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Air Compressor 

1. viialgoinikILtutitoiactam40-inikmakiTatiu55Enanki qv.rogig 30°C itiviitiftruki 

120 psi qaniugainwo 80°C 	polytropic index, n 

n. 1.244 

T. 1.750 

ft 1.015 

1. 1.554 

a. 1.078 

@lo0u41n1a1 2 feeiolt1 (6661 2 uatervil 3) 
Two-stage air compressor ainaoa66tuN5viainiki0hE16j252 6 m3/min 

27°C fi-i-au 100 kPa viJuknnaiiti 900 kPa 	intercooler 5t1.11±11 stage oiniktiThanwin 

intercooler nqumai.) 37°C ikinkin polytropic index, n = 1.3 1J5than 111TWU015L-11111,1([11% 

85% thti:Mirniiiilltilinmorinficu 80% 

2. 'allimennPiimaguilykil-riril'iiiitkial.k,mmtoi 

n. 8 kW 

T. 100 kW 

ft 30 kW 

1. 25 kW 

a. 15 kW 

3 /59n'1 piston displacement volume per minute TalklolmeRtailwiath 

a. 5.5 m3/min, 7.5 m3/min 

eu. 7.5 m3/min, 5.5 m3/min 

A. 2.5 m3/min, 7.5 m3/min 

1. 7.5 m3/min, 2.6 m3/min 

a. 5.5 m
3 
/min, 2.5 m

3 
/min 

4. 6fi5aZoa-m-iii66tumullan61Jvi5a61tilnQu (reciprocating air compressor) 6VIa1'ltriun15 

a. liciAklaiminikiv 

antiDiguainimnn 

F. 111M1F1111Will.glql LiantiaJituniaimiin 

Ltanfiliaimaikunn 

5. Intercooler ill intiStUU two-stage air compressor imao&11315vi0anTvi0ITueuaii,ntai& 

annnwl 

n. vii9/thri17551'11in28rua55tt1uaoal 

.cu 6U-)ESILt1,-;FrOanviviilinliiptia,ntuu 

F 6171111-115:111flIJI,A101F1F1 

1:1^11.1111AW1,1 2 d nd 1 	stage air compressor 

a. E~% n ua  



Ranking Cycle  
1. 6H11,941"]101.4141111.M1 condenser aNdiardt-utitNarriat turbine inlet HA 

n.lnuilikin turbine vtaoal 

60. m'ilLinticifiimm@@nin Rankine cycleti,avial 

w. tht'AviBiliVITE1 Rankine cycle °Q-;alal 

Q moisture content M turbine exit avavlae 

@.1nl.dit,itlii pump @z;a001 

2. `kim.li simple ideal Rankine cycle 

n. 'n th  = 1 - (wtuib - wpump)/q,, 
2. it = 1  — (qui - gout)/clan 

9. it = 1  - Wturb/qt 

1. nth = 1 - qout/qin 

3. cliFlinikiiii‘rtru€1 boiler Liat condenser wi i (in cycle rim, reheating 

n.lnuciWiwin turbine 9taoN 

fl-J-11,Ji'M..19%11d1819/1E@f1T111 Rankine cycle . :;a9ial 

• liwitiLvi pump 9taial 

1. moisture content 171 turbine exit atrial 

@. n'T-13.1i1M.Ilti66ri Rankine cycle 

4. clPinOuvi- rutal boiler Lot, condenser w aM c'hiv ìi superheated steam chi comil 

n.111.Mio@in turbine v.;a0a1 

v. F1111.1i/M.dliicilEILMOINT1 Rankine cycle az-,aoai 

w. Ihr,A9/111MN/M1 Rankine cycle avavas  

Q moisture content 171 turbine exit avavla5 

a. F1111.6M.197116A6n Rankine cycle 'ataoal 

5. 51fli'llditiVilTlIAN condenser flli7i 	 boiler ShAtanut-Sitliti 

turbine inlet N171 

thrilafillinfll Rankine cycle°,-.),aoal 

t. litaltYiLifi pump 'atalai 

w. Frina@uctil'ALri Rankine cycle 

1. moisture content fA turbine exit we,a1 
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Cooling Tower  
1. 19ntiltuinto.roottoustatonn-io4,anttnii t loig€41alo 

n. h = 0.24t + 	(0.24(t —ts )) 

h = 0.24t + h +0.5(t — ts ) 

h = 0.45t + w(h, +0.24(t —ti )) 

5. h = 0.24t + w(h ig  +0.45(t —ts )) 

a. h = 0.24t + ib(hg  +0.45(t — )) 

2. wean NTU ammt4ntratilkinrifri 

n. NTU = 

• NTU = tild„hp  1(h .A) 

• NTU = 	
dt 

— hs  

ho  
5. NTU = 	dh  

9,hs  — h 

" 	
dh 

a. NTU = ritd,  
v I i hS — h 

3. ftniatkiwittElth 

n. 1000 Btu/lb °F 

%. 1 Btu/lb °F 

ft 0.001 Btu/lb °F 

5. 4.18x103  Btu/lb °F 

a. 1.2x10a  Btu/lb °F 

4. Enthalpy potential AIEEti, 

n. NaQcont-jnt htls.than-15ciluonm-ntsi@ufThilt.nletavtunvilviaA 

/1. Natlf1.15r11611 Airt1T/ati'SnnLinuvvitrmlityWucietivilunvititah) 

• fl-ranivinvii\rualLousnatainirifiiquimr,ill t itattqantiJI is  

5. Patonvi,ol'unicinuLvFlanliownl Cooling Tower 

a. milawinaiititaltatisnT111-17ktautuiloinnriadlittoltquatitairtmri 

5. Lewis number 01@6nnebultitin't 

n. hc l(h,C 

11. (h„c„,,,) 1 he 

• hs l(hc C pm ) 

h)1(hc e p„,) 

a. hc1h„ 

3 



Air to Water Heat Exchanger 

1. ni5tituoinuilatatiLAtilanL(AutiAti).Aintritintinirittin(Air to water heat 

exchanger) atht-ito cu*-)EfriwinuolA-rmijounticutilocilil 

fl. nn5LLe.ii1FiAtui'ti.d LLatinitItflynAa(u 

▪ niminymijni.d 66ntin156Lej54A7"18Jiou 

• ninItAtiLijocu untinnyrAita.liota 

Q fY15111P711.1i911 

@. 1,1SAVIPtjf1 

2. ialaa6m51n1561Eiawl-Ythiouvinninnrsi?jiin 

(0 : &15-ini5ditaTIP7'laj5a1i, 

U : 	tnInitt-ilEamniLinu, 

ATLrn : Log Mean Temperature Difference, 

ma, mw  : 

cp, C : nt-aSM.14161/112:11alaimmattln V1-11Th ) 

n. Q = Li A ATJA  

• 0 = ma  cp ATLM 

F Q = mw  C AMA  

5. Q=UCATLm  

a. yinvnit 

3. EtininnUi,t-i,nkl 

n ati.a.totniwitEnvirmituviitinnuanthtAW6nmittILAtlu,anicAntdAyaS@t1 

• a.1l.a.tatniwiit6Mw7'111ijatolco6aa7'18Jami5ntnlin5'a46Lanvancun7'1SAncn 

• atletittrmriithwrraii'ata e.11.0.tolnirorm-im5au 

5. Reynolds number 11111N@9i@ 

t. t-jrnI netpin 

4. lunitwinatt tijal-TA"mrin-i5lvintatcti-lAfiun25n5:itenvut am,-/t1"tawn Fiint-)iftloq n 

n 9r).11:itAltliaiim:iturnma 19^151t,5'W657 vamtnn±icr filAnarmiltunti 

t. 91751dintlAta7win-witio itiu 5 vi la 8 'lull/ 11A1@ ilianciniunni!ittilamNavoniT 

A viinitinlainnTdiu-nanii 	 59841131F17f1INfl 

1 

t. elioncingin 

5. inloInt-g,),nAtal 

n. naiittalqnntrjrilltiiviitAHLLanntloontnunvitfito 

t. vinnaviittotquvu,),114-n7ivittiiiLLarioilnant:intln tc,,alckriAntilliocvlannrin 

:

• 

619n. in-ni,vintaljilaifiNaitna2iittelqumritlifivinLift,Latvrilnan 

5. Nusselt number vntrillrichrual ati.a.naluntttiumAnitu 

t. Rinvjinin 



Wind Tunnel. 
1. alinnatniidaS ilitjnAjalgwEinlo 

vi 2  0. 	+ 	+21 	 
p 2 	 2 
P v12 

P, 
/J. 	+ 	+2 — 	+2, 

7 2g 	7 2g 

Pi v12 	P2 v,
2 

 P. 	±gzi — 	+ 	+ gz, 
7 2g 	7 2g 

P VI 	 v,
2 

	

- 	+1, 
pg 2 	pg 2 

2 
VI

2 
V, 

a. 	± 	 Zi = P, +  - + z, 
2g 	 2g - 

6 

1,1903.19/1 1  691@blil 2 utioucil 3 

2. LviaviiidmitiaLiniatwilpS Clgaiall,vtiz 1 Ciun- i 

n. pressure head 

t.dynamic head 

P. elephant head 

5. elevation head 

a. WG9~8JGl1flU 

3. imaLitintunf1151:uEita,aS i"Nn A'alluiE 1 Liainfi 

n. pressure head 

9J. velocity head 

elephant head 

4 elevation head 

J. KIF19,111vIni@ 

4. LviwriAa@llueLnn5tueil,4,51 iivliailusti@ 1 65Jn±1 

n. pressure head 

T. velocity head 

F). elephant head 

4 elevation head 

a. elomoinnin 



5. im7onn5nItiviueauL5iniuqiI4al1vilikEin115 

n. 'Yogi dynamic head atA8 static head LLAcoi'inain velocity head 

11. aG w n velocity head aciAu elephant head ji- iitlict.Rnn velocity head 

• static head aukm dynamic head LLAI-aiimmv-in velocity head 

ioPh stagnation head atkaEJ static head L5w1ll1c0a -111 velocity head 

d. in velocity head `1_1A2'3E1 elevation head jCdflTuinain elephant head 

Balancing of Machines  
1. maiLi5nvinfmciileilmaLPiEla'n5bialianfl0dill'iotAqttfiou;ioliutionon 

CriVi dynamic balance 

n. 1 ?iou 

9J. 3 flaU 

R. 4 fiati 

1. 5 riaL 

a. 2 ?Cold 

2. lutlyilin-n 	n-nci-notiloi,Kjolnsna mliNni.nuLc,0'nuL6Yrunta51l5ancuor,l5 

n. (wr) 	 2105analoi5truLyian nstvinvionfoi 

9, mg 611EllliaciPalutayon mninviaLmon 

• wr salanaimilituala-105r,i4nioLvion 

1. bending moment ddalanacikilltualan 

a. shear force 6dalanaifFionunian n5rimioiman 

3. 6ii@britikifianLvivTinurnilanmsuoiaillialila 

n. avanAzia'nThinistrila 

T. olorriLLkuilcultirwantuAinwfve,T€1nnAi (Fatigue).  

• niltiTolorvanoinfiEuLaan"wm 

5. Lm5Wn5fi15116fwiniultlaeiviluu 

a. 6f1910TI8JLAafail5i1iituvron 

4. Natm-mifilaiaLqmn.0.von Iiii96floLL5Intylinill5GiELmanAn4nsLau 

0. L1,51Vii.It1L61101111E13.110 LQiintd-nntinlatunian 

N. 6655vilva1nan111o5maiX5l9b1G1ithG15cuuman 

• L65lvirgpinailT01LiaLuin:(?huctioulavuown 

5. LmwrirtuElnailTmiairiFv-wiltanyon 

a. 1,655 G15111,61,1i1,111.111@56INM 

5. ni5dileagiaL0i"01&15nainnailnilb 

0. nniv7-111XLK4a14n-nloyluatrnaNN0(111.0,ii.n&I'lml 
• niTvInivfAelmiigioiLtil.daViti.AaEinntL01 

P. n-i . vM1,1Tni.111 (bearing) Ta5mana1L1alum4(timan1G1till1vim81 

5. nn5vin6Ana21a5maiyanfi58Jaa21@101105019-011 1 €1,71Pollaciim4.1Ala-Aaimay; 

1,14?{,nlataaiff1-0.li6un5r1ll 

a. ni5yhtilnaTolnian 	 it$Io17'1vIn(juu6Ylan105o54n5ocij  
11Ja11-1.1;01110,00-ILLii.diLinu 
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Feedback Control System  

1. Model1,01111 Model ifia-amaiRiaz15r,cutiwrimn@l 

n. Equation Models 

U. Block Diagrams 

• Iconic Diagrams 

Q Bond Graphs 

a. Row Charts 

2. 5 yucticintuniwtoa@lilni5rimcwiniLahozi,iwthA output eLIMr_IU 

n. fil-1116 

LL511,4 

9. 6151 

1. f1"156401.11711611f1a 

'71. hl'1h15~15`Uefl5~U552i 

3. eln-n-itIALniinaEm-uthaLrin5191 

n. V = IR 

i. Pv = nRT 

• /F= ma 

5. y = ax + b 
2 

E = mc 

4. tosa-m@lynInctiwrovilt6tiltiniTywaliNolthanu÷iatil5 

IL 10 - SIM 

R1. 20 - SIM 

P. SIM - 10 

1. SIM - 20 

a. SIM - 30 

5. ?franJ5zinatimiliay:ttincuuck'faini5iiaNt 	y uni,ol 

n. Compressor 

9J. Mass 

• Piston 

1. Pump 

n. Cylinder 

8 



Vibration Experiment 

1. iiFliSualaciniiiini-Juvitu 

n. 
in 

 
lb 
k.N 

5. 

in 
kg 
m 

  

m m 

   

N 
2. ifElovihonhutal viscous damping coefficient (C) 

n. 	 
N.s 

lb.s 2  
91 

Kg.s 
in 

N.s 2  
-1. 

m 

3. awrIn-m4aufflui@lognkl 

— + ft'  + K  
/, 

	

<1) 2 	'7 2  K 
IL lot -1- 	0 — 	— 0 

	

1, 	1,  

rt 	
eh' K 

	

e - 	f 	4=0 
u  

a.  
e  eh' + ti :  K 0 0  

I, 	I„ 

11 K 
	O 	A=0 

4. l o 	2 Lat 5 civii-ilwrild 
11. Kg.m

2  

2 
T. N.m 

ft 
2 

.5 al 

N 

in 

a. N2  m 

9 



s. aunn5nm4otrilMal9upiEl 

— " 0 — 
/, 

-a  I. 0 4 	 H- 0  

r 	 0 - 

- a Ka- 0 
I 

Xt7 
P. 	- - 	0 

Gas turbine test 
Onmilfflitilliiiii.uni5wimi 

fl. DoolzilAINn 

11. Oil pump 

Rotameter 

1. Blower 

.11.11141aloc;n4a1 
2. Le5mwiri5V9tatraitiChin5a5niluLe5Eltht4m40 

n. Simple gas turbine 

T. Double shaft gas turbine 

c. Single shaft gas turbine with reheat 

1. Single shaft gas turbine with interceding 

a. Free shaft turbine 

3. 'isil,not,'LLn,Litriai 2 anoint tnotAserldinl 
n. intake, compressor, combustor, turbine 

'U. compressor, combustor, turbine, reheat, turbine 

H. compressor, combustor, reheat, turbine 

5. compressor, compressor, combustor, turbine 

a. birnifEinnikl 

4. 'alribiantrultei4 2 w4ithtMiuminslien5 

fl 	= 	  
(T, — Ts ) — (T, — T1 ) 

/1  
T, — T2  

U. 11=
(T, — T4 ) (T4  T5  ) — (T, — T1 ) 

T, — T, 

=
(T, — T,)+ (T4  — T5  ) — (T, — T, ) 

11 

5. = 	
T, — T4  

a. 13.1114@t2c„inhl 

10 

T, — T4  

(T, — T5  ) — (T2  — ) 



5. ain T-S imatunu n5tInunineicilLviliolLeniv3t1 
11 

Temperature 

Entropy s 

n. 1-2 

621. 2-3 

• 3-4 

1. 4-5 

3-4 at 4-5 

I.C. Engine Test (Engine Performance Test)  

1. nnwoaeULFlijaUldILCAlel BP /211ni@lnig Wythrlivi;LltimhytItagrnwniatuuu`k 
n. Motoring Test 

T. Dynamometer Test 

F. Retardation Test 

1. Morse Test 

a. tramp 

2. ISjfii5 Motoring Test 141WiLvdmiTvillitamaiLKijoltrug 
n. BP 

U. BMEP 

P 

a. FP 

a. BSFC 

3. -11-3Lvt1TillianfilAituNLmialEJuviiithiculiiicuiPin 
n. BP 

66. BMEP 

F. IP 

1. FP 

BSFC 
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4. ilobilvrcknuthliNviSnivailnatElviiElmaTiyinAjal 

fl. 17 = IP-FP 

• /1„ = BP-FP 

• = BP/IP 

= BP/FP 

5. 	 BSFC 	 (1"@ 

fl. u@nrinAilkfialtiug 

¶J. 1J efln°UU'1 (16h15 efl5€JtJ4l 

• u@nni5Ficialif.hat@ILatolta 

1. uann-nin.n.h171.4921tAdiErLdi'ariilitiVandi 

a. 9A111J5tFraillAIT911,1t@E11.d61 

Air-Conditioning or Refrigeration Test 

1. 1145Q'ttetihATIJ6E11.1 kd evaporator 14-lvtBiiY 

fl. glp-rmiEuEEnvina -nliinTodicA 

t. 

'fl-nl.iii@uE/anTinnauLmeiLcdni 

elfr2'18 itatioanvine-15v7in6€J1luflauLg1uma566aLimEu61N521noi 

a. Gti"E 	fin 

2. l'innbultrThMllidinttinn.li VirwrraSmAcinvoilfi@wrtmEiNi 3000 Btu/lb prim 

iouildnoLvil evaporator 	2500 Btu/lb lit.ntlXiMA@aJ6mavni 	1000 Btu/lb 

COP TE152,-DIATIFi'1 

fl. 0.83 

T. 2.5 

• 0.33 

5. 0.4 

a. 2.5 Btu/lb 

3. ciErarmAt15:,/aYbam5nta; 

n. 

IL d'11d1~i9Al7eflNl'a'laJSefltdYl~l'e7td6(1tdVOC 

P. iThItIVV@R-Juii@uctifinaril evaporator 

I A'iLiEtaiti-olint evaporator vi@limtVilj 

@. 

4. Thermostatic expansion valve 17bwri:incl 

• tliudomm.girmlernviimnLguali,viiricupTatati evaporator 

• Liiwnialkt@lanTitrinTilauliX ,Ativvnriu9-3111A'ui,Ualn-n.luFoudluvni 

• I15tAuviyini5lmatolan511imiamiull;ciawiaricuni5vTryoAL 

1. cinin n. uov, 

a. cinil'a U. LLat A. 



In(T — Tah. ) 

5. man5ttnyvinnn-oarniciFian-ntinuninangtiolA evaporator 12000 Btu/lb 6minn591ia 

tnlaiwiinylauNtilnaLvinto v-iniata1av1'1attinlen5cANov1a 

flE1.41:tHFIE11691501,621ai 160 

dawiiimEuLoLvdoi 1600 

- hauLiii7767 1000 

1/11:17U119121,11/FMTIFIE Btu/lb 

n. 15.0 lb/hr 

9i. 7.5 lb/hr 

Fl 14.3 lb/hr 

5. 75 lb/hr 

0. ravjn6ii@ 

Cross Flow Heat Exchanger  

1. 41nlon6-nelo6tit7ri9uniTriin7'181iacu6eu1Jfi5Au 

n. naTiArn7u5nui6u11ti5W11J°oltaV9Jtth,n6mat@Inn51,va 

nimanylmijacuittunkrihant,iffultuamikaltoAva 

naTorinaluituumn_eiVituLFIErrariunmnaltS-ualisdellva 

5. nirviinlm5auLtutinPudTt,mintriolgitnalAainn'intli 

N. 11.11.1incuin 

2. fiihthtFAninvin7'1815@9A ( h) 

n-ngaialo 

n. Pr (Prandtl number) 

Re (Reynolds number) 

E. Nu (Nusselt number) 

Ra (Rayleigh number) 

a. p (Absolute Viscosity) 

3. vinnIAnanawoaelan.iiinihtIn-/Fil(14nnronn-raiijecu (h) 

fl. nailitnnolnri! 

NoA'ounu x 

• NoA-1011111`U y 

5. 	91'1 vn7fln5'lV~ldlBJI(1 

N. 12.1 Alvin 

4. l9AMTVMaa5fiN9in5fintetrEti8in9AeplfinVal 	 time 

n. 66v15 perspex 

91. 6V12 A~818J 6125  

1. 6INI111016601 

0. 119/11100-rtiE 

13 



5. ' -innTwliaif 3 ifiamiiildnvirlrinutinriu -1/100 

50°C @nniciliqt1.11/9V7.1 30°C 

fMcnnnfl (tiivuol In (20) 3 ) 

n. 3 Lill 

it 30 Itril 

fi 5 1.1211 

5. 300 toCil 

6 1.ncri 

14 



islo-vrna 	  

itn 2 1 6 - 4 0 6 dhinitinfifilnlnuniamta 2 

I.Air Compressor 

0 it 11 4 9 

I 

3 

4 

5 

2.Cooling Tower 

0 U fl 1 9 

I 

2 

3 

4 

5 

3.Rankin Cycle 

0 9 n 4 9 

I 

3 4 

5 

4.Air to Water Heat Exchanger 

P1 11 fl 4 9 

I 

2 

3 

4 

5 

5.Wind Tunnel 

II 11 Fl 1 0 

I 

3 

4 

5 

6. Balancing of Machines 

11 11 fl 4 0 

I 

2 

3 

4 

5 

7. Feedback Control System 

0 1) Fl 4 9 

1 

3 

4 

5 

8. Vibration Experiment 

fl 9 fl 4 9 

I 

2 

3 

4 

5 

9. Gas Turbine Test 

n 11 II 1 0 

1 

3 

4 

5 

10.I.C. Engine Test (Engine Performance Test) 

P 1J n 4 0 

I 

3 

4 

5 

11. Air-Conditioning of Refrigeration Test 

51 9 Fl 1 0 

2 

J 

4 

5 

12. Cross Flow Heat Exchanger 

n U Fl 1 A 

3 

4 

5 
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