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NCSX LN2 Coil Cooling Analysis:

* Transient finite-difference code FCOOL 2.2.

» Use a “lumped Mass” to represent Mod. coil conductor.
 Use an equivalent heat transfer septum length for Mod.Coils.
* Use a 1/4” O.D. tube, 0.04” wall thickness for Mod. Coils.
e Use a 0.040” thick septum for Modular Coils..

* Use 77 deg.K LN2 inlet temp.

e Use 2 -4 psi pressure drop.

» Use NIST webbook parameters for LN2 coolant @250psia.
e Varied 0P & HTL
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PARAMETERS:

M PRESS URE DROP: 10.00P SI
VELOCITY: 1339 FT./SE C.
FLOW RATE: 0. 94 GPM
MDOT: 0.11 LB S/SEC

PATH LENGTH:21. 50F T.
REYNOLDS N O.: 8 3246.51

h- film: 1.55 btu/ft -se c.-deg. F

540 " x .665 CUR. DENSITY: 85034. 02amp/ sq.in
/. 665 " TIMEINCR.: 0.03211 SEC
Typic al co nducto r ESW:120 SEC.

REP. RATE: 90 0.00 S EC.
/TN INLET TEMP : 138. 00 deg. R

i ! CMASS:3. 75LBS
\ J HTL: 0.420 O0FT.

NODE INTERVAL: 04300 0 FT.

445 ft . Equiv. Heat

Transfer Length

LN-2 Ed ge-coo led
Copper Sep tum -
0.04 " thk. 0.17 " ID. tube



Thermal Analog - thermal resistance
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HTL = ( Kea- Accow ®* DL Z R|)

> R.=0.224+0.152 +0.000257
=0.376

HTL = (558 « 0.00196 » 0.486 « 0.376)

= (0.445 ft. ( for 0.080” thk septum = 0.345{t.)
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NCSX - M1-COIL 1/4dia. Cooled Both Sides -04/02/02
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NCSX COIL SYSTBEVIS- THERMO-HYDRAULCDATA

/I Tmax | ., . .| GPM

ESW | I(kA) (peakdeg K | (deg.K ZP(psi) | GPM/cail (total)
MI1 1.2 24.0 361 1174 10 0.88 5.2
M2 1.2 24.0 36.2 1172 10 0.90 54
M3 1.2 24.0 364 1165 10 0.94 5.6
PF1 1.5 300 7.9 84.9 2 0.92 1.9
PR2 1.5 380 124 89.4 2 1.14 2.3
PR3 1.1 100 0.3 773 2 0.68 1.4
PH4 1.6 10.0 0.7 777 2 0.68 2.8
PF5 2.5 8.6 0.7 777 2 0.75 3.0
PFo 1.5 16.8 2.2 792 2 0.82 1.7
TF1 3.2 180 5.6 824 2 0.95 5.7
TF2 3.2 180 5.6 824 2 0.95 5.7
TF3 3.2 180 5.6 824 2 0.95 5.7
464
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NCSX MODULAR COIL LN2 COOLING CIRCUIT
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