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ABSTRACT
Corrugated plate channels have many applications. The most typical application in heat transfer enhancement is in the form of a
plate heat exchanger, which is nowadays widely applied in the dairy, foodstuff, biochemical, chemical and allied industries. In the
past, almost all the experimental and analytical studies related to heat exchangers were focused on total pressure drop and overall
heat transfer coefficient. Although very few authors numerically investigated fluid flow and heat transfer in corrugated plate
channels, they only had overall performance data for comparison and quite often the numerical predictions disagree a lot with
experiments. Detailed local heat transfer coefficient distribution measurement data for such channels is so far not available in the
public literature. In this study, the distribution of local heat transfer coefficient and the pressure drops along a corrugated plate
channel were experimentally investigated. In all the experimental runs, the cross sectional geometry and the inclination angle of the
channel were fixed, while the Reynolds number of the air flow was varied. The whole wall-surface heat transfer coefficient
distribution from the entrance to the exit of the channel was measured with the transient liquid crystal technique. Results show that
the local Nusselt number reaches a fully developed status after 5 to 6 pitches from the entrance. The local Nusselt number
distributions on the upper and the lower walls were not the same due to different inclination angles of the corrugation with respect to
the flow direction. The Nusselt number near the exit tends to decrease, possibly due to outflow conditions.
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Table of Contents

OO0 Q00O OoOoDOoooawoocOoOovODOOoOOoOviO0OwviiOO xO0ODOxvOOODOxwOOO OO 1220000
1120000 2130000 2000 00000000000 821000000 82110000 821200008
21300000 9220000 92210000 102220000 110000000 15310000 15320000 15
32100000000 1632200000000 1633000000000 17340000 Colburnfactorjl7000 O
gboo0d19410000000000000000000000 194200000 194210000000 204.2200
0000 2143000000000 2000 00 240000 250000THO0OOODOOS1IODO0O01DOOO
Uboooboobobbowmb 290 2KOOOOOOO 290 3.000000000 300 40000000 300 5.0
goodb 31060000000 0ODbO0ORO7ODOODOOODOODLOOSO8.00O0DbDOMO.bD00onD 34
glooboooboobOoboOosonooobooboooboob 020000 ooboobooboooooon
000 36013.Re=40000 000 0O000DO 36014.Re=40000 00000000 37015.Re=40000 00 0000DO0O
37016.Re=40000 0000 OO 38017.Re=40000 0 00O ODOOODOO 38018 Re=45000 0000000000 39
O19.Re=50000 0000000000 39020.Re=55000 0 000 0O00OOO 40021.Re=60000 000 0OOOOO
0400200 00000000041023.0000000000041024000000000000 42
025.Re=40000 00000000 42026.Re=40000 D 0O DO OO OO 43027e=40000 00000000 43
028.Re=40000 00O OO0 44029.Re=40000 00O 00O ODOONO 44030.Re=45000 0 00O OODOODODO 45
O31.Re=50000 00 00000OO0OMO 45032Re=55000 0 000 0OO0ODOO 46033.Re=60000 00O 0OOOOO
046034000000000004703.000000 47036000000 48037000000 48038.,j/f00 49
03010000000 5104020000000 5204130000000 5304240000000 54043500000
oos50460000000660457000000057046800000005804790000000 59048.100
gboogbgdeod4o1100b00OnDOe10s0120000000 62051130 000000 63 052140000000
64053.150000000 6505160000000 66055.170000000 67056.180000000 68057.190
googbgesnssz2bioigbg o000 01 TODLDOODOOD 50

REFERENCES

010 Yan, Y.Y., Lio, H.C., and Lin, T.F., 1999, "Condensation Heat Transfer and Pressure Drop of Refrigerant R-134a in a Plate Heat



Exchanger,” Int. Journal of Heat and Mass Transfer, Vol. 42, pp.993-1006. O 200 Jang, J.Y., and Lin, C.N., 2000, "A Numerical Analysis of
Three-Dimensional Heat Transfer and Fluid Flow in Chevron Plate Channels,” ASHRAE Transactions: Symposia, Minnesota, pp. 856-863. [1 30
Shah, R.K., and Focke, W.W., 1988, "Plate Heat Exchangers and Their Design Theory," Heat Transfer Design, R.K. Shah, E.C. Subbarao, and
R.A. Mashelkar, eds. Washington, D.C. Hemisphere Publishing Co., pp. 227-254. 0 400 Marriott, J., 1971, "Where and How To Use Plate Heat
Exchangers," Chemical Engineering, April 5, pp. 127-134. 0 50 Focke, W.W., Zacharirades, J., and Olivier, 1., 1985, "The Effects of the
Corrugation Inclination Angle on the Thermal-Hydraulic Performance of Plate Heat Exchanger," Int. J. Heat and Mass Transfer, VVol. 28, No. 8,
pp. 1469-1479. 0 600 Focke, W.W., and Knibbe, P.G., 1986, "Flow Visualization in Parallel-Plate Ducts with Corrugated Walls," J. Fluid Mech.,
Vol. 165, pp. 73-77. O 70 Heavner, R.L., Kumar, H., and Wannizrachi, A.S., 1993, "Performance of an Industrial Plate Heat Exchanger: Effect
of Chevron Angle," AICHE, Symp., Vol.89, No. 295, pp. 65-70. 0 800 Bond, M.P., 1981, "Plate Heat Exchanger for Effective Heat Transfer,"
The Chemical Engineer, Vol. 367, pp. 162-166. 0 90 Ros, S., Jallut, C., Grillot, J.M., and Amblard, 1995, "A Transient-State Technique for the
Heat Transfer Coefficient Measurement in a Corrugated Plate Heat Exchanger Channel Based on Frequency Response and Residence Time
Distribution," Int. J. Heat Mass Transfer, VVol. 38, No. 7, pp. 1317-1325. 0 1000 Ding, J., and Manglik, R.M., 1996, "Analytical Solutions for
Laminar Fully Developed Flows in Double-Sine Shaped Ducts," Heat and Mass Transfer, Vol. 31, pp. 269-277. 00 1100 Mehrabian, M.A., and
Poulter, R., 2000, "Hydrodynamics and Thermal Characteristics of Corrugated Channel : Computational Approach,” Applied Mathematical
Modeling, Vol. 24, pp. 343-364. 0 120 Fischer, L., and Martin, H., 1997, "Friction Factors for Fully Developed Laminar Flow in Ducts Confined
by Corrugated Parallel Walls," Int. J. Heat and Mass Transfer, Vol. 40, No. 3, pp. 635-639. 0 130 Ciofalo, M., Collins, M.W., Stasiek, J.A., 1998,
"Flow and Heat Transfer Predictions in Flow Passages of Air Preheaters:Assessment of Alternative Modeling Approaches,” In:Computer
Simulations in Compact Heat Exchangers, Eds. B. Sunden, M.Faghri, Computational Mechanics Publ. U.K. O 140 Paras, S.V., Kanaris, A.G.,
Mouza, A.A., Karabelas, A.J., 2002, "CFD Code Application to Flow Through Narrow Channels with Corrugated Walls," CHISA, 15th
International Congress of Chemical and Process Engineering, Prague. 0 1500 Kanaris, A.G., Mouza, K.A., Paras, S.V., 2004, "Designing Novel
Compact Heat Exchangers for Improved Efficiency using a CFD Code," 1st International Conference. 0 1600 Vlasogiannis, P., Karagiannis, G.,
Argyropoulos, P., Bontozaglou, V., 2002, "Air(] Water Twol[l Phase Flow and Heat Transfer in a Plate Heat Exchanger", Int. J. Multiphase Flow,
pp. 757-772. 0 170 Muely, A., and Manglik, R.M., 1999a, "Experimental Study of Turbulent Flow Heat Transfer and Pressure Drop in a Plate
Heat Exchanger With Chevron Plates," ASME Journal of Heat Transfer, Vol.121, pp.110-117. 00 180 Muely, A., Manglik, R.M., and Metwally,
H.M., 1999b, "Enhanced Heat Transfer Characteristics of Viscous Liquid Flows in a Chevron Plate Heat Exchanger," ASME Journal of Heat
Transfer, Vol.121, pp.1011-1017. 0190 00001990 0000 000000000000 0O0OO0O0O0OOOOOODOOOOOOOOO
0200 000000000 00ooOooozo0000000000000000000000000000013000200
0229-2360 O



