B LA I AR IR E R S 4
BERY R F4E#° XBE B KE'
bnifb TR, dbat, 100029
2 vt N RSN A=A & R Jm 5 P AL A 283, Ibsd, 100088
Email: yangwm@mail.buct.edu.cn, hcg10gx12@163.com
B AGRITAAEL . T8RN PIV ARG MNK, sHERAGETHRANASAG K
AT T R B FoHT, EibdkF R THRAX, AAPaETHRORAEOEIUTRE. &
FEURFEAHR L. REETEAELARE, AT PIV ARKERFE T F R, dtdmadr
KA, BRI RESA G TREMRLE S, RET RKRGARHRESH, B RIA. #IRRE.
TEE . AT T X 6 E IR A RAR, FEAT AR 4 RS A AT T e A
KR TRAGHET, REH; A% PIV
151§

TR RRETNRER LN AR R, SR ORIE E Rt
AR JEFEEAER . Har, REERAE—IREETE
WL E LN 70%, Jorp— R TR K
i, & 12 /2 mi/AF . #0E 3] 2009 4FE, BABE R HIBEpLZ
B EBEHUARER 76%, SZhr& HE ) 80% L
e THTFE] 2020 4, BREA HAE R IE PR A5 A TR
YEFFLE 600 LA I o Ay IR BRI R FESOR AR LA R
PFERA RO B KR e HLA b oy
(I A R IA 60%, T AEFS T B EE AT . R
BEIBITU R RO BG83, — BG4 IR Hak vl

EE&WMB: AERTEARFESEIE (3102013)

978-1-935068-37-2 © 2010 SciRes.

SRR BRI B RE VR R SR IR, Ay A Bl
FP IR IS R Bt e PR BRI R A T
IR Lo BB A A T RE A AR e REUR A B
LRI L, U TR T a4l
S SRR FHF R B — “THREL .

Fer LA AR AL B L — Bl L R S AL A% 4
PE, BATIEL A BRI MR A D BE . I
VEFINLEL S BZUF, 8 T AL A U R B iR L1
P R S R ROR B« R S IR B AN T
KA VIR BN A B O 3R T2 AT B X U A A
WA PR A 35T AR, S5k il 1A
WAHEAER, EBAH TERARSIN IS . M Skt &
e OB R I TR S A TR K37 P



2010 The Second China Energy Scientist Forum

[l B, AT — iy, AR ARk
St 5 WA ELAE T L], R 2R 3
FH 5. AL, WPSTA S iR IR RS 5 A
FRAFRIHERE, RNt B BRI R S AU
Fede T HEIBR A ABARNE NSO E, )2 A
SKETBG 0 “WRE” e A OO AHEAE
PG PURRE T E P ssE R AT
2 BTFHHEMR

e W R AU AR R T ) d Bz B AN
NN AR E RS R FER AR IR SRS 73
A A S AL G . DL, BIFS Wi e 1 P el ) A
2 NAE I i A AR L M5
A5 T 4 o MR T L 78 AN B R LI B AT T
WEMBLE AT, HAFFOA R . el
SEPRUTTAT T O T LT Ei K, T iz 5)
A A e A S TEASCRETUIA ., S
THOGEMIR RO U R Crait) iR E i
BRI (UK B TR B D) FORI IR 38 (AR S % 1
(AVRPRE PR PR A 11 S AL e T RDRHE] B A ) o
XETRABE BT HOR AR, HAS 8 7 hRH ] %
filfAOR, AN T AR IR R

2.1 MinEE

AE A RIAL SO 2E E  FERE L, SR A WS T T gk
T, WEIRET. EREBGENS N 40mm
(HREWHEREEMERAD , KA 72 1000mm Al
200mm A HLBCRE A s SR S s oK 16
WA B0 I (1) 3ifs B S i 1 R I |6 4%, G
WA 5t -2

2.2 MiRER

76 BRI & A %E & (1 2 Al -, % 19-100
M 19-400 MR “yh e B R M AT I .
“19-100” iy “197 AARHE TAME 19mm,  “100”
FOREE T SR 100mm. 19-100 FI#E 143 59 22 1
D24 F1 D29 [, REARAE 2 AN, 3t 4 AR
K 19-400 ¥ T2 E R @29 AN, 35 2 ANl
T B T S KU G R AR 45 S 1 R .

V8 RIS ot 1 of I (R s 5 g — 4, RSt
BEATER MDA, AR 2 s, 19-100 # 1
BRI g S X Bl A R0 N T 4k
0.03m/s; 19-400 % # VLA L 5 X Bl A8 mioxt

493 Scientific
%% Research
M IR 2 2 0.25ms o 3X 55 ] F04k S A B v

A

1400 T
1200 F
- 4
1000 .
E a0 b v
2 L
< e + 19-100-1
T B00 ¢ z = 19-100-2
>
. + 19-100-3
400 f e +18-100-4
~.": < *+ 19-400-1
200 [ et 4 19-400-2
s t
iat?
0
0 0.5 1 1.9 2 2.9 3
v (n/s)

Fig 1. Measured data of rotate speed of rotors
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Fig 2. Linear regression of rotate speed of rotors
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Fig 3. Phasic variation of a rotor in a tube
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Fig4. Comparison between measured and derived data of rotate
speed
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