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Development Study of Elemental Technology for the Fujico Air Purifier (MC-S201)
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Fig.3 Comparison of acetaldehyde gas reduction over time between
two models.

75T DRERD S, BIEFIV SI01 1ET7 2 FFVTFER
DIEEA lppm F TEIRT 2 DI 330 DZEE LD
WAL, S201 TiEAY 110 43 C lppm L THMETH I &
WHHETH -7z, ThIckb, S201 1IZEHETH S 3 1%
DIt EMEREZ R LTV B I LA RSNz, S201 D
i BB ASHTE TV S101 12 TR Iz A U722 A
ELT, AINT7x—LD%EMEPETEND, A
N7 F—LFEORIEMEE D720, Jefiliio A
BHEAEINSEL LD ARETH D, Sl G D %h
KEKIEIH FERRILNTES, Thickb, 7+
TV e RO R EASE LB L, EEEE T
W BN R AFIE T A D A[REE e o7z

4.2 KT EE T 1LY — DA

KHuimz —UEL L, 22— —xvTF U 2EHE
B T2 2 HNELT, IR EET 4L 57—
EFRATHIEEL, RAICHI->TUIETIE T
AR, LI B IEICK T AR ER D B NE)S
Holz, VEEATHE (P2 2) LVLIBEOERB JUHE
HEARIAMEIC T 72010, YEdmIRER 74V — DEFRE
UTFDEHE LT,

9. 74NV —DEAREERREICOVWTL, 8&
DR AEREZM 72T E L, BAARICIZHE N



ICEDE, TAVABREMRREE LT, FlEY VAL
23 24 Wi 2 MDA B 95 2 & (BRBEXL) &
L7, AERICOWTIE, HEEITOTH 74V =D
Bl EzRke, BARWICEBoNn, 7)—yo
TAREH, 74V —TREEREDFHEL I LE
L. WEHRICTAN I —DBENNIC -7 EBHET
MR TEL L E LT, PEEREICOWTE, 22— —
AR 2 [P CEAEIC 1R]) 275 LT, Bl E
5 EOFTOWERE I SEH LTV, 28, %
HHEE LT, 2T RS R ) 2RI ED
RITHAKTHOIR L, RBICEDIREEETT R TR
JHBHILEL, INHDOERICESTE, HEIEER
HEET 1)Ly —DUEREHT AT 72,

FAREEMR L LCIREY AV AR 2 L 7,
fER% Figd 1o g, ARBRIZ Y EAIF 2o —
WCEMEINZ, REBEIANVAELLTRGE Y 77—
(NBRC102619) ZfiFH L, #RE& /7 151% JEM1467 I H#E
MU7-Y, BARIICIE, 25m® D F v — 22N T
BB 77—V 2EEBLOIAEEE, BME—FT
S201 KEZHE &7z, 2D, 77—V ORI ED
ZAEFHAI L7z, 5D 5. S201 DIFET ANV ARRE
MEBEL LTUE, 1A VREDS 2 K (99%5) 3%
FTIZH D BIRFENEAY 180 4T, 8 HRHETE 8 &%
BT DGR,

6.00

< s00 =y
iy

o

S

)

‘S 400 ®

g

s

= 300

c L]
3

3

o

v 200

g

=

2 .0 ® Without Operation (Natural Decay)

2 ’

"é # With Sample Operation

0.00
0 120 240 360

Operation Time / min

Fig4 Reduction of airborne virus count with and without air purifier
operation.
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Fig.5 Durability test by repeated washing after the test.

Table 1 Drying time determination for filter based on
weight changes before and after washing

weight| moisture content| temperature humidity

g 1% I 1%

Before Washing 12.260 - 207 60
After Washing 20470 40% 210 59
After drying(8h) 12.245 0% 236 62
After drying(10h) 12259 0% 238 62
After drying(11h) 12256 0% 239 62
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Fig.6 Type of light source.
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Table 2 Product specifications

Product Details

Model Name MC-S201 (Blue Deo Type S)
Recommended Room Size 14w’

Width 187 mm
Dimensions Depth 145 mm

Height 268 mm
Weight 1.3 kg(approx)
Mode Low Standard High
Air Flow 0.10m*min | 024 m’min | 0.70m*min
Wattage 64W 69W 125W
Noise Level 21dB 26dB 46 dB
Cable length 1.5 m(approx)
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Fig.7 Condition on the first day at noon (captured from video).
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Fig.8 Condition on the fourth day in the evening. Mold appeared in the
box without S201, showing a clear difference.
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Fig.12 Turn on the product.
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Development of Odor Sensor Control Method
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Fig.1 Schematic of odor sensor circuit.
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Table 1 Odor intensity and concentration of ammonia

Odor intensity 1 2 3 4 5
Concentration [ppm] 0.1 0.6 2 10 40

Table 2 Odor intensity to odor

Odor intensity Odor

0 Odorless
1 Barely detectable odor
2 A weak odor that can be recognized
3 An easily detectable odor
4 Strong odor
5 Intense odor
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Fig.2 Variation of odor sensor resistance ratio with ammonia
concentration.
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Fig.5 Processing results per unit time.
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Fig.6 Results from filtering. (a):No filtering, (b):Filtering
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Table 3 The Results of the detection time experiment
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Development of Dissimilar Materials Joining Technologies
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Abstract:

This research aims to improve joining techniques for dissimilar materials. In recent years,
as the demand for lightweight and high-performance materials has increased, the use of
composite materials has also risen. However, the establishment of effective joining techniques
for dissimilar materials remains inadequate. Utilizing friction lap joining (FLJ), we joined
aluminum with both thermoplastic and thermoset CFRPs. Specialized tools and fixtures were
designed and manufactured. Additionally, joining strength was significantly enhanced through
blast surface treatment. In the joining of aluminum and CFRP, strong and durable joins were
achieved, showing the high effectiveness of FLIJ technology in dissimilar material joining.
From now on we will continue to optimize joining conditions, evaluate performance, and
develop products for specific needs.
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Fig.1 Schematic image of friction joining.
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Fig.2 FSW joined aluminum plates. (A5052)
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Fig.3 Appearance of the tool and cross section of the joint.
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Fig.4 Temperature profiles of the joint by joining speed.
(Joining conditions: tool rotation 2000 rpm, insertion 0.9 mm,
tilt angle 3 degrees)
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Fig.5 Temperature profiles of the joint by tool rotation.
(Joining conditions: joining speed 1200mm/min, insertion 0.9 mm,
tilt angle 3 degrees)
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Fig.6 Comparison of cross sections by joining speed.
(tool rotation:2000 rpm)
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Fig.7 Test piece for tensile shear test.
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Fig.8 Results of tensile shear fracture load under each condition.
(Insertion : 0.9mm, Tilt angle : 3degrees)
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Fig.9 Fractured surfaces and side views of FLJ joints formed at various
joining speeds after tensile shear test. (tool rotation:2000 rpm)
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Fig.10 Fractured surfaces and side views of tool rotation 2400rpm,
joining speed 400mm/min, broken part appearance.
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Cross-sectional macrostructure

Fig.11 Cross-section macrostructure of a joint between aluminum
plate and thermoplastic CFRP plate.
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Temperature profiles of tool rotation
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Fig.12 Temperature profiles of the joint by tool rotation.

(Joining conditions: joining speed 400mm/min, insertion
0.9 mm, tilt angle 3 degrees)
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Fig.13 Temperature profiles of the joint by joining speed.
(Joining conditions: tool rotation: 2000 rpm, insertion: 0.9 mm,
tilt angle: 3 degrees)
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Fig.14 Change in pressing pressure with respect to joining speed.
(Joining conditions: tool rotation 2000 rpm, insertion 0.9 mm,
tilt angle 3 degrees)
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S 2T o7 /G R, eI TE o703 1]
Y —)VOEZRE— IR L, BakomARLE
TOELGEMOEENS Tak A FEETH L LD
otz, R, BECEEET 254, BliEY —L%
WTHMENRLLE, RIFEAEROHEIRE N0,
BEAIAMOIMENCEEL, MEHD¥E iR
R NEIC D, SR, EOHIEE EARE B
EIREEDRIR, BRI OIREME R 2 L OWEE
BLETH 5,

4. F&H

TS A MR Z L 727V 2 (A5052) & W,
BT M CFRP & BV L CFRP 12 & % FLT 2
BA2ToT, RELMEIOEASMLLEARMIC
FIFTHEERET LIAGER, UToHIRI S 6N,

1) 7V IHEBA[IEYE CFRP L DA X, Tk
EEWATE T,

2) TIUIHEEME(V Y CFRP LB O I, BT v
BEONMEIC XD B D AT RBIC 72 o 72,

3) 7L IHLE EME(VE CFRP OB EAES T HED 1.2
FOBEINLER TE R o708, TV MEEE
DHEL Tl 1.2 5D BAE IR TE 7,

4) BEATORMAICT IR MLIEEITH Z LT, 250D
BABELHEZ M L7z,

5) BHMEID FLY Tl&, B[y —L %2 B CHAEEDOEH)
WX BMES O EARER LI,

ZLT, SHRIFTZEHH LTV,

1) BB OB SMYUEE LR 21T,
RS S, BAEIDRSOE R EDUGE
-MEREE LT, BEAES 12 0% 1%

fEE

2) BEASMUGEIC LD, FSW BB 0# L HlfE
R 5,

3) BEELTHEMEMEANTEL, i =—X%EE

15,
4) R =R bE - BRI D B,

HE

AWEFEIE, FHEE SRR SRR RO —BR
TiT272bDTY, TIITWDT, THEETH W
2T ABRRAELR - 79V PE R TRIE, R
T2 ¥ — B LA A 7 TR S A EL
THLHL BT,

SE X

) FH—HES =L F= T U 7L O REMEE - 5
Beffi, v—x s —Hifil, 2018

2) KIFAWS L IR
(2015) 317-325

3) KEAW  BEE
429-434

4) Kazuto TANAKA et al., : Journal of the Society of
Materials Science, Japan, Vol. 69, No.5, May 2020
379-385

B33 &k Ham

5% 71% 59 5 (2021), pp.



Bgecescese

X7 AAhA b RGEME AT 72
mim%m%@fn4x@%%mma

Development of Compact Cylindrical Photovoltaic Devices for Perovskite Solar Cells
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Abstract:

Sealing technology has become a critical issue for achieving high stability in solar cells, with
introduces of perovskite solar cells. This is because organic-inorganic hybrid type perovskite
materials are more sensitive to factors such as air and high temperature compared to traditional
silicon-based solar cell materials. Those issues are not limited to the perovskite solar cells; it
also affects next-generation solar cells, including compound, organic, and dye-sensitized solar
cells. Additionally, these new-generation solar cells generally demonstrate higher efficiency
compared to traditional flexible solar cells (e.g., amorphous silicon). Therefore, achieving high
performance and flexibility in solar cells depends on ensuring their stability. Our development
of "compact Cylindrical Photovoltaics (Cylindrical PVs)" addresses this by providing high
atmospheric barrier properties. This paper discusses our progress improvement for power in
developing cylindrical PVs.
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Development of Large-Scale Deodorization Apparatus for Compost Plants
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Abstract:

Composting plants have odor problems, and various types of odor control equipment
have been introduced to deal with the odor. In recent years, there has been an increase in
the adoption of packed tower biological deodorization systems, which are said to be highly
effective at deodorizing water-soluble gases, the main source of odor in composting plants.
However, biological deodorization methods have issues such as the difficulty of dealing with
large air volumes and the strength of odors that can be deodorized. We have adopted and
developed a new biological deodorizing mechanism that utilizes enzyme water to enable
large air volume and high performance. A demonstration test was conducted in a food waste
processing plant using a model designed for large air volumes that employs this method. The
test results showed that the odor intensity of butyric acid and ammonia was initially 5 or more
within the plant. At the outlet of the deodorizing apparatus, the odor intensity was reduced
to 3.5 or less. This paper reports on the verification of the mechanism of the new biological
deodorization apparatus and the results of the demonstration test.
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Fig. 1 Typical packed tower biological deodorization apparatus
configuration.
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Table 1 Measurement results of odorous components in
a compost plant

Odorous component Concentration Odor intensity
Butyric acid 429 ppb Over 5
Ammonia 50 ppm Over 5
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Fig. 2 Diagram of enzyme water generating apparatus and enzyme
water.
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Table 2 Laboratory test conditions

Test solution Ground water or Enzyme water
Filler Glass blowing agent
Filler height [cm] 40
LV, linear velocity [m/s] 02
Water tank capacity [L] 10
Watering amount [L/min] 1.5
= Gas flow
Gas sampling cp Spray water flow
Water o o/IN
| 3
Filler e .
3 |0
) _@
Odor 330
gas ‘_
-1
Water tank e .

Fig. 3 Diagram of laboratory test for butyric acid removal rate.
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Fig. 4 The laboratory test results for butyric acid removal rate.
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Fig.5 Diagram of laboratory test for butyric acid decomposition.
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Table 3. The laboratory test results for butyric acid

decomposition
Gas Conc. Odor
Sample Solvent )
[ppb] Intensity [-]
#1 G.W. 1447.8 Over 5
#2 G.W. 756.9 Over 5
#3 EW. 6.3 35
#4 EW. 64 35
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Fig. 6 The results of butyric acid removal rate in demonstration test.
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Fig. 7 The photo of hole in filler layer at demonstration test.
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Fig. 8 The laboratory test results for ammonia removal rate.
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Fig. 9 The photo of the demonstration model.

Table 4 The specifications of the demonstration model

Material SUS304
Size [m] 2.1x10.7%3.5
Filler Glass blowing agent
Filler volume [m?3] 10
Spraying water Enzyme water
Water tank capacity [m3] 11
Spraying water volume [L/min] 180
Air flow volume, Q [ m*min] 250~300
Linear velocity, LV [m/s] 02~0.24
Space velocity, SV [1/hour] 1440~ 1800
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Table 5 Measurement results of odorous components of
the demonstration model

Odorous component Concentration (Odor intensity)
Inlet Outlet
o 145 ppb 1.2 ppb
Butyric acid
(Over5) 2.6)
) 25 ppm 4 ppm
Ammonia
“4.7) 34
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