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Coriolis Acceleration

1. rl1'V1Vl'VIqElQ'lJU-:j Coriolis Acceleration fiu

•
n. a = 2 ;.()

.:
04

~. a "'" 2 r()
"

fl. 8,,=2;0

~. ac "" 2 r{}

'" .
11. 8" = 2 r(}

" .
2. l-A''U~lfJ'U~mn-:j'IJu-:jl1m.hl 'U1'j1U'ti1,*1~ rllfl111111 'I C oriolis ijrl11.h ~ 1I1f:U

n. 71111.

'IJ. 5 1111.

f1. 101111

'I. 12 1111.

.,. 31
11. H~'I1l1~'VIn'IJU•

.J 31 <V .I.,. .I 31 <:lllJ3I<v I lIJ e1
3. Dial gauge C)f-:j1'll'1'Uf11'j1~ hIl1l'U\P1U~'lJU-:jllUl\P1U'j~111'1HI1'll'lluu1~n L~~-:j\P1U L1J'U

"n. 'j~UUU1

'IJ. 'j~UUI1l\P11n

f1. 1,*mmH~'UU11Pi''U

'I. 1,*mmH~'UU11Pi''U-11l\P1'j

31
11. lJn'l1l1~'VIn'IJU.. .

... 1 0' QCV ... I flo Q.I oil!!
4. lI~lJ'j~~-:jfl'IJU-:j Coriolis Acceleration Lab 1I1\P1lJlJ'j~~,lfl~lflUiflU. ."

~ tI v d .oQj, I I e1d ~
n . 'Vi~ 11 'U 1 'I1l '11'14 11 H 11 fll 'U 1111 H..
'IJ. lYlm1J'1 uin'titJ1Jrl1'V11-:j'VIqEl QnUf111 'VI~ "U-:j

" , "
fl. rl1uijrl1111n'ti:iJmlllPi'~ii-:jl~tJ~ltJ

.,. 31
'I. H~'I1l1~'VIn'IJU•

31 31 31
11. lJn'l111~'VIn'IJUtJf1l1'U'lJU-:j... . . "

5. l11'Uijm1111oU'l111 ~mfl1u-:jijuu UVNL'j

o I .c:A .c:!tltJ'j)'j) di ~
n. 1l'VI-:j1l1'11'U1mmU-:jllU L~II"11'Vi'j1:t:lmU-:jllmf 1111n

'IJ. 'VIq ElQl1J'j1f:UL:J ~11~'U ~u-:j'VI~ "U-:jaf1l1~1

"l .?I .,; <!j I <:l ''I 31 31 'I """"
fl. lJ-:jll~ nn, lmU-:jllmf11n~1111'jlJ'll'1(JL'I1l'IJ1 L11 'VI !lEIQ~1I1n

. ".c:!t a d.ltJ Id ~

'I. f11 'j'VI ~"U-:jlm U-:jll U'U LlIlIm 111 '11111 (J'VI1-:j1f'l'lf I'j 'j 111" tJ

31
11. lJn'l1l1~'VIn'IJU.. .
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Beam Experiment

fl. steel ruler

u. dial gauge

fl. vernier

~. load cell

'iI. micrometer
" ,~ ~ Gl ~

2. Parameters 'YfU~1'U'V11111:1''U l'ilfltl

fl. l~tJ~ lri~

u. fl11:lJi''U

fl. llHU5fi!tJ1~~1'Ultl~i'U
'JI

~. ~tl fl. ll"~ ~.

'JI
'iI. ve fl., ~. ll"~ fl.

3. IHl"m~u5fi!tJ1~~1'Ultl~i'U~1tJ

fl. steel ruler ll"~ dial gauge

~. vernier ll"~ dial gauge

fl. dial gauge ll"~ load cell

~. steel ruler ll"~ load cell

'iI. vernier ll"~ load cell

'" d~ 'JI c:lt
4. ~l'Ultl~lU'V1I'lfIU'UllUU

fl. knife-edged ua~ fixed

~. pinned ll"~ knife-edged

fl. pinned ll"~ roller

~. hinged ll"~ roller

'iI. hinged ll"~ free

5. IHl"l~tJ~ lri~~tl~i'l1'U~1tJ

fl. steel ruler

u. vernier

fl. load cell

~ . dial gauge

'iI. micrometer

3
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Cam Analysis
• • li] "'''' '1 '" • • • ~1) Cam, follower 1l1:'l~ spring UI'H'l~'lt~'VI1'lTU ~~~mtlll'1 operatmg conditions 'I1'U'l

'"m K = stiffness '1HN spring

M = total mass '1Hl'l follower assembly

L = maximum lift (displacement) 'lJeJ'l follower

P = ':i~t1~ pretension

,reJt~;;eJ maximum possible acceleration (am.) 'lJeJ'l follower

n) amax = g + KLIM

'IJ) amax = g + KPIM

f1) amax = g + KLIM + KP/M

'l) amax = g + KLIM - KPIM
ltJ Id 3J

'J) ~llll'IJeJ\]fl

C'V ....1 ~Qld' I 2G1

2) mll"lU'(;1'~'lfl1111'(;1'1l'Vi'U1i':i~'I111'l (maximum operating ,peed 'lJeJ'l cam) fl1J spring pretension

<!I

(P) fI eJ

n) max speed' (rpm)'

spring pretension (in)

'IJ)

max speed' (rpm)'

spring pretension (in)

f1) max speed' (rpm)'

spring pretension (in)

111
-------------"T"T"I"'"-------



'I) max speed' (rpm)'

spring pretension (in)

3) ,l1n displacement diagram

'li'tli~fitl acceleration diagram
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'l) e

11) 'd ~

'II) iuuunnn
"

~ 3J ~ IJJ' - I 3J~
4) 'II~I'VllJ maximum operating speed l11,,!'l'IJhI'1~mm'':i 1~tJ'lJl111fl~ bounce

I

fl) l.wlJ~l stiffness 'Utl'l spring

'U) Cl~ total mass 'lJtl'l follower assembly
I

f1) 1.wlJ'j::tJ~ spring pretension

'JI
'l) \]fl'VJfl'Utl

11) Id ~

'II) unrunnn
"

3

5

n) 1

'U) 2

f1)3

'l) 4

'II) 5

Flow and Friction Loss in pipe

1. mllJ~'\.HYtlJlfftJl1itlfl11lJ~'tJ Clfl'Utl'lfll':i "111 nhni tl ijmllJfflJ~Untl'lJ'Vll':iliJl~1tl{lf1
" u

fl. Friction factor, Pipe diameter, Velocity, Pipe length

'U. Pressure, Flow rate, Viscosity, Reynolds number

fl. Loss coefficient, Pipe diameter, Viscosity, Pipe length

'l. Flow rate, Velocity, Pressure, Pipe diameter
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\I. Friction loss, Pressure, Velocity, Reynolds number

2. ~tI'~\Jn~tI~

n. fhff1Jlh~iY'VlTIfil1~tuliYtI( K) I'Lh.jrill~t11 tlll rilll'VJml'1t1{fI1l1JliYtI~'VlTU(f)
.. u

'U. ms'l1'm~'Ulh'Uln~~'U lrltl L11 (I¢{1tlfl1l1Jl~1,,! ~ ~~iiIP11l(l'U11~1 'U (I~~l
IQJ_I ~rI d. 9~~ d.1~ ,,..j1

'fl. 'fI1~1JlJ1~~'Vl1ifil1,,!tyl~t1 (K) ~'IH)1iUltln11"1~tyl~t1 'U'tItI~tI nn ~'fI~

~. rilll'VJml'1t1{fI1lllliYtI~'Vll'U (f) 1 i'ElTIinernrL11 (I' 'U vltll'11 ~

\I. 11l1Jn\l~tltlnll'l.J'l.J' ~1~'Ufil1Ll1(1~'Ulh'U l~tll~ln~fI1l1J~'U(I~1mitl

3. ~tl1~1~'UI'fl~tI~litl1~eJI'11lfil1 111(1

n. Manometer Venturi meter

'tI. Barometer Orifice meter

'fl. Pitot-static tube Manometer

~. Orifice meter Venturi meter

\I. Manometer Anemometer

4. fil1,,!tyliYtI''U~tI~tll'lf'U 1lrl'1 ~tI~tI ~l1J'Vll~ 1~'U~'U In~\lln~11l1~1~ 1l(l~1l~~~tI~1'U

l'Vltl1JtI~L1

d

n. fI1l1Jl~t1~'Vll'U Friction factor

'U. mrL11 (IItun 1P11 Loss coefficient
<!l

'fl. fI1l1Jl1'U~ Reynolds number

~. fil1Ll1(1~'Ulh'U Roughness

\I. fil1Ll1(11'U Pressure drop
, v I I

5. 1'fl!tI~litl~tILtJii l'fl! tI~litl1~1~'Ul'fl!tI~1~fI1l1J~'U

n. Venturi meter

'tI. Orifice meter

'fl. Pitot-static tube

~. Orifice meter

\I. Manometer
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Centrifugal Pump Test
• >I "

1. nl~'Nl'Ul1thi~1U (Water Horsepower) iJJ~'UnUI'1111'l.I'jeJ~i'ju\~
>I

fl , f11111 '11 'U 111t1 'U'\JeJ 'lth

'U. f1111111 'lldeJ'l\llflf1111111!llri1'l

>I

'l. tll91'jlf11'jim'l'UeJ'lt'h

• >I,

2. 1'Ufl1'j'Vl~HHl'l l~eJ'l Centrifugal Pump Test Ifl1eJ'l:UeJ11~~eJitlUl1hji~1~1'Uf11'j'Vl~nleJ'l
_I "OJ d

fl. eJumWll91f111111'j1'jeJU.
'U. 'I1~eJlltl'l'ltl1mnl11I~1'jeJU

R 'UlWf111lUl1m

31
\I. 'UeJ fl. 'U. fl. \Jfl

• >I

3. 1'Uf11'j'VlI91'leJ'l11eJ'l Centrifugal Pump test ,j'eJ 1191~eJ itlUil191

fl. ffll f11'j~1oN1'U f11'jtll 'U 1W 'I111eJl91 'j 111 'U eJ'lrlll1~IYllms IUeJ{'U~
"

>I

4. ,j'eJ 1191~eJ 'lililnn
">I >I

fl. 1l11191'U1911~fleJ'l11l'Uilll'lfUI91'Vm1191 (Dynamic Pump)
>I >I.

'U. illl h~111 (Rotary pump) lll'Uilll'lfUI9111'Vl'Ul1 (Positive Displacement Pump)
>I >I

R illlllUU'Jfl~uiflitlll1 (reciprocating pump) 111'Uilll'lfUI91'Vi'l1191

31
\I. 'UeJ fl. 'U. R \Jfl

>I >I

5. nl~'l~l'UeJ'lilll ~'UeJ~nUI'1111tl'jeJ~i'j
"

d
fl. f11111I'jl'jeJU

31
\I. 'UeJ fl. 'U. R \Jfl

11
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Mechanism Analysis

lfl~tl'JtJ'UIP1~'U~mJmtJi'U lh:::: tJfllP1:IJ 1111flfH1 '1 fl'lfiJ~ i~1. •

fl. Geneva

'tI. Whitworth quick return mechanism

fl. Oldham coupling

'1. Slider-crank mechanism

11. Slotted link mechanism

• <!I
2. Couplmg fltl

'"
'tI. mJmW-ff1'111u,r1J'~'U'J1'U.

"''''.1 ~
'1. 'I11lVltJ'Uu1::::tflVl'l1'U'J

'" .o G"I '.c:!I
11. 'U1:IJ'U'I1CltlCl'U

3. RPM llj'Um.l1tJ'tItl'J

~

u. l'J'U

d
11. f111:1Jl111 nu

4. '1 'Ufl11vh1JnU'9lfl11ViU';h

fl. Slider lfl~tl'UUUU1~1f{'J. ,
.c:!I .e! Q.e!

'tI. Crank lflCltl'UVlUUU1(lIPlH

f1. Slider 'I1:IJ'U.
'1. Slider lfl~tl'U~mrul1JmrU:IJ1UUU1~IPlH

11. lliiJ'I!tl '1~(lfllPi'tl'J..
'" . ,

5. ~'Ultl~ i'Ulfl~tl'JtJ'UlP1vhmr1~
v .,j .-

fl. 1::::1J1tJf111mtl'U'tItl'Jlf11tl'JtJ'UlPl

u. ltl~ '1,rltl~1'I1Cll'l!l11Jl 'Um::::UtlflCl'U..

v
'1. (lfl'l1:IJ~V1fl'tltl.. .
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Piston Pump Test
"1. .,rf.) 'f1~f.) hlU(lfi
"

n. ~:lJICJl''U~vJfimllth..j~:lJ'll'iJfI'VH11191 (Dynamic Pi mp)
"

'IJ. ~:lJ h1911~ (Rotary Pump) 1~'U~:lJ'll'iJl9l11'V1'U~ (Positive Displacement Pump)

fl. ~:lJllUU~fi~U'I1fihl:lJ1 (Reciprocating Pump) IO'U~:lJ'll'iJfI'VH11\P1

'l. (lm'U'Yll~ fl. ll?l~ 'IJ.
"
iI

1:1. 'lJf.) n., 'IJ. .n. fJfi

, " "
2. tiT,r'l'l1'UVh.111~i'U (Water Horsepower) lli~'Uflml111'lI'H)~1'n!1'l

"n. fI11:lJ11'Ul11'l1'U'lJtl'lll1

""fl. llHUfI

"
'l. fll91'jln1'jll1?l'IJf.)'lUl

~

1:1. l~fI'IJf.)'l1J:lJ

iI 'I 11) ''I I a ... ""'I iI"
3. 'lJf.) ~f1 ru ~'ll'lfl'jf.)'l:lJtl'V1 ~'ll' ~'Un1'j'V1f1?l~N

fl. DC motor

'IJ. variable transformer

, "
4. , 'Un1'j'V1f1?lf.)'lI~f.)'l Centrifugal Pump Test .utl 'f1~f.)11Ju 'Jfi

n. 'ff:lJn1'j~'~-ffl11 i'U1Ji'UfI11:lJ111'j au

'IJ. 11 ~tlll1J?l'l' ~-ffl11 i'u1Jfu fI11:lJ1~1 1" au

iI
'l. 'lJf.) n., 'IJ. fJfi

v
1:1. 'lJf.) fi., 'IJ. , fI. fJfi

~ "
5. til"''l~1'IJf.)'l1J:lJ;j'UtlUIP11111J'jf.)~1 'j

fl. m'l1JfI

"I •

fl. fI11:lJ11'Ulll'U'U'lJf.)'l'Ul

v
'l. 'lJf.) fi., 'IJ. fJfi

iI
1:1. 'lJf.) fi., 'IJ. , fl. fJfi

11



Conduction Heat Transfer
'JI '" 'JI d I '" l1j 'JI I l1j

1. f111:JJ1'l1'U'VI1Wl'lf'lf111:JJ'H)'U'VI'HWl'ltJdfl''f.)'H1 b~reWl'l b'j

fl. ~el~l'l'IJV'l VWl1fliJ~~htl:JJ ~fI''H1'j~ Whi'flGJff111:JJ~V'U~~1'U ~htl:JJ ~fI'
• OJ

'l. U~:JJ1tu f111:JJ ~V'U ~ha:JJ~fI''H1mel ~1'l'IJeJ'leJtu l1 fliJ~ ~htl:JJ ~fI'
• OJ

" ,
'0. U~:JJ1tu f111:JJ ~v'U~btl:JJ ~fI''H1'jvt'U Vi i~htl:JJ ~fI'

I 'JJ I , I

o 'j) GI I 1 d.d. ~ d 3J Q,I d d .. I.d _I ~ ,
2. fl1'j'Ulf111mv'U b'U 1I'V1'l ell1 ~'VI:JJ'W'U 'VIl1 'UWl~ f1'l'VI 'O~:JJI u I'W'U IIlJel'l~tu l1fJ:JJ I'lV'j~ (l~'VI1'l 'O~

1~'UV~l'lh

fl. IIU'j~'U(;Ilm~(l~'VI1'l

'IJ. IIU 'j ~'U I'll m ~ (l~ 'VI l'l(lfltll~'l fl'eJ'l

fl. II U'j ~fl~'Utll.J 'j ~ (l~ 'VIl'l

'l. II U'j ~fl ~'Uf11.J 'j ~(l~ 'VIl'l(lfltl 1~'l fl'eJ'l

"11)' I Cl Q,I ... I~ 'j)

'0. b:JJ II 'U'UeJ'U'IJ'UfllJlJ 'j:JJltu f111mv'U

3. fl1'j rilm'VIf111:JJ~V'U~l'Ul1U'llP1~ II ~'l1 ell1~~ lh~ 'U1'U 'I1':JJ 1~11~(l'j eu 1~'U rnsrilm'VIf111:JJ~eJ'U.

IQ,I ..:::1 .& ~~

'0. fl1'jll~1'lfl'lll.Jl.Jl1'U'l:JJ(;I

o 1 0 3J 1 ,.J d.d ,: d 3J Q,I 3J 0:=.

4. 'O'lfl1'U1tu'H1f11fl1'j'Ulf111mV'U'lJeJ'l ell1~llYl'll1'U'l'VI:JJ'~'U'VIl1'Ull'l~1 cmz
m130 em m~1

'1 'JI 1 Q,I I ~ I :t 'j) lJ)3J d
'lJV'lll'VI'l ell1~l1:JJQtn'U ~(l'jVl.Jllel~1~~elI'l1'ltJtul1flm~lnl'lUm(l'VI'lfl'V'l'IJ1'l1~ 40 'c uneu

• • OJ

f111:JJ~m.Jlml~1'U 500 W

fl. 1.87 W/m "c

'IJ. 3.75 W/m DC

fl. 5.62 W/m DC

'l. 6.48 W/m °c

'0. 9.52 W/m DC

! I

11
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9 .<=\~ 'i .<=\.<=\.c:!t.<=\ 3J QI 1fJ' ~ t::1 I 3J t::1 _ 1t::1 ... 1
5. b'Ufl'HUYHlm b"'I1~'Vl1J'Vl'U'Vl'l1'U1~~ b1Jm'Vl 111fl1Jf11'H11 :J1'Vlfll11J'Hl'U lI~1Jf11'HlJmJ'UlllJ"'1

tlW'I1 fliJ~ tI'i"~t1~'Vl1'111~ 1~'U tI~1'11 'j. '"
>I •

fl. llU'i"~'U~11JVi'UVimr11P1~
>I ,

'IJ. IIils ~'U ~l1JVi'U Vim!11P1~t1fln1~'1Ll'tI~
>I ,

fl. uil mfl~'UtlUVi 'U Vi m!1101~
>I ,

'I. IIU'i" Vlfl~'UtluVi'U Vi m!1101~t1fl n1~'1 Ll'tI'I
>I

11. l1JlltJ'U tI'U~'UtlU"b'iJ~lLl'~.

1 !

12
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Mechanical Equivalent of Heat

f) 'II fl ~ 11

I

2

3
,

4

5

Beam Experiment

f) 'II fl ~ 11

I

2

3
I

4

5

I Cam Analysis

f) 'II fl ~ 'il

1

2

3

4

5

Flow and Friction Loss in Pipe

f) 'II fl ~ 'il

1

2

3

4

5

Centri fugal Pump Test I
f) 'II fl ~ 11

1

~
Mechanism Analysis

f) 'II fl ~ 'il

I

2

3

4

5

Pump 'rest

f) 'II fl ~ 11

I

2

3

4

5

Conduction Heat Transfer

f) 'II fl ~ 'il

1

2

3

4

5

\ I


