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Foreword by the AIVC 

 
Laboratory ventilation systems are designed to isolate and protect occupants from hazardous 
fumes and at the same time provide outside air at comfortable conditions. This often results in 
high air flow rates whereby the electrical fan energy use can be very high. For the building 
described in the paper, the fan energy use is 44% of the total electricity use in the building. 
 
This guide is part of a series on best practices for laboratories and focuses on the use of low-
pressure air distribution systems. 
 
The guide presents several strategies for reducing the pressure drop in each component of the 
air distribution system. 
 
 
1 cfm (cubic foot per minute) is 4.71947 10-4 m³/s
1 in. w.g. (inch water gauge) is 249.089 Pa 
1 brake hp (bhp - brake horsepower) is 745.7 W  
1 fpm (foot per minute) is 5.08 10-3 m/s 
 

Table 2: Summary of Impacts of Designing Ventilation Systems with Low Pressure Drop (S.I. units) 
Component Standard Good Better 
Air handler face 
velocity 

2.5 m/s 2 m/s 1.5 m/s 

Air handler pressure 
drop 

673 Pa 423 Pa 249 Pa 

Energy recovery 
device pressure drop 

249 Pa 149 Pa 87 Pa 

VAV control devices 
pressure drop 

Constant Volume, 
N/A 

149 – 75 Pa 25 Pa 

Zone temperature 
control coils pressure 
drop 

105 Pa 50 Pa 0 Pa 

Total supply and 
exhaust ductwork 
pressure drop 

1121 Pa 560 Pa 274 Pa 

Exhaust stack 
pressure drop 

174 Pa full design 
flow through entire 
exhaust system, CV 

174 Pa full design flow 
through fan and stack 
only, VAV system with 
bypass 

187 Pa averaging half the 
design flow, VAV 
system with multiple 
stacks 

Noise control 
(silencers) 

249 Pa 62 Pa 0 Pa 

Total 2571 Pa 1532 Pa 822 Pa 
Approximate fan 
power requirement 
(W/m³/s) 

4238 2543 1271 

 

 



 

 
 

 



















 

 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Air Infiltration and Ventilation Centre was inaugurated through the International Energy Agency 
and is funded by the following eight countries: 
 
Belgium, Czech Republic, France, Greece, Japan, The Netherlands, Norway and United States of 
America. 
 
The Centre provides technical support in air infiltration and ventilation research and application. The 
aim is to provide an understanding of the complex behaviour of the air flow in buildings and to 
advance the effective application of associated energy saving measures in both the design of new 
buildings and the improvement of the existing building stock. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Air Infiltration and Ventilation Centre 
Operating Agent and Management 
INIVE EEIG 
Boulevard Poincaré 79 
B -1060 Brussels  -  Belgium  

www.aivc.org 

Tel: +32 2 655 77 11 
Fax: +32 2 653 07 29 

inive@bbri.be 
www.inive.org




