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CarioUs Acceleration
1. 1lJblJ'Uvl~fhu1ru"il1m'llJnT~~1~"iI1n 1lJblJ'U~~1~"iI1nnT~1V1VleJ~flb i"l'j"1~eJ~1'j"

n. ffilJblJ'U~f111lJtJVI

'lJ. ffilJblJ'Uvl"il1nbb 'j"~t'i'1'Ur;'llJ

fl. fl11lJ b~1 'j"eJU'lJeJ~bb'lJ'U~VllJ'U1~ fl~~,
"OJ !OJ

~. tlnVl~'lJeJ n. bbr;'l~'lJ.
'\J

"OJ !OJ
"iI. ~nVl~'lJeJ n. 'lJ. bbr;'l~fl.

2. 1'Un1'j"VlVlr;'leJ~di1bb'j"~"iI1nfl11lJb ~~1V1m~'Vh~ml1~1 Vlr;'l1 'UvimJ1~

n. f111lJd~ 1fl~1eJ~?f

fl. fl11lJb~~"iI1nn1'j"VllJ'U,
"

~. tln~~ oUeJn. bbr;'l~'lJ.
'\J

"
"iI. tln~~oUeJ 'lJ. bbr;'l~fl.

'\J

3. ?flJn1'j"motif11'U1rufl11lJb~~1fl~1eJ~?f ~eJ

n. 2 Of

'lJ. 2 fJ f

fl.2fJr

~. 2 OJr

"iI. OJr

4. 1lJblJ'U~DVl1 'Un1'j"VlVlr;'leJ~1otieJ:!h1V1

n. pressure gauge

'lJ. diaL gauge

fl. cantiLever beam

~. dead Load

"iI. Load ceLL

5. oUeJlJr;'l1V1~1~t'i'eJ~vi'1n1'j"1V11'Un1'j"VlVlr;'lm
'\J

n. e)\?l'j"1n1'j"1V1ml1

'lJ. f111lJb~1,J11'Ubb'lJ'UvieJ

Beam Experiment
1. L'Jl1~r111~stlLJezJf)~f11LJ~1tJ

n. steeL ruLer

'lJ. vernier

fl. Load ceLL



Jt d , a
2. Parameters 'V'ltl;)ltlVlbl16'1tlb~f1€l

'"

'1J. f1111Jitl

19. bbl~'lJ5n~CJ1~~ltll€l~-r'U

~. -if€l fl. bbr;l::: '1J.

~. -if€l fl., '1J. bbr;l::: 19.

3. b111~bb 1~'lJ5n~CJ1~~ltll€l~-r'U~1EJ

fl. steeL ruLer bbr;l:::diaL gauge

'1J. vernier bbr;l:::diaL gauge

19. steeL ruLer bbr;l:::Load ceLL

~. vernier bbr;l:::Load ceLL

~. diaL gauge bbr;l:::Load ceLL

4. ;)ltll€l~~'U'vn-tib'iJtlbb'U'U
'"

fl. pinned bbr;l:::knife-edged

'1J. pinned bbr;l:::roLLer

19. hinged bbr;l:::roLLer

~. hinged bbr;l:::free

~. knife-edged bbr;l:::fixed

5. b111~1:::EJ::: 1n~'1J€l~f11tl~1EJ

fl. steeL ruLer

'1J. vernier

fl. Load ceLL

~. micrometer

~. diaL gauge

earn Analysis
1. eam, foLLower bbr;l:::spring bb~r;l:::~~vll~ltl1~~mEJ1~ operating conditions V1~~

tll K = stiffness '1J€l~ spring

M = totaL mass '1J€l~ foLLower assembLy

L = maximum lift (dispLacement) '1J€l~ foLLower

"1" ( )'1J€l ~f1€l maximum possibLe acceLeration amax '1J€l~ foLLower

n. amax = g
'1J. amax = KL/M

19. amax = g + KL/M

~, amax = 0

~, 1~n-ifmln
'\J



2. b~€liJ spring pretension 1\?1tJ P = 'j:;tJ:; pretension -ii€l1\?1~€lmaximum possibLe

acceLeration (amax) '1J€l~foLLower

fl, amax = g

'1J. amax = KP/M

1"1. amax = g + KP/M

~•.amax = g + KL/M + KP1M

Ill. l~iJ-iimlfl
"

3, fl~l'1"lbbl;1\?1~ml1J~1J~"'..llh:;vdl~ (maximum operating speed '1J€l~cam)2 flU spring pretension

(P) ~€l

~, max speed2 (tpm)2
"



4. \I~b~~ maximum operating speed lVl~~~'U1vl€l~1~h 1~tJ1~1Vlbil~ bounce

fl. b~~fll stiffness 'IJ€l~spring

'1J. ~~ total mass 'IJ€l~follower assembly

1"1.bYi~i~tJ~ spring pretension
II

~.tlflV1fl'IJ€l
. 'U ,

\I.1,JiHJ€ltlfl
'U

5. ~i~lV1'U'IJ€l~cam ~iJfni~flVli€l~lfl~~~ ,

Flow and Friction Loss in Pipe
1. I"1dl~vl'U~rubgtJVI~€ll"1dl~vl'U~~1'Uvi€lm~ iJf'ldl~~~~'UfiflUYnililL~€lfl~'U u

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

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

1"1. Loss coefficient, Pipe diameter, Viscosity, Pipe length

~. Flow rate, Velocity, Pressure, Pipe diameter

\I. Friction loss, Pressure, Velocity, Reynolds number

2. -tl€ll~tlfl~€l~
'U

fl. fll~~'lh~~V1fifni~rubgtJ ( K) bD'Ufllb~m flU Albb'l"lflb~€l{f'ldl~bgtJ~V11'U(f)'U u

'1J. fnil V1~~'Uth'ULn~~'U b~€l1V1'lvldtJf'ldl~b~1~~ ~~iJl'1db~'1JbitJ'1'U~vi~l
'U

1"1.Al~~'lh~~V1fifni~rubgtJ ( K) H€l5UltJfni~ruLgtJl'U-tl€l~€l 'V1€l1~~
'\J QJ '\J v

~. fllLb'l"lflb~€l{f'ldl~bgtJ~V11'U(f) H€l5U1tJfnilV1'l1 'Uvi€lm~

\I. bil~fl\l~€l€lflbb UU1VlbD'Ufni 1V1~~'Uth'U b~€llVlbn~f'ldl~vl'U'l~ 1'U'V1€l

3. -tl€ll~LD'Ubl"1~€l~ll€ll~er~ilfnil V1'l

fl. Manometer Lb'l~ Venturi meter

'1J. Barometer bb'l~ Orifice meter

1"1.Pitot tube bb'l~ Manometer

~. Orifice meter bb'l~ Venturi meter

\I. Manometer bb'l~ Anemometer



fl. fll1~L~tJ~'V11'U

'1J.fl1~1Vl(;lLLtJflIi11

Friction factor

Loss coefficient..
fl. ml~Vl'U~ Reynolds number

~. fl1~1Vl(;l~WJ1'U Roughness

"il. fl1~1Vl(;l~lUL~tJU Pressure drop

5. LfI~a~na~a1'tJd LfI~a~na1~LtJ'ULfI~a~1~ml~~'U

fl. Venturi meter

'1J. Orifice meter

fl. Static tube

~. Orifice meter

"il. Manometer

Centrifugal Pump Test
1. nl~~~1'U~Jl1vl-rU (Water Horsepower) hJ~'UnuIi11LL'tJ~a~hul~

"fl. ml~Vl'U1LLti'U'1Ja~tIl

'1J.ml~L~~L~a~"illflfll1~1"r~~1~

fl. LL~~ij~

~. er(11~1fl1~1Vl(;l'1Ja~Jl

"il. Ll1~'1Ja~~~

2. 1'Ufl1~'V1~(;la~L~a~ Centrifugal Pump Test LfI~a~na1~~a1'tJd~1~1m-tit'Ufl1~'V1~(;la~

fl. a'tJmru1~ml~L~1~au,
'1J.Vl~mL'tJ(;l~'tJ-ruml~L~l~au

fl. 'Uliafl1~Unm

~. tlmu'\"n~ fl. LL(;l~'1J.
"

"il. ~a fl. '1J.fl. tlfl
"

3. 1'Ufl1~'V1~(;la~L~a~Centrifugal Pump test ~a1~~a1'tJd~~

fl. ?f~fl1~m-tit'Ufl1~r11'UlruVllLl1~~1~'1Ja~~~1off?f~fl1~Lua{'U~
"

'1J.Vl~mL'tJ(;l~1off"lVl-rU'tJ-rUfll1~L~1~au

fl. ml~L~1'1Ja~Jl~~1~~~uiirll1~L'Vhnul"l'Ucr
"

~. LfI~a~er~(compressor) LtJ'U~'tJmrumoffLfI~a'ULL(;l~er~'1Ja~1Vl(;l~LtJ'Ufh'1lVl~a1a
~ Godil I cv I oCt,

"il. Ll1~?ftl(11tJfla ~(;l(111~~~~U~~Vll1~en'1Ja~LVlm

4. ~a1~~a1'tJdtlfl
"

fl. ~~L'1l'U(11~~flamtJ'U~~'ll'U~Ym1(11(Dynamic Pump)

'1J.~~h(111~(Rotary pump) LtJ'U~~'ll'U~LL'V1'U~(Positive Displacement Pump)

fl. ~~LLUU~fl~uifl1'tJ~1 (reciprocating pump) LtJ'U~~'ll'U~'V'm1(11

~. tlmu'l"ll~ fl. LL(;l~'1J.
"

"il. ~a fl. '1J.fl. tlfl
"



n. bb').:IUVl

'1J. ')~tJ~-rl"1ij'1JeJ.:Ibb'1J'UmoillVlbb').:1

.:I. ~mu'l"l1~ n. bb~~ '1J.
'\l

""iI. '1JeJn. '1J. fl. ~n
'\l

Mechanism Analysis
1. Coupling AeJ

n. mJmcli:lTv'l-ru~m'l"l~1"'eJ.:Ier'U b~Vl~'U hJ~'"Wn'U, ,
eO ~

'1J. bfl,)eJ.:ItJ'UlJl

fl. eJ'tJmcli:l1Vl-ru~U~'U.:I1'U,
.:I. ~".JbVitJ'U'tJ,)~b.f1'V1Vl~.:I

" ,o QJ l-Cll

"iI. 'U1~'UVl~eJ~'U

2. RPM bu'UVlthtJ'1JeJ.:I

~
fl. wn~b,)l,)eJU

.:I. bb').:1

"iI. fll1~~'U

3. bfl~eJ.:ItJ'UI'i;;r'UVl1'tJmtJb'U'tJ')~tJnl'i~1"i11nn~ 1f1'1J'UVlbVl,
n. Geneva

'1J. Whitworth quick return mechanism

fl. Oldham coupling

.:I. Slotted Link mechanism

"iI. Slider-crank mechanism

4. i'U1eJ~ b'Ubfl~eJ.:ItJ'UI'iv1'1Vl,r1~

n. bUVlbw.eJ~1 Vl~b-n11'tJb'Um~ueJn"'u
'\l

v d G
'1J. ,)~U1tJm1~,)eJ'U'1JeJ.:IbmeJ.:ItJ'UlJl

fl. bUVlbw.m~tJ1 Vl~eJeJn"il1nm~UeJn"'u
'\l

".:I. ~nVl~Vl'V1n'1JeJ
'\l ,

"iI. 1~ij-neJbVl~n~eJ.:I
'\l

5. b'Uf11')v1'1'tJ~U~f11,)'I"lU11

n. Slider bfl~eJ'U~n~u1'tJn~u~1bbUU1~m.:l

'1J. Slider bfl~mmuulmfi'.:I
, ,

fl. Crank bfl~eJ'UVibbuUl~m.:l

.:I. Slider Vl~'U,
"iI. 1~ij-neJbVl~n~eJ.:I

'\l



Piston Pump Test
1. (1) ~nl~\I-rr'ULvhn'U~lJ~fl?l'U 1~eJ~'jlfl1'j 1'Vl~?l\lflll~lJ'VleJtJ 1~\I

" " "
(2) ~ nl~\I-rr'U Lvh n'U~lJ~ fl?l'U?lllJl'jt1?l~l\1 AdllJvl'U~\l1~?l\l flll~lJ'VleJtJ 1~\I

" " "
(3) t;1111leJ\Ifl1'j?l'U"tJeJ\IL'Vl~d~ijfld llJ'Vl-UVi?l\llJ1fl6'l Ad'j 1off~lJ?lfl?l'U

'\J '\J I cu '\J

(4) ~lJ~fl?l'Um -tit 'Ufl1'jVlVi~eJ\lijm~'UeJfl?l'U 2 m~'UeJfl
" " "

(5) ~lJ~fl~'Uijfl1'jLfl~eJ'U~LL'U'U Reciprocating

'OJ1fl-rreJAd llJ-rrl \I1Il'U-rreJ1Vit1fllll eJ\I
"

fl.(1) (2) LL~~ (3) t1fl
"

"tJ.(2) (3) LL~~ (4) ~fl

fl. (2) (4) LL~~ (5) t1fl
"

\I. (2) (3) LL~~ (5) t1fl
"

'OJ.t1flVlfl-rreJ" ,
2. nl~\I\ll'U~Jl1~-r'U (Water Horsepower) 11J~'Un'UlI1dLLlheJ~1'jUl\1

•..
fl. f1dllJ'Vl'U1LLtI'U"tJeJ\ltll

"tJ. fldllJd\lL~eJ\I'OJlflfldllJ 1~lJ~d\l

fl. LL'j\lUVi

\I. eJ~'jlfl1'j1'Vl~"tJeJ\lJl

'OJ. Le1Vi"tJm~lJ

3. -rreJ1Vi1lJb'1iLfl~eJ\lijeJm -tit 'Ufl1'jVlVi~eJ\I

'OJ.11Jij-rreJ1Vi~Vi

4. nl~\l1Jl"tJeJ\I~lJ~'Un'UlI1dLL\hm~h

fl. LL'j\lUVi

"tJ. 'j~tJ~-rl'lij"tJeJ\lLL"tJ'Umoff1ViLL'j\l
•..

fl. AdllJ'Vl'U1LLtI'U"tJeJ\I'tJl

\I. -rreJ fl.,"tJ. ~fl
•..

'OJ."tJeJfl.,"tJ., fl. ~fl



5 tl1CJ?lb'VlVlIli'e.J~fll~?l~1~b~e.JtlVle.JVl~~1Vl~?l~3 itl1v1CJitl~ 3 ?l~"iI1n~tl 8 b~m 1VlCJ~n~~h~"iI:::'UVl
• " 'U 'U 'I

uml1Vl~~u1tl ~~b~e.J'UVl~~1,jbb~lVl'lr)1~frn~~n 12 b~~~~-:lb"ile.J~1J1tl1CJ?lb'VlVlf11~i-:l~e.J'1lijVl1Vl~, ,
f111~~tl'Vl1-:1Ii'i-:lbvh 1Vl (?l~~~1 m~~fll~~'1!b~CJ 1Vl1 bnVl~tl1tl~:::'I.J'l.JIi'i~J1b~CJ)

n. f11~H~~~n?l'I.J ~~m1~~tl?l-:l 20 b~m~ ~ ~
'U. f11~1-tl~~~n?l'I.J~~f111~~tl?l-:l 25 b~~~~ ~ ~
1"1. m~1-tl~~Vle.JCJ1~-:I~~f111~~tl?l-:l 15 b~m~
-:I. m~1-tl~~Vle.JCJ1~-:I~~m1~~tl?l-:l 20 b~m~
"iI. m~H~~Vle.JCJ1~-:I~~f111~~tl?l-:l 25 b~~~~

Conduction Heat Transfer
1. fll~~1CJb'Vlm1~~e.Jtl~1tlVl':h~Vl bbvi-:l1~Vl:::~~Utlltl~~~11Vlme.J'I.Jb~tlfll~~1m 'Vlf111~~e.Jtlbb'I.J'I.J1Vl,

o II .Q.,Q

'U. fll~tl1f111~~e.Jtlbb'I.J'I.J?le.J~~~

1"1. fll~'\.hf111~~e.Jtlbb'I.J'I.J?l1~ij~

~. fll~Vl1f111~~e.Jtlbb'I.J'l.JVl'U-:lij~
I G.I .t:::\I et ..:::t,_

"iI. fll~bb~~-:I?lbb'I.J'l.JVltl-:l~~

2. fll~t11f111~~e.Jtl1tlbbvi-:l1~Vl:::~~~tl~Vl'U1~Vlf1-:1~"iI:::~b,j~CJtlbb,j~-:le.JruVlf1ij~e.J~:::CJ:::'Vl1-:1"i1:::b~tle.J~1~1~, ~
n. bb,j~~tl~1~~:::CJ:::'Vl1~

'U. bb,j~~tl~ 1~~:::CJ:::Vl1-:1CJf1fl1~-:I?le.J-:I

1"1. bb,j~~n~tltl'I.J~:::CJ:::'Vl1-:1

-:I. bb,j~~n~tltl'I.J~:::CJ:::'Vl1-:1CJf1fi1~~?le.J~

"iI. 1~bbtltle.Jtl~tltl'I.J,j~~1ruf111~~e.Jtl

3. 1tlmru~bb vi-:l1~Vl:::~~~tl~W.r1~Vl1~f1-:1~ Vl1niifll~ri1m'Vlf111~~e.Jtl "iI:::~fll~b,j~CJtlbb,j~-:le.JruVlf1ij~e.J, ~
~:::CJ:::'Vl1~"iI:::b~tle.J~1-:1h

n. bb,j~~tl~1~~tl~Vl'U1~Vl

'U. bb,j~~tl~1~~tl~w.r1~VlCJnn1~-:I?le.J-:I

1"1. bb,j~~n~tltl'I.J~tl~Vl'U1~Vl

-:I. bb,j~~n~tltl'I.J~tl~Vlti1~VlCJnn1~-:I?le.J-:I

"iI. 1~bbtltle.Jtl~tltl'I.J'1lijVl1?lVl

4. "iI-:lf11tllruVl1fhfll~t11f111~~e.Jtl~e.J-:l1~Vl:::bbvi-:lVl~-:I~~~tl~Vlti1~Vl1 em 2
CJ1130 em ~1~1'Ue.J-:lbbvi-:l

1~Vl:::~~Utlltl1Vlme.J'l.Jbb~:::1Vl~~~1-:1e.JruVlf1ij~:::Vll1~,jmCJ~-:I?lm-rr1-:11~40 0C bb~:::~m1~~e.Jtl1Vl~~1tl, , ~
500W

on. 1.87 W/m C
o

'U. 3.75 W/m C
o

1"1. 5.62 W/m C
o-:I. 6.48 W/m C
o

"iI. 9.52 W/m C



5. fI11lJ~huV11'Ub :a.:JAJ1lJ~el'U~~eltJ~ell?lVlVl11v1el~1.:J 1~,
fl. ~~ ~ 1.:J'lJm elru'lMl~~ ~J~lJ ~?lVl1~A 1~~ fl ~fI11lJ~el'U~ ~ 1'U~J ~lJ~?l

, 'U , " ,I ClQ.c:lt, Q.J Q.J C1I.o::::r1~ Q.J Q.I

'IJ. ~~ \?l1.:J'lJel.:Jelru'VIillJV1~J?llJ~?l'VI1~'I"l'UV1m?llJ~?l
, 'U

A. ~~ ~1.:J'lJmelru'VIil~~~J~lJ~?l'VI1~tJ~lJ1rufl11lJ~el'U~J~lJ~?l
, 'U

.:J. tJ~lJ1 ru fI11lJ~el'U~J ~lJ ~ ?l'VI1~~ ~ ~ 1.:J'IJel.:Jelru'VIi1~~ ~ 1 ~lJ ~?l
, 'U

:u. tJ~lJ1rufl11lJ~el'U~J~lJ~?l'VI1~~'U~~J ~lJ~?l


