
fflil,t1Mf15511FilMli 

Jillir111101A1uallianimivoi 

11150@c1J`W 115:A-inlmn-15Finwiii 1 
	 cd5v,i1T1m5Pinc141 2557 

18 hiTIMI 2557 
	

nari 09.00-10.30 u.  

In 215-406, 216-406 cql7Finnfmrma.vij@ln 2 
	

194101 	A- 

1. ehefacuMvudo 60 41@ /11,Wiu115ton19.4191au 

2. 41@a@uoiatiaii 5 6i-nS@n 11,113@(9@cuorul 1 ili-)Chn 

3. ci9ihuctinLon?m aatLal@lAoLaTL41-ii@lan 
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3 	. 
Two-stage air compressor yina@nt,Lcucul1241&@nnnFiArm6ml 6 m /min cifiquvicig 

27°C 	100 kPa vbufiTmAji.,i 900 kPa Ioual intercooler 5tViri'll stage alntwicrflio@nln 

intercooler 	37°C conimi-1 polytropic index, n = 1.3 thce,Ficill&lrlIA15ralT@l5tIYULYI'llYli 

85%1J5tFrianliniviillJiamacifinficu 80% 

2. lcvi-rocunoTmoisi@i1rliii'VC6t7ufl@anciAlVvimi 

n. 8 kW 
	

T. 100 kW 
	

m. 30 kW 

1. 25 kW 
	

15 kW 

3 @I'm piston displacement volume per minute li@lflUlvtAmiLt@iLLviatkJ 

n. 5.5 m
3 
 /min, 7.5 m3/min 	 7-.5 m

3
/M n , 5.5 m3/min 

H. 2.5 m
3
/rn n , 7.5 m

3
/111n 	1. 7.5 m

3 
 /min, 2.6 m

3 
 /min 

5.5 m
3
/M n , 2.5 m3/min 

4. L#li@l5-1@lArIFILLcuurntav1nnAjuvi'inLL1ucuNi1u (reciprocating air compressor) Imulteictinn5 

n. 11ctSANnn5m-IL 	tohJiLlaionnnraaja.nn 

T. llithikln'15mmi'Adn aanfiailtuolirwilnn 

n. 1TuctiAiNnnwrnaActql mrtlitayitumf-nann 

Q lictSi@lnnwyriLkvtl Lionilanualnnwn 

• ViVIVI'llnucttm712,Acq1Lt*-il librituolnwhi4niio 

5. Intercooler CAi.111.,15ttrU two-stage air compressor fiNa@d111,5vion`nctinTictn@limil@Zomnnm 

n.14111%5011ffinnelAITJLTNVU'uaoal T. .inuolvd5tFivffinmAnAlitrilnmal5tcuu 

1. L1711.1111atiftti 2nd  stage air compressor 

nOlifIT@ 

Cooling Tower  

1. Lfiii@lillolociMunw105m9nill,vialiolctl'acunnimoltAN Cooling tower 

n. venture 	 i. Nozzle 	 c1. Orifice meter 

1. manometer 	 Rotameter 

Air Compressor  
1. 1A160MiTIFILLVU66@talEn6ommmlnflriaivitamEnnlm qtuvugi 30°C lth,NArrati 

120 psi quimijonn-wi51 80°C lctirwil polytropic index, n 

	

n. 1.244 	 T. 1.750 	 9. 1.015 

	

1. 1.554 	 1.078 

@inTqam@Lciku @woupi-grai 2 6iJe@tioliJ 
v  

NViii 2 tiat61ioVi 3) 

2. AliliWan5f1 Lunquiquivifienui@tml Cooling tower ii9MAcmiq66'l1510 
2  6' 

n.Reynolds number 	T.qartma.rmuncuctAnzwiun 

1.qtuvcf,p7rdolmnwri7ivrIlo@n 

fl.NTU 
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3. wawviinqialiotiLidati61-Auni5Iinquiotnifithihrocavir-ao 

n.2000 W 
	

6J.1500 W 	 R.500 W 

1. 2500 W 	 .1000 W 

4. nIVUTUnlirWrinitAuliiiiujiji'M cooling tower liclifkuni5viifiqiadmiLuculo 

n.Evaporative cooling 	i.Convective cooling 	(.Indirect contact cooling 

1.Regenerative cooling 	.Sensible cooling 

5. qtimalLilliailivi/lquIini55n9unquiolM1 cooling tower ;1100:1:1,1 

n.rotameter 	 %film packing 	 R.-thermocouple 

1.thermal indicator 
	 constant head tank 

Ranking Cycle  

1. 41@bwioicdcrharmikkol15111AITI-Iyallicun-yaiat66cutifiliculojn 

9i 	 1 	Fn. .uctnl5Zvwl@vrti-mii 	.11.?ilNamtvicuvi@ilLtwkLl  

1.1i1LIAIAAcvannviano 

2. 41@6kialtlinn5fivi5tunIun-15@@nacucu Boiler 6?J@1 Steam power plant 

n. ctillyinAGLIAIMktyiLNi 

LL51AftalAlctInir/iNvi 	11,1n:16ky 

3. iigo91@lcditari/iT8n-mcCAlan_ltSvitnilArH1 Rankine cycle 

n. LfLqt-unnyilotm-Inannv&6j-dhlloiouti- oil 

T. 61711.19T11.1kau Boiler 	 R. an Condenser pressure 

tlijucdvquirirm@liii@uvrri Boiler 	J.11.1"3:16iloy 

4. ii@imi,aliql.1111VicUlillthL'ActiltillIAJ Boiler 6?21 Steam power plant 

n. Superheater 	 i. Super-charger 	R. Economizer 
Id v 

1. Feed-water heater 

5. Thermal Power Plant 6fillvail Steam-Water Cycle citith:-Avitnnvoinqo 

n. Boiler 
	

T. Turbine 	 R. Condenser 

1. Pump 	 si. Diesel engine 

Air to Water Heat Exchanger  

1. nidlovviHT-miacatamil @laanLcAuum-Ymiimainmn-wittl(Air  to water heat 

exchanger) thtn@ukgin'n'tiionilmuii@cLi6in_cr.-Agi'inl 

n. frI5LLAYA' Mciaiiim.laatni51.01'1HT11Ji/@1,1 	11. 11`15901'1fi'illA/V1,1 LOL'IlThM15'ART11.1i/@U 

R. f1151.1'1ET111ij@ti Lot nnwinm-anaJi@ti 	n-15vinmn15@cu 
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2. 4i@log@ )9151imdlowiR-311.15@lann@nnnmen 

: 6mnin5tinEneviEnuil@u, 

U : 

AiLm  : Log Mean Temperature Difference, 

ma, m, : 61mnimlvatAilkiwTol@ln-IFILLavivl vra.Orwcicu 

cp, C : fl-ril.ii@u4'ivinInvnl@ln1FiLLarvt:n M13.1 -16iicu 

n. Q = U A ATLm 	T. Q = ma  cp  ATLNA 	H. Q = m, C ATLm  

Q Q=UCATLNA 	yn1n41@ 

3. ii@londTPA,InAjN 

n. aAJ.a.6mln-ntinutvifiTILi'auviiudnuonth- Ovitnnyrd@wl@luanniutwrimii@cu 

• ettl.a.Taln-minuLcom-raJii@cufira@m-ram-an5n6mliAlaanrAwu(Pl-iillim,i 

H. a.cd.a./mln-ifinumm-miuu Ala a.ii.a.5n1n-imlfiTILif@t1 

1. Reynolds number lliiiNa9i@ a..1_1.0.6d@lnn5dnoLvim-mii@ti 

q

• 

nvIni@ 

4. lunwtoiaolcil A'N'Yo6mnn-151vimmlivqi7y115nw,cu@nml LLat'cunan 4-indrni@loyin 

n. vi-A-ai/lultALin.117@EAm 

• o-Alivainancttinvila L/icu 5 col@ 8 )1.171711111@ 

H. vil@lwInIairin-miiV)16-3111 6915-IfmloaliirAEruacdal 

vilatnallAncuiliqovvi- 7ima.movnlA ottlAron-15-Toilyp'11@ln--1 

rp 
U. rioinfr7@ 

5. iii@londl-ApAIN 

n. Nain16/21a,aivugjlf/iyrilLiffILLaninl@antlinncol@l79E 1,1.ifINai@n15510 

T. vrInNa9iln@lqanNfitInVivrilyrnaaclivinla@al@E1ed dlNaliLrwryaglomanninn 

• 61mln151,maT@Tallalleavi@Nahn@lqt-LiviiiillInfiviilL4 -ILLatIfF11@@11  

Nusselt number LtiviA'lfiiitd@l 

rim/1mM 

Wind Tunnel  

1. aav-inau@icip VikinklAwidlo 

	

2 	 2 

n. — 

	

131 
VI  

+ 	+ Z, 	
D 

= —P2 
+ 

v2 
	+Z  2  

P 2 " , 	2 

	

2 	 2 
P1 VI 	P2 V)  

T. - + 	+z, = - + 	+z2  

	

7 2g 	7 2g 

P V 
f1.. - + 1 	

2 

+ gz, = —P2  v2 	

2 

+ 	+ gz 2  

	

7 2g 	7 2g 

	

2 	 2 

	

P1  V1 	 P2  V2  
Q 	+ 	+z, = 	+ 	+ z, 

	

Pg 2 	pg 2 - 

	

2 	 2 
V 

	

. P,+ 	1  +z,  z, = P, + V2 	+ z, 

	

2g 	- 2g - 



61)-2 ti'll Pi 
P 

t 
11101Si 1 

v1
2 

2 

t 
.1 

111101111 2  

z 

t 
vin@liiii  3 

5 

1 

2. LcomilanacuoLnn5Lcu@icydd 171clinkActek 1 LiI8n---1 

n. pressure head 
	

T. dynamic head 	m. elephant head 

1. elevation head 	 . lova.lovini@ 

3. 1,111@liLnnlcualin-iLu@ict, Jia '  ciikinklIcui@ 1 6'un--1 

n. pressure head 	 IL velocity head 	fi. elephant head 

1. elevation head 	 . rOVILMY,Ifrh 

4. LcvmSiaaudLnri5Lt@ilda VicInki1cui@ 1 Liuncl 

n. pressure head 	 T. velocity head 	R. elephant head 

1. elevation head 	 . Fl l oinloyingo 

5. n-15-glom5n5LinEJR-ru6iali ItIllwinvInliaina5 

n. 2c c dynamic head acui)Ei static head 66A1'4-ru-ma-in velocity head 

T. -Yoi'l velocity head acLA--K, elephant head LIA'14'11ntla'111 velocity head 

M. -)join static head atJAial dynamic head LAP-34nct.nt-u5nn velocity head 

Q -Twin stagnation head alN2li'M static head LiAjwinctntuTin velocity head 

. ijoil velocity head at6i'm elevation head 61'J4-icu--AuTin elephant head 

Balancing of Machines  

vnn LLyilLyia-laua Lot, ilayila.r)a m Lcvinl flu Tai-AuLLtrAlucuLLyilLcolm A1,7,cd 

n561 G)  actii1L-Ja m 2 ail 
	

m6.1 b  avilly-)a m 4 !Axil 

1. 4-Indn-fii7laliir6rJoloclinA'N Lritneiltawla Statics 

n. n56.1 0) ilaLl -1a Static 	 T. n' 	tD il?iloa Static 

' i, 
H. qnv il C Uot 'I 1. 114,1 n Lo..- T 

. Don't pick me! 



2. 4-Ind-i-ni@llidilolotr@l Lrinwitaliqa Dynamics 

ft 0561 	iiauqa Dynamics 	i. Mtrl 	iialiqa Dynamics 

9. cjnvil n LLat 	 1. 	n LLat 

I have no idea! 

3. gindnwiellidi@lobjy 

n. awla Static Aannwmmallnaammna5vuanculltavian 

T. alma Dynamics A@n15aliqalliaruk@lLwtiltilAnanl 5@ULL111..1141.JULIAIM 

win-Tmtliialma Statics MV,b'03.1q@ Dynamics A-)Enalm 

Lnonn5ffidia)1111116-1 LLaol- lh5nEroi 11E] ?lama Dynamics 

s. linnk5notivi Inwiama Statics To-NT-111'415villon-i5n5tIo (hopping)1AATti 

H-H 

4.1unrnicuiinocug 	 Lii 	90 -140 km/h 5fl'In1P1m,Lrionn5hilcu 

	

6ion+1 Wobbling => 171Mul W-W 	 UlAjtal@lTlf1d11,101,&1:15 

0. 61@vn.:Ijn6fltilli 
	

ii. Aio5objamqa static 

	

6@5ollinqa dynamic 
	

h5t-illialivIA statics uov, dynamics 

I have no idea. 

6 
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5. nn5ti-NA'awoctnivIna.iricui765nLcimu Leh almo static vil@ dynamic 

n. Static balancing 
	 i. Dynamic balancing 

R. Both 
	 Q wnnau tinrierActitin141@ 

. Help me! 

Feedback Control System  

1. Open-loop System qiilvin Close-loop System min11.7 

n. T.-.1JUNli1M1711-1111U.RidIAJTAIIMIT-31AEll IMJ1111.9111altA fifltznigi LoILI 

manInft-unuritTUT vharrcnz Li-19-in-n. nlzfilfifAvai 

N ii. I:uumuTALiniNNCn11 -niTA- 111vitliq'al@- iii_nlIflwfInIuaznilq• R1, Tual 
, 

ante4u 

fi. lezinnNi:innnlauflitil21 Output 1.14@uniiiiiiiil Input milniuNvia 

J. vbiLoinQiN31 Input uazOutput Lvirialbriu 

. villiliOtr 

2. l':',uti Feedback-Control-System ilNkhznalmina:-.1,71T-11 

n. Input 
	 I Plant 

	 fl. Output 

J. Sensor 	 . trnnli'a 

 

U 
f(.) 

Y=? 

 

    

3.  

  

vii Y ii@aq 

n. Input 
	 T. Motor 	 q. PWM 

. f(u) 
	 '. laii1111@t-c n 

4. PWM lurriTiwaoldlkiarilicyin@AI 

n. muTA-rani-nauanmai- 	T. f111.13,11111- 66MNalmla LCD 

fl. filliflg aJilInLailiviMIT'l Microcontroller J. 1,aiiiNalAidricainialTInfriliffudiq-Nin -n 

1. 'hi 'alio kin 

 

PWM  
G 

RPM 

 

5. 

 

vil RPM ciitii -3W1Alnajlnlatiicillaozvb 

   

n. Microcontroller 
	 li. Board Drive 	fl. Motor 

J. Encoder 
	 '. la.ifli@te 



Vibration Experiment  

1. i-mlik-nlactilliiwt,InEJL'ai 

	

in 	 kN 

	

fl. — 	 T. 	 H. — 

	

lb 	 171 	 in 

	

1.  kg 	 m m 

2. 41@l911:titiViti-JEJ6@1 viscous damping coefficient (C) 

N .s 	 lb.s 2 	 Kg .s 
0.  	 T. 	 

rn 	 ft 	 in  

N .s 2 

112 

3. l o  11,16h 2 at 5 ihnirmibu 
2 

n. Kg.m
2 

T. N.m
2 

S m 

N 
N2  m 

m 2 

4. aaJn-m-iwA il uthiA@loy i nA'N 

	

n. --0+ 	 f +-- . )-0   

cab` (,) 	
472..

K 0  _ 

	

f. - 	t 	0- 	 0 K.  0 	0 
, 	1, 

cb' 	~ K 

— bb K 

5. aLini5n-nmA 	l  mAl  

+4.
Ka  

8 

Gas turbine test  

1. cdn5tuloViliilAistilunnwoml 
n. 1.26l@ilvicNn 	T. Oil pump 

	 Rotameter 

1. Blower 
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2. AlErLignill;111,aLfiaViliChLmt@liTh.amt@lthtLnvilo 

n. Simple gas turbine 	 11. Double shaft gas turbine 

H. Single shaft gas turbine with reheat 1. Single shaft gas turbine with intercooling 

Free shaft turbine 

3. ''Inio@tLtn52,1,441@ci 2 `iOnTLht,nmAi-m°21TUill 

n. intake, compressor, combustor, turbine 

/J. compressor, combustor, turbine, reheat, turbine 

R. compressor, combustor, reheat, turbine 

1. compressor, compressor, combustor, turbine 

jnkl 

4. -intioatanniluilmli 2 mint15tFicannymllYn5 

(T3  Ts  ) (T, — T1 ) 	 (T, — T,) + (T, T5  ) (T, — T, ) 
n. 	=  	 611. 	= 	- 

T 	 T, — T, ,  

(T3  — T2 ) + (T, — Ts  ) — (T, — T1)(T, —T5)—(T2      —T1)    
= 

T, — T, 	 T, — T, 

5. T-s Lio@tun5li nT.Ai-n,in-iT-idio6 1A@1LNivil21 Al 
 
@ 

Temperature 

Entropy 

i. 3-4 T. 2-3 

3-4 tLat 4-5 

n. 1-2 

Q 4-5 

I.C. Engine Test (Engine Performance Test)  

1. ncniiniOULfiiINEYUgLil@ikn BP (inlViSi@lELig louth4ivai,lEn-Mciiinn5vmaaualulo 

Retardation Test 

n. IP 

H. IP 

n. Motoring Test 	 'J. Dynamometer Test 

1. Morse Test 

2. T6111-15 Motoring Test Vii26hathm5YinTrilimEnlAlErug 

n. BP 
	

BMEP 

1. FP 
	

BSFC 

3. ii')Lvd5iii`uonfinAjn@lLfiS'@1 "Fia 

n. BP 	 6?). BMEP 

1. FP 	 BSFC 
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4. elii@lolii2ACIEnmhtillannINSilnaTalLfii'NErinilAtekl 

n. Tim  = IP-FP 	 = BP-FP 	 77,„ = BP/IP 

1. Tim  = BP/FP 

5. 6j'AVIJ501,.1501,11 BSFC 	 6i-mcd5citicuon 

n. cu@nrinAlLmijolowi 	uonlrunoimimcuoi 	u@nn-aanan@lAalErtA 

u@nrmFicuctiv-iihrmlLmi"olougaidinAjli111viu9inal 	uonthtFnannyrmlLfill@ltnA 

Air-Conditioning or Refrigeration Test 

1. leotcuculinmluLeru 6-J evaporator vincdhciii 

fl. 
.1m-raii@cia-Initlt.n7iiii i@ln-lm-ruqLqwvifg 

;i1A-3-11,6@cu@@nlnerITVrifiTILLetilum@uoicuLt@iLLatuiLlAn-amoi 

41@ n. LL 	H. 

2. 11.1T.AJUI7rWITILLEII.J5VUUViill etinnfl-nmii@trifitilutviVim@LiouLt@ii'wil 3000 Btu/lb firm.] 

factirrritiluLvicii evaporator inn 2500 Btu/Lb 	 1000 Btu/Lb 

COP li@l5tuujili'l 

n. 0.83 	 T. 2.5 	 0.33 

Q 0.4 	 c. 2.5 Btu/Lb 

3. .1E'llITOlhli5L'Allb'''aln.501..it 

n. 111,S11:124) @1'11,<K1/11Wiit 

• 111-111WVi@MT12,1i1atAmatahmi 

• 11a111,19i@Rrimii@tSidnumifl evaporator 

fl'imii@tiV■ filuvoci evaporator vi@lTuffiV41  

• lii216hcin 

4. Thermostatic expansion valve 1411,1121'1171 

11. ct_ii'cuaofiyagin@laiWnmna.jualLviliii`UHT11.1kU11.1 evaporator 

• L174.1fltYllAIT@larnlinHT1111.6.,1112)11VillA14'16cUM'alkil;9i@lf1151UR@Iall,n0i  

cdi1J6M'In-n.lvin@la-nliiRrindLeuliaw-lafiuniTa1' Leu 

qn4ii@ n. Ut T. 

• king e@. T. LL 	fl. 

5. virlmtuuYT1HTILLgruN-incm-iluvvifimmulfi evaporator 12000 Btu/Lb2f  

dol61whfiyia_ntnatiN1Lvinlo vnrwinotivna`cilTala-15elli 9 9inl 

- fi@UI,i'lfl@l1LIAI5aLt@i.  160 

- fi@l,i1,4hHaL1601..11Mi 1600 

- fi@IIIATY16c) 1000 

- VilhEJT@11301,11/clacT_V@ Btu/Lb 

n. 15.0 lb/hr 	T. 7.5 Lb/hr 	m. 14.3 Lb/hr 

1. 75 Lb/hr 	 FlovIni@ 



In (T —Tair ) 

Cross Flow Heat Exchanger  

1. 41@londl-SioCtitni)/cun-atAnKimiloulcuullk  

n. n15cvnfi-ythacuLaivillPuihay7uthtLnyrd@lnlima  

T. n-nwm-mi@cuntUicuilcuoyjeiuqami616tim@Avia 

• nnTiAnm-mocuLLTJUI7lAjt1111 Eni@lfYlifrl5VIAMS1  i 	 5091%@11,Via 

Q n-aviimn3AocuauteCilAjud-nannCriolglimluAllnnnnt.12 

2. iriA13._ith'zi'Filfitin5lAiwinLigti h) manwilamiActArJi)j-nah'ii'vitInu 

ndcriAwhlo 
n. Pr (Prandtl number) 	T. Re (Reynolds number) 

• Nu (Nusselt number) 	Ra (Rayleigh number) 

1r (Absolute Viscosity) 

3. -InnwtAINan-i5vioa@l 	 (h) 

n. flyaehemlmncol 

T. v-19ioanct. x 

n. Nokunu 

5. vicInnnTitAletTIASU 
-117,Tvticuinmliligiviu66011,ctita 

4. Itin-nlima@l110n5aLuidtolaiiitculon1Ttioa@l 	 time 

n. LLYil Perspex 	 T. 6YI9ilLalt,2@i 

Lorilm@laol 

5. T)nnicidilaffi 3 61-ifi-miTunwidiliniifilficu -1/100 LLazALYilmluoliiqtuvifoli3:LIPLAYin6u 

50 C 	 30°C lciin-lv.iilinalliTzant-th,viihvi'Ai@li,i'LLyilvi@laoliiqt-umii 0 

InAViEelicumnlo 	/n(20,  3 ) 

T. 30 1 'il 

1. 300 tnii 

11 
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