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This course attempts to outline the following typical characteristics of airplane flight mechanics from the
aspects of point mass motion:
BEDOBE | 1) aerodynamic forces, 2) level flight performance including the concepts of thrust and power

E R B &

required/available, range, endurance, etc., 3) performance of climbing up and gliding down.

BEERITHOZEHEE EERITIERROMBEHE TE 585121405,

The aim of this course is to understand and to become able to evaluate outlines of aerodynamic
characteristics and steady-state flight performances of subsonic airplanes.
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1. BEXUVIRADZER HE (3E)

1—1. HA-HRADKEA DXL

1—2. BERAHEFEERN

1—3. ZEHHET—2 X—XDATCOM
2. FATHOTEERITA DXL EMRE (3E)
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1. Aerodynamics of the wings and the fuselage (three weeks)
1-1. Mechanism of lift and drag generation
1-2. Parasite and induced drags
1-3. Empirical aerodynamic estimation database DATCOM
2. Steady-state flight mechanics and flight performance of airplanes (three weeks)
2-1. Thrusts required and available in steady-state level flights
2-2. Power required and available in steady-state level flights
2-3. Ascent and glide-down performances
2-4. Endurance and range




3. Exercises and homework (one week)
4. Summary (one week)

For each 90 minute class, students are expected to carry out an additional self-study of 4 hours.
Due to the COVID-19 pandemic, this course schedule may be changed with a sufficient advance notice to
registered students.

=R foRE

kU BE CZoomFEFIALIA A4 VA TEHRS 5)
B E A E
R E ZERZBFAVGL, RETE, BFEMNETEERMLET.
= | No textbooks will be used. Handouts will be given in the class.
5 = % # John D. Anderson, Jr, “Introduction to Flight”, 8th Revised, McGraw-Hill Education
z t (Asia)(ISBN:9814636185)
EHEDRITHIZ DT, ZEAHT—H R—X DATCOM ZANTEHHEEEE L, ChIED
WTRERITIHREEHR T HLAR— FMREZRLE T, 100 milRd 60 Ul EZAKRELE
ER
A 0TI JLABREDFTITRRICHL, REANDTAEEMDE & BHEFHETEAIIE
ARSI B HRREEA DY F T,
oo Z}ﬁﬁ U\g # Homework of calculating aerodynamic characteristics and flight performance of an existing airplane on the
. basis of the empirical aerodynamics database DATCOM will be assigned. It will be evaluated on a
maximum scale of 100 points. Scores equal to or larger than 60 points will be the passing grade.
Due to the COVID-19 pandemic, this score evaluation criteria may be changed with a sufficient advance
notice to registered students.
BAIRG - eptEEGOREX EERICHE] $4FTIDTEELZSL, FTEKDE
BEross | BREFEERETHCL,
Perfect attendance at the class is highly recommended.
B E B B
(ZEEHE)
z| & #& S| iBW —F Tel:014346-5368  E-mail: mizobata (atymmm.muroran-it.ac.jp
o . This course will be taught basically in Japanese, and additionally in English if any English-course students
i A ¥ b
are registered and attend.
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Aircraft and aerospace structure require not only high stiffness and strength but
also light weight. These requirements lead to the use of framed structures and shel |-
like structures. Stress and deformation analysis of framed structures and thin-
shel led pressure vessel are given in this lecture

1. AMCHIFREZR(T 5 ERBENMORERTZHATE S L 3121405,
2. FIRPT—AUBEDBHBERMOBERFEZHATESLII1TE S,

1. Students can explain the mechanical properties of shell-|ike sturucure under
shear force or bending monment.

2. Students can explain the mechanical properties of truss and rigid framed
strucures.
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2EE EREELH DSREE 1
JEE SEAEEIM DIREFE 2
LEB BPEEEMOREFES
588 BHEEE DR 1
6:EE BAEEEIM DIREFE 2
TEE BiRtEEiit DR 3
8EHB F&H

Total hours 12hrs

No. 1 Introduction

No.2 Stress and deformation analysis of thin-shelled structure(1)
No. 3 Stress and deformation analysis of thin-shelled structure(2)
No.4 Stress and deformation analysis of thin-shelled structure(3)
No.5 Stress and deformation analysis of framed structure (1)

No. 6 Stress and deformation analysis of framed structure(2)

No. 7 Stress and deformation analysis of framed structure(3)

No. 8 Summary

FEDFHERHEDBRIL. FAl - FREDETIRELETT,

FEOOF M NABREDFTITIRTIHEL, PEADTIBEMDL &, RFETE - 2%
KA EIERS SRAREMAHY FT,




Due to the epidemic situation of COVID19, the plan and implementation method may be
changed.

In that case, I will explain to you properly.

EE (UBEXKFOZAEICIE., TLEREVATLXIE Zoon EEFALI=AYS5/4 AT

B g p g | HEID)
BM-BHE
Mechanics of aircraft structures C.T. Sun John Wiley 1998 (I1SBN:471178772)
s Z X @k Mechanics of composite materials Robert M.  Jones Taylor & Francis
1999 (ISBN:9781560327127)
BEEBEIE, LR— MI&->TEHET 5, 60 RUUIEAEETHS,
The outcomes of each student is evaluated by reports
ﬁi%ﬁ§¥ﬁ@75ﬁk A grade of more than 60 is accepted for a credit
o ey e | FEIOFOOLRBREORITRRIL . SEAOTHBRAO &, BHEHIHE
. B9 LHAlaetENHY £,
Due to the epidemic situation of COVID19, the evaluation method may be changed
In that case, I will explain to you properly.
J/—MNEBHESFRELCGERICERT I L,
Bring your own notebook and sclentlflc electronic calculator.
BELOER | g i Goume, 52 T5H EANICZAAEET 3,
Japanese language is mainly used for this lecture, however, reference materials
and writing on blackboard in English are provided briefly.
B s R B MEFHEE TR, MEFEMAFERR, S e E IR
(*% EFE) Advanced aerospece  structure engineering, Advanced aerospece  material
characteristics, Advanced high temperature material
TIE # S| BE (Tel:0143-46-5377 E-mail: msakai(at)mmm.muroran—it.ac.p)
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Spacecraft Design, System Engineering, Sub-systems, Orbital Mechanics

we EEROBE

Course Objectives are to understand the design of spacecraft and to understand the design of orbits or trajectories.

o DhEEE

Course Goals are to be able to design spacecraft, orbits and trajectories.

B IEESHE




1. Design of Spacecraft

System Engineering (1 Lecture)

Attitude Control (1 Lecture)

Propulsion System (1 Lecture)

Structures (1 Lecture)

Thermal Control (1 Lecture)

Power System (1 Lecture)

Telecommunication, Command and Data System (1 Lecture)

I1.Orbital Mechanics

Two-Body Motion (1 Lecture)

Circular Orbits, Elliptical Orbits, Parabolic Orbits, Hyperbolic Orbit, General Solution

Orbital Maneuvers (1 Lecture)

In-Plane Orbit Changes, Hohmann Transfer, Plane Changes, Combined Maneuvers, Propulsion for Maneuvers
Observing Central Body (1 Lecture)

Ground Track, Spacecraft Horizon, Swath Width

Special Earth Orbits (2 Lectures)

Geosynchronous Orbit, Sun-Synchronous Orbit, Molniya Orbit

Interplanetary Trajectories (3 Lectures)

Patched Conic Approximation, Locating Planets, Design of the Transfer Ellipse, Design of Departure Trajectory, Design of Arrival
Trajectory

i EFEERTE . EB)BEONEENE

The review of every lesson is recommended because the knowledge students learned are used as the contents of the later lectures.
It takes 1.5 hours for the preparation and 1.5 hours for the review.

B REHEORE S

100 % Examination

nn B IRBIEREZEADER

mm MFEBEIEDRM

ue TFEIS - HRE

Not required. Handouts are distributed through ELMS. The books in Reading List will help to understand this course in detail.

Elements of Spacecraft Design / Charles D. Brown : AIAA, 2002, ISBN:978-1-56347-524-5
Spacecraft Mission Design 2nd Edition / Charles D. Brown : AIAA, 1998, ISBN:1-56347-262-7

u ~
pn SER—-—LR-

mn FAREOR—AR—

an fAE
This course is conducted in English. The registration to ELMS is essential because the handout for every lecture is distributed

through ELMS. ELMS stands for Education and Learning Management System, Information Initiative Center, Hokkaido University.
The explanation how to register to ELMS is carried out in first lecture.


http://www.lib.hokudai.ac.jp/cgi-bin/opac/isbn-query?978-1-56347-524-5
http://www.lib.hokudai.ac.jp/cgi-bin/opac/isbn-query?1-56347-262-7
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Lecture 1-3 Molecular Gas Dynamics

—Moleculra motion and pressure, Maxwell’s velocity distribution function, mean free path

Lecture 4-7 Boltzmann equation

—Boltzmann equation, Local Mawwell disribution, Pi theorem, Boltzmann’s principle

Lecture 8-11 Boltzmann equation and fluid dynamics equation

—Thermal velocity, momentum flux tensor, stress tensor, energy densiby, internal energy density, energy flux vector,

Maxwell’s transport equation, viscosity

Appendix
Lecture 12-16 Statistical thermodynamics and Real gas thermodynamics

—Transportational/rotational/vibrational/electronic excitation energy, distribution function and thermodynamic properties

iR EFEEETE - ER)ZONEENE
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E-learning textbook

nn BRIETENE

DFEHENFE [ EBIR BX - K —4  $i8E)E, 2020, ISBN:4254131364
Molecular Gas Dynamics: Theory, Techniques, and Applications / Yoshio Sone

: Birkhaeuser, 2007, ISBN:9780817643454

E-learning textbook

[ § | -~
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https://tfp.eng.hokudai.ac.jp/
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BETHEATBERICDOVTIZPDF I 7 (LA LET.
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http://www.lib.hokudai.ac.jp/cgi-bin/opac/isbn-query?4254131364
http://www.lib.hokudai.ac.jp/cgi-bin/opac/isbn-query?9780817643454
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