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Study on the freezer system with solar energy source
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Many countries started to use renewable energy resource as an alternative energy source for electricity
production because of environmental issues such as global warming and greenhouse gas concentration
as a result of burning fossil fuels. Out of 5 main renewable energy resources, solar energy utilization is
constantly increasing because of its mature technology and equally distributed resource throughout the
world. Therefore, solar energy is used in many fields and in this study, photovoltaic system performance
for meat freezer in rural areas of Mongolia is investigated. The main facilities are movable freezing
container, grid connected 3kW photovoltaic modules, inverter, diesel generator and data logger to
measure the parameters of this system. Starting from November 2015, we collected a year round site
measurement which includes solar irradiation, outside and inside temperature of the container, electricity
production and consumption. We use HOMER software to calculate the energy production by
photovoltaic system and energy consumption of freezer system. Then, we compared this calculation with
the real value and calculated the solar energy share of total electricity consumption. Also, we modeled an
E-nose to monitor the freshness of meat preserved in the freezer. The result suggests that it is suitable to
use photovoltaic system for meat storage in rural areas where grid electricity interrupts often.

Keywords: solar energy, photovoltaic system, freezing system

©2017. Japan Geoscience Union. All Right Reserved. - HRE18-PO1 -



HRE18-P02 JpGU-AGU Joint Meeting 2017

EREAXATEENSDEESIFRIT—4 DM
Derivation of time series of the sky-cloud ratio from omnidirectional
camera images for predicting sky conditions
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Prediction of photovoltaic output is necessary to efficiently control photovoltaic systems. In order to make
a prediction about the output, it is necessary to predict the variations of the sky conditions. Therefore, the
purpose of this study is to prepare a system that can always continue to take sky images using an
omnidirectional camera, and to develop algorithms for calculating the time series of the sky ratio. First, we
take sky images once every minute by the camera and store them as JPEG images. Next, we train a
classifier using R and B of some images. Finally, we calculate the sky ratio of images, which we did not use
for the training, using the classifier. F-measure in the cases of cloudy day is >0.9 and that in the cases of
clear day is approximately 0.9 at daytime. Although F-measure tends to decrease drastically in the images
with dark sky at dawn and evening, we are able to extract variations in sky ratio over the observation
period, especially accurately in cloudy and mostly sunny days.
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Climatological attribution of wind power ramp events in East Japan
and their probabilistic forecast based on multi-model ensembles
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CBERNREEOBRBERTIROBEIZ. TRETNOETILE—DFRERICHER, BEICFRAEEZBL
IEZZEDDI oIz, Tl [RNNY—VDIITV I N —KRIRELIS, TNTROETILDOFHREEIL
HWESIKRBOE2DELEOBIRMEEELTWS I EN RSN,

F—O—R:BAOXE SUIRK BBty 7. [NV REKER. BETREIRLY—

Keywords: Wind power, Ramp events, Self-organizing maps, Weather patterns, Synoptic climatology,
Renewable energy

©2017. Japan Geoscience Union. All Right Reserved. - HRE18-P03 -



HRE18-P04 JpGU-AGU Joint Meeting 2017

F—T Vv ARMPEE — NRY TR T LADRDHDFREM T KKE T
Evaluation of shallow groundwater quality for use in open-loop type
groundwater-based heat pump system
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O—XRARTIRIMPAZBBOREICEROMVBEIR NIV ETH DD, REMTKEMBLEA—TVA
XDBZE, MEHIXNEHFTEIENTRETHDEEZOND, LEN>T, REMTKEMALEF—T
VARDERILAZHET D ENEETHDEEZD, LHLAns, BivElE LTHAIhTWSHH
BEMORRMLZR CEERP=AMTE, XBHTAIE— MRy TOMBICHEEZE A 2N H 2 8%
DYBRREEZCEEALTWVWRSEDH S, I, ERRBREEICOVWTRBRTKATEIC—EDRER
DD, HEWERELREKEETI2ONELSHTIEAEV, LEN>T, AMRTRIEFISKBHTKICE TS
BEERBIREOEHRFELZALNMNCTEIEZBEMNET 2, APRTIE, FREZELHFOLEA)ITREIC
BWVWTREHN3mM, 8m, 18mDIREN SHTKAIFIFTERBFINL 7=, HIBFICHRME ToH, EXEER, KiE
ERIE L7z, 9#EBEE, Na', NH,*, K'Y, Mg, Ca®", F, CI, Br, NO,, SO,*, Fe, Mn, Sr, Ba, Si, 7L h ) E
THD, HHRKEEREITUEHR%ZAVTPHREEQCTEE L7, HHREBEL, RE3mOHTKIEH
50~100mg/L, ZE8mIZ#40~80mg/L, FE18m TIE#H10~30mg/LDOEHETEEIL, FEINEL 23T
EWHBEBBEDEENNS KRB ENESM oz, TNIE, HTKDEENEL BNIERZITE, Hh
KEATELTWIRROBEI RIS AZINLTHIEEZ bNT,
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