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Abstract

Introduction and purpose: Closed environments of health care centers, if there is no adequate air
conditioning system, increase the risk of exposure of people working in health care centers (especially
medical staff) to infectious pathogens, especially in the conditions of infectious pandemics such as
COVID-109. It leads to the spread of disease and irreparable human losses. On the other hand, there are a
very limited number of negative pressure chambers in hospitals, and are not a response to the crisis that
has arisen during the pandemic (Covid-19). In such a situation, the use of new technologies in the field of
air pollution control and purification in closed environments, such as providing the prevailing conditions
in negative pressure chambers, and at the same time requiring less space and cost, and purifying
exhausted air can play an undeniable important role in crisis management and Human-economic
consequences caused by it. Research method: A portable negative pressure isolated room (ICU)
equipped with a polluted air purification system was used to check the control of the performance level in
the field conditions of the infectious pandemic (COVID-19). The psychrometric conditions of the
environment (temperature and humidity) and the concentration of airborne particles (particulate matter
less than 10 microns) were measured, and the impinger technique was used to identify the presence of
viral genome inside and outside the isolated chamber to check the performance level of the isolated
chamber. Portable negative pressure was used to prevent the spread of the viral genome. In this study, 2
Covid -19 patients with Ct less than 20 were used under the full supervision of the treatment staff to be
placed in an isolated room. Laboratory analysis of viral agents was performed using the RT-PCR
technique in the reference laboratory of the Iran University of Medical Sciences. Results and discussion:
Based on the findings of the research, all the samples taken from the respiratory area of the Covid-19
patient were reported positive in the condition of not using the isolated chamber and negative in the
condition of being placed inside the isolated chamber (performance efficiency 100%). In negative
conditions, the results of the investigation showed that the negative pressure isolation chamber without
causing any disturbance and interference in the clinical care of the covid-19 patient, the ability to prevent
the spread and spread of viral agents in the respiratory droplets and mucus of the infectious disease to the
surroundings of the patient and as a result It controls the infection. Also, proper air exchange (evacuate air
volume per hour) in the isolated chamber, which was equivalent to 40 times per hour, minimized the time
the viral agents stayed in the respiratory area of the COVID-19 disease. This room is a part of a portable
clean room, which for the first time is equipped with a purification system for pathogenic agents for
hospital infectious departments and has obtained the necessary permits from the Ministry of Health.
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