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2. Test Objectives
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4. Quality Assurance and Reporting
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5. Test Facility

5. 1 Test Loop
E A5e E5Egdddrey A2 - Ag 288X Cold Test Loop IoA
3 E} Cold Test Loop I Figure 10 Yebd vlel Zo] AAFR JlHEeRw
B AoFx], L= AojFA 9 #-H i@ o= FA4H

o

B #HXZ Test Section, &
=3

Test Section®l FFHE FHFS ZE AFX o] 3 FZ FHLEd o3
AolHy, oln FFHE FFL Turbine FFAd g3 SHET 23 T #HH3
2E z2F ¢35 REE 4ASA /A3 9std PID Controller, Control
Valve, SCR Unit, Heater @ RTD(Resistence Temperature Detector) 5 2.2 FAH
' 2% AoAXE o]&3tt. £, PID Controllerd] 9dts &5 & AW
SCR Unitoll 93] Heater’} Z&3dte] Asts REAA £3FE 7FEA7A HH,
£x MAX7} RTDEHE Z2AHo|x= PV(Position Value)x& %343 7%
Control ValveZ} €e|HA = dd8 EE3SF WiRE il 27k o] A%
FZUE F45H9 255 dASA FAEY. AFF2dYg FH95 Over-flow
Draing Bx|3te dGeA FA Dt

5. 2 Test Section

AP FE5HL JUE 365 AAds JFAL Zircaloy AA AA 48 &
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Ho & Flow Housingo] ZA=Ed, 25AHPA Laser Beamo] F#H2 & JE=EH
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5. 4. Instrumentation
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A& 2 Test SectionC.& ¥F =& OMEGA Turbine %42 &4

gt} Turbine®] 3|t F&FLoles b5 €33 A7 AHIdH
Q=A+BH (1

o714, @ : Flow Rate(GPM)
A, B : Constant(Given by OMEGA)
H : Frequency(Hz)

A (DAA FHE 3= o] 83 += He Turbined 334 H| @3t Turbine
FA A H?"(Electromc Part)& B35t €85+ A7H A3 E SAFoZA F
'<5H7<]“1 == —4 A7 FEgd.

H= A+ B,V (2)

o714, A,, B, : Calibration Constant

V : Voltage(Volt)

= ¢ 2EE RTDE FAH3H ol EI 2ZA &
PID Controllerel]l =¥ 524 o] &Ht}. Test Section 7 <43 2L ZF HAHES
ol A= +FHAEE Rosemountrte] Smart Type HEEwA17)¢} xpghatal7)

2 ZA7. EEA g AEAre dEAdEE B3t HAY SAWUNE =
FE. Table 19l &+ AS719 7IeA%E SAATY &4 YT Table 29
= Zt A&7)9 A2 (Calibration Equation)& AA 34t}

IR Rig® A %L Laser Vibrometer(Polytecc Model : FV3001)E& o] &3l =
A%t Laser Interferometer2HElQ] UAIZ LS JAEEAZRE HIALE O o7
Lens 2%$& A Signal Processord] A€ Ho] AFEA AE5EE o AEHS
AFEE= AVAE2 HSEHY o] A7|FH AlsE Computer Memorydl ¢ A%
53 FFT(Fast Fourier Transform) #A3& %39 a4 o 1Z9] &8 41
o] A2 HE AFFIAF, RMS gt % Peak gt & A3t} Table 3o Laser
Vibrometer®l F8At4E AAlsAT



5. 5 Data Acquisition System

zy AlZ7)o M dASE= A7) AZE Data Acquisition System(DAS)3 E
A¥L g3 AAPY F3 Programd 93 $£HH At} DASE Personal
Computer, DT-2821 A/D Converter 2.2 FA %t} A/D Converterd 7]&At%
L& Table 4°] A8t +% Programe Main Program¥ Sub-Program $2%
T/ ™, Main Program< H@z5¢ Ao 2 8¢ Mini-Element Assembly 2]
ALdF AZ719] BAY F& AT} Sub-Programe Az @ AIzFY =HI
FoZ 2%, 48 zddAM &85 BELAE ANE & T Steam Table T2

2 AR



6. Test Procedure

6. 1 Pressure Drop and Vibration Test
6. 1. 1 Test Method and Condition
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6. 1. 2 Test Procedure
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6. 2 Endurance Test

6. 2. 1 Test Method and Condition
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6. 2. 2 Test Procedure

(1) IR Rig ¥ ®FE g3 AF AFHAL oF SHA A A

(2) WFAAE Ao FAE UL A4S IR Rig ¥ FFEQ AAS
Hol 715 74

(3) 9%¥ F5FE Recetacled] F2H(FA Torque 90 N-m &9)

(4) 2¥& IR RigE: F+53 ZFAstm 27 95 &9/7&

(5) 9% o= ¥ HA(Flow Housing) &%
(6) Test Sectiond £3FE A2 FF AA

() Z AF717) w7l 2 ZsHA

(8) PumpE 71538t Hao FEFE el Setting(eF 4 kg/s)

(9) Heater® 7}5atel £845 SE7 01T/ 2 wz7iA 719

(10) WFAAE F2d Setting(AQ A=) oF 110%)

(11) w7448 Az 2 A 715
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7. Acceptance Criteria
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Table 1 Technical Specification of Each Instrument

Measuring .
Instrument Model/Serial No. Span Accuracy
Parameter
Data
A/D Converter L DT-2821/06214 0.07% of FSR
Acquisoition
) OMEGA
Turbine Meter| Flow Rate 40 - 650 GPM| 0.5% of read
FTB-111/45485
Honeywell . .
RTD Temperature 0 - 100TC * 10T
ss—5042w/5092
Rosemount . * 0.1% of
P/T Pressure 0 - 300 psig
3051CD/94162 span
Rosemount 0 - 8328 in * 0.25% of
D/P-1 Pressure Drop
1151DP/1697069 H20 span




Table 2 Calibration Equation of Each Instrument

Instrument

Calibration Range

Calibration Equation

Turbine Meter

P/T
D/P-1

40 - 650 GPM
0 - 510 Hz
0 - 100 psi
0 - 70 psi

Y(GPM) = -0.15428 + 1.2541%Hertz
Y(Hertz) = 0.008899 + 101.29*volt
Y(psi) = -24.865 + 24.892*volt
Y(psi) = -17.627 + 17.457*volt




Table 3 Technical Specifications of Laser Vibrometer

1) Modular Controller

Laser output power
Standoff Distance
Dynamic Range
Analog Output

2) High Linearity Velocity Decoder

Bandwidth
Max. Velocity
Ranges
Resolution
Acceleration

Linearity

3) 7-Range Displacement Decoder

Measurement Range
Full Scale Output
Resolution

Linearity

4) Single-point Interferometer Head

Laser type

Laser Wavelength

Cavity Length

Laser Output/Classfication

Range of standoff Distance

Remote focus lens standoff Distance

: < ImW(Class 2)
4 cmto 30 m

: 140 dB

D E 10V

: 150 kHz

: Upto 10 m/s
01, 5, 25, 125, 1000 mm/s/V
054 s min.
: 1500 g

1 0.25% FSR

2 to 5120 gm/V
: 0032 to 82 ¢m
2 0.008 to 20 #m
: 0.1% FSE

: He-Ne

: 633 nm
: 205 nm

: 2.3 mW/Ila

: 30 cm to 30 m
: =>450 mm



Table 4 Specifications A/D Converter(DT-2821)

Technical Specifications

Resolution
Throughput

Input Channels
Gain

Conversion Times
System Error

12 bits (0.024% FSR)
250 kHz

16 SE, 8DI

1, 10, 100,

25us

+ 0.07% of FSR
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