Korean Journal of Air-Conditioning and Refrigeration Engineering
Vol. 28, No. 6 (2016), pp.256-268

ISSN 1229-6422(Print), 2465-7611(Online)
http://dx.doi.org/10.6110/KJACR.2016.28.6.256

Mu|Zets| 2oko| 5T AT S8
20151 t&(x| =20l Cht ZErA D&

Recent Progress in Air-Conditioning and Refrigeration Research :

A

Review of Papers Published in the Korean Journal of Air-Conditioning and

Refrigeration Engineering in 2015

o]t & (Dae-Young Lee)”, 7 A} (Sa Ryang Kim_)z, @A (Hyun-Jung Kim)’,

721 %4 (Dong-Seon Kim)', #&A4 (Jun-Seok Park)’, ¢1% 2 (Pyeong Chan Thm)

6

e EA T EAGUA AT, e AT st Z)ARHE A, Col o sta 7)) 8 skt

‘farmsusta v, "t A%, SEold)stn &g et}

oo~ W NP

Urban Energy Center, Korea Institute of Science and Technology, Seoul, 02792, Korea

School of Mechanical and Automotive Engineering, Gangneung-Wonju National University, Wonju, 25457, Korea
Department of Mechanical Engineering, Ajou University, Suwon, 16499, Korea

Department of Mechanical Engineering, Korea National University of Transportation, Chungju, 27469, Korea
Department of Architecture Engineering, Hanyang University, Seoul, 04763, Korea

Department of Architecture Engineering, Dong-A University, Busan, 49315, Korea

Abstract This article reviews the papers published in the Korean Journal of Air-Conditioning and Refrigeration Engineering
during 2015. It is intended to understand the status of current research in the areas of heating, cooling, ventilation, sanitation,
and indoor environments of buildings and plant facilities. Conclusions are as follows.
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The research works on the thermal and fluid engineering were carried out in the areas of flow, heat and mass transfer,
cooling and heating, and air-conditioning, the renewable energy system and the flow inside building rooms. Research
issues dealing with air-conditioning machines and fire and exhausting smoke were reduced. CFD seems to be spreading
to more research areas.

Research works on heat transfer area were carried out in the categories of heat transfer characteristics, pool boiling
and condensing heat transfer and industrial heat exchangers. Researches on heat transfer characteristics included the
economic analysis of GHG emission, micro channel heat exchanger, effect of rib angle on thermal performance, the
airside performance of fin-and-tube heat exchangers, theoretical analysis of a rotary heat exchanger, heat exchanger in
a cryogenic environment, the performance of a cross-flow-type, indirect evaporative cooler made of paper/plastic film.
In the area of pool boiling and condensing, the bubble jet loop heat pipe was studied. In the area of industrial heat
exchangers, researches were performed on fin-tube heat exchanger, KSTAR PFC and vacuum vessel at baking phase,
the performance of small-sized dehumidification rotor, design of gas-injection port of an asymmetric scroll compressor,
effect of slot discharge-angle change on exhaust efficiency of range hood system with air curtain.

In the field of refrigeration, various studies were carried in the categories of refrigeration cycle, alternative refrigera-
tion/energy system, system control. In the refrigeration cycle category, a cold-climate heat pump system, CO2 cascade
systems, ejector cycles and a PCM-based continuous heating system were investigated. In the alternative refrigeration/energy
system category, a polymer adsorption heat pump, an alcohol absorption heat pump and a desiccant-based hybrid
refrigeration system were investigated. In the system control category, turbo-refrigerator capacity controls and an absorption
chiller fault diagnostics were investigated.

In building mechanical system research fields, eighteen studies were reported for achieving effective design of the
mechanical systems, and also for maximizing the energy efficiency of buildings. The topics of the studies included energy
performance, HVAC system, ventilation, and renewable energies, piping in the buildings. Proposed designs, performance
tests using numerical methods and experiments provide useful information and key data which can improve the energy
efficiency of the buildings.
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(5) The field of architectural environment was mostly focused on indoor environment and building energy. The main researches
of indoor environment were related to the user and location awareness technology applied dimming lighting control
system, the lighting performance evaluation for light-shelves, the improvement evaluation of air quality through analysis
of ventilation efficiency and the evaluation of airtightness of sliding and LS window systems. The subjects of building
energy were worked on the energy saving estimation of existing buildings, the developing model to predict heating
energy usage in domestic city area and the performance evaluation of cooling applied with economizer control. The
studies were also performed related to the experimental measurement of weight variation and thermal conductivity in
polyurethane foam, the development of flame spread prevention system for sandwich panels, the utilization of heat
from waste-incineration facility in large-scale horticultural facilities.

Key words Thermal storage(Z <€), Microchannel(vFo] = )| 'd), Rotary heat mass exchanger(3] A3 &&dn3H7)),
Desiccant dehumidification(&-2F #l<5), Adsorption heat exchanger(5-2} < 3}7]), District heating(X] &),
Geothermal system(*] 8 A|2=&Y), Centrifugal chiller(E]}.*4 5 71), Stack effect($1= & 3}), Air-conditioning
(F%), Building energy(= °l\4A]), Low energy house(# W A58, Insulation(TF&), Lighting(Z="3)
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