Studi Analitik Bilangan Nusselt pada Konveksi Paksa dengan Syarat Batas H2 untuk Aliran Laminar
Berkembang Penuh dalam Saluran Segiempat
AJlI SAKA, Fauzun, S.T., M.T., Ph.D ; Indro Pranoto, S.T. M.Eng.

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Akbari, M., Sinton, D. & Bahrami, M., 2009. Pressure Drop in Rectangular
Microchannels as Compared with Theory Based on Arbitrary Cross Section.
ASME J. Fluids Eng, 131(4), p. 041202.

Akbari, M., Sinton, D. & Bahrami, M., 2011. Viscous Flow in Variable Cross-
Section Microchannels of Arbitrary Shapes. Int. J. Heat Mass Transfer,
Volume 54, pp. 3970-3978.

Bau, H., 1998. Optimization of Conduits Shape in Micro Heat Exchangers. Int. J.
Heat Mass Transfer, Volume 41, pp. 2717-2723.

Bayraktar, T. & Pidugu, S. B., 2006. Review: Characterization of Liquid Flows in
Microfluidic Systems. Int. J. Heat Mass Transfer, Volume 49, pp. 815-824.

Cao, B., Chen, G. W. & Yuan, Q., 2005. Fully Developed Laminar Flow and Heat
Transfer in Smooth Trapeziodal Microchannel. Int. Commun. Heat Mass
Transfer, 32(9), pp. 1211-1220.

Cheng, H. M., 1957. Analytical Inverstigation of Fully Developed Laminar Flow
Forced-Convection Heat Transfer in Rectangular Ducts with Uniform Heat
Flux, Cambridge: s.n.

Cheng, K. C., 1959. Laminar Forced Convection in Regular Polygonal Ducts with
Uniform Peripheral Heat Flux. ASME J. Heat Transfer, Volume 91, pp. 156-
157.

Dharaiya, V. V. & Kandlikar, S., 2012. Numerical Investigation of Heat Transfer
in Rectangular Microchannels under H2 Boundary Condition During
Developing and Fully Developed Laminar Flow. J. Heat Transfer, Volume
134, p. 020911.

Effenhauser, C. S., Manz, A. & Widmer, H. M., 1993. Glass Chips for High-Speed
Capillary Electrophoresis Sperations with Submicrometer Plate Heights.
Anal. Chem, 65(19), pp. 2637-2642.

Gao, P., Person, S. L. & Favre-Marinet, M., 2002. Scale Effects on Hydro-dynamics
and Heat Transfer in Two-Dimensional Mini and Microchannels. Int. J.

Therm. Sci, 41(11), pp. 1017-1027.

66



Studi Analitik Bilangan Nusselt pada Konveksi Paksa dengan Syarat Batas H2 untuk Aliran Laminar
Berkembang Penuh dalam Saluran Segiempat
AJI SAKA, Fauzun, S.T., M.T., Ph.D ; Indro Pranoto, S.T. M.Eng. v

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gunther, A. et al., 2004. Transport and Reaction in Microscale Segmented Gas-
Liquid Flow. Lab Chip, 4(4), pp. 278-286.

Haji-Sheikh, A., 2006. Fully Developed Heat Transfer to Fluid Flow in Rectangular
Passages Filled with Porous Materials. ASME J. Heat Transfer, Volume 128,
pp. 550-556.

Harley, J. C., Huang, Y., Bau, H. H. & Zemel, J. N., 1995. Gas Flow in Micro-
Channels. J. Fluid Mech, Volume 284, pp. 257-274.

Ho, C. M. & Tai, Y. C., 1998. Micro-Electro-Mechanical-System (MEMS) and
Fluid Flows. Annu. Rev. Fluid Mech., 30(1), pp. 579-612.

Hooman, K., 2008. A Superposition Approach to Study Slip-flow Forced
Convection in Straight Microchannels of Uniform but Arbritrary Cross-
section. Int. J. Heat Mass Transfer, Volume 51, pp. 3753-3762.

Hooman, K., 2008. Heat and Fluid Flow in a Rectangular Microchannel Filled with
a Porous Medium. Int. J. Heat Mass Transfer, Volume 51, pp. 5804-5810.

Igbal, M., Katry, A. K. & Aggarwala, B. .., 1972. On the Second Fundamental
Problem of Combined Free and Forced Convection Through Vertical Non-
Circular Ducts. Appl. Sci. Res., Volume 26, pp. 183-208.

Kalteh, M., Abbassi, A. & Bahrami, M., 2012. An Approximate Model for Slug
Flow Heat Transfer in Channels of Arbritrary Cross Section. J. Solid Fluid
Mechanics, Volume 2, pp. 1-7.

Kjeang, E. et al., 2008. A Microfluidic Fuel Cell with Flow-Through Porous
Electrodes. J. Am. Chem. Soc., 12(130), pp. 4000-4006.

Kreyszig, E., 2006. Advanced Engineering Mathematics. 9th ed. Ohio: John Wiley
& Sons, Inc.

Lee, J. & Kjeang, E., 2010. A Perspective on Microfluidic Biofuel Cells.
Biomicrofluidics, 4(4), p. 041301.

Lee, P.-S. & Garimella, S. V., 2006. Thermally Developing Flow and Heat Transfer
in Rectangular Microchannels of Different Aspect Ratios. Int. J. Heat Mass
Transfer, Volume 49, pp. 3060-3067.



Studi Analitik Bilangan Nusselt pada Konveksi Paksa dengan Syarat Batas H2 untuk Aliran Laminar
Berkembang Penuh dalam Saluran Segiempat
AJI SAKA, Fauzun, S.T., M.T., Ph.D ; Indro Pranoto, S.T. M.Eng. i

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lee, P.-S., Garimella, S. V. & Liu, D., 2005. Investigation of Heat Transfer in
Rectangular Microchannels. Int. J. Heat Mass Transfer, Volume 48, pp.
1688-1704.

Mishan, Y., Mosyak, A., Pogrebnyak, E. & Hetsroni, G., 2007. Effect of
Developing Flow and Thermal Regime on Momentum and Heat Transfer in
Micro-scale Heat Sink. Int. J. Heat Mass Transfer, Volume 50, pp. 3100-
3114.

Mohammed, H. A., Bhaskaran, G., Shuaib, N. & Saidur, R., 2011. Numerical Study
of Heat Transfer Enhancement of Counter Nanofluids Flow in Rectangular
Microchannel Heat Exchanger. Superlattices and Microstructures, Volume
50, pp. 215-233.

Mohammed, H. A., Gunnasegaran, P. & Shuaib, N. H., 2010. Heat Transfer in
Rectangular Microchannels Heat Sink Using Nanofluids. /nt. Comm. Heat
Mass Transfer, Volume 37, pp. 1496-1503.

Morini, G. L., 2000. Analytical Determination of the Temperature Distribution and
Nusselt Numbers in Rectangular Ducts with Constant Axial Heat Flux. Int. J.
Heat Mass Transfer, Volume 43, pp. 741-755.

Munson, B. R., Young, D. F. & Okiishi, T. H., 2002. Fundamental of Fluid
Mechanics. 4th ed. s.l.:John Wiley & Sons, Inc.

Muzychka, Y. S., 1999. Analytical and Experimental Study of Fluid Friction and
Heat Transfer in Low Reynolds Number Flow Heat Exchangers, Waterloo:
s.n.

Muzychka, Y. S., Walsh, E. & Walsh, P., 2010. Simple Models for Laminar
Thermally Developing Slug Flow in Noncircular Ducts and Channels. ASME
J. Heat Transfer, Volume 132, p. 111702.

Muzychka, Y. & Yovanovich, M. M., 2002. Laminar Flow Friction and Heat
Transfer in Non-Circular Ducts and Channels: Part Il - Thermal Problem.
Grenoble, Compact Heat Exchangers: A Festschrift on the 60th Birthday of
Ramesh K. Shah.



Studi Analitik Bilangan Nusselt pada Konveksi Paksa dengan Syarat Batas H2 untuk Aliran Laminar
Berkembang Penuh dalam Saluran Segiempat
AJI SAKA, Fauzun, S.T., M.T., Ph.D ; Indro Pranoto, S.T. M.Eng. e

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Nonino, C., Giudice, S. D. & Savino, S., 2011. Temperatur-Dependent Viscosity
and Viscous Dissipation Effects in Microchannel Flows with Uniform Wall
Heat Flux. Heat Transfer Engineering, 31(8), pp. 682-691.

Ozisik, 1980. Heat Conduction. New York: John Wiley and Sons.

Pfahler, J., Harley, J., Bau, H. & Zemel, J., 1989. Liquid Transport in Micron and
Submicron Channels. Sens. Actuators, 22((1-3)), pp. 431-434.

Riley, K. F., Hobson, M. P. & Bence, S. J., 2006. Mathematical Methods for Physics
and Engineering. Cambridge: Cambridge University Press.

Sabbah, R., Farid, M. M. & Al-Hallaj, S., 2008. Micro-channel Heat Sink with
Slurry of Water with Micro-encapsulated Phase Change Material: 3D-
numerical Study. Appl. Therm. Eng., Volume 29, pp. 445-454.

Sadeghi, E., Bahrami, M. & Djilali, N., 2010. Estimation of Nusselt Number in
Microchannels of Arbitrary Cross Section with Constant Axial Heat Flux.
Heat Transfer Eng, 31(8), pp. 666-674.

Shah, R. K., 1975. Laminar Flow Friction and Forced Convection Heat Transfer in
Ducts of Arbitrary Geometry. Int. J. Heat Mass Transfer, 18((7-8)), pp. 849-
862.

Shah, R. K. & London, A. L., 1978. Laminar Flow Forced Convection in Ducts.
New York: Academic.

Shahsavari, S., Kjeang, E. & Bahrami, M., 2010. Analytical Velocity and
Temperature Distributions for Flow in Microchannels of Various Cross-
Sections. Montreal, s.n.

Shahsavari, S., Tamayol, A., Kjeang, E. & Bahrami, M., 2012. Convective Heat
Transfer in Microchannels of Noncircular Cross Sections: An Analytical
Approach. J. Heat Transfer.

Sparrow, E. M. & Siegel, R., 1959. A Variational Method for Fully Developed
Laminar Heat Transfer in Ducts. ASME J. Heat Transfer, Volume 81, pp.
157-167.

Spiga, M. & Morini, G. L., 1996. Laminar Heat Transfer Between Parallel Plates
as the Limiting Solution for the Rectangular Duct. Int. Comm. Heat Mass
Transfer, Volume 23, pp. 555-562.



Studi Analitik Bilangan Nusselt pada Konveksi Paksa dengan Syarat Batas H2 untuk Aliran Laminar
Berkembang Penuh dalam Saluran Segiempat
AJI SAKA, Fauzun, S.T., M.T., Ph.D ; Indro Pranoto, S.T. M.Eng. Y

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Spiga, M. & Morini, G. L., 1996. Nusselt Number in Laminar Flow for H2
Boundary Conditions. Int. J. Heat Mass Transfer, Volume 39, pp. 1165-1174.

Steinke, M. E. & Kandlikar, S. G., 2006. Single-phase Liquid Friction Factors in
Microchannels. Int. J. Therm. Sci, Volume 45, pp. 1073-1083.

Tamayol, A. & Bahrami, M., 2010. Laminar Flow in Microchannels with
Noncircular Cross Section. ASME J. Fluids Eng, 132(11), p. 111201.

Tuckerman, D. B. & Pease, R. F. W., 1981. High Performance Heat Sinking for
VLS. IEEE Electron Device Lett., 2(8), pp. 213 - 213.

Wang, C. Y., 1995. Flow and Heat Transfer Between Plates with Longitudinal Fins.
Appl. Sci. Res, Volume 54, pp. 23-38.

Wang, C. Y., 2014. On the Nusselt Number for H2 Heat Transfer in Rectangular
Ducts of Large Aspect Ratios. ASME J. Heat Transfer, Volume 136, p.
074501.

Yener, Y., Kakac, S., Avelino, M. & Okutucu, T., 2005. Single-Phase Forced
Convection in Microchannels. In: S. Kakac, L. Vasilev, Y. Bayazitoglu & Y.
Yener, eds. Microscale Heat Transfer Fundamentals and Applications.

s.l.:Springer Netherlands, pp. 1-24.



	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	SURAT PERNYATAAN
	HALAMAN QUOTE
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	DAFTAR NOTASI
	BAB I  PENDAHULUAN
	1.1 Latar Belakang
	1.2 Perumusan Masalah
	1.3 Batasan Masalah
	1.4 Tujuan
	1.5 Manfaat Penelitian

	BAB II  STUDI LITERATUR
	2.1 Model Sistem dan Syarat Batas
	2.2 Panjang Karakteristik
	2.3 Penyelesaian Eksak Menggunakan Deret Fourier Tunggal
	2.4 Pendekatan Analitik Menggunakan Deret Fourier Tunggal
	2.5 Solusi Eksak Menggunakan Deret Fourier Ganda

	BAB III  LANDASAN TEORI
	3.1 Bilangan Tak Berdimensi
	3.2 Hidrodinamika
	3.3 Persamaan Temperatur
	3.4 Deret Fourier
	3.5 Persamaan Differensial Parsial

	BAB IV  METODE PENELITIAN
	4.1 Formulasi Matematis
	4.2 Alur penelitian
	4.3 Alat penelitian

	BAB V  HASIL DAN PEMBAHASAN
	5.1 Bilangan Nusselt
	5.2 Solusi Umum Permasalahan Neumann untuk Persamaan Poisson pada Sistem Geometri Segiempat
	5.3 Permasalahan Konveksi Paksa H2 untuk Aliran Laminar Berkembang pada Penampang Saluran Segiempat
	5.3.1 Aspek Matematis
	5.3.2 Komparasi dengan Hasil dalam Literatur
	5.3.3 Aspek Fisis


	BAB VI  PENUTUP
	6.1 Kesimpulan
	6.2 Saran

	DAFTAR PUSTAKA



