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Abstract— This paper majorly focuses on improvement in the 

indoor air quality (IAQ) at hospitals by selecting and 

designing various parameters in HVAC system with the help 

of modern engineering. Scope of this paper is to design 

HVAC system for health care facilities for providing a safe 

and healthy environment not only to patients but also to the 

doctors and working staff inside the premises. Hospitals 

being the major segment of the total health care system, 

where most resources are allocated, are expected to function 

efficiently and effectively to achieve “Good Health for All” 

mission. 
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I. INTRODUCTION 

Air plays very important role in human living. Breathing is 

the most necessary part of our life, generally an average 

person breath approximately 15 -20 kg of air per day. Which 

is much greater than the average food and water consumption 

per day[1]. Hence it is very important to control the quality 

of air for better living. Usually we spend our major time in 

homes, offices, malls, travelling on roads etc., where it is 

quite difficult to control the quality of an air but still we can 

try for the betterment.[3] 

 In hospitals where the patient enters in critical cases 

of disease or various infections, it is very important to have a 

good quality of air circulating inside the premises, for not 

only providing better health to patients but also to keep the 

others feeling safe & healthy,  surrounding to the patients like 

doctors, nurses, hospital staffs, relatives of patients etc. Air 

quality inside the premises shall be affected by many internal 

as well as external parameters. The major role played in 

contamination of air is various bacteria, people inside the 

room, bio- effluents, furniture, equipments etc. Hence it 

becomes very necessary to control these contaminations with 

the use of modern value engineering.[ 7] 

 Nowadays there are so many governing agencies 

which provide detail guidelines to be taken care to enhance 

the quality of air before certifying any hospital premise.  In 

India we follow ISHRAE or ASHRAE Standards 170 for 

designing of various types of air treatment equipments for 

hospital and healthcare facilities.[8] 

 Hospitals require efficient heating, ventilation and 

air conditioning (HVAC) systems to maintain good indoor air 

quality (IAQ), aseptic conditions, and to secure healthy, safe 

and suitable indoor thermal conditions (i.e. temperature, 

humidity, air quality and airflow)[4]. There are various norms 

specified for various areas in hospitals. For example, for 

operating theatres (OTs) where patients are treated for 

various diseases, have very strict IAQ requirements, while, 

by contrast, hospital offices have practically the same 

requirements as any regular offices. Factors such as low 

ventilation rate, inadequacy of building HVAC systems, use 

of certain building materials and overcrowding, may result in 

indoor air pollution. In many countries they follow various 

norms or guidelines for designing of hospital air treatment 

equipments. [10] 

 In India we follow ASHRAE standards (62.1) for 

designing the HVAC systems for hospitals or healthcare 

facilities which provides various guidelines for designing and 

selection of various equipments like AHU, ducts, filters, 

cooling coils, ventilation systems etc. for different area 

requirement. 

 Learning Objectives 

 Understand what defines indoor air quality (IAQ).  

 Learn why IAQ is an important factor in hospitals and 

health care facilities. 

 Learn what methods may be employed to improve IAQ  

II. LITERATURE REVIEW ON IAQ WORKS IN HOSPITALS 

As we all know air plays major role in our life and it is our 

priority to take care of it as well.   

 HVAC design for health care facility is all about 

providing a safe and healthy environment not only for 
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patients but also to the doctors, staff in the premises. 

Hospitals being the major segment of the total health care 

system, where most resources are allocated, are expected to 

function efficiently and effectively to achieve “Good Health 

for All” mission.  

 In earlier days hospitals were a place where they 

diagnose and treat the patients for various diseases with very 

basic use of technologies and very basic ventilation and 

cooling systems. But nowadays hospitals are becoming so 

modern and futuristic than never before. Today hospitals are 

not only diagnosing and treating human diseases but also 

providing them health education, training and many more 

activities to enhance the awareness of good and healthy life 

for all.  Actually hospitals are very complex functional 

organizations with multiple angles in development of society 

not only by curing them from various diseases but also 

making them aware by educating them for good health and 

happy life. Hence being an engineer, it becomes our first 

priority to provide the best indoor air quality for these 

premises using new technologies and value engineering for 

various aspects. Now the basic difference between air 

conditioning for healthcare facility and other building are as 

(ASHRAE standard 2015, Chapter 8). 

 Steven J. Emmerich , David Heinzerling et al :  

According to the design guidelines for HVAC system for 

Hospital it is seen that efforts are made to reduced the 

problems cause due to airborne infection agent , due this less 

importance’s is given to building leakage and its affect on 

actual system operation. are  Current  HVAC  design  

guidelines  for  hospitals  offer  strategies intended  to  reduce  

the  risk  associated  with  airborne  infectious agents; 

however, not enough emphasis is placed on the importance of  

building  leakage  and  the  impacts  of  actual  system  

operation. In order to improve the effectiveness of HVAC 

system in Hospital Multizone airflow simulation is an 

successful method for examining the  effects  of  normal  

building  and  system  changes  on  pressure differentials and 

contaminant concentrations.  The simulations in this paper 

serve as a demonstration of the potential application of such 

tools to the unique and challenging problems of designing 

healthcare facilities.[1] 

 Mohammed Alshayeba, Haider Mohamed et al :  

According to him energy consumption is the main motto in 

order to save energy .the test report from Saudi Arabia of 

healthcare hospital consumes huge amount of energy due to 

big HVAC system. The aim of this paper is to provide a major 

to reduce the energy consumption by replacing the energy 

units. PV panel were installed in healthcare buildings and its 

output is compared with previous energy output was 

calculated under perfect conditions. Also, PV panel is not 

affected due to by dust and high temperature which can 

reduce the efficiency of the PV panels.[2] 

 Andrea Franco, Marjan Shaker et al:  

This paper shows that in order to get proper quality of 

Healthcare facilities, this facilities must be less expensive and 

one should rely on them. There are some under developed 

area’s which must be provides with proper sustainable 

Development programs so that they can provide proper 

healthcare facilities and less expensing energy producing 

system. The parameter which defines the healthcare facilities 

are size (number of patients), location and services. Adequate 

energy- management strategies must be employed to get 

optimize energy consumption facilities.[3] 

 Jori Reijula , Kari Reijula et al : 

On seeing Increasing interest towards intelligent heating, 

ventilation and air conditioning (HVAC) systems in hospital 

surrounding. this paper present literature review of intelligent 

HVAC systems used in hospitals. We discussed the current 

stage of HVAC systems and common ventilation problem of 

modern hospitals. In this paper it is describe regarding 

hospital airflow modelling using computational fluid 

dynamics and also define ‘intelligent HVAC systems’ and 

address challenges concerning their design and 

implementation. At the end we have given all optimizing 

possibilities for HVAC system and energy conservation are 

presented.[4] 

 Russell N. Olmsted:  

In this paper it is observed that the infectious particles 

contributes to the infection .In order to prevent the infection 

control must be provided in the surrounding environment. 

Due to this infection patients are exposed to disease. So, to 

overcome this there must be proper established guidelines to 

compete with such infections and healthcare. ICRA plays are 

viral in designing in prevention at remains the keystone of 

designing in prevention at the inception of a project through 

the completion and commissioning phases. Efforts are carried 

out in United States to have a significant impact on 

construction and renovation of health care facilities. 

Prevention in epidemiologist is a key role in recent trend.[5]  

 Ahmed H.Sadekam , Rewaa Mahrous  : 

In this paper efforts are made to provide a optimum thermal 

response in varying outdoor conditions. Higher glazing 

technology also contributes to optimum thermal in varying 

outdoor conditions. all this contributes towards improvement 

in energy performance of fully-glazed buildings while 

allowing the window to remain more hours in clearer state. 

Test work carried out by using seven different materials and 

modelled interchangeably with a set of unobstructive shading 

devices. A large amount of solar gain and consequent energy 

demand is contribute due to such design attributes.[6] 

 Jean-Claude Tremblay, François Gauthie : 

In this paper it is presented that the risk related to   machinery 

must be reduced, so that we can get efficient means to used 

them. Also, in this paper mention that all the problem 

associate with the machine, knowledge about the machine 

and power sources required, a lack of machine safety-related 

training for the workers; and a poor design of the equipment 

or the protective measures.[7] 

 Ronita Bardhana, Ramit Debnat et al : 

In this paper the main focus is to provide well planed and 

design system for proper health habitats within low income. 

Researcher’s has compared the higher indoor freshness and 

infrequent health care seeking behaviour. It is found out that 

the higher local mean age of air increases respiratory related 

diseases. so to overcome this problem there is need of 
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mechanism which should be able to exchanges the fresh air 

in the living spaces to prevent occupants shifting towards 

mechanical and energy exhaustive ventilation strategies or 

worse do nothing at all. In either scenario, there is an apparent 

loss to the inhabitants either in term of pushing them towards 

energy poverty or health poverty.[8]  

 Nuttasit Somboonwit and Nopadon Sahachaisaeree : 

In this paper the researcher’s has done the performance 

analysis and comparison on Integrated Building Design 

(IBD) processes, the Building Information Modeling (BIM) 

with Building Performance Simulation (BPS) applications to 

perform energy analysis and improving the building energy 

performance of a Generalizable Building Design (GBD), also 

the application of healthcare facilities are compared and 

analysis. All this three things i.e IBD, BIM and BPS plays a 

vital role in energy consumption.[9] 

 Wooyoung  Jung , Farrokh Jazizadeh et al : 

In this paper it is found out that the occupancy reactive 

operations could result in 15% energy savings while the 

occupancy predictive operations could bring about a median 

of 6% savings, which were lower than expectations from 

simulation studies (16% and10%, respectively). It is seen that 

20% of energy saving is obtained from the operations done in 

HVAC system in offices and buildings across field study 

evaluation carried out. [10] 

 Yanchen Liu, Zhe Wang et al: 

A report regarding the health care facilities were carried out 

in health centre in china for a year. The data of physical 

environment and subjective satisfactory survey data have 

been collected in inpatient and outpatient areas. The IEQ of 

health care facilities from physical environment was utilized 

and analyzed. In summer humidity factor is the factor for the 

low standard, whereas in winter season the temperature is the 

major part which is important for maintaining the thermal 

envioronment.IN order to maintain the proper quality of air 

in the room, the focus should be on the CO2 concentration. In 

good conditions the CO2 concentration must be low to 

maintain good quality of air and provide better atmosphere to 

the patients.[11] 

 Maryam Khoshbakht , Zhonghua Gou et al :   

This paper show a systematic review of these studies to 

investigate whether green building occupants were more 

satisfied than those in non-green buildings. The analysis was 

handicapped by the biases mainly about sample size, 

occupancy period and green features. In general, this paper 

on green buildings outperforming non-green buildings in 

terms of occupant satisfaction is not fully supported since 

some studies showed that non-green building users were 

more satisfied. Notwithstanding, this paper found two global 

condition to understand the green buildings occupant 

satisfaction patterns.[12] 

III. CONCLUSION 

This paper provides the practical study of the challenges in 

maintaining the good indoor air quality (IAQ) for hospitals 

and health care facilities while supplying air through air 

handling unit (AHU) to various critical areas. Also helps to 

understand the various air filtration used for cleaning the air 

before supplying to hospital premises. From the study of this 

review it could be concluded some basic points are as 

followed: 

 No cross movement of air is allowed in and between the 

various departments to avoid contamination and viral 

infections etc. 

 Direct discharge of inside air to the atmosphere shall be 

restricted. Air should be treated to remove or kill various 

bacteria or infectious viruses before discharging outside 

of the premises. 

 To control air quality we require various filtrations 

starting from 20 microns to 0.3 microns or more 

depending on the need of area.  

 The specific requirements of ventilation system to ensure 

sufficient flow of air volume for supply inside the 

premise as well as for exhaust outside the premise.  

 Ventilation effectiveness should be taken care to 

maintain appropriate indoor air quality. 

 To enhance indoor air quality (IAQ) require necessary 

filtration which shall be capable to remove or dilute 

contamination in the form of odour, air-born 

microorganisms, viruses, hazardous chemicals and 

radioactive substances etc.  

 The various temperature and humidity requirements for 

various areas and the accurate control of environment 

condition. 

 The prime motto of design should be to minimize the risk 

of hazardous chemicals, bacteria and viruses in air and 

provide a comfortable and healthy environment for 

patients and working staff. 

 To achieve these parameters require very high 

quality of outside air along with significant treatment of this 

outsides air before entering to the premise, which requires 

cooling, reheating, humidifying and filtration of air.  
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