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Abstract: The different types, applications of thermally activated solid desiccant cooling systems are
reviewed in this paper. Particularly when compared to traditional vapour compression systems, solid-
desiccant dehumidification has been shown to be a successful approach to remove the moisture from air
with comparatively little energy usage. Despite being visually appealing, solar assisted solid desiccant
cooling systems have remarkable performance that seem challenging to conventional cooling, according to
a thorough evaluation that has been provided by earlier investigations. The solid desiccant
dehumidification techniques are covered in detail in this review, along with configurations of related
systems. In addition, attention has been given to the theoretical and technological advancements of the
regenerator, a crucial part of the solid-desiccant dehumidification system.

Keywords: COP, desiccant cooling, regeneration, solid desiccants

REFERENCES

[1]. D. Charoensupaya, W.M. Worek, (1988). “Parametric study of an open-cycle adiabatic, solid, desiccant
cooling system.” Energy, 13(9), 739-747.

[2]. P.L. Dhar, S. K. Singh, (2001). "Studies on solid desiccant based hybrid air-conditioning systems." Applied
Thermal Engineering 21(2), 119-134.

[3]. S. Jain, P.L. Dhar, (1995). “Evaluation of solid-desiccant-based evaporative cooling cycles for typical hot
and humid climates,” Int. J. Ref. 18, 287-296. B.S. Davanagere, S.A. Sherif, D.Y. Gosw ami, (1999). “A
feasibility study of solar desiccant air conditioning system- Part I. Psychrometrics and analysis of the
conditioned zone,” Int J of Energy Res. 23: 7-21.

[4]. K. Daou, R.Z. Wang, Z.Z. Xia, (2006). “Desiccant cooling air conditioning: a review,” Renew Sustain
Energy Rev. 10, 55-77.

[5]. D.B. Jani, M. Mishra, P.K. Sahoo, (2016). “Solid desiccant air conditioning—A state of the art review,”
Renewable and Sustainable Energy Reviews. 60, 1451-1469.

[6]. D.B. Jani, M. Mishra, P.K. Sahoo, (2017). “Application of artificial neural network for predicting
performance of solid desiccant cooling systems—A review,” Renewable and Sustainable Energy Reviews. 80,
352-366.

[7]. R. Narayanan, E. Halawa, S. Jain, (2018). “Performance Characteristics of Solid Desiccant Evaporative
Cooling Systems in Australian Climate Zone of Brisbane,” 11 (10), 2574.

[8]. K.K. Bhabhor, D.B. Jani, (2021). “Performance analysis of desiccant dehumidifier with different channel
geometry using CFD. Journal of Building Engineering,” 103-021.

[9]. D.B. Jani, M. Mishra, P.K. Sahoo, (2016), “Exergy analysis of solid desiccant-vapour compression hybrid
air conditioning system. International Journal of Exergy,” 20(4), 517-535.

[10]. Y. Ma, L. Guan, (2015). “Performance analysis of solar desiccant-evaporative cooling for a commercial
building under different Australian climates,” Procedia. 121, 528-535.

Copyright to IJARSCT DOI: 10.48175/568 702
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

Y International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 2, Issue 1, December 2022
Impact Factor: 6.252

[11]. D.B. Jani, (2021). “Performance assessment of solar powered hybrid solid desiccant and dehumidification
integrated thermally cooling system using TRNSYS.” In Advances in Clean Energy Technologies (pp. 171-
203). Academic Press.

[12]. Vyas, Vedant, D.B. Jani, P.K. Brahmbhatt. (2016). “A comprehensive study on application of renewable
solar energy in thermal power generation,” National Conference on Emerging Research Trends in
Engineering (NCERTE2016), VGEC Chandkheda, Institute for Plasma Research (IPR) and CTE
Gandhinagar, Ahmedabad, Apr 4-6, pp. 620-625.

[13]. D. B. Jani, M. Mishra, P.K. Sahoo, (2016). “Performance prediction of rotary solid desiccant dehumidifier in
hybrid air-conditioning system using artificial neural network,” Applied Thermal Engineering. 98, 1091-
1103.

[14]. M. Goldworthy, S. White, (2011). “Optimisation of a desiccant cooling system design with indirect
evaporative cooler,” Int. J. Refrig. 34, 148-158.

[15]. D.B. Jani, M. Mishra, P.K. Sahoo, (2018). “Solar assisted solid desiccant—vapor compression hybrid air-
conditioning system,” Applications of Solar Energy, Springer, Singapore, pp. 233-250.

[16]. M. Dadi, D.B. Jani, (2019). “TRNSYS simulation of an evacuated tube solar collector and parabolic trough
solar  collector for hot climate of Ahmedabad,” Awvailable at SSRN  3367102.
http://dx.doi.org/10.2139/ssrn.3367102.

[17]. D.B. Jani, M. Mishra, P.K. Sahoo, (2015). "Performance studies of hybrid solid desiccant—vapor
compression air-conditioning system for hot and humid climates." Energy and Buildings 102, 284-292.

[18]. D.B. Jani, M. Mishra, P.K. Sahoo, (2016). “Performance analysis of hybrid solid desiccant—vapor
compression air conditioning system in hot and humid weather of India.”, Building Services Engineering
Research and Technology 37, 523-538.

[19]. J.R. Camargo, C.D. Ebinuma, (2005). “An evaporative and desiccant cooling system for air conditioning in
humid climates,” J. Braz. Soc. 27, 243-247.

[20]. D.B. Jani, (2022). “Experimental Assessment of Rotary Solid Desiccant Dehumidifier Assisted Hybrid
Cooling System,” International Journal of Energy Resources Application. 1, 5-13.

[21]. D.B. Jani, (2022). “TRNSYS simulation of desiccant powered evaporative cooling systems in hot and humid
climate,” Journal of Mechanical Engineering. 1(1), 1-6.

[22]. M.J. Dadi, D.B. Jani, (2021). “Experimental investigation of solid desiccant wheel in hot and humid weather
of India,” International Journal of Ambient Energy. pp. 5983-5991.

[23]. D.B. Jani, M. Mishra, P.K. Sahoo, (2013). “Simulation of solar assisted solid desiccant cooling systems
using TRNSYS,” In: Proceedings of the 22th national and 11th international ISHMT-ASME heat and mass
transfer conference (ISHMT-ASME2013), IIT, Kharagpur, Dec 28-31, pp 1-7.

[24]. S.D. White, P. Kohlenbach, C. Bongs, (2009). “Indoor temperature variations resulting from solar desiccant
cooling in a building without thermal backup,” Int. J. Refrig. 32, 695-704.

[25]. D.B.Jani (2019). An overview on desiccant assisted evaporative cooling in hot and humid climates. Algerian
J Eng Technol, 1, 1-7.

[26]. D. B. Jani, (2020). “A Review on Liquid Desiccant Powered Hybrid Air Conditioning for Indoor Thermal
Comfort in Building, “Journal of Architecture and Construction. 2 (4), 14-22.

[27]. K.K. Bhabhor, D.B. Jani, (2019). “Progressive development in solid desiccant cooling: A review.
International Journal of Ambient Energy,” 1-24.

[28]. X.H. Liu, T. Zhang, T.W. Zheng, et al. (2016). “Performance investigation and exergy analysis of two-stage
desiccant wheel systems,” Renewable Energy 86, 877-888.

[29]. D. B. Jani, (2019). “An Overview on Desiccant Assisted Sustainable Environmental Cooling Technology,”
International Journal of Environmental Planning and Management. 5 (4), 59-65.

[30]. D.B. Jani, (2019). “Desiccant cooling as an alternative to traditional air conditioners in green cooling
technology,” Instant Journal of Mechanical Engineering. 1(1), 1-13.

Copyright to IJARSCT DOI: 10.48175/568 703
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

Y International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT
Impact Factor: 6.252

[31]. D. B. Jani, M. Mishra, P.K. Sahoo, (2017). “A critical review on solid desiccant-based hybrid cooling
systems,” International Journal of Air-conditioning and Refrigeration. 25(03), 1730002.

[32]. L. Merabti,M. Merzouk, N.K. Merzouk, et al. (2017). “Performance study of solar driven solid desiccant
cooling system under Algerian coastal climate,” Int. J. Hydrogen Energy 42, 28997-29005

[33]. D.B. Jani, M. Mishra, P.K. Sahoo, (2018). “Investigations on effect of operational conditions on
performance of solid desiccant based hybrid cooling system in hot and humid climate,” Thermal Science and
Engineering Progress. 7, 76-86.

[34]. D.B. Jani, (2020). “Solar Assisted Sustainable Built Environment: A Review,” Journal of Environmental and
Soil Sciences. 4(4), 41-47.

[35]. K.F. Fong, T.T. Chow, C.K. Lee, et al. (2010). “Advancement of solar desiccant cooling system for building
use in subtropical Hong Kong,” Energy Build 42, 2386-2399.

[36]. M. Dadi, D.B. Jani, (2019). “Solar Energy as a Regeneration Heat Source in Hybrid Solid Desiccant — Vapor
Compression Cooling System — A Review,” Journal of Emerging Technologies and Innovative Research.
6(5), 421-425.

[37]. D.B. Jani, (2021). “Use of artificial neural network in performance prediction of solid desiccant powered
vapor compression air conditioning systems,” Instant Journal of Mechanical Engineering, 3(3), 5-19.

[38]. D.B. Jani, M. Mishra, P.K. Sahoo, (2018). “Performance analysis of a solid desiccant assisted hybrid space
cooling system using TRNSYS. Journal of Building Engineering,” 19, 26-35.

[39]. D.B. Jani, (2022). “A review on progressive development in desiccant materials,” Materials International.
2(2), 73-82.

[40]. D.B. Jani, (2019). “Advances in Liquid Desiccant Integrated Dehumidification and Cooling Systems,”
American Journal of Environment and Sustainable Development. 4, 6-11.

[41]. K.S. Rambhad, P.V. Walke, D.J. Tidke, (2016). “Solid desiccant dehumidification and regeneration
methods: A review,” Renew. Sustain. Energy Rev. 59, 73-83.

[42]. Jani DB. An overview on recent development in desiccant materials. Int J Adv Mater Res. 2019;5(2):31-7.

[43]. Batukray, J.D., (2019). “Advances in liquid desiccant integrated dehumidification and cooling systems.”
Am. J. Environ. Sustain. Dev, 4, pp.6-11.

[44]. Jani, D. B. (2019). “Liquid desiccants applications in cooling and dehumidification—an overview.” Arch Ind
Eng, 201, 1-17.

[45]. Jani, D. B. (2020). "Application of Liquid Desiccant Cooling Technology in Built Environment: A Review."
International Journal of Modern Studies in Mechanical Engineering 6 (1), 9-18.

[46]. P. Patanwar, S.K. Shukla, (2014). “Mathematical modelling and experimental investigation of the hybrid
desiccant cooling system,” International Journal of Sustainable Energy. 3, 103-111.

[47]. D.B. Jani, (2021). "TRNSYS simulation of desiccant integrated hybrid cooling and dehumidification
system." Petro Chem Indus Intern, 4 (3), 63-66.

[48]. Batukray, J.D., (2019). “Application of renewable solar energy in liquid desiccant powered dehumidification
and cooling.” Journal of Environment Protection and Sustainable Development, 5(1), pp.1-6.

[49]. Jani, D.B. (2019) An Overview on Passive Cooling Systems in Green Building Architectures. Open J Archit
Eng., 1, 1-15.

[50]. Jain, S., Dhar, P. L., & Kaushik, S. C. (2000). “Experimental studies on the dehumidifier and regenerator of
a liquid desiccant cooling system.” Applied thermal engineering, 20(3), 253-267.

[51]. Jani, D.B., Gwalwanshi, M., Mishra, M., Sahoo, P.K.: Solid desiccant cooling—an overview. In:
International Conference on Advances in Chemical Engineering (ACE 2013) IIT Roorkee, India, 22-24 Feb.
2013.

[52]. J.R. Mehta, S.M. Prasad, 1.S. Khatri, (2016). “Investigations on a porous rotating media liquid-air contacting
device suitable for various alternative cooling technologies,” Energy Procedia. 95, 302-307

Volume 2, Issue 1, December 2022

Copyright to IJARSCT DOI: 10.48175/568 704
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

Y International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 2, Issue 1, December 2022
Impact Factor: 6.252

[53]. D. B. Jani, J. Akash, J. Chirag, N. Prajapati and C. Pravin , Comparison of different desiccant materials for
dehumidification application in comfort cooling, Int. J. Sci. Res. Dev. 6 (2018) 396—-400.

[54]. Jani, D.B. (2022). “Mathematical modelling of rotary desiccant dehumidifier” "International Virtual
Conference on Recent Trends in Applied Mathematics" (ICRTAM - 2022) on 07th October 2022 Organized
by Department of Science and Humanities (Mathematics), ANNA University, Perur Chettipalayam,
Coimbatore, Tamil Nadu, India.

[55]. Tejas Prajapati, K.K. Bhabhor, D.B. Jani, (2022). “Simulation Study of Desiccant Dehumidifier: A Review”,
International Journal of Advanced Research in Science, Communication and Technology 2(1), 441-457.

[56]. D.B. Jani, (2022). “Experimental Assessment of Rotary Solid Desiccant Dehumidifier Assisted Hybrid
Cooling System”, International Journal of Energy Resources Applications (IJERA), 1(1), 5-13.

[57]. R. Tu, Y. Hwang, (2018). “Efficient configurations for desiccant wheel cooling systems using different heat
sources for regeneration,” Int J Refrig. 86, 14-27.

[58]. S.P . Halliday, C. B. Beggs, P.A. Sleigh, (2022). “The use of solar desiccant cooling in the UK: a feasibility
study. Applied Thermal Engineering,” 22(12), 1327-1338.

Copyright to IJARSCT DOI: 10.48175/568 705
www.ijarsct.co.in



