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6) Bohimrz/u~ b IF7AD350E =27 D) bLEEDE—7 OFRHERERD D,
7)  WEAMPBHERD, WHE ORRE 7T 76T D,
H=1/N
8)  IEARIEHZRD, ZTOMIZXx ¥ VT — T ARMBEEHET D,

(HafE 2w

FiRtE 0> B 732 2 2FEFA O [E E AR &2 T ML o 2 B b O G AR 2 IR G L 7o AR ek 2 e

L, PREFIER EHET 2, RICGC—MS THRBEEIZHE L, Fl0O-EANT MLEFT, R

g EEEBANRT DD LRI RE IR AMICFET S,

1) REBEH L 1 &5 1 w478y ) U OICTRIRL, 4p | BEOERERRLIE, GClit
ALTZa~v NI LELET 5,

2) NUBU I 1 ZFAMKIZL T u 14273 U U PICTERILL, 40 1 BREOZER 28I L7214,
GCIZIEALTZ v~ N T AT D,

3) ULo#fE1) 2) Z2EHOEERETIT,

4) BIE3) THLNALZ v~ N7 T AEKIC LU TG ORI Z KD, REFEER & L TE
MEITH,
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5) BIEDOGC—MSIZREHE u 1Z25u l~vA 70y ) U IJICTERLTIEALTZ o~ b

T LEREKT D, FoNTerr~ NS T ADOERSDBEREANT M ET ) b D, B, G
C—MSDHEIEICONTIE, [GC—MSHlE~==2T /] BRI 5,

6) 5) THEOLNEBWSDERANY MVENT L, A7 MV L RET %,

7)) 4) L6) DORERNHARMBH DK E RGN EMT D,

(#BE 3« EEOHT)
NP ENEEERE & L OREREZER L, BB o v a2 ERT D,
EET ORI THEOR NI T A2 W5,

8) Iml, 2mlAR— LNy hEHNTRUE & MLy ORAGREZERT 5, BAKIE (1:2,
1:1, 2:1) £45, TROEZBE2 LFREBCLTOHOLWTON T 22T rua~ /T
LEtG5,

9)

FHFE 5 mlER_RUPr 1 mlEERICESL, BE2 LREBICLTHMO L WEDH T L%
AnWTru~ o058 5,

10) v—zmfgke (A/A) ZHHL, #8E 8) NOIFRLIRERICE Y ZORELED, 2

D ERBURMENS hV U ERBERD S, LT, RAUTL VREF O BHIRS DEH
RuERD D,

(Mx/Ms) X n
X (%) = X 100
M

M: Btk

n: YR
At B OO TS
Ac: HIEOHER
M, : BT
Mi: F 04T R

HFELL (Ad/AS)

AT (My/Ms)
11) FORE/VERERD D ST X TORMABOEREIT ),

BiEE ARMEEERT D124 720 . Al S BUE £ TO TR 00 FEE HT B A0 Ok
FEBEBIEH - LET,

S5 Xk
1) ToPre328 (F) P MR p.677 JLSZHR

~

2) AL ER K OEE AR TR - EaRk o b ERERE
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IR B —3EFR

B S
13 b - sk A SR OV
e LS Bl #ar
torigoe@chembio.t.u-tokyo.ac.jp
i B
JSHEERS ] &
IXCOIC

AFERIT, LT - AR 3FRITBWTHEENTRIZADAIOFMFAENIBEST 2 TH#E
FEREBEOEE ] ICELTCORNBRERNTH2H0THD, ZOH ) X277 20HEIE, £H
WEREE O N T 2R A fEAENRD Z LIk - T, AT 5%E, wEB X
OCHEEIZOWTORARNFEE G2 > THETHZ LIC@ENPNLTWD, 2072, AT
L7 FAMRERPOETEER 1L, ABEFEROEABEICR BESAZBNTZH DI
S TW5D, —F, ARSI ﬁﬁ@@ﬁ%ké%@@ﬁﬁ%@f%é@f,%ﬁ
MEBIATS T —~ & LTiE, WHHARBREOKIEEZIY LFTns, 7ok, BEZED S
7ZDIZ, T —vEICRBEZR T TH D,

AEIDRETIE6 2HDT—~DIHDOUED T [EBENolp- AT LT 7=/ v DE
% (Friedel-Crafts i) | (ZDOWTHITT 5,

E=
ORI - Pl
CH3 CH3

AICI,
(CH,C0),0 ——>

COCH;
MLTIY MK EEER W|AKIELTILE=Y L p-AFILTEMN T/
EHE 70ml 8.9g 25g 1.7g(BHRINE)
0.087mol 0.187mol 0.087mol
PF=E [g/mol] 92.14 102.09 133.34 134.18
#BR[°C] 111 140 224 (XHR{E)

#FEE [g/cm?] 0.867 1.085
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OFBRERE - EEFH

FERE
300ml =vyAZ75AX0
* FERE

*+ACERL-EESE REFRND
—— BKIEETILE=DL 25g

* SEKEETILS=) LOTER(ET YT
bq— kLT 70m

EEAL, HRIRYFETS
-

- WOKEEE 893 WoCYBTTE
EEFR 305

CAE KBEAVTERIEBESET

500ml E—H—
b‘_ 5kak 200ml
—E‘ RIGE&EMEDP{YES
500ml &% O0—k
L » KEEOE * B L7 LA O KEILEETIEA
B ¥ 4 B
K 50ml x1
10%7KERIEF U LIKEH  50ml x2
ki K 50mi x3

100ml

11

y=: W &

<« EEHLLYL EE

-— MR
Ly HEiehLLYL UEFYDEERLTOR
FY{F+E 100ml + R ISR

Ly MLIY O—SU—IARL—4—EELTEE
A EUEB ISR

* EEE2 i RERD

BHMERS

2 BUEZREAGE
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O FEBRAER

FlE LT, ¥ 93.5C (7TmmHg), & 10.3g (0.077mol, UL 88%) D ME(HIH 72 RiA %
55, FHEOSHFEROF ZLLTFIZET D, E—7 OIFFECELIIFAE~D LR — FOfiEf
BEZDHLDOLRDID I I TIFEK L TWD,

* IR

%401

| PP PRI PR PR RO i H PP POV PRRTL PPUNE PUPY IV UV PP PP PV 1 PR o L
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400

Wavenumber [cm-1]
START
- GC 90/80/0) 80:44t21

STOP
PKNO TINE AREA MK IDNO Conc NANE
1 1.428 gae 9.0557
2 4.907 36541 2.2569
3 6,397 1521618 ¥ 37,6874
TOTAL 1619068 100

_—(). 008

¥, 000
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1) Friedel-Crafts 5 i OFEREIZ DV Talk < 2,

2) Friedel-Crafts i TR HAKREZ RN TR 2 EANERDITF AR~ X,
mE

bEnE

ML L T DA, LLED XS IZ L TR >EB R 21T 9 OB AR
EITTHD, 7272, HICHBRZEIICARD Y F 27 20 BIIZEARNEHEOERIZH S,
OEDVEDDRT v T HFHENE D IZIX 2R ET LW E &KL, ZOERER% KA
DFIEIZT7 A — RNy 7 LTWS ZEZER, RBEHETHLLEZEZX TS, LUTIZERT
DERIGEENEZINFET 20, REICEMPZ2ARIEND TRV EN TIN5 &
B, FAZEOYHERBRE LTARI ) X2 7 ARHERRLOIZRDZLEHEY TN ThH
Do

c EBREEIIREEZ AT LoD EEET S

c BHAKRERT L EITRT VWK 9 ICB kT

+ 100°C £200°C DI EEFHEIXR L TRV 1T 2

RO ESCEBICE T, JIESR0VE2ICEE, TRT5
 fERR IR E T TS 20

SRR ISR T E DARREZ RO

s Do D ANDNERIEL —KUAN TR LW

- MBADRS, BRI 2RI LI EEHE LTI b0
< KIIZIIOKTZ T TR K E I ARD

e — NMIay 7 EETHIZ RO Lol LIRS
CARE TR A LD T E R

N/
EERP ORT
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WA —FEF
BB AR

14 fb5-Amk s arva—2bEEE Tol
[F— 2ty —n L Tharva—4|
L AT AT/ M 1
ona@chemsys.t.u-tokyo.ac.jp
B AT D TEER Il Br
B AT LD THEEL R HR

1L ®ic

HE R TIX, EENOIHMRBROFFE L L THEEROBREIT>TND, 5F0
FERIL, AT - EMRIFEHCERD R FR - AL 2T A TFR - bR TR
DAEEEBR T, SHBRMAENICE Y FERNFICOVWTHELLRATE Z L1220, 1W<
MOEREZLSFRET D2 LITRoT, FTEFINTHY L TV DL ar v a—2 b iEic
DNWTHIET D,

2. HiE - HEHEHE

L% EmR3IFRHNIS AL TR k) (b AT A TR (b R) | Ak m TR
(L) TH O FR22E D3FEAD NETIn 524 - (b 2434 - (LKL TH D,
I & #1494 DB IS L7325, AL FEIER, 2 v a— 2 LRl E LM T 5.
I 2 — ZAEFHCEITI3H THEENRTWD, RIS 5 —2 Yy — L LToarEa
—X ] LT [F—=%r) 3B, [7uroIv7) 28, #¥T vIab—var -
—LELTharvta—4%] ¥YIalb—rar EEHFERXOKMEEE) 3A, I 21—
vay (BHEFEE) 3H. £700F IEREEY —Lv e LToarva—4 ] G - 6
H&7ZpoTUWNA,

HEld, 1HIETHA. &O1HIERELEMEE L ZF—DRFLER>TVD, ZOTREL
3EATH, ZZTIHRRED [F—=2 Yy —L e LTharyta—4] iIZOoVnTENETH
59,

3. T —XfiEHT
0S 1% Window TWEZIZ 0ffice2003ZFH L TWET, ZZTHH, = Ea—HDfEN
77+ Word & Excel OffFTT « ARG & - RE - ZEEMNT 2578 LET,

F1UITHEE TITo TV AMEA IR T
#£1 MEAR

B S

EXRFE1 |7 TOICKDEXEERK

ONGAGURE == T TIES IV W r ol
oo [RARES | MELFT—SORE-557i—1, BHEH, BH
spmm | EAREL | NEEFTSOBE-T57k-2 RF

EXFEES | BEX
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EAREE1 | HHRE—1 . BEHORBRE (tDH)

e gxgaz ﬁﬁmi—zﬂ$w®ﬁigﬁﬁ>

o RENH .gxgﬁs llﬁﬁﬁ—tmmgl*»%—ﬁﬁﬁmg%

= L ER 4 %2&%%54 @qﬁaﬁ#ﬁ—z:3%&&%@&%@%&% ETHOEEEIR

i DR mﬁi§%ﬁ1 ﬂiwﬁﬁ:ﬂqﬁ’—i@%mﬁi(t n), PHY—IL
SRR | RERE FREBMORE (F o), BFHOEDKRE t 1)
ICARES | BRI FEREE LT EDRE R, THOBEER
HAKEBE1 |EUTFILIREARER

F—afEH | BEXREBE2 | 7L=HRTOvbk

3:a&E | HAREE3 | RYFO—TBREORE

E ISFRRRET | EARIAEL, ZIEZELL, IEHGRE LI LB
ISAERE2 | [EIRSHT:log S EFRITHEIBXDIERM

AT TIEDLNIT WO THEZ#HE TH D,

Bl : RFHEY 7 Mo L sBULE T — & DOFHE - B

AL b AT IEE > TV D REED B IR a TN ER) L < F2 EEA
WAOYIRDEE v 0 y 1%, et %% L LTl &8 | © ]
ToXolcRInD, 1 a 4 b 10
v=at-: -+ (1) Z
y=1/2at2+b - - - (2) i t 0 ’ 0 ! 10
t #0142 LT, vEyETZ I EALTI L E TR 5 01 0.4 1002
BEL, 2 OMOPHIE & PRIEE G LIla s |- o oo
U T 5 04 16 1032
LR, Excel ZZh=HATHE D T=dDARA > N &EFHT g 05 2 105
% 10 0.4 2.4 1072
11 07 28 1098
OEELD AT+« + XL E D fEDOEAN 12 08 32 1128
EH a, b lITitECMEILFEMRT -0, FFEDEL 13 0-? 3-2 1" ?g
Iz A LT, Z2RTE L9129 %, BHITIE. & [45
¥ a Ofi% BLZ, EH b OE%E DUIKML T\ D, |16 | Fiy 2 107
ot DASI+ -« - BALDE h
PVIHMED 0 LLRE X, BIOBAOMEIZ01EZ R LIZfEZ A LT Z Lz b,

ZO XD RGAEIEL, ABIT T=A4+0.1) AL, ABLIREIZ AbE L Z 2 — L THEY i &
VY,
ov DFHHE « « - FAXISH & Haxi iR

(1) XORNEE, BLEZRLRNROLANTS.
BANTELEZSRT 2 AL, SR EEGSRO 2/ERH 5, YIHESER R L, K
ABANTEINTOBNMNEIZED LT L a5 LIoWgGEIE s 2HVv5 L EFRIT
BB, FELLIE. Excel D~V TIHERESEAFIA L THRAE - &,
ZOHEE, B a #Z2RT L AITENBRIC LIV, B4l 1=B$1*A4) L AJIL, B5
VIRIE B4t L2 o v — L CRE O AT kv,
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B$1] %, MEFMOREET S LZRLTWS. BoUEEO®ALTIE, BEROSREIZL S
TOTIZTN TN, B a OSHIEIT, AT 5BV OMEICEDL T —ETh HLEN
HHIEOTHD, BB HETE LIZWESIE, T$B$1) L9k,

ZZTHIZIE, B4l [=B1*A4) L AN LT BoUIcaE—4+25L, REANAEL D, BARY
WZED X IR REANA L 20 L, FEXIB IR EH 2 ROBENZBiET 5 Z &,

oy DFMHE « « - v OFE L FEE

(2) KOWNEE, BLEZBLAENLANTS.

C4iz 1=(1/2)*B$1*A472+D$1] & AL, C5LIREIL C4t i a2 — LT FHiFiuz kv,
OFEIDFHE - - - BAEOFIH

FTvORHEHETS.

¥ OFEIX, AVERAGE Bi%k% VW5 LR TH 5.

FEAI>[BIE] E LC, B ET 288 A mET S (G EXK: 22Tk Ry 8 CThRET D).
BIZAMD T T 7 EHIFIE IV,

PGERIRTE . [FIRSHTIZ OV TITIEME L £77,
ZOXHICRBEIER D RAFE AR THEYI L DOH DT — X HE L T, Excel OffivJy
DFEEZIT-> TN D,

4. FarsIv7

AT E O Z Z 2R 572Dl 7 un 7T AalBT 08BN H D, ABEE L Window
OS L T~vA427wv Y7 F® Visual Studio2005% H\ %, Visual Studio2005 (Z&H 7% C/C++
HHWEFORTRAN # b1\WC7un /7 I 75179,
Tu s I 73E GED) ZENEBERRA L NTT ST ANFITEERBND,

GIRE - 12°5100F TO HRB O Z KD 5
C OFAE. BN TWAE Y a—2a v ZCEE, Hilzlcy)a—varvréryay=7 b e
YERR L., LT a 7o 5% ANJ1T 5,

#include <stdio.h>

void main()

{
int i;
int total = 0;

for (i=1 ; i<=100 ; i=i+1)
{

}
printf ( "1 735100 FTHOEFHIYd TT¥n", total );

total = total + i;

TAT AT AN AN AN NSNS N O o a o
TAT AN AN AN AN AN SN & N O W a o
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FORTRAN DA, BINWTWA Y Y a— g 20, Hi-hVya—sarbtradcs
NEfERL7=-Db, ToO7a s I L2 AT 5,

program Sample2
integer i, total

total = 0
do 10 i =1, 100
total = total + i
10 continue
write(6, *) '17°5100 ECHOAFHE, total, ' TF
stop
end

PTAAAT AT N @0 F 8§
PTAAAT AT N @ NN N

HHE AL NPT IEfERH Y F5,

Tar I I REESL S LT, NMENRFECHLEA T ST I IR T3 L
TW5, EIT TS O %2 v, JREF WA, @7 e 77 I 0 728G L
TWab,

Wl ' TvniEE O THERZRO L 7 0 7T Aaffilit X, /AR LT3 £
TELLS KO DDITITHY IR LR EZ B L ZMEICTIE R0 nBER L, EEOFHERMSR
&R &

5. ¥®bbic

b5 - £mR D 3HEEFHNATON L FAEFERDLD, 2 B o —Z LB ORI
DO TF =Ry — L L TOa L Ba—" ] [ZOWTHEE LT, ZAEREDL Hnhay
Ea—XIZBLATWDENDNLRVIREEZR DO T, ZOEE CIIAMMLHEH L TWET, =
72, MFREICER SRRSO LI E B THEE O T —~ Z2iRA TWHET,
B0 [vIal—vary V=Lt L TOarta—%], YIal—rar (EEh
BAOMEEHE), vIab—rvay (&SRR, TEREEY -1 LToarEa
— X | IV ORMETHTDHZ IR ELEOTE LS BEWNWZLET,
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WA —FEF
HoE A M

15 fb¥-AEmk : 2 a—XLFEEHE 02
[VIalb—varyYy—nblToarva—4) [EERHEY —LELTOaryEa—4)
b AT D TEHE 4 TE—
ona@chemsys.t.u-tokyo.ac.jp
B AT D TEER Il Br
L AT LA TEFE R FHR

1. ZLC®IZ
THERA2OICR>TLE L, B3V a—2{LHEEORRED [5F— 2 @ity —
NELTOarEa—X] [ZOWTHELZ Lz, SR YE0OES T [ alb—va vy
—ELTODarytEa—4%] LLTyIalb—vay @EHEROHEFR), ¥ Ia—
vay (BHEEEHE), EREIEY -1 LToarta—%] & LTE - flloms
2179,

2. YIal—yarY—lLLTHDaryta—%

2 — 1 gt RO HE A

AT CIE, PRAL & EHNC K 2D LRT O E ik 2 il 3 2 ik R A RS, AIRZES
EIZ X DR TR OBEME 2 7.5, BUEMRHTIE AR IERRIAR I o R Ui
AIHE T H DN, & 2 THRITIED & 2 IR HREIE AT 5,

R RV O 2o < 0 & —ERHE uln/s] THRALDKICA 7 E2H T T5Z LK
V. EEZ t=0[s]ITHB VT x=0D(LEZ C0[kg/m3] DIEED A > 7 75 1[m] DEEIZLFELE LI= D
TR LA AR 2 R,

[} trarsport analytical |EHE 1] - Microsoft Excel - e x
A B o) D E M N o} P Q R Si |
1
2 | Tob 2SR G2 R\ OB R
3
4 Pe, t # 52 2ERITHEC( OE STET 2. 72720 L=8, Ax=01 (max=161) (FETE.
5 | ¥ ConDIED ELL B TEEBEE"Y — )L A2 — D" TEA &80, "By — L F 1o —2E AR T/ AR —ILT 2.
7
s || Pe= 1.000E+01 (>0)
9 ii= 0.000E+00 (z0)
10
1 i X Clet) analytical solution for 1D transport equation
12 1| -12] ooooEto0
13 2| -1.1| OO00CE+00 i i +2
14 3| -1.0| 0C0CE+00 [ —t=0.000E+00 ]
15 4| -08| O0O000E+0
16 5| -08| O0O000E+00 |
17 6| -07| OO0CE+00 N
18 7| -06| 0O00CE+0 '
19 8| -05| 1.000E+00 N
20 9| -04| 1.000E+00 o (€8
21 10| -03]| 1.000E+00
22 11| -02| 1.000E+00 68
28 12| -01| 1.000E+00
24 13 00| 1.000E+00 o-
25 14 01| 1.000E+00
26 15 02| 1.000E+00
27 16 03| 1.000E+00 g
o5 17 04| 1000800 -8.0 -6.0 -4.0 2.0 0.0 2.0 4.0 6.0 8.0
29 18 05| 1.000E+00 u
30 19 06 | 0000E+00
31 20 07| 0O00CE+00
E2 I 08| 000CE+0 [ 1
33 22 09 | 0O00CE+00
34 23 1.0 | O0ODOE+00
] 1.1 | O0ODOE+00
4

A R0 [ 5250y Jor )

1 t=0DHEfEHE
FZEB 2K 1R T, 7a7 730 TONKITBRETERWS, 22Tt OEFEZ AN

W& 1713
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TAHZEIWCLV T T IR T BTl I TEER LTz, bbAA, Pe DIEEEZ D Z
LIk oTH 7T 7OITEILT S,

A REFIEIZ O TOBRINIEHER D TEHIET 5,

2 — 2 ELFFE

ARFEE T, WAL E Y 1 75 ADGaussiank VY, HRBRAY 7 & T3k
Thbab initio H THIETE L EEPHBEEIEIC L > T, D EEORELE, B IRREOME
Wrid. LBRSETE O I, ST 1IFE B L5, BRI, D FEFV 7 5
TEE OREE, IREVIENT, MHEIREER R, B o BB RV X —FE, o7 B I L —
va Ui EEREEMICTES,

& Gaussiiew 4.1.2

B G1:M1-¥1 - Hew

File Edit View Calculate Resultz Windows Help

fef @3k § @lCatorTetshedsl v =SSP MGG B @

OB X|5¢ |29 =i0RLF |V IEHLA DD
FEH O[OSk v @
) Builder Fragment

| Build Select Placement -

2-1 =y bu— %L 2-2 B a—%p)L

5 Y 7 NdGaussian03% 5, HFIEX. TAZ by T RIZHDET A a2 X T
27U w79 %2 & Teauss ViewSEE) L, 2FEOMEH A BN D, (X2)

I PR SRRV A R A =2 =Y — LR HEBE SN TEY, Ea— 331X
BEEFP O TNREREIND, Ea—pliday ba—/L3x)L® File — New — Create
Molecule GrouplZ & VLT Z &L HTX 5,

5 5 1541
1) HFEFI Y

o ha— LRV Carbon Tetrahedral & HRINTWAT A 2L EEI Vv 735
L Element Fragments” 4 > RUREHILS (X3),
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&' Element Fragments

ZDYT 4 R THES LElement Fragments
VA RUTTTRA NERETE D,

EBIRHIX2D L ST AZ U PRBRS LTV D,

ZORECE 2— "XV ET Yy I T 5L
AZGFINTED (K4da) |

Ea—7 4 RUDHFIT~ 7 A (E
R VENTZENTE S,

AB ST ISRV LT VT B REEDITIL,
LR D X 9 IZ81ET 5,

(1)Element Fragments CHE3% (0) 21N,
QEFEADT T T AL Vs Y v T 5,

(2) Va—U 4 RUDAZ U SFDKELEE 3 Fragment D42 KU
7V v LIRFRICES AL (K4b)

(3) v hE—=A RO EEY, KFEEZ7 Y v 7 LTHET (K4de) .

(4) Rebond *# XClean ¥ %27V v L&%ZD (K4d) .

B, BEEZRRSTZFFIIEdit — UndoCCtrlI+ZIC K W E D IET Z &N TX 5,

Dukete Ao Seloct Ao

4—a b c d

Element FragmentsLIMCHHHR T T 7 A vdio TRV, B[@ | B | AKX+
[, JREBRHD, ZhODU A INOEERT T 7 ALY FEBRRI LT, N TRFHIET 50
a2 KIBIZEMECTE 5, £ ZORiR%6auss Viewx HHWTHNT 5 Z &N TE 5,

Z 2 TIEHIBROME IR OW T TRtk Lz,

Gaussian ClLE O, FEE R LFHR | ZEME - BRI OIS, 45 B ORE | Mulliken
A, FRFRENE R EE, HHRTE D,

R ¢ KGO 5y THaE & FEVEIREh O fEHTE X

L BIEKIC6-31G(d, p) &2 AV &

RENDD,

WEUHY 7 FeBRLLETOTCEBIHEHATE L L0 ERnET,
3. EBREIEY — L L ThOaryBa—%
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3 — 1 FHA - il

AEEIIERIC 2 Ea—FEZHNT, MIEVAT LAON— R =T %R, VY7 U =T %
BYEL., IRESHH - e —%—OBHBEHIHZITO, ZNODOERZELT, a2 Ba—FEfliol
IS 2T LOREEE - RO AEMUIZOWTREREZ DA, A U F—T = A AD B AZ H T
b, Tus T/ EEIILab VIEWE AT 5, FEBRIT

1) arEa—2DA 2 —T7xA4A (USB) Zi#l LT, MNBHEELL O (BEX) o007 —4
DOELY AR TT 7 H 5,

2) WESNEWEME S &7 — X WP E1T

3) AR OPIDEIIC L 5= hr—
VEATV, BENIEEN 2 85T 5,

A FZERTH O D23 13XUSB-6900 (National
Instrumentsftdl) ¥ =7 hiXLab VIEW
Ver.8.0CH 5,
PIDHIEHERAE DR T & BB R LT,
Lab VIEND 7’0 7' F 1Y 7 & HWT,
$i 7 v 7 e FTE OIREIZHIES 5 7 0
77 LEHIEL TOWAEETEE LTV D,
FHREOINEST-T 0 7T AR, EDL BV
FRFMICHIE 2T D0 EGF ) a T A
N BIZ AT DI TV D,

Lab VIEWO A% Lab VIEWODRFZE 7 L—
TN TN,

b5 - AR D 3FROFAEIZBNTZ
D TFHA - i) OfE 2 EIRAL LT 45  PIDHIfEI DOERT-
SEAT1494 F154IE ETH o T,

4. bz

HE AP O & U CRAEEREZ R BF T, L% - AR E R O FEE A ICAT
PhTWd, arBa—2{LFAHEICOWTHEL Lo, b7F - BRIl a B a— 2Py
DBIA L COBRI204E, 2 B a— X OBRFRHIKE o7 —~ O/, BEMTbh &, B
EDOT—<IISEMERICAD , o LEEICE -T2 & 2 AT, BFROBILE L bicar B a—
ANRNH L ZATHHAENTWET, ar B a—ZIEN LIZFE, SRR WSAE L S2A I
Ko TRERENRDY TN, A RFARBLDHEEIZLIZWEBRNT—< 2B 2 TVET,
HRIR T RS AT REBHERZ 2> TND 2 22 2O &Y THEWZLET,
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AR —FEFR

B AR
16 FERR LR 3R DOFAEERR
— et aIC i DRI E T Y —
WRA T TH W
e B
wmA H—
mH EEEL
chiba@aida.t.u-tokyo.ac.jp
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17 Tensile experiment based on PBL
(Exhibition by Educational Basis Division and English School Group)

PRI T2 )15
ishi@kobo.mech.t.u-tokyo.ac.jp

1. Introduction

Quoted from homepage of the mechanical engineering department, “Mechanical engineering is a
study that designs a something. But if we do not know the basic knowledge, we can not understand
how to begin. For the second year students in winter semester, the lectures are almost about
learning basic knowledge in classrooms in Komaba-campus. But for the first experimental study of
mechanical engineering lecture!®, the students frequently go to Hongo-campus, and by experiments,
they experience things that have learned at classroom, and next, they designh something using a
computer to practice. In this practice, we hope that students can get a feel for mechanical
engineering”. In one of the above experiments, the author is responsible for training the original
tensile experiment®. This experiment is based on “ PBL : Problem Based Learning”. The tensile
test is performed according to JIS rule at almost any other colleges, authors have tried a new way of
experiment. The followings are report of our findings.

2. Purport of PBL
2.1 Agenda-setting
We do not instruct the tensile testing by “JIS : Japanese Industrial Standard”. Instead of

complying with JIS rules, students are given problems. We prepare two themes that result in change
and material difference of specimen. Specifically, we give topics of study that compare between
thin or short specimen and standard specimen, and consider the difference between viscous and
brittle material.
2.2 Problems solving

The results are predicted using check sheets and experiments that students carried out. For
predicting experimental results, students are required to have only one basic knowledge for the
materials as equation (1).

o=Ee¢ 1)
Where o and & are stress and strain of loaded specimen, and E is young’s modulus. By
definition of stress and strain, before experiment, we can estimate the experimental results when
the specimen changes. Of course, it is a given that are provided with a tensile strength of material,
and the geometries of specimen.
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Fig.1 Load-displacement relation for shape changing Fig.2 Stress-strain relation for shape changing
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3 . Experimental results
3.1 Change of shape

Standard specimen has geometries while diameter is 10mm and gage length is 70mm. The
material is S25C steel. For consideration, we use additionally a thin (one half of the original
cross-sectional area) specimen and an extremely short specimen (10mm gage length) against a
standard one. Fig.1 and Fig.2 show that load-displacement relation and stress-strain relation,
respectively. Results of thin specimen are reasonable, because maximum load is reduced by half,
and tensile strength is almost equal. But, the results of short specimen are unexpected, so that
although cross-sectional area is the same, the maximum load and tensile strength are larger than
standard one. Students’ predictions are proved not to be accurate, but, they are felt with a strong
impression of this experiment.
3.2 Difference of material

Mechanical property does not change within same material. Therefore, tensile strength does not
change when shape of specimen is changed. But if the material of the specimen is changed to
FC250 cast iron from S25C steel, tensile strength decreases by less than half. We prepared FC250
specimen that doubles the cross-sectional area. We expect that students can understand why we
have been using stress for engineering. In consequent data analysis, Fig.3 and Fig.4 are shown in
which relation is more important. As the loads are compared in Fig3, result of FC250 specimen is
larger than S25C. Oppositely, as stress is compared in Fig.4, FC250 specimen is lower than S25C.
We expect that students understand the above concept from these results.
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Fig.3 Comparison of Load Fig.4 Comparison of Stress
for two kind of materials for two kind of materials

4 . Conclusion

In this report, the author has been instructed to tensile experiments based on PBL for students
according to the requirement of the mechanical engineering department, the author has reported the
basic approach of that practice.
References

(1) http://www2.mech.t.u-tokyo.ac.jp/kikaiA/overview/experiments.html
(2)A. Ishikawa and J. Sugimoto, Proc. of Experiment & Practice Technical Seminar in 2007, p41
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25 A report of the English conversation training for staffs

Organized members of the English conversation training(alphabetical order)
Kanae Oguchi(Materials Engineering), Masakazu Enomoto(system innovation)
Makoto Kanai(system innovation), Masamichi Sekine(aerospace)

Masaru Yasumoto (nuclear)

mkanai@giso.t.u-tokyo.ac.jp

1. Introduction

The Ministry of Education, Culture, Sports, Science and Technology (MECSST) has promoted the
internationalization of universities. The MECSST made a framework with the plan for "300,000
international students" and has launched the “Global 30” project for establishing core universities for
internationalization. In 2009, thirteen universities were selected the project. These core universities
will play a major role in dramatically boosting the number of international students educated in Japan
as well as Japanese students studying abroad. Under the Global 30 program, the University of Tokyo
has been making an effort to promote internationalization. As a result, the School of Engineering has
about 800 international students now. But foreign students have a huge barrier of Japanese language
and at the same time, many of the staff in the university have difficulties to speak English as well. To
solve these problems, we have to create a suitable environmental field for foreign students especially
encouraging easy communication with English. Due to this reason, we planned and started a English
conversation training class for staff at the technical division in School of Engineering. This report is
a summary of the training class which was carried out for Oct 4, 2009 to Mar 26, 2010.

2. The purpose of the training

The aim of the training is to be able to

1) speak English without being shy with foreigners and foreign students.

2)make presentations in English and giving an answer and a comment.

3)make a instruction and a comment related to ones’ own job to the foreign students.

3. Detail of the classes
Course: linch time ®urse: each Hidays, 1200 © 13:00
evening course : each Fridays, 18:00 to 19:00
Period: From Oct 4, 2009 to Mar 26, 2010.
Number of the lessons: 16th
Study contents: daily conversation, grammar, role play conversation and presentations.
Instructors :
Mr. Bryan Nguyen (master course from USA), Ms. Toon Cheng (master course from Singapore)

Participant: lunch time course: 4 people, evening course : 6 people

4. Conclusion

The class was planned for the first time in technical division of School of Engineering and was
conducted successfully. Before starting the training, we offered a plan of the English conversation
class to the headquarters of the technical division, where it was approved on the 3rd meeting of
technical division on Oct 22, 2009.
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We started the two courses class, which were during lunch time and evening. The instructors were
foreign students.

The attendance rate of the participants were high. We carried out a brief questionnaire from them. The
result of the questionnaire, most participants were satisfied with the class. From that, we confirmed
that the class was fruitful. In addition, we have boosted an exchange with foreign students.

5. A result of the questionnaire

We carried out the questionnaire to investigate the satisfaction of the participants. We got the answers
from all of them. Quoted below are the characteristic voices from the participants.

QI, How about the class?

Ans, It was very fun. Instructors were very friendly and nice.

Q2, How about the time (one hour) of lesson?

Ans, It was fit for me.

Q3, How about contents of the lesson?

Ans, I enjoyed learning English conversation. I would like instructors to speak more slowly.

Q4, How about the number of class per week and day?

Ans, Friday is the vest. If you can, the class should hold in working hours.

Q5, How about the number of participants?

Ans, It is reasonable.

Q6, Do you have any recommendation for the class?

I want to learn how to speak a presentation. It is good to gather with foreigner. This lesson was nice,
please continue to the next.

6. Acknowledgements

Special thanks for Professor Kumiko Morimura, Global Ware Project CIEE School of Engineering,
who advised us how to manage the class and introduced English instructors to us. This report is one of
the results of the training. Thank you to both instructors, Mr. Bryan and Ms. Toon, our report was
completed.

Photo. 1  Lunch time class Photo. 2 Evening class
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1. The skill course for the chief worker of organic solvent

1. 1. Introduction

Our laboratory (Fujimoto lab., Dept. of Aeronautics & Astronautics) has handling of the organic
solvent, such as acetone. So, we have to guide the students for their safe works. The chief worker of
organic solvent is one of the chief workers which are established in The Occupational Safety and
Health Act, and is elected from persons who have completed the skill course for the chief worker of
organic solvent. Its duties are 1. Establishment of the work process to prevent workers (students in
laboratories) from being polluted by organic solvent and inhaling its steam, and command to them, 2.
Checking exhaust / ventilation devices every month, 3. Checking condition of the protectors, and
watching whether workers use them properly, and 4. Checking that a step to prevent residue and
inflow of the organic solvent at the work in tank is taken.

Contents of the course are 1. Knowledge of health disorder by the organic solvent, and the
prevention, 2. Knowledge of the work environment improvement method, 3. Knowledge of the
protectors, 4. The concerned laws and rules, and 5. Examination for the completion. We had attended
it which the labor safety hygiene management association held on January 21-22, 2010 in Sawayaka
Chiba Kenmin Plaza.

1. 2. Health disorder by the organic solvent, and the prevention

Quantity of harmful object absorbed by body of the worker is in proportion to quantity of the
harmful object contacting with it during the work. Health disorder by the organic solvent has chronic
disease appearing after passing for from several months to several years in the case of repeatedly
contact of comparatively low density such as neuropathy, blood making disorder, liver function
disorder, and renal function disorder, and acute disease appearing in a short term in the case of contact
of high density such as dizziness, headache, loss of consciousness. Especially, the acute disease at the
place of bad ventilation is as dangerous as life-threatening unless we take a right step immediately, and
occurs considerably every year.

Therefore, to prevent the health disorder, we should make quantity of the contact zero, or reduce it
as much as possible. When we handle organic solvent at the place of bad ventilation such as inside of
tank, we have to take 1. Enough ventilation, 2. Confirmation of having danger or not by the gas
density detection alarm, and 3. Wearing of the effective protector for breathing. And, we have to

perform enough safety and hygiene education to the workers about 1. Effect to human body of the
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organic solvent, specially anesthetic effect and acute toxicity, 2. Instructions in the handling, 3. How to
ventilate, 4. How to use the protectors, and 5. Emergency measure, refuge and rescue when the
poisoning occurs.

1. 3. How to improve the work environment

Because the organic solvent is generally very volatile, and not diffusible, and specific gravity of the
steam is bigger than air (about 2-5 times), it is easy to stay in high density upon the floor at place
where ventilation is not enough. Further, because the steam of most organic solvents is flammable, it
catches fire and explodes from the ignition source when it mixes with air in the suitable ratio.
Therefore, when we handle it, we don't have to beware of only harmfulness for the health, but also
danger of fire.

So, 1. Stop using the organic solvent, or switch to lower noxious solvent, 2. Prevention of emission
by improvement of the work method, 3. Reduction of the organic solvent consumption, 4. Closing up
or enclosing facilities which become the emission source, 5. Isolation of the organic solvent operation
by automation or remote control, 6. Prevention of the organic solvent steam diffusion by local exhaust
or push-pull ventilation, and 7. Reduction of the organic solvent steam density by the total ventilation,
are used widely.

1. 4. The protectors

Because improvement of the work environment is first to prevent health disorder by the organic
solvent, we should not depend on the protectors with neglecting it. We should use the protectors when
we cannot expect the work environment improvement completely, or we want to further reduce its
contacting with the workers. For our choosing and using the protectors properly, 1. Choose a gas mask
qualified for the national authorized standard, and the others qualified for Japanese Industrial Standard
(JIS), 2. Choose the things fitted to the work / worker, and 3. Guide and train the workers about wear,
use and care.

1. 5. The concerned laws and rules

The Occupational Safety and Health Act establishes details of application in the detailed
enforcement orders and regulations, and The Ordinance on the Prevention of Organic Solvent
Poisoning establishes standard of the step which employers should take in organic solvent works in
detail.

54 kinds of substances are established as an organic solvent in the current ordinance, and when the
mixture contains an organic solvent over 5% of the weight, we call it an organic solvent etc.

In our university, if we have the work handling an organic solvent more than once a week, we have
to undergo the special medical examination every 6 months.

1. 6. Examination for the completion

The test is enforced for 1 hour after finish of the course, and consists of 20 questions which choose

one correct answer as from 3 choices. First 6 questions are about the duties of chief worker of organic

solvent, and the knowledge of health disorder by the organic solvent, and the prevention. Next 6
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questions are about the knowledge of the work environment improvement method. 2 questions are
about the knowledge of the protectors. And last 6 questions are about the knowledge of the concerned
laws and rules. We have to give more than half correct answers in each the questions, for the pass (*It
seems that details of the examination are different by organization which holds the course). In any case,

we can pass easily, if we listen to lecture of the instructor.

2. The course to authorize an authorized electric worker

2. 1. Introduction

Our duty is to maintain and improve the facilities about aerospace materials in our laboratory, and
these electric wiring works are indispensable. We can work on electric work of voltage 600V or under,
among the demand facilities under the greatest electric power 500kW, in the qualification of
authorized electric worker.

We can take the qualification by having completed the course which the electric work skill class
center holds, without the work experience, and contents of the course are 1. Wiring apparatuses, and
materials and tools for the electric work (90 mins), 2. How to execute the electric work (90 mins), 3.
How to inspect electric structures for private use (120 mins), and 4. Laws and rules about preservation
of the electric structures for private use (60 mins).

This course had been held on March 26, 2010 in the national household appliance hall.

2. 2. Wiring apparatuses, and materials and tools for the electric work

There are many kinds of materials for the electric work, and we have to know them well for the safe
and efficient work. The materials which are used for the general electric work are classified into 1.
Electric wires, cables, 2. Connection apparatuses, 3. Wireways, ducts, and 4. Wiring apparatuses. And,
we have to choose the tools for the electric work appropriately, because they are prepared variously
according to the materials or method of the work.

2. 3. How to execute the electric work

The electric works are classified roughly into 1. Wiring works, 2. Setting works of wiring
apparatuses, and 3. Grounding works. Electric facilities of electric structures for private use become
more and more complicated and large scale in recent years, and consist of various elements such as
execution technical skill, method of the work, choice of the materials, or relation with the laws /
buildings. Therefore, we need much knowledge and experience about them. However, the accidents
such as blackouts related to electric structures for private use are increasing. So, we have to prevent
the accidents by improvement of the execution technical skill or enforcement of the basic work.

Quality of the execution much affects safety of the electric facilities, maintenance or running.
Generally persons using electricity are poor in electric knowledge, and it's seen many cases that they
use them in dangerous state. Therefore, the person who works on electric work always has to consider

such a state, and to have wide knowledge of whole of the electric facilities. Furthermore, they don't
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only execute the works which follow the technical standard and the laws, but also execute the works
for the users being able to use them safely and efficiently.
2. 4. How to inspect electric structures for private use

Electricity is very convenient energy, but on the other hand, has danger to be developed into a
disaster immediately when we take the wrong handling. We need to institute the electric structures
with considering safety enough, and to manage them appropriately, for using electricity safely. So, we
need to inspect whether function and safety of the electric structures are enough, when the works have
completed, and to confirm the safety by performing the periodic inspection under the preservation
official regulations, after running them.

2. 5. Laws and rules about preservation of the electric structures for private use

The safe system of the Japanese electric preservation is basically secured by Electricity Enterprises
Law, the electrician law, the electric work business law and the electric articles safety law.

Electricity Enterprises Law aims at establishment of the voluntary preservation system, such as 1.
Prevention of danger and trouble in the work, maintenance or management of electric structures for
the electricity enterprises and private use, such as buildings or factories, 2. Regulation of work and use
of the electric structures for smooth supply and safe use of electricity, 3. To impose maintenance
obligation of technical standard about the electric structures, and 4. To impose election of the electric
chief engineer, and making / observance of the preservation official regulations. Furthermore, this
aims at the preservation, about the general electric structures for home use too, by periodically
investigating whether they conform to the technical standard, and by imposing a notice obligation in
case of the violation.

And, because we have to prevent electric shock / short circuit in case of the inappropriate electric
works of general electric structures, or small scale electric structures for private use, the electrician
law provides qualification and obligation of electric workers, and also, about person who runs the
electric work business, the electric work business law regulates the business and prevents the disaster
by defects of the electric works.

Furthermore, about electric articles used in general homes, the electric articles safety law prevents
danger and trouble by crude electric articles, such as electric shock or fire, by regulating their

manufacture / sale.
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