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3. B7t
>ololad A ¢ - oolEetal = ARl Folrth 3 Al
> A - el e I EL

= A7IE e Fx

> o] & MY - olAZA Eged, Wk FE AL v A+
RAolgt= AZME A H A

> ARE A - - dA AAEEY] 9AS FH T o AE A g 2o
‘wlo] A2 ulo] QL&A o]opr|E FFAIHAl AR oletr|7tA] shilth 1A

o
el BaHer Bobs @ Aotk 1emR S me @ 1
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> Aol AAY - NAE AP e otk $elEe A5 %)
g Qe FEE B gte Ao] AR ¥ Ege] 2 A Erh
> AEM A - AAEE 2227 AFS § B Aol o & B ARG F
[st}
> oolds] AAY - SElR ste] o] MAWE 2xRVE AFAE wsE
71ZA 7 Bl EH
> 2w A - o)X & A3 A DA ] gk Aol
- o] Yo wrlHor B Zo] ok A& ofokrt o) 7 HAWE
Aol = Aol
ol oAES Hg o A $g= 27HA 2 AES YA HAdEd A AA
ool AUl dew 109 B A% d 5 QRS FEE ASL AdE w
AL A, F oAAE Wd AV AR ohld SAES A% TEadE
X3 A7 BAE A o5tk
III. 20084 S=x-FERE FH3tAAL AH|t}
1. 44 5 4
11th Aug. 12th Aug. 13th Aug.
Physics Day Chemistry Day Biology Day
. What does seeing ) Making Excretory
First class ] Osmotic Pressure
an object mean? Organ Model
Making a CD . Let's make eye
Second class & Making a 3D y
Spectroscope .. model
Periodic Table "
. How can we Let's make ear
Third class )
recognize colors? model
Lunch
Field Activity * rainbow Tower * Water Rocket |* A hot—air balloon
2. o] A}
D AE&A A wAb - A3A(EE ), o] 8 (Xl #HE)
2) B71=nS% WA ¢ Ao (Erkal)
3) A-AAAFAH WAL ¢ FJH(FHAT)
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3] Gol= A7F ol oA Ag- TS wWloy uIFsiHEgE oAXAY
MEA @i g wEel om AT P E UE 4g BE: 242 e
2=,
IV. 20093 3=-FE|RE FstuAl At}
1. ¥4
Wednesday, August 5 Thursday, August 6 Friday, August 7
ay
Time Encounter day Sharing day Serving day
1 2 3 4 1 2 3 4 1 2 3 4
0900-1030 4} v 'l v v |w | 1 |m | Vv |v | w|o|w
10:30-11:00 coffee break
1 3 4 1 2 3 4 1 2 3 4
001230 oy | yp | 1 | o | w | vt |wm|wm|o|w]|w
12:30-13:30 Lunch
1 2 3 4 1 2 3 4
13:30-15:00 v VI I I v VI VI I Fare well party
15:00-16:00 coffee break
Science on the Roads |Science on the Roads
17:00-18:00 Make a Top(case) with
moving center of gravity Air loket
2. Almvk =4
Number Experiment Title
I A Tumbling Doll
il A String Instrument
I A Measure of Photosynthetic Rate In Spinach Leaf Disks
I\ A Waterdrop Microscope
\Y Chemical Reactions in Syringe
VI How to explain Molecules
VI Rotation of the Earth
VI Sundials
3. o] A}
1. Sangdae Park: Incheon Soongduk Girl’'s High School

2. Hyunwoo Park: Incheon National Maritime High School
3. Iksup Lim: Incheon Soongduk Girl's Middle School

4. Kaesoung Joung: Incheon Young-Hwa Girl's Information High School
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5. Pilhun An: Incheon Soongduk Girl's High School
6. Changki Kim: Incheon Yeonsung Middle School
7. Hyunjin Han: Incheon Kyesan Girl's High School

8. Heesung Kim: Incheon Nam High School

V. 201094 ¥=-FEERE FH3tuAL AWy

1. ¥4
Day Thursday, August 5 Friday, August 6 Saturday. August 7

Time Encounter day Sharing day Serving day

1 2 3 4 1 2 3 4 1 2 3 4
09001030} v '\ w |w | o | v | vi |wm | v |wm| o |V
10:30-11:00 coffee break

1 3 4 1 2 3 4 1 2 3 4
01230 by p | v | vi v | 1 | m | v | m | vV | v
12:30-13:30 Lunch

1 2 3 4 1 2 3
13:30-15:00 v VI I I v VI VII I Fare well party
15:00-16:00 coffee break

Science Camp For Science Camp For
17:00-18:00

Students Students

2. Avlct FAl D FHel Ak

Number Workshop Experiment Title Facilitator
I Making a stationary wave LIM IK SUP
I Making Arch Bridge LEE HWA CHOON
m Polarization KIM Ml KYUNG
I\% Atmospher ic Exper ience KIM SEOK JOUNG
A% Make a Sound KIM SEOK JOUNG
VI A Human Body Model SONG M| JEONG
VI lon is JOUNG KAE SOUNG
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PARK SANG DAE
JEON SEOK CHEON
KIM HONG SEOK
KIM EUI SUNG
CHOI YU HA

CHO SO0 HYEUN
LEE HYE MIN

Let’ s make Molecular Model with ping—pong ball!
Science Camp For Students Experiment Title

Animal Farm (sound and vibration)

Straw Pipe
Straw Helicopter
Ring plane

AIpA o]
D Aol of g 8ol

VI
I
I
v

Number

> AR5
> A7

wooo® P WP 5 KB R TS
0w Blge PR~ By BRW
A - 5 T T .
oF iR = 5o o e NR o o o o X L o
HOoO¥ 5T O9n g By opPypa?
BN oy rwm wm e T
vl = - o TR =W &or o B/
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i o L I S - e S gt
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d T %zfﬂwﬂ%m %E %%EM%
o[ —_ "H R - oyl o I
< ~ Mm oﬁ I B M ww mﬁ mn R o 4 W W Mm
0 =R s —_—
EE Mo 1 M o B ~ = Ak BT
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> AR AR glo]l et obgdth Al s & F e WHes 2
gtol Hujgk AlgatArt. dAddelM e == are] Rl ko] o] opd
G o] Ewe Alntotof o A A

> A - AAHeg FHjsta Agsts AAEES oz offwo] A
o AdAAE BREe ALY gl Felshs wabel /b AAEA @gkort
BREst AEuA delimaks 44 o d 8 R 2ok Az Yat A
gg B ATdd PR PoE Pow FA

> g 92k BEREd evhE Aol AXmAEHs Aeist mgol 5w
= w3 A FAM R FAste] Pe 69 F o AR FAs)or @
2 2,

> oo osolE ABEE AHold 22 BAYow FAY, wAE FEA FHom
ARt FAT, APAE BAS vlE e YRS A5 Al v TAY
o FAY, 1Ee AALEAA WrolE APETE 8T F ot g
ARt AAolA dAE & F e oS vhds =S dof Y, & B
ojop7l &5 Hr Sl

> ddell= dojell vk olalE Y & J=F 2 =X st 4T
UEF 8tal, 25 FEor AR ddsS FrleA AP} o] Fo] A
T A= AY A g A4S F 9 sfof & A A

VL. 201149 S=-FE|RE AL Auy A

1. 94

Day Thursday, August 4 Friday, August 5 Saturday. August 6

Time Encounter day Sharing day Serving day

1 2 3 4 1 2 3 4 1 2 3 4
09:00-10:30 1y 1 g | iy I | | v VI | VD | @
10:30-11:00 coffee break

1 2 3 4 1 2 3 4 1 2 3 4
11:00-12:30 VI VI I n n
12:30-13:30 Lunch

1 2 3 4 1 2 3 4
13:30-15:00 v | vo v VI | Vo Fare well party
15:00-16:00 coffee break
17:00-18:00 Science Camp For Science Camp For

Students Students
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2. FA 2 Feaal A% R
O 49 4 : 4% Fuel Ang AFAEY ETE o
BR 2 7] Algke] d5a Hl Ag 1wt
I. Korean ver.
it ALE 2HED|

2 Hx &=
3 Zolzz =X
4 HEY F=pg 2HE7|
5 Zo| 3 =olEaefx]
6 7 3des ol&e =07+
7 Alztel 8 -gHAl| i3t 2ol A -
8 SXI7H SE4Y

II. Tetum ver.
1 Atu halo rebusado
2 Busa Sabun
3 Prova atu hare buat ida bele lees ka lae
4 Atu halo Submarino/ Kapal selam
5 Paper Chromatography
6 Activities for learning the center of gravity
7 Dropping_Genes ‘ .

—simulation of Mendelian genetics—

8 Atu enche tore ida husi be ho cores arco iris nian

oy

N,

0% d

English ver.

—_

Making a sweet sugar snack
Soap Bubble
Tear—Resistance Test
Making PET submarine
Paper Chromatography

o O~ W N

Activities for learning the center of gravity

Dropping_Genes
—simulation of Mendelian genetics—

Filing up the water tower of rainbow
v ==
rog

S~

ox 1%
o

l
EL !

ox
e
)

ol
S

H e

Jo 19 ofh @ ~
~

nx ofl X

0 of

x
N
=

=] =]
= =
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Woongmook Lim
Inho Seo

Jinseung Lee

Euisung Kim

Gilsoon Choi

Jonggeun Yoo
Juneuy Hong

Jeongrim Lee

Woongmook Lim

Inho Seo

Jinseung Lee
Euisung Kim

Gilsoon Choi
Jonggeun Yoo

Juneuy Hong

Jeongrim Lee
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VII. 20114 119 v-71¢ #3e|as AlE M4

1. 9A] £ 200119 11€ 10€4(F) AM 10:00 ~ PM 1:00

2. A2 0 vk-7h9- FetE] A2 AlE
Al
S

3. A ¢ FHEE Fu, vbe-7he =XAL S5 3AF tiE, A3 oiE, 7)E &

A=

4. 7] a2 AlE

- Ast A 2 Za

- 1% 8 =49, 33, A= AR A

- 25 AR E 54

- 23 WEd A #S Za

5. @AY whg ¢k dedM e HetElhs AE Y JfAAS dal glon FH
Rao] Fdgt FalE e A qaddy s =73 S

- aS, T, AXA T oA AAS A =EEta S

VIL. 20129 =-FEEEZ H3tuAl A=

Workshop Experiment Title

Number Workshop Experiment Title Facilitator
) Seokcheon Jeon
I Magig Cup
Jeounghee Lee
. Hyounmee Kim
I The Glow Constel lations )
Jeongrim Lee
il Surface Tension Meehwa Choi
Hee Jun Kang
Jinseung Lee
v Siphon
P Inho Seo
. . Sunhee Lee
vV LED Lighting .
Gyoungmi Lee
Jeongae Shim
VI Needle Hole Camera ] ]
Euisung Kim
VI Paper—ONA Mode! | ing Juneuy Hong
Gilsoon Choi
VI Making Handy Spectroscope Dae Hong Jeong
Mijung Pang
Staff

Hongseok Kim,Iksup Lim, Okja Kim,

Hari Ryu, Hyokyeong Shin, Seungmin Maeng
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VIIL 20133 ¥=-FEEE I&uAl Avv

Workshop Experiment Title

Number Workshop Experiment Title Facilitator
: Sojin Pak
I Water drop Microscope Inho Seo
.y Gyoungmi Lee
I The periodic table games Jeongrim Lee
; _ Hyunjin Han
I Making Hydrogen-Bomb Seokeheon Jeon
W Force which a current get in magnetic Mijeong Song
fieldS Gilsoon Choi
: Moonseuk Ko
\ Marching for Shells Euisung Kim
- The Floating Leaf Disk Assay for Pilhun An
Investigating Photosynthesis Miae Jang
Bonyub Gu
VI Anatomy Of Anchovy Juneuy Hong
Hoochang Lee
VI SSC Eunmi Park
. Okja Kim
Science Camp For Students Kyumjoong Baek
Soohyun Lee
Dental Treatment Boyeon Lee
Sujin Kim
Hongseok Kim
Staff Sukjoong Kim
Seungmin Maeng
« W7he) =o] % ALY
1. 20144 dAS 40
- 139 10927k Z; EQloll A Awv A QS gt
12248744 2F B]doll A Avjuy e S =430
- 14d 1€l v|B7|3E of oFgrt.
2927 A FAA BT Z4lo] e FAIE AA g
29T Auy du|RAA A FAE At dAHES TR
3R FAd dF FIANE FYsT FERE o] A
3o}
4991 AEY ARE o JRoR Nste] ARYS A}
ol MEAE WE JEOR AAshe] AR
79 SLAA FHES Y
2. 14 29 An|y oH]EQIS Zh=
- IRFA A48 HE 2 FA A 0 FAe ESAA =5 < 2 S
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2. ROVING ON THE MOOND
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o 158 Jre] sFolgd 9E BEAS ag=

Can you imagine driving an all-terrain vehicte (ATV) on the moon? NASA
can. It's bullding a fleet of ATVs {called rovers). Some can be driven by
astronauts. Others are remote-controlled. All of them can handle the
moon's dusty, rugged terrain, Talk about off-road adventure!

WE CHALLENGE YOU 10...

...design and bulld a rubber band-powered mover that can scramble across the floon

1. First, you have to make the body. Fold the cardboard into thirds, Each part will
be about 2 inches {5 cm) across. Fold along (not aoross) the corrugation (the MATERIALS (per roves)
tubas Inside a piece of cardboard), : ';“”“E:‘“’ :f';";“””

oy (B-nehy 2]

2. Then, make the front wheels. On the two Sdnch (13-cm) cardboard squeres, 5qu;ra'.
draw diagonal lines from comer 1o cornen Poke a small hole in the center 2 eorrugated cardboand

[that’s whiere tha lines cross), On the body, poke ong hole close to the end of wheals [B-nchy13-cm

each side for the axle. Make sure the holes are directly across from each other square]

and are big enough for the pencll to Spin freely, 1 sharpened round pancil

2. Now attach the front whesls. Slide the pencil through the body's axle holes, -2 !-.mbcr bands
Push a wheel ono each end, Secure with tape, : ::::

4. Next, make the rear wheels. Tape the straw under the back end of the rover * 2 round candies (the
Slip & candy onto each end. Bend and tape the axle 1o stop the candles from hard, white, mint ones
coming off. with & hole in the middie)

1 plastic drinking strew
SCISEDIS

5. Finally, attach the rubber band. Loop one and around the pencil, Cut small
=lits Into the back end of the body. Slide the free end of the rubber bands Into
the slits,

TEST, EVALUATE, AND REDESIGN

Tast your rover, Wind up the wheeals, set the
rover down, and let it go, Did sveryihing work?
Can you make your rover go farther?
Engineers improve their deslgns by tasting
them, This is called the design process.

Try redesigning the whieel setup or rubber
band system. For example, if:

-

i = the wheools don't turn fresly—
E Check thal the pencit turns frealy
in the holes, Also, make sure the
E wheels arg firmiy attachad and are
& parallal to the sides.
:
:
; axfie Chaln made by
F lisking rubber
% bands together
.
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* the rover doesn't go far—Wind up the wheels more. Try wheels of different
sizes or shapes. O, add another rubber band or vse & rubber-band chaln,

*  the wheesls spin eut—Add waight above the square wheais; put mone wheels
of the penci; use bigger wheels; or cut opon & rubber band and use anly a

F single strand of efastie,
* the rover won't travel In a straight line—Check that the pencll is straigne
amd the front wheals are the same size, Check out NASA's
moon missions at

CUSTOM WHEELS moon,msfc.nasa.gov.

The moon doesn’t have an atmosphers—there’s no air thera! 5o aicflled
tiras like the enes an a bike or car would explode—ihe alr inside would

push threwgh the tire to escapa into outer space (whers there's no air to
push back againet the walls of the tie), Imagine you're a NASA engineer
who has to design a tire that:

*  works In space, where theve's no atmeosphere

«  withstands extrame hot and cold temparmiumes—
on the moon, they range from roughly 250¢
o -250° Fahrenhel (1217 to ~157* Celsjus)

+ welghs 12 pounds (5.5 kg), which |s half the
weight of an everaga car tire

* won't gel clogged with the fine dust that
covers the moon

Despite these challonges, engineers designed a tire

tnat worked parfectly when it was used on the moon, RlDE IH "SﬂlE“?

It's made of thin bands of springy metal. That halps it A rover may not be the hottesticoking vehicis around,

be lightweight, heve good traction, and work ot any but with @ price tag of over ten millian dellars, it's ane of
tetmporatisre the moon can throw the mest expansive. And It sure |8 comenient to bring

&1 ft. Plus, It flexes when [t along, Rovers can he folded and stored in a fanding

hitsa rock. and it doesn’t miodute the size of 2 small reom, Look at the picture of

need to be pumped up. the rover, Which features are also found on cars

Degendabiilly s deslgned for use on Earth?
Imporiant. There's
no roadside semvice 'Sjesuos Tupseps pue (R0 Bwes) wewys Ko vuusgue

when you're on the ‘B304 JRO5 'SI0S SOJ0UI ‘SIPUG; SIRIM ‘SISSID SslamEuy
maen, 250,000

miles (400,000 km)
o Romes, The fufthmut Lrip anypm s eyer takni op

the miste sl i Torer 2B miles (9.5 M)

~ Watch DESIGN SQUAD on PBS or online at pbs.org/designsquad, % O

| s g o B S e by Aol g Pt D1 Bigund il by
Cnrpoton
o P H ¥ I @ T e
il T (intel e s WITHmerSMTEAN. 4y IEEE
ety Educaricn
g T4 W e Sy W B naign e, A4 T 8 T — B ==
T A g S P b it e o] B g 0B — Ly i

For more information about NASA missions and educational programs, visit nasa.gov.

Memo 3}A| 2.
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S0 PH DD{mgﬂ} BOD(mgfi) COD{mg,v’i) SS{mg;‘!)
1982 174 7.3 1.9 78.2 452 148.8
1983 16.7 1.3 2.3 105.5 52 1429
1984 16.3 1.2 3.8 85.9 48 96.9
1985 124 14 3.8 77.6 40.3 49,7
1986 148 7.3 44 527 375 66.8
1987 144 1.2 438 375 259 43,3
1988 134 6.9 29 36.5 271 29.5
1989 15.7 1.2 3.3 30 138 36.2
1990 17 7.3 41 36.9 26 431
1991 16 1.6 5.2 42.6 251 42.2
1992 16 1.2 4.4 38.9 159 25.8
1993 16 1.2 48 24.3 17 28
1994 187 7.3 5 19.7 151 33.3
1995 168 74 45 305 15.7 21.9
1996 149 1.3 5.7 177 14.6 18.7
1997 16.3 11 5.6 14.2 14.9 16.8
1998 176 71 6.9 13.5 13.8 16
1999 16.8 74 74 10.9 10.6 114
2000 16.7 1.3 8 13.6 13 8.1
2001 17.8 1.5 6.2 16 13.7 21.3
2002 171 74 6.2 14.3 11.9 125
2003 17 L7 14 14.3 10.6 124
2004 17.6 1.6 1.5 8.9 9.7 94
2005 175 15 1.f 91 11 111
2006 174 7.6 7.9 13.7 116 12
2007 18 1.2 8.4 157 10.7 11.3
2008 19.6 1.2 9.8 9.9 115 8.2
2009 17.9 i 9.7 10.7 E I ) 8.8
2010 151 7.8 8.3 8.8 9.8 11.9
2011 17.8 7.8 1.9 45 11.3 8.9
2012 151 1.5 71 5.8 123 13
(29 20) =] $4(1982~2012)
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10. o}Fo]x=(arduino)E °]-&3+ 28 (STEAM) 4

WA (R 158kal)
353 AMRE, A7 EF eSS nSd T3
jybae700@hanmail.net

1. }ﬂi

HA ag FHE HIF S FH|6HA
obFol g APt A= &
E4 #07F offdobs AR S Pl o)W 7] gloll= ool B IS A AlshE

A2 & vhisad shelek

i
e A dE 10d AR AlRte] & Aow o4 gl MBL% o]-&3 Ao
deto] Yk SEe] FE ol
7 MBL A EZF Yy ai7te A #sta
MBL 2 64—0_ ok wh= %5-]_ H]E

:L&M EfolglE= AZS 4 Edrh 2011 99 15 ug g E &7
% 3k stulof A 3 HES] MBL #AXAE 7HA1 e AL TE AYS g 212
Al = B} A ?:lHL =158k 9] 6“@51: MBL *E“d% BE AdE 3

MBLE: 414 -<1E] o] 22~ 7] FF ] (= :mnz pageel e AL Eee &

gotel 1 @S A7) AsE wproFE AALAE o] &gt o] o AlA7)F vt=
= A7) AEe ofgdRa lEolr), QIHH o AE AX7E FrEAUE d7] Als (o}
GE AS)E gAY AR v F= obdE T tXd WIHAD HHE]) I &
o Wolgk= AS & U 2HA 2z E auFe TR A e
2 Aolgt A7t AFHE ded 5 oyl FEesi, 2199 i
< ZEIFE AAGE B=E F AT AD 74“1‘34 TH7F B8] wr] wE
HA Age AD AWEHE 2R ste Ao $Adoldts dRlE Sl 1 2 33
< AD AWE #4A A5E FAsta, :613%3}7] Al Aot =F % T e AR
32 #d HEEA 5 vigE svid F, obFolx=(arduino)gt= Toj7F 1H1E]
woll W= AE Hstas, F O 3 297 AIF-Y. A3 obFolmgls Ao
FololA, 2R w s & 5 A G HUA A Agdd MBLY &%
ojelo &of, W&, 7w, AKX Y & St wHo oz W] &g F Q=
7FeAE SRleta HA o] AW AE HAEH FEE 912 fist 2o AF
Ags i 20129 St A" wAAd 3] A AFY S ol 1d ke
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AFE whATh of WEE T YHE I FRIAM, obHe RA opFol:mE ofy

ARADE7A 2AstaA 8k 2bel o)t}

2. o} Fo| =H?

ol Fo]== Atmel AF2] ATmega328¢]8f= 8HIE nlo]a 2 ZEEZH(CUP)E A4
g e FAs molAR2AFH o tHHA WAl Arduino Uno 7158). ©] A o]
olo] AFH FHAQI vRAI R WX (Massimo Banzi)9} 19| F=E°] 20051 Az}

g ZRAEAA FHegtt O ZRAES] 3= HFH I o A

2ol A9 gle de Ee HAS HdE Sl mrololEL QIEHEH
(interactive) ¥+ 25 &4 e v WS 3 Ao oot o
gejolz “Ad A7g oudta vt AdwHem st 43 e AIFEE

o Q A

5 d9¥sta BRUHE Sl Qzto] o]a i F = Al
Folie ZE mpolamAFHE A AH (o= 1/

= ov2 Ix4 FH3F" (physical computing)©]
opfFeles L AREHe] hdste] 2RANE

H T M Dg

obFollmiz obERI E= HAHEe W] s Y ol dArbs st 1
A3s yAd dez F93Y offolmE MBLY QoA Higor AT
T e AL AMTE e U ofdR A7) AZE Y goez ol At A
ot o Ads "yAd Jesw F9skes AD ABH e ss FIE #nt ofy
gt I YA 29 @ Add SAs Fskel mEReY PCUF e 4 7] o
wolt}, o] fAY AsE Ay e AMHEAE ZF o] sty 1=
5 28 5 vk

obFolm= st=dlojoh AT EolR FAH Y. obFolkm stEdolE A&
Hoks Aot Aak FEEe] d3] S0y e B dRaHwes =42 7
= FHed AFHE S90S W B o e AR BE 22 BEEs BuA
oo E Fo& & g UeA, ool & AFHET WAV oTAe] &
T At} AT Atmel AFe] ATmega328¢]2t+= 8H|E wlo|a 2 ZEZE2 2} U)X
g Az2E 28 5 Jde 1409 A, obdra AV e dEHE + U= 6
el Ao s s HAFHIE FHsh obFoln BEE Hots w2879
telE 7HAA 9= 7P 2 A ol ATmega328 wlelAZFEEH ot o]
2 32KB Z7]19] EYAl WEE, 2KB =719 SRAMe] W F=Ho|gle] 23S
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02 244 050l EZ9o 25 (Arduino Uno R3)
nfo]J R TEEg o] &8 g7 PCoA 23S & USB Alo] &S o] 8319
AR g} o] w FQ3k o] ofFol AXE Q] 3 /T 37 (Integrated

Develpment Environment, IDE)®]t}.

on hermistor_fram_interneLmvdifled by g | Ardul =g x|

File Edit Sketch Tools Help

themustor_from_intamet_maodified_by_gs
#include <math.h> -~
#det ine READING_FIN O

joubte Rl = 10000.0; //resistence put (n poral e
VoIN =50

A= 1.129148e-3;

doutiie B = 2.34126e-4:
Joubile ©= 8.7 le-8:
doubite K = 9.5 di/dec © - digsipat lon [acto
juubile StelnhartHart{doubie R)
1
joubite loaR = jos(R):
uhie Jogh3 = (oa(R) + 10a(R) « ioalR):

eturn 1.0/ (A+ B+ logR + €« logk3 );

old setup() { -
p s

72l 245 OFF0l S8 Y A (IDE)
obFolieel o] g5 welARTEE = dMYE 3% (embedded computing)
|

Fokol] @o] AFEEE AVR ZAlEo|th o] AE9 vwlo|arFZEZed -7t s}
= 7Is 97l fEAe RO olfelx o] 7hA] HiEA Sl A" o] Has)
th O3S f8iM e e e 2oy K2jo] aFHTh ofFolk9] IDE
v a2y AEAQ FES AR AES st #Ho2A xHAE Aol st
v 7es s RO StH HES vhE A Eoo|t)

obFoll StESo)7t QFEAAR] AT obFolmE V] AMRHES ARAle] )
et 22 aS 9 ES A Ffehe AAS A A A JdEUS HAs)
A oobFolw g AZE FYle] B AEH 29 Zrad AnE S oA
rRady 2RAE Aol vhEal A AE v e At O axE
AL 2ol 7] (cut&paste)dto] ozt 85kl &8 ¢ vk 2HAR EHA obF
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€ = U= olw7F o7] Atk

o]L—_

e

i

DEE

3. o}Fol=E o] 83 MBL 239 ¥

MBL2> AlA-Qlg#H o] ~-AFH(ZE2 )2 =] th AAME E8F
Aol 1 e A7) ATER v FE ARALAE o)L oS So 2
Mol BFe &0 mEt A7 ghol vhl= M1 2E (thermistor)ghe A} 227}
A F-olth. MBL AlEd] £3H o] & 2% AlAe= & vl o]2%= vk A
2B AR ARl A 2ol Fujdk 4= Qlth lE o] 2= AlA7E RSOy
A7 As(eldra A)E YAE AT R upte] Fi= ofd 2 yxd W
(AD 7AWE]) 327t A4 Aot obfFols AAX SR AD ZAWME I ZZA]
7S & Bk ofyel ARRIE EHA AD 7MY e A¥ dolEHE HFH shd
oA gl & A= ARl Ak obFolme AQl EnteEt AL wlo]| AR A
HEA AlgolA] 4¥F 9 o]ste] 7pA o2 s = 9}
Al

o
weF o= WY A9& AlwtEE MBL X2 Agdohd & x 3 4009 49
A& ERS Ao odss vhd, AAE A3 wEaL obFolis o] gsitid
5vb 9 olate] ditow Fhsdtth < Y MBL A|lZAbl A QlE|s|o]~7F da
fle 2=AE P Basta AR B9 AAE Aefsta iR AdES
Eldlo]~E doF 3}7] wfjio] ofFolE o] &3 MBL Add gk wAtEe] #
A A= ozt dvkal & 4 Qv
24N
Y
NN
\\\\.
MO|2~E  OFF0| o4
02 246 MBLSl Z&D OIS0/ S 0188 Heiol 2
4, olFo|x=2 T 4 Q= 3 83 STEAM
ol A of7]3 A offFol: TR A Ao] flE o AFol el
AE A Ee] vtojolEL; QIHHAE G AES HA s F deF EE
Aot opFol S 4

oh 1A AE YA ofFo] k(arduino)E A
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5.8mL

T
1

o 53] (Iml, =714

0.5mL == 7}A]
- 2% 17C, %3] 5.8mL?




= -9 = -9 = -9 = -9
11 5.71944 11 5.68 11 5.66048 11 5.62184
12 5.73958 12 5.7 12 5.68041 12 5.64164
13 5.75972 13 5.72 13 5.70034 13 5.66143
14 5.77986 14 5.74 14 5.72027 14 5.68123
15 5.80000 15 5.76 15 5.74021 15 5.70102
16 5.82014 16 5.78 16 5.76014 16 5.72082
17 5.84028 17 5.8 17 5.78007 17 5.74061
18 5.86042 18 5.82 18 5.80000 18 5.76041
19 5.88056 19 5.84 19 5.81993 19 5.78020
20 5.90069 20 5.86 20 5.83986 20 5.80000

- 17C 94 o 257} 5.8mL7tE =5 0C F9& F8to] A9 HAS A&
0Co el ¥3 @ (273/(2734+17))%5.8 = 5.46(mL)
tColl A ] H3] = 5.46+(1+(1/273))

— 2t 2LolA e R E st
0.5mL(17C)9} 1mL(—=8T)2}e] o] x}o|7} 41mmeolal &% =}o]7} 25T
o] zpolE o] 83ty 41mm/25C=1.64mm/C

g °ol&3ste] wue 21" 7 3
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o | 7@ Tarcesk[rCs[17Csk ] o [ 714 [ 17Cet [ 17Tt [ 17Cst

B I T i = o O W B B L == A B S

—10 | 5.26 | 0.54 27 | 44.28 | 17 5.8 | 0.00 0 0.00
1 | -9 | 5.28 | 0.52 26 | 42.64 | 18 | 5.82 | 0.02 1 1.64
= -3 | 5.3 | 0.50 25 [41.00] 19 | 5.84 | 0.04 2 3.28
- =7 1532 ] 0.48 24 139.36 | 20 | 5.86 | 0.06 3 4.92
—o0 —6 | 5.34 | 0.46 23 | 37.72 ] 21 | 5.88 | 0.08 4 6.56
- —5 | 5.36 | 0.44 22 | 36.08] 22 5.9 | 0.10 5 8.20
- —4 | 538 | 0.42 21 [ 34.44] 23 | 592 | 0.12 6 9.84
CH -3 | 54 | 0.40 20 [32.80 ) 24 | 594 | 0.14 7 11.48
z —2 | 542 | 0.38 19 [ 31.16 | 25 | 5.96 | 0.16 3 13.12
- -1 ] 544 | 0.36 18 12952 26 | 598 | 0.18 9 14.76
z 0 5.46 | 0.34 17 | 2788 27 6 0.20 10 |16.40
—20 1 5.48 | 0.32 16 | 26.24 | 28 | 6.02 | 0.22 11 18.04
- 2 5.5 | 0.30 15 12460 29 | 6.04 | 0.24 12 119.68
= 3 5.52 | 0.28 14 12296 30 | 6.06 | 0.26 13 | 21.32
~ % 4 | 5.54 | 0.26 13 121.32 | 31 | 6.08 | 0.28 14 122.96
- o 5.56 | 0.24 12 119.68] 32 6.1 | 0.30 15 [24.60
- 6 5.58 | 0.22 11 ]118.04 | 33 | 6.12 | 0.32 16 | 26.24
L 7 5.6 | 0.20 10 | 16.40 | 34 | 6.14 | 0.34 17 127.88
- 3 5.62 | 0.18 9 1476 | 35 | 6.16 | 0.36 18 | 29.52

9 5.64 | 0.16 3 13.12 ] 36 | 6.18 | 0.38 19 | 31.16

10 | 5.66 | 0.14 7 11.48 | 37 6.2 | 0.40 20 32.30

11 | 5.68 | 0.12 6 9.84

12 5.7 1 0.10 5 3.20

13 | 5.72 ] 0.08 4 6.56

14 | 5.74 | 0.06 3 4.92

15 | 5.76 | 0.04 2 3.28

16 | 5.78 | 0.02 1 1.64

17 0.8 | 0.00 0 0.00

H
lend gf = 3.145396gf/er’  F3 W3}t = 0.017711mL
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=7]%°l

)= )= < =
FE T LA | TR S R R R
-10 5.26 0.0335 5.2935 0.54 0.50 26 41.00
-9 5.28 0.0330 5.3130 0.52 0.49 25 39.42
-8 5.3 0.0325 5.3325 0.50 0.47 24 37.85
-7 5.32 0.0319 5.3519 0.48 0.45 23 36.27
-6 5.34 0.0314 5.3714 0.46 0.43 22 34.69
-5 5.36 0.0309 5.3909 0.44 0.41 21 33.12
—4 5.38 0.0303 5.4103 0.42 0.39 20 31.54
-3 5.4 0.0298 5.4298 0.40 0.37 19 29.96
-2 5.42 0.0292 5.4492 0.38 0.35 18 28.38
-1 5.44 0.0286 5.4686 0.36 0.33 17 26.81
0 5.46 0.0281 5.4881 0.34 0.31 16 25.23
1 5.48 0.0275 5.5075 0.32 0.29 15 23.65
2 5.5 0.0269 5.5269 0.30 0.27 14 22.08
3 5.52 0.0263 5.5463 0.28 0.25 13 20.50
4 5.54 0.0258 5.5658 0.26 0.23 12 18.92
5 5.56 0.0252 5.5852 0.24 0.21 11 17.35
6 5.58 0.0246 5.6046 0.22 0.19 10 15.77
7 5.6 0.0240 5.6240 0.20 0.17 9 14.19
8 5.62 0.0234 5.6434 0.18 0.15 8 12.62
9 5.64 0.0228 5.6628 0.16 0.14 7 11.04
10 5.66 0.0221 5.6821 0.14 0.12 6 9.46
11 5.68 0.0215 5.7015 0.12 0.10 5 7.88
12 5.7 0.0209 5.7209 0.10 0.08 4 6.31
13 5.72 0.0203 5.7403 0.08 0.06 3 4.73
14 5.74 0.0196 5.7596 0.06 0.04 2 3.15
15 5.76 0.0190 5.7790 0.04 0.02 1 1.58
16 5.78 0.0184 5.7984 0.02 0.00 0 0.00
17 5.8 0.0177 5.8177 0.00 0.02 1 1.64
18 5.82 0.0171 5.8371 0.02 0.04 2 3.28
19 5.84 0.0164 5.8564 0.04 0.06 3 4.92
20 5.86 0.0157 5.8757 0.06 0.08 4 6.56
21 5.88 0.0151 5.8951 0.08 0.10 5 8.20
22 5.9 0.0144 5.9144 0.10 0.12 6 9.84
23 5.92 0.0137 5.9337 0.12 0.14 7 11.48
24 5.94 0.0130 5.9530 0.14 0.15 8 13.12
25 5.96 0.0124 5.9724 0.16 0.17 9 14.76
26 5.98 0.0117 5.9917 0.18 0.19 10 16.40
27 6 0.0110 6.0110 0.20 0.21 11 18.04
28 6.02 0.0103 6.0303 0.22 0.23 12 19.68
29 6.04 0.0096 6.0496 0.24 0.25 13 21.32
30 6.06 0.0089 6.0689 0.26 0.27 14 22.96
31 6.08 0.0082 6.0882 0.28 0.29 15 24.60
32 6.1 0.0074 6.1074 0.30 0.31 16 26.24
33 6.12 0.0067 6.1267 0.32 0.33 17 27.88
34 6.14 0.0060 6.1460 0.34 0.35 18 29.52
35 6.16 0.0053 6.1653 0.36 0.37 19 31.16
36 6.18 0.0045 6.1845 0.38 0.39 20 32.80
37 6.2 0.0038 6.2038 0.40 0.41 21 34.44
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