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Guide to Car Park 
Ventilation



The ventilation of car parks is essential to preventing the build-up 
of toxic fumes and flammable gases from motor exhausts as well 
as clearing smoke in the event of a fire. The Building Regulations 
specify what is required to maintain safe conditions, in particular 
Approved Document B Volume 2, 2019 edition incorporating 2020 
amendments and Approved Document F. Guidance is also given 
in BS 7346-7:2013 Components For Smoke And Heat Control 
Systems.

What are the regulations?

There are broadly two methods 
of complying with the Building 
Regulations regarding ventilation 
and these are natural or 
mechanical ventilation.

Whichever method is used, the 
required results are defined as:

Why Ventilate?

Car Park Ventilation

Smoke Clearance

To provide sufficient openings 
for enclosed car parks to allow 
any smoke being produced to 
leave the space naturally, or if 
this cannot be achieved then to 
remove smoke via a mechanical 
extract system.

Fume Exhaust

To provide sufficient openings 
arranged such that a through 
draught at low to mid level is 
created to allow CO to leave 
the car park naturally, or if this 
cannot be achieved then to limit 
the concentration of CO within 
the space via a mechanical 
extract system.

Providing fundamental design 
requirements for Smoke/Fire system 
operation.

Approved Document B (ADB)

Providing fundamental design 
requirements for day-to-day system 
operation.

Approved Document F

First Code of Practice available 
referring specifically to Jet Fans 
systems and provides further design 
starting points for more performance 
driven designs (control of smoke).

Code of Practice BS 7346 part 7:2013



Types of Car Park Ventilation

Mechanical extract systems use powered fans 
to control the build-up of CO in the car park. The 
regulations for fume exhaust state that the system 
should be capable of limiting the concentration of 
CO within the car park to below 30 parts per million 
(averaged over an eight-hour period). For smoke 
clearance, 10 air changes per hour (the number of times 
the volume within the car park is extracted within one 
hour) should be extracted.

The regulations for smoke clearance state that the 
system should have an extract facility which is split into 
two parts, each part capable of providing 50% of the 
required duty and extracting from both high and low 
level. Extract fans should be fire rated at 300°C for one 
hour. A standard 10ach/hr smoke clearance system 
is not suitable for deep basements (more than 10m or 
three storeys below ground) or for buildings with two 
or more basement storeys and a footprint greater than 
900m2. In these cases the system should be designed 
to assist firefighters.

Mechanical Extract

Traditionally, systems use sheet metal ductwork to 
transport the fumes or smoke extracted to the external 
atmosphere. The ducts must be evenly distributed around 
the car park, as well as drop to low levels to provide the 
low level extract points.

Accommodating large ducts can be problematic due to the 
low headroom in most car parks. Low-level ducts can be 
subject to damage from vehicles.

Traditional systems

Otherwise known as UniJet, jet thrust, jet vent, impulse 
and induction systems, jet fan systems are characterised 
by jet fans replacing the traditional ductwork. They drive 
fumes or smoke towards extract fans - keeping pollution 

within acceptable levels and clearing smoke. 

Jet fan systems

Underground level 2

Discharge to 
atmosphere

Underground level 1

Ground levelJet fan

In an ideal world, this is the preferred method of 
ventilating car parks, as it simply requires openings 
to fresh air being provided to an equal percentage 
of the floor area of the car park. The areas to be 
provided are currently:

• 5% for ventilation of everyday vehicle pollution and 
smoke with at least 50% being provided between 
opposite faces of the building; the openings 
provided must be sufficient to create a through 
draught.

• 2.5% for smoke clearance only with at least 50% 
being provided in opposite faces of the building. 
If only 2.5% is provided a supplementary CO 
ventilation system will be required to limit the 
concentration of CO within the space.

This method relies on a path to the outside being 
freely available, which is not usually the case for 
underground car parks, where a mechanical extract 
system is required.

Natural Ventilation

• Reduced space requirement
• Aero-dynamically more efficient due to positive 

forward thrust
• Possibility to provide a more performance driven 

design (assisting Fire-fighting access)
• (Relative) flexible installation
• Lower overall power requirement
• Easy maintenance

The benefits of Jet fan systems:



Car Park Structural Design Variations

• Openings permanently open to atmosphere

• Total free area at least 1/20th of the floor area, 
from which at least 25% in to opposing walls.

• Requiring no mechanical ventilation.

Open-sided car parks

• Openings permanently open to atmosphere.

• Total free area at least 1/40th of the floor area.

• Requiring mechanical ventilation at a rate of 3 
air changes per hour.

• Smoke relief by natural buoyancy.

• Mechanical ventilation plant may be standard 
temperature rated.

Partially open-sided car parks

• No or limited openings to atmosphere.

• Requiring mechanical ventilation at a rate of 
6 air changes per hour (max.) and Carbon 
Monoxide contamination not exceeding 90 
ppm over 15 minutes

• Requiring mechanical ventilation at a rate of 10 
air changes per hour (min.) for the clearance 
of smoke during and after the fire has been 
extinguished.

• Mechanical ventilation plant to be fire rated.

Fully enclosed / Underground car parks



Jet Fan Smoke Clearance Systems

Jet fans were originally developed 
for ventilating tunnels and work 
by propelling a small jet of air at 
extremely high velocity which 
causes surrounding air to be 
entrained; in a confined space like 
a tunnel or enclosed car park they 
can quickly move a large volume of 
gas. Each jet, impulse or induction 
fan has a characteristic thrust 
which smoke control engineers and 
designers use to position fans in an 

enclosed or underground car park, 
to ensure relatively even distribution 
of air. They are used to control zonal 
areas of the car park, directing 
airflow based on the detected 
location of fume or smoke build-
up. On activation of the system via 
smoke detection, the jet fans should 
shut down for an agreed period of 
time to let the people escape (the 
main extract fans should activate 
immediately to provide 10ach/hr).

How it works

jet fan

Product Types

Jet Fans  
(Axial Flow)

Induction Fans  
(Radial Flow)

Inline air flow
Dual-speed operation
Thrust range up to some 60 
Newton
Typical throw = 

Radial air flow
Dual-speed operation
Thrust range up to some 100 
Newton
Typical throw = 

Fans positioned on a grid based on their “throw”.

Jet Fan Distribution

Example Layouts



Group SCS has developed a range of modular solutions for single level simple car parks for fast selection 
and specification based on typical arrangements for impulse fans. These can be used for early stage design 
and budgeting purposes with costs, specifications, builders work and electrical loadings available for instant 
download. The selection table below can be used to obtain a system code.

UniJet Car Park Ventilation Concept

Selection and budget table

High-efficiency axial flow fan with adjustable blades 
located to achieve the required performance. The fan unit 
is fitted with inlet and outlet silencers to give minimal 
operational noise levels. Fans are classified F300 (300C° 
for 2 hours) to BS EN 12101-3 and inverter-controlled for 
pollution control.

Impulse fan

A tried and tested software programme automates the operation. It is fully customisable and 
can communicate directly with external systems e.g. BEMS and seamlessly link to other Group 
SCS modular systems like the UniVent smoke shaft and UniDamp damper control system 
for a holistic approach to building smoke control. A standard cause and effect is included for 
pollution control and smoke clearance. The system is fully automatic using CO sensors within 
the car park to modulate fans so they are only used when needed for energy saving.

Control system

System 
Type

Car Park 
Volume m3

Plantroom 
Model

Quantity of  
Impulse Fans

Electrical 
Supply 400v

Plantroom 
Dimensions

CPV/750 2,000 A 2 34A 4.8m X 2.4m X 2.4m

CPV/1000 2,750 A 3 34A 4.8m X 2.4m X 2.4m

CPV/1250 3,400 B 4 60A 4.8m X 2.4m X 2.4m

CPV/1500 4,125 B 4 60A 4.8m X 2.4m X 2.4m

CPV/1750 4,800 B 5 60A 4.8m X 2.4m X 2.4m

CPV/2000 5,500 C 6 90A 4.8m X 2.4m X 2.4m

CPV/2250 6,200 C 7 90A 4.8m X 2.4m X 2.4m

CPV/2500 6,800 C 7 90A 4.8m X 2.4m X 2.4m

CPV/2750 7,500 C 8 90A 4.8m X 2.4m X 2.4m

CPV/3000 8,200 C 9 90A 4.8m X 2.4m X 2.4m

CPV/3250 8,900 D 9 125A 4.8m X 2.4m X 2.4m

CPV/3500 9,600 D 10 125A 4.8m X 2.4m X 2.4m

CPV/3750 10,300 D 10 125A 4.8m X 2.4m X 2.4m



The Car Park Ventilation Box is a packaged extract plant room 
suitable for smoke clearance and pollution control systems. 
It utilises jet and impulse fans for basement car parks and 
loading bays. The plant room is part of the Group SCS UniJet 
Car Park ventilation system, which takes a modular approach 
that utilises a series of matched components together to form 
a simple, reliable and compliant solution for car parks up to 
10,000 cubic metres. The system includes extract fans, control 
dampers, a fully automatic control system and CO detection.

The box is a complete fire-rated plant room including extract 
fans, dampers, silencers, main control panel, automatic 
transfer switch, inlet grille and outlet connection. The unit 
is factory assembled, wired and tested for fast and effective 
installation on-site. The construction is 2-hour fire rated to 
BSEN13501-2. The Plant Room has been designed to fit in a 
single car parking space and a range of duties are available to 
suit the building size.

Extract plant room

4.8m
2.4m

2.4m

Installation options

Specialist contracting

B E S POK E S MOK E CONTR OL AND B U ILDING E NE R GY MANAG E ME NT SYS TE M S

More than 25 years of operating in the smoke control industry have made us experts at what we do. Group SCS 
offers a range of specialist solutions for smoke control and Building Energy Management Systems (BEMS) that 
you can benefit from in your projects. Our team of project managers and technical specialists will work alongside 
you every step of the way to help you deliver exceptional results.

Approved Installer Network

A NE T WOR K OF CONTR AC TOR S TR AINE D BY G R OU P SC S

We maintain a high standard and this extends to our Approved Installer Network. By choosing to work with a 
Group SCS Approved Installer, you benefit from their skills and experience, as well as the support and expert 
knowledge of Group SCS. 

Find an Approved Installer

Contact us

https://groupscs.co.uk/approved-installer-network/find-a-group-scs-approved-installer/
https://groupscs.co.uk/contact-specialist-contracting/


Design for a fire

The extract rate for a smoke clearance system is 
relative to the size of the car park, whereas a smoke 
control system is designed to extract smoke for a given 
fire (e.g. 4MW for a car park with sprinklers or 8MW if 
sprinklers are not provided ) and is independent of the 
overall size of the car park. 

Develop a control philosophy

Independent control of fans is required to cater 
for fires occurring in different zones within the car 
park. Reversible jet fans are available and can be 
programmed to drive smoke in opposite directions 
dependent on the fire location. 

Jet Fan Smoke Control Systems

By using jet fans, it is possible to provide a more sophisticated system than smoke clearance which 
is intended to offer safe conditions for occupants escaping the car park in a fire, and to assist 
firefighters in locating and extinguishing the fire. The basic procedure to be followed when designing 
smoke control systems can be summarised as:

Computational Fluid Dynamics 
(CFD) is often used to help 
design complex smoke control 
systems and is a useful tool for 
predicting their performance. 
In the early days of jet fan 
systems, CFD was often used 
as a sales aid by specialists 
to convince approving 
authorities that such systems 
were effective and it has now 
become strongly associated 
with car park ventilation, 
however for smoke clearance 
systems it is not usually 
required. Guidance is given in 

BS 7346-7:2013 and this states 
that as a minimum the report 
should be prepared stating 
the CFD software and version 
used, the boundary 
conditions, geometry 
layout and simplifying 
assumptions, grid 
specification, sensitivity 
analysis, results and the 
modelling objectives. 
The CFD should show 
temperatures and smoke 
spread. Results should, as 
a minimum, show in the 
horizontal plane smoke 

spread and temperatures at 
1700mm from FFL. Modelling 
should always be based on the 
worst case scenarios.

CFD

TO  
ATMOSPHERE

PL AN V IE W

E LE VATION V IE W

IMPULSE FANS STRATEGICALLY 
POSITIONED FOR EFFICIENT 

VENTILATION

 
EXTRACT PLANT 

ROOM

CO SENSORS 
FOR POLLUTION 

CONTROL

MAKE-UP AIR VIA VEHICLE 
ENTRANCE GATE OR LOUVRE IN 

FACADE WALL
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