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ABSTRACT

This paper is the investigation of heat transfer enhancements in a concentric double pipe
heat exchanger. The twisted tape insert was designed to be twisted ratio as 5 millimeters and central
twisted stripe of width 0, 10, 15, 20, 25 and 30 millimeters to promote turbulence which might
increase heat transfer rate. Hot water was flowed in the inner pipe in turbulent range with Reynolds
number of 7,500 to 50,000. Cold water was in the outer pipe which flowed as turbulent at Reynolds
of 50,000. The results from the study will be compared with plain pipe cases in both heat transfer
and friction. The experimental result showed that the pipe with twisted tape when increase twisted
stripe of width the heat transfer and friction factor will be increase. In heat transfer improvement at

about 121% with average friction of 3.65 over the plain pipe.
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1319 N.1 ’cmuﬂ°nNﬂanmmxmmieummmeum

UTmmssume | annudeunds | anwganudeu | anuniaduysel . . L. | dudszAnSansveneda
amMWiIANNIoU | Auavnsuaia
T(K) | P (bar) (m’/kg) hy, (J/kg.K) (N.s/m”) | B,. 10°
v 10" | v, (kJ/kg) Coo | Cpp | me20° | p,10° | Ko10° | K.10° | Pr, | Pr X"
273.15 | 0.000611 | 1.000 | 206.3 2502 4217 | 1.854 1750 8.02 569 18.2 12.99 | 0.815 -68.05
275 | 0.00697 | 1.000 | 181.7 2497 4211 | 1.855 | 1652 | 8.09 574 183 | 12.22 | 0.817 -32.74
280 0.00990 | 1.000 | 130.4 2485 4.198 | 1.858 1422 8.29 582 18.6 10.26 | 0.825 46.04
285 0.01387 | 1.000 | 99.4 2473 43189 | 1.861 1225 8.49 590 18.9 8.81 0.833 114.1
290 0.01917 | 1.001 | 69.7 2461 4.184 | 1.864 1080 8.69 598 19.3 7.56 0.841 174.0
295 0.02617 | 1.002 | 51.94 2449 4.181 1.868 959 8.89 606 19.5 6.62 0.849 227.5
300 0.03531 | 1.003 | 39.13 2438 4.179 | 1.872 855 9.09 613 19.6 5.83 0.857 276.1
305 0.04712 | 1.005 | 27.90 2426 4.178 | 1.877 769 9.29 620 20.1 5.20 0.865 320.6
310 0.06221 | 1.007 | 22.93 2414 4.178 | 1.882 695 9.49 628 20.4 4.62 0.873 361.9
315 0.08132 | 1.009 | 17.82 2402 4.179 | 1.888 631 9.69 634 20.7 4.16 0.883 400.4
320 | 0.1053 | 1.011 | 13.98 2390 4.180 | 1.895 | 577 9.89 640 21.0 | 377 | 0.894 436.7
325 0.1351 1.013 | 11.06 2378 4.182 | 1.903 528 10.09 645 213 342 0.901 471.2
330 | 0.1719 | 1.016 | 8.82 2366 4.184 | 1911 | 489 | 1029 | 650 217 | 3.15 | 0.908 504.0
335 | 02167 | 1.018 | 7.09 2354 4.186 | 1.920 | 453 | 1049 | 656 220 | 2.88 | 0916 535.5
340 0.2713 1.021 | 5.74 2342 4,188 | 1.930 420 10.69 660 223 2.66 0.925 566.0

or



LY aa  d Y Z a o ¥
Mg N1 tm*uﬂmewﬂﬂmmzmm‘saummmaum (n9)

Pmasdumz | manudeuurds | anmganudeu | anuniaduysel . s | L. | dudssAnSasveneda
) , anmiinNIoN | duauniudia )
T(K) | P (bar) (m'/kg) h,, (kI/kg.K) | (N.s/m") B,.10
v 10' | v, (kl/kg) Coo | Co | me10" | 10" | Ko10° | XK,10° | Pr, | P, X"
345 103372 | 1.024 | 4.683 2329 4.191 | 1.941 389 10.89 668 22.6 2.45 0.933 595.4
350 ] 04163 | 1.027 | 3.846 2317 4.195 | 1.954 365 11.09 668 23.0 2.29 0.942 624.2
355 | 0.5100 | 1.030 | 3.180 2304 4.199 | 1.968 343 11.29 671 23.3 2.14 0.951 652.3
360 | 0.6209 | 1.034 | 2.645 2291 4.203 | 1.983 324 11.49 674 23.7 2.02 0.960 697.9
365 | 0.7514 ] 1.038 | 2.212 2278 4.209 | 1.999 306 11.69 677 24.1 1.91 0.969 707.1
370 | 0.9040 | 1.041 | 1.861 2265 4.214 | 2.017 289 11.89 679 24.5 1.80 0.978 728.7
373.15 | 1.0133 | 1.044 | 1.679 2257 4.217 | 2.029 279 12.02 680 24.8 1.76 0.984 750.1
375 | 1.0815 | 1.045 | 1.574 2252 4.220 | 2.036 274 12.09 681 24.9 1.70 0.987 761
380 | 1.2869 | 1.049 | 1.337 2239 4.226 | 2.057 260 12.29 683 25.4 1.61 0.999 788
385 | 1.5233 | 1.053 | 1.142 2225 4232 | 2.080 248 12.49 685 25.8 1.53 1.004 814
390 1.794 | 1.058 | 0.980 2212 4.239 | 2.104 237 12.69 686 26.3 1.47 1.013 841
400 2455 | 1.067 | 0.731 2183 4.256 | 2.158 217 13.05 688 27.2 1.34 1.033 896
410 | 3.302 | 1.077 | 0.553 2153 4278 | 2221 | 200 | 13.42 | 688 282 | 124 | 1.054 952
420 4.370 | 1.088 | 0.425 2123 4302 | 2.291 185 13.79 688 29.8 1.16 1.075 1010
430 5.699 | 1.099 | 0.331 2091 4.331 | 2.369 173 14.14 685 30.4 1.09 1.10

37
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19149 N.1 mu*ummwlf;mmmxmms@ummmeum (9)

Psumsdumz | aarwdeouuds | anwganudou | avwmiladuysel . . . oo | dnlssdnimsveeds
anwihanuiou | aununwiuaia
T(K) | P(bar) |  (m'kg) hy, (kIkgK) (N.s/m”) B. 10°
v.10' | v, (ki/kg) Coe | Cpo | me10° | pa10° | K10° | K10 | P, | Pr, ®"
440 | 7.333 1.110 | 0.261 2059 4.36 2.46 162 14.50 682 31.7 1.04 1.12
450 | 9.319 | 1.123 | 0.208 2024 4.40 2.56 152 14.85 678 33.1 0.99 1.14
460 | 11.71 1.137 | 0.167 1989 4.44 2.68 143 15.19 673 34.6 0.95 1.17
470 | 14.55 | 1.152 | 0.136 1951 4.48 2.79 136 15.54 667 36.3 0.92 1.20
480 | 17.90 | 1.167 | 0.111 1912 4.53 2.94 129 15.88 660 38.1 0.89 1.23

[44
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Abstract

This paper concerns with the investigation of heat transfer enhancements in a concentric double pipe heat exchanger. The
twisted tape insert was designed at twisted ratio as 5:1 and central twisted stripe of width 0, 10, 15, 20, 25 and 30 millimeters to
pﬂomote turbulence which might increase heat transfer rate. Hot water is fed into the inner pipe in turbulent with Reynolds number
of 7,500 to 50,000. Cold water is fed around the outer pipe at Reynolds number of 50,000. The result from the study was

cqmpared with those of plain pipe in term of both heat transfer and friction. The experimental result of the pipe with twisted tape

jggested that increasing the width of twisted stripe the heat transfer and friction factor will be increase. It heat transfer
improvement was achieved at about 121% with average friction of 3.65 over the plain pipe.

©/2006 Department of Mechanical Engineering, KMITL. All rights reserved

Keywords: Heat exchanger; Turbulator; Double pipe
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