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Abstract – An Air Handling Unit is a part of Heating, 

Ventilation, and Air Conditioning (HVAC) can be a 

critical system that affects the ability of a 

pharmaceutical facility to meet its objective of providing 

safe and effective product to the patient. Environmental 

control systems that are appropriately designed, built, 

commissioned, operated, and maintained can help 

ensure the quality of product manufactured in a facility, 

improve reliability, and reduce both initial costs and 

ongoing operating costs for a facility. The design of Air 

Handling Unit for the pharmaceutical industry requires 

additional considerations, particularly with regard to 

providing a clean and safe space environment. HVAC 

can consume a major portion of the energy used by a 

facility, and requires a blend of Good Engineering 

Practice (GEP) and Good Manufacturing Practice 

(GMP).HVAC aims to make personnel comfortable and 

to protect both workers inside a facility and the 

environment outside a facility from airborne materials 

that could be hazardous. In pharmaceutical 

manufacturing facilities, there also is a specific 

requirement to control the impact of the environment on 

the finished product (to assure product quality). 

Keywords- Blower, Cooling Coil, Hot water coil, 

Filtration System  

I- INTRODUCTION 

The design of Air Handling Unit for the pharmaceutical 

industry requires additional considerations, particularly 

with regard to providing a clean and safe space 

environment. HVAC can consume a major portion of the 

energy used by a facility, and requires a blend of Good 

Engineering Practice (GEP) and Good Manufacturing 

Practice (GMP). HVAC aims to make personnel 

comfortable and to protect both workers inside a facility 

and the environment outside a facility from airborne 

materials that could be hazardous. In pharmaceutical 

manufacturing facilities, there also is a specific 

requirement to control the impact of the environment on 

the finished product (to assure product quality). 

II -METHOLOGY 

HVAC equipment helps to meet the user requirements 

for room environmental conditions. HVAC equipment 

serving GMP areas is intended to work in conjunction 

with associated controls and sequences of operation 

systems to: 

 Relative Humidity 

 Static Pressure - Static pressure is nothing but the 

excess pressure in the area with respect to 

atmosphere 

 Differential Pressure - Differential pressure is 

nothing but the difference in static pressures 

between two adjacent areas 

 Control airborne particles, dust and micro-

organisms. 

This research will mainly be focusing on Design 

&Development of HVAC System with respect to 

Pharmaceutical industry. We know that in 

Pharmaceutical industry it is set of rules, regulations, 

guidelines for construction of manufacturing facilities, 

manufacturing process and cleanliness. In this research 
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we design components of the air handling unit are briefly 

described as below. 

Blower: 

This blower is direct driven using motor as a prime 

mover. Blower is provided in the unit. Main blower will 

supply air in the working area. The blower takes the air 

from the rooms as return air and delivers it to the 

controlled areas the specified conditioning. 

Cooling Coil: 

Chilled water produced by Chiller is circulated into the 

chilled water coils of air handling units for pre-cooling 

and dehumidification. 

Hot water coil: 

Hot water produced by heat pump is circulated into the 

hot water coils of air handling units for reheat. 

Filtration System: 

Fresh air is supplied through treated fresh air (TFA) unit 

through leak proof insulated duct which is connected to 

fresh air inlet of AHU. Further filtration of air carried 

out by Pre-Filter 10µ (G-4, 90-95% down to 10µ), Fine 

Filter 3µ (F-7, 95% down to 3µ), Intermediate Filter 

0.3µ (F-9, 85% down to 0.3µ) and HEPA Filter 0.3µ (H-

14, 99.999% down to 0.3µ) are provided at supply air 

terminals. 

Air Distribution Network: 

An air distribution network is provided to supply the air 

delivered by the blowers into the working areas. 

Instrumentation and Control system: 

Temperature gauges and pressure gauges has been 

provided for measuring chilled water and hot water inlet 

and outlet temperature and pressure.  

An HVAC System may include the following basic 

components or units. 

 HVAC water chillers and heaters 

 Hot water generator (if chiller does produce 

chilled water only) or furnace 

 Chilled water pumps 

 Cooling water pumps 

 Electrical power supply control or Motor 

control center (MCC) 

 Cooling towers 

 Piping for chilled water and cooling water or 

condenser side water 

 Valves for chilled water and cooling water sides 

 Air handling units (AHUs), heating coils and 

cooling Coils 

 Ducts in ventilation system (supply ducts and 

return ducts) 

 Fan Coil Units (FCUs) and thermostats 

 HVAC Diffusers and grills 

 HVAC controls (instrumentation & Control 

components) installed at various locations 

 HVAC software for building HVAC control or 

building management system (BMS) 

An Assembly of all above components forms an HVAC 

system 

In the background of HVAC system, an HVAC 

water chiller produces chilled water which is then 

circulated throughout the building or space upto cooling 

coils in air handling units. Blowers move air on cooling 

coils which is then distributed into various portions of 

space or building for providing comfort or preserving 

goods/items as per HVAC design. 

Air is distributed through supply ducts and return 

air is collected in air handling units with the help of 

return ducts. Chilled water and cooling water pumps 

provide energy to keep the chilled and cooling water 

moving. 

HVAC Valves are also installed at various points 

in piping to ease the maintenance of HVAC system or 

for the sake of system control. Heating of air may be 

done with the help of HVAC heat pump, hot water 

generator or simply by furnace. Some industrial 

chillers also serve as heaters in winter season. Heating 

coils take the place of cooling coils in case of heating 

mode. 

 

 
 

Fig.1-  HVAC System 

 

III- CONCLUSION 

This research will mainly be focusing on Design 

&Development of HVAC System with respect to 

Pharmaceutical industry. We know that in 

Pharmaceutical industry it is set of rules, regulations, 

guidelines for construction of manufacturing facilities, 

manufacturing process and cleanliness. 

https://instrumentationtools.com/absorption-chiller-principle/
https://instrumentationforum.com/tags/hvac
https://instrumentationtools.com/capacity-control-of-absorption-chillers/
https://instrumentationtools.com/capacity-control-of-absorption-chillers/
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