
TESTING OF

COMPACT RECUPERATORS FOR A 

SUPERCRITICAL CO2 BRAYTON 

POWER CYCLEPOWER CYCLE
Patrick M. Fourspring†, Joseph P 

Nehrbauer†, Shaun Sullivan††, and 
James Nash††

† Bechtel Marine Propulsion Corporation
†† Brayton Energy LLC

9/9/2014 1



Recuperators Can Be Large

Fluid: air-to-air

Heat Transfer Surface: Tubes-Baffled 

flow

Diameter: 3,100 mm (10.2 ft)

Length:    12,680 mm (41.6 ft)

Output power: 12 MWe

Efficiency: 28 percentEfficiency: 28 percent

Estimated Capacity of Recuperator:

(12 MWe/0.28)x(1/2) = 21.4 MWt

(assuming half of the heat input is 

from the recuperator) 

1952-1974

Source: Frutschi, Closed-Cycle Gas Turbines – Operating Experience and Future 

Potential, 2005
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A Compact Recuperator

Fluid: CO2-to-CO2

Heat Transfer Surface: wavy-fin

Size: 32.5x46x55 inches

Design Capacity of Recuperator:

18.7 MWt18.7 MWt

(Pressure Drop: <10 psi)
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Heat Transfer Surface
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Assembly
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Flow Configuration
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Validate

Manifold connections 

for the folded-wavy-fin 

heat exchanger

Manifold connections 

for the wire-mesh heat 

exchanger
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Testing

T1Recuperator vessel

DP 2

(2) 10x2 Reducer

T2

River 

Water 

Cooling

(2) 3” graylocx to 2 “

Swagelok adapter

(2) Instrumentation Ports

2” graylocx to 1.5 “ 

Swagelok adapter

2” graylocx to 1.5 “ 

Swagelok adapter

Testing Conditions:

Heat Input/Rejection 20-90 kWt

Pressure: ≈1,200-1,500 psi

Temperature: ≈300-500°F

Flow rate: ≈2-3 lbm/second

Heat Exchanger 

1

CO2 PUMP 

Heat Exchanger 

2

1.5”  Tubing with Swagelok fittings

½ or less Tubing with Swagelok 

fittings

2” to 10” sched 160 Pipe (316 SS)

DP3
2468 psig

DP1

Water 

heat 

Source 1

vent

HP-8

P1

HP-9

T

4

T3

ANSI Flange

Grayloc Flange

1”  Tubing with Swagelok fittings

Water 

heat 

Source 2

HP-2

Temp Conn 1

Flow-

Meter

2”  Tubing with Swagelok fittings

Swagelok adapter
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Testing
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Folded Wavy-Fin Results
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Low Pressure Side
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1.3 < ṁ <= 1.7
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2.2 < ṁ <= 2.7

Design Point
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Prototype demonstrated thermal-

hydraulic performance.
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Future

β=7,000-8,000 m2/m3β=3,300-4,500 m2/m3 β=7,000-8,000 m2/m3β=3,300-4,500 m2/m3
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