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1. Introduction

IR Rigi

^ ^ ^ ] o ] C o l d T e s t L o o p id]}X\ ^

4 . H5]ji, ^-^*] t̂iV ^ .^-s^l l -^ : Technical Specification^]^: 4 ^ ^ , °1°11

5} Test Procedure7> 3|-^£]^4.

^ - ^ ] ^ i ĵAj--g- IR Rig-I-

1, 42.(Wear)7l-
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2. Test Objectives

Hfe- RI

200 kPa ol# , -n-^ 19.6 kg/s ^§»^1 tfl t t

, RMS(Root Mesin Square)

ufl,
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3. Scope

Loop,

, Rig ^^1/^14^ ^ 3-M-3.

. Rig
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4. Quality Assurance and Reporting

^ ^ ^ ^ i ^ Technical

Specification[l]°ll ^ A ] 5 } QA Program^!

^ 7 ] 71^

^71- ^ |7}7}5]



5. Test Facility

5. 1 Test Loop

£• € ^ £ I T ^ ^ ' S T 1 1 ! ] ^ # £ . Aovog- - g ^ ^ i o j Co ld T e s t L o o p

^rTO4. Cold Test Loop l£ Figure H 44\H yfsf

Bi ^ S , Test Section,

Test Section^ ^ £ | ^ -fi

; o]nfl ^^-s]fe ^ - ^ ^ Turbine

S # S ^ f e ^ ^ ^ r ^ - H t ^^^l-Tfl -fM§}7l ^§f^ P I D Controller, Control

Valve, SCR Unit, Heater ^ RTD(Resistence Temperature Detector)^AS ^ ^ s]

fe ^:£. ^|<H^11- °l-§-^4. # , PID Controller^

SCR Uniti ^m Heater7> ^ - ^ H ^«>fe ^£^}^1

^ £ ^^^17} RTDSJfE] ^ ^ s j ^ ^ l f e PVCPosition Value)^11- ^ 4 t ^^~

Control Valve7> lel^>H ^*r£^I ^ ^ ^ i ^ ^ r W ^ i : Bj-ji ^>7|-^ #o] ^^T-

^ 2 : ^ S ^^5]o i ^ £ f e "î §1-711 ^-^1^4. ^l^^rSiflfil ^ ^ f e Over-flow

Drainer ^^1§H

5. 2 Test Section

36^ ^"SS. ^^^11-8- Zircaloy

. Receptacle^ *>^S. 36^ ^<^S ^^-^fl-g- Orifice7|-

Zircaloy -fi-^^^r 90 N • m^ Q$$: | A S Receptacle^ «

-̂< l̂fe Flow Housing©] ^^5)^^11, ^ l^^^^- l Laser Beamo|

^-^«t * } 3 | S 7 ^ E ] ^ 4 . Figure 2 i Test Section^ J i ^ ^ 4 . Flow Housing

^ Receptacle^ tfl^ ^

5. 3 RI ^Stf-g- IR Rig

fe IR Rig^ ^ J i ^ K N 45}
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5. 4. Instrumentation

^ i r Test Section^-S ^ •§•£)

Turbine^ 5 ) ^ 4 -frt?H^ i

OMEGA Turbine

^ 7 } ^

Q=A+BH (1)

, 0 : Flow Rate(GPM)

A, £ : Constant(Given by OMEGA)

H '• Frequency (Hz)

(1HH ^-^-i- T l̂-fe- l̂ °l-§-^fe- Hfe Turbine^

^^"^f(Electronic Part)!- f-§H # ^ = 1 ^ ̂ 7

Turbine

H=A2+B2V (2)

A2> 5 2
 : Calibration Constant

V • Voltage(Volt)

PID Controller^!

^ RTDS. # ^ *
6 l -8 -€4 . Test Section

Rosemount4^ Smart Type

. Table 1<$ A A^AQ 7]#A>OJ:^. ^ j ^ i j . ei-^ q .^xf l^ i Table

zv 7^1^71^ 51^^(Calibration Equation)^: *IM«VS4.

IR Rig^l ^ l ^ ^ - Laser Vibrometer(Polytecc Model : FV3001)# °l-g-«M

. Laser InterferometerS^^^l

Lens 2:^-i- ^ ^ Signal Processor^ ^

sfl^-5lfe ^7lAiJiS ^ € € 4 . °1 ^ 7 l ^ A I J : ^ Computer Memory^

S\JL FFT(Fast Fourier Transform) 4 3 - i :

°1 €45.-?-^ ^ ^ 4 T S RMS ?3t ^ Peak & f^ ^ € ^ 1 - . Table 3̂ 1 Laser

Vibrometer^
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5. 5 Data Acquisition System

Data Acquisition System(DAS)4 ^

^ • | - <f\i% * } - ^ ^ Program6!] ^tfl ^ 3 31 ^ 3 1 ^ 4 . DAS^ Personal

Computer, DT-2821 A/D Converter f-AS. ^ ^ . A/D Converter^ 7l#A>«g=

^ Table 4°H ^1^*1-^4. T 1 ^ Program^: Main Program^ Sub-Program ^-^.S.

, Main Program^: ^ ^ ^ S . 5 ] ^e]«>|| ^A*!: Mini-Element Assembly^

. Sub-Program^r ^ e ) € ^ ^ 4 ^ 4 # ^ 4

- ^ $lfe Steam Table ^-±
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6. Test Procedure

6. 1 Pressure Drop and Vibration Test

6. 1. 1 Test Method and Condition

200 kPa -B-i

Loops]

-i 1.0 kg/s

, Grapple Head ^f

120%

90°

4S|

40 °C

, IR

^ 27J\$)

Test

6. 1. 2 Test Procedure

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

( 9 ) •

(10)

(11)

(12)

^ Receptacle^

-iJ^-g- IR Rigl- -̂ -

5 ] ^ ofa-^^CFlow Housing)

Test Section^

Torque 90 N • m

Pumpl-

Heaterl-

sett ing(^ 1.8 kg/s)

40±rC7> H ^ ^ 1 7>«i

6. 2 Endurance Test

6. 2. 1 Test Method and Condition
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40°C 110%

-f - IR Rig i

20

6. 2. 2 Test Procedure

IR

(1) IR Rig ^ ^ # l :

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

^r Recetaclei

4^-g- IR Rigl-

5]^- ol-3.fi;&(Flow Housing)

Test Section^

Pump*

Heater!-

IR Rig $ ^ -^

Torque 90 N • m

Setting^ 4 kg/s)
40±l°C7> ^

ef no%)

IR Rig 7]
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7. Acceptance Criteria

Criterial-

IR Rigxr Acceptance

: 200 kPa °)A£

: 19.6 kg/s o]«-l-

: Grapple heacN ^ 300

51 3/4-1: £i 3/4^-4 S. IR

- IR Ri

7} ^

el] 3 = ^ ^ 3 /4^ .
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Table 1 Technical Specification of Each Instrument

Instrument

A/D Converter

Turbine Meter

RTD

P/T

D/P-1

Measuring

Parameter

Data

Acquisoition

Flow Rate

Temperature

Pressure

Pressure Drop

Model/Serial No.

DT-2821/06214

OMEGA

FTB-111/45485

Honeywell

ss-5042w/5092

Rosemount

3051CD/94162

Rosemount

1151DP/1697069

Span

40 - 650 GPM

0 - 100 °C

0 - 300 psig

0 - 8328 in

H2O

Accuracy

0.07% of FSR

0.5% of read

± l.OTC

± 0.1% of

span

± 0.25% of

span
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Table 2 Calibration Equation of Each Instrument

Instrument

Turbine Meter

P/T

D/P-l

Calibration Range

40 - 650 GPM

0 - 510 Hz

0 - 100 psi

0 - 7 0 psi

Calibration Equation

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
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Table 3 Technical Specifications of Laser Vibrometer

1) Modular Controller

Laser output power

Standoff Distance

Dynamic Range

Analog Output

< lmW(Class 2)

4 cm to 30 m

140 dB

± 10V

2) High Linearity Velocity Decoder

Bandwidth

Max. Velocity

Ranges

Resolution

Acceleration

Linearity

150 kHz

: Upto 10 m/s

1, 5, 25, 125, 1000 mm/s/V

0.5 jj. s min.

1500 g

: 0.25% FSR

3) 7-Range Displacement Decoder

Measurement Range

Full Scale Output

Resolution

Linearity

4) Single-point Interferometer Head

: 2 to 5120

0.032 to 82 nm

0.008 to 20 ft m

: 0.1% FSR

Laser type

Laser Wavelength

Cavity Length

Laser Output/Classfication

Range of standoff Distance

Remote focus lens standoff Distance

: He-Ne

: 633 nm

205 nm

2.3 mW/IIIa

30 cm to 30 m

=>450 mm.
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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,

2.5 MS

± 0.07% of FSR
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Fig. 1 Schematic Flow Diagram of the Cold Test Loop I
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Fig. 2 Laser Vibrometer Setup
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