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#AVWAZHIBEOR Y fDOBIFE, S1510201, 2016.

12) R[E, HE, HERXEX M E—2OMEEREICEET
BZREEHTE, J1110101, 2016.

13) AM, HE - Z25E - BERHXTLICE T 38D
EEEZONT—FREICEAT S —E%, J1110102,
2016.

14) EH, =%, DDVCHAHEHEBZHV/-MHAORE
%148, J1110103, 2016.

15) #K, KERAO—42 1 -84 —RKRICK B KEEET—
ADAEHE, J1110104, 2016.

16) I, ERERAZHVEEZRES Y A OEEH
#ICRI Y A%, J1110105, 2016.

17) =iFf, MEMSHEH#MTZICA L =~ 1 7 OXREHEE
B2 BHEER7 7 F2I— 4242 AT LICET 3R,
J1110106, 2016.

18) #iifift, FEEBEIA Y 7« ZEHFOMRFES > /XD
&, J1110107, 2016.
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TR
Bath/ASME Fluid Power and Motion Control 2016
SlEC
» Hydraulic Component and System Efficiency : JHi
Z2 & B N

wh o RRE ey XL

Fliths RFHEM > A 7 & LR
T239-8686 iz AR ZHE T EK 1 —10-20
E-mail : ichiyana@nda.ac.jp

2001 F MR KFERZRIE TR IRERET.
REBERZRER S R 7 AT2RIBF. 2014
FERAPRAERE, REICES. RAEEIRES,
AR OMFICHEE, HRZIL—RIXT—>
X7 Lh¥s, BAREWMYS HHEZHEYS
mEDRE. B (I).

1. (¥ U & [C

Bath/ASME Fluid Power and Motion Control 2016
H20165E9 H7THM B THETAFY ADN—ZK
HICTHBEE Nz, N— AR T AU A
(American Society of Mechanical Engineers) D3tf#

T, MECLIC2LEZB U THMBESNS XSS

THSSEITSFEDN—ZAKERMEL 55, 272
IZ Bath International Fluid Power
Workshop® %4 i CHENBIHOERE R #E LTAR—
kL, 19984 I 22 # 0 4 F5 72 Bath Workshop on
Power Transmission and Motion ControliC 225 L T

L, 19884

2007 X Thel 5N K72 3 % & 525 H

OHETHD, RVEDETREAEAHREE->T

W5, Lo TWorkshop | ERtE TV 5

K312, ARHTRATLILTEY v a YV EREY
I, BINERAAF CEHRICHRE - Tice

LRTWERE THAFRERM DN DR TH 5.

ERENSORKIC KDL, KELII6OENES

EDEED, 0O ENMTh Nz, 56,

A B & K4 S OMER SIS A —h — D%

& ERH2H% DB Tz,
2. REICSMLT

MELIE LB, ARHTE-RYOBEEAL,
SHMTENIOTF 7= A bby ¥ a vicHdbhn

T (K1) Mrbhie. LIRS, yyars
EHRLM T
- Pumps and Motors : {HHF 5 4

JE 51
- Noise and Vibration : j#H/T 5 {f
- Motion Control : [T 5 {4
» Hydraulic Component and System Modelling : JHi

FE4F, 22110
- Digital Hydraulics : {i/T 5
- Robotics and Prosthetics © it/ 1 1, ZH 1 £
- Sealing and Tribology : i+ 2 ff, 7KH 1
- CFD Modelling of Hydraulic Components : if [T

5
- Pneumatics : Z¢JE 5 ff
- Energy Generation and Recovery : /T 4 {

Bty ¥ g VBT B H P HE IOV T
KD H % 15 IEFPMC2016D K — LRX—V 2 B X
nriz.

TV g voficd, 2 HEDFRIC
WEN=ZARZDOT Y VEIL (Prof. KA. Edge) D%
L S0OREGRE IRV ZRKEDRTIVY VEFR
(Prof. K. Stelson) KoskiA &)Vl HMNM TH N
oo THEMOESIC, Ty YVERIZSOFERNLE
b les TH=HF AP =L LTAZHICH DS
TETEHEDL, EFIE/N— A K% DDeputy Vice
Chancellor (EI*#RICHY) &L TETWEREINT
Xl THS. SF (20164F) FITLEN—ZK
FORVSFFHLRNCERD LA D, TOHR
THRO—]RE LTy VERICHTHIRD H 5 A ZFHRIC

1 tyyavogF

32 | JIL—RIND—URFL 8% H2% 20174E3 H CPH20E)



—WIpEE : Bath/ASME Fluid Power and Motion Control 2016805 89

TREADPOIThbhizDZ e ThHd (K2).
Ik, BENET Y VBIR EHITN—AREDT

W= BRI =i RNTT BN EY RBE

(Prof. CR. Burrows) & HEREHICHEEINTED
TR R R TE .

2 Edge#RODELEBZTISRSH

REFHRIT AV ATV ADOHMPEANY FTH

D, fF4EASMEDKoski A 2V (The Robert E. Koski
Medal) &IMechE®BramahA* % JU (The Joseph :
Bramah Medal) O#5XETHNTV . 20074 |
ISR E N TI0[ H IS 72 % 20164 DKoski X &2
WIEGATIVY VBN ZEEN, (s there a future
for fluid power?| &5 fEH TRl @aliHEZITWOIE
CVEBTHo (M5). SHE, 3HME LK

FiximmizENnie (X3).

3  StelsonZZ(Cc K BKoskiX S |LEE=REE

Bramah X Z)Vid A FV A T1968FEICEHR T E Nz

TV ZOVHIENC & % =R (Digital Displacement

. Technology) OBIFETHY, HADEEIE ES

FHEORBMTHEHEINTVERAEDF T VA Y
vay (Ry7 - &—%) GHEAGO—DTH5.

4 Rampen#iEMDBramah X5 ILiR5

§ 3. 8bYIC

IN—ZAHH IFHFEEICEREIN TS XS,
FAWANELLBOHIE LTEANGDDBETHS.
Xz, SHEOINVTy b2 E TR o ToN—ZIAEBD
Fr v 2T —L (Tv YoV HFT) & A
TAF) XOHEH ZHHEET X 51T, SHBOMHE
LA TONEELDER U SN S EMS L

ICHEENZFHPIEA A T ISR U Z2@

? FTEHTER. RED — B IEE R L

ST ET2018FEETFEL TS,

: 5 N4 w b1 (Monor House at Castle Combe)

40D LD ZHT2HTHY, REFTZIN
SKF (BEOTVFIA - AVFUT2 Vb8
T—#) O XU (Prof. W. Rampen) HEZ
KUk (K4). Y RVEROMBI TN T
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F£34OAOMNY R
7 )b— RIND —HfittiA R EN @)

REAMEERICHITD

2w 3

Eak Kk B
FNKF TR

T761-0396 7 )IIMEmiiiAkmr2217 — 20
E-mail : daisuke@eng.kagawa-u.ac.jp

20034F L KFRFBRETHIAREFR

REBF, BIEERT, 2015FEF/IRZIEH
D, 2016FRAEHRE, REICES ZREYV
TP O FaT—9%FE-fcvz 77,0
Ry FOFRICESE. BARATIL—RF/NXT—2 X
T L¥%, |[EEE, HA#MY <, HADKRvY b
FRBEDRE. FHL (IH).

1. (¥ U & [C

X2 BHROKT

AL TR T — R IR R TR
2. T —RISD—HiCBEEY SREDEN

34 HART Ry bR EHS N 20164F 9
H7H OK) »59H (&) £TERZENAN
Fv X (ET/NA)IET 1 TH4%125) 1
THH#E N .

EHOBETHO 3 HBOERT, &R
1108%CTH->7. 9H8H (K 1KiZk, IWET IV
B (UETRGERT 1 TH 2% 35) I TRAGEED
FDNEACR AR AR 2%
FAEIICKD FHaRT ¢ 7 X M 5 FHiEA
LGN D -T2 (K1), TO®RBEBEI N
AT, RV baRY 2V E (WETE

R &R RAEBTEASOTHoT (K2). s -
Azuy - EFERRTIRE36HEOHEND D, S

X1 HREEOKT

21 ESEHTRBHGTHELHES"

Ry DX S %% H R OB AV 2/

- ORI L U THFE LRI TR & 2%
- ORITREREES (M3) ICOVTHE TN TVS.
A&, oAy MBHOER L LTIRERN
| RIS TS B T LT TR D, A%
L BTEEEFE 2O/, SAROBER ST
- ORTKET ¥ F 2 T— R RERES % T L kAN
AR

HERBIZEIC BV TKPilZ FEifiik & LI a 0

RICOWTDOHEN D > I=.
fH U7z HErp, EEREST&—KEkolzA
)7 ¢ AW K 0 ki 7% ilE UHEEHL OB 7% 52

CBLTOS. WEEEEIOm, #HE9.0m, HR
BT 1 TH 1% 1S O2EMIS0BOBIET |

46gTH%.
TEEhfk OKEK) OftGE, HEEREF\OH]

MO EEZIL X QRO T & F 2 T X

17N

M3 EERS TSR T RIRISIEF OHNER
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MOl ZIT> TS, 77FaT—RiE, AV
25| oRBREED Y Y HIRT U F 2 T— 2 DMEH

HEPH C/KOFTERIENAIRETH 5 T L&, WE DO

BBV TEHINEBEICE S 7 VF 2 T — X DHE
FENIARETH B LWME TN TWVS. —fkEk ko7

2.2 Vv SVIEBICKLZUEMIEEEERT TS
HERAISGERERI=_E21L—59?
HIEMcKibben®! A THiZ8EM L7 =2 L—
ZOFAFEDN, TOMKOHMNEIN TS, TDOF
Z¥a =&, FMIC XS IIRESEICEN S
Bif, Pikoifis SICIIBERND 5720, WittE
AZICT 2F L LCGEFEH—ZRCE vV

IMUTENAICB L TG S Nz,

BUFLIRM = 2 L—2IE, M4DX ST
737 OETIA & RO TN O M TR
Y5 T LTl - I - RTOEE (5) MiAfhE
BREETH B, BTIANCIE 3 AD N THiZERLI
i 3HEEL, MOAMICIIEEE, EEXICT |

NN - -
L GaE_7mm

' IﬁﬁﬁwAI% || sormorc |

o |00 e

= 150

4 YZE1U—-IHNER

(@) FIHIRAE

(©) Ui d RLH
®5 YZEa1L—5DWBDEF

- NENALHZ VAT ORESN TS, a7 idHzE
L OVY VABIROE X 165m, A#12.8m, 0.4
ENTWV5. MHAEA100-400kPa (F—VF) @

mOIY) A—=2ALTHD, NERICOMDHF A —

- AN AENT VS, ITZERIEREEEZ (L 7 Tk
RTHRENTED, T7HFaT—2EMALEY
L EEHVYIVTERIREEEET LT, BilmE
- ICBOTHEN LT 5 2 EDHRREN TS,

SHROBENS RO TE LMEENTED, Witk
75 F 1 T—RERENY AT LO/NEE AT E B,

R ZEa L—ROa7Iic A N URMARE DL

23 ZREILATHZFRALEY 7S TIVE
BIEEZIERE

HEBRAEEB DA DOEE B2 HIE Uic 25T

LN ZER U eNEROY 27 5 7)VEE

| EBRCOVTHEENTO S, EREREEL

TEEEN B1E 5Nz T —RICHD &, McKibben!

 OTREILATH, @S, NS, ATH
PR EET B IOV E— DR ENS
 BEEEEAWIEL TV S, B L o e g
BB & 5 AT ZRIMEAER < = Ca L— &Il

ISR L, EALKRE & RiJE R & W S B2 D IR
LT o I D&MD 5, BTN D SRR
PWIEEEND T EMER SN TV 5.

SLATH ]

]

o
EHARE

6 ERIFEREREDNE

3. BHYL

AT, H34ARHEATR Y FEREMEEE SO

BB XU V— RS — BRI L TR L
- fe. SE3SEIEATIR Y MEANHEHAE, 20174

IHIIH (D) ~14H () I, ®iERE (FilFy
YRR ICTHETETH B L2 LIRATHL.

- sExM
| MF2THMEREDR Y FFEFEHRETHE IR,

1) #HA f . EEREFERS MR FRIRBFIEF IS L DK
E7%9Fa21I—50EE, RSJ2016AC1X1-03

2) IR fb: v I TERICLBITERMEREEZETS
WMERAIGEREHY=_E1L — 20/ RSJ2016
AC2G1-08

3) X b PREIJLAIG#FRALAEY I 7S TIE
SMEETIREBORFE, RSJ2016AC2D2-04
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B =
APIEBEE [TXRILF—TI%]
SO KAOFEEBEEBEOREIRILF—IFE
(W—mgt )] [P=9.8 QH (kW)
EE BN , A
ik
N sri m (kg)
= L : fl'Eﬂ e ?{l T A
2T, = 110-5501 FOMILTEAR A Jchl 3600 # (m) oA

E-mail : ema@numazu-ct.ac.jp

19 ERRLEAZALEELREET. @
% (BJR) 935, SCEBMMEAEET, 1986
- FEREEGDYE, 0IFRBTEN (2E4R),

BIERERE BHLY, FLXHBOWRL
it BEFS FH2E

1. [ U & IC

EHROM) e 72 M S /K FEEORE LI <,

BH20ER T HADREOE 1R D, FHER
D RYZ HD Tz, UL, 30FEMRD 5404
R TRAMEITZ2BENFEEEE NG 1, KN
KO EREN L, HWHHBEORENEOZ AR
THRTEZAKNFEEIDPRRIHK T BN, FEED
FHEIKINEB->TE. ZORIEBEFIFHED
MHBORZA Iy 7 ADRREE 5T, R NE
{izo7zbDD (K1 ED, KITRBIXFERER TR

ﬁ,@if%%C&ﬁB#E®E—7%i@@5gé
- @FkX (K 3) @oHFKAFEBIIERIT TRV

ERHZH-> TS, £z, RohTEHARRET

JVF— L UTMIBIK I 6 SRR RT3, |
BHEOFAERREL X )VF—IC DT, HEHOHIE

L&Y BIfRY 2 [EDE MR BRI, KRHE, B0
B RARBUS DOV TN, BRI IHE L NID
MERICEE M LT,

2.  KHRE

2.1 KORSBOFEEHE
IKIPFEEIC K BENE, SOANCHZKDOE > T

W BB T 3V — 72 KB T T 3LV F—Ic A %,

CNTHEKZELZL TEONS.

E%mwﬂ®%%ﬁ,%éHMU[%%%é@ﬁg
BT 3LE— Wik, ARz /s’ LT

W=mgH(J) TE£INS. TOIZX)IVF—EHHET

ML OMMERE A%, CCT, dn/didE
DZALTH D, KOV, AR B 2kO5

(i) THH, TNzl d 5. KImMDEEZ

.

B1 YEORIBEIRILF—EERKA

1,000kg& L, g=9.8(m/s’) &9 %L

P:9.8QH [kw] ........................... (1)&7‘;%
COPEHEKDEEN (K1), TDKIIC
KXo THEKD LM B ETPIFIKEDOTN R nt, FE

| BROWE ngER LI 55, KIRERD
BB KR BICE 21T, (A BIE hs

E921C, KITEEMAEHAT S, EokoiclL

CKREBHEH) LWREQ LERENTHS. ¥
EOWD AT 128 B REA I =DM
B3, OKER (K2) @XLR (M4 ©

Z LIKBSRRB O[T GEEFOEN) ICX5 )5

R4 HRBB B,

OftibH K@ B XSO kit (K 3)

F—DHEIZ TE RV, HEROREIE )1 ZFHL
ik & b EZ 5N,

2 LORENZREFIILI T TH 5.

OEHZAL (K4) @7—FFZL (K4) O
(aw27) Z4IVEAL @F7—AXRL Ths.

22 K% (EROFELAL—A DEE)

IKDWNDEATE I " D2 HHICENS. H—&

RBETKOMAD ARG IE, (EEONTEHIC B
RS TEHELL —~ETHS GEEORD.

A4 TR
i Hm&@%

HOKEE
M2 KOFEBRHEOBE (KEXFEEM)
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- REEHK
(BB LEHBOME 2 Fhd)

M ko | R Z
RS w B2
/

frokith=

Pk
®M3 REOEWVWSICLZHN ErKitzl, HKI)

#HHH L (gravity dam) 7 —F A In (arch dam)
4 FLOEE EHNILET—FIL)

Wiz A, FaidEzr LT NEQ=AVTH %.

ALmAIcERI S 5 )72 P(Pal £ 5% &,

T xovE—] + UEAT3LF—] + GES
ERTETHAM) (LA LKW ZRETES

T 3x)VFE—]
OFFNTZE LN DS, XRAMESNS.

2
Lt =g [m]
wg 29

CORE, AVX—1DER ([@5) L3, k
JIFETREAEZE > TENTNDOIIIVF—T2/R |
L WEHmMICHT B AVERRT VT 1L EY D

TN TEBENELRETHS. NIVA—AD

EHA DAL T X B HRBE L b0 BkE. H
RE DO, MRATEOEN, 7oA, BHREED |

R—=VOHEBTH%.
) WA FiEB
K ¥ {

v (1% KE)

H ' + i
T \] p,  (HFIKI)
ha 7 ({7 it Ak 58)
IZB
1 TRt - (e S

5 NILX—1DEE

23 KBEREY—-YIVT

FESKES 238 L CHUK LTV 3 & 13, KEO |
FIvRERDZMICIRD T B &, KEENZRE Fhowk
- BRI A IO TN, ARSI 7R,
| REBOBSEEIE TS, ST, RO
- BRI 5 (PiHAG0Hz, $HAS0HZ). %

IKOHEE) TV F—EENTRIVF—IcZED D, JE
WSRO & 75> ORKHEENS S IKESNZ2 {6 s
% (X6). TOBISRZKEMER (water hammering)

vsnz W),
- O 2, [m-kW] ERRO & S ICEHHEE NS

V5. TOENBKEEZBEARDOBERICE 59D

T, KIEENOIENEBE 2 2 7 NOKAD E TR
BN Ko TURINL, ESIABIOREAMIC K L
L WESICT B TORYTFEIIKIE L KIEE O
L HUCKEEOBBOLD S RICRI 5N, Y-

227 HBVIIHEKEE NS,

Py Py

= I_;J N Y i
W\

JKHE

@%ﬁﬁi
===
6 KBEREU—IIVIBIUNE

(ki)
KE I

s
™

24 KEOREE (LR

[FHEEUC BT 2 WA WA TRKEEDREDE N2 [T

WL OIS (specific speed) BB 5. (F
DE UKD B KRS D O TRk w(lg /i),
 REOEFHMICHNLES YV RREL, ThE

BOKEIZDWT, DI VT &, PURDIEZ DOt
Hifigrs (zexid1m) O & THERIRETHE

TeDITETE 1 77 [ DR n, T EE#ES % JT1E
COnMHEETHD, HBK

n,=n-P"*-H 5" [m-kW]
ifCCi,n:nS'Pﬂ/z-HSM [rpm] ..................... (3)
C 2T, nl3/KHEOERENEE rpm], PIEARD

DIKHFEH S (kW) TH 5.
BKEOHEZ, XV VKET12~23, 7
F 2 AIKET50 ~ 350DHIFHICH .

(%) B =
X7 HEEREOBR

525 5l & K

HBHFEEIMCEBNT, ARAERL TEKEITHRA

X BKORAMHLAI S, D DR 50

A LKA E B 2Kk DR Z N L &N
X, FEED S OB LRI D FEERICAS
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C CAMOBERICH DO 5 S B — I R/FF %
12T, Z OIS CTKENDIKEZ L,

Z DOH % FEERHINC A Y THREBRORITHEYE
e —RCRIRF SR, CORMERIEE Y
VW, Thafr ) E 2R E (governor) 0D, i
EEORRE L LTI e BRI RIS N, 44
(ST E SN TV, BHETIRIEEA
EHELKRICEE D> TV, CTTEHIDMEE |
LD, HMXTEEETRD L% (K8). RIER
LU ORI, BB RAETSHS. B0
HHRIC &> T, AE—ROELE ST S 2KD
BEFENC OV TIIEL D, MRV EEF SRS,
- 8225)7kW) ZBNEL Tz, FEARIC/ S TR
- NJcEEOCOP21TIE, MR HOEN—H L Tl
- BRIEBL AT D JHEs R 5 S I E RN &
LN, BUERGEH, S%RETETEAEARET OV
L F—RERTHTEATHEING. FEENCBY
L TE20I2F W R ABML TR, BhRCAR
 TRVF-OEVIRD ZEH DTS TEE RS E R
COHIEl EAZ—bR LT

3.2 BEEMRERHEEBETHEIRIVE-ER

I NS .. N
AT = = A
\ S e Wz
sAn L BB (i T
= B B (it Y )

X8 TR

KEICFEA DOBRDBH Y, TNEEVDICHES
DINEDREAOMS), W%, @RS ERRET
LD, 3mOKDEEN SHHTE K%

- N TERHEHIC X BT IOLE -SRI
U ToKE T 52y Z0KE (K9). @ikAIcE

LIRSV b2k (K8 BID Th . ki
BT RV F—FEBOSTBAMMEAMEN T I M Rl i
[E—C VLR, EHKE S RIpKHE I
5N%. WiBEKOERICE>T, HEEEL, %

FO/KED A 75 2 7KE. 50 ~ 500mDHITE 7S

FIKDPIREIT T BAERIC K - T, KIJFEEDZ

AT Z/KOEE S &R h B E 172 R L
ThHEET 5. N)U b V/KEIZEHE/KETHD, 75
VVRA, TS VIKEIIKEKETHS.

3. BEOIHEI RILF— L EEMESEHIE

ik (FITEE) ) 2201248 7 HICHEAT & L7k,
- PERTHET L — TR L R ) R

3.1 BETREIRILF—
NHDEERIGNKDRE R[S T ENLIHED,

H TS IKEH
K9 BEKE (HhFTVETSTVIRKE)

TS5y AIKH

- FEOJIPARDNZRET, fikk - AlORHE, &

SICREERFNIXINF—ZHHT2ETICE-S .
UL UED GBI FERRE 2RI L T0a Tl
F—HPFIIEBORHZ b TWws (GF—E
2.2f1). FrALLBREHIHHEBRIRIE L3N R A 2 = HEH
T B Iz TN I U s U AU HBRER B 7 B
WCHEL S EAMEND S E=R48). T ORME
WL U TR RER B MR T 5 —DDFE &
U CKICHREBERE I FEE R EOHER T R IV
F—HERBTE N LDDH 5.

20154 RO EHFIC I 2 M HEBEBORAERIE
AfEKWEBZ, DWICRETFIHEORAR (3E

LY v
BAETIREETRED IV — FroxbdF—)
DERFRE L TERFEZH LT EE EO#H
I xIVF—FEFH L THE LN EBXON % ER

B9 2Rl EE (RPSIE) | A20024FICHif TS N
Te. LAL, EHHNTSNIRHAEN DTN P

£ 2010FDEDOH T )V F—E A HEIZERKT
ol

COORPSIEIFEILENT, EXFXEEICK
AR AV F —EXOMEICE T 5 K E
Zhid

WA DB TV T & ZEDKIHT B

LOT, Bt GEEMR) (dIE &I

| THORPSIEIC A TRENC B RS I B S 1L

C ORI FARICIS CTRIEESNTH D,

RO LOABDEFEE GEEEM10kWELE) o
- 20154 0 B HUM R 1327 H/kWh (i 48 329/
- kWh) TH%. BHRAMEVID ICHET 2 HA
ARG L L TRIE & OB OB ELROM
RIS TRELTED, 2015F O

1.58M/kWh (Ri4EE0.75M/kWh) T, %N HViE

 BICONTREARAGL BB S5, T DRl
TEHERINTVEHEMMREZ XIVF—1F, KBt -
LR - K - HEEY G TRD - XA A Y AR
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GEZED THO, KEDERE) T3V F—d R

BKTHBHEDD, TNEDORERNIREHAE

N3 FHICHERIE U THETEFRLETH D, |
FEEBFORRIG I & ZFANFEBIC DOV TS

FIIFEBITLHERTHIZ0% LR N EHHETH 5.
2014 R E TOHARDKBGEFHEDE A mOHERE
ZK10ITRT A, Folld e csmL
D 20144 K D RFHE A &I1E T2333HkW (kJJ -
JRFHIHEBEDO23E) THB. THIF20124FIC
i 7 E NIZFITEON RIS K 70T, 5K%FETE
THINT AEMICH S T LBV TEINS.

30 -
o5 | 201287 A BARREL £ )b F —
T | BEME R T n
B ol (1256 ARRRERATIKW) {

I8 15 - 136

ol I
o a5 36 T
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P N A 0 ﬂ
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X10 BEROKXEAHEBEADHS
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v

K& BSIFHBICDOWNWT, FHEOFE LW
FHEOFEE H o, BT TNWEZEL.

4. NARBLIFFHEBOEL

KNFEEERTNIHE (N1D ZHERLUEES,
i L A X —E Y NTER, Lz Edizo
BIEKICR UBUBAZIMAZSKICTH VWS T A0
IWTHB. TORTREMEFEEE LEWVIFRV. B
%, KNIREEBORA T—MMEAREIZFHT %
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The teacher works very hard and the students
are working hard. Every week there will be a
meeting, we will report their experience. In this
lab., I learned a lot of knowledge. We will raise
questions and teacher will help students solve the
problem on the second day. The students help
each other, and some people help me to learn
Japanese, and some people help me to learn
professional knowledge. It is my honor to be in
this group. Thank you very much.

(Ren Yanlin 7, HEFEHIMIZEA)

4

I am Thiranan Tiwaratreewit as an exchange
student. [ was a member of SEKKEI laboratory at
Muroran Institute of Technology in 2013. I was
proud and very happy to attend in this laboratory.
Prof. Kazama Toshiharu; Sensei is very kind for
me. Big thanks for good take care and warm
welcome to me.

The learning outcomes during I have been
studied at Muroran IT as an exchange student
program for my short term (around three months
and a half month) as follow; (1) My research study,
I was doing my research continuously from
Thailand in the field of logistics engineering and
supply chain management about the performance
evaluation of green supply chain management for
Thai Electronics Industry. From my exploration
research, I gained a lot of suggestions related
electronics industry from my supervisor (Prof.
Kazama Toshiharu; sensei) and I would follow his
advice into research paper. Now it was almost
complete success that I was very satisfied. (2)
Cultural environment, I -

(Thiranan Tiwaratreewit & A, - FHAWFZEAR)
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1) B - mZEHT, Vol 55, No.7 (2016), 57/60.
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A trial manufacture of a differential pressure wave generator for the dynamic
calibration of pressure sensors

Daisuke SAKAMOTO, Chongho YOUN, Toshiharu KAGAWA

This paper reports a newly developed pneumatic pressure wave generator. The developed pressure wave generator
responds to the requirement of the dynamic calibration of pressure sensors that must detect small differential pressures. A
closed chamber of about 200 milliliters capacity is filled with air and stuffed with a thin metal wire bundle. A small piton is
inserted into the cabinet. When the piston moves, the pressure in the chamber changes correspondingly. The stuffed wire
bundle has a large heat capacity which absorbs generated heat by air compression of air. Consequently, the air
temperature in the chamber is kept almost constant; hence the pressure amplitude becomes almost independent from the
change of frequency of the piston motion. Experiments are performed with various volume of stuffed wire, whose range is
from zero to ten percent of the box space, and with various frequencies of piston motion. This paper gives a theoretical
base of the characteristic of the wave generator, which is verified by experiments. Obtained experimental results satisfied
the requirement of the constancy of the pressure amplitude and negligible phase lag for intended range of frequency, ie.,
one to fifty Hz. The experimental results also proved that the selected parameters can respond to the design purpose of the
pressure wave generator.

Key words : Pressure wave generator, Dynamic calibration, Pressure sensor, Isothermal chamber
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Fig. 4 Experimental setup
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Table 1 Covered polyurethane copper wire

Wire 1 Wire 2
Diameter of copper wire (D) [um] 20 50
Thickness of coating polyurethane [um] 037 107
Density [g/cn] 839 832

Table 2 Air volume in the chamber with wire

Volume raito Volume of wire 1 [cm] Volume of wire 2 [cni]
0% 0 0

1.07% 213 215

214% 426 43

428% 852 86

64% 128 129

86% 17 172

107% 213 215
42 EERER
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15
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—
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Fig 5 Pressure wave by 1 % stuffing of wire 2
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Fig.6 Pressure amplitude ratio (Pexp/Piso) with wire 1
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Fig. 7 Pressure amplitude ratio (Pexp/Piso) with wire 2
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Fig. 8 Amount of heat transferred with wire 1
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Fig. 9 Amount of heat transferred with wire 2
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Fig. 10 Wire bundle model
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Fig. 11 Amount of heat transferred
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