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Abstract This article reviews the papers published in the Korean Journal of Air-Conditioning and Refrigeration Engineering
during 2013. 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.

(1) The research works on the thermal and fluid engineering have been reviewed as groups of fluid machinery, pipes and
relative parts including orifices, dampers and ducts, fuel cells and power plants, cooling and air-conditioning, heat and
mass transfer, two phase flow, and the flow around buildings and structures. Research issues dealing with home appliances,
flows around buildings, nuclear power plant, and manufacturing processes are newly added in thermal and fluid engineering
research area.

(2) Research works on heat transfer area have been reviewed in the categories of heat transfer characteristics, pool boiling
and condensing heat transfer and industrial heat exchangers. Researches on heat transfer characteristics included the results
for general analytical model for desiccant wheels, the effects of water absorption on the thermal conductivity of insulation
materials, thermal properties of Octadecane/xGnP shape-stabilized phase change materials and CO2 and CO2-Hydrate
mixture, effect of ground source heat pump system, the heat flux meter location for the performance test of a refrigerator
vacuum insulation panel, a parallel flow evaporator for a heat pump dryer, the condensation risk assessment of vacuum
multi-layer glass and triple glass, optimization of a forced convection type PCM refrigeration module, surface temperature
sensor using fluorescent nanoporous thin film. In the area of pool boiling and condensing heat transfer, researches on
ammonia inside horizontal smooth small tube, R1234yf on various enhanced surfaces, HFC32/HFC152a on a plain surface,
spray cooling up to critical heat flux on a low-fin enhanced surface were actively carried out. In the area of industrial
heat exchangers, researches on a fin tube type adsorber, the mass-transfer kinetics of a fin-tube-type adsorption bed,
fin-and-tube heat exchangers having sine wave fins and oval tubes, louvered fin heat exchanger were performed.

(3) In the field of refrigeration, studies are categorized into three groups namely refrigeration cycle, refrigerant and modeling
and control. In the category of refrigeration cycle, studies were focused on the enhancement or optimization of experimental
or commercial systems including a R410a VRF(Various Refrigerant Flow) heat pump, a R134a 2-stage screw heat pump
and a R134a double-heat source automotive air-conditioner system. In the category of refrigerant, studies were carried
out for the application of alternative refrigerants or refrigeration technologies including CO2 water heaters, a R1234yf
automotive air-conditioner, a R436b water cooler and a thermoelectric refrigerator. In the category of modeling and control,

(© SAREK 605



.

o, WA, B, AEA, By, 9

5 [eX} s 1

theoretical and experimental studies were carried out to predict the performance of various thermal and control systems
including the long-term energy analysis of a geo-thermal heat pump system coupled to cast-in-place energy piles, the
dynamic simulation of a water heater-coupled hybrid heat pump and the numerical simulation of an integral optimum

regulating controller for a system heat pump.
4

~

In building mechanical system research fields, twenty one studies were conducted to achieve effective design of the

mechanical systems, and also to maximize the energy efficiency of buildings. The topics of the studies included heating
and cooling, HVAC system, ventilation, and renewable energies 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.

(5) The field of architectural environment is mostly focused on indoor environment and building energy. The main researches
of indoor environment are related to infiltration, ventilation, leak flow and airtightness performance in residential building,

The subjects of building energy are worked on energy saving, operation method and optimum operation of building energy

systems. The remained studies are related to the special facility such as cleanroom, internet data center and biosafety
laboratory. water supply and drain system, defining standard input variables of BIM (Building Information Modeling)
for facility management system, estimating capability and providing operation guidelines of subway station as shelter

for refuge and evaluation of pollutant emissions from furniture-like products.
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change(“d ¥ 3}), Alternative refrigerants(t] | :d vll), Heating(‘}'%), Ventilation(3}71]), Indoor air quality(2
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