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Fluid property measurement for Kitchen Earth Scientists: rheological

measurements using DIY falling-ball viscometer combined with image
analysis
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We propose a simple rheological measurement using a DIY (Do It Yourself) falling-ball viscometer coupled
with image analysis. The simple viscometer consists of a transparent plexiglass cylinder, a rubber plug,
and a commercial video camera that we can easy to buy on the internet. The rheological properties of not
only Newtonian fluid but also Non-Newtonian fluid are obtained in this rheometer. An image sequence of
the falling ball in a fluid was captured by the video camera, and the spatio-temporal image was created by
a free software, Imagel. The obtained image could provide the information of rheological properties such
as shear rate dependent viscosity, elastic property, and yields stress. In this presentation, we will show
some examples: sugar syrup as Newtonian fluid; a mixture of gel beads and water as Non-Newtonian fluid.

We will also demonstrate the flow behavior of a buoyant fluid, whose viscosity is unknown, in a viscous
fluid. The apparent viscosity of the buoyant fluid is estimated through the image analysis of its flow
motion. Our homemade viscosity measurement using a falling-ball viscometer will provide fruitful
information of the rheological properties of the fluid and be useful for the Kitchen Earth Scientists.
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Laboratory Seismic Exploration Experiment for Education and
Demonstration
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HIRYIBEOFRTERGEEMEPLP NILUDBFICLEART, HEZTERIRRIIMELICL L. MBRIELKE
GRICET 2BNLEBRBEMIEIERICOLV, HEDRAIMED. PEEROBABMETIEFHNRAA—IT
BONDNETHD, TITHAREXREZFHL CHERCEEL2ERICR THM> TRRTZ 2ZEAMEIFEERE
KREZHFEL(RF, 2015 RLENHBEZEELE), AERRETIIERILBMWEE L TT7AO—ZT L
(BROED)EAWSE, PHO—XATIVIGERRDO T, HEMEOUEA2FATZ I ETEXEARILTE
%, BRENIWBDT7 AO—XTILDSIKEEIZS L 4-5m/sBD T, REMCREOKRFERBRTHRET I &
DNTED, FILDRBREICKL > THMEREEINEDLLZDT, EFEOEEEEET YA VT2 TES, A
IEKI2E#EETCRRETEE. BIWROKEEZER T ENTE S, 8REN AT THEE LEZEROER
DREDEEDORKEZEILEEZHBILERIEONS, TRDLLERLOEEDRITREBHARMEETA2HRETE
%3, ZOBHT—YIIREOMERT—9 EARICEITTE %, REOHEFRERZIIEADEWVGTE %<
DHBEINETH S L. EREBDICNYY—TRILAMERAR2 I EIETERVS, ZOERER
EREFALEEZBEFRALEIT TR, HEENMeHL 2K FE2ZDHTC—ETERRICIBIET 2ENTREICA
3, COEEZHAVEHAREAMERERGICL > THR%REThH 2R EMBOBEDOEBREEBEL YT R
2ENEFIND, ARLAEERFERCL2EGEXELBRECKZEERTRICER L, TOEBEMRRIC
DWTCHHRET 5,
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Introduction of a laboratory syrup eruption experiment for outreach
activity
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H 2 I1Z2014F 05, BEEDOT V MY —FRAEREKEEREE (TTH, 2006) #5E(1C L TKHDOEANEER A 1T
W, EMRA— A EROICEREZITVALS, MR ZENRTE L. KIUARLSFICHS T2 T7FO7ERT
&, BADOFRBARERYELTRRTZIEDPZVD, ARRTIIANUEXDY A FIJAEVWTEEINS
EOBERDANZALE=EBLAEERRICA>TWVWS. BERMB T TESRRE, ZOEHER - AIEARRFIC
THITET, —BOARICEBADIAFTIIRAEAA=ILTELWY, FLBUAODEEULREELRERTESLE
EREI-o>TW53.

HERRKRICIK, KbhDE VTV EEEZRAWVD. KHDE2DICHITTEE, —AICIZ I T VEEE, —AICIKE
EARTIAD. ZOZO05E%E, Ry MR MLOBRTEEEHLEZ Z & T, bERIBICK Y REELFHET 5.
Ry MR MLDAICIEK, ZRIRENERR SO, BBICKRETLAETY 9 2BEVT, Fa—J%FEmLTHY,
Fa1—TDLERICIETLRTHI =2 LTHEL. HABICE>TEBRORELN LB E, Fa—T LD T LA
MERIELT, BOLKBENRES. CNODRBRE, ENETENA Y, VT THATEFE ST, BRUNICZIE
BER ATV, BEERARICYUTILIANALTTARATLAICERBL, ERETRET—92ICICREE S L
SBRVATLAEEBELL.

RRTIIFERE, BVLKKHDDNF21—THLMEHL, ZOEBRUICF2—THS5KHDERE LIFS
EDICEHERYRT. EALNTH>TWL L, KHHERE EIFZADRLRY, KbHIEFa1—TH50DiR
RN EBR T 5. EASHCEWVWTI, FRRICHITI T 2K Y EEADLERL, AR ERRICEBRICEADLTH
ZREAEHA S, BARIEOIEDENEB A2 H#E I8 5. £/, ¥4 JICIERE LIF 3 &S5 REH & R
ISEEDEHE SN, KHHOEHFHOHML S Z5EH L TW3.

SHRLSORFE LI KHOBEAERER AT LAF>TT7I N —FEFEEZRERAL, BRHOKXTE, BHXED
B, TLTRICEY, KIUBAKYAFIIRDEE LA ELELIEATVWERLL.
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Keywords: Dynamics of volcanic eruptios, Outreach activity, Disaster prevention, laboratory analogue
experiment, starch syrup
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A Study on the Effect of Education for Disaster Prevention using
Science and Technology
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201 FICHRE LERBAREBELIIFAZBICKREZRPFEEZEZ, BHRICHT2EHPHHOBE - ALICH
F7) T2 —DEEICYIEIRE - RO BRURAFERIT 2 L TCROVEERRFED— DO &R o/, T TR
BTERERZO/O—NIVREZNY ) =4 —BRITOTZL0O—RE LT, BFRICHT2EHERALDE
DDOHEFENA1T o7, T I T, EHOEMLIBHISLSEBICHKLICEAL TERT B ET. SUEVLWHRE
EHMBAEBRIRREXABBTEEREL .

AR CTIIERIEMADBTAF I AVN—TEL>IAIMILDHELEE ATV, TNEFRDOFHTEDL
NERRICEALTIRET %, 2016FEEIE. RDA4DDFEEETo/ 0 (1) HIZRASREEM ST EHEK
£, (2) Y1V RT1 [G-SafetyX —#E&ER:RIKRREICERI/O—N)LRL2] . (3) ABIESRK
HAlEE - 2EHER. (4) V—TFT41 v/ 7075 L5MENIKRE - RIEAEERATE, FEMBRHEXSTIE
EREE—BICHEOAHPEDHICODWVWTHREITE1T o7, £HEOEFONH LREOFEMAMEEDLELT 1 R
Hy2aveEFTHIZETEWEREE2E > THREEDZ I EIEK, Y1V ATATIE, XEBZAETIhD
BEZFEEL. FEIAOAKAZTEZRRICEREBICERICHMNTES D & TRERMNE D BKITTENS
NTWBaHL AR LT, £/, SMBLOBERBBZLEREL. —ROFICAIF-KERFOTHASICEALTE
ERAETo, BNENARTIEXSROHAERZETIE. BREICATTHXEICRT 2EHE LDOH, KEHR
DIRBHREDHERLFRBICOWTHERELL, CITRERICAY—MN 74V ERWEB.2TO>IE T, &
ICHNTWVWEHEDEBLT. XEICHITZ2EHROBLICEM L, SFBIXE - RIEXZERAMLET
. V—FTa4 V7O LICFABT 2REFEDZEEERTHEEL T, BEEOEAILRALKERITIC
DWTHEREERD, IZEKEFBEZDOZNTNOEAILEREZRDIFTZZETENHRREZM -,

WINDFHTEH., RERMAPHKICZRIIDZ &, SHICZFORERMABIICHED TEINARTTHBZ & W
DZEHERBICRRLTHEL D T EHKR, £/, HAEROT7 VT — M TR, SEEIZZENFEINT
WEREB NS 7HEICHTZ2EHIAEE 2 LEVWIERNMFEONZ, AR TOFEZEL T, ZEEIB
EDKEFEFICOVWTOEMBERD, T, SHBEIVY DI DIREANOTNEEEZ DM ERoTTD. B
EROALICEmMLAZEEZONS,
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The analog experiments on the 3D RRIM model
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REIAME (FEIEA20067%E) (E. MEL—HEHAICL > TREINE, ELLOBFERsRAERD
REOWMFEZARILTD-HICHARINAEAEZTH S, 1T, W& X5 REBFIC, D DOIEMICEK
TEBIEND, BRABIZGACOFANMEATE R (FE, 2011) .
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KBEF-TIOMN)—FOFEHBINTERL, LHALAEDYS, EROLVICHPICERIERY, EEMNA
A IS ERE D D o T2
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Review on rheology of complex fluids usable in kitchen earth science
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Some kinds of fluid,which are known as complex fluids in the field of soft matter physics exhibit peculiar
behavior in many occasions. Because of this unexpected behavior these fluids have been widely used as
an effective demonstration evangelist to represent fascinating nature of science. In spite of high popularity
nature of this peculiar behavior has not been well understood and it is still hot subject under
investigation. Overall rheology is tightly coupled with the internal structure, which evolves with time and
deformation. This make the fluid complex.

In this presentation we review the rheology of various types of complex fluids, which can be used in
demonstration experiments of kitchen earth science. We selected target fluids under the criteria below,

1. Safety. Safe to through into a waste box after the experiment without any special treatment. This is an
important must in kitchen earth science. Hopefully not into a waste box but into our stomach is desirable.
2. Easy to prepare without any sophisticated device. This makes the experiments open to everybody.

3. Low cost. Although this is not chicken science but kitchen earth science, low cost is essential to start up
experiments immediately.

The fluids we focus here are KELZAN,sodium arginate,thermogel,methyl cellulose,LUDOX and various
kinds of yogurt. Some of these are used as a thickner in food additives. We will summarize rheological
characteristics which significantly control the peculiar behaviors. Among rheological parameters yield
stress plays most importsnt role in bifurcation of solid and liquid behavior. In complex fluids yield stress is
not uniquely defined but exhibits maltivalued nature. This means the value depends on various
environmental parameters. Coupled with the existence of yield stress negative dependence of flow stress
with strain rate enhances local instability. Furthermore agening is an another important parameter. In the
presentation we present various examples of curious bahaviors coupled with the rheology.
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