(2018 Spring) Student-created T/F problems

e CurrentQ| Currentl Standard instrumentation signal levels= CtZ1f ZCt - Current: 0~20mA

(long range transmission with driver) (False) (4~20mA O|LC}.)

e 1st-order systemOf| A sinusoidal response®| AL frequencyZt 7{Z & Amplitude Ratios %t
OFZICE. (True)

e Orifice 2A10] DP cell type flowmeterZ} 7} &3t 0| = X7|H|0| X | A O|C}. (False &

X271 0[8k7] WZO0ICE) (=7|H[E0] H1 [FA[E= H[E0| =2HO[22 E2 Trueo|tt)

o P HIAl K| O =steady-state errer-offset2 QYU 4= ULt (False ,Offeset0| & = QUCL)

e O{IH 0|82 error7} &2 402 {XE I, 7,229 A|Zt0] S2M™H P-control actionO| |3t

37|82 pE BETICL
K t
p(t) = 15+T—Cj e(t)dt* + K e(t)
1 Jo
t
- p(t) = ﬁ+T—KCe + K e
1

ol I 7,7t 242 M O Hals AlZH0| WECH (False)

e Laplace transform linear operator0|7| O 20f C}Suf 20| TSt

—

L{afi(t) * bf, ()} = aFy(s) * bF,(s)

(False) (OK. L{af,(t) + bf,()} = aFy(s) + bF,(s))

e PID control®| D control modeO||Al= S| Q| 2t & Ao 7S =38l derivative 42 0|8

OICE. (False) (O]2h2] tS & == YUALEZ2 WAHO| 22 ALESIL)

« Final Value Theoreme f(e0)7} % B2 gratet ), ;"L dt =f(e0) — £(0) = lim,_o SF(s) — £(0)

e

S EESHCL (Frue False)

rD
rr

. F(s)zL‘{f}(s)zj‘;e‘“f(t)dt oM f(t) & HEA 2= X|HO|A Continuous O|C}.
(False, 22X 22 continuousslj & 7ts5|LCt.)

e Orifices plates are most commonly used to measure flow rates in pipe, because of its low

maintenance cost. (False , §X|E 4 H|20| &LC})

e ValveQ| hysteresisE M Hst7| oM flow rateQ] HZE ZAX|SIX| 2 & 2HF HAY|

openingS HHYF OF oICh (False) (e Z2 LSH(E2[ALE B2 M)z M= 2o ==
Of)

e A/D converterO| Al 1000°CE Q&g [ resolutionS 12bit2 AMSIH, ==L

rir
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N
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o A7|= 9 0.488°CO|C}. (True) (12bit = 4096CHAH 0|22 SpanO| 1000=0|3 F7to| A7|=
0.25E7t2FO[X| B OFX| 2 bitg QX2 MZSHH True)

FF/FB + Cascade control®j| A fuele| S HHSI= masterQ| X0 Z slaveZ} =X SILCt. (False) (A

Yol S=2X e

Coolant valve= Air-to-closeE AF2SIC| (True) (ECF 23| otz &EEt27|9] 22X &

xHg F7h

1st-order processO|A{ sinusoidal response@l AL time constantZ7t 23tstAH HX|IH Ultimate

sinusoidal response2tl St0 amplitudeZt 022 Z£=ZSICL. (False)

8bito] AD convertor= [ZtS 2% J 2 Lbs £ QIC| (False) (OFX|2F bit= error bit2 %23
ofgt)

Hysterisis& SiA5t7| 2|8 AF25l= valve positioner= P control type| A 0{7|0|Ct. (True)
D/A(Digital to Analog) converter= 1X} hold type2 7}%F BEO| £2LCt. (False)
linear valve trim type2 process@t &7} installz|{2 UH&= linear behaviorE LtELHLCE. (False)

SPE it A-™SHH K|St 3™ MEL|= sensor0= heavy filter7} &4 desirabled|C}.
(False: SP7F M7 WHotE|0E, DVE O 7HX| PVE BSAZ &+ A= 2450 EX5H7|0
=
=

EZxA heavy filter& A= A X 2L}

Transmitter generates the industrial standard signal from the action such as valve opening,
power level, displacement, and etc and is consists of sensor and transducer. (False, Transducer

7} Transmitter2 O|F0{%l) (OK)

Open-loop Control, controller never does feedback control, but controller does operate

automatically to control process. (False) (OK)

PID Control is kind of feedback control. (True) (OK)

Operator can adjust DV which is measured (False) (MVE Z=%})
F(s) = L{f(D)} 2 [7 f(t)e ™ dt (False) (05 H =)

If there is noise in the PV when using the PID control, the noise will be amplified due to the

integral term. (False) (Derivative term0f| 9|sjA ZSZEIC}H

When using an analog filter to remove noise, the filter time constant 7 must be close to

zero in order to apply heavy filtering. (False) (OK)

B, R, J-type thermocouple2 =2 25 =M% [ AI2EICE (False: B, R, S7F 52 2%

i

=
=



ot ol ArgEE)

Butterfly valve= linear motiong o} flowZt 7| ML O At E=ICt (False: Rotary motion2
Ct.) (OK)

PI controlOf| A{ integral timeO| infiniteSICHH P controldt ZHCt. (True) (OK)

Laplace transformOf 2|8t F(s)0l= EE A|ZHO| CHSE f(t)o| ME 7t ZEHE| 0 QL) (False) (OK)
Direct acting modeQj| M= K.o| BT 7t errorofE2oHHR S4-0|0{0F BLC}. (False)

D/A converter= ActuatorQoi| |X|5t0{0F BtC}. (True) (235, 50| 2X|= OfLl)

PV—PB7} =OFEICH= A2 Ko7t HOpEICH= ZO0[EE Outputd| J780| ELsHX[A =Lt
(True)

Control ValveOf M Equal PercentageE€ 7%t Q0| A= 0|{+= Valve equationO| AP o MH
ol BA0|7| WROICE (False) (Install S40| ZS W=o| 278 MNP ZHYS 1), e
ZEO| FE0| oo Mo ZH7HE)

disturbance®| &2 ZEA|StE HO{EAI2 regulatory controlO|Ct. (True) (23, disturbance&

Al
S23517| I5HA Set pointE LHSHH SX|St= control)

0| TpsifX|= Heo| 2t 1Yo ME =HO| 0|3t valve types gate valveO|Ct. (True)

o 3™E 7I5dt=0 Automatic ControlZ& AF2SIQULCt O] O Reset WindupO| iist= 2
HEo| Mz, OlF sidstr| fIsiM= 1 Controlg F7HH 22 0|&5HH ECL (False, Reset
Windup2 [ Control2 O[S I ZMst= =HMEO|CE [M2tM O|F diZSH| fsiM=

Reset FeedbackO|Lt Velocity formE2 At23t= S9| Boto| = QsiCt. ) (OK)

\J

Control valve 0|8 Al control actionO| BIZSIY valveE XtF SEUSZM valve packingO]
OfR E[0f & S2l0|= Z40| £CLCt. (False , Valve packing2 sealing2 ol MEN7I & EZEL| 0
OF 3l F7|H22 wHs{F= ZA0| FCt. D control action0| LHF BIZsh 242 packing2|

TS TEAIZIR) (OK)

Proportional kick $142 ZHO| 0| B4 LHEEl AIBrS OF|BHCt (False) (OK. Steady-

Installed characteristics 2™0|A X A| flow rate HPIE ZEUE M, 7IE O|AE Ol valve=

=]
linear valveO|Lt. (False) (OK. Equal percentage valve 0| &%)

Reset feedback2 PID HO{O| M I-model| EtHES EHSIT| 2|8l processQ| 9| Z7d-ZA24t

o
= o -3t A2 ALE%C}. (False) (OK)



I*-order hold= HfZ X7 stateOfM2| IS ECHZ Chzel US O5FsH PZst= D/A

converter®| H|O|H XNz| gtEio=z, atAl zero-order hold 2L} @ 4=35}LC}. (False)

42 furnacel| AL Air-to-open control valveE A= Z0| ™ALL CHH|O| ZCt. (True) (2

5, 92 B3 #= 4Y0| O Ta)
ModellingA] =2 empirical modelOf| A 2|4t(extrapolation)0| & X & =IC}. (False) (OK)

Analog-to-digital converterO| A{ sample rateZ} 100000|2}= Zd2 10 10000 H|WsHCH=

SSO|Ct (Frue) (False, SHLZ2 Fote 2l+2)

Iron-constantan(E-type)2 signal amplificationO| & Q3|C}. (False: signal-amplificationo}—HQo+
W2 K—typeotet) (OK. LHE #=7H: Iron-constantan J-type®. 2= Thermocoupleg FZ=O0|
28)
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Orifice sizeE &AH StH (—=Smaller) AP7} ZHO(X|7| 20| SH-SIH= 4t
(False: AP7} HX|7| WZOf FYoted= D A LI2CH) (DP cell2 AFESHY {2 589

|-X‘I)

842 oty

rot

Valve equation0j|A| Rangeability 20t&E & Hetr: 7t ZIt3IC} (False. RO| 7 &

i
o
0
o
|.|'|
N

Z 7}5HLt) (equal percentage valveOf A)

PI control®| AX 'offset’ 2X|7} gAist 5= QIC} (False , P control0 Mo 2X|-Ql offsetS df

A%t 4= Q=4 PI controlO|C})

I

&30 Al P control2 O|23liA| on-off controlE& {lSt= A2 Kegt2 O 2HA si=H PB

O 4% %ot X|E=, OtF %2 error0| = P()= SHE2=2 S5 Y AO|C} (False)

o
>

Control valveO| A, HZEFurnace(Z}E2) 2 E 355}

Air-to-closeES XM EHSHOF SIC}. (False)

rir
N

A2, failureA| closed E|0{OF 32 Z

old0| EXSt= PID HEEZES| Kedts =&5t= A2z PID HEEZEQ| offsets Q¥ =+ ULL

(Fasle, 2HLISIH KcE Fots| 22{0k5t7| M)

DP cell (differential pressure cell) Q| Orifice sizeE HHELZ 2 AASIY =Ho MU E
=28 £ UL (True) (2=, HETt size/EHO] HR)

B HI27|9| 4%, coolant valves failureA| closed E|O{OfstE 2 Air-to-close £ MEHS| OF

SPE X7 AT H2, control action0] 52 EO{MLCH7t CHA| SOA = Ch(True) (2

minimum flow/maximum flow 7} £%& Valve Equation O| O =S| ZICt. (False) (equationO]



FII’
Hl

HEsiEIcks Eelo| 2y
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e 25-10um I}EtO| HIoZ EX}0| B OIFH
2~ OlC}. (False) (NIR)
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e PIDH|O{0|| A direct acting mode & O Kce= S4=0|LCt. (True)
e thermocouple2 M3 BIIE 0|83t 2= =7 ZX|0|C}. (False) (EMFO|&)

e InputOf NoiseZ7t QU0 filtering X2|E St Y2, ultimate sinusoidal response9| HEH 2
OutputO| =& [ HO A|AEO| QUCHD SHAL (22F) Inputl| NoiseOf 2|$t Z40| Ot CHE
Qolo| osf a7t 4Z2 U, Outputo] ZZHQl BtSS

NSFIE I &9 Z5F7t OutputO]

X0z HISoHAE oLt (False) (=0|=F XM= E7M0[1 inpute| TSF7[E HH= A2

=
=
&89 Fht+ 595 Ltefstr[9dl A8st=s A2z A7 §i3)

oixl Rote 22 TP + ANCH

= =

O| Off Filter time constantZ 4&£0|= &2t Inputo)

e Pneumatic Control ValveQ| X|OjA|AHEl(Positioner O, Air-to-open, Installed)0| QUCtLO ShXKL
ProcessO| pressure drop2| &t=(k)= 0.00075, Pump discharge(P)&= 40.0, SE= |X= =0|
Ct. Input signal(4-20 mA)O| I/P transmitter(3-15 psig)E 7{A valve opening(0-1)2 Z=ZHs|H|
L, XZXo=Z flow rate(max = 250gpm 7} H|O{=IC} ValveO| TEO| QU7| ©O| Equal
Percentage(Rangeability=40)2! valveE AFEMALE Command signalO] 12.0mAY [, flow rate
= 1320gpm £ 7t2|7|2 URALCH nZoZ QS| ValveE MER HACE uwH = A,

X7t 27|k CHE valve2 DMSH= H4+E X EFLCEL 0|2 Q18] Command signalO| 13.8mA

0

ol ), flow rate’= 132 gpmS 7I2|7|H EIQUCE XI7E MA|SH MEE valves O|F Hmrt 2

N

(bigger size)O|L}. (True) (False, & WEES MH Z+e HIH HE(ZF2 command signa)d= &

m

Fo| %)

0

e PID controller= ZHEHEl CVIZF SPO| =27 Q8 M2 MVE AX™SH= Al wzf, P
control(Proportional control0), I control(Integral control), D control(Derivative control)2 L}50]
o8& 4 9Tt 2zt controller APO|O| AT CHHO| EXSIT, £ JEX| 0|40 HAZ T30

ASHAXOZ 0|23 & QL

— 11— e

0

7}& ©X, P control| Al ofzfe} Z+C}.
p(t) =P + Kce(t)

2 MM p(®)= controller input@ 2, A|ZF tOAQ] MVZLO|2tD Ot &= ULt p= nominal
value IE= biasZ, AEB™OZ ==& MVZfO|CL e(t)= errorZ, A|ZF tO|AM Q| SPZab CV(=PV,
process variable)4f2| X}O|Z L}EIHCE K.&= proportional gain@ &, K. O 2= error& ZE0|&

gtsto 2 AXMEICE (False: p(t)= controller outputO|C}) (K ASHX| 42 ™ML 2X|)

e Sensor= Temperature, Pressure, Flow rate, mole fractionit Zt2 physical quantityE Voltage,



Current, Pneumaticdt Z+2 signalZ H= 9detS SHCH 2Lt sensor?t HHEHSE signal& Ht
Z controller0j Al At2% 4= Q17| Z0f actuatorE AF23|A signalZ standard signal2 Ht
O{OF SICt. (False: actuatorZ} OfL|Z2} transmitterE AF2S|0F SHCL) (O| A E 2A7F M Z2X))

The reason why we use “final value theorem” in Laplace transform is to find out gain when the
frequency is very low.
high2 HF70{0F BtCt)

w2 7| AHE, s=0¥ AR += low frequency ME Q)

(False: s =0¢ = frequency?} O 37| Oj-F0f frequency is very
(2

23, Final value theorem2 O|8HE ZX| 10 A|ZHO| B0 XL XE
7

In steady-state gain, the impulse contains all of frequency information, also the impulse

response is the transfer function itself. (True) (2 =)

I-J

ot SEOIAM error?t 0ZMOAM Rt BN &2 FLE 7|0 TSt

£ 432 Jun
™, oscillation2 &0|7| {3 preact time2 FI7tA|7|= BHEL} reset timeg S7MA|7|l= A
O Mojel #EoM o ZItHO|CL (True) (2=, MA[t =7t &Be 25 TIs5S E0[= 21t
7t 7= &)

second order systemOj|A] MYSt0| BRI} £6{4E 222 JtX|H output2 FIZ0| A

AKX ZASET, damping coefficient?t OB E -1A10|Q| ZfS 7tX|H sustained oscillationO|
LIEHHCY. (False)



