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Feeding System Design/Analysis Using Test Data
Correlation Method

Nam-Kyung Cho* - Yong-Gahp Jeong* - Sang-Yeop Han* - Young-Mog Kim*

ABSTRACT

An optimization algorithm is applied to a calibration task. In this paper, test data correlation, a
reverse analysis method, is presented. With this method, flow rate and heat transfer rate, which are
difficult to be measured are estimated using measured pressure and temperature data for helium
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Fig. 1 Calibration as an optimization

process
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New values of calibration variables (unknown)

Given these values of calibration variables,
perform thermal/fluid alalyses
or other calculations to determine:
- the value of the objective (goodness of fit)
- the value of any constraints (if any)

current cobjective

current constraint (if any)

Fig. 2 Thermal/fluid point simulations as

an lterative subprocess of calibration

3. 7| AElole] HME
31 A Al2" AL

ool Hgd JidAz"e 1% F(EH
207 bar, &3 132 liter)S AAAA B3 ol
FAX(YF 90 K22 AFF F EEss W2
ojty. SAL ¢t AFL #HFdolH o3 4
bar2 ZAYHM IXE AXH UV|E ESH
o 7l 2E EEFe W3 ¢4¥/ex¢
7hsE Bl Eojrte fgu, WE Fo ¢4F
&4 (pressure loss)ol SJEFTh. Akl Fe/
A A& EF48 ZAd od A=A
RE BERYo] A o, S 14 &
9 S AA7IA EIMreal gas effect)?} ZHl
Zolx, 9t &4, ¥ 3 E (pressure recovery)
ol A2/AYLY Aeek Aol wep A
Z7|GARE EEE For7t Bado. iy 7t
& Al&FAAM FAL/ s dFS dudr] A
@7tA] EEHER, o8IL, HH Fo &
& A4S A8 ESRFY T 5] 2

- 128 —



FHoltt. dF ESFHL AR FAY &
Ao, A 7NA FF B KF2FA AZl
HIESA AA ) Hlst HA] 43, BEH A
Hrel FxAee AFI sty dside
533 AAE Aol 5ot

dF EZFS dF3e PHY IR V&
GuiAg HolHE &&= WS £ 5 Ak
B =% dAe €F ¥3 J9 g8y 22/%
o] AF ESFHA ASTT= A AU
o, dRFEE B34E 2F Bade IFY A
ZHol e /L= HolHE 283td ESF
< AAse WEe FHEaA A

32 0184 1@

Figure 3% Zo] Bale AFS AoAHe=z
Fedd "#Wa J 4§59 ¢¥E8 exe dF
ol B2y P AFdirzHE ] ddeFoz R
H ZAEC 9y EX2FE FAY ALde
23 ) 59 gEH/25e EE 93 94
B oF oEdr) dF g3 UM AES
AR AANA FARAT A 2L HF B
& FA g UE

Vent to
atmosphere

Shutoff Regulator i
valve oriee  vent to
atmosphere
10
4l -

e}

—d7 = Z min - Z mout (2)

Fig. 3olA B niel go] dFe EST A3}
2 @Ay Ym,=0° ®ch

Aggae AR G uA BANE
@A5 2o

dU  d(mCT) . o

dt dt z m’nin 2 ou}nou Q ( )
v,
}7_ E +V-c J2d 3

*comp= lB_V]
Py op 3)

@)ale dHRY, 9 A2 AFe E
29 ZASHEE Y h,m, =00 Hu, LF
"B3e] AHo] mAH glenz 5/t =00
#t} compressibility (8 V/aP) Ve dAFe &
Ao o8 BAHE Ftolch

= Agte) wte gHFAsg oP/ot7t FARE
o LW g d7/dte @O)AFH 2o EEHF
M oS ALHE Qo o3 ARAT

dar dpP

W’d—t= f(Q,mout)

5 & W
A9M, ARAS Y IS A3 EEF ¥
AAEFE BRAROE FNHoE 22T &
1.

Estimated How ate dala

Pressurs (Pa}

e
e

Heilum How ate (Ka/s}
AN

Time {zec) Time {secs

Fig. 4 Flow rate estimation cincept from

measured data
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Fig. 5 Helium flow estimation from

measured pressure
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Fig. 6 Helium flow estimation from measured

pressure and temperature

Figure 72 AZ8 #¥/2x HHERH &
9 €XEE S RYET AFdE 25/949
olEl9} AW ¢H/L% HolEHge olE F
23 3HE A EHEEL & 105 KW= 9
ZE A

% —s— Correlated temperature
o Measured temperature ]
—v— Estimated Heat Transfer Rate

Temperature (K)
Heat Rate (K)

=3

T T T T T

Time (sec)

Fig. 7 Heat Transfer estimation from

measured pressure and temperature
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Fig. 8 Schematic diagram of orifice
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