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Project Objective

Demonstrate conceptual feasibility of a highly effective catalytic
cathode air preheater for a 300kW SOFC power plant to increase
plant performance and to reduce the balance of plant cost.
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Project Background

 In addition to SOFC cell/stack performance, cost, and durability
improvements — innovative technologies for reducing balance-of-
plant (BOP) component costs are required for successful commercial
deployment of SOFCs in distributed generation applications.
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30-40% Component Cost Reduction Targeted

Project Work Plan

300kW-Scale
Conceptual
Catalytic Heat
Exchanger Design

Capital and Life-
Cycle Cost
Analysis

High Temperature
Materials Testing
& Selection

Lab-Scale Catalytic Heat Exchanger Fabrication
and Testing (1-3kWt scale)
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Material of Construction Selection

Key Material Selection Criteria:
4 Haynes 214 SEM Cross Section
Oxidation Resistance

Suitability for catalyst washcoating

Joining via conventional methods

Resistance to Chromium evaporation

Mag: 1500 kV:15 WD:15 10 uym

Acceptable creep strength

Sguared | AlK[wtE] | Criswtz) Mk [k 3]
a6 8% 12.4% Al0LB%
A1.03% 2 BhE 46,31 %
F2B4% 0 1631% 11.05%
92.85% F15% 0%
92 57% 743% 0%
a8.8E| 11.52% 47 44%
19.80%( 1369% B hEZ
1.31%| 1717% 73.44%
0% 16.34% a0, 7B

Avallablllty »Z-K:gwi BIFEIS  1y—3108  /5- HA2)
e 0 el

-JFE20 -2y~ §-T&00
- quzq- T 2 Cim

s | B
—COnfer22  g-aW7 3-HADR?

~1400°C [ 1 month
Box | Funace

[l o S O N

Conceptual Catalytic Heat Exchanger Design for 300kW
SOFC Power Plant

Oxidation Catalyst

Washcoated onto
Metallic Substrate\ == ®m Fresh Air
Metal plate | Héat Flow
Anode Off-gas
Cathode Exhaust mmmmlp  FUEL + O, = CO, + H,0 + HEAT

Metal plate I Hlat Flow

Bl B Fresh Air

Conventional non-Catalytic Catalytic Heat
Heat Exchanger Exchanger

Avg Driving Force (AT) = 103.4°C Avg Driving Force (AT) = 144.2°C
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40% Heat Exchanger Size Reduction Possible Due to Higher Driving Force (AT)

Fabrication and Testing of Lab-Scale Catalytic Heat
Exchanger
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Photograph of a Catalytic Heat Exchanger
Developed by Modine/BASF for H,-Production

from Natural Gas FCE’s Anode Gas Oxidizer Test Facility
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