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Effect of Paper Properties on the Performance of a Enthalpy Exchanger
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ABSTRACT: The effects of paper properties such as density, air permeability, water vapor

transmission rate on the thermal performance of plate-type enthalpy exchanger were

experimentally investigated. Three enthalpy exchanger samples having different properties

were made, and were tested according to the standard test procedure (KS B 6879). Effective

efficiencies were defined, which accounted for the air leakage between supply and exhaust

streams. Results showed that paper density affected the sensible heat transfer of the samples.

Sensible heat transfer increased with density of the paper. It was also shown that water

vapor transmission rate alone was not a proper indicator for the efficiency of latent heat

transfer. Air permeability should also be considered for adequate evaluation of the latent heat

transfer. Best performance was obtained for the sample having highest paper density and

moderate water vapor transmission ratio.
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Table 1 Specification of the papers
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38.6
45.0
0.86
3132
1850

specification
38.4
48.5
0.79
3992
185

41.8
46.0
0.91
3264
910

weight
(g/m2)
thickness
(um)
density
(g/m')
water vapor
transmission rate
(sec)

(g/m'day)
air permeability
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Table 2 Test results of the Enthalpy Recovery

Ventilator for heating condition

enthalpy exchanger

A B C
flow rate 2515 2525 2545
(CMH) : : ’
power consumption
) 1141 1140 1140
leakage ratio
o) 103 158 646

sensible heat 7, 884 87.2 36.4
exchange
efficiency N Te 87.2 34.6 85.3

latent heat 75, 576 60.4 56.0
exchange
efficiency — Mwe  92.7 53.0 52.9

enthalpy n; 794 79.1 77.4
exchange
efficiency ~ M 770 76.0 76.5

Table 3 Test results of the Enthalpy Recovery

Ventilator for cooling condition

enthalpy exchanger

A B C
flow rate 2468 2447 2462
(CMH) ’ ' ’
power consumption
(W) 121.7 121.6 121.9
leakage ratio
(%) 10.3 15.8 6.46

sensible heat 75, 78.9 773 77.9
exchange
efficiency N7e 76.5 73.8 76.4

latent heat Nw 42.1 439 39.0

exchange
efficiency N we 395 33.3 34.8

enthalpy 1; B58.7 59.6 56.9

exchange
efficiency Mie 54.3 52.1 54.2
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Fig. 1 Change of leakage ratio as a function
of air permeability
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Fig. 2 Change of effective sensible heat efficiency
as a function of paper density
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Fig. 3 Latent heat efficiency as a function of

water vapor transmission rate
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