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ABSTRACT

A new type of total heat exchanger has been developed to recover both sensible heat (temperature) and
latent heat (humidity) lost in ventx!atlon of a b;uﬂdmg The honeycomb rotor covered with fi ne
powder of desiccative ion cxchmge resiri can eliminate the troubles of odor transfer wzthout any
sacrifice of heat exchange efficiency.  Thenew type rotor has been in the domestxc market in favor in -
Japan in place of the conventlcnal type using snhca gel since: July 1998

" INTRODUCTION | | |
A total heat exchanger is a device which exchanges sensible heat (temperature) and latent heat
~ (humidity) at the same time. During most Asian summers, for example, the outside air is hot and-

humid but inside residents are seeking cool and dry air. The total heat exchanger absorbs incoming. - B

moisture and transfers it to the exhausting air. - The coolness of the exhausting air is captured.and
transferred to the hot incoming air. . The situation is vice versa in winter. The fotal heat'exchange;] e
can recover 70-80% of energy lost in ventilation of a building, Its-excellent energy-saving prqpéﬁy"-'
" has been acknowledged since a basic patent was invenited in Sweden in _1950’5.— But in wide use of
" total heat exchangers in recenf years, arising is a problem that odor is transferred or an offensive simell -

is generated in fotal heat exchangers. Even though the probabili'_ty' is as low as less than 1%, c‘hce it"_j -

breaks out, it can be a serious problem due fo sharp uncomfortableness. ‘In the present study; this
problem of odor transfer was solved by combining ion exchange resin with a total heat exchanger rotor
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MANUFACTURE OF TOTAL HEAT EXCHANGER ROTOR

- Several methods are avallable to give latent heat exchanging function to a honeycomb totor;
impregnating porous honeycomb with desiccative salt: formmg a desiccative Iayer on the surface of
aluminum honeycomb by corrosion in a chernical process; making adsorbent such as silica gel adhere

 to the inside of honeycomb In the present study, fine particles of ion e\cchange resin were spraycd'

“and ‘1dhered rigidly to aluminum sheet coated with adhesive agent Finally it was treated with anti-

~bacterial and anti -mold coating, The aluminum sheet was corrugated and made into a honeycomb

rotor. (Fig.1)" .
lon exchange resin selected was one with desnccahve characteristics :nlermedlate hctween snllca

gel A type and silica gel B type and . with adsorbed amount cmnparable with others as shcwn in Fig, 2. _

Amount of odor adsorbed was tested for isopropy! dlcohol ‘lon exchange resin adsorbs as little as

34g/kg at saturated vapor pressure, which is § times smaller than silica gel Chemlcal stablhty
thermal stability, cost and safety were considered in selection of resin.
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HEAT EXCHANGE PERFORMANCE AND ODOR PRVENTION |
: Performances of total heat exchange and odor transfer prevennon were tested in a wind tunnel as
" shown in Fig. 3.  Exchange efficiency of total heat on enthalpy basis as well as pressure loss Apis
shown as a function of the face velocity in Fi ig. 4 and compared with that of silica gel type exchanger.
The present resin type heat exchanger glves the same efﬁmency as the conventlonal sxhca type, as
shown in the figure. '
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For odor transfer test various odors were 80 X~

generated from the retum air (RA) side and

Efficiency (%) -
S

odor concentrations Coa, Csa and Cra were :g —Silicagel
measured in the outer air (OA), the supply air .- e © fon ex. Resin
(SA) and the return air (RA).  Odor transfer =300 — 1 .
i alculated by the following formula: .~ S [ Lo
ratio was calculated by the foflowing formu a ; a 100 gyt i A —
. 1 2 3 . 4 5

' - - Face Velocity (m/s)
Odor transfer ratio =( Csa— Coa)/(Cra~Coa) (1) B \ '
‘ - ) : Fig.4 Exchange Efficiency
and P'ressure Loss

The test result of odor transfer is shown in Fig5asa function of relative humldlty of room air

‘ (RA) Odor transfer ratio is remarkably low in the new type rotor usmg ion exchange resin compared -
with the conventlona] silica gel type.  In the conventlonal type odor transfer ratio tends to :ncreasel
when. relahve humidity of the OA(outer air) side increases whlle the influence of relative humldity is -
little in the new type using ion exchangmg resin.  Thus, the resin type rotor can eliminate the trouble ¢

of odor transfer which most oﬁen has happened at h:gher humidlty in the rainy season.
The transfer ratio of ammonia for the news resin type could not be. reduced to hlgh extent
compared with the other odors, although it can be kept less than half of that for the conventional snhea
“type. This is considered because ammonija has’ extremely high aﬁ'mlty for water and any surface.
For example we have confirmed that about 10% transfer of ammonia was generated even when a
rotor was made of aluminum metal with no desiccative property. 7 ‘
Solid adsorbent such as silica gel is considered to be able to adsorb odor because sifaniol group
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with strong deswcat:ve property adsorbs odor as. wcll as water vapor and odor is. dlssolved in
condensed water due to capillary adsorptlon, as shown schematlcally in Flg 6.

On the contrary, ion exchange resin adsorbs llttle
odor by the reason as follows, Ion exchange resin

has desiccative propeffy similar to silica gel as
shown in Fig2 by hydration of i ion and osmosis, .'

but does not have pores in dry condmon unlike
solid adsorbents such as silica gel.  Therefor there.
is no toom for odor molech!es within the hydration
radius of ion and also in humid condition, bsmos-is
prevents odor moleculés form gomg inside ‘the
re'%m . . '

This new total heat exchanger using ion
exchange resin has a total heat exchanging

efficiency ~favorably. compared with the
~ conventional one using sitica gel and has less odor
transfer than any of former type.  This product has

been in the domestic market in Japan in favor smce
Ju]y, 1998.
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