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Ventilation Systems Selection Guide
Building Code Requirements (summarized)
“...Buildings shall have a means of collecting or otherwise removing: cooking fumes and odours; steam from laundering, 
utensil washing, bathing and showering; odours from sanitary and waste storage spaces; poisonous or flammable fumes & 
gases...”

Where fans are used to remove moisture and other contaminants from kitchens, bathrooms and laundries in housing, the 
exhaust air must be ducted to the outside, whether or not the fan is a requirement of the Building Code.

For internal rooms without natural ventilation, mechanical ventilation (extraction fans) must be installed to extract the air at 
given rates.  Residential kitchens: 50 litres/sec, bathrooms and toilets: 25 litres/sec, laundries: 20 litres/sec.

These are minimum Building Code requirements.  Generally, this would not fulfill your expectations of moisture and odour 
removal.  We recommend that you consider the following Industry Recommendations when choosing your fan.

Industry Recommendations
The ventilation industry has a “Recommended Air-Changes per Hour” solution.  i.e. an air flow rate sufficient to remove/
replace the total volume of air in a given room a specified number of times each hour.  Obviously fans will not necessarily be 
left running for an hour – a fact which is taken into consideration in the formula.

Working Out The Right Fan For The Job
Calculate the room volume in metres (L x B x H).  Multiply the room volume by the 

recommended air changes per hour for that room.  The sum is the total air changes 
required in cubic metres per hour.  Select a fan with the closest performance to this 
figure. 

For Example: 
What is the best fan for a kitchen that is 3m long by 2.5m wide, with a ceiling 

height of 2.4m?
Calculate the volume of the kitchen: 3 x 2.5 x 2.4 = 18m3

10 - 15 air changes per hour are recommended for a kitchen. 
So multiply the room volume by 10: 18m3 x 10  = 180m³/hr (or 50 l/s).

The fan to choose for this kitchen would be a fan that performs at greater than 
180m³/hr.  A fan that has a performance level of 230m³/hr would do this job 
(e.g.  VENTS fans VE150K or VEMA02).

Recommendations for Air Changes Per Hour *
Application Description     Air Changes per Hour

Toilets (Domestic)   2-3

Toilets (Office)   3-5

Toilets (Factory) 8-10

Bathrooms   5-8

Restaurants 6-10
Kitchens (Private) 10-15
Kitchens (Hotels, schools, etc) 15-20
Laundries 10-30
*Guide only - individual requirements may vary 



Smooth-Air

Due to a policy of continuous development, prices and specifications are subject to change without notice.  

95b

28 November 2019 Technical Catalogue             See www.smooth-air.co.nz for most recent pricing

Christchurch
264 Annex Road 
Riccarton          03 343 6184

Wellington
15 Te Puni Street
Petone                04 566 7969

Auckland
6 Stanway Place
Penrose        09 579 3257

0800 SMOOTH (0800 766 684)
www.smooth-air.co.nz
sales@smooth-air.co.nz  

Fa
ns

Fans are the mechanical devices designed to provide air motion along air ducts, 
direct air supply or air exhaust from the premises.  Air is moved due to the pressure 
drop between the fan intake and exhaust. 

Fan Types

Centrifugal fan blades - Domestic

Axial fan impellers - Commercial

Centrifugal fan blades - Commercial

Axial Fans - High efficiency at low air resistance 
•	Axial fans are wheels with blades (called impeller) enclosed in cylindrical casings.  
•	As the impeller blades rotate, air is trapped between the blades and moved along 

axially. Air is barely moved in the radial direction.  
•	Axial fan blades are usually fixed directly to the motor shaft. 
Application:  
•	Air exhaust and air supply through free openings or vents or in assembly with air 

ducts mounted up to 3m horizontally with low air resistance in the system. 

Centrifugal Fans - Solutions for long air ducts 
•	Centrifugal fans consist of two basic components - the turbine and the scroll 

casing. 
•	The centrifugal fan impeller is a hollow cylinder with the blades inside, fixed to the 

cylinder with disk plates. 
•	The hub is located inside of these plates and is designed for mounting the impeller 

on the shaft. 
•	As the impeller rotates, air is trapped between the blades, gets pressurized and 

moves in a radial direction from the center. 
•	Under centrifugal force air is moved to the scroll casing and then to the exhaust 

pipe. 
Centrifugal fans incorporate forward- or backward-curved blades. 
•	Use of centrifugal impellers with backward-curved blades allows up to 20% energy 

saving. Another advantage of backward-curved blades is their high air overload 
capability. 

•	Centrifugal fans with forward-curved blades ensure the same air capacity and 
pressure characteristics as the backward-curved blades, but they require smaller 
impeller diameter and lower speed. So they are able to attain the required result 
using less space and producing less noise.

Applications:   
•	Air exhaust and air supply in ventilation systems with extended air ductworks and 

high air resistance. 

Axial fan impellers - Domestic
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IP Ratings
While selecting the equipment and its location it is extremely important to ensure compliance of the protection rating to 
the operating conditions. Any electrical device must meet two protection requirements: 
•	 safety for the user and operating personnel
•	 protection of the electrical components located in the device against environmental impact.
IP rating refers to dust and moisture protection of the equipment and its electrical safety. Ingress protection rating 
marked as IP followed by two digits. eg IP20 or IP65.  
The first digit means protection rating against contact to the electrical parts and contact to foreign objects. The first 
digit designations and characteristics are listed in table 1.  
The second digit means water ingress protection rating and its designations and characteristics are listed in table 2.


