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Study on Starting Performance Improvement of Gyromill Wind Turbines

(Effect of the Setting Angle of Blades)

¥ F#M  Takanori HIRANO**
A —BER Ichiro FUJIIMOTO***

Abstract

For the purpose of improvement in startup performance of gyromill wind turbine, an experimental survey has been

performed. A rotating torque was measured for a four-blade wind turbine model with considering the variation of rotating

speed ratio and setting angle of blade. Furthermore, the same experiment was performed for one-blade model to compare

the difference of the aerodynamic characteristics. The result shows that it is effective to set the setting angle of blades with

large minus angle because the drag force is large in startup.

Keywords: Gyromill Wind Turbine, Unsteady Aerodynamics
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Study on Starting Performance Improvement of Gyromill Wind Turbines by Pitch Control
of Each Blade

¥ ZF#  Takanori HIRANO*
A —Bf Ichiro FUJIMOTO**

ABSTRACT

For the purpose of improvement in startup performance of four-blade gyromill wind turbine, a flow simulation by the
vortex method was performed. Aerodynamic forces acting on each blade in stationary state were calculated with consider-
ing the setting angle of blade for each azimuth angle. From the aerodynamic forces, a rotating force of each blade was
calculated in each azimuth angle, and the optimum setting angle of each blade for each azimuth angle was determined. It
is confirmed that the starting performance is largely improved by pitch control so the setting angle of each blade as to be

set the optimum setting angle for the azimuth angle.

Keywords: Gyromill Wind Turbines, Starting Performance Improvement, Pitch Control, Numerical Simulation, Vortex Method
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Kosterlitz-Thouless Phase Transition in Two Dimensional Asymmetric Coulomb System

$7AK EEk  Yasuo SUZUKI*
Henri Orland***

Abstract

Polyelectrolytes in solution dissociate into polyvalent macro-ions and a large number of small ions with the opposite
charge, called counter-ions. This is the so-called asymmetric Coulomb system. The giant multivalent ions show peculiar
phenomena, such as counter-ion condensation (a fraction of counter ions is bound to the strongly charged macro-ions) and
charge inversion (attraction between macro-ions with same charge). In order to investigate a possible low temperature
phase and strong correlations between macro-ions in polyelectrolyte solutions, we study a two dimensional asymmetric
Coulomb system. The possible existence of a Kosterlitz-Thouless (KT) transition in such a system is investigated. KT
transition occurs in many systems, such as the two dimensional classical XY model, dislocations in crystal surfaces, vortices
of superconductors, superfluid helium. In these systems, the interactions between topological excitations have a logarithmic
dependence on their spatial separation. We apply the renormalization group theory to the two dimensional asymmetric
Coulomb system, with a logarithmic dependence of the interaction on the spatial separation of the multivalent charges.
We find that the KT phase transition in the asymmetric Coulomb system and the transition temperature depends on the

greatest common divider of the valences of charges of the system.
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Fig. 2. Counter ion Condensation
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Crown root primordia in Zea Mays
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Abstract

Crown root primordia and crown root development were morphologically investigated by serial sections during corn
embryogenesis. Primordia were located on the mesocotyls of the embryos of giant corn Zea mays L. var. Cuscoensis K.
(Poaceae) and sweet corn, Zea mays L. var. saccharata. The water content of seeds was initially 5%. Primordia initiated
opposite the peripheral vascular bundles.

The primordia of crown roots were not present on the embryos of seeds of sweet corn collected on 17 June. Though
the water content was not measured, it was estimated to be 75-85%. In the seeds of sweet corn collected on 23 September,
primordia of crown roots were visible on the mesocotyls of these embryos. These seeds’ water content had decreased to
50%. Though embryos were not as well developed as dry seeds, appearance of crown root from seeds was repressed and
/or not generated.

It was concluded that primordia will be generated on sweet corn embryos during the period from June-September (while
they are drying in the ear), according to typical embryogenesis and development.

Keywords: crown root, embryo, peripheral vascular bundle, root primordium, Zea mays
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3. & R
BIEROBIRM R OHVERVES

R 3.1
WS DFMROMIFEIR, VYA T ba—r, A, —Fra—
vEb, AMBIICIZ IR 24 IR CTHIgE T & 5 (Fig 20 KHD.

St'

i
Fig. 2 Face view of an embryo of sweet corn. (a) before sowing;
(b) 24 hr after sowing. Arrow indicates a crown root pri-

o R

Fig 1 Diagram of a seed (a) and embryo (b) of Zea mays. FZ&
(Cotyledon, Cot), $§Z£ (Coleoptile, Co-p), FrirEH (Mesocotyl,
Mc), ¥F4R (Primary root, R), 55— (Scutellar node, Scn),
#R#8 (Coleorhiza, Co-r), iR (Root cap, Rc), #&X (Vascular
bundle, Vb). (Figure redrawn after Avery, 1930).

mordium. St: stem, R: root.

e

Fig. 3 Mesocotyls of corn before sowing. (a) and (b), longitudinal and cross section, respectively, of giant corn embryos; (c) and
(d), longitudinal and cross section, respectively, of sweet corn embryos. Arrows indicate crown root. Arrowheads indicate

vascular bundles. St: stem, R: root. Co; cotyledon.
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Fig. 4 Mesoocotyl of embryo in corn embryo 3 hours after sowing.

b R e S mm
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(a) longitidual section of a giant corn embryo, (b) high mag-

nification of the crown root in (a). Some epidermal cells and cortical cells of the crown root were highly plasmolysed
(Double arrow). *in (a); first node. (c) cross section of sweet corn embryo, (d) high magnification of a crown root in (c), Ar-
rows indicate crown root; arrowheads indicate vascular bundles. Double arrow in (d) shows collapsed cells near to the
root cap of a crown root. St: stem, Co; cotyledon, Co-p; Coleoptile, Rc; Root cap, *in (b); primordial cells.
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Fig. 5 Sections of giant corn embryo 24 hr after sowing. (a) longitudinal section, (b) cross section. Arrows indicate crown root;
arrowheads indicate vascular bundles. St: stem, R: root.

o 2 A - Lo S By o AT Aol “.‘**r...‘; ety il
Fig. 7 Sections of embryo on sweet corn collected on 23 September. 7a; longitidual section. 7b; high magnification figure of Fig.
7a Arrow shows crown root. Arrowhead show vascular bundle. Double arrow shows collapse of cotyledon near to crown

root tip. *in (7b); primordia of crown root. St; stem.
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Airglow observation of multiple wave lengths by using photodiode sensors
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Abstract

Airglow observation for multiple waves length is carried out by using photodiode sensor at Southern Space Observa-
tory (SSO), Brazil during February 2013. These wavelengths are 560nm(O), 568nm(Back ground), 589nm(Na), 610nm(Back
ground), 632nm(0), 855nm(Back ground), 870nm(0,), 890nm(OH). Among them, OI(630nm) intensity shows large variation.

It seems similar phenomena observed in the last times.

In this time we could not found any clear variations for 589nm(Na), 870nm(02), 890nm(OH) wave lengths. So we hope

to observe the variation of other wave lengths.

Keywords: Airglow, Geomagnetic Anomaly, Photodiode.
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Fig. 1 Characteristics of Amplifier used for photodiode detector
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Fig. 2 Transmission rate for 560nm, 568nm, 589nm, 610nm,
632nm, 855nm, 870nm and 890nm wave length filters
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Fig. 3 8 waves length photodiode detectors installed at SSO
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Fig. 4 Raw data of 8 waves length obtained at SSO on 07-
08, Feb. 2013
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ground intensity
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Fig. 8a Intensity of 630nm increases at 06h UT and decreases
at 08h UT.
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Fig. 8b Intensity of 630nm increases at 06h UT and decreases at
08h UT except 20130220 event

Fig. 8cl3 201342 H5H, 2H6H, 2 A8 HIZHI & 7
Hr OBl 2R L Twb, ZOBITIZ, 5h UT (02h LT) Witk

1z ifi ALEFA-L. 6h 5 6h30m EHIZ I00R FEEED ¥ — 27 A4
i, 8h UT (5h LTy 7 7T Y F - LNJVIZHE S,

) r L'IWBEUI
o 150 - .. S D A A A
-] | J—mn i
- ol i 11 WG
x _ i

AT *'*"""*4 |

4
Time., UT

L] 2

Fig. 8c Intensity of 630nm increases at 05h UT and decreases at
08h UT.
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Fig. 9 Intensity of 630nm increases at 17h UT (02h LT) and de-
creases at 20h UT (05h UT).
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Fig. 10 Intensity of 630nm are not increased during 06 - 08h UT.
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Appendix Fig. 2 Luminosity of Ol (630nm) subtracted from
background intensity
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Long-term Variations of High-energy Electron Precipitation in the South Atlantic

Magnetic Anomaly by Satellite Observations and Verification of lonospheric CNA
Phenomena by the Ground-based IRIS Observations
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Abstract

Adding the previous analysis of high-energy electron fluxes (>100 keV) in the South Atlantic Magnetic Anomaly (SAMA)
during 1995-2004 years from the NOAA satellite, we have analyzed long-term variations of high-energy electron fluxes
during 1987-2004 years in the solar activity cycles 22-23. Comparing the variations with geomagnetic activity indices Dst,
we have obtained following characteristics in active solar phases: In the solar maximum phase, electron fluxes increased
largely stepwise associated with strong geomagnetic storms occurred in the Southern fall (around April), followed by gradual
decreases through winter (around July) and spring (around October), thereafter increased moderately in summer (around
December). In the solar declining phase, electron fluxes were enhanced stepwise or gradually associated with geomagnetic
storms in fall from higher background fluxes remained in the maximum phase, showed a peak in winter, followed by
gradual decrease in spring and summer, in case of the solar cycle 22. In case of the solar cycle 23, the electron flux peak
in winter was further enhanced associated with very strong geomagnetic storms in spring and summer. The maximum
enhancement ceased through gradual decrease during 1.5 years. It is thus concluded that electron flux increase in the SAMA
region basically depends to occurrence frequency and intensity of geomagnetic storms. However, it is remarked that the
electron flux increase becomes larger in the solar declining phase than in the maximum phase, due to higher background
fluxes remained in the maximum phase. Referring the above long-term variations, we have verified unusual cosmic noise
absorption (CNA) phenomena observed by the IRIS associated with the strong geomagnetic storm on April 8-14, 2001.
CNA intensities and motion of their images observed in the evening to night hours on April 10-12 corresponded evidently
to increased electron fluxes in the SAMA observed by the simultaneous NOAA satellites, identifying the “Storm CNA”.

Keywords: South Atlantic Magnetic Anomaly (SAMA), Satellite high-energy electron fluxes, “Storm CNA” verification by
the IRIS
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Fig. 2 NOAA-14 orbital trajectories in the afternoon on July 15,
2000 are given with time (UT) in latitudes and east longi-
tudes. A red square shows the South Atlantic Magnetic
Anomaly (SAMA) region. IRIS station at Santa Maria (SMR)
in Brazil is marked by a blue dot.
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Fig. 3 The monthly (blue) and the monthly smoothed (red) sun-
spot number during 1986-2004 years.
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Fig. 4 Daily variations (DOY) of high-energy electron fluxes (>100 keV) from 1987 to 2004 years observed by the NOAA-10, -12,
-14 satellites. Fluxes in vertical lines are multiplied by 1000. Black, green, red and blue variations correspond to solar
minimum, rising, maximum, and declining phases, respectively.
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Fig. 5 Daily variations (DOY) of 1-day sum geomagnetic indices (2 Dst) from 1987 to 2004 years. Black, green, red and blue
variations correspond to solar minimum, rising, maximum, and declining phases, respectively.
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Fig. 6 The monthly smoothed sunspot number (red) and the
monthly averaged high-energy electron fluxes (blue) during
1987-2004 years. Fluxes (counts/sec) in a vertical line are
multiplied by 1000.
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Fig. 7 The monthly average of 1-day sum geomagnetic indices
(ZDst) (red) and the monthly averaged high-energy elec-
tron fluxes (blue) during 1987-2004 years. Fluxes (counts/
sec) in a vertical line are multiplies by 1000.
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Fig. 8 Daily variations of high-energy electron fluxes (unit, 1000
counts/sec) and geomagnetic indices Dst (1-hour value)
during March 1-31, 1989.
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Fig. 9 Daily variations of high-energy electron fluxes (unit, 1000
counts/sec) and geomagnetic indices Dst (1-hour value)
during March 16-April 30, 2001.
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Fig. 10 Daily variations of high-energy electron fluxes (unit, 1000
counts/sec) and geomagnetic indices Dst (1-hour value)
during February 1-28, 1994
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Fig. 11 Daily variations of high-energy electron fluxes (unit, 1000
counts/sec) and geomagnetic indices Dst (1-hour value)
during October 1-31, 2003.
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Fig. 12 Relationship between NOAA electron flux enhancement
(unit, 1000 counts/sec) and 1 day sum Dst ( = Dst) for
strong geomagnetic storms (Dst max > -100 nT).

WK OWRE 75 v 7 ADHES B EHH -7,

5. BEEF ISV I ALHBRESEDIEE

HIf Tl MBS E RS A T ET 79 v 7 A
KOMBIBERE T2 72012, 4523 KB 1 B 9 1995-2004
EOWIM,. Dst max> -100 nT D 50 4 X > b DA & Hl
MLT, BF77 v 7 A0fixfis. X Dst. XUDst max
LOMHME L 5720 TNOOHBOBAKIL L 7225, —
ED B E RN 728 729, REClE #522-23F 101987 -
2004 4E DI T Dst max >-100 nT ? 122 4 N ¥ s O HIFEL
WA U CHBERZ B fifRERCCE T 75 v 2
2 DRMIHERE & A &L HBIMEIZ. T Dste XU Dst max 23
LCTZENZN0158, KUT0278 £ b, ThHDlIZLT L
bEELRRE S TRV, L TARTIE. Fig 8-11135R
L7242DAXRY I 2BHAE)IC, BRTITVIZANLD
WK L ORI %17 - 720 $1 2 1XFig. 8, Fig. 9, Fig. 10,
Fig. L1 D6, MRAXRVYOBEROT7 Ty 7 AL LT, £
NZN 15,200 c/s, 16,210 ¢/s, 49,371 ¢/s, 51,785 ¢/s & & - 7=,
TORER, BT 77 v 7 A0 KEL, T Dst. XU Dst max
W2 L CoOMB oA XL Fig. 12, X O°Fig. 1312R 8h, M
BIfllX, 21240498, K OT0569 12 EHLize oD
B+ E VETIR R WAEERETHLEEZOND,
TR S W E R IZ, SAMA #ISN O# 2B o/
E (Fig. 22%) 25 EOBTF 77 v 7 A5MDOE—27 DL
ERSTNDYEDND D &) ZZRMW R MEE . SAMA #Hi5%
NOET 7T v 7 A5AiOWRHZEE2#H < T 1 HHEA R
BBEBTT—FTE+oThvl ) MW RMERD S L%
A 6Nb LLEOMBIATRE RS 5. SAMA SIS A HEE A~
BIANVEF—BTOBET 75 v 7 2O KIZIEEIGE LI
WHIT2RICHZ 2 EB—EHIEICE 5720 ZORRIL,

43

FLUX ENHANCE-Dst max
e TO
E ® C
E 50 i =
= *
5 40
L 4
S 30
- & *
g 20 .4‘4 -
g 10 ‘
0 $
0 =100 =200 -300 -400 =500 -60D
Dst max (nT)

Fig. 13 Relationship between NOAA electron flux enhancement
(unit, 1000 counts/sec) and Dst max for strong geomag-
netic storms (Dst max > -100 nT).
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Fig. 14 Daily and time variations (UT) of geomagnetic indices Dst and CNA intensity (unit, 1 dB/div) observed by

the IRIS during April 8-14, 2001.

Cosmic Radio Noise Intensity on April 10, -11, -12, 2001 and QDC

Fig. 15 Time variations (UT) of cosmic radio noise intensity on April 10 (white), April 11 (yellow)
on April 12 (green), 2001 observed by the IRIS, and a QDC curve (red) analyzed from
cosmic radio noise intensity on several geomagnetic quiet days from April 3, 2001.
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Fig. 16 Upper panel: Selected CNA images during April 9-12, 2001. Absorption intensities are displayed by a
color bar. Geographic North and East are noted. Lower panel: Latitudinal variations of electron fluxes of
>100 keV energies (unit; 1000 counts/sec) observed by the NOAA satellites passing in and around the
SAMA region. Two arrows show latitudinal range (15.7-43.1°S).

Table 1 Day and time (UT), South latitudes, east longitudes of the
NOAA satellites passing over the IRIS latitude.

IRIS b 225t Ry %1 JH S SRR
APR 9 09:10UT 318 S 2801 E
APR10 18:01 UT 30.7 S 3477 E
APR10 19:42UT 30.7 S 3221 E
APR10 21:25UT 30.7 S 2866 E
APR11 17:49 UT 304 S 3506 E
APR11 19:31UT 303 S 3251 E
APR11 21:13UT 303 S 2996 E
APR12 01:46 UT 328 S 400 E
APR 12 03:27 UT 294 S 156 E
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Atmospherics Electric Field Observation at Geomagnetic Anomaly Region
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Abstract

In order to study particle precipitations due to the Global Circuit, several Electric Field-Mill detectors were installed at

Geomagnetic Anomaly Region on February 2013. These Electric Field-Mill detectors were constructed by our hands and

calibrated by using the facility of Kakioka Geomagnetic Observatory. The preliminary data obtained at Palmas, Atibaia,

San Jose dos Campos and Southern Space Observatory (SSO) are also shown. Imaging riometer is operating at theses

observatories, so we can study the relationships between atmospheric electric field and cosmic noise absorption.

Keywords; Electric Field-Mill detector, Global Circuit, Cosmic Noise Absorption, Imaging Riometer,

Geomagnetic Anomaly Region
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Fig. 1 Electric Field-Mill detector
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Fig. 3 Rotating switch plate

Fig. 2 Field-Mill sensor
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Fig.5 Amplifier circuit of Field Mill detector

Fig. 6 Ampilifier circuit of actual wiring
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Fig. 7b Field Mill sensor installed h of two copper
plates cm width of two copper plate (2m?)
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Vale do Paraiba (UNIVAP), Magalhanes University,
University Lutterano Brazil (ULBRA), Trelew Geomagnetic
Observatory (ZZNENEIE L7z F 72 Table 1ciZ#KSTE
BF T YE L B ETORERRTH D, THITHERE
TR E M PRSI L 72,

NS OB EIOBEM R % Fig. 81K LTWwWb, ZZ T,
REIESR RS A2 728 (SAR % 21.0cm, R O SR I IE
BIEERMA 7 & EOWEAH), MBS FTOWLNEEEZRL
TWwb, TNIZE 2L, MAELIVNS WEiP] (500V/m
) TiE THOELFHIZIZIZMZ L) 2% - T

W5, Kagoshima lZi%iE L7244 K STEWH O BH;5l & kB
DBEYFEI6 AL OMNED NS, EOBYFITHIELTD
WEHEICIIERWE bR,

L2 AT, BUIZES R & Rl L 2R ICHE 217 ) B
. MBNICES R =D FEICSEIE 2 RE,
WeT =AM (Y —DER) NS LEEEZMA T, BE

18 -
= 104 ¥ " m
E [ 3 L]
= 5
- at?
- _-“
=2 & ® Eagoshima
F * Brazil Arlarclica
E =54 'l & IMPE Atibail
B (B o
- E .
-0 & = ULBRA
& Trakw Ol valory
-5 .

2000 600 100 -800 © GO0 1000 1600 2000 9600 30008
Acdd Electric Fiald (W m)
Fig.8 The relationship between added Electric Field (V/m) and
output of Field Mill detector (V) at Kakioka Calibration

Table 1a Added voltage between copper plate and output voltage. Field Mill sensor was

constructed by Takushoku University

o T AP INPE Atibaia UNIVAPEIC)
AEE (Ve | BISEFTREE (V)4 IrEE (Ve | BIEFSTRELE (VI InEE(VIe| BISFTREE (V)
0+ 0.0394 0+ 0.017+4 D+ 0.0054
30 0.6474 30+ 0_B06+ 304 0. 7494
704 1.5614 704 1.8684 704 1.764
100 2.2434 1 00+ 26974 100+ 2.52064
1504 3.3844 1504 4.0094 2004 5.0724
2004 4. 524 200+ 5.3544 3504 8. 9044
400+ 2.0744 300+ 8.0234 4004 10.164
450 10.2044 3504 9.3694 0+ ~0.0114
s -0.0284 L -0.017+« -30+ -0.7554
-3 04 -0.6534 -30+ -0.7954 =T 04 -1.7774
-70s -1.5554 -T0s -1.868+ -1004 -2 5444
=100 -2.2374 =100+ -2.6744 -1504 -3.8214
150+ -3.3734 150+ -4 0144 2004 -5.0954
=200 —4. 5034 =200+ -5.361+4 3004 -7.6434
=40 =9 0454 =300+ -8 062+ =380 -9 6814
=4 5 (s -10.17064 =3 504 -9.3924 @ -

Table 1b Added voltage between copper plate and output voltage. Field Mill sensor was

constructed by Takushoku University

e 1h Unu{PA 5 ULBRA(Palmas) Irelew Geomagnetic Obs. .+
| T (W) | EARET S (Ve | S (Ve | BEIRETEE (V] S (Ve | EISET S (W4
0. 0D.0114 GE| -0.0344 O+ 0.0174
30 D.7324 30+ 0.6984 30+ 0.7434)
70+ 1.754+ 70+ 1.6754 704 1.743)
100« 2.5094 100« 2.4194 100+ 2,498
1504 3.7814 1504 3.6454 1504 3.7474
200 50484 2004 4.8774 200+ 4.9914
300 7.5924 3004 7.3364 300+ 7.491
380 9625 2004 9_ 8064 400+ 9. 9944
0. 0D.045d 04 -0.0224 O+ 0.0174
-30+ -0.7154 -30+ -0.68 74 -30+] -0.7154
-704 1.7 144 ETY -1.6694 -704 -1.7144
-1004 -2.4714 -100.« -2.4024 100+ -2. 464
-150. -3.7424 ~150+ -3.6344 1504 -3.708
-200- -4.9974 -2004 -4.8614 -200+ -4.9464
-300 -7.5414 -3004| -7.3254 -3 00+ -7.467
-380 -9.5 744 —3004] -9.7844 400+ -9.93 74
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Table 1c Added voltage between copper plate and output voltage. This Field Mill sensor

was constructed by STE Lab.

FEIR ESTTHREOSWFTEPIEfE (FEIRES) «
AR EECV e | TRIERST H 2D (VD < FnEE E OV | 3R EE W T OV e
O] 0.045 0] 0_0234
10+ 0.1311 —30 —0.6134
200+ 0.303] 70 -1.3064
30+ 0._556] ~ 100+ -1 90814
40+ 0.726] —1 50 -2.064
S0+ 0.8911 — 200 -3 935
FO+ 1.283 — 00+ ~7. 8364
100+ 1.876] - S00] -9 7RS4
150+ 2 862/ e .
2004 3.816
400+ 7. 722
500+ o 672

Table 2 Added electric Field (V/m) and output voltage by Calibration plate

E(¥/w) / V | Antarctica | Atibaia |UNIVAP | ULBRA [Trelew | Kasoshima|Eakiokar
57.6 0.275 0.237 | 0.293 |0.281) 0.365| 0.293 | 0.284
118.4 0.578 0.472 | 0.628 [0.584| 0.686| 0.605 | 0.585
178.4 0.872 0.702 | 0.953 |0.883| 1.002| 0.912 | 0.880-
239.8 1.174 0.941 1.288 |1.191| 1.328| 1.220 | 1.184
299.8 1.471 1.174 | 1.622 |1.497| 1.647 | 1.530 | 1.488
360.4 1.768 1.408 | 1.958 [1.805( 1.961 | 1.840 |1.797

AP SR D, ST YA —IZHUY A B ME
SIEM L FHEMNRE ORIFEE 25cm & L THRER T o720, 7B,
Magalhanes Univ. (Punta Arenas) OEHiEHEZ OBiE 21T
IANCHMNHE L T LE o727, COFB/MKIZL S F v
V7 V= a VT A Lotz T2, AiFICRELTH S
R STEMHE OB FHIOWTIE, HrLWE—F —I1255 L
TOLERMICL2MEEBI ko7,

Table 2127 BOELHFHIOWT, MEY (BIEZ 25cm 4
Wiz 72 & & ofsifl) LELFTOLMNETRMEOMRERL
TWa, TOFREDLPYRT LFIRT 572901, Table 3T
RSO BIESFEBEORKBLBE L Wik bxth %t
LCwah, MELHEREZIORLTH S,

Z®Table 3OFKERE 77 7L L7k R % Fig. 9IT/RL T
Wb, Fiz, KBNS OBEIEEO MR (B L)

Table 3 Relationships between Electric Filed and output voltage by calibration plate

Output |Kagoshima| Kakioka |Antarctica| Atibai UNIVAP | ULBRA Trelew
\% E=V/m | E=V/m | E=V/m | E=V/m E=V/m E=V/m E=Vm

1 196.0 201.7 204.4 2329 186.6 201.1 1894

2 391.9 402.0 407.3 436.1 369.1 399.7 367.2

3 587.8 602.3 610.3 639.2 551.7 598.3 529.8

4 7837 802.6 8132 8424 734.2 796.9 706.6

5 979.6 1002.9 1016.1 1045.6 916.7 995.5 883.3
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etz e (Wil
g

—— K agonbuima
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Fig. 9 Relationships between Electric Field and Output voltage
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Table 4 Linear regression of the relationships between
Electric Field (V/m) and output voltage (V)

Kagoshima: E=1959V + 0.1
Kakioka: E= 2003V + 14
Antarctica: E= 2029V + 14
INPEAtibai: E= 2032V + 29.8
UNIVAP: E= 1825V + 4.1
ULBRA: E= 1986V + 25
Trelew: E= 1894V + 116
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Atibal, INPE
San Jose dos Campos

Same rwo Field-Alill detectors
are also installed ar Kakioka

gt 7ot Arenas [ Kagonhims colgeindops

@ Brazilian Antarctic Station (planning)

Fig. 10a Installation place of Field Mill detectors Fig. 10b Photographs of Field-Mill detector at 6 stations

Fig. 10c Photograph of Field-Mill detector at Es-
tacao Antartica Comandante Ferraz (EACF).

2013/03/21 1ch Riomter and Electric Field Mill data

- Kagoshima

-| Full Scale:=10V

» Kakioka

: b -l ey sy R L = Lo — i '_'__ = ‘__,.-__j'
| Full Sale: =5V — —— =

o0 06 12 18 24

Fig. 11a Electric Field Mill data (green line) at Kagoshima and Kakioka.
1ch riometer data (Black line) is also shown at Kakioka data
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Fig.11 b. Electric Field-Mill data at Palmas, Atibaia, San Jose dos Campos and SSO.
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Polymer Fiber-optic Interferometric Sensor and Its Application to Strain Measurement
#H 1E—  Shinichi KOSHIDE*

5% M Hideaki KASANO***
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Abstract

Consept of structural health monitoring is proposed. Fiber-optic sensor is small insize, light weight, possess chemical
inertia, does not require Joule heating, and is made of dielectric materials. Moreover, the polymer fiber-optic sensor is
superior flexibility. The sensor is favorite candidates for use as the sensing system of structural health monitoring. In
this peper, strain measurement of polymer fiber-optic Mach-Zuender and Micelson interferometric sensors are described.
Calibration test for strain measurement of those sensors are carried out. The test results demonstrate that the sensors are
useful for the structural health monitoring.

Keywords: Fiber-optic, Polymer, Strain measurment, Interferometric sensor, Strucutural health monitoring
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Fig. 4 System of the fiber-optic Mach-Zuender
Interferomeiric sensor
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Evaluation of Adhesive Joint Strength by using Discoloration Value of Epoxy Resin*

Shun YOSHIDA**
Toshio SUGIBAYASHI***
Kiyomi MORI***

Akihiko OKAMURA™****
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Abstract

In this research, the correlation between the strength of adhesively bonded joint and the discolorations of adhesive under

high temperature and different environmental conditions are investigated. These successful experiments assert that the

strength of adhesive bonding could be judge by its appearance color.

Keywords: aluminum alloy, epoxy resin, discoloration.

1. Introduction

Joining techniques such as welding, bolting, riveting, and
adhesive joining have been widely used in the industries all
over the world. However, recently adhesive bonding has been
known to have the greatest features among those techniques.
Known for thousand of years, this method is believed to have
the advantages such as improve stress distribution, weight
reduction, reduce manufacturing cost and superior thermal
resistance. But yet, the adhesion mechanism and coupling theory
of adhesive has not been elucidated . In order to determine
how adhesive behaves according to the temperature at certain
exposure of time, experiments are carried out to assess the
discoloration of epoxy resins.

In this research, aluminum alloy A5052, which is commonly
used in automobiles, marine components, aircraft and other
aerospace structures, is taken as the adherend and epoxy resin
is applied as the adhesive. To evaluate the physical properties
of adhesive quantitatively, SCE methods as well as L*a*b*
colorimetry are used as the assessment techniques. Results
containing the correlation between discoloration of epoxy resin
by heat and the adhesive bonding strength are studied and
will be discussed. The highest temperature for samples to be
heated in the furnace is 200°C, and the maximum duration
of exposure is 100 hours. Discoloration of epoxy resin will be
figure out in terms of lightness and chromaticity at certain

temperature and hours.

2. Materials and methods
To investigate the strength of joints at high temperatures,

one-component epoxy resin was adopted in the joints. Heat

Bia=ftt FR25F10R 178
The original title “Mechanical Properties Evaluation of Aluminum Alloy
A5052 by Discoloration of Epoxy Resin”
AB2011 International Conference on Structural Adhesive Bonding
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required to cure the epoxy adhesive is 120°C for 1 h followed
by 150°C for 1 h. For this type of epoxy adhesive, Young’s
modulus and Poisson’s ratio are 44GPa and 0.36 respectively.

Failure tensile tests of single lap joints at room temperature
(25°C =3>C) were performed by a hydraulic testing machine
with loading rate of 1 MPa/s in order to obtain the strength
of joints. Single lap joints were manufactured by combining
two aluminum alloy plates of A5052-H112 with a dimension of
25 %150 x 5mm?. The bonding area of the joint was 25 X 25mm?.
The substrates’ surface roughness was approximately 0.4um.

After all specimens were cured according to the recommended
curing conditions, specimens were exposed to different high
temperatures (200°C) for different periods (0 h until 100 h).
Specimens that underwent only the curing process were
named “Non-exposure”, while others were denoted by their

exposure conditions.

3. Evaluation approach

When the epoxy adhesive was exposed to high temperatures,
we noticed that the color of epoxy adhesive changed gradually.
The discoloration of epoxy adhesive is distinct for every
condition. Grant et al. reported that as the temperature increases,
the joint strength decreases?. If these phenomena are combined,
then it becomes possible to predict the strength of adhesive
joint by observing the discoloration of the adhesive. It is
considerably more challenging to measure the discoloration of
epoxy adhesive at a fractured surface. Therefore, we decided
to apply some of the epoxy adhesive on one of the substrates

and labeled it as “Reference resin”.

4. Experimental results and discussion
4.1 Reference resin

Fig. 1 shows the photographs of reference resin. The
discoloration of epoxy adhesive can be clearly distinguished.
The reference resin which was not exposed to high temperature
but only went through the curing process, is labeled as

“Non-exposure”. Primarily, it shows white color. As time and
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temperature increased, a discoloration occurred.

{a) Non-Exposure

Fig. 1 Photographs of reference resins
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Fig. 2 Correlations between adhesive joint strength o,
lightness of fractured surfaces L*;, and lightness of

reference resins L* 5,
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4.2 The correlation between the strength of adhesively

bonded joint and L*a*b* color system

The correlation between o, L*;, and L*zare described in
Fig. 2. L* signifies lightness variable, where L*=100 indicates
white color and L*=0 indicates black color of an object. The
results show that as L*;, and L*;, increased, the values of
o increased too. Therefore, the strength of a joint can be
predicted by considering the lightness of adhesive at elevated

temperatures.

5. Conclusion

In this research, we proposed a novel prediction method
to predict the strength of adhesively bonded joints through
the observation of colors and surface texture of the adhesive.
Our main findings are the following:
1) The surface color of epoxy resin was positively

correlated with the joint strength o;.

2) The strength of a joint can be predicted by considering

the lightness of adhesive at elevated temperatures.
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Texture Evaluation for Various Resins Subjected to Shot Blasting Process™
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Abstract

Industrial products place great importance not only on its function and performance but also on added value obtained

from the surface which performs its attractiveness and tactual sense. However, there are a few investigations for evaluating

the surface texture of various resins. This report presented the experimentally evaluation for the texture of acrylic resin

surface which is fabricated by shot blast. The relationship between the arithmetic mean roughness of the surface of shot

blasted acrylic resin and optical characters of it was investigated.
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1. Introduction

In this present report, the relationship between the
surface texture of the acrylic resin and optical properties
was investigated experimentally by using the surface texture
parameters because industrial products place great importance
not only on its function and performance but also on added value
obtained from the surface which performs its attractiveness
and tactual sense. Firstly, it was confirmed by using acrylic
resin that the 2D surface texture parameter, which is often
used for evaluating the surface texture, was correlated with
the areal surface parameter which was introduced in 20120,
Moreover, the relationship between grassiness and brightness
and optical properties such as the specular light distribution,
spectral reflectivity and haze were investigated by referring

to arithmetic mean height of acrylic surface.

2. Measuring method and Experiment result
1.8mm X 1.8mm area of acrylic surface was scanned at
1024 x 1024 pixels resolution by the non-contact 3D surface
profiler applied white fringes method. The measured example
of shot blast surface and the profile curves are shown in Fig.
1 and Fig. 2, respectively. Both figures verify that all surface
area of the test piece is fabricated by shot blast. Fig. 2 indicates
that both convexo-concave shapes seem similar when the
arithmetic mean height Sa differs. The relationship between
skewness(Ssk), kurtosis(Sku«) and arithmetic mean height (Sa),
which represent the future of the surface, are shown in Fig.
3. The skewness(Ssk) and the kurtosis(Skz«) shows each same
values when the arithmetic mean height(Se) differs, which
indicates that the convexo-concave shapes of shot blast surface

are similar when the arithmetic mean height differs.
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Fig. 1 Bird eye view of acrylic resin.
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Fig. 2 Surfaces of shot blasted Acrylic resin.
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Fig. 3 Skewness and Kurtosis.
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Fig. 4 Glossiness and Lightness.

be diffusion light.

Fig. 6 shows the relationship between the transmittance,
the haze and the arithmetic mean height (Sz). The value of
1.0r the transmittance increases and the value of the haze decrease
as the arithmetic mean height (Se) increases. The value of
transmittance shows smaller than the value of haze when the

value of Sa is more than 0.6um.

0.5F
60" 3. Conclusion
In this present report, the relationship between the surface
. . . texture and optical property of acrylic resin was investigated
-0.5 0 0.5 1.0

experimentally. As a result, it was indicated that the shot blast

Fig. 5 Specular light at incident angle 60°. surface was able to be characterized by relating the arithmetic

mean height to the other surface texture parameters.
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Proposal of New Hydroponically Culture System for Root Vegetables

#F Z&AH  Kiyomi MORI **

Abstract

To develop a hydroponically culture system with solid mediums for potatoes, colocasia antiquorums and root vegetables

as a food and energy source, the effect of different types of culture mediums is investigated. Effect of air bubbles in nutrient

solution on growth of roots is also presented.

Keywords: Plant Factory, Root vegetables, Hydro culture, Solid medium, Air bubbles
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Fig. 6 An example of root chip SEM image of
hydroponically cultured vegetables (corn)

Fig. 8 New carrots harvested

(1) AR R A T2 2 8128 ). AT & B RNE
FAZBWTY v A B ABOIHMENTE B 2 L 2R L7
Q) HEARPICRIBEEAT LI LICL ), BEOWKTH &
TR B B Z DT E 7,

() OB TH SN/ E I, 4 REHRE >
ATFLEREHEL, L ORELLIHDOTE S Y AT 25}
BEBENICARD FETH b

BSEXM

1) Ono, E., Watanabe, H.: Plant Factories Blossom,
ProQuest Agriculture J., 13-2 (2006), 13-14.

2) Eguchi, T, Suzuki, T. Miyamoto H., Hamakoga, M.,
Yoshida, S., Chikushi, J., and Kitano, M.: Influence of
Ground Water Level on Carrot Grows in Solid
Substrate Culture System (in Japanese), J. SHITA, 21-2
(2009), 67-71.

3) BEIKFEY K — L=, http://www.maff.go.jp/j/
zyukyu/zikyu_ritu/other/2-5-2.xls.



W) $F EEAFEIFMEHE Vol13 Nol, 2014

K EANTIEHIC KB 1 EROEAFER BINEICE VT S KIREE 10"

Water Environment Control in Indoor Plant Factory of Potatoes Cultured Hydroponically
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Abstract

Plant factories with indoor hydroponics come to attract attention with development of the LED lamps and increasing

crisis awareness for the drastic change of climate in recent years. We proposed a low cost compact plant factory of energy

source of human beings available for utilizing in a home. Potatoes were experimentally cultivated by a hydroponic system

that was the combination of an artificial medium and nutrient solution to evaluate the artificial control type plant factory

within a room. In this study, effect of air bubbles and dissolved oxygen contents of the solution on growth of potatoes is

investigated. Circular fluorescent lamps are used as the lighting device.

Keywords: Hydroponics, Potatoes, Culture Medium, Energy Source, Plant Factory, Circular fluorescent lamp
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Abstract

Great attention has been devoted to find the optimum conditions for growing vegetables in hydroponic cultures since
1980s with significant advancement of highly controlled plant factory. In recent years, indoor type plant factories come
attract attention with the development of low cost LED lamps. In addition, a safe and stable food supply based on the
engineering technology is required with increasing crisis awareness for the drastic change of climate, especially in JAPAN.
In this study, water remediation technologies utilizing the bubbles and bubble jet are applied in nutrient solution to cultivate
root vegetables and potatoes in solid medium culture system. We represent here the effect of bubbles on dissolved oxygen
and growth of vegetables.

Keywords: Plant Factory, Solid Medium Culture, Bubble Jet, Root Vegetables
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Abstract

Lighten the furniture can be considered as a method of an earthquake disaster measures in the living space. In this

research, we developed the lightweight material called corrugated veneer core panel and made the furniture by using

it. The furniture that we made is a nesting type block shelf. This shelf is comprised by six blocks and can rearrange it

depending on storage space and things. The weight of nesting type block shelf was confirmed that, which is much more

lightweight than equal product in the market. Furthermore, we applied the corrugated veneer core panel to develop a

honeycomb core panel and color corrugated veneer core panel. It will be necessary to examine a method to apply these

materials to furniture in future.

Keywords: lightweight furniture, corrugated veneer core panel, earthquake
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Pattern Design of Long Tunnel to Stage a Rhythm Feeling

X8R £  Yutaka NAGAMI
FR [LE Hirosato SEMBO

Abstract

Traffic Accidents from drowsiness are often caused by the deterioration of drivers’ concentration. Drowsiness results
from a monotonous driving environment. Long tunnels are problematic in that they feature long stretches of monotony. It
feels rhythm generally when a certain element is repeated with the same condition. On the contrary, it is monotonous and
feels it when there are a few changes. Therefore relation of a pattern and rhythm was clarified when it was watched in
a dynamic viewpoint. As for the interval of a repeated figure, constant agony decreases. Size of a figure and a change of
a position of a perpendicular course influence a feeling of rhythm. With the result, we designed the pattern of the tunnel
wall surface which directed a rhythm feeling.

Keywords: Pattern design, Sequence design, Analysis of variation
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