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INTRO/NEED APPROACH
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DESIGN CONSIDERATIONS MATERIALS SEARCH RESULTS
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«  Hydrophobic membrane: hydrophobicity (contact E‘ = Commercial Production Lab-scale Fabrication
angle), pore size, thickness, durability 5315- T PTFE/PP/PVDF membranes: electrospun nanofiber
. o Mawrmd (1, (8RT\Z . = d2 €5 | ~ contact angle > 90°, pore size membranes, nanoparticle-
Effective permeability: K = — tOtz 5 %p (,T_M) +P BZZV £ = Hydrophobic | 10-"-10 um, thickness 10-102 incorporated membranes, multi-
Mass flow rate through pores:mj;'zn :n;mp z 0% Membrane p.m,.wic.lely.used In membrane layer composite membrangs,
= 0 ' ' distillation industry. etc.: well-controlled pore size
+ Hydrophilic wick: thermal conductivity, porosit v and pore size distribution.
Oé/rmezbi“t < Y, P : yf1 LI nickel/copper/stainless steel microgroove wick structures,
y, thickness p— op . 1 bowder wick | . 9
] . T B w2 (A ANNNN atm H drophilic Sintere powaer wic s/meta mlcro/nanostru.cture. copper
looding criterion: P, — Pgym = AP = Dot ettt ] Legends: yare foams: thickness >10um, foams, composite wick
. L ke T o] o Membrane Wick permeability < 10°m2, widely | structures, etc.: well-controlled
Heat transfer through wicks: ¢ = wick ATwick Wick used in heat pipe industry. geometry, K T, Kog T.

BENEFITS AND FUTURE WORK
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< 10| ---aTnusset || & ka=sow/mk || & £=6x100mY i designed condenser versus a plain
£ g" = 150 kW/m’ £40] =~ =2 Thussel 40 177" M husser g condenser for a typical 950 MW nuclear
8 Kuie = 5%10 " 1 m? 30| 0" = 150 kW/m? | ,£30] fired power plant3 shows increased power
q 5 k. = 5W/m-K 4 90l toembne = 30 0m | <1 ol output of 13.80 MW, which corresponds
| Y N N N " to a capital value of $27.6 million dollars.
n | | | . | ; — —  ———|e Future work entails:
0 10 20 30 40 107 1012 1070 100200 300 400 5007 600700 » Refine model to guide surface design
Membrane Pore Diamete |pm] Wick Permeability [m?} Heat Flux [kW/m’] to achieve optimal heat transfer
Parametric sweeps of the total temperature drop across the wick and Parametric sweeps of the  Characterize and fabricate condenser
membrane as a function of membrane pore diameter and of wick total temperature drop across surfaces (hydrophilic wicks +
permeability at a constant heat flux 150 kW/m?. the wick and versus heat flux hydrophobic membranes)
for three permeability values » Experimental demonstration of heat
of the porous structured wick. transfer enhancement both in lab and

In industrial conditions.
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