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Learning a Foreign Language from a Busy Person’s Perspective

— Part 5 : Reading a Finnish Newspaper Article for the First Time —
John GATES"
This paper continues to document the progress of an English teacher learning Finnish, using
Farber’'s method for learning a foreign language, while working at a College of Technology. The first
key step of Farber's method is to thoroughly study the first five chapters of the grammar textbook,
and was completed after eighteen months of study. The second step is to read articles from
newspapers and study the unknown grammar and vocabulary found in the articles and is the main
focus of this paper. However, an interesting phenomenon was also encountered during this research
that has a direct impact on Kosen students learning English. This phenomenon is the large decrease
in motivation that occurs after completing a major learning goal.
Keywords : English education, Finnish, Farber's method, foreign language learning, Kosen,
grammar, vocabulary, reading foreign newspapers, motivation decrease

1. Introduction

Previous papers”™ have proposed that by learning a foreign language, College
of Technology (Kosen) English teachers could improve their teaching methods as they
experience the difficulties that their students have in learning English. As an experiment,
the language learning method proposed by Farber® was chosen for learning Finnish.
After studying Finnish for 18 months it was observed that it is important to master the
pronunciation, that Lorayne’s memory method® is effective for remembering
vocabulary, and using various types of study material concurrently is useful. A further
observation is that approximately 200 hours of study are required to thoroughly study
the first five chapters of the grammar textbook. This is important as it is the first key
step in Farber’s method for learning a foreign language. Some of the major difficulties
observed are a lack of time and motivation and that the vocabulary learned using
Farber’s method is not related to the frequency of word usage in the foreign language.
This paper documents the progress for an additional six months during which the first
article from a Finnish newspaper was read. Also, observed during these six months of
study was the decrease in motivation after completing the first step of Farber’s method.
2. Progress Towards the Fluency Levels

In a previous paper” the fluency levels were set for the four basic language
skills. The reading level is 200 words in 5 minutes with 70% comprehension. The
listening level is 50% comprehension of a newscast. The speaking level is 30 minutes of

general conversation and the writing level is 200 words in 20 minutes. Also the first five

“Department of Liberal Arts (English)
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chapters of the grammar textbook must be studied.
Table 1: Fluency levels achieved

Skill % (previously) | Achieved (last 6 months) Total
Grammar | 100% 0 100%
Reading | 0% 68 words in 15 minutes with 26% comprehension | 4%
Listening | 7% Still 30% comprehension of the textbook’s CD 7%
Speaking | 10% Approximately 1.5 minutes of conversation 5%
Writing | 0% 0 words (Not attempted) 0%

From Table 1 it can be seen that the reading fluency level has increased from
0% to 4%, and these results will be explained further in Section 3. However, with the
exception of reading, all other fluency levels have remained the same or decreased. This
lack of progress in the last six months will be the focus of Section 4.

Although the table shows no improvement in Grammar, actually part of
Chapter 6 was studied. This chapter introduced the past tense and ordinal numbers and
contained 360 words and phrases to be memorized thus requiring significant study time.
However, due to the time used for reading the newspaper article, and the lack of
motivation described in Section 4, Chapter 6 was not completed.

3. Reading Finnish Newspaper Articles for the First Time

The first step of Farber’s method is to read the first five chapters of the
grammar textbook and was completed after 200 hours of study. The next step is to begin
reading articles taken from newspapers written in the foreign language being studied.
The first Finnish article chosen was titled “Mihin ja milloin iskee seuraava katastrofi?”’
or “Where and when will the next catastrophe strike?” and was downloaded from the
Finnish homepage for National Geographic”.

Farber’s method suggests that the learner should read one paragraph and
highlight all the unknown words in the paragraph. Then these words should be
memorized. Once the words have been memorized the learner should repeat the
procedure on the next paragraph. Obviously, there will be many unknown words in each
paragraph. As this was the first time to read an article from a newspaper only two
paragraphs could be read and the corresponding vocabulary memorized during the past
six months. The data is summarized in Table 2.

The reading fluency level stated in the Section 2 is to read 200 words in 5

minutes with 70% comprehension and the equation to calculate the fluency level is:
known words> (total words> ( 5

total words 200 x 0.7
_ known words X 3.57

Fluency Level = ( ) X 100%

reading time

reading time
The first ratio in the equation is the ratio of known words in the article to unknown
words. The second ratio adjusts for the number of words read compared to the target of
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200 words. However, the 200 word target assumes only 70% comprehension so the 200
words must be multiplied by 0.7. The final ratio adjusts the total reading time to the 5

minute time duration for the fluency level.

Table 2: Data from reading the first newspaper article

Paragraph 1 Paragraph 2 Total

Completely unknown words 14 words 22 words 36 words
Words with unknown endings 4 words 1 words 5 words
Partially known words 3 words 3 words 6 words
Forgotten words 0 words 3 words 3 words
Known words 10 words 8 words 18 words
Total words 31 words 37 words 68 words
Reading time 10 minutes 5 minutes 15 minutes
Time searching word meaning 84 minutes 131 minutes 215 minutes
Translation time 26 minutes 16 minutes 42 minutes
Time making flash cards 30 minutes 60 minutes 90 minutes
Time memorizing words 209 minutes 125 minutes 334 minutes
Total time 359 minutes 337 minutes 696 minutes

It can be seen from Table 2 that there were 68 words in total and of these words
50 were not known correctly and had to be studied. However, since words in Finnish
change based on their usage, it is not sufficient to just remember the unknown words.
For each unknown noun or adjective it is necessary to remember three different forms of
the word and for verbs it is necessary to remember four different forms. Therefore the
50 unknown words from the article resulted in 134 vocabulary words. Since these words
were taken from a real newspaper article there were many complicated words to
remember such as “varoitusjérjestelmien” which means “of the warning systems”. To
remember all these words required 334 minutes of hidden study time. That is studying
while doing something else, such as riding the train or waiting for appointments. The
test results for these vocabulary words are summarized in Table 3 and compared with
those from studying the grammar textbook.

Table 3: Vocabulary and grammar test scores

Chapter Words & | 1™ test: Eng. | 2™ test: Eng. | 3™ test: Finn. | Chapter

(half year) Phrases to Finn. (%) | to Finn. (%) to Eng. (%) Test
Intro. (1% half) 131 79% 98% 95%

Ch. 1 (2" half) 111 89% 99% 99% 94%

Ch. 2 (2" half) 95 90% 99% 99% 95%

Ch. 3 (3" half) 156 89% 98% 99% 85%

Ch. 4 (3" half) 206 90% 94% 97% 93%

Ch. 5 (3" half) 303 93% 98% 96% 85%
Reading 1 (4™ half) 134 95% 99% 99%

4. The Decrease in Motivation after Completing a Major Learning Goal

After studying the grammar textbook for 200 hours, over a period of 18 months,
the first five chapters were sufficiently studied so that the reading of newspaper articles
could begin, thus completing a major learning goal of Farber’s method. However, as
Table 4 shows, the total amount of study time was only 3690 minutes and was the least
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of all the four time periods. Also, Table 3 shows that only 134 words and phrases were
completely remembered which is the second lowest total. Finally, Table 1 shows, that
with the exception of reading, all other fluency levels remained the same or decreased.

Table 4: Total study time

0 to 6 months 6 to 12 months 12 to 18 months | 18 to 24 months
Study time 3881 minutes 3904 minutes 4210 minutes 3690 minutes

This is a very important phenomenon and it also affects the students at a Kosen.
That is the students will experience a large decrease in motivation immediately
following a midterm or final exam and at the end of a course. Therefore, the teacher
must restore the students’ motivation by introducing some new variety into the learning
structure or by reminding the students of the overall goals of the course, thus focusing
on the uncompleted goals that remain. Also, the teachers should not be disappointed
with the lack of motivation as it is a natural phenomenon and should be expected.
5. Conclusion and Future Work

This paper has summarized the progress of the first two years of studying
Finnish. During the last six months the first article taken from a Finnish newspaper was
read and the unknown vocabulary was studied. This is the second step of Farber’s
method for learning a foreign language. Reading newspaper articles is an interesting
way of learning a language and increasing vocabulary. However it is also very time
consuming. As an observation it was discovered that there was a large decrease in
motivation after completing the first step of Farber’s method and the paper proposes
that this also happens to Kosen students after they take their exams. For future work, the
study of Finnish will be continued and further observations will be recorded.
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Hitting time distributions for invertible maps with weak hyperbolic product structure
Jin HATOMOTO

[9] T, [6] THEALZ55BUAHEE 2 & D J)F5RITS 2 B R I 70 A6 1S3 E A Tlc bl s s 2 L &R L
72, COMROBHANIEI X E L - REGGROEH 2§ 5 1 RITHOAZE T % b 2 HB 55 BUHN 19555 [ A 544
Thb. RETIEO THRONIZAHEROWL OPEH[MNT 5.

In [9], we have established hitting time statistics for diffeomorphisms with weak hyperbolic product structure
studied in [6]. Applications for our results are some partially hyperbolic diffeomorphisms of which restriction
on one dimensional center unstable direction behaves as a Manneville-Pomeau map. In this paper, we introduce

several results of [9].

1 EBA

PRI LCIEMIEE 2 & DB SRR T 2 £ TORMBFEOMGHEE 22 2 L i3 #m
BTETHS, ZOMEDOHRELEIZODELLZRT VAL DOEYFEH (T3 — FINRRISHT BIEED
IEHEDOES Ford, ROGMKEL T & & EMBERKICI ) #EO P CETH ITOES
KIYET 2 &0 bD) TH 3,

ZITHE, IAT—FNRRICNLTENEZOESG AEEZ S, F£H5 A DIMID ISR DO RIEAK
T EE, 206 DHEDOHTEA A ~IANNGE L 72 £ & O RKERRIZ A ~OFRERE L TERS N
2. ADHRMDBICRDOKEERZKT L E, 260D HhT A ~FIHARIR L 72 & & O KERRI: A
DMYFEERTE LTEKRI NS

R R 1 2R DMV ISR C BIfR T2, —MIICHEN =Y P E— 3 a#Er o BRI NP %E
HHI~ORRR R OFFEI e R ZRIC 3T % ([13]). FRIC YRR OFRHIEE X, FHERRO 2 e )
HROBEHRICBERT 2 ([3]). 22T OPDOREMPARICHERZ % ¢

1 RIS RIFHEEAZE 2 2 L & 125 OFERR 232 3 046 134 > ?
2 [aljFEIZER R o EOBREOHEE THN S DD ?

Zs OFEMICR LT, FER & YRR, S, RAE, Kok L OBESHN SN, Th bk
NFROBHEMEE R TG IEE 2 RO 2 20 OEBALHR & 72> 72 ([1], [17], [18] etc).

— R R DL A DT TIX, RNBEABITFRMHGEISN T 2 FH ([10]) I X 2K BG4 TDH 5.
— B D P A % 2 7 P O RS R OIRIR 1E, RO O IE— RO 1122 R 1N § % Bt 1220
FERIHE > TRITIEH SN T 2 BIREVITETH 5. I b 6T, % OFEFOMRE Kk Z Iy
RGN RO EIT 0 E EEER b0 s BE Yy, BoloRReRENLMLHC, KMok
— RO 2 BRI § 2 % BRI R OREEHVIEE IO 2 R 7 Y VNS L TP - Y YL - 7 7
A7 4 (1)), a-IREWAREEBIICN LTI 787 1, BUEREGE % b DIE]i 2 IR i 22 5
BICHT 2R 7Y VERNCHLTEaL () Ik 25003H 5.

[9]TiE, [20] CEA SN W EITEEE Z LR U728 2 OV S & b D R 3E— oW eh ey /1 %
F ([4]-[8]) izxt LT, BAEM L BIERE S OB A7 (Theorem A) . Z OFEROBAMIL, HRH
e UL AREE ST % b O MR R T8 Td 5 (Theorem B) . KM TIXZ N D DOMEREMENT 5 .

R



HR TSRS M AR e & (5544 (2) %)

2 FHER

M E n-RY) =2 v SRIEE T2 (n>2). f: M O G CHMTHZZEEE T 5, HOIARFE
v CMDBBAREMETHS LI, z,y ey IRLTA(f™(x), f"(y) =0 (n— o00) BIXZLT S LT
b5, HOAARMYE yC M DPBLEEARTH S L1X, 2,y € v I L Td(f*(z), f*(y)) — 0 (n — o) »3
BT HILTHS.

I = {y%(x)}, 25EH: C' BALREMABETH S LI, av 7 MEAK  C M, ke N L " : Kx D" —
M (D* C REHRIER) DMFEE L CROWE Wi 72T 2 L Th %:

(i) ®“: K x D* — ®“(K* x D*) F[AHEHRTH 3,
(ii) = — %[ (syxpu 1& K° 55 Emb' (DY, M) ~OHHfEGHRTH %,

(ii) 7%(z) = du({z} x D*) BEALEMIETH 2. 2 212 Emb™ (D%, M) (r > 1) & DU 55 M ~D C'-
HABDAEE L, CT-hifilz Db o m“z,.

m% L Ol C! BREMABKL ERS NG,
O N DEEEE DO LI, Mt O FALEMEG T = {y(x)}, &uifit O FLE MR 1 =
{v* ()} PIAEL TREMTIETH D ¢

(i) dimy* + dimy® = dimM,
(ii) y“-disk (3 v5-disk ICHEBTVICEE D D 206 DD HIEIR 0 THRWERLETH 5,
(iii) 5% 13 4 ICHE—RTRb D ;
(iv) A= (U~") N (Ur®).
FO B EE Lo L1, fIIEHEE b OEA A E LB, A BT O (C1)~(C5) 2T
EThHD, ATEOWALIEE v C ML Tm,y 1Ey D EDOLR—THIELEET.
(C1) A IR Z S, D vy e T IR LTm,(yNA) >0 27T

v eI 13 (Cl) DDA DEBRDERIRELE T 5. HE Ao CA D s-HAEETH S LIE, WAL CI*
DFEL T A 13 T§ & TUITH LT R CERL MG 2 b D, w-HAEEDFARICL TERIND, z€ A
IR L TH¥(z), v (z) BZNZENT T Do 2E0LILET 5.
(C2) M s AT Ay, Ag,y ... C ADFFAEL T
(a) liN=X0 yeTr® WX LT mv('y N (A \ UiZlAi)) 0,
(b) FEED i e NI L TR, e NOYEEL T fR(A) 13 A D u-TBAEATHD
(¢) fFERED x € Ay IKRLT, fF(y3(2) oo (fRi(x)) & fRi(y"(2)) D
CEREREE R: A >N %
R(z)=R;, z€A;.
Wk DERTZ. ZOLEEARER A0 X

fR@) = ffD () (ze)
WK DERIND. 2,y e AN L T, 2BERRE %
s(z,y) = inf{n > 0| (ff)"(z) & (fH)"(y) 1ZHEAx2 A ITET S )

WCEDEETS, fridfDyel* ~OFIRE L, det(D,f*) &z e MIZEIS f* DS D, f* DX a
E7Vv%KRT. C>0E0<B8<1iFfEANCOMETIERET S,
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(C3) fLHED v e " 1T LT

[det(Da(f5)")] _ B @N W) (g ey A,

8 | Qe (D, (FR)0)| =

(X1,m1) & (Xo,mo) FABRMEEZRF LT 5. AR RBEREGEHR T : (X1,m1) — (Xa,mo) HIHEXERE
ThH2ERFTIEm-HE 0 EEZ me- WL BAEICHET I ETHS. T PHEEETH L EE T Dmy &
(C4) fEED v, v/ €eTUIZHLTO:yNA =y NAIZO@) =+ (2)Ny ITXDERIND L E,

o ldetDpoan Ul S 7 1det(Dyroq) [l —
(Ia Yy € Y n Az)7
(b) © it T
d(@;lm,y ﬁ |det(Dyi(z) [*)]
dm o ldet(Dyio) f)

(C5) fEED i, €N, Le{0,1,-- ,Ri—1}, £ £ €{0,1,--- , Ry —1} <N LTN = N(i,#',£,0) > 0

DEAELT F(FAA)) N Y (M) £0 (n > N).
X DERINT c BEKEET, B Iy

ni={f(A)}i; £T 2. ny = Vi frin B Frizg,
LEMBORELDL S ER I NS o EOKLET S,
AREEMERINEE 1 23 0-BBMTH 2 &1, limg_ oo a(k) = 0 272 T {a(k)}r DEEL TEED EE N

WX LT
sup  |p(AN f7H(B)) — p(A)u(B)| < a(k)

AcFn,BeBs
BINETHZETH D,
fEED ne NITHL T,

A(n) := sup { sup {diam(f" o fe(Ai ﬁfys))}} ,
i tef{0,1,--- ,R; —1},y° €*

{diam(f "o FAn V%)}}

7(n) := sup sup
i te{0,1,--- ,R; — 1}, y* eT"

EB1.
Fact 2.1 ([6]). f : M O B4 5He L, FRLEMEEZ DTS, 52 4 € T BHEELT
Joon Rdmey, < 0o B3R LTUE, fIASSARZSERE U2, f7(T) O LOZMNERRIES Z 5 D LD~ —
7B U TR 2 A ERHERIEE v % b 5 EEORMBIM v - RT — R T (1) 202, v(0) -m, ({R >
(}) < oo ZiHiTz L, (ii) {vg;,(jl }oo  IZHMBITH B b DITK LT v 13HS

a(n) := max {o (v(n)*l) LOA(n)"), O(T(n)")}

IR LT a-IRANTH 5.

(9D ERERITKRDBY THD .
Theorem A ([9]). Fact 2.1 LA U{RED [T,
LTAA) € (0,2] BFAEL T

sup [v ({A(A)w(A)Ta > t}) — et <12¢/2v({ra < n}) + a(n) + 3v(A)
>0
22y, a(n) 3 Fact 21 DHDTH 5.,

lim, oo ({74 < n}) =0 27 TIEED A € Fr Tk

DRI 5,
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2.1 EAS

2RI —F A T? Lo CH oGS g T2 O (0 < o < 1) IFIENEAER p 205, TORE
Al-4 %Wl ET5:

AL T2ED/ AL ||| L0<A<T b Dug- AN T,T? = E*(z) & B*(x) BEEL TRE M7 T

=1 (z=p),
<1l (xz#0p).

0<e<1IZHNLT, D. 3ROPDOFRZFLE T e DFAKRE TS, RE A 1I12XD, [16]
Theorem IV.1 225 ¢7(2)(0) = z (0 = s,u) ZiHicT 2 DDHHTEGH ¢° - T2 — Emb'(Dy,T?), ¢* :
T? — Emb'(Dy, T?) 235F(E L CTHLEMEE W2 (z) == ¢°(2)(D?) & BALEME W () := ¢*(x) (DY) 1%
RAEWT-T: (i) T,W(x) = E°(2) (0 = s,u), (ii) g(W(z)) € W2(g(x)), (i) 82 & > 0 BHEEL T
g (Wi(2)) C W(g~ (2)).

IDagles@ll <A, [1Dag™ |puo {

A 2. ¢ & M 75 Emb?(Dy, T?) ~® C?-fiilicBI L CHEfiTdh 5.

A 3. Wi(p) & [—¢c,e] LT DLE, glwup) PV 7 7 3RZHT !
g|WEu(p)(x) =z + z|z|* + o(x?).
A 4. g INHEAENTH 5,

6] £ 0, g FBBMBEMIEEZ b, K2y el BEFELTm,({R>n})=0(n =) Ths. ZOLE,
EED o € (a,1) KN LT an) = 0m ot L4 3. 5T, Theorem A % g I T 5 & RAYR L
¥ 5:

Theorem B ([9]). g 3 FDObDETE, fFED a e (0,1) ITHLTg i3 SRBHEIE v 255, JENHHHY
AE L p DIFEEDEFHE PICHLTANP =0 Ziii7zT ns V¥ — AIKHLTAA) € (0,2] BEFEELT
fEED o € (o, 1) ITRL T

sup [ ({A(A)w(A)ra > 1)) — ™| = O(n (-1,

BEFE AURIIEIE GUERS © 23740136) OMREZ T 2D TH L, T ZICHEERT.

%

& 3T
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Curriculums of Mathematics in Tokyo and Kure National Colleges of Technology

Yuji AKAIKE

In this paper, by using exchange teacher system among National Colleges of Technology, I

compare curriculums of Mathematics in Tokyo and Kure National Colleges of Technology.
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The Japanese Way of Thinking toward “Michi”
Shintaro SEKINE

In general, it is argued that language is strongly influenced by culture, and people’s life is based
on the cultural context ordered by a variety of words. From this standpoint, “michi” in Japanese,
literally translated as “way~ in English, can be examined for traces of Japanese culture.

This paper investigates how closely the words formed by adding “michi” (or “dou”) to certain
elements are tied with Japanese culture. In addition, it is claimed that the words ending with “michi”
reflect thoughts, beliefs, attitudes, and social values in Japan, and an aspect of Japanese society has
been shaped through employing a word like “michi.”

Keywords : language, culture, and communication
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ERUELD(C, TAE] &(F, TAD (Tz&dD)
Bl THD.
OALD [C KB &, humanity &(Z,
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(B DBR(CHDTE) ASULWAESAHNERS
NBRETHDIEVWDIEANMREICSHD, =N
WBIZESNTORWLDIGEZELTAE (£ED
HWE) CLTVBDTHSS. BIRIE, EFEAFT
« VIRETHDHD T DHEMFPRARKEKL
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[ 14 R(CHD [TRTOERIZ, FEDOFICFEE
THoT, A&, %, Mhl, =85 X(Er
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BANOHEDORTHD, #HEDHR SMATHR
EDFEFREIRUTVND END T ETH D,

(11)
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BRODENS, [EH - 111, TR - F=1,
[RE] D3 DICKBILEEN, 5 3IEDHRELL
8, 25 4 IHDORABIDZSNE X, DHTXIEREE [E |
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REHVRIRADEMLOHDFREVWDIZITT
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(3] £925(1E&, E] (C& [TEEFEl &
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An analysis of class communities by using Questionnaire-Utilities (Part 2)
Kazutoshi KURODA

We have conducted QU that targets TNCT freshman in April, June and December in 2012. We
have also conducted QU in 2011. In this study, We have analyzed the results of the QU in order
to clarify the characteristics of TNCT freshman class communities, and also compared the years
2011 and 2012. Analysis of the QU in 2012 shows that TNCT students are very high motivation
for learning in April. However, this high motivation for learning was significantly reduced in about
8 months. On the other hand, the score of “feeling of infringement” became high, the rete of the
satisfied group was less in December. These were the same trend in 2011. Overall, willingness school
life didn't decrease compared with 2011. We have also investigated about what students are feeling
difficulty. The satisfied group, didn't feel the difficulty of communication than the other groups.
On the other hand, the group in need of support was not good at act a planned manner, emotional
control and language ability. We need to support for basic skills on learning for these students while
increasing their self-esteem.

Keywords : QU, class communities, satisfaction with school life, willingness school life, social skill
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Creating a social networking and project collaborating site with Microsoft SharePoint 2010

Rauno RUOHONEN®, Hirotaka TSUTSUMI*

This report describes the progress of setting up a virtual environment for SharePoint 2010 and
creating a social networking and project collaborating site with it. Because the working environment
is a school, the SharePoint site was aimed to provide students and teachers with an intranet portal
that can be used to track departmental and laboratory specific events in addition to the personal
project workspaces.

Keywords : Microsoft SharePoint 2010, Windows Server 2008R2, Intranet, Virtualization

1. Introduction

SharePoint is an information management system developed by Microsoft that allows its users to
work in a web-based environment. It allows sharing and managing information of the enterprise with
browser software, functioning as an intranet service. SharePoint comes with built-in functionalities
and third party developers can provide extended functionalities according to the enterprise’s needs.

The subject was chosen with the criteria of personal interest and the purpose of finding a way to
have a relation between the field of mechanics and computer networks. A lack of intranet services for
students and the use of dedicated workstations in specific laboratories inspired the use of SharePoint to
create project workspaces and a common portal to communicate within the school network.

2. Physical setup

The physical equipment used included a
desktop computer functioning as a server with
Intel 15-2300 processor, 8 GB RAM and a 500
GB hard disk. The operating system of the
desktop computer, from now on referred as the
RAUNOLAB, was Windows Server 2008R2.
The components were chosen to meet the
minimum requirements of SharePoint 2010
Server [1,2].

In addition a personal laptop PC was used Fig. 1. Physical equipment
to connect to the laboratory system after the
initial configuration process.

* Helsinki Metropolia University of Applied Sciences
** Tokyo National College of Technology. Department of Mechanical Engineering
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Fig. 2. Topology including the virtual computers

During the installation of RAUNOLAB, the 500 GB hard disk was partitioned into four parts: three
80 GB partitions and one 160 GB partition; one for each virtual machine plus the host system. Hyper-V
was used to create three virtual machines with the following purposes:
- AD-SERVER to control the virtual network and provide Active Directory service
- SP-SERVER to provide SharePoint service and host data uploaded to the SharePoint site
- CLIENTPC to simulate a basic computer in the network, meant to be used by the normal
users

AD-SERVER and CLIENT-PC were provided 80 GB of hard disk space and were configured to use
RAM dynamically. SP-SERVER was allocated with 160 GB of hard disk space and was configured to
use a fixed amount of 4 GB RAM.

3. The virtual network

The AD-SERVER (Windows Server 2008R2) is the domain controller of the virtual network. It is
responsible for three important tasks:

- DHCP (Dynamic Host Configuration Protocol) [3]
o Provides IP addresses for devices

- DNS (Domain Name System) [4]
o Translates web addresses into IP addresses, in particular for the SharePoint site

- Active Directory
o For authenticating and authorizing users in the domain network (User accounts

and security)

The accounts configured in Active Directory can be used to log into the servers and the CLIENT-PC.
Additional security policies control who has the permission to do specific things. For example, a normal
student does not have to permission to log into the server machines, or change important settings on
the CLIENTPC. These settings can be propagated to every machine in the network via Active
Directory.

Figure 3. shows the first two events that happen when a new computer is joined to the domain. The
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Active Directory adds the new computer to the
I domain network, and after that the DHCP service
gives the new computer an IP address.

'AD-SERV SERVER l I:' After joining the domain, only accounts

‘;;:;VE Dirgctory I configured at the Active Directory can be used to log
fRico New PC joins the domain into the new computer.

, The SP-SERVER (Windows Server 2008R2) is

- I used to create and host a SharePoint web site, and all

= the information that is uploaded into it during its use.

Fan SER‘\:’-ER The web address of the SharePoint site in this case

Active Directory EI I was “httpi/sp-server”, and the IP address of the

DNS = server was 199.99.99X (the DHCP service at

AD-SERVER gives the PC

DHCP an IP address

AD-SERVER gives the SP-SERVER its IP address,

) which can be something between 199.99.99.2 —
Fig. 3. Phases (1) and (2) 199.99.99.254).
When an user on the new computer (or any other computer) in the domain network tries to access
the address “http:/sp-server”, the computer asks the DNS service at AD-SERVER to translate the web
address into the IP address of the SP-SERVER, which is required to connect to the website.

4. Creating the content

The SharePoint site consists of a front page, departmental sites and laboratory sites. The front
page; httpi//sp-server, is the default homepage for the domain computers. It has links to three different
department sites and can be used to publish information related to all the users of the system. The
departmental sites have their own calendars, which can be used to track events related to that
department as a whole, and also the possibility of using a discussion board.

Most focus was put into creating the laboratory sites (only one laboratory site was created as an
example), meant for individual laboratories to use as project workspaces, enabling collaborating
between the students and teachers and hosting research/project related data. The laboratory site also
has its own calendar and discussion board. Each member of the laboratory has his/her own subsite at
the laboratory site, which by default has a text content editor and two file libraries for important files
and images.

Every part of the SharePoint site is highly customizable, requiring no technical knowledge besides
learning to use the SharePoint web interface, which is very much alike the Office 2010 controls.
Controlling who has access to which parts of the site can be managed by the respective site owners and
the administrators.

Mecha Robotman ~

» 2 ! vercana ==
74| £l : a7 X
Eot ChecOut Paste 0 B Z Usex,x W.A.A EEZam SV | e | D o it

Fig. 4. SharePoint 'Ribbon’
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Front page

Mechanics department site

Fig. 5. Front page, mechanics department and precision engineering sites

5. Conclusion

During initial planning for the project, several unachieved goals were set, including: Microsoft
Exchange, Profile Synchronization between SharePoint and Active Directory, making the site visible for
computers outside the virtual network and several others. The final SharePoint environment was
accessible only by taking control of one of the virtual computers with Remote Desktop Connection,
which could be done from anywhere in the school campus.

The most challenging part of the project was troubleshooting initial configurations and adding new
services, requiring a lot of study at Microsoft TechNet [5] and various other websites found via internet
searches. The system works as a whole, but is light in content due to fact that the target audience was
mostly finished with their respective research subjects by the time the SharePoint environment was
ready for actual use. With more exact planning and possibly more hardware resources, a more
extensive intranet service could be created quite easily.

Most importantly, the project was a good introduction into the installation, configuration and
administration of a SharePoint 2010 environment. The experience gained throughout the project is
valuable in my future studies of computer networks and Microsoft’s networking related products.
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Systematic Creation of Wind Turbine Airfoils with Mapping Function and
Evaluation of Aerodynamic Characteristics of the Created Airfoils

Sumio SAITO, Takahiro YAMASHINA, Tatsuya ICHIKAWA, Masaaki TAKAHASHI,
Takuya IWAMURA, Junichi MIHARA and Kazuya KODAMA

Currently, widely used large wind turbines with propeller-type rotors on a horizontal axis employ
wind turbine blades, the thickness ratio ¢ (ratio of the maximum blade thickness 7" to the chord length
C) of which is small at the blade tip (thin blade) and large at the blade root (thick blade). To improve
overall wind turbine performance, various blade tip-root geometric components have been proposed and
adopted to wind turbines in service. Regarding the entire structure of wind turbine blades, it has been
recognized that the improvement of the aerodynamic characteristics of the airfoil at each blade portion
is necessary. And it is also important to consider the whole airfoil of wind turbine blades systematically
in order to improve the power efficiency of wind turbine system. To clarify the effects of the surface
roughness of typical thin and thick blades on aerodynamic characteristics, the previous paper examined
the basic characteristics and flow conditions around the blades at different angles of attack, including
those before and after stalls. It also suggested that the aerodynamic characteristic curve of each blade
could be divided into three regions according to the angle of attack. However, each wind turbine blade
has different airfoil profiles along the blade span, meaning that the airfoil of the entire blade is not
considered for airfoil construction. To consider the airfoil of wind turbine blades as a whole, this paper
examines their aerodynamic characteristics and the flow behavior around the blades by applying a
conformal mapping technique to systematically create airfoil profiles in the section from the blade tip to
the blade root. We call these airfoil profiles “TNCT (Tokyo National College of Technology) airfoils”
and exemplify their application to the entire section of wind turbine blades.

Keywords : Wind Turbine Blade, Aerodynamic Characteristics , Angle of Attack, Pressure Distribution,

Velocity Distribution , Wake Distribution, Conformal Mapping
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Table 1  TNCT(Tokyo National College of Technology)
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Thickness
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Fig.5 Experimental apparatus




44 HRU TS M AR e & (5544 (2) %)

KA L e DR U OWEITIE, JIS v h—F
(6mm ¢ YO & HE~ ) A —X D% iz,

X 6 (33 L, Tk X OE% 5 O SAh %
HETIEOBG T 0 —7 D kT 13— i %
TNCT-11 ZZBNIRLTEHDTHD.

R B L O FEMOTEES AR, WA H
BOFRIMIEICBNT, ETFEE b EN TN
BE%EST 55 EHOMET, 87 —7 (I
YEEHR 7 0 —7, B3 0251R-T5, KANOMAX i)
@% L FHMANC S[mm][#IE CRE S, Bt
HOIZEVRIE L.

£, BEEBRTORMOAMAIL,FEA S OHIONL
BlIlBWT, 7o —7 28 %KLY
24[mm](20%C) %5 OMLEICEKE L, E TN Hm+
60[mm|O#FIFH CHRE ST L Z Licky, AFF 21
FIAIE L7z,

HIE U 7= Wl i, JBGRE DEsic s b v
il U x4 2w U, TEL, F2, OO
RS T3, AU X i L 7.

s 1 [1¢ 2
R Nt ) 4.1
-2 U{n;@i u>} @)

© ©

s E iR O HE (R 72
wp + RERAN D P E A
i E E

S

Tho.

X5z, B EER OO RGLE AT 57
0, TIWCRTEHIRE T VEROVST NG
HAERv, 3Em &0 EHmIc simm]BEL7=r
BECTOMNDOEEZBETEDHEIITLT.

S
S
1 o

,/_Iz-s[mm} SR

e | Y L i 4
P W, 9 _I- F o)

’/’, -I- l“’-- R 2,_'7 Hot wire probe
& A%

-60[mm]

N

Fig. 6 Measurement range of velocity distribution

| Y AN

Mounting wire of tufts

Fig. 7 Flow visualization used by tuft method

5. REMRRLER
51 E#HLEDEVIZE ZBEOFRME NPT

DEL

X 8 T EI L UCGRIE LT 4 FEOE AL
DOER D THIREHERA | (25T, LA /X
3 Re=1.4x10° DZMET T, HA M a % 0°25 40°
F OB ST REOHIMRE Cp B L OHURE
Cp DAL Z T

HXADKENE ZATHATLRHEETO
IR T 2R E C, DEABIZ DN TR D &,
JEZ b 6=17%DER, Az A a=6" LLFEFRE,
ZOMERRHBRELEANTND, T2, ZOHIH
WZBITD Cp DIEIE, BEHRLO/NSWEIZE /NS
{7poTWA.

S HIZERLEDO/NS WV 6=11%E 17%DFEIZON
TIE, HR A DOKREWKIERL OFEE T O IIRE
CLOIRTRRELENTND.

1.6

1.5
1.4

TNCT-11 0 ®
TNCT-17 O *
TNCT-23
INCT-30

Lift Coefficient ;.
Drag Coefficient Cp,
o
(=]

02 4 6 8 10121416182022242628303234363840
Angle of Attack a [deg]

Fig. 8 Aerodynamic characteristics
(Effect of thickness ratio of TNCT airfoils)



kWAL W, mAE A, SRR

ZHUTHKIL, EHRENPRKRELS2DIFE, 2D
THEEII/NEL, 0=30%DETIX, Bk C
DIETIZRONRNEDOD, ALK 30° LLT
DOFEWTO C, OfEIT/hEV. —J5, Jih%E ¢
DIEIE, BEHRLO/NS MO L D &, HZ
AR 40° OFPFHAE TRKENZ ERDND.

R OIZRB VT, EBRICH Wi s L OVER
DOWFE LS, TNENOHZAORE X OHFIZ
ST, B OB L OBUMRE ¢, TREND
FEPERAROME & OB IR, = DOFEKIZK
BITEDHZ EERLEDN, ABITBWTY, Rk
WL, ENENOEBIZIIT DI DZEE) %
A5 Z LiC L.

ROBHLO RN LY, TR IR DL
BIZEDDENTH D HDOD, LUTF O =-S5
IZRAITE S.

(1) fE T © Wxfa=0" ~10° T, HIfRED
HIFR O & DK & WEEIR
(2) fEIRIT : XA a=10" 1 OEIMRE DM

80
a=6° {
60 ;
= 5
£ 0051 0051 gqsh r":. o u/Usy,
= 40 . ) 5 )
= 3 2 o 003[T 3 X
7 5 s ;
2 20 Q X X : ol g0 L p 5
] o] X Q9 I'q
=] ] ) (o J o
g P 5é K
5 0 i — = — [ X X .
e x| b G A .5
NI ERE RS
= 20 o s Sl : A o)
i R ¢ ; a9 O
£ 005] 005h 00 Sl 7 3 X
> 40 0051 %
TNCT-11 :: ¥
60 ulU o O S
r, |e ]
-80
0 0.2 0.4 0.6 0.8 1 12
Horizontal Coordinates x/C
(o] .
(a) a=6" (Region 1)
80
0=241
60 S
— 3 e
S TR i e xu/Us,
£ ? Q 2 ¥
= 40 : T 0031 '
= 9 Q T 4 s
3 5 22 Roosa } &
= 20 2 . 005 X
& —— \l\ 3 - B
S ol L i ) 0051 o)
g 0 ‘i‘;,‘ [°) m i 1> 5
& = e
o 0036 s S ¥
s 20 RS [ I
Q oo0s1| U Q & & N N
£ 0051 A ¢ Jle & q
= L2 T e % )
INCT-11 oos1 % | § &
01 wle |O y [

T, [ ]
0 0.2 0.4 0.6 0.8 1 12

-80

Horizontal Coordinates x/C

(c) a=24° (Just before stall)
Fig. 9

£ SR A U 7RI T A & SR AR o BT 45

ERICRDEToEE (27271,
TNCT-30 DO LA 2%, HiR%E D
EORTIER NN D T, fHiK ]
L BB D iR OE & 23N
S B ETOMHEEETB)
(3) FEIKIN : FEUSC I CAREC, 3 K- Tl itk
BOEDD U Tz S5 % D FE
DUFOfiTlE, EREALORLS THEEH
B DO L, BAREORH/INEW TNCT-11 & &
H R Z UV TNCT-30 D D DOEA KR, B D
KN X DBEFEDE N OV TR .
5-2 TNCT-11 EOEBEICE 1T 51T
BHE Y o OEAREE
9%, fEk I BLOFERTIOEX AL LT a
=6" & 14 &, £z, KAEROLZ AL LTa
=24°%, I LIZHEKIT O % 4 & L CTREZ D
a=26" DOEGAEIZONWT, BE Y O/ A & i
SAAEANT, o, dhBs 2B TR

5-2-1

80
a=141
— 60 R
= o0sL o osh Tu:' wu/ Uy,
£ O ——Ir— 905l %)
= 40 e & 7 ¢ X
) b i Q 0031 S )
2 20 D % 3 S L B )
o) <0 0.5 )
I =53 EFE
i<t 0 R | E—— 9 l.‘ ! 4 ¢ il
g ;9 2 T ¢ o alos 1l
&} n: 3 i o » g X
= 20 ¢ . o S S ! A
S 16 ¢ 3 H 4 el f 3
£ 0051 o — ;x Sl 4 R
15} 0051 o0sh Al ¢ P
= 0 005t 6 o 3 i
| 5i&
TNCT-11 0051 & ‘:
-60 u/U & ] .
T [ ]
-80 =
0 0.2 0.4 0.6 0.8 1 1.2
Horizontal Coordinates x/C
(b) a=14"> (Region II)
80
a=26
60 5
— 0051
£ 0051 Tu} : H/Uw
£ 2 S S b X
S 40 5 - o
= § o} 300351 t K
> ‘ Q - 3
% 20 —1 ¢ e$ 4 2005 L ::
B IS 5
B » o <"'k/"00.51 /_‘i
x o I = 5
'3 1 Q i & g 8 N\ #° 01?
= 20 = 2 3 S
2 5 3 o] &
= 003 [1 005 Ti 9 3
& E ( 3 1%
2 -40 I —— q )
TNCT-11 inEile o] P :'
0 ulle. O 0051 ‘
T, [ -
-80
0 0.2 0.4 0.6 0.8 1; 12
Horizontal Coordinates x/C
(d) a=26" (Region III : Just after stall)

Velocity distribution around blade and wake distribution (TNCT-11)



46 FOR TR AF R M AR e i (544 (2) %)

DTHDH.

HEFATIE, ®EETHE bEANHROHL
HIZBWTENENE LR 2557 5 5 G OAL
T, ZHUI 9 NOWHE AR &7~ LT JERED 1.0
DEZATHTED.

FEIR I O 2 M a=6" DA, BEEBIOT
R OFAUL, ZFNENOREEFTIZIE O TIIX
—HERIRES AR L TEY, MAoEhEs b
FIIVMEE 72> TS, UL s, BEHD
O EEITFHICBWTE, b TICiEOKT
DHEGAL, 230, ELATRI HZDHINL Tnd.
DD, ZOWMNWDEED, BEOBFIMITH
HEL TSI NN,

IR O 2 A THD a=14" OFENREE L I
ARNZ T T OFA L IZIERCTH P, Hx
OB, RAOFEO Bl opE s o
PORMNLEML TS, LavL, TR
HIE, REHRoME R LTS, B b
ik 1 YA EIFEAEEDLT, ZoMEkET
1%, BE Y OGRS DOZEEITIT R E IR A
SNRNWZ ERbID.

S OITH X AR, B C 3 ek L e
HIGEERTOMX A THDH a=24" TiX, BAQ
RO EEMIOFERER L, 2o, BERLD

20% LiROEFT D, B EEIFIZIS T D ED
EERAKRECHNTWD. Z OWEEIE F OfERI,
REBRICRDLESIBICR EFETIERLTEY,
R OWHEK T a2 T B a b R&EL 2D,
o, BRI HHEIL TV A,

il % ORI T 52 A a=26" T,
B R OFHEO T OFEPAN, BiLE D 60%fF
PETIRAY, HittE s R Ll KE HER
LTS, ZORETH-TH, 3 FmmMloiH
A, ENENORIEEFTICBWT, 1ZIFE 8k
iR LTV D,

PLEDOWN OB 2 & 6 ICFEMICHmETT 57
b, PLHFAVERST Y 7 b (SCRYU Tetra/V9) ©%
FAWTHRMT L 723 2 3 geffic BT 2 it ok
REAarZKE LT 10 IZ7R7. Kicik, B
2 DA OIRNTRE R OMIZ, BEE TITHZA
DOEL/NIVWHFIE LT a=0" %, £z, HZAD
KEWHIE LT a=30"° OHBEICH >V THHFREL
7.

HZ A a=6" O, TAUI®E L KOV
& RIS TiLE 72> TWDHHR, a=14°
TiE, B EEOIREFRAHT D DA T BEL,
ERRFER LRSS L, ZofEBIIRE AES
nTn3.,

i

(d) 0=24" (Just before stall)

(b) a=6> (Region 1)

(e) a=26" (Region III : Just after stall)

® a=° (g1on ‘7

Fig. 10 Calculated flow pattern (TNCT-11)



Fmk, R, WL A AR, SR, RE SRR RN L 7R R B A & A SRR o R 47

KERBEOHZATHD a=24 L a=26" IC
DWT S RERIS, RETRE RO TS, 13 < B
RELBNTHDA, DEMICRAUE, BEY O
TALOZEEL, ERFERE L<FHELTWD b0
LEZXD.

EHIC, MXAORKEV a=30° OBHAITIT,
B RO BEEROIER AR 5N,

—JF, MxAOKRL/NSWEE LTHITF a=
0° DHHE OFNTRE R 2 25 &, 3N o 3 ok

X0 FHRANZNT TR /NS WEIDN R 5 5.

ZHUT TINCT-11 AR Z VD DOWEERTH LD,
TORPROFBZLY, Mz 0" Ofa, #

THEAATHT RN HHMADOIL BENRFEAE L T
HZ LA bDLEEZOND.

5-2-2 EmEDOENZHDANVFRGAA

M 11 1% BRoKFEIRICR T B E 0%, 3R
A Ko B £ T o Kl O#PH O FBALE IS
BWTORLEHDOT, MPITITEZIR &R T
it L=, BIE L7Z AU B IR ORND O |
OFAECTRLE L, 0 [mm]23FEIHZ, £72, 149 [mm]
ME O RERITAH Y T 5.

Io"‘ —.ii—e °
. s " 149
(&)
g4 <z -
"a' o —< o—=¢ ». 99
Ty
"2"-. - e > . /'/ \\'l\\
3 g \}‘0
o0 A% G
g 2l 24 P
w
P 2
& 0 02 04 06 08 10

Position x/C
(a) 0=6" (Region 1)

. * - 2
a % o ro—e——a _ 149
= 4y -
Z 9 ¢ “09
= 2 6. P
S o 19 ws\
g, 1 24 =R
o 0
3:"' 0 02 04 06 08 10

Position x/'C

(c) a=24" (Just before stall)
Fig. 11

EIE T O 2 a=6" LI OEZ A TH
% a=14" BLOEIMRE C, 13 R & 70 2 KRR E.
AIOMZATHD a=24" ([ZBITDHE R/ J7H
JE 53T % 25 &, B ki & FEANOE D,
M ANRKELRDHIFEHMRLTEBY, BREK
C, DEEXHE LTS,

LL7ens, ColzxAaogadt, BEH
ETNHEAIOE 2N, B L D PR E <
BN TEY, TAXZ M (S/C) 73 248 L/h&E
Wiz, B <IE Y, Bl Eoiho "k
THEDHERNHE LW L AR LTS,

INEHERT D7D, K 12 1247 MEICED
= FER ORI EE A T,

Wz a=6" 15 24° FTOMEERD L,
R IR &2 7 MIPRA T AN VTN D DIk}
L, BEHIITVALE TOX 7 ME, BEBKSIZET
KBRDIFERERFPIFGFANCINTEY, =KD
VN E 2o TS, ZOMEME, WX ANRK
XL MBI EHETHDH Z NN D.

ZHUTH L, KEZOERIIOMZ A a=26
DA, W2 a=6" 15 24° £ TORRLITR
720, M1 T LI, B EEAOFE) 73R

e . A 149

b

|
[3=)

= kS
M,
=]
B
g4
‘0':?

’ 0
02 04 06 08 10

Pressure Coefficient Cr

Position x'C

(b) a=14" (Region II)

AR A 149

Pressure Coefficient Cp

: 0
02 04 06 08 10

Position x/C

(d) a=26" (Region III : Just after stall)

Pressure distribution in spanwise (TNCT-11)



48

(a) 0c6O

(Region 1) (Region 1II)

AT TR ERICDIZY —EDMEE 21,
ZOfHEDOEFT TORNEHIKELEL TVWDHZ
EBRGMD.

—J7, BEHNZ /2512 E, B ERERMOESNR,
BRI TREL - TEY, Einfhro i
KIELTWeWREFE L XS REAZLTWADZ
ENbns.

g, K12 IR LTS T ROEEIND, A
PNUFRMOBRPLIATTH 7 FHBFERIL TN D
DIZxt L, BIRAUITOH 7 hANIZIEFRN ST I
WTWBZ END YW TX 5.

5+3 TNCT-30 EO&EEICH T 251
531 EREYOWhDOEAEE

B 13 0%, fEisk D, fEisk s L OV ds U
DA MR AT DEE OFHE A & RO%E
SAiEAMNAT, £z, BRI A RNMATRL
TbDThHD. ENENOREREFTIL, TNCT-11
RoOGE LRME ZEETHE BEANCFHROH
DEBIZBWT, ENENHLEELEST D S EHET

W TSRS M AR e & (5544 (2) %)

(c) a=24"
(Just before stall)
Fig. 12 Flow visualization on upper side used by tuft method (TNCT-11)

(d) 0=26
(Region III : Just after stall)

DHETHD.

fEIE T O Z A a=6" DA, BERBLIOT
ERlOFEAIIE, OO T, 1RE B2
WO AR LTEY, MAOELIES HIZITFIC
TVME L 72> TV A.

Lo, BREEBIOTHERME L, BOKKE
FF B Z T E TN O T AN NT T, BT
THEDIK T T BN AN 5. Ziuldz f
D a=6" EL/INZ NI, WEALZKTT 2 RATEHOR
TR OHROEENR, BOKKELDOMELD T
WANZHE N D E N2 D,

Wiz, RO OB XA a=14" OHFAITIE, R
A O R OARE IR 2B AT AN FTHLA L,
Z DT DBEOB IR S 3 Ll TRE <
JRDNY, I OFELIVR S I L TV 5.

ZHUCx L, ETEMATIE, A OBEIE
W, HX A a=6" OEE LD E, BITHhoT
FAVIREEZ R L TV 5.

TEIII O 2 /4 a=28" DFE, T EHEETHE
DR THIEIR TR A DI, S HICROTER

55

an T &0 80
= ves1 0081 gos) a=6" | — 0051 pals =14 — | SR W a=28" |
E &0 ._ ‘. T E 60 — _ : 2‘_ 1 = E 60 ¥ - 1 _._I] 1 4 ;
E } : ; Ll ossh T4 fuULE i |_£. [ ooy T U= JFJ:i Fik 1.4 |/
O T W Ll b2 ' L w . Y| 2 T sy | B
%” 20 LN - |: % 20 ( A ens L‘; 20
',E o 1 ‘_'_ﬁ & 2 g 0 \\ﬁ \_E S E 0 K LAN 0 0.5 1 <2
= o ] 5 2 =4 I B n 5 o= ] . 040:5 1]
8 s 7] 1) 39 3 ¢ 1 eol2 P Alds IR 2, LE [P e
2 RERES ORI R RE RN N E R
% R vy LN AL —gas T .8 -0 oa.si qlw-_s] -ﬁ_n s YW Rl ST N 051 " Ok o =}
o TNCT-30 u g TNCT-30 LEER 5 g TNCT-30 LLERY E -
> ulUo |0 y > v, |o 5 >0 ww. [O e d
-80 L l L I -80 L. |m -80 L I = P!
o 0.2 0.4 0.6 0.8 1 1.2 0 0.2 0.4 (X 0.8 1 1.2 o 0.2 04 0.6 0.8 1 12
Horizontal Coordinates x/C Horizontal Coordinates x/C Horizontal Coordinates x/C
. o .
(a) =6 (Region 1) (b) a=14"  (Region II) (c) 0=28"  (Region I

Fig. 13 Velocity distribution around blade and wake distribution (TNCT-30)



FmE, R, WL A AR, SR, RE BRI RN L 7RI R B A & A SRR o Rl

0 PRIz, FEEEO /N ZOGEE A A
bILd. ZOORBEFITHEIT HHIEHEEN S 5
WZIERLTWa. —FF, B NElOFLE, ik
DOMZA a=14 OHELIZLAEEDL RN
MENREEZ R LTV 5.

14 1%, AR RERIZ BV T AT AUIET
¥ 7 k (SCRYU Tetra/V9) ©% FH\CTHENT L7
NOZEE A, fECT, SR 36 K OMEIIT 0> 430
ZAIZBWWTORLIEBEDOTHD.

Hx M a=6" O, W EEAOIVE R
B i< BEL, F72, BT mEM o b RERT
ITCHHOBWFIRA AL O D Z &0 h, FEREE
R LIFHELTWS.

S HIT, fEEI 3 X ORI O 2 M1 3510)
LIRS R TIE, IX<BEEEARE<HILRLTE
0, EEACEE, TNCT-11 BOBE LR,
RIE Y O OFEL, EBREREZESTLHO
LlpoTWD.

BEFTIT, 15 (ZA IO X AIZBIT 5

B RO OEE A2 2 7 MEIC X 0 AL
T HEEERT.

49

KpEIk O 2 AT BT DN OB E R LTz Al
BALBENS G, Bl oFES AR D £ ¥ L OE
PR L I<HIE LD E R oTND Z &3k
WTED.

5:3-2 EWEEDEHAGAADARNFRGA

B4 16 1E Rk oA sEkIC I DI E ) %, #E
DAY LY FRAIO I OFNLEIZ BV TR
L7=b DT, RITITEBER R CHfat L7z,
BE Ui AR ALEIL K ORLD Oy FOFfE TRl
# L, TNCT-11 ZOEGE L [FEE, 0 [mm]A 3G,
£72,  149[mm]BEDOHFREIARY T 5.

I T O Z A a=6" LK O a=14" D
A, ® bl & NEM OB A S T OE )55
ARINZ AAUTIFEFEHR D Lo TV D,

Wb & MO ZEN b R E W E T
AN §=99 [mm] DL ZATHDHN, DL
X, BZAOEIMIENKREL 2o TWND.

FEIII D =28 OHBFAITIE, EHENHKH K
TUVVEIRIE, $=99 [mm]Z & HEIFITITV Y S=49
[mm]f1T E TR > TWB . FDIESZEIL a=6

(b) oc14 (Reglon II)

(Region III)

Fig. 14 Calculated flow pattern (TNCT-30)

(a a=6°
(Region 1)

(b) a=14°
(Region II)
Fig. 15 Flow visualization on upper side used by tuft method (TNCT-30)

(c) 6=28"°
(Region 1IT)



50 W TSRS M AR e & (5544 (2) %)

L a=14" OFH LK EL, GIRE C 03,
MOBMZADLHE LY RENZ EELRIEL T
5.

149

IS

A A
02 04 06 08 10
Position x/C

(a) a=6" (Region 1)

Pressure Coefficient Cp
(3]

o ko= B

149

ko

)

o koo

R ARV -\ 0
02 04 06 08 10

Pressure Coefficient Cp

Position x/C

(b) a=14" (Region II)

TS

(=]

Pressure Coefficient C»
(]

0
02 04 06 08 10
Position x/C

(c) a=28" (Region II)

=

Fig. 16 Pressure distribution in spanwise
(TNCT-30)

5.4 TREBERE | LAETL— FAOEH

AT £ TICHRE LIS R D R 72 % 4 T O3
W, BAEH DREARICHE TIZhbe VA L,
—ARKOT L —RELTHERLELDEZK 17() I
Fo, TOTL— FERERLE U THEELY
A OREAAES 2B 17 (b) 127

EEEORHE L AT L E L THRBT S0,
JE B3 AR D A 1 PRI E ORI D A7 6 77,
FEEMEOFIE ST RS B E U7 it 725885 5 B O KR
A, I BIEFTEARH U —IR G B DIk
T OHHR 7 KRk 2 70 BARB BN AR RE & AR AT 9
LDIENRELRD.

(a) Shape of
TNCT blade

(b) General view of
TNCT wind turbine

Fig. 17 Developed TNCT (Tokyo National
College of Technology) airfoil

6. #%
AT, BRWmNOERCHETTL—FE
BIRERER T 2 & EATIC 35T 2 B 5 S5 A% 0D
FEZET U CRMAICAER L, 205 O
ZHRER L OBEE Y OFOFENC OV THRET
L7-.
FORER, HoNIo=m1E, UTFTDLEEY
ThD.
() BBz EAT 52 LickY, e 3
BRMHNCAERT 5 Z LN TE, MO FED
T EickY, &, FUIEitkRED
TR AR c L v, EEICKEE E 2D
NHBEEMNSERF CORMABETEDHILE
~LTE.
() B IR K &7 3R 2 U B3 |
ERRL, HEEEREOREWREMEZFHIZ, Z0
ARSI E 2 L7, £/, BE Y oih



FmE, R, WL A AR, SR, RE BRI RN L 7RI R B A & A SRR o Rl

DOEENNEIPR ORI RICEART 2 2 & &
MIRATHER & BT 2 Z EIC K VSN L.
() ARk Uiz THOmSERE)] 2RE7 L — e
RIS D02 R L, HbE TaEDmE
AT DAJERBIT DS & A8 O BAR R IR E
[ZOWTRE L.

X )

(1) SAITO Sumio, YAMASHINA Takahiro and
ICHIKAWA Tatsuya, Research of Aerodynamic
Characterstics and Flow Patterns on Thin and Thick
Blades of Wind Turbines, Research Reports of
Tokyo National College of Technology No.41(2),
2010, pp.19-27.

(2) SAITO Sumio, = YAMASHINA Takahiro,
Evaluation of Aerodynamic Characterstics of Two
Differenct Thick Blades Used as Wind Turbines
Airfoils and One Trial of Stall Contorol, Rescarch
Reports of Tokyo National College of Technology
No.42 (1), 2010, pp.35 -43.

(3) SAITO Sumio, YAMASHINA Takahiro,
Evaluation of Inherent ~ Aerodynamic
Characterstics of Two Differenct Thick Blades Used
as Wind Turbines Airfoils, Research Reports of
Tokyo National College of Technology No.42 (2),
2011, pp.63 -76.

(4) SAITO Sumio, YAMASHINA Takahiro, Research
on Aerodynamic Characterstics of Thin and Thick
Blades depending on the Presence or Absence of
Streaky Features formed on the Blade Surface
during Creation of Wind Turbine Airfoils with
Stereolithography, Research Reports of Tokyo
National College of Technology No.42 (2), 2011, pp.
77-85.

(5) BRI, REENS, FAGGLEZOIEME, 4—
2tt (1959-9) .

(6) SCRYU/Tetra for Windows Verson 9,

Software Cradle Co., http://www.cradle.co.jp,(2012)

CER244E12H19H  5#8)

51






WU TSRS M AR e & 4844 (2) %, 2013 53

S AT LTIV B oA il s 23R O ) e PR Al
K& AT, &N e, R, PRk, B
Evaluations of Mechanical Properties for Connecting Shafts with Teeth under Various Loads

Hitoshi OTSUKA, Jyo SHIMURA, Kazuyuki MINEO,
Takayuki HIRAMA, Shigeru KUROSAKI

In order to evaluate the mechanical properties for connecting shafts with teeth subjected to various
loads, stress distributions and deformation states were analyzed by using three-dimensional finite
element method. The effects of difference among the four load conditions “tension, compression,
bending and torsion” on stress distributions at joining parts were investigated. In addition,
experiments concerning strain distributions were conducted for verification of analytical results. As
a result, it has proved that stress concentrations occur at the base of joining parts in the case where
tensile load, bending and torsional moments are applied. The experimental results concerning strain
distributions under various loads have turned out to consist with the analytical results.

Keywords : Connecting shafts with teeth, Stress analysis, Stress concentration, Loading configuration, FEM
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Friction Characteristics of Micro Area
(3rd Report: Transition Process of Friction Mode)
Katsumi FUKUDA, Mitsuo KOBAYASHI, Kenji SUZUKI,

Kei IMUTA and Wataru SHIGEYAMA

Recently, many kinds of micro machine technologies have been improved day by day. Then
tribological properties have become important problems. The purpose of this work was to reproduce
a friction phenomena in micro scale order using diamond; the curvature radius of tip is 0.5 [4 m] and
5 [u m], and synthetic silica wafer. The result shows, the friction coefficient depends on normal loads.
Moreover, transition of friction mode ascribable to normal load.

Keywords : Micro Tribology, Friction, Curvature Radius of Tip, Micro Machine
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Table 1 Details of Sample

Synthetic Diameter 50 [mm]
Silica Ra 0.005 [um]
Wafer Composition SiO,

Curvature Radius of Tip| 0.5,5.0 [um]
Diamond Tip
Angle of Tip 57 [deq]

Table 2 Experimental Condition

Temperature 25+1[°C]
Relative Humidity 50+10 [%)]
Friction Velocity 118 [um/s]

Friction Time 20 [s]
Sampling Period 0.005 [s]
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Development of an Outdoor Autonomous Mobile Robot and Demonstration Experiments

Susumu TARAO and Hiroyuki AOKI

The autonomous mobile robots Takao 1 and Takao 2 aimed at coexisting with human beings are
developed from a collaboration of two departments in Tokyo National College of Technology. To
shorten development time, the robot is designed to be assembled mainly using several effective
commercially available modules. In addition, the robot" s main control unit is implemented on the
Linux-based system with enhanced scalability. This paper presents the outline of those autonomous
robots Takaol and Takao 2, the architecture of the control system hardware and software including
image processing application. The results of demonstration experiments are also reported and are
considered in terms of gyrodometry and obstacle avoidance.

Keyword : Autonomous Mobile Robot, Localization, Obstacle Avoidance
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3 Path finding process via obstacle detection
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5 3D-range plots(bird’s eye view)
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(a) 3D solid model

(b) Actual robot

6 Rideable autonomous mobile robot Takao 2
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HYsHLEITIRICBIT AN 7
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Barrier survey of bicycle traffic road
— Case of the Tamagawa Cycletrack —

Minami KIMURA
(Tokyo National College of technology 1220-2 Kunugidamachi, Hachioji-city, Tokyo, Japan)

Because the amount of traffic increased in the Tamagawa cycletrack for the runner boom and the
bicycle boom, and the bicycle accident happened frequently with the pedestrian and the runner, the
barrier in the cycletrack was investigated. It ran 23 km/h = 2km/h in average and 1200km in total in
the Tamagawa cycletrack by bicycle, the acceleration was measured with three axis accelerometer
installed in the right wrist, and it took a picture of the video image at the same time. The results of
measuring the acceleration of the Tamagawa cycletrack when running were 20 m/s” on the average
and maximum value 205m/s® by the crack part of the road. Steps that had been set up for the speed
control of the bicycle were observed to cause the speed decrease on 3.5 km/h average with the road
bicycle.

keywords : cycletrafic, bicycle, acceleration measurement
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Fig.4 Three axis acceleration measurement result (Tamagawa Ohashi
from Hamura)
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Fig.6 1800mm in width of Fussa city cycltrack
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Fig.7 Cycletrack on repaired bank in Tachikawa city
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Fig.8 Cycletrack with center line in Fuchu city
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Fig.10 Cycletrack that gets rough where acceleration 205m/was Fig.14Cycletrack where weed grows in crack of asphalt
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Fig.11 Bicycle that runs in convex hairpin bend that doesnt turn
easily
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Fig.15 Passing each other with the bicycle that the cycletrack
narrowly opposes is difficult.
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Fig.12 The youth cycletrack on road that gets rough
(Kawasaki City Nakahara Ward)
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Fig.16 Worker, runner, and bicycle pass the left side
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Fig.13 The youth cycletrack that became 400mm in width of road
because of weed (Kawasaki City Nakahara \Ward)



74 PO TSR S M AT e s i (5844 (2) 75)

Fig.17 Outstripped bicycle
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Fig.21 Car stop in Kunitachi city
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Fig. 22 Attention signboard “Frequent occurrence of contact accident
of worker and bicycle”
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Fig.19 Cycletrack with built-in LED sign in Fuchu city
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Fig.23 Fuchu City Kyoudonomori  Fig.24 Pedestrian bridge
(Kawasaki City Nakahara Ward)
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Fig.25 Deceleration pavement
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Fig.27  Signboard of steps installation

Fig.28 Steps(Chofu city)
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Fig.29 Velocity distribution in flat part(n=133)
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Fig.30 Velocity distribution in step part(n=337)
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Fig.31 Velocity distribution of road bicycle in flat part
(n=28)
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Development of Teaching Materials for a Power Electronics Experiment

Hideki AYANO*

This paper shows about development of teaching materials for a power electronics experiment.
This experiment is conducted in ELECTRICAL ENGINEERING LABORATORY IV which is a

course for grade 5 students. The purpose of the experiment is to understand the pulse-width-

modulation (PWM) method applied with an inverter that transforms DC power into AC power and

to understand the configuration and operation of the inverter. The specifications of the experimental

system are shown in detail.

Keywords : power electronics, inverter, PWM, experiment, simulation
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Development of Teaching Materials for MOEMS Technology by Using Photolithography

—2nd Report, Evaluation of Basic Characteristics for Realization of Micro-Opto-Electro Device —

Hiroyuki NIKKUNI*, Hiroshi ITO*

We investigated optical waveguides and evaluation system for condensed matter for realization of

educational materials of MOEMS technology using photolithography. Single mode optical waveguides

on silicon were successfully fabricated and its intensity was evaluated to be 12.8 u W. The test

elemental group (TEG) devices for the evaluation of condensed matter were also fabricated and

electrical conductivity of the silicon wafer and titanium dioxide films were measured by using these

TEG devices. It was found that base of device fabrication using the photolithography was established

for teaching materials of the MOEMS technologies.

Keywords : MOEMS, photolithography, condensed matter
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Influence of substrate bias effect for silicon oxide film
fabricated by reactive sputtering method

Hiroshi ITO* and Yoshio KAWAMATA*

Si0O, films were deposited by reactive dc-sputtering method applied the substrate-bias. Deposition

rate and refractive index of SiO, samples were measured and the substrate-bias effect was

developed. As a result, at increasing the substrate-bias voltage to positive, the deposition rate would

be higher and the refractive index would be lower values which was optimum condition occurred in

that deposited conditions such as oxygen partial pressure ratio and the substrate-bias. From these

results, the substrate-bias effect in the reactive sputtering process technology was useful for high-

rate deposition of full oxidation SiO, film.

Keywords : silicon oxide film, reactive sputtering, substrate bias
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A Study of Gaze Direction and Tooth-Click Sound as a Human Interfaces.

Yuji TATEIZUMI, Ryutaro OKADA

In this study, we propose an application using two types of touch-free human interface. One

detects the user’'s gaze from nine segments of an image taken with a low-resolution camera, and the

second captures a tooth-clicking sound with a bone conduction microphone. Experiments are carried
out to verify the feasibility of these interfaces; if they can be combined, it is anticipated that they

will break new ground in smartphone and computer technology.
Keywords : Human interface, Smartphone, Touch-free interface, Gaze direction, Toothclick sound
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A Study on Heterogeneous Mobile Multihop Communications

Akira TANAKA

Multihop communication systems facilitate our daily life communications because multihops
do not require any large-scale equipment. Several multihop sysmtes such as (a) among mobile
phones (smart phones), (b) infrared multihops, (c) UHF band multihops, are already developed
in my laboratory. And important problems —multipath, error correction, energy efficient routing,
congestions and directional control, route-diversity— are also resolved by way of experiments.
Based on these multihop systems, we newly develop a heterogeneous communication system that
enables optimum multihop routing with optimum communication media with route-diversity. And as
an application, we study and develop a work robot group controlled remotely through multimedia
heterogeneous mulitithop systems.

Keywords : mobile multthop communications, heterogeneous communications, routing, multicast,

shared memory, robot control
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(b) Reproduced image

(a) Received data

Fig. 2 Screen of multimedia multihop receiver
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