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Comparison of Regenerative Heat Recovery Devices
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e Regenerative — The regenerators, which are
the main components of system, are
technically superior in dealing with very hot
gases compared with recuperative heat
exchangers. They function as a heat storage
unit, where the heat is extracted and
subsequently released between the hot flue
gas and cold air, as both gases flow through
the regenerator alternatively.

e Elevated Temperature — The system is
designed to handle flue gas at elevated
temperature exceeding the service temperature
of most metals. Such hot flue gas is often seen
in many industrial combustion applications.

e Air Heater — The system can be integrated
with various industrial combustion applications
to preheat the combustion air with the exhaust
flue gases. Combustion with highly preheated
air is proven advantageous along with
enhancing the thermal efficiency of the
combustion cycle.

Bench-Scale Prototype

The bench-scale prototype system was built as part of
a general-purpose combustion test facility. The
operating conditions are typical of many industrial
combustion  systems. Both  experimental and
computational studies have been done to analyze heat
transfer performance. The main performance
specifications are given in the table below.
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Parameter Metric Units British Units
Heat transfer efficiency 80% 80%
Duty 30 kW 100,000 Btu/hr
Inlet flue gas temperature 1500°C 2730°F
Outlet air temperature 1200°C 2192°F
Flue gas volume 0.8 m*/min 28 cfm
Air volume 0.7 m’/min 25 cfm
Pressure drop 2.0 kPa 8 W.C.
Heat transfer area 126 m° 136 ft.”
Specific Area of HT 145 m’/ m° 48 .7/ ft.°
Cross-sectional area 0.0127 m* 0.137 ft.°

(0.15 m by 0.08 m) (5.9in. by 3.28in.)

Individual flue size 0.014 m x 0.083 m 0.545in. x 3.28 in.

Average flue velocity 10 m/s 2000 fpm

Main dimensions 1.47mx 0.41 mx 0.33m 58in. x 16 in. x 13 in.
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CRETAH Features

High temperature rating

Handles very hot exhaust gases (to
1500°C).

Ceramic heat transfer medium has
superior resistance to intensive heat and
thermal shock.

Ceramic plate cracking is the major
problem for recuperative heat
exchangers; this has a minimal effect on
CRETAH performance.

Compact structure

0 The distinctive structural design of
the heat transfer medium allows for
smaller regenerator dimensions.

o The 3-pass honeycomb flow
passage allows for a smaller cross-

sectional area.
0 The compact volume gives ease of
retrofit and improved economy.

Minimum fluctuation of outlet temperature

(o}

Is critical for many industrial processes
and burners.

Achieved with the unique arrangement of
cascaded regenerator stages and
staggered operating cycles.
Phase-shifted temperature swings for
stages overlap to give consistent outlet

temperatures.

Compared with conventional methods,
this allows for longer switching periods
with  minor impact on heat transfer
efficiency.

Applicability for polluted flue gas

0 CRETAH runs reliably with moderately

polluted flue gases
particles & corrosive species.
o The

containing

large hydrodynamic diameter

solid

of

individual flue passages and reasonably
high flow velocity reduce slagging and

fouling.

o Suitable ceramic

materials can

be

substituted for specific applications (certain

chemical atmospheres).

o A filtration system can be added to clean
the outlet air (slightly contaminated by

entrained flue gas).
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