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Occupants in air conditioned rooms complained that the . indoor air quality. (IAQ) was 
unacceptable as .the supplied fresh air was polluted passing through the air conditioning system. 
Thus, a brand-new filter and a fresh air cleaner were developed, so that fresh air could be 
directly provided to the air conditioned rooms. · · 

The aim of ventilation is. to provide fresh air for human beings. 
·Conventional air conclirioning systems do not permit fresh air to be directly provided to air 
conditioned rooms. The air must first pass through an air conditioning system if the system 
is to operate to its full design efficiency. Unfortunately, most of these systems do not meet 
the initial aim of providing fresh air. In Shanghai, a high percentage of occupants in "sick" 
buildings complained that poor lAQ impaired their work. · Several suggested that the fiesh air 
being supplied could have been less than t11at specified by the air conditioner's design. It 
was,however, found that these systems did comply with the existing ventilation standards. lo 
fact when the po.rrion of fresh air fed to the air conclitioning systems was increased there was 
no decrease in the complaints(l). Complaints did disappear when occupants left the air 
conditioned rooms and where exposed to fresh air. This led to the conclusion that the air 
was being polluted as it passed through the air conditi.oning systems. There are many .possible 
sources of this kind of pollution including: filters, humidifiers, beating and cooling coils, and 
sound attenuators. As well, there are pollutants originating from modem materials such as, 
upholstery, adhesives, etc., which are effective at very low concentrations, so higher ventilation 
rates are required(2). For these reasons it was decided that fresh air should be provided 
directly to air condicioned rooms. In order to do this, a fresh air unit witlJ a filter and fan, (ie. 
a fresh air cleaner), was designed. It is common knowledge that air cleaners can play an 
important role in improving IAQ. Filters with high efficiencies, of course, improve air quality 
even more. The filter efficiency deals with lhe problem of providing adequate IAQ at a 
reasonable cost. 

Firstly, an effective air cleaner should not itself become a pollution source. A sub-high 
efficiency particulate air filter with a low pressure drop was developed(3). The unique 
achievement of this filter is the adoption of a filter-medium-tubes structure. The filter medium 
used was polypropylene-fibre. The filter is shown in figure l. The brand-new srrucrure has the 
following characteristics: 

* This paper is an unreviewed~ reduced-in-length version o~ the original 
paper. Questions or discrepancies should be referred directly to the author. 
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Fi~.1 A new ty~e filter 

1. It has no odour as the new structure uses 
no adhesive. 
2. Its pressure loss is very low with a sodium 
efficiency as high as 97% 
3. It can be made in any form according to 
demand. 
4. Only the tubes require changing as oppose 
to the entire filter. 
5. It is inexpensive to produce. 

Secondly, it is imponant that the indoor air 
temperature and humidity not be affected by 
the incoming fresh air. Therefore, attention 
must be given to the way in which the air 
cleaner is installed and supplied air is 
distributed. 

Therefore there are two ways _of reforming "sick" buildings: 
1. The first is to locate air cleaners in the return plenum or IIllXlllg plenum above the 
suspended ceiling as shown in fig.2. The plenum, of course, should extend far enough to allow 
for the complete mixing of the fresh air with the supply or return air(4). 
2. The fresh air cleaners provide fresh air directly into the top space of the air conditioned 
room, so that the conditioned supply air mixes completely with the fresh air prior to it 
reaching the occupied space(5). This is shown in fig.3. 

Fresh air flow rate is commonly specified in current standards. However, if the major source 
of contamination are processes or materials, these factors should be increased or should 
dominate the setting of standards. The prevention and cure of "sick" buildings requires the 
systematic removal or reduction of unnecessary pollutants; Providing fresh air directly to rooms 
is one of these methods. The more fresh air introduced to a room the greater improvement to 
IAQ. This implies a decrease of required ventilation and energy consumption as well as a 
diminished risk of draft. Moreover because of the existence of an alternative method of air 
entry more fresh air can be provided in spring and autumn, with varying mixing ponions of 
recirculated air to maintain indoor air temperature. Tiris to will conserve energy. 

After installation of the air cleaners, occupants of "sick" buildings found the indoor air fresh 
and pleasant. They no longer complained. In fact, the IAQ has indeed greatly improved(5). 
Some of the credit for success must also be given to the psychological factor(6). An imponant 
element in the occupants perception of their environment is based on the degree of control 
they feel. If occupants have found the IAQ unacceptable, in the past, they have had ~ 
effective controls for their space. Thus, the only method open to them to _change their 
environment was to express dissatisfaction. The occupants can now control the amount of~ 
air co their own desired setting. They regard the new air cleaner as a "window" and 11 11 
highly valued by them. 
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'fbis-is the. first attempt for us to improve IAQ. These methods have been successful in 
re(onning "sick" buildings in Shanghai. The climate of Shanghai is such that the people are 
in the habit of opening their windows even during the winter. They like to use this fresh air 
cleaner. More investigations will be made to verify whether or not it is suitable for other 
areas . . 
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