
171 

 

REFERENCES 

 

 [1] “Pepper.”  [Online]. Available: 

http://www.exportagridept.gov.lk/web/index.php?option=com_content&view

=article&id=137&Itemid=159&lang=en.  [Accessed: 18-Oct-2018]. 

 [2] H. G. Kim et al., “Piperine inhibits PMA-induced cyclooxygenase-2 

expression through downregulating NF-κB, C/EBP and AP-1 signaling 

pathways in murine macrophages,” Food Chem. Toxicol., vol. 50, no. 7, pp. 

2342–2348, 2012. 

 [3] M. H. Mehmood and A. H. Gilani, “Pharmacological basis for the medicinal 

use of black pepper and piperine in gastrointestinal disorders,” J. Med. Food, 

vol. 13, no. 5, pp. 1086–1096, Oct. 2010. 

 [4] S.-H. Kim and Y.-C. Lee, “Piperine inhibits eosinophil infiltration and airway 

hyperresponsiveness by suppressing T cell activity and Th2 cytokine 

production in the ovalbumin-induced asthma model,” J. Pharm. Pharmacol., 

vol. 61, no. 3, pp. 353–359, 2009. 

 [5] P. Borges and J. Pino, “Preparation of black pepper oleoresin by alcohol 

extraction,” Food/Nahrung, vol. 37, no. 2, pp. 127–130, 1993. 

 [6] M. McCarron, A. Mills, D. Whittaker, T. Kurian, and J. Verghese, 

“Comparison between green and black pepper oils from Piper nigrum L. 

berries of Indian and Sri Lankan origin,” Flavour Fragr. J., vol. 10, no. 1, pp. 

47–50, 1995. 

 [7] “The Spice Council of Sri Lanka.”  [Online]. Available: 

http://www.srilankanspices.com/sl_spices_pepper.html.  [Accessed: 23-Dec-

2017]. 

 [8] “European Spice Association Quality Minima Document Rev. 5.” Adopted at 

the meeting of the Technical Commission on 27th October 2015, Oct-2015. 

 [9] K. J. Chua and S. K. Chou, “Low-cost drying methods for developing 

countries,” Trends Food Sci. Technol., vol. 14, no. 12, pp. 519–528, 2003. 



172 

 

 [10] “National Priorities in Postharvest & Value Addition Research in Agriculture 

2011-2015.”  [Online]. Available: https://www.slcarp.lk.  [Accessed: 06-May-

2014]. 

 [11] “National Priorities in on Agricultural Mechanization 2017-2021.”  [Online]. 

Available: http://www.slcarp.lk/research-priorities-next/.  [Accessed: 20-Sep-

2019]. 

 [12] J. F. Richardson, J. K. Harker, and Backhurst, Chemical Engineering Volume 

2 - 5th Edition. . 

 [13] K. M. Norman Epstein, Spouted Beds. A c a d e m i c p r e s s, 1974. 

 [14] Treybal R.E., Mass-transfer Operations, Third. McGraw-Hill, 1980. 

 [15] S. C. Digvir S. Jayas, “Review of thin-layer drying and wetting equations,” 

Dry. Technol., vol. 9, pp. 551–588, 1991. 

 [16] S. Azzouz, A. Guizani, W. Jomaa, and A. Belghith, “Moisture diffusivity and 

drying kinetic equation of convective drying of grapes,” J. Food Eng., vol. 55, 

no. 4, pp. 323–330, 2002. 

 [17] M. Markowski, I. Bia\lobrzewski, and A. Modrzewska, “Kinetics of spouted-

bed drying of barley: Diffusivities for sphere and ellipsoid,” J. Food Eng., vol. 

96, no. 3, pp. 380–387, 2010. 

 [18] S. J. Babalis and V. G. Belessiotis, “Influence of the drying conditions on the 

drying constants and moisture diffusivity during the thin-layer drying of figs,” 

J. Food Eng., vol. 65, no. 3, pp. 449–458, 2004. 

 [19] H. Darvishi, A. R. Asl, A. Asghari, M. Azadbakht, G. Najafi, and J. Khodaei, 

“Study of the drying kinetics of pepper,” J. Saudi Soc. Agric. Sci., vol. 13, no. 

2, pp. 130–138, 2014. 

 [20] S. G. Agrawal and R. N. Methekar, “Mathematical model for heat and mass 

transfer during convective drying of pumpkin,” Food Bioprod. Process., vol. 

101, pp. 68–73, 2017. 

 [21] R. A. Chayjan, K. Salari, Q. Abedi, and A. A. Sabziparvar, “Modeling 

moisture diffusivity, activation energy and specific energy consumption of 

squash seeds in a semi fluidized and fluidized bed drying,” J. Food Sci. 

Technol., vol. 50, no. 4, pp. 667–677, 2013. 

 [22] “Drying of Foods Vegetables and Fruits Volume 1.pdf.” . 



173 

 

 [23] S. D. George, S. Cenkowski, and W. E. Muir, “A review of drying 

technologies for the preservation of nutritional compounds in waxy skinned 

fruit,” in North Central ASAE/CSAE Conf, Winnipeg, Manitoba, Canada, 

2004, vol. 2425. 

 [24] J. CM, G. P. Pittappillil, and P. JOSE, “Drying of black pepper (Piper nigrum 

L.) using solar tunnel dryer,” TROPICAL, vol. 25, no. 1, p. 39, 2002. 

 [25] “Spice Processing (Practical Action Technical Brief) - Appropedia: The 

sustainability wiki.”  [Online]. Available: 

https://www.appropedia.org/Spice_Processing_(Practical_Action_Technical_

Brief).  [Accessed: 01-Jun-2019]. 

 [26] “Pepper Cultivation and Pocessing -Technichal Bulletin 4.” The Department 

of Export Agriculture,  Ministry of Agriculture, Lands and Forestry, 2015. 

 [27] N. Epstein and J. R. Grace, Spouted and Spout-Fluid Beds: Fundamentals and 

Applications. Cambridge University Press, 2011. 

 [28] M. S. Bacelos, M. L. Passos, and J. T. Freire, “Characteristics of flow in wet 

conical spouted beds of unequal-sized spherical Particles,” Braz. J. Chem. 

Eng., vol. 25, no. 1, pp. 27–38, 2008. 

 [29] M. L. Passos, A. S. Mujumdar, and V. S. G. Raghavan, “Prediction of the 

maximum spoutable bed height in two-dimensional spouted beds,” Powder 

Technol., vol. 74, no. 2, pp. 97–105, 1993. 

 [30] I. Białobrzewski, M. Zielińska, A. S. Mujumdar, and M. Markowski, “Heat 

and mass transfer during drying of a bed of shrinking particles – Simulation 

for carrot cubes dried in a spout-fluidized-bed drier,” Int. J. Heat Mass 

Transf., vol. 51, no. 19–20, pp. 4704–4716, Sep. 2008. 

 [31] P. P. Ng, C. L. Law, and S. M. Tasirin, “Drying Kinetics of Malaysian Paddy 

(Group D Particles) in Spouted Bed Dryer,” Int. J. Food Eng., vol. 2, no. 3, 

Jan. 2006. 

 [32] S. Wiriyaumpaiwong, S. Soponronnarit, and S. Prachayawarakorn, “Soybean 

drying by two-dimensional spouted bed,” Dry. Technol., vol. 21, no. 9, pp. 

1735–1757, 2003. 



174 

 

 [33] M. I. Kalwar and G. S. V. Raghavan, “Batch drying of shelled corn in two-

dimensional spouted beds with draft plates,” Dry. Technol., vol. 11, no. 2, pp. 

339–354, 1993. 

 [34] M. Olazar, G. Lopez, H. Altzibar, M. Amutio, and J. Bilbao, “Drying of 

biomass in a conical spouted bed with different types of internal devices,” 

Dry. Technol., vol. 30, no. 2, pp. 207–216, 2012. 

 [35] Z. Wang, H. T. Bi, C. J. Lim, and P. Su, “Determination of minimum spouting 

velocities in conical spouted beds,” Can. J. Chem. Eng., vol. 82, no. 1, pp. 11–

19, 2004. 

 [36] M. Olazar, G. Lopez, H. Altzibar, and J. Bilbao, “Modelling batch drying of 

sand in a draft-tube conical spouted bed,” Chem. Eng. Res. Des., vol. 89, no. 

10, pp. 2054–2062, Oct. 2011. 

 [37] M. E. Fayed and L. Otten, Handbook of powder science & technology. New 

York: Chapman & Hall, 1997. 

 [38] D. Geldart, “Types of gas fluidization,” Powder Technol., vol. 7, no. 5, pp. 

285–292, May 1973. 

 [39] S. Prachayawarakorn, S. Ruengnarong, and S. Soponronnarit, “Characteristics 

of heat transfer in two-dimensional spouted bed,” J. Food Eng., vol. 76, no. 3, 

pp. 327–333, 2006. 

 [40] M. R. Parise, Z. Wang, C. J. Lim, and J. R. Grace, “Hydrodynamics of a slot-

rectangular spouted bed of biomass particles with simultaneous injection of 

spouting and pulsating air streams,” Chem. Eng. J., vol. 330, pp. 82–91, Dec. 

2017. 

 [41] Y. Zhang, G. Huang, and G. Su, “Hydrodynamic behavior of silicon particles 

with a wide size distribution in a draft tube spout-fluid bed,” Chem. Eng. J., 

vol. 328, pp. 645–653, 2017. 

 [42] H. Altzibar, G. Lopez, M. J. San José, A. Barona, and M. Olazar, “A Draft-

Tube Conical Spouted Bed for Drying Fine Particles,” Dry. Technol., Mar. 

2008. 

 [43] H. Altzibar, G. Lopez, M. Olazar, and J. Bilbao, “Study of the minimum 

spouting velocity  in a draft tube conical spouted bed.,” presented at the The 



175 

 

13th International Conference on Fluidization - New Paradigm in Fluidization 

Engineering, 2011. 

 [44] D. Evin, H. Gül, and V. Tanyıldızı, “Grain drying in a paraboloid-based 

spouted bed with and without draft tube,” Dry. Technol., vol. 26, no. 12, pp. 

1577–1583, 2008. 

 [45] T. Ishikura, H. Nagashima, and M. Ide, “Hydrodynamics of a spouted bed 

with a porous draft tube containing a small amount of finer particles,” Powder 

Technol., vol. 131, no. 1, pp. 56–65, 2003. 

 [46] H. Altzibar, G. Lopez, J. Bilbao, and M. Olazar, “Minimum Spouting Velocity 

of Conical Spouted Beds Provided with Draft Tubes of Different 

Configuration,” Ind. Eng. Chem. Res., 2013. 

 [47] T. Madhiyanon, S. Soponronnarit, and W. Tia, “Continuous drying of paddy 

in two-dimensional spouted bed,” Kasetsart J. Nat. Sci., vol. 34, no. 2, pp. 

308–314, 2000. 

 [48] C. J. Lim and J. R. Grace, “Spouted bed hydrodynamics in a 0.91 m diameter 

vessel,” Can. J. Chem. Eng., vol. 65, no. 3, pp. 366–372, 1987. 

 [49] J. Makibar, A. R. Fernandez-Akarregi, L. Díaz, G. Lopez, and M. Olazar, 

“Pilot scale conical spouted bed pyrolysis reactor: Draft tube selection and 

hydrodynamic performance,” Powder Technol., vol. 219, pp. 49–58, 2012. 

 [50] N. Epstein and J. R. Grace, Spouting of Particulate Solids. Chapter 1 1 in 

Handbook of Powder Science and Technology EM]. New York: Van Nostrand 

Reinhold Co, 1997. 

 [51] M. Olazar, R. Aguado, M. J. San José, S. Alvarez, and J. Bilbao, “Minimum 

spouting velocity for the pyrolysis of scrap tyres with sand in conical spouted 

beds,” Powder Technol., vol. 165, no. 3, pp. 128–132, 2006. 

 [52] M. Olazar, M. J. San Jose, A. T. Aguayo, J. M. Arandes, and J. Bilbao, 

“Stable operation conditions for gas-solid contact regimes in conical spouted 

beds,” Ind. Eng. Chem. Res., vol. 31, no. 7, pp. 1784–1792, 1992. 

 [53] M. J. San José, S. Alvarez, A. Ortiz de Salazar, M. Olazar, and J. Bilbao, 

“Operating conditions of conical spouted beds with a draft tube. Effect of the 

diameter of the draft tube and of the height of entrainment zone,” Ind. Eng. 

Chem. Res., vol. 46, no. 9, pp. 2877–2884, 2007. 



176 

 

 [54] H. Altzibar, G. Lopez, R. Aguado, S. Alvarez, M. J. San Jose, and M. Olazar, 

“Hydrodynamics of conical spouted beds using different types of internal 

devices,” Chem. Eng. Technol., vol. 32, no. 3, pp. 463–469, 2009. 

 [55] M. Olazar, M. J. San José, A. T. Aguayo, J. M. Arandes, and J. Bilbao, 

“Hydrodynamics of nearly flat base spouted beds,” Chem. Eng. J. Biochem. 

Eng. J., vol. 55, no. 1, pp. 27–37, 1994. 

 [56] G. Rovero, C. Massimo, and C. Giuliano, “Optimization of a Spouted Bed 

Scale-Up by Square-Based Multiple Unit Design,” Adv. Chem. Eng., 2012. 

 [57] J. H. Harker, J. R. Backhurst, and J. F. Richardson, Chemical Engineering 

Volume 2, Fifth Edition, 5 edition. Oxford: Butterworth-Heinemann, 2002. 

 [58] A. Belhamri, “Characterization of the first falling rate period during drying of 

a porous material,” Dry. Technol., vol. 21, no. 7, pp. 1235–1252, 2003. 

 [59] R. G. Szafran and A. Kmiec, “CFD modeling of heat and mass transfer in a 

spouted bed dryer,” Ind. Eng. Chem. Res., vol. 43, no. 4, pp. 1113–1124, 

2004. 

 [60] A. Kmiec, “Simultaneous heat and mass transfer in spouted beds,” Can. J. 

Chem. Eng., vol. 53, no. 1, pp. 18–24, 1975. 

 [61] T. Kudra, A. S. Mujumdar, and G. S. V. Raghavan, “Gas-to-particle heat 

transfer in two-dimensional spouted beds,” Int. Commun. Heat Mass Transf., 

vol. 16, no. 5, pp. 731–741, 1989. 

 [62] M. H. El-Nans, S. Rognon, R. Legros, and R. C. Mayer, “Hydrodynamics and 

mass transfer in a spouted bed dryer,” Dry. Technol., vol. 18, no. 1–2, pp. 

323–340, 2000. 

 [63] S. C. S. Rocha, O. P. Taranto, and G. E. Ayub, “Aerodynamics and heat 

transfer during coating of tablets in two-dimensional spouted bed,” Can. J. 

Chem. Eng., vol. 73, no. 3, pp. 308–312, 1995. 

 [64] M. A. Malek and B. C.-Y. Lu, “Heat transfer in spouted beds,” Can. J. Chem. 

Eng., vol. 42, no. 1, pp. 14–20, 1964. 

 [65] F. LAP, “Heat transfer in spouted beds,” Dry. Technol., vol. 11, no. 2, pp. 

303–317, 1993. 

 [66] W. P. Oliveira and J. T. Freire, “Study Of The Simultaneous Heat And Mass 

Transfer During Drying Of Liquid Materials In Conical Spouted Beds.,” in 



177 

 

Proceedings of the 2nd European Thermal-Sciences and 14th UIT National 

Heat Transfer Conference, 1996, pp. 1501–1508. 

 [67] S. Englart, A. Kmiec, and A. Ludwinska, “Heat transfer in sprayed spouted 

beds,” Can. J. Chem. Eng., vol. 87, no. 2, pp. 185–192, 2009. 

 [68] G. K. Jayatunga and B. Amarasinghe, “Mathematical modeling of drying 

kinetics of black pepper in a spouted bed dryer with and without non porous 

draft tubes,” in International Conference on "Trends in Multidisciplinary 

Business and Economic Research (TMBER 25-26 March 2015)TMBER 25-26 

March 2015, Bangkok, Thailand, 2015, vol. 2, pp. 118–134. 

 [69] W. Jittanit, “Modelling of seed drying using a two-stage drying concept,” PhD 

Diss Syd. Aust. Univ. New South Wales, 2007. 

 [70] C. R. Duarte, V. V. Murata, and M. A. S. Barrozo, “Experimental and 

numerical study of spouted bed fluif dynamics,” Braz. J. Chem. Eng., vol. 25, 

no. 1, pp. 95–107, 2008. 

 [71] R. G. Szafran, A. Kmiec, and W. Ludwig, “CFD modeling of a spouted-bed 

dryer hydrodynamics,” Dry. Technol., vol. 23, no. 8, pp. 1723–1736, 2005. 

 [72] T. Thanit, W. Wiwut, T. Tawatchai, T. Toshihiro, T. Toshitsugu, and Y. 

Yutaka, “Prediction of gas-particle dynamics and heat transfer in a two-

dimensional spouted bed,” Adv. Powder Technol., vol. 16, no. 3, pp. 275–293, 

2005. 

 [73] W. SOBIESKI, “Influence of selected Eulerian multiphase model parameters 

on the simulation results for a spouted bed grain dryer,” Task Q., vol. 12, no. 

1, pp. 511–536, 2008. 

 [74] M. Özdemir and Y. O. Devres, “The thin layer drying characteristics of 

hazelnuts during roasting,” J. Food Eng., vol. 42, no. 4, pp. 225–233, 1999. 

 [75] H. Kucuk, A. Midilli, A. Kilic, and I. Dincer, “A review on thin-layer drying-

curve equations,” Dry. Technol., vol. 32, no. 7, pp. 757–773, 2014. 

 [76] A. Midilli and H. Kucuk, “Mathematical modeling of thin layer drying of 

pistachio by using solar energy,” Energy Convers. Manag., vol. 44, no. 7, pp. 

1111–1122, 2003. 

 [77] W. Jittanit, G. Srzednicki, and R. Driscoll, “Seed drying in fluidized and 

spouted bed dryers,” Dry. Technol., vol. 28, no. 10, pp. 1213–1219, 2010. 



178 

 

 [78] J. Fernando and A. Amarasinghe, “Drying kinetics and mathematical 

modeling of hot air drying of coconut coir pith,” SpringerPlus, vol. 5, no. 1, p. 

807, 2016. 

 [79] T. N. Tulasidas, T. Kudra, G. S. V. Raghavan, and A. S. Mujumdar, “Effect of 

bed height on simultaneous heat and mass transfer in a two-dimensional 

spouted bed dryer,” Int. Commun. Heat Mass Transf., vol. 20, no. 1, pp. 79–

88, 1993. 

 [80] W. Jittanit, G. Srzednicki, and R. Driscoll, “Modelling of seed drying in 

fluidised and spouted bed dryers,” Julius-Kühn-Arch., no. 425, p. 275, 2010. 

 [81] H. Kucuk, A. Kilic, and A. Midilli, “Common Applications of Thin Layer 

Drying Curve Equations and Their Evaluation Criteria,” in Progress in 

Exergy, Energy, and the Environment, Springer, 2014, pp. 669–680. 

 [82] A. Vega, P. Fito, A. Andrés, and R. Lemus, “Mathematical modeling of hot-

air drying kinetics of red bell pepper (var. Lamuyo),” J. Food Eng., vol. 79, 

no. 4, pp. 1460–1466, 2007. 

 [83] C. L. Hii, C. L. Law, and M. Cloke, “Modeling using a new thin layer drying 

model and product quality of cocoa,” J. Food Eng., vol. 90, no. 2, pp. 191–

198, 2009. 

 [84] A. E. Ekow, M. A. Haile, O. John, and E. F. Narku, “Microwave-vacuum 

drying effect on drying kinetics, lycopene and ascorbic acid content of tomato 

slices,” J. Stored Prod. Postharvest Res. Vol, vol. 4, no. 1, pp. 11–22, 2013. 

 [85] H. O. Menges and C. Ertekin, “Modelling of air drying of Hacıhaliloglu-type 

apricots,” J. Sci. Food Agric., vol. 86, no. 2, pp. 279–291, 2006. 

 [86] E. K. Akpinar, “Mathematical modelling of thin layer drying process under 

open sun of some aromatic plants,” J. Food Eng., vol. 77, no. 4, pp. 864–870, 

2006. 

 [87] E. Meisami-asl, S. Rafiee, A. Keyhani, and A. Tabatabaeefar, “Determination 

of suitable thin layer drying curve model for apple slices (variety-Golab),” 

Plant Omics, vol. 3, no. 3, p. 103, 2010. 

 [88] W. P. da Silva, C. M. D. P. S. e Silva, F. J. A. Gama, and J. P. Gomes, 

“Mathematical models to describe thin-layer drying and to determine drying 



179 

 

rate of whole bananas,” J. Saudi Soc. Agric. Sci., vol. 13, no. 1, pp. 67–74, 

Jan. 2014. 

 [89] C. Ertekin and O. Yaldiz, “Drying of eggplant and selection of a suitable thin 

layer drying model,” J. Food Eng., vol. 63, no. 3, pp. 349–359, Aug. 2004. 

 [90] İ. Doymaz, “Drying of Leek Slices Using Heated Air,” J. Food Process Eng., 

vol. 31, no. 5, pp. 721–737, Oct. 2008. 

 [91] M. m. i. Chowdhury, B. k. Bala, and M. a. Haque, “Mathematical Modeling of 

Thin-Layer Drying of Jackfruit Leather,” J. Food Process. Preserv., vol. 35, 

no. 6, pp. 797–805, Dec. 2011. 

 [92] T. Madhiyanon, A. Phila, and S. Soponronnarit, “Models of fluidized bed 

drying for thin-layer chopped coconut,” Appl. Therm. Eng., vol. 29, no. 14–15, 

pp. 2849–2854, 2009. 

 [93] T. Arumuganathan, M. R. Manikantan, R. D. Rai, S. Anandakumar, V. Khare, 

and others, “Mathematical modeling of drying kinetics of milky mushroom in 

a fluidized bed dryer,” Int. Agrophysics, vol. 23, no. 1, pp. 1–7, 2009. 

 [94] M. L. Passos, A. S. Mujumdar, and G. Massaranl, “Scale-up of spouted bed 

dryers: Criteria and applications,” Dry. Technol., vol. 12, no. 1–2, pp. 351–

391, 1994. 

 [95] A. N. Menon, K. P. Padmakumari, A. Jayalekshmy, M. Gopalakrishnan, and 

C. S. Narayanan, “Essential oil composition of four popular Indian cultivars of 

black pepper (Piper nigrum L.),” J. Essent. Oil Res., vol. 12, no. 4, pp. 431–

434, 2000. 

 [96] H. H. Jeleń and A. Gracka, “Analysis of black pepper volatiles by solid phase 

microextraction–gas chromatography: A comparison of terpenes profiles with 

hydrodistillation,” J. Chromatogr. A, vol. 1418, pp. 200–209, 2015. 

 [97] K. A. Buckle, M. Rathnawathie, and J. J. Brophy, “Compositional differences 

of black, green and white pepper (Piper nigrum L.) oil from three cultivars,” 

Int. J. Food Sci. Technol., vol. 20, no. 5, pp. 599–613, 1985. 

 [98] Z. de L. Cardeal, M. D. R. Gomes da Silva, and P. J. Marriott, 

“Comprehensive two-dimensional gas chromatography/mass spectrometric 

analysis of pepper volatiles,” Rapid Commun. Mass Spectrom., vol. 20, no. 19, 

pp. 2823–2836, 2006. 



180 

 

 [99] “Publications.”  [Online]. Available: http://www.esa-spices.org/index-

esa.html.  [Accessed: 04-Oct-2016]. 

 [100] A. S. Mujumdar, Handbook of Industrial Drying, Third Edition. CRC Press, 

2014. 

 [101] G. K. Jayatunga, B. M. W. P. K. Amarasinghe, and S. M. N. D. Martino, 

“Thin Layer Drying Models for Drying of Black Pepper in Spouted Bed Dryer 

with Internal Devices,” IESL Annu. Sess., 2016. 

 [102] A. Mendes, A. Dollet, C. Ablitzer, and G. Flamant, “Numerical simulation of 

spouted bed reactors using process engineering models: application to coal 

gasification,” p. 9. 

 [103] R. M. Felder and R. W. Rousseau, Elementary principles of chemical 

processes. John Wiley, 2000. 

 [104] J. R. Welty, C. E. Wicks, G. Rorrer, and R. E. Wilson, Fundamentals of 

momentum, heat, and mass transfer. John Wiley & Sons, 2009. 

 [105] G. K. Jayatunga and B. Amarasinghe, “Effect of configuration of non-porous 

draft tubes drying kinetics of black pepper in a spouted bed dryer,” IESL 

Annu. Sess., 2014. 

 [106] M. Balakrishnan, G. S. V. Raghavan, V. V. Sreenarayanan, and R. 

Viswanathan, “Batch drying kinetics of cardamom in a two-dimensional 

spouted bed,” Dry. Technol., vol. 29, no. 11, pp. 1283–1290, 2011. 

 [107] G. K. Jayatunga and B. M. W. P. K. Amarasinghe, “Drying Kinetics of Black 

Pepper Dried in A Spouted Bed Dryer with or without Draft Tubes,” Int. J. 

Manuf. Ind. Eng., vol. 1, no. 2, p. 5, Jun. 2014. 

 [108] C. Lim Law and A. Mujumdar, “Fluidized Bed Dryers,” in Handbook of 

Industrial Drying, Third Edition, A. Mujumdar, Ed. CRC Press, 2006. 

 [109] A. Kaya, O. Aydın, and C. Demirtaş, “Drying kinetics of red delicious apple,” 

Biosyst. Eng., vol. 96, no. 4, pp. 517–524, 2007. 

 [110] M. Markowski, W. Sobieski, I. Konopka, M. Tańska, and I. Bia\lobrzewski, 

“Drying characteristics of barley grain dried in a spouted-bed and combined 

IR-convection dryers,” Dry. Technol., vol. 25, no. 10, pp. 1621–1632, 2007. 



181 

 

 [111] J. Anuththara, E. Edirisinghe, B. Amarasinghe, and G. K. Jayatunga, “Kinetics 

and Mathematical Modeling of Drying of Parboiled Paddy in a Packed Bed 

Dryer,” in MERCON, University of Moratuwa , Sri Lanka, 2019. 

 [112] S. Sari, G. Kulah, and M. Koksal, “Characterization of gas–solid flow in 

conical spouted beds operating with heavy particles,” Exp. Therm. Fluid Sci., 

vol. 40, pp. 132–139, 2012. 

 [113] A. S. Franca, M. L. Passos, A. L. T. Chattel, and G. Massarani, “Modeling and 

simulation of airflow in spouted bed dryers,” Dry. Technol., vol. 16, no. 9–10, 

pp. 1923–1938, 1998. 

 [114] M. Serowik, A. Figiel, M. Nejman, A. Pudlo, D. Chorazyk, and W. Kopec, 

“Drying characteristics and some properties of spouted bed dried semi-refined 

carrageenan,” J. Food Eng., vol. 194, pp. 46–57, 2017. 

 [115] G. K. Jayatunga and B. M. W. P. K. Amarasinghe, “Drying kinetics, quality 

and moisture diffusivity of spouted bed dried Sri Lankan black pepper,” J. 

Food Eng., vol. 263, pp. 38–45, Dec. 2019. 

 [116] D. Evin, “Paraboloid-Based Spouted Bed Drying of Paddy: Aerodynamics, 

Temperature Distribution, and Moisture Degradation,” AgriEngineering, vol. 

1, no. 2, pp. 257–264, Jun. 2019. 

 [117] N. M. Panagiotou, M. K. Krokida, Z. B. Maroulis, and G. D. Saravacos, 

“Moisture diffusivity: literature data compilation for foodstuffs,” Int. J. Food 

Prop., vol. 7, no. 2, pp. 273–299, 2004. 

 [118] B. Amarasinghe, A. Aberathna, and K. Aberathna, “Kinetics and 

Mathematical Modeling of Microwave Drying of Sri Lankan Black Pepper 

(Piper nigrum),” Int. J. Environ. Agric. Res., vol. 4, no. 2. 

 [119] V. A. Parthasarathy, B. Chempakam, and T. J. Zachariah, Chemistry of spices. 

CABI, 2008. 

 [120] “Chemical Formula Search.”  [Online]. Available: 

https://webbook.nist.gov/chemistry/form-ser/.  [Accessed: 24-Sep-2019]. 

 [121] D. Stewart, The Chemistry of Essential Oils Made Simple: God’s Love 

Manifest in Molecules. Care Publications, 2005. 



182 

 

 [122] H. T. Sabarez, “Chemical and physical changes during dehydration of prunes 

(Prunus domestica), Doctor of Philosophy thesis,” Department of Chemistry, 

University of Wollongong, 1998. 

 [123] J. A. Hartsel, J. Eades, B. Hickory, and A. Makriyannis, “Chapter 53 - 

Cannabis sativa and Hemp,” in Nutraceuticals, R. C. Gupta, Ed. Boston: 

Academic Press, 2016, pp. 735–754. 

 [124] A. Piga et al., “Influence of different drying parameters on the composition of 

volatile compounds of thyme and rosemary cultivated in Sardinia,” 2007. 

 [125] C. Ratti and G. H. Crapiste, “Determination of heat transfer coefficients 

during drying of foodstuffs,” J. Food Process Eng., vol. 18, no. 1, pp. 41–53, 

1995. 

 [126] A. Mujumdar and C. L. Law, “Fluidized bed drying,” 2006. 

 [127] M. J. San José, S. Alvarez, F. J. Peñas, and L. B. López, “Modelling of 

analysis of influence parameters on cycle time in a novel conical spouted bed 

dryer with a draft tube,” 2012, vol. 3. 

 [128] M. H. Morgan III and H. Littman, “Predicting the maximum spoutable height 

in spouted beds of irregularly shaped particles,” Ind. Eng. Chem. Fundam., 

vol. 21, no. 1, pp. 23–26, 1982. 

 [129] X. Bi, “Initiation of spouting,” in Spouted and Spout-Fluid Beds, Cambridge 

University Press, 2010. 

 [130] M. Olazar, M. J. San José, A. T. Aguayo, J. M. Arandes, and J. Bilbao, 

“Pressure drop in conical spouted beds,” Chem. Eng. J., vol. 51, no. 1, pp. 53–

60, Feb. 1993. 

 [131] Y.-L. He, C. J. Lim, and J. R. Grace, “Scale-up studies of spouted beds,” 

Chem. Eng. Sci., vol. 52, no. 2, pp. 329–339, 1997. 

 [132] P. T. Tsilingiris, “Thermophysical and transport properties of humid air at 

temperature range between 0 and 100°C,” Energy Convers. Manag., vol. 49, 

no. 5, pp. 1098–1110, May 2008. 

 

  


