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Purpose

» Preliminary MRA Thermal Hydraulic analyses were performed on
many subcomponents

e This document summarizes those analyses and processes the
results for use in interfaces and for comparison to requirements
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Water Cooled Components Summary

To TI Reflector Backbone Total Water Reflector  Backbon Notes s | gf ctor f] 046 all backbon
(gPXVA)HC; Rd;'(f) Bde(b : TL”dH(W)tH ngyaectll fveinygeels Ll ’rL ] P i P OTIt(gPXVA)O(gTT loads to unt that n imulation we
(psi) psi psi (W) (W) Load (W)  Load (W) d ooooo iin 95% SS, 57 h2 shielding

Heat Load Comparison « Combines results of Reflector and
Component CTDfleat Neutronics - Difference Backbone thermal hydraulic analyses
Upper
ety e Pressure drops and heat loads added
folber | lem | DD B7 to inform inferface to process systems
E;\Osflér?]%?f 27357 30098 9.10 .
o All water loops meet requirement of

Y QAKX RIDGE | s gy pressure drop less than 15 psi




Hydrogen Loop Summary

Flow
Flow Rate . . Heat Reynolds dP/L dP/Bend
Component (ke/s) Tin(K) Pin(bar) L(m) ID(m) Bends Load(W) S(fne/est):i Number  (Pa/m) (Pa) Tout(K) dP (Pa)  Pout(bar) Mass (kg)
Inlet to Upper 0.037 18.34 14.08 3.57 0.014 4 5.00 3.26 192474  508.98 99.0 18.35 2211 14.06 0.041
Moderator
Upper Moderator 0.037 18.35 14.06 411.12 19.66 2300 14.04 0.018
Uppermoderaionio S 527 19.66 14.04 157 0014 4 5.00 332 215119 51777 1007  19.67 1214 14.02 0018
Lower Moderator
Lower Moderator  0.037 19.67 14.02 446.67 20.98 1060 14.01 0.024
Lower Mgasemor fo 037 20.98 1401 5.00 0.014 4 5.00 338 239265 52760 1026 21.00 3048 13.98 0.055

* Moderator thermal hydraulic analysis boundary conditions will be updated during final design to reflect current CMS design
* Moderator heat loads in this table include neutronic heat loads for transfer lines — will be divided properly during final design
» Pressure drop of hydrogen tube sections calculated using Darcy-Weisbach Equation and equivalent length for 20° bends

. « Combines results of moderator
Heat Load Comparison .
CFD Heat  Neutronics  Difference Thermdl hydrOU“C Onglyses Ond

Cermpershi Load (W) Heat Load (W) (%) .
MCyIinder 39997 390,44 0.468 UdeTed CMS C eSIQH
oderator
Tube

Moderator 37408 37304 0474 * MRA hydrogen pressure drop of

0.098 bar meets requirement of less
than 0.1 bar
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Summary

« MRA water and hydrogen loop analyses combined to provide
InNformation for interfaces and requirement confirmation

 Generadlly good agreement between heat loads calculated in
neutronics analysis and heat loads mapped for thermal
hydraulic analysis
— Exception is the backbone, where the homogenous neutronics

geomeiry did not match the more detailed thermal hydraulics
geometry

o All water loops and the MRA hydrogen loop meet pressure
drop requirements derived from their respective interfaces
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