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ABSTRACT

This is an experimental study to identify the performance of air-to-air rotary heat exchanger with
polyurethane foam matrix. The experimental apparatus including heating AHU(Air Handling Unit),
cooling AHU, sensor chamber, and heat exchanger testing unit was designed and manufactured in
this study. The performance of heat exchanger with porous polyurethane foam matrix was tested with
variations of the density and the thickness of matrix, regulating the wind velocity and the rotational
speed of matrix. The actual heat recovery effectiveness, air leakage rate, and pressure drop of heat

exchanger were measured and analyzed.
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Table 1. Properties of porous polyurethane
foam

tem| D B » O b,
PPIN| (m) |{(m*/m®) (kg/m® {(kg/m®
10 [0.00622| 1594 {0.9754} 1155 2847
25 ]0.00247| 40.17 10.9750f 1155 28.92
30 [0.00203| 48.77 |0.9744] 1155 | 29.52
38 10.00157| 63.00 {0.9734] 1155 30.67

note) Dy | hydraulic diameter.
B heat transfer area per total volume of the
matrix
. porosity
w - mass density
A, : volume density
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Table 2. Components of the equipment

Compoment Remarks
Air Cooling AHU

Cooling Pan type Humidifier

Equipment |Condenser 10HP
(5HP * 2u)
Condenser 15HP

Control Panel

normal temp.type

low temp. type
control of flowrate,

temp., and humidity

Air Heating AHU
Heating Pan type Humidifier

Equipment {Control Panel control of flowrate,

temp., and humidity
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Fig.1 Schematic diagram of experimental ap-
paratus

. Heat Exchanger Performance Testing Equipment
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. Sensor Box

. Settling Grid

. Settling Lattice

. Humidity Sensor

. Tracer Gas Detection Tube

. Pitot Tube

. Connection Tube to Manometer
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. D.C.Motor

. D.C.Motor Controller Line
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