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desiccant heat pump (LD-HP) system for hot and humid regions

Sepehr Sanaye”, Morteza Taheri

Energy System Improvement Laboratory (ESIL), School of Mechanical Engineering, lran University
of Science & Technology (IUST), Iran

Abstract

A hybrid liquid desiccant-heat pump (LD-HP) system for cooling in hot and humid regions is
modeled and optimized in this paper. This hybrid LD-HP system contained dehumidifying and
cooling sections. The whole system was modeled and analyzed in four energy, exergy, economic and
environmental aspects. Then the system was optimized using multi-objective Genetic Algorithm (GA)
method. With two objective functions (total -annual cost and exergy efficiency) and eight system
design parameters the optimum values of design parameters were estimated. Results for our case
study showed that the proposed optimized LD-HP system decreased the electricity consumption for
33.2% in comparison with that for an electrical HP system during seven months of operation in a year
(18.9% due to using desiccant dehumidifying system and 81.1% due to using a heat exchanger instead

of an electrical heater). This amount of lower electricity consumption also provided

1.85x10° kgCOZ lyear lower CO2 production (33.2%) in comparison with that for a conventional HP
system. The COP of LD-HP system at the optimum point was also about 4.83 (in comparison with
2.74 for the conventional case in which heat pump and electrical heater were used). Finally, added

equipment to the traditional HP system (dehumidifier, regenerator, heat exchangers, pumps and fans)

had 3.04 years payback period

Keywords: Hybrid liquid desiccant, Heat pump, Air-conditioning

* Corresponding author : Sepehr Sanaye, Energy Systems Improvement Laboratory, School of
mechanical Engineering, Iran University of Science and Technology, Narmak, Tehran, Iran,
16488, Tel-Fax: +98 21 77240192.

E-mail address: sepehr@iust.ac.ir



Download English Version:

https://daneshyari.com/en/article/4990331

Download Persian Version:

https://daneshyari.com/article/4990331

Daneshyari.com


https://daneshyari.com/en/article/4990331
https://daneshyari.com/article/4990331
https://daneshyari.com

