Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: A Comparative Thermodynamic and Economic
Analyses and Assessment of a Conventional HVAC and a
VRF System in a Social and Cultural Center Building

Authors: Emrah Ozahi, Aysegiil Abusoglu, A. Thsan Kutlar,
Oguzhan Dagci

PII: S0378-7788(17)30419-X

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2017.02.008
Reference: ENB 7369

To appear in: ENB

Received date: 6-9-2016

Revised date: 17-1-2017

Accepted date: 6-2-2017

Please cite this article as: Emrah Ozahi, Aysegiil Abusoglu, A.Thsan Kutlar, Oguzhan
Dagci, A Comparative Thermodynamic and Economic Analyses and Assessment of
a Conventional HVAC and a VRF System in a Social and Cultural Center Building,
Energy and Buildings http://dx.doi.org/10.1016/j.enbuild.2017.02.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.enbuild.2017.02.008
http://dx.doi.org/10.1016/j.enbuild.2017.02.008

A Comparative Thermodynamic and Economic Analyses and Assessment of a
Conventional HVAC and a VRF System in a Social and Cultural Center Building

Emrah OZAHI", Aysegiil ABUSOGLU, A. ihsan KUTLAR and Oguzhan DAGCI
Department of Mechanical Engineering, University of Gaziantep, 27310 Gaziantep, Turkey

Abstract: HVAC systems in buildings are composed of many subcomponents which
consume energy in huge amounts. In recent years, energy consumption becomes very
important aspect due to the lack of energy resources and environmental reasons. In terms of
energy consumption, the components of HVAC systems account for large portion of total
energy used in buildings. Therefore optimization of energy consumption in HVAC
applications is an essential requirement in terms of thermodynamic and economic point of
views. Besides, the efforts for decreasing energy consumption turn into economic recovery. It
also provides benefits for human health and cleaner environment. In this paper, as originality,
thermodynamic and economic analyses of an existing social and cultural building which has a
heating and cooling area of 8852 m? are presented by comparing of a conventional HVAC and
a VRF system. A novel contribution is given to the open literature by comparing two systems
with actual data measured from the existing system. The other originality is to apply and test a
VRF system to a complex-structured building. This study is a rare one which contains
insulation, heating and cooling accounts of a building together. In this paper, VRF system is
modelled to the existing building for the comparison of the conventional HVAC system. Both
systems have been compared in terms of heating and cooling capacity, initial, operation and
maintenance costs. It is found that the VRF system is more economic and efficient such that
the VRF system is found to have 44% cost profit when compared with the conventional
HVAC system.
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