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2.3.2 X R B LR R A

Xk A B RIRAE RE LS B A% IE (Re=27000, Pr=5.2),
(d,=19.05mm, Re=25000, Pr=10.4),#0 (d,=19.05mm, Re=27000, Pr=9.35)

ey d(mm)  emm) Ns a(deg) ple hh Bt 7\ |
Tube 10106 1554 0327 45 45 281 274 232 [l118)
Tube 201061 1554 0398 30 45 350 245 233 | 105
Tube 3108 1554 0430 10 45 983 174 165, 0.95 1
Tube 40106 1554 0466 40 35 331 235 226 104 |
Tube 5108 1554 0493 25 35 502 210 208! 101
Tube 6 106] 1554 0532 25 25 705 203 1931 105 :
Tube 71108 1554 0554 18 25 977 151 148! 098
GEWA-TWT™IS) 15.3 0245 1 89 53 140 140, 100 |
Thermoexcel-CC™[) 1497 0374 1 73 467 159 190 | 0.84
GEWA-SCTME 1502 0526 25 30 267 187 165 \ 113 ,{
Korodense™(LPD)l 1763 0705 1 81 203 189 226 '0.84/|
</

n= (h/h)/(f/f )=1£0.20
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SR P A Rl RIRSUE AVE LT S H AR

£[106] (Re=27000,

Pr=5.2), (d,=19.05mm, Re=25000, Pr=10.4),#1 (d,=19.05mm,
Re=27000, Pr=9.35) (4E)

ERE d(mm) e(mm) Ns a(deg) ple b/, fif 7\
Turbo-Chiltel 14.60 0.380 10 47 11.1 198 183 [/1.08 \
Korodense™(MHT) [8] 17.63 0.441 1 81 120 25 463 'O 54(’?)
Tred-26dTVE] 1445 0347 10 45 763 224 188 ,' 1.19 1
Turbo-B™MIel 16.05 0.449 30 35 194 234 214 | 1.09 '
Turbo-Blll LPD!®! 16.38 0.360 34 49 356 240 1981 121
Turbo-BI11El 16.38 0.410 34 49 3.22 254 2.30 | 1.10
Tred-19d™Iel 14.45 0.347 10 Y 763 255 1.76 | 1. 45('7)
A8(Table 9.8) [8 135 0486 2 57 76 375 335 111 |
AC1 [126] 17.59 0.51 - - 6.08 297 2.78 \ 1.07
AC2[126] 17.27 0.38 - - 816 277 266 \ 1.04 *
AC31126] 1732 043 - . 395 372 438 \ .85 , ]

77:

Ch/h))/(f /£ )=1+0.20
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(f./8)(Re—1000)Pr
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2.3.2 53411 CHISEHHIE KR B
&A1 H S 1 TRERIRAERE R 2855 S 4R TR

P N RitE A BRA AWEE ANRE WEKE
d.(mm) e(mm) N, a(deg) t.(mm) t.(mm) L(mm)
HE 16.41 1100
No.1 16.63 0.338 45 30 0.821 0.507 1331
No.2 16.49 0.293 43 30 0.743 0.451 1310
No.3 16.66 0.351 38 30 0.826 0.287 1330
No.4 16.63 0.374 45 25 0.914 0.457 1330
No.5 16.59 0.357 43 18 0.765 0.306 1333
No.6 16.66 0.334 45 20 0.668 0.292 1325
No.7 16.55 0.331 45 35 0.534 0.267 1300
No.8 16.66 0.456 13 35 3.00 1.320 1490
No.9 16.70 0.340 45 27 0.680 0.340 1500
No.10 16.66 0.361 43 22 0.552 0.276 1090
No.11 16.61 0.346 45 40 0.622 0.216 1095
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3.22 BN mAEAR (1) AME

A certain number of protruding rigs Is machined
based on tube wall. The fins can be either transverse or
helical.

Typically, the parameters of internally-fined tube are
In the range of 0.01<e/d; < 0.4, 1<N_<82, 1.5<p/e< 46.7,
1.5<t,/e<2.5, and 0° <a<90° .
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——3¢—— Microfin Water Nu/Pro4 Wang et al.[36](1996)
——WY-—— Microfin Water Nu/Pro4 Jensen&Vlakancic[29](1999) f

——4p—— Microfin Water Nu/Pro3 Webb et a/.[38](2000) H e at t ran S e r
—A—— Microfin Water Nu/Pro4 Copetti et al.[43](2004)

—pp—— Microfin Water Nu/Pro% Li et al.[20](2007) pe rfo r m an Ce Of

—~N/—— Microfin Water Nu/Pr'® Zdaniuk et a/.[30](2008) . .
— % Microfin/inserts Water Nu/P3 Nagarajan et al.[47](2010) | |y f d
—&—— Microfin Water Nu/Pro4 Ji et al.[40](2012) I n te r n a' I n n e
——0O)—— Microfinfinserts Water/CuO Nu/Pr+4 Eiamsa-ard&Wongcharee[48](2012) t b

——&—— Microfinfinserts Water Nu/Pro4 Eiamsa-ard& Wongcharee[49](2012) u eS
———— Microfin R134a Nu/Pr4 Filho&Jabardo[50](2014)

Dittus-Boelter equation of
smooth tube for reference:

500

200 0.8 n
Nu =0.023Re™" Pr
100
1.1X,2X,4X, and 13X show the
56 Increase ratios over the value predicted by
Dittus-Boelter equation .
20] o Internally finned tubes | 2. The value of n is 0.4 for heating and 0.3
——rrrr r—r—rrrrrr{ for cooling or indicated by the author.
4 6 8 10 20 40 60 80100
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0-1-

Fanning friction factor

o
o
-

——3%¢——— Microfin Water Wang et al.[36](1996)
——WY-—— Microfin Water Jensen&Vlakancic[29](1999)
——4—— Microfin Water Webb et al.[38](2000)

—A+—— Microfin Water Copetti et a/.[43](2004) F r i Cti O n faCtO r

——pp—— Microfin Water Li et a/.[20](2007)

—N/—— Microfin Water Zdaniuk et a/.[30](2008) f - I I
——>X—— Microfin/inserts Water Nagarajan et al.[47](2010) O I n te r n a y
—&—— Microfin Water Ji et al.[40](2012) -

—— O Microfin/inserts Water/CuO Eiamsa-ard&Wongcharee[48](2012) f| nne d tu b es

——<——  Microfin/inserts Water Eiamsa-ard&Wongcharee[49](2012)
——&—— Microfin R134a Nu/Pro4 Filho&Jabardo[50](2014)

Fanning friction
factor of smooth tube
for reference:

X -1/4
Size, | f =0.079Re
W 1. 1X. 2X, 4X . and 13X show the

increase ratios over the value
predicted by Fanning equation .

40 60 801 00
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Nu_/Nu,

U’lllll$

Microfin Water Nu/Pro4 Wang et al.[36](1996)

Microfin Water Nu/Pro4 Jensen&Vlakancic[29](1999)

Microfin Water Nu/Pro3 Webb et a/.[38](2000)

Microfin Water Nu/Pro4 Copetti et al.[43](2004)

Microfin Water Nu/Prosé Lj et a/.[20](2007)

Microfin Water Nu/Pr'?3 Zdaniuk et a/.[30](2008)
Microfin/inserts Water Nu/Pr®3 Nagarajan et al.[47](2010)
Microfin Water Nu/Pro4 Ji et al.[40](2012)

Microfin/inserts Water/CuO Nu/Pro4 Eiamsa-ard&Wongcharee[48](2012)
Microfin/inserts Nu/Pro4 Eiamsa-ard& Wongcharee[49](2012)
Microfin R134a Nu/Pro4 Filho&Jabardo[50](2014)

llllr

Internally finned tube

LJ
2 4 6

VAU

lll
8 10

Performance evaluation
plot for internally finned
tubes
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e .~

PT, d/W = 0// S ()w [

' “f 1—1
: n-a‘\«

P (//H ()II w/W = 0.22

- \:t ...,. "

PT, d/W =0.11, w/W = 0.11

Pictures of twisted tape Inserts
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Corrugated tubes
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Three dimensional roughed and dimpled tubes
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—=f=—— Dimpled Water Nu/Pr°3 Rabas et al.[94] (1993)
——W-—— 3D protrusions EG Nu/Pro4 Liao and Xin[96] (1995)
—— A 3D protrusions Water Nu/Pro4 Liao et al. [57](2000)
—>X—— Dimpled Water Nu/Pro4 Chen et al.[97](2001)
—}— Dimpled Water Nu/Pro4 Vicente et al.[98] (2002)
——[}—— Dimpled Water Nu/Pr#4 Vicente et al.[99] (2002)
——O—— Discrete ribs Water Nu/Pr'? Li et al.[100](2009)
——f=——  Coned Water Nu/Pr3 Webb[101](2009)

Dimpled and three dimensional ,”
roughed tubes

4 6 8 10 20 40 60 80100

Heat transfer
performance of
dimpled

and three dimensional
roughed tubes
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Thick vs. thin
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People in the same
boat help each

other to cross to the
other bank, where....
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