HEEE (HERR] - &%)

H i The XXT IMEKO World Congress
AP BRI S e e R S B AEARIFA S
BE B EMHLE R EHRE
RS © BT A
YL © AR
TSR b
HEEAR ¢ 1049208 H30H 21044209 H09H
W HHEA - 104 12H09H



e

ARG SR Z W FURER A FDURBSRB R B EOC G - RN ES
FEHARANES > MEETESHATHERE TKORE > DEREEGRITE
E—JgtE > R R EaRREREY HEY > AT FE 3t A (Light Emitting
Diode : LED) &L0¢ ~ B¢ ~ B2t > ARAEEEA [F] LEDYCIREAE B R A E AR RIS
RERETLED i SR AN B S IR & - DUEERERE ME(ZER ~ K
SRR EMN TR E > TS TOEIREK BRI RO E T RA SR 2 = E |

M

JeIRfE R - HRBRREGIE - REAEZERNE -
S - FEHIE RS RO IR - 282015 [FAKRE » BREFIRE B & RMEFAEE
SR EVIBREAR o IR TEREA > BRI A - AEILE - FEh S B

B5ElE (PTB) Karl Jousten{®-f: » #E{T— S H 2R 2 ARUEE) - R THRAUTE



T oo 2
ZN
Y 4
HEFR oo 5
UM R o) 13
ihE=s



ZNS

El:

DURIREIRENR > A B 35 - fRIBHT - SEVRABEENME S - B1,0005¢ SUABEIRHY
BEL R =% - JBFEEY 3.9 5% 0 BRI 4.5 % fEfRfteEE T E - BIZALLH ATRE
FIEVAARARAREY - B m] DAFH7KAREEHT - 7KRIZEHER ESEHVEIR - @BEREvE
VIRAEK > BEREANE TR - SR PARIREIR A & G R S — e A R AR A
Je LIEEOR =R B2V E - A E S AR AIESE - A S e B TR -
(EF5 ERETRHIRTFE R Ry B RIS BIET T35 ey 7 1) - S Ae LR BETR I Ry AR SRV B RUBE TR
[1] o EF21 A4S KRB Bl U S iR SRS AERIRH 55, - (R kR (L
fedrE T ] AR R AR EORETR - YeG4lE (Photosynthetic bacteria » fF#PSB
) ERAFUEE UL AR - LSRRI I TR D eRE B T &
> DIH2SHIA P Rt fie - PACO2EBARYINE Rtk » AR RIRVERERfRIT T -
HREAZHNRETHE (BEE -~ BRE - B - fEityE) - EEFEET > FEF
[FEHYA - RN IR a3 - B I RS R O E St & AP Ry
° KRR G EAHEVHRES  FASERaElR - R AR TR ZA RS - GREMF
R TEATRHVER ~ &30 ATEERER - A& TOtHREARTRE] - HEA R
FATRERRRENA ATHEARR - FEEEGRHERE - MEYESEE A
WERATTE - ERELERTARERRE - AVHSEFHMEY B SRS EH R
MR ESR > VG EARARER - S LRCRETS « MEAIFHIRES - AR E
AR RE IR A A BLEE IR ~ KGR ~ IS AVaB MG - A E SSRRY[EIRF
BT . —BEG  INEE e H AR RSB HE 7 AZ —(3] -

4



(1] REIIER > “REIRERA R - MERCR AR A VE IR IR © SREl » 2B1~24H -
[2]1 B5R58 > 2005 “GAE21HACAVAREAEIR" - (LER SRR - Jbat -
B THRE > S EiE > 2005 > “RISRESEGE" (LS IEHARA: - J -

g -

ste o TAEH - EOFE NIRRT TS « 250 B e et

1. 08/30-31 EAZ(BkEIHS ERE TeATHIRS)

GBI TR EURIKZ v A RS R - M 22 K B SE iR ) -4

NGRESOVE-CENTRUM

KREr G

2. 09/01-04 2015 The XXI IMEKO World Congress August 30 — September 07, 2015, Prague,

Czech Republic

— ~ BFfE 1 201509501 HZ204H (A2 H)

.~ HBE © Prague Congress Centre, 5.kvetna 65, 140 21 Prague 4, Czech Republic
= ~ T 2015 XXI IMEKO World Congress (Prague, Czech Republic)

g~ FEHERE

¥ ¢ Czech Technical University in Prague, Faculty of Electrical Engineering, Department

of Measurement



= O3k O9K

. Plenary

friEar $§

Sunday Aug. 30 Registration
Monday Aug. 31 jistrati
Forum Hall Opening ceremony
Coffee Break
Forum Hall Invited talk: J. Fischer “The new kelvin"
Lunch
TCO3 (1) TC04 SS TC05 (1) TC06 TC14 Te07
Coffee break+Posters (01, 02, 03, 05, 17, 19) TC12 Tc1 TCo8
TC03 (2) TCO7 (1) TC19 (1) TC14(1)  TCO6+08+11 TCO2(1)
Welcome Party
TC03 (3) TC04 (2) TCO7 (2) TC14(2) TC19 (2) TCO1
Coffee break

Plenary Round Table: F. Hartig, D.M. Stefanescu, P. Richard“The SI quantities and units,

Panorama Hall a universal language bridging over the 24 IMEKO Technical

Tuesday Sept. 1 Lunch
TC03 (4) TC04 (2) TC07 (3) TCO0S TC22 TC09
Coffee break + Posters (04, 07, 20) TC21 TC18 TC17
sherisesenso TCOIRT __ TCOA (3) TC20 TC18(1)  TC05(2)  TC02(2)

Prague sightseeing tour
TCO03 (5) TC21(1) TC04 (4) TC14(3) TCO7 (4) TC13(1)

Coffee break
Panorama Hall Inv. talk: K. Ruhm * plus Ob - A Modern Structure of Metrology”
Wednesday Sept. 2 Lunch
TCO3 (6) TC21 (2) TC18(2) TC04 TC10 TC23
Coffee break + Posters (08, 09, 11, 12, 14) TC24 TC16 TC13
TC03(7)  TC21(3 TCOART __ Industrial _ TCO7(5)  TC13(2)

TC10 (1) TC21RT TC16 (1) TC22 (1) TC09 (1) TC17 415

Coffee break
Panorama Hall _Invited talk: A. Kamcke: “Uncertainties caused by Human Factors = can an Emotion Detector help?”
Thursday Sept. 3 v
TC24 (1) TC21J51 TC16 (2) TC03 TC15 TC19
Coffee break + Posters (10, 13, 16, 18, 21,22, 23] TCO1 TCO2 TC20
shart sessions = TC24 (2) TC23 TC20 WS TC22 (2) TC14 (4) TC12
Conference Dinner
RT08+23+24 TC21J52 _ TCI0(2) TC22 (3) TC09 (2) TC14(5)
Coffee break
Friday Sept. 4 Panorama Hall “Magnetic lechndog_:rl,l : :I::r""gi":i:“ [T flow "
12.00-13:30 Closing ceremony
13:30-14:00 Refreshment

Special sessions and Round Tables:

TCO1RT Mobile learning and teaching

TC04 SS Advanced Magnetic and Electric Current Measurements

TCO4 RT Round table on measurement challenges for future energy networks
RTO08 +23 +24 Round table on metrology in food and nutrition

TC20 WS Workshop on Energy Measurement

TC21J51 Joint Session with Ural University

TC21 482 Joint Session with ENBIS

TC21RT Round Table on the New SI

TC Technical Committees Meetings (13:15-14:45 & 14:45-16:15)




Bt e B S

g A —H LR - R SAe b ST AR S SR R aln Y
B MHEMS YR  fERERE ER HAVEEEN T o M ST
FURTELG AV B - ARSI ESRAENE R —20E - o] LUkt e
VAR BT ATE IR T8 EEIRARVERE N FrBASE RS » AL TR fa v
VIR FR R b e P e IS B R AR A IR T BT TSN - e e SR ite

O o HETERRE R PR AR TR S AR > 2 DR E A S B30 RV KA

HERG Rt A - IS REEEAE O T B SHERIBITERS 1 1 880 DU — E (¥ U A B D ZR T 4T

AV ER R S B A T ET B PR AR AR iE B SRR RO A /N T AR - (5

e (GRS T B E AR T0MOCHI RS > BN [ S e AR R B EAnH

AERF AR - (B EHERIEN AT TEEM - Bt > FEAERY

A HL ] AT N P TEERE - DARERE SE MRS S EE IR A AU sHSR B AR A Frols
W2 /b 1 4 > BN ERe IR T BOETIE - FrA BN EE SR L
IRIERME— B Z— B SReT e FT R ERE - s TRl S S 4y B &R

7



EAIE - MTHEAEENTEE T EE1208BUTHION T asaihy [Fk - mizid 5 ariE
OB EEEA RGBT - BON TSI RS IR A LR
0y > e AEMREERTE N E RS - SRS FRE & TR BRI R
e —E0E - R O I E AT e R 2 8 - B — 2 —HE R 1 A&

JTHYZETERYER - FERERBRE T 85 28 | 4HpK - §Y 28 AV NI 2 R iR e Y — 1 -

Zle-FEEC TR =S [ a e - RIERCAEIARUSAEIRE SRR - (B2 - I

NRZEAWERHURK » st BRI R 8E - BUR a7 AR b
REZEARES " bR E S, - e " EH ) - 12 ATE 12 # - AEY
6.0221367x10"23 {iélb 5+ EEFEE 1 ZH > S{EEEPZEAITES - A
SR A AR 1 R T2y R THIE R - NItiEsmbia 2ty - HEEEihET

1B > HUEh 28 BVSESEAeIT o 5% - ER(E R TFT S 2= RFAHE] > BTPUR HETHIE

R R/ NV T




(2R /E)PTBZNEW KILOGRAM VIA SILICON SPHERESHF4ERK 5 [Frank Hértig et al]
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[4] Frank Hartig et al, DISSEMINATION OF THE NEW KILOGRAM VIA SILICON SPHERES, XXI IMEKO World Congress
“Measurement in Research and Industry”, August 30-September 4, 2015, Prague, Czech Republic.
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ABSTRACT EXPER]MENTS

AvaSpec 2040 | Z0ARUSES
o1

To measure the light intensity profiles of LEDs light sources in different media
{air, water, and air bubble ) to the of
hydrogen production, three colors of LEDs lights, red (620.0B4nm), white
{464.979nm), and blue (458.317nm), respectively, are used to slmulme Il;m
imensity in the space of a glass where phot

bacteria is supposed to be culured inside. The illuminations inside the
enclosure are measured by an optical fiber which is connected to the AvaSpec-
2048 spectrometer. Photon fluxes are measured by LI-COR-180SA with L!A1M!Il

data logger. From exp s, the
the with thre it is found that in lne
water medium case, its value is the Iwesl anﬂ in the a|r modlum case, its value
Is the lowest. fric alr rates in al media, the minimum
llluminances are between the values In the air medlum cases and In water PEFRpaND
medium cases. i "
Y Air bubble, LED light / N
INTRODUCTION J i ST TE
il content Single fiber A0dum
Algae asa Bloenergy Source wicowa o dry weiahe) T o RSN IR
. Botryococcus braunn  25-75 e 1 .
Chiarella 5p. 28-32 FRERL - m s oo
Crvlllirlodmlum coheii 20
Cylindratheca sp. 16-37
P o Callbratlon Procedures
Pt 20-30 Gaktratmn procedunes for 4 spectmmeter Lo aped Sber Caltraton srcenures
tricamutum 1. Swach n e dands qluu- i § e SEarce, ind enre it ThelLCOR l‘:“u\ .v\
sehizochytoum 39 5077 3. Evre heLs haped e athe s scaing e wel et s the s e e e ey
Tetrasebmis suecks 15-23 Lo

Sarrie Aeduied froes Chish 7807
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RESULTS AND DISCUSSION

o)
Power=24w 3300 p=' Powrr-Thw
—a— LAiber( 1) e Lo { 1}
L —8—Lfiter(2) r —— e 1)
——Lfiber (3 ) ——Lfber (3 )
L-Palysomial ( 1) = | ———— Loyl { 1}
<l ——— L-Pabwomial {2} ——— LePolymomal {2}
TP —— L] Lbobyomial {3 Ll (3}
. ER I
4 r
Source: Clayton & Jefiryss and Spims H Agehos ! o =
Lambert-Beers Law & Bioreactor B L
_ I; = [pe Xe(@)2 A
1.8ingle Phase: Water z @ axt s
2 Two-phases: Water+Air Bubbes :,m{.[a, ' "‘—L‘-’%H o, N
2 ] . . '-'(m] » d-Divtance ( em )
in in
olass enclosure fill by air and glass fill by water and sub
white LEDs lights in 25W of power, 1o white LED:, lights in 25W of power,

e mination (L 1
LT

_, Agitation sy-slem in the fat-plate photobioreattor.
altation

[1gn ramaure L8 CILOE, CEIMa . VTN, KIUS I KJAFTL, EQ0NC1 3 1V 01 8 B
EhokbkeeaTit 45 e et SRR A, IR o C Crergy. vouns 36, Eaue 11, Jung 3007
Fage (4705801 .
Big Challenge !! T it * So o
1ill by air eurtains with three
© - absorption, volumelric ale rates of (a) 5.2 mifmin, (b) 13.1 ll|Il'rrin, (€} 21.6 ml/min, and subjected to white
scattering LEDs lghts in 25W of power.
- laminar-tusbulent .
= gradient in nomal
- loss of pressure
arectontowutnce CONCLUSIONS
\ @ Effects that mfluenced changes in the illuminances of the white LED light source in a
~ rectangular giass enclosure were measured. Light Intensity expenments were conducted n
three kinds of media—air, water, and water mixing air bubbl es—usmg fiber sensors and
pH ! pO; gradient - aeration / exhaust gas  kinetics, dynamics of PPFD sensors. The input power of white LEDs lights'is set to 251
along fluid direction  ©O. 10y photosynthesis @ The largest illuminance of the white LED light source Is In water, followsd In descending

[*] Clemens Foston. Desgn princpies ofonete-t creactors for cutvabon of meraljoe. Eng Life Soi 2009, 5

RERZKE

o 3, 185177

uldew. in med-um of air bubble uumalns. mun in air,
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