
Q,I d Q,I tI

1'U'Vl 19 fllJil1Vl'U1i 2553.
1'lf1 215-304, 216-304 Uil1J~fl1l"1fl'1ml"lJtfl~eJ~flClI

,
f11~~

"1. .,reJC1'eJlJihl~'HlJfl 51) .,reJ / t11\11t 'Um~fl1Elf11\9leJlJ
3J '3Jt::i. Q,I~ Gl3J~ t::i. Q,I~

2. 'tleJC1'eJlJUIPlCl~'tleJlJ5 1Pl1tCleJfl ~mCleJfllPleJlJtVltJ~ 1 1Pl1tC1eJfl

l"fl'.C1'lJ1'U

l"fl'.'1Vlh'ilU

'"fll".1il"~tJ'Vl1i•

'" ~eJ'Vl1l"Vl'U1i• •

"''''1UC)feJ~

U'U'VlflfflPl.



1. ~~i~i'Wml~~U'i:"'l~l yield shear strength

fl. ~~ A

'U. 11~ B.

'" 'j)

11. Vl~'VJfl'U~

2. 11~i~ i 'Wml~~U'ff~'l~l shearing proportional limit•

'" 'j)
11. Vl~'Vlfl'U~.

3. ~~i~i'Wml~~U'ff~'l~l ultimate shear strength

fl. ~~ A

'U. 11~ B.



4. 111'ff1:IJl'H)'Vi1~11~1~'\I1fl shear stress-strain diagram

fl. Modulus of Elasticity

31
'1. f1fl'VIfl'lltl

qJ •

"" 31
'\I. H~'VIfl'lltl·

1 . . 311 31
5. Uf111'V11torsIOn test 'IItl ~\Jfll'1tl'1

~ ~
fl. 1'ff~ I'lh1~~ fl'll 1~I~ U IIU ll91'1111fltliJIIU l11flU 'IItl'1~U '11U. ~
'II. 1'ff~111Utll~ fl'lll~I~UII U 11~t1'1tliJIIU11lflU 'IItl'1~U'11U• ~ ~
fl. 1'ff~111Utili'! fl'lll~1 ~Ull U ll91'1'Q1fltliJll U 11lflU 'IItl'1~U '11U.

31
'1. f1fl'VIfl'lltl

qJ •

"" 31
'\I. H~'VIfl'lltl·

Tension Test

1. ~l~I~U '\I~1l1J'11~11i1'1f11111~l91l11iJiJflCl1'ff~f1lIC1~lliJUWCl1'ff~flfitl~11~.
'II. Ultimate tensile strength

fl. Modulus of elasticity

'\I. Elastic point
~ , .

, 31... ""'I 31 1 ""<!l' 11)
2. fllf111:IJlflUI'1'1'Q1fl'VII11111Uf111'V1~'fftliJ:IJ'l1tll1tl~11

'\I. Jonhny walker strength., ""1311 •.. <!l _ I"" "" ""... <!l 11)
3. fll'VI 'l1 Uf111l~111mlJ1t1iJl'VItliJfl11:IJI11Utll'11tl'11'ff~fltltl~ 11.

31
'\I. f1fl'VIfl'lltl

qJ •



4. u'Vi~'V1~'fftllHl'j'~~~l~h~lfll'ff~'lfU~'tl~~ihn!1I'1~H~'Wl~mllJ 1~mllJtJ11ntl'W~~I~ 15 mm.
"3J I (/ I I <==9ltJ3J 3JQ,I.d. &'3J .d.

U1:'l~I'ff'Wvn':J'WtJflm~'lJtl~U'V1~fltl'W~~l~ 5 mm ml'ff~'W\Jfl~~~lt1lIH 100 kgf U1:'l~lJmllJtJ11

1~'W 15.5 mm U1:'l~~m~~~ 120 kgf iimllJtJ111~'W 16.0 mm ~~'tll Modulus of elasticity 'lJtl~

"'" '" '"1'ff~'If'W~'W

fl. 30 MPa

"5. mllJH~'V'lm~'lJtl~v-I1:'lfl1'j''V1~1:'ltl~lfi~;l'W~lfltl~ I 'j'

" " ,
f1. fl1'j'~~911'IJtl~oH'W~1'Wllil'Viln'W'V1flflf~V1~~•

~ & .t
~. mllJl'j'l i'Wfl1'j'~~'If'W~1'W

Loading of Struts
" .

1. fl1'j'U,j~,.h~lfl'V1'IJtl~I'ff1'V11~ifYlm'j'1J i~tl~ 1'j'1~'W1Pi'111,j~i'Wfl1'j''V1~1:'ltl~Ul~U,j~Hn
" .

'lh~lfl'V1 111:'l~l'j'l~tl~Vllfl1'j''V1~1:'ltl~l1~'tllJ~nU'j'~lfl'V1 \PlllJih~'IJ

fl. mllJ'ff ~'lJtl~I'ffl 4 2..
'IJ. mllJ'ff ~'lJtl~I'ffl 3 3..
fl. mllJ'ff~'lJtl~I'ffl 3 2..

U '" &~. 2 1:'llfJ~'IJfJ~ 4 2

U '" &~. mfJ~'IJfJ~ 4 3



"2. fi11~lnql91'\Jtl<l!{1'1~<l'IJNlli~lHl~n'IJ1911mhI91111l

. ""
"'l1mtJ~t1Uml1JtIl1'\Jtl<l!{1'1'iJln 12 ih !1:lu 24 ih !{1'1'iJdit11fi11:i:lnql91!vhl1 19111.Hlll91'IJ

.
4. {1'1J1.;!~11!{1'1~<l'lJ1<lU'IJ'IJhinged-hinged column iit11fi11~lnql91.yjt!ilu1W l~'iJln Euler's

solution !1:lu 400 tJtlU~ tltlln'V111'IJ11 'I11mtJ~t1u!1:l'ULmu'IJ'IJ hinged-fixed U~~ fixed-fixed



11. dial gauge
" ,CI '" 'I CI2. Parameters 'Vl'U!l'U'VlI'nff'U !l1fl'tl

fl. j~m; lti'l
'\J. fI111Ji''U

fl. llHUfin1tJ1~!1'Uj'tl'lf1J



'iJ. dial gauge Hrl~load cell
QJ d'l 31 dt

4. iTl'U'HlnU'Vl t'lfIU'UHUU..
n. pinned Hrl~knife-edged

'II. pinned Hrl~roller

tl. hinged Hrl~roller

'1.hinged llrl~ free

'iJ. knife-edged llrl~ fixed
QJ l' 315. l'jl1~'j~t1~ n'1'llfl'1fl1'U~1t1

Mechanism Analysis

''Un1'jilfl'jl~Mnrl in Slider Crank Mechanisms {{lVlNfl~mlvJ'IIfl'1m'jm~~~llrl~:IJ:IJ•
(displacement-angle) 'IIfl'1slider iJ{~'1~ll (1)

t
-e:

b\J
:lO::

5

t,
1
4-
0··~o 45"

••
{I



d .e! I d q
1. ml1H'il'UtJ~ slider 'j)~1lfi1~~~~V1~~I~

n. 'j)~ E•

~. ~~ D

'j). 'j)~ C·
lrlm1J1fl1JliitJ1Hnl11l~1'UtJ~slider ~~lU'Ht1~ 'j).~B 'j)~C H'l~'j)~D 'j)~'W1Jil~2. • •

d d 3J I I I

n. 'j)~B llfll11H'jTutJflml'j)~ C HI'l:lJ1nml'j)~D· . .
.e! d I I 31 I

'U. 'j)~B llml11l'il:lJ1nml'j)~ C HI'l'lflml'j)~ D· ..
d d 3J I ~

fl. 'j)~B llfl1111l'il'lflmlV1'l'j)1'I C H'l~'j)1'ID· ..
d d I ~

~. 'j)~B llml11l'il:lJ1nmlV1~'j)1'IC H'l~'j)1'ID• ••
~ d d I Q,I

'j). V1~fflll'j)l'Illmllll'illV11n'U.
do 1 .oJ d, d~ f/j)QJcl G\d9/

3. 'UtJn'j)lnV1l'llH'H'U~A U'l~ I C)f~slider llfll111l'illlJ'Ufl''UflHm fl'lll'j)~ Il'ItJn1J1~•• •

'j). ~I'ID

~1J(2) Uffl'l~kinematics diagram 'UtJ'ln'ltn Whitworth Quick Return Mechanisms

A on 2 and 3
Son 4



d d I 'Q.I

4. ml:lJI'j1'UtI-:I~~ A ~:::::lJfl1I'VIlfllJ•
" "fl. (OlA) 0)2 lJVifl'I91-:1'QlfltllJ 0lA U[l:::::Jf'1l'Vl1-:1'U11---+
" "'U. (OlA) 0)2 lJVifl'I91-:1l11fltllJ 0lA U[l:::::Jf'1l'VI1-:1~lt1 +-
" ""

fl. (04A) 0)4 lJVifl'I91-:1l11fltllJ 04A llC1:::::Jf~'UlJ'U/'

" "
-:I. (04A) 0)4 lJVifl'I91-:1l11fltllJ 04A llC1:::::Jfcil-:1,I

do.Q, Q.I 9J

~. (04A) 0)4 :lJ'VIfl''U'Ul'UfllJfl'j::::lJtlfl1:!lJl'Ul'Vil~~ 04 "-
I Q.I Q.I rI , .d d , d I 'Q.I

5. ml:lJI'j-:l'ff:lJ'W'VI1i'j::::'Yi11-:1~~ A llC1::::~~S 'VI1'jtlfl11 coriolis acceleration :lJfl1I'VIlfllJ• •
"d.Q, Q.I Q.I

fl. 2 (vs - VA) (02 :lJ'VIfl'I'1-:1l11flfllJ 02A

"d.Q, Q.I OJ

'U. (02A) «(02 - (04) :lJ'VIfl'I'1-:1l11flfllJ 02A

"d~ Q.I Q.I

fl. 2 (vs - VA) (04 :lJ'VIfl'I'1-:1mflfllJ 04A

"d.Q, Q.I Q.I

-:I. (04A) «(02 - (04) :lJ'VIfl'I'1-:1l11flfllJ 04A
0'

~. fl''Uti••

earn Analysis

1. Carn, follower llC1::::spring 119iC1::::'I;f~Yil-:11'U'~~fI1t1i~ operating conditions 'Yid-:l

'lJm K = stiffness 'UtI-:I spring

M = total mass 'UtI-:I follower assembly

L = maximum lift (displacement) 'UtI-:I follower

,rtli~fitl maximum possible acceleration (amax) 'UtI-:I follower

lrJ Id 9J
~. 1:lJ:lJ'Utlflfl••

2. IdtliJ spring pretension 1~t1 P = 'j::::t1::::pretension ,rtl i~fitl maximum possible acceleration

fl. amax = g + KP/M

-:I. ama, = g + KL/M + KP/M



3. n11'V,hl'ff~-:Jfl'11:IJ-ff:IJ1:j'tJ1j.j~'Vrh:j (maximum operating speed '1Jel-:Jcam)2 flU spring pretension

1IJ ''''!JI
'il. 1:IJ:IJ'IJ'elfin

'"



d. 'JJ .J' I'J 'JJ I 111 1 I'J '9 'JJ Q

4. lI~I'V'nJ maximum operating speed h1~~'U'U ~~mJ1~ ~'j ~tJ~:JJ t'I1lfl~ bounce
,

fl. IVl:JJ~l stiffness 'UfJ~ spring

'U. ~~ total mass 'UfJ~ follower assembly

'JJ
~. t1flVlfl'UfJOJ •

\11 Id j}

11. ~:JJ:JJ'UfJtlfl
OJ

5. \PIH 1'11'U'UfJ~ carn ~iifl1'j.fffl'l1'jfJ:JJ1fl~,,!~

I d <!I

1. fl1Vll~Vlq'l:ltl'UfJ~ Coriolis Acceleration 'flfJ.
fl. ac = 2 r()

'U. ac = 2 r()

'fl. ac = 2 ;()

~. ac = 2 r().~'
11. ac = 2 r()

'" ,
2. 1~'U~1iJ''Ufi'flm~'UfJ~viml111'Ul'jl'lJii1,*1~~lml:JJli~ Coriolis fj~11h~:JJ1W

fl. 7 :JJ:JJ.

Q 'JJ
11. H~'I1:JJ~'V1fl'UfJ.



"'"fl. 'j~1J1J'Ul

'"'IJ. 'j~1J1Jl:IJ\P1'jfl

fl. 1oN~lfl(;1l~'UiJll'l'U

~. loN~m(;1l~'UiJll'l'U-l:IJ\P1'j

3J
'U. fJfl'H:lJ~'VIfl'IJtl

" q

_I ~ odQ./ _I tlo Q.I .c:!:l

4. ~~1J'j~~~fl'IJtl~ Coriolis Acceleration Lab :lJl~t:!1J'j~~~fl~lflt1lfltl
-=:to tI 3J d .e:t, I , e:!e::J, .e:t,

fl. 'Vfff'U'Ulm'H'U'UH11tl1'U:lJ,\)'j~
"

'IJ. l~mtli tJ1JlYitJ1J~l'V1N'VIq'l;j~n1Jf11'j'VI~(;1tl~
" , "

fl. ~l'U~~l:lJlflYiiJm'\)I'l~Y1~ 1~tJ~ltJ

3J 3J 3J
'U. fJfl'H:lJ~'VIfl'IJtl{Jml'U'lJtl~.

" q . "
5. 'Vh'U~fll1:lJl.,rl1 ,\)~tllflitl~ijtlUtl~l~ h



I '1 rI d,j} do I

2. 1'\'Hl:JJ~l'l "1 'Uff:JJfll'H'lJil1"~{H'l 'lJl'l'lJ'U I1CJfl11

'I. static, dynamic, potential, loss head

3. fll1"111tllJ:1'l'IJ11~ln'l'l1m'lmh'l' 1"

"f1.111~lml:JJ~'lUJ:'l~fl~1"1'rH'l'Ul

"'l. 111m 'l1'lJ1"f1UJ:'l~fl~1"l' V/{'lUl

Q,I I QI d OJ Q"I

'I. 111fllml:JJ11'U UJ:'l~ml:JJl1"l1"il'lJf1'l'l1'U

4. fll1"111tllJ:1'l'IJlililf1n'l'l1'U v11il~1'l' 1"

"f1.111~lfI11:JJ~'lUJ:'l~fl~1"1''I1J:'lUl

"
'l.111UHI'lJ1"f1 UJ:'l~fl~1"l''I1J:'lUl



Flow and Friction in pipe

1. ml1J-ff1J~Un'UtJ'1UvJfHl'1tJ{ml1JliYEJI'1'V11U~tJ ~tJil'1

L V2

fl. !:!p = f--
D 2

'U. !:!p = f ~ pV
2

D 2
L V2

fl. !:!p = f--
D2g

'1. !:!p = f Le V
2

D 2g
"" 31

11. ~1'1'l11JI'1l'Jfl'UtJ
v • ~

I od. Y I tI i..:::rt. od.iI ..dl d. I Q,I "",I oC:t, e:t.

2. 'VItJ1JI-crU~lUfl'utJfl(lNmtl 1..1 1 1..11 (25.4 mm) tI11 10 ill U(l~1J'UtJ'1tJCJ1'11Jm-cr1Ju':i~-cr'VI1ifl1':i••
v

~tyliYtI (k) I'VlltlU 0.8 11lihJl (p = 1000 kg / m3 )1'l1(l~lUvltJll(l~~tJ'1tJ~1t1ml1JI~1 3 m/s
, V

Q.J d.3J QJ.c!

lI'1'l11ml1JI'1U(lI'1(Pa) 'VI'UtJ'1tJI'11U

fl. 146.8

'U. 0.37

"" 31
11. ~1'1'l11JI'1'V1fl'UtJ•

3. iUfl1':i'VII'1(ltJ'1'l11fl111J-ff1J~Un':i~'l1';h'1tll'1':ilfl1':i1'l1(l tlU ml1JI'i'U(lI'1~tJtJ1:W-cr (Orifice) 1~
v

31 '"d'UtJ1J(l1'1'11..1•• .
ml1J~u(lI'1Vi Orifice (in.HP) 2 3 4 5 6

tll'1':ilfl1':i1'l1(l (Lis) 0.10 0.20 0.29 0.37 0.38 0.40

I )J:iJ ,

lijtJ1l1U11~11,rUl1'l1(l~lUvltJ 1 ih (25.4 mm) ~Uil iiml1J~U(lI'1Vi orifice IvlltlU 4

.a1 ~'1rilu1~1I1fl1J1UtJiJll'1tJ{ U(l~iifl111J~U(ll'1iuvltJI'1HlvlltlU 1000 Pa 1I'1'l11
v

ml1JI~1'UtJ'1Ul1 UvltJ

'1. 0.77 m/s

11. 11.iii ~tJ i 1'1\)fl ~ \) fl~tJ .



3J (LJ , ~ ~ 3!' II ~ ~ ~ 1 I (LJ .:9,
4. mmllJ\PI'\.H'l\PIlUVl5I9lH Clf..:llJL'ff'UJ}.ll'Utl''UClfWm1 'U1 tI1160 'U1 lJfI1LVllfllJ 0.3 in.HzO LlJ5

Jl 1"l'f11 'Uvi5~1CJmllJL~1 1 m/s 'iI..:I'I11filUvJmI9l5{mllJL~t.J\PIVll'U'lJ5..:1vi5~..:Ifl~11 ih'l1'U\PI1,r 1

"ih = 25.4 rnm

fl. 0.0025

'IJ. 0.025

fl. 0.005

..:I. 0.000254

'iI. lliij~ 51 \PI\l fl ~ \l fl~5 .

5. Orifice L~'U51JmW-ffl'11i'lJ1\P1.
.,

fl. fl11lJ\PI'U

'IJ. tll9l':i11m'l

d
fl. mllJL11

..:I. J}.ll:l9il..:1'IJ5..:1mllJ~'U

91
'iI. tlfl'l1lJ\PIVlfl'IJ5.. .

. "" .
1. 1\P1CJ111hh11~1lJ11tl~lU'UflUlJI9l1lJ1:i'mjW~fll1'1llJ~'U'lJ5..:1L'I11:l11 'ULfl~5..:1~lJ I~L~'U 2 'lfiJ\PI..

"" ""
fl. UlJLVl5..:1UI:l~UlJ~fl~lJ

"" ""
'IJ. UlJUlJlJfll1 I '11I:l19l1lJU'U1Ufl'UUI:l~UlJ~fl~lJ

"" ""
fl. UlJ'I15t.J1~..:ILm~ulJ1lJ~\PI

"" ""
..:I. UlJ1lJ~\PILm~UlJI:lfl~lJ.. ..

~ I ~ 1

'iI. UlJUlJlJlliuVl'UVi (UlJlJVll:l119l) UI:l~UlJUlJlJUVl'UVi

2. 'illm1JL~'UfI1VlI'1\P1'IJ5..:1~lJUlJlJLfl~t.J1 ~\PIil~lJUlJlJii'm1'i1~,r\PI1 ,r5~1 'U~lJ'lfiJ\PI1\P119l1lJ1:i'fl'l:lW~.. ..
(LJ 9J d 3J

fll1 'iI\PI'IJ5..:1'lJ5Vlum

"" ,
'IJ. UlJUlJlJUVl'UVi

""
fl. UlJLVJ5..:1

..:I. ~lJ1lJ~\PI

""
'iI. UlJUlJlJfll1 I 'I11:l19l1lJU'U1Ufl'U



'" '" "
3. U:JJI'1TH~,rvhHU~.wn~ml:JJI'1'U 100 bar 1~tJih)~'jltll'j1r'm 0.4 l/minute 11lU:JJ1'11iHi

lh:dY'VInm'V'l 80 % \I~'I1lfh~~~m)fl\llm'V'lm:JJtJl~tJ{

'IJ.50W

f1. 5 kW

~. 4 kW

\I. 400 W
.9 "' ••"'" .d <l'1q 'JI .d d 0 ~ 'JI;1

4. \llfltll'j'VI~~tJ~'I1'U~l~ 1:JJ1:JJ'U~tJ~'VI:JJm~tJ'jl~ 4 N.m 'VIi'lll:JJ1'jl'jtJtJ 2100 rpm 'VIl~'I1u:JJ
, '"

Vil~l'U'Viml:JJI'1'U'jl:JJ12 bar 1~tJih)~'jltll'j1'11~ 22 Vminute \I~'I111.h~-ff'VInm'V'l'IJtJ~u:JJ

'" .
5. Vil1:JJlh~-ff'VInm'V'l'IJtJ~u:JJ~~iifiw;lflll 1

fl. 1'V'l'jl~'lJtJ~1'I1~iii'lll:JJ'I1'Ulilt.! 'U1lii'l~~
~ I ~ I

'IJ. 1'V'l'jl~U:JJiitll'jff'U1'I11tJfi~~tJ~l1m Vil1,rtll'j~~'lJtJ~ 1'11~1.,j'lU:JJ1lii'l~'Vi~ ~

i'I. 1'V'l'jl~ui:JJ1~'j'IJtJ~'lJtJ~1'I1~'I1~1'111'U'lJW~~~:JJ~~'lJtJ~1'11~Vil~1'U
I sJ I' I I I C')I

~. 1'V'l'jl~iitll'j11 1'I1~'lJtJ~'lJtJ~1'I1~'j~'I11N~'Uril'U 'Vili'l~tJ'U'Vi1~ntJril'U'Vi'l1~~U~'lJtJ~u:JJ

'JI
\I. tlfl'VIfl'IJtJ~ .

Conduction Heat Transfer

\llfl~Utll'j'VI~~tJ~ Steady stage one dimensional conduction heat transfer ~~I~'Utll'j

I 3J I 3J Q 3JQ,I' 3J

mm'VImlmtJ'U\llml'l1~~i'lllmtJ'U'eJW'I1tJ:JJ~~ (Heat source) ~ltJtJ~'jltll'jmm'VIi'lllmtJ'U Q1

~1'U1'11flm~'VIHfl'j~tJtJm~'U~1'UfY'U6flm~ 10 cm ~~1~'U1'ff~ 2 'lfU~ ('lfU~ A ll~~ B) ll~~tJ'lf'U~ .
n'U tJl1vltJ'U~~ 45 cm iitll'j,r:JJ'Q 'Ul'U tJfil~~I~tJiltJ~n'U tll'jrilm'VIml:JJ~tJ'U 1'Ull'Ul11fl'U1fYii.
Thermo couple l~tJ1~tJW'I1fliJtlfl~~tJfi 10 \I~ 1~tJ'j~tJ~1·h~'lJtJ~Il~~~\I~iifil1'VhntJ 10 cm ~

q cu llJ !lJ q q

1JmtJ~l'U'lJll{jtJ'lJtJ~'VIHfl'j~tJtJfliitll'jrilm'VIml:JJ~tJ'U Q2 ~ll'l1~~1tJml:JJ~tJ'U'f;lW'11tJiJ~l (Heat
.c9 ~ : I d dlr) I 'JJ Q,I \r) d 0 3J I

sink) 91~I1J'U'Ul'11~tJW'U'VIl'I1~Vll'U~ltJtJ~'jltll'jl'I1~i'I~'VI0.010 mVs tll'l1'U~ 1'11i'11ml:JJ\lml:JJ•
" "~tJ'U~11'V'l1~'lJtJ~':hiifi14,200J.kg'IK·1 1l~~filml:JJ'I1'Ul11t.!'U'lJtJ~lh'VhntJ 1000 kg.m'3



'iI~ 1 2 3 4 5 6 7 8 9 10•
T (DC) 350 325 300 275 250 200 187.5 175 162.5 150

'"

fl. Q1=630 W, Q2= 360 W

'U. Q1= 360 W, Q2= 630 W

fl. Q1= 0.63 kW, Q2= 0.63 kW

'J. Q1= 0.36 kW, Q2= 0.36 kW

'iI.Q1=63 J, Q2= 36 J
, 0 'JJ Q"I d. I I QI

2. fllf11TUlrl11lJ'Hl'U (Thermal conductivity) 'Utl'J1\P1tJA lJfll!'V11fl'lJ

fl. 213 W. K·1

·1 ,I
'iI.428,J.rn K

I 0 'JJ QI Q I 'QI

3. fllf111'Ulfll1lJ1tl'U (Thermal conductivity) 'Utl'Jl\P1tJ B lJfll!'V11fl'lJ

fl. 0.428 W.rn'l K·1

'U. 0.641 kW.rn·1 K'!

fl. 0.428 kJ.rn'l K'I

'J. 0.461 kW.rn'l K

'iI. 0.213 kJ.rn'l K
I 3J 0 31 Q.J d I 'Q.J

4. fllrl11lJ\P11'U'V11'Uf111'Ulfll1]J'Jtl'U (Thermal resistance) 'Utl'Jl\P1tJ B lJfll!'V11fl'lJ

fl. 89 K.kW·1

'U. 98 KkW·1

fl. 74 KkW·1

'J. 47 KkW'1

'iI. 213 KkJ·1



I 'JJ 0 'JJ ~'Q; t::!

5. 'f11ml:IJ~1'UVll'Uf11'i'U1ml:IJ'H)'U (Thermal resistance) 1J'iI1W'ieHJ~eJ'lJeJ'l'IJeJ'll~Q A u,,~ B :IJ



~
~tl-'i:Ynn 'i 'H fl ,' ,"11' \. .

fl"l~~l1:lth91tl1.J
,... t1~~ Q 4l'til 215-304, 216-304 {J1.J91fll"llfllfl"l"l1.Jlfl"ltl~flt11

I.Torsion Test

fl '\I tl ~ ~
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5

2.Tension Test

fl '\I tl ~ ~

1

2
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4

5

3.Loading ofStn~ts

fl '\I tl ~ ~
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4

5

4.Beam Experiment

fl '\I tl ~ ~
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5

5.Mechanism Analysis

fl '\I tl ~ ~
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5

6.Cam Analysis

fl '\I tl ~ ~
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5

7.Coriolis Acceleration

fl '\I tl ~ ~
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5

8.Pelton Wheel

fl '\I tl ~ ~
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5

9. Flow and Friction in pipe

fl '\I tl ~ ~
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5

10.Pump Test

fl '\I tl ~ ~

1

2

3

4

5

11. Conduction Heat Transfer

fl '\I tl ~ ~
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