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ABSTRACT

In this research, we conducted experiments to confirm the effects of particulate matterand CO2 reduction
through mist injection by existing technologies of research on low-cost mist spray type high efficiency outdoor
machines, with a reduction in air conditioner heat island, improved outdoor unit efficiency by 30% It was. We
installed a sensor in the outdoor unit supply / exhaust section and confirmed particulate matter / CO2 amount in
accordance with the summer air conditioner operation schedule. When applying the mist spraying device of the
air conditioner outdoor unit, it is measured to be lower than the particulate matter / CO2 amount general outdoor
unit, so we would like to confirm the effect of reducing the particulate matterdust and CO2 amount through the
mist ejection outdoor unit on a building unit basis.
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INTRODUCTION

Every spring season, patients with respiratory and allergic disease have increased in Korea due to fine dust
generated from China, domestic roads, buildings, etc. In addition, there is a phenomenon that the risk of black-
out at the national level has been elevated as the electric power reserve rate is decreasing due to the increase of
electricity peak in summer, and the phenomenon is shown in figure 1 as follows.
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Figure 1: Summer demand peak demand and supply capacity trend (Unit:Ten Thousand kW)
(source: Ministry of Trade, Industry and Energy)

Creating pleasant environment in the urban area is becoming more difficult as Heat Island Effect in urban areas
is aggravated due to climate change in summer. According to the advanced research, unpleasant wind, heat, etc.
generated from the outdoor unit of air conditioners in summer are giving the environment and people
displeasure, and through mist spraying outdoor unit not only can we lower the surrounding temperature of the
outdoor unit but we are able to confirm the amount of energy reduction used in air conditioners. The purpose of
this study is to confirm the reduction effect of fine dust*CO2 generated from the exhaust part of the outdoor unit
of air conditioners and the temperature exhausted from the outdoor unit by applying the mist spraying outdoor
unit on the outdoor unit of the air conditioner.
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Overview of the mist spraying technology
In this method, the first vaporing effect through evaporation is induced by spraying high pressure water in the
form of mist to the outdoor unit of the air conditioner, and as a result, the surrounding air temperature of the

outdoor unit is cooled by about 3~5°C.

The effect by cooled air increases the energy efficiency of the outdoor unit, reduces the exhaust temperature, the
coefficient of performance (COP) increases according to the temperature drop of the outdoor temperature as
shown in figure 2, and the outdoor temperature is decreased by the mist as shown in figure 3.
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Figure 2 : Cooling Effect of Ambient Air by Mist Injection

Figure 3 shows the visualized operation method of the mist applied to the outdoor unit, and if the mist is applied
based on the outdoor temperature of 32°C, the air with the temperature of 27°C is drawn in to the outdoor unit

increasing the air conditioning efficiency, and the discharged exhaust temperature is about 5°C lower compared
to the existing temperature.
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Figure 3 : Cooling Mist Injection System Concept Map
Actual measurement to understand the mist effect

Overview of the Actual Measurement

In order to verify the effect of the mist, actual measurement was conducted targeting individual air conditioning
and heater at some of the space on the 5th floor of the Korea Institute of Construction Technology. The
overview of the actual measurement is shown in Table 1 as follows.
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A total of 2 air conditioners were installed in the 5th floor of the construction innovation center, watt-hour meter
was installed on each air conditioner, and they were measured at one-minute interval where one was set for
normal operation and the other one for the mist.

The operation condition of the mist outdoor unit of the air conditioner is that when the compressor is operated at

the outdoor temperature above 26°C, the mist is sprayed in connection to this and the water consumption for

each nozzle is 93ml per minute. However, the mist equipment used in the actual measurement is a prototype and
it is not optimized.

Table 1. Place of Installation of General and Mist Outdoor Air Conditioner
Place of installation of general and mist outdoor air conditioner
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Overview of test condition

(A) Air Conditioner Specifications

The air conditioner specifications used in the normal and mist outdoor unit of the air conditioners is shown in
Table 2 as follows.

Table 2. Air Conditioner Specification
Air conditioner specification

Operating specification specification
Energy consumption efficiency : Level 5 Stand type, 220V, 60Hz
Cooling efficiency : 3.06 W/w Size of indoor unit: 820x295x190mm
Rated cooling capacity : 6,000W Size of outdoor unit:660x475x242mm

(B) Overview of Air Conditioner Operation

The internal area connected to the two outdoor units is 72.4m with the height of 2.4m, and the indoor
temperature was set identically for both air conditioners regardless of normal operation and mist operation. The
outdoor temperature was measured from the roof top of the construction innovation center, the interval of the
actual measurement was set to 1 hour, and the test was conducted at the test condition so that the mist was
sprayed above 26°C. However, the humidity condition of the outdoor unit was not set. The data measurement

period of normal and mist operation is shown in Table 3 as follows. In addition, the operation time of the
outdoor unit of normal and mist operation was set for 24 hours and tested, and it is shown in Table 4 as follows.
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Table 3. Mist Operation Test Condition Temperature and Humidity Setting

Experimental conditions

Outside temperature condition Outside humidity conditions

Set condition of Whether 26°C Do not set

Table 4. Normal and Mist Operation Data Measurement

Outside temperature
Measurement date Indoor set temperature -
Max Mim
2017 5/Aug 25°C 34.8°C 27.5°C
6/Aug 25°C 34.0°C 28.2°C

Temperature measurement of normal and mist outdoor units

(A) Measurement of Surface Temperature

The surface temperature of normal and mist was measured using infrared thermal camera to confirm the mist
effect. The surface temperatures of the inlet and the exhaust part of the normal and mist outdoor units were
measured. Measurement result is shown in Table 5 as follows.

Table 5. Measurement of Surface Temperature of General and Mist Outdoor Unit
Measurement of surface temperature of general and mist outdoor unit

oy

Mist Outdoor Air Supply / Exhaust Surface
Temperature

Supply Exhaust

As a result of measuring the surface temperature of normal and mist outdoor units, the temperature of the inlet
part was 41.2°C, whereas the exhaust part was 43.2°C for the normal outdoor unit, and the temperature of the

inlet part was 24.3°C, while the exhaust part was 33.2°C for the mist outdoor unit. There was a 16.9K difference

in the inlet part and a 10K difference at the exhaust part due to the mist effect. We were able to confirm that as a
result of comparing the surface temperatures, there was a great mist effect.

(B) Measurement of Air Temperature

Table 6. Normal and Mist Outdoor Air Temperature Measurement
Normal and Mist outdoor air temperature measurement
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Air temperatures of normal and mist inlet/exhaust parts were measured using a thermometer to confirm the mist
effect the result of the air temperature measurement is shown in Table 6 as follows.

The inlet part of the normal and mist outdoor units showed the temperature difference of 8.2°C and the exhaust
part showed 5.0K difference. The maximum air temperature of the inlet part of the normal outdoor unit was

measured as 39.5°C, and the exhaust part was 42.3°C while the maximum air temperature of the inlet part of the

normal outdoor unit was measured as 31.3°C and the exhaust part was 37.3°C. We were able to confirm that

there was also a great mist effect on the inlet and exhaust parts similar to the comparison result of the surface
temperature.

Particulate matter (pm10) and co2 measurement of normal and mist outdoor units
The result of fine dust (PM10) and CO2 measurement of normal and mist outdoor units is shown in Table 7, 8
as follows.

As a result of measuring fine dust (PM10) at the exhaust part of the normal and mist outdoor units, weconfirmed
that fine dust (PM10) was reduced at the mist outdoor unit and discharged compared to the normal outdoor unit
all on August 5, 2017 and August 6, 2017.

Table 7. Normal and Mist Outdoor Exhaust Air
Actual measurement of fine dust (PM10) Actual measurement of fine dust (PM10)
(August 5, 2017) (August 6, 2017)
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Table 8. CO2 Measurement of General and Mist Outdoor Unit
CO2 measurement (August 5, 2017) CO2 measurement (August 6, 2017)

a5 o800 SR/OR208T

As a result of measuring CO2 at the exhaust part of the normal and mist outdoor units, we confirmed that CO2
was reduced at the mist outdoor unit and discharged all on August 5, 2017 and August 6, 2017.

When the mist is applied, fine dust (PM10) and CO2 generated from the exhaust part of the outdoor unit of the
air conditioner were all measured lower than the normal ones. It is judged that this can reduce the amount of fine
dust (PM10) and CO2 generated from the outdoor unit in summer season.

CONCLUSION
In order to verify the effect of the mist spraying system, outdoor units of the air conditioners used in the building
were installed surface temperatures and air temperatures of the inlet and exhaust part of the outdoor units were
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measured, and tests to verify the effects were conducted by measuring fine dust (PM10) and CO2 generated
from the outdoor units. Therefore, the conclusion regarding this study is as follows.

(A) As a result of actual measurements of inlet/exhaust temperature difference of normal and mist outdoor units,
test result shows apparent reduction in the air temperature and the difference in the surface temperature at the
outdoor units where the mist spraying system is applied rather than the normal ones, and from this, it is judged
that this may influence the energy reduction and heat island effect in the future.

(B) When the mist was applied, fine dust (PM10) and CO2 generated from the exhaust part of the outdoor unit
of the air conditioner were all measured lower than the normal ones. It is judged that this can reduce the amount
of fine dust (PM10) and CO2 generated from the outdoor unit in summer season, and it is considered that
research regarding the processing method of liquified fine dust and CO2 is required in the future.

ACKNOWLEDGEMENTS

This research was supported by the Research Grant from KICT through the Korea Agencyfor Infrastructure
Technology Advancement funded by the Ministry of Land, Infrastructure and Transport of theKorean
government (project No. 20180032-001).

REFERENCES

[1] Ministry of Trade, Industry and Energy, power supply prospect and measures in summer season Korea
Institute of Construction Technology, green remodeling core technology and supporting policy
development for the reduction measures of the nation’s green-house gas 4th final report, 2017.12.31.,
p119

[2] Development of core technologies & Polices on green remodeling in response to the national
greenhouse gas reduction goal, Korea Institute of Civil Engineering and Building Technology, KICT
2017-224, 2017.

[3] Kim, K. T., Koo, B. K., Park, B. R., Lee, G. H., Study on the energy-saving effect through the outdoor
unit of cooling mist, Journal of the Architectural Institute of Korea, Vol. 36, No.2, pp.1351-1352, 2016.

[4] Kim, M. S., Kim, H. M., Song, Y. H., An Examination of Energy Saving Effect according to Indoor
and Outdoor Condition using Mist Spray Outdoor Unit, Journal of the Architectural Institute of Korea,
Vol. 37, No.1, pp.487-488, 2017.

[5] Moon, S. Y., A Case Study for the implementation of Urban Facilities with Fine Dust and Urban Heat
Island Reduction , Journal of the Architectural Institute of Korea, Vol. 37, No.2, pp.463-464, 2017.

http: // www.gjaets.com/© Global Journal of Advance Engineering Technology and Sciences
[37]


http://www.gjaets.com/

