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BEDBR - IE Objectives and Outline of the Course

B | AEETIE, TEHOERNAETAREEREE ERICBLLNIFHAEZERT 2 LHHAT 2. /-, BEERICOVLTHEA
FAVTERRATS. &I, BREPAICBELTLIZLIFAVL LN —INAYIEERA SAEREBE OBOLY ICOWTERZL, A
EXNREBDIAEBDUNEEZEDBELEDNOFICHIF 2, 510, BRELFHHOBRICOVWTLERT 5.

Z | 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
also provided.

SBDREFZ Learning Objectives

H | EANAGEEIEREONREHDETE 3.

A BEHAERONERBZAEEZ LICHATE 5.
BRA B RAEHAE O RERB A AEE T L ICRATE 5,
A HEDAEDORNERBZATEZ L ICRATE 5.
BRA B BEETAEORNERBLZAEE T L ICRATE 5,
K RIVES DEREETEZRATE 5.
EXN LG EERBERONRE DR TE 5.

Z | To understand fundamental measurement principles.

i
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To understand the principle of various measurements.

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.

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

LROEBNEES S UVERFRZ TOICERLTHY,

INEAVWTEENAAROBBICERYBELENEZBLTWS,

LROEBNEESSUERFEEZ ELICEBREL TV,

LROEBRNLFRIIER L TWED, BYBHEEREZENLETIECERBNZISAFIES L VRAREET 2 CERREDE
BATELTWS,
EXNLTYBERRZAVEHARE, R X, SEHI0EARE, UBHROSEL CERNFEA/EB T TULAL,

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.

REEHEEE Course Plan

No. IEH Topics AZA Content
1 B | TEHAOBE THEFHAMOITZEE (£? THEFOR EFHAREORMR. THEFPREODE &R BEAREN
& RITTHEHT.
% | 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 AeHEEE (D) B L ER | BHS LK EMALNERE.
% | Fundamental of | Measurement principles on properties of electromagnetic and optics.
measurements (1):
Displacement and
deformation
3 H | BRAREEALE Q) - RELME | Fy 77 -MREV A XERZHALIANERE.
E
& | Fundamental of | Measurement principles on velocity and acceleration based on Doppler effect and
measurements (2): Velocity | seismic system.
and acceleration
4 H | B4 &stE ) HLEE O HT—Y EBMREFALZAERE BRErEE.
Z | 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 | mRAEEHANEQ) - RE RLX—ADFEEOGSA. ERNREHAKBOREBHE L BEENERE
Z | Flow measurements (1): Flow | Flow measurements (1): Flow rate
rate
6 B | SAEEHALQ2) TR B =%, BRARE, LYy 7IREE, KMTFEGRTERNEEL *vvy>arvn
—FEE.
Z | Flow measurements (2): Flow | Pitot tube, hotwire anemometer, laser Doppler velocimeter, and particle image
velocity velocimetry. Cash flow statement.
7 B | FAEEHALEQR)  EHERE UFB~/ X—%&, 7L FYEEN, BREZRHICLZ2EHEHA. BEM, AEMICL
ZmEETAl M EREOBR,
% | 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
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&

financial statements between B/S, P/L, and C/F.
8 B | XEHEIE (D) D REBAFEEM | KFOERE . UBREROBFAME (1).
Z | Optical measurements | Fundamental of optics. Case study of financial statement (1).
(1):Geometrical optics and
wave optics
9 B | AR (2) R Je—L Y hHR SBE Y, A X=—VErY, BBEEROBHME (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) @ FHEHA ETLEK, ARV INE, FATTT 4%k BEBEROEOFRE (3).
= | Optical measurements (3): | Moire methods, speckle methods, and holography. Case study of financial statement
Interferometry (3).
11 | B | 8% (1) 581% BEZOER TRICHIF2ELIRE. MBEEROEHME (4).
& | Acoustical measurements (1): | Fundamentals of acoustics. Sound and vibration in engineering. Case study of
Acoustical engineering financial statement (4).
12 | B | B8E Q) BREEVY | BR. BR. BERENZAVLFETNE BEOIRSA
Z | Acoustical measurements (2): | Acoustical measurement based on magnetic field, electric field, and electric
Sound sources and sensors resistance. Break and even point.
13 | B | FE&HAE (3) @ HELEdl BEAE & EEHm, NS s B
= | Acoustical measurements (3): | Acoustical noise measurements and noise control. Profit and loss.
Noise reduction
14 | B | BT Q) 7=V I E 7 - IEROBELME. BRIVESORIRE@TE 7 - T
Bk, BEXEE (B/S) LiEHHEE (P/L) IIBIF2HE
ZE | 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 | BT (2) BB T -V I ZemR 7 -V AR (FFT). 7—UIZBolsAEE R
sHAlDOESR.
ZE | Spectral analysis (2) Discrete Fourier transform and Fast Fourier transform (FFT). Application of Fourier
transform to real measurements. Relationship between management and
measurement.

JB1&5:15 Prerequisite(s)

H TERARAT | - 1), TR L - I, TIENZR - 1], [EHAERZR] 2EELTEIEDEEZLL. HhHET [IGH
BB LEMETZIENEELL, DHTORR - BEDHBIEZOEMEITD.

% | 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.

RERMNLE (FEB - EES)

Required study time, Preparation and review

B | 74 F#ERT 2, AERICHL T, BREMUNC 675 BHE0E LIS BER)OBEZEBREIVETH S,
BLT/— Y, ZOBEDBEEMBICL>THDEBTELIEHNEETH 5,

RIS

% | 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 YoREBLGA] (BLBERE, HLLR).

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.

BUERHI D kKR O E%E Grading Policy

H | RERDL R — b 40%EBREABRDMICH 2 FHRBMOMBER 60% CHRAMICIHEYT 5. 2k LT 6 BN LDOEL WER

3
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BT D, THETAUBIT 254 RAERBEFUNORE, MEBEEFRZEBTECLWNILAK LT 2, BH 5 BEEUKIL8EAR.
1188, 14 BELUNEF > TA VIREELT S,

= | 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 EEIEZ Point to consider

H | B80T 5, #RET/IZI0SESHEL26 ETRIGFIF2. EFHN. 28 - XEEZ0BR)@ICHETIRBETHY, &

FREFFMONRTH S, ALMERLIZLR— b2 BDAMERLIZE LTRELBEWZ &,

b

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.




