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IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology

FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /34X :/3rd Year
Engineering Design

sBf2% /Program /M T 2 5RBA2 - SBARHPIRE : /Specialized | % H/Semester /RTFHR : /First term

Mechanical Engineering

Subjects for Undergraduate Program of

4348 /Category /:/

fE B i5BR/Day & Period

/B 2:/Mon.2

FIB 1B /Course Information

B &S 12311201

/Timetable Number

REES 12360030

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBEZ T#:5H81% : Industrial Instrumentation

/Course Title

HEHEL /AH A 0 /TANAKA Yosuke

/ Instructor(s)

Z O fth/Other A R—=>> vy TERE
&8 /Internship

BRI Rl o — iR
#E /IGP

PBL EER:E /Project
Based Learning

DX JEAEIE
/ICT Usage in Learning

EERBODHIHEICLD
RIB /Practical Teacher

EERMEORREZEN L Rl REDEREHE

®YD.

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

B | &#&ETIE, ITEHWOEANLFIREEEBICAVONSFHEZEIET 2L OHAT S, £/, BBHERICOVLWTLEA

ZRAVWTEHRBT S, &<, BEPAICBWTLIRLIFAV N2 —RIGHIRER CHEREE OBL Y ICOWTEREL, A

ERRELDIFEONEEEZDEL LA LHICMAIT S, 510, BELFRAOBERICOVWTLERT 2.

i

also provided.

This course provides students with fundamental principles and practical techniques used in industrial instrumentation.
Financial statements are also explained by using case studies. Emphases are on relations between general physical laws
and basic concepts of measurement methods used in mechanical engineering. Practical measurement techniques are
explained in detail for various physical quantities. Additionally, the relationship between management and measurement is

v

FBDZEBRE /Learning Objectives

H | EANAREAEREONET D4 TE D,

BRIES O RRERITEAFIATE 5,
EANARBUBERONBEHETE 5,

BRAGEHAEDRERBZAEE Z L ICGRBATE 2.
A REFHAEDAERECAEE Z L ICHATE 3.
A GRETREDAERBZAES Z & ICHATE S,
A RBEANEONEREBECUEE D L ICHATE 3.

Bt

To understand fundamental measurement principles.
To understand the principle of various measurements.
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To understand the principle of various flow measurements.

To understand the principle of various optics measurements.

To understand the principle of various acoustic measurements.

To understand spectral analysis for time series signals based on Fourier transform.

To understand financial statements.

B EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)
H LROERNFES LI VCEBEREARICEBRLTEY, INZEVWTHEENARNROMBICRYBEOENEZEL TV,

LROEBNEESSUVERFRZ EDICERL TV,
LFROEBNLERIIER L WY, BUBHEKEEENGEFIIECEBNZISAFIES L VAREET R CERREDE
BHOATRLTVLS,

EXRNTYBRRZ BV ERARE, R .

FENOERRE, MBHERODEL CERNIELIBRTE TLAL,

b

able to fully understand basic and important items and able to solve more difficult problems based on the fundamental

knowledge.

able to explain both of basic and important items.

able to explain basic items while unable to explain important items such as practical measurements on manufacturing, the

frontier of applied measurements and spectral analysis.

unable to explain basic items such as financial statements and measurement principles based on fundamental physical

phenomena and basic principles of flow, optics, and acoustic measurements.

RETBEIER /Course Plan

No. 18 H Topics AZA Content
1 B | TEHOBE THEBOTEE IL? TEPH ETNREOB MR THEIPEODFE L AREA
& RITHRHT.
Z | Introduction to industrial | Relation between industrial instrumentation and measurement principles. Features
instrumentation of instrumentation, measurement, and diagnostics. Fundamental units and
dimensional analysis.
2 B | B4 RsHAlE (D BRI ER | BES A E2FAA L /AERE.
% | Fundamental of | Measurement principles on properties of electromagnetic and optics.
measurements (1):
Displacement and
deformation
3 H | B4Rtk Q) - EREEME | Fy 77 -MReV A XEREMBLIZAERE.
B
% | Fundamental of | Measurement principles on velocity and acceleration based on Doppler effect and
measurements (2): Velocity | seismic system.
and acceleration
4 B | &4 A&EHANE (3) t heESE VDT AT —Y EBAEREFALIDAERE, BRTEE.
% | Fundamental of | Measurement principles on force and mass based on strain gauges and null method.
measurements (3): Force and | Profit and loss statement.
mass
5 B | SEEHAEQ) @ RE NILX—A DFEEDOGH. ERNRERKBOREREE BEEXNEE
% | Flow measurements (1): Flow | Flow measurements (1): Flow rate
rate
6 B | RAEEHALNL(2) @ TR B =%, BRRRE, LYy IIREE, MNTFBEHRRENEEL Fryvyavn
—iEE
% | Flow measurements (2): Flow | Pitot tube, hotwire anemometer, laser Doppler velocimeter, and particle image
velocity velocimetry. Cash flow statement.
7 B | FAEHANEQ)  EHERE UFBY/ X—&, JILRVEENDEN, BERRNCL 2FENE0H. BEET, BEMICEK
2 REEHA. M REOBR,
% | Flow measurements (3): | Pressure measurements of U-tube manometer, Bourdon tube pressure gauge, and
Pressure and temperature PSP. Temperature measurements of thermometer and thermocouple. Relationship of
financial statements between B/S, P/L, and C/F.
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8 B | SerbAE (D R &M | P 0ER . MBHEROZFME (1.

Z | Optical measurements | Fundamental of optics. Case study of financial statement (1).

(1):Geometrical optics and

wave optics
9 B | ZiHE ) R Y Je—L Y bR B Y A X=Vv Y BEBEHEROEFHNE (2).
Z | Optical measurements | Coherent sources. Point type sensors, and image sensors. Case study of financial
(2):Light sources and sensors | statement (2).
10 B | kEHALE (3) : FHEHAI ETLE, ARV VK, KATT 74k MERERROSEHME (3).
# | Optical measurements (3): | Moire methods, speckle methods, and holography. Case study of financial statement
Interferometry (3).
11 H | &% () 881% FEZOERE ITFICHT2F LR, BEREROBMME 4).

ZE | Acoustical measurements (1): | Fundamentals of acoustics. Sound and vibration in engineering. Case study of
Acoustical engineering financial statement (4).

12 | B | &t Q- 8RetY | BR, BR. ERIENEAVZEETE BESEA.
& | Acoustical measurements (2): | Acoustical measurement based on magnetic field, electric field, and electric

Sound sources and sensors resistance. Break and even point.

13 | B | F&A% (3) © s bl BREAE & EESIE. NS EER.
Z& | Acoustical measurements (3): | Acoustical noise measurements and noise control. Profit and loss.

Noise reduction

14 | B | Bk#Em (1) 7=V E T IEBMOBELME, BRIESOEERE®ETE 7 - TEBO
Bk, BEXEX (B/S) LiEHHESE (P/L) B 2HE.
& | Spectral analysis (1) Basic concept and features of Fourier series and Fourier transform. Spectral analysis
of time-series signal using Fourier transform. Improvement of B/S and P/L.
15 | B | BK##EN(2) BE 7 -V IR EER7 -V I E®R (FFT), 7—U I ZRolSAEE B2
Al B,
& | Spectral analysis (2) Discrete Fourier transform and Fast Fourier transform (FFT). Application of Fourier

transform to real measurements. Relationship between management and

measurement.

BIEEH /Prerequisite(s)

=i [EREREAT | - 1), TRERKE | - 1], TTEAZ - 1], TSHIERS] 2BELTELIEPEZLYL. bbET LA
BE] HLEETDIENLEZL L, MHTOES - BEORBIZZOHETS.

I | Itis recommended to learn "Basic Calculus | & II", "Linear Algebra | & II", "Engineering Mechanics | & II" and "Fundamentals
of Measurement Technology" in advance. "Mathematics for Application" is also recommended. The instructor will explain the
concepts and terms first for students.

BEBEBMAFEE (FF - E8%) /Required study time, Preparation and review

H | X774 F#EET 2. ABRICOTL UL, HEFELUNC 675 BEGE 45 B OB SZEREI/LETH D, BRICHIENICHE
FBLT/—hzEY, ZOEBOREMEICL > TTHAEB T2 LHERTH D,

Z | Based on slide talk. Self-learning of 67.5 hours (4.5 hours a week), besides lecture time, is required in this course. It is
important to attend the class every week and review the content after the class.

HRE SEZE /Textbooks/Reference Books

H (BRI 27 LT ORN—BR/ EHIES / NEZLE, #R), [t VoREBLGA] (BLBERE, HLLR).

i

%z | Textbook: "Measurement system engineering" by Ichiro KIMURA, Masaki YOSHIDA and Shigeru MURATA, published by
Asakura Publishing, "Principle of sensors and applications" by Tadayoshi SHIOYAMA, published by Morikita Publishing.

BRI D AR R O E%E /Grading Policy

BH | BERDOLKR—F 0% EEBERANRESMICHI-2FHRAROBR 60% THRERICTHMT 5. 28 LT 6 I EDIE L WER
BT D, THEITABIT 254 RAERBEFANORERRE, MBEERZEBTECLWNILAE LT 2, 7H 5 BEEUMKIL8EE.
1188, 14 BELUNEF Y T4 VIREET S,
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& | Reports 40%, Final examination 60%. Credit is granted when the achievement is no less than 60%. This lecture moves to
online from 5th lecture except for 8th, 11th, and 14th lecture.

B=EIEZE /Point to consider

H | EM%#&80T 5, #RET/IZI0SESHL206 ETRIGFIF2. EFHN. 28 - XEEEZ0BR)@ICHETIRBETHY, &
BREFMONRTH D, MADPMERLIZLR— 2B PMERLT-E LTIRELAWT &,

ES

Questions and discussion are welcome just after the class or anytime at the instructor's office room (Building No.10, 5th
floor, room No. 526). Appointment is required. This course is used for the achievement evaluation, corresponding to the
learning and education target B(3)(a). Do not submit someone else's report as yours.




