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Improvement of a tilted-wick solar still by using a flar plate reflector
and changing its azimuth angle
Hiroshi TANAKA and Yasuhito NAKATAKE
This paper presents a numerical analysis to investigate the effect of a flat plate reflector and azimuth angle changing on
the distillate productivity of a tilted-wick solar still. The numerical analysis includes the mathematical maodel to calculate

the solar radiation absorbed on the wick and also heat and mass transfer in the still. We found that the daily productivity
of the still can be increased about 40% by using the flat plate reflector and azimuth angle changing once a day compared

with a conventional fixed tilted-wick still.
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Fig. 4 Heat and mass transfer in the still
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Development of Laser Speckle Microscopy for Cellular Imaging

Yasuyuki HIRAKAWA

Laser speckle microscopy was developed for imaging living cells. This microscopy system consists of an optical
microscope, a laser source, and a video camera. The technique has an advantage that cellular conditions can be
instantaneously determined by only observing speckie fluctuations. It dose not need any troublesome labeling
preparation. In the experiments, living and fixed Hel.a cells were compared on the basis of speckle fluctuation and
frequency spectra. Effect of number of cellular layer on laser speckle fluctuation was also studied. By applying this
technique to cell observations, it is expected to estimate not only cellular activity but also real-time movements of

intercellular materials including the cytoplasm without fluorescence observation.
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SFC Programs for Synchronous Positioning Control at Pressure Control
among Multi-AC Servomotors Driven in Injection Molding Machine -

Noriyvuki Akasaka

With the trend toward higher-power electric-motor-driven injection molding machine, multi-AC servomotor
control is needed to control the molding machine, making synchronous positioning control inevitable to
prevent excessive mechanical stress in equipment. Synchronous positioning control in injection velocity
control is implemented by using position feedback signals from motor pulse generators. In injection pressure
control synchronous positioning control is difficult to realize because pressure-detector signal is used in
place of position feedback signals. We clarified synchronous positioning control during injection pressure
control by using both pressure-detector and position feedback signals as well as bumpless transfer from
velocity control to pressure control by using SFC (Sequential Function Chart) programs. The experimental
results by using a simulator apparatus showed that the synchronous positioning control error was less than

+4 4 m in pressure control.

key words : synchronous positioning control, multi-AC servomotors, hybrid control, pressure control,

velocity control, injection molding machine
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Photo.l A Photograph of a General Arrangement of Experimental Apparatus
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Table 1 Simulator Specifications resulted
from the Similarity Law

Law
Simulator Machine

Nomenclature{Unit) Amounts | Amounts
Max. Injection Rate(l/min} 15.7 24.0
Max. Injection Power(KW) 3.22 39.2
Motor Torque Rate(Ncm) 1670 10140
Motor Speed Rate{rpm) 2060 | . 2000
Motor Current Rate(A) 17 122
Hydraulic Cylinder 375 372
Maximum Stroke(cm)
Hydraulic Piston 13.23 13.33
Maximum Velocity(cm/sec)
Hydraulic Cylinder 12.3 98
Maximum Pressure(MPa)
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Table 2 General Specifications of the Control

Apparatus
Name of Product Type Ne. of pcs
PLC CPU QO02HCPU 1
Motion CPU QL72CPU 1
Input Unit QI72LX 1
Input Unit Q173PX 1
Input Unit QX41 1
Output Unit QY41P 1
A/D Converter | Q64AD 1
D/A Converter | Q64DA 1
Servoamplifier MR-125-350B 2

Table 3 List of Control Programs in PLC

Program Name Diagram | Step No.
Initial_Setting_Program | Ladder 924
Main_Sequence Program | Ladder 225
Main_SFC_Program SFC 1678
Subroutine_Program Ladder 193
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Study of cellurose degradation bacteria in compost made
from the weed and pruning branch
Hiroyuki Nakashima, Naoki Ishibashi, Kana Hashimoto, Chihiro Nozaki
Cellulose degradation bacteria were isolated in compost made from the weed and pruning branch. The cel-
lulose degradation enzyme activities extracted from the bacteria were considered to be extracellular and

were optimum at pH 4.0. The bacteria were consist of two isclates. The authors exiracted the cellulose
degradation enzymes from these isolates. The enzyme of one isolate had optimal activity at pH 4.0, however

that of the other had at pH5.0.
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Development of the low - speed type medium agitation mill (I)
— Behavior and milling characteristic of media by the two-dimensional equipment —

Toyohiko GONDOH#*!, Michiharu TOH#*2

The conventional high-speed uniaxial sand mill has a small clearance between the mill wall and the disk
tip of rotors to obtain a large shear force, However, this increases an abrasion of the disks, media and mill
wall. In addition, an increase in power consumption of the mill and the mill temperature results in a poor
mixing effect. In this study, a new biaxial sand mill with agitation wings, which produces an effective
movement of media, was prepared. Our mill achieved an effective grinding, dispersion and mixing even

under the low rotating speed of the rotors,
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A REPORT ON THE EXTENSION OF CONTINUOUS
FUNCTOR ON THE CATEGORY OF TOPOLOGICAL SPACES

Michihiro SAKAI

ABSTRACT. We consider the following questions: when can we extend a continuous endofunctor on Top the
category of topological spaces to a continuous endofunctor on the category of continuous maps, Top(2)? If we
can, does such continucus endofunctor preserve ration? In this paper, we de e g-Fib the topological category
of locally trivial quasi-fibrations over polyhedra and show that any continuous endofunctor on Top induces a
continuous endofunctor on it

1. INTRODUCTION

[5, 6] DF T James (B H OFRE b E—REIET IR TERSEOLZTETH D Top(2) ZHA
L7, ZO¥EE, AR L EEFRORTEEOBRTHS Top ilEaRIFRZSX5H0TH
B. Top DEFIRAFOBARIRL, ThEERTLDIBARBEREEATINDG. ZITRE
T Top(2) 2 Topg, Topp le K EHTD.

Definition 1.1. Top(2) DxBiT Top DB p: E - BTHY (pE—-B) &XT. Top(2) DR
(p1 2E1—}Bl) & (pgiEQ—)'Bz) ODFEﬁ@E"—J_ii, &mﬂ%ﬂ%ﬁﬁ:ﬂ_ég{ﬁo)_ﬁ' : (f:E1—>E2, g:Bl—-)Bg) T
»hD.

El )f—>E2

n |

B, —X5 B,

Definition 1.2. Top(2) D% (B, A) 23t LT, B Tops OXIRIL Top DTEEOM :p: F— B & s:
A= BT, FOAHpos BOETHE: A= B &R0 THD. Topg ORNE (pr:lr— B, s A= E)
& (pyEy — B, s2:A—Ey) DEIOFIL, HTOEAAEABIZTHIEMR f: B — FEy Thd.

B h-f—~ By N / By
IN /92 R A
B A

A= @Dk %, Toph %MIZ Top, bEL, $A=BOLE Topl LH%. f L gk Toph OMEF
B, IDEE, TophlBM b, tei0,1]DboThy=/,andh =g &RDBLEE, fLgld Topp®
hTAE & —F LIES.

Definition 1.3. & : map(X,Y) - map(®(X), (V) BEELCTHE L&, FF O : Top — TopiLE
FETHBEND.

TObkE, ROEMENETD.

TREISES 21 F#H
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Question 1.4. (1) AARZER O E Top LOBEREEFIX\V-2OBE S O TE Top(2) LICHEE
T&EHN?
(2) BLILRTEREOIE, FRIIZ77 A7 L—3 3 5 {R0n?

IROLDERIE, James 2L > ThAEBDO T CHRSINTEE XN TS

Theorem 1.5 (James [5]). Top LOEGEBT & 2 X C B(X) &0 D R IEIE, Top(2) ki
TRTE D,

Corollary 1.6 (James [5]). Top LOEFREF TH B Cone BF C, suspension BT %, James’ re-
duced product BF J, localisation BAF R (Twase [4] BB )X, Theorem 1. 5 DG4 DT Top(2)
IR TE 5.

Remark 1.7. Theorem 1.5, loop BF Q22T Question 14(1) B ZTWRWEIT Tl
Question 1.4(2)ITIIAT & 2 TWipL.

HHFSE T, BRI FL u'f_fc’)xﬁ:%F:’DGTf&CJ:?E@E%F’n‘ﬂ%@Hﬁ%GCﬁ%%?‘é fe iz Top(2) & W &EHF
IEWNETHD ¢-Fib IR Y FIBT 5.

2. MaAIN THEOREM
Y, ¢-Fib° g-Fibg, ¢-Fibh 2RO LS ICEHRTS.

Definition 2.1. Top(2) D5 H ¢-Fib DxI% (p:E—B) 1%, $EKEDUET 7 4 R—22ETh Y Ik
D L2ODEGEBLTHLOTH S,

(1) (RETE M) B OBEE A, 2% L’CITFE%EL{% Ge BHEHELT, ROEREFHRIZTH
AyxF —= E

\ / p
iibblflr?% B

(1) (BRALFR) EVXH5y 2R (L F; o € A} BT 2BAHRE -, /bbb, AN EohcHE
T THB I & OSLESEE, %aEAuﬁLTAﬂLEmLE®¢T%%AT%5 LThB.

o, B q-Fib - Top %

(E—B)=FE, a(f,g)=f
B(E—B) =B, p(f,g) =
ERLMFLTE. ZoEE, ROLSRERENRELN-.

Theorem 2.2. {LEDEHKREF & : Top — Top ikt LT, MERRT 6(2) : ¢-Fib — ¢-Fib BEELT
&@iﬁ%%t
(1) co®(2)(p: E*B) HbeB ), ao®(2)(f, 9) = [Lies ©(fo),
(2) Bo®(2)(p:E—+B) = B, fod(2 )(f 9) =g,
(3) ®(2)(pr):Bx F—B) = (pry:Bx®(F)—=B),
hiFy = By \CRILC, $(2)(gxh, g) = (9xB(R), g).

Theorem 2.3. MFEHF &, : Top — Top DILEDARER D : &) - Dy 1R LT, KOML L1
TERERO(2) : 1(2) — @(2) BHFET 5.

(1) a08(2)(p:E—B) = [[,.50(E})

(2) Bo8(2)(p:E—B) = idg,

(3) 6(2)(pry:Bx F—>B) = idg x §(F).
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Theorem 2.2 {2 &~ T, fibrewise cone, {ibrewise suspension, fibrewise reduced product, fibrewise
localisation, DL D 22&< DEREFEES.

Corollary 2.4. Cg, Xy, Jp, Rpid ¢-Fibg 1287 58EHFTHD.
Corollary 2.5. (p: F = B) % ¢-Fiby, O E+2. Z0 & &, JgE b QplpFIREETCHS.

3. ToroLocy oF || ®(E;)
beB
S Top — Top BEFEF L L, (pEB) % ¢FibORBRETD. ¢p : ApgxF — U F IZEHEK
A KW TRABERTH Y & ILMEEELE NS, SEEA, KOV TRIEEE 8(8,) : AyxB(F) -
[] ®(5) #85. 27, (L] 2(E), 0) ko> k51 Hrplicta A 5.

bEAL

Definition 3.1. A% [[ O(E,) DESMES LT 5. AN ] B(By) 5% a € A LT (][ 8(E,), O0)

bEB bERA, bED,
THTHDEE, AX(]][®(E), Q) THTHD ).
: beB
IOEE, KOMBERES.
Proposition 3.2. Fac A LT, O| i1 o) = Oa-

bEAa

Proof: Ag 7 O| 11 a(g,) CHTHDLETDH., ZDEE, AN [] O(E,) =40 &2 D&k D 2FE
bEAo, befy
& AC (][ ®(E),0) BHFET D, (][ ©(F),0) DRAEOEREDS, An [ ®(F) e o € Al
be 3 beB bEA 4
’Dl/"C( H @(Eb),Oa:) 'CEFJ'C%Z) J:’J—C, AU AN H ‘I)(Eb) &j’.( U (b(Eb cz) _CE‘JE}’C%%)
bEA ’ beA o beA,

BT, At ( [] ®(E), Q) THTHZETH. “0EE, AN [[ B(E) BEED & # atco

bEA L bGA ]

W ([ B(Ey), Ou) THTH D Z & KD 2 DDBAIH T TRT
bEAai‘

(A NAy =0DEE) HLMNI AN [] ®(E) =0 THD, (][ ®(£8),On) THTHS.

bEAQr bEAar

(BaNAy £DDEE) Ay =AuNAy LR, ZDEE, ROABRARKSELNS.

Ay x I D Doy x F - A x F

¢'a’ ~ l qbao ~ l(ﬁa
I E D I E, c [0 E
beA bEA g bEA,

QIDEGREAF LG, RO ENE2ED.
Agx®(l) D AgexP(F) C A x®(F)

o)  ~ l ©(a,) 5(4)
H ®(Eb) = H (I’(Eb) C H (I)(Eb)
beA . beAag, bed,
Ao, Ay DEED B, Ay, x O(F) 1 Ay x S(F) THTHD. LT, A ]| P(E) =
bGAaﬂ
Ao [T ®(E) 1 ( 1 B(E),Ou) CHTH S. [

BEA . BEA
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4. PROOF OF THEOREM 2.2

D(2)(E-B) & B(2)(f,g) % Theorem 2.2 DM (1) & (2) TEET 5. aod(2)(/,g) L& WD
WCHEE TS 5, Proposition 3.2 LW B LTHETHDH. 22T, [[ ®(E,) - BHHET 74 /3—

hel3
B ERTZ L EAREESTHE. B % BOnREUTORSEMETSH. Zh& &, Bl
AERSI B C B C - C BY C -o- OJRMIEEIRTH Y, 6 1 TRAR AT 0T, [3]O
Theorem 2.2 736 || ®(Fy)|pn—=B" 3F n > 02T HEY 7 L& 732 L &2RT2W

beD .
TINIERLDE. TRNERTAIZOVTORFBRBWETTEST. n=00& X, 1 &(&,)—B°
beB
EEMR2T7 7 A R—EFLRBOT, T 54— 8% 2. KIZ, LI ®(Ey)|gn—B™ A3HET 7

beB
AN—EMERTEEESTD. ALt = ATF — (3} LB EEL, 5 AV OFEL LTS,
NG AT OB L R 7 M ED S, BAUALTIB® 10 [] 8(By)|gmyani~ 11 $(5y)| 5 255K
beB beB

DD, R EREEOEEN S, 1] B(Ey)|poazi— BUAM (37 7 4 Sl &2t
beB
BRZ LT, T (8|, ) ann—BU U ARV (38T 7 4 SA—22@M% it 72, BITE SN
beB

«EA acA
[T O(Bs)lipeazt: =~ IntALH 1A o € ATOVTHET 7 /S—ZRERTOT, [T 8(E)| || peazs—
be B beB

< € aEA
U IntAZ* X7 7 A S—2ZEM %725 (3] @ Theorem 2.15 # AT, [] Q(Ep)igny  antr —
ach : bel aGA
BrUJ ALY = BT 7 A S~ B R 2T D E b B,

aEh

5. PrROOF OF THEOREM 2.3

0(2)(p:E—B) % Theorem 2.3 D& (1) & (2) TEHT 5. aol(2)(f, g) L& BIKIz Sl
b, Proposition 3.2124 Y B L CEHETH B.

Future research. Corollary 2.5 C JgE & QpLpE 73355131@65_72‘5 LAl ~Fe3, ZhiEE ¢-Fibg O
BITRHETE® 5 Z LI AR LT HRE b —RmOBRASREL 725, 22C, b (FHEREE TH
D) 77 AN—REREC—FEE 2D L RTINS EDBEL 5.

Acknowledgment. AL EBET H(ZH Y, BWONATHERVEHAEE E Lzl KE R
BrECRFH IR AR BIICE LR LT ES. 7, W2 X2 TEVLTRY S4AY
KTESTEHEFFE —RER (%) OISR, Phin—hEds, SETTIEE, LARE
RRIC O < RS L %7
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milarity

An Enantiomeric Nanoscale Architecture
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on Manner
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