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Part 1 – Background & 
Regulations



https://www.tipperarycoco.ie/emergency-
services/fire-safety-and-prevention-
initiatives/tipperary-consolidated-guidance-tgd-b-vol



Construction Sector 

159,300 construction sector employees
.



1970’s or earlier 

Heat sources range (solid fuel cooker)  and open fire with chimneys,  
Wooden ground floors,  air bricks/ vents in walls, single glazing in wooden frame, 
no air tight junctions   AND LPG gas Superser or 2 bar electric heaters… NO RADON 
barrier



Uncontrolled air movements 

• The buoyancy (or stack) effect  
Warm air inside a building in winter 
is less dense than cold air outside 
and, like a hot air balloon, will tend 
to rise. This has the effect of sucking 
in cold air from outside into the 
rooms and out chminey

• Wind pressure on building  Wind 
pressure will attempt to force air in 
through gaps in the walls on the 
windward side of the building and 
out again on the leeward side



Airtightness Advantages:

• Up to 2002 no mention of airtightness regulations 

• prevention of moisture related building damage (timber frame)

• prevention of drafts and cold feet

• prevention of high heat losses due to infiltration

• improvement of sound insulation

• improved indoor air quality (e.g. prevention of pollution with radon 
from the ground



56% of the total radiation we are exposed in Ireland is from radon. 

About 350 cases/year of lung cancer in Ireland linked to radon.

Radon Barrier 



https://www.epa.ie/environment-and-you/radon/radon-map/#d.en.70996Ground

Housing reference level for radon is 200 Bq/m3

Regs requires installation of a 
radon membrane in buildings 
built since 1st July 1998 
in High Radon Areas

High Radon Areas

https://gis.epa.ie/EPAMaps/Radon?easting=?&northing=?&lid=EPA:RAD_RadonMap
https://gis.epa.ie/EPAMaps/Radon?easting=?&northing=?&lid=EPA:RAD_RadonMap






1 mm wide cut a 1 m long will allow 300 mls moisture a day to move from house into 
the cavity.  
Timber frame systems  - long term condensation ? mould growth and ? structural 
issues. 



Air tightness Test 

• Measurement Name   q50

• Measurement is based on 
Square metres of external 
envelope area

• Unit of Measurement 
m3/(hr.m2)

• Max limit =  5 m3/m2.hr

• Under 3 m3/m2.hr = Mech 
ventilation 



Ventilation 

• An air change rate is the number of times every hour that new air 
from outside enters a room and is mixed and exchanged with old air 
from inside.

• Why is this important? 

• If your air change rate is too high, you’re losing air that you’re paying 
to heat. 

• If the rate is too low, your air is becoming stale and stagnant, which 
can also lead to a buildup of humidity, toxins, viruses, pathogens, and 
carbon dioxide.



Moisture 

• 1kg a day of water vapour per person from respiration and sweating

• 0.5-1kg a day per person from showers

• 0.25kg a day dishwashing

• 0.24kg a day / meal from cooking

• 3kg a load of washing (assuming its' dried inside, and would have 
been dried inside regardless)

• For example, a five person household puts about 10 litres of water 
into the air every day



Poor Ventilation Consequences





Ventilation Performance Measurement 



The Law

•Building Control Acts 1990 to 2014

•Building Regulations 1997 (as amended)

•Part F (Ventilation) of the Second Schedule to the Building Regulations

•What’s “Adequate”?

•Applies to New builds, Extensions  and Retrofits
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Part 2 – Technical Advice



Main Types of Systems

•Continuous Mechanical Extract Ventilation (cMEV) <5m³/h.m²

•Mechanical Ventilation with Heat Recovery (MVHR) <5m³/h.m²

•Natural Ventilation with Intermittent Extract Ventilation 3m³/h.m² - 5m³/h.m²



Main Types of Systems

•Continuous Mechanical Extract Ventilation (cMEV)

•Central extraction unit pulling moisture laden air from wet 
rooms

•Extract system introduces negative pressure

•Replacement air from humidity controlled inlets* or background 
ventilators**

•Inlets should be approx. 2m high and located away from door into room in 

order to achieve a sufficient rate of air transfer

•Downside to CMEV: heated air is being extracted from dwelling

*humidity controlled inlets form part of a Demand Controlled Ventilation 
system (DCV) – designed by a specialist.

** background ventilators to achieve a minimum equivalent area of 
2,500mm² in each room (except wet rooms)



Main Types of Systems

•Mechanical Ventilation with Heat Recovery 
(MVHR)

•Extracted air from wet rooms ran through heat exchanger

•Outside air passed through heat exchanger - “pre-heating”

•Can recover up to 95% of heat

•Intake and Exhaust terminals should be located on same 
façade to reduce wind pressure interference but they should 
also be spaced far enough part to avoid short-circuiting.

•Downside: significant number of duct runs to insulate and       
airtight



Main Types of Systems

•Natural Ventilation with specific Extract Ventilation 

•Exploits pressure differences created by wind or temperature,

•Vent opes act as either inlets or outlets depending on wind 
speed, direction and air temperature,

•Local extract fans provided to wet rooms

•Downside: effectiveness varies wildly depending on exposure of the 
dwelling and weather conditions



Ventilation Rates

•Natural Ventilation



Ventilation Rates

•Natural Ventilation

•Paragraph 1.2.4.1 of TGD F 2019:

•“The minimum total equivalent area of background ventilators providing 
general ventilation should be 42,000mm² + 7,000mm² for every 10m² above 
70m²

the areas specified should be increased by 25% where free area of ventilators 
is used instead of equivalent area”

Free Area Equivalent Area



Ventilation Rates

•Natural Ventilation

•Local extract rates

•60l/s for kitchen (30l/s if cooker hood – non-recirculating)
•30l/s for utility
•15l/s for bathroom
•6l/s for WC

•Not all fans are equal! – Calculations required

Most fans sold with specs for extraction rates in m³/hr

1l/s = 3.6m³/hr

Example:

Extractor fan achieves 54m³/hr (15l/s)

Bathroom measures 2.5m x 2m x 2.4m(high) = 12m³

6-10 ACH recommended for bathrooms

6 ACH x 12m³ = 72m³/hr 10 ACH x 12m³ = 120m³/hr

while 54m³/hr is the minimum, it may not effectively remove steam from the bathroom depending on size…..



Ventilation Rates

•MEV and MVHR General Ventilation Rate:

Method 1: 5l/s + 4l/s per person

or

Method 2: 0.3l/s per m² internal floor area

Whichever is greater = required general ventilation rate

EXAMPLE:

Method 1: 3 Bed Semi-D (2 double beds and 1 single) = 5 persons

5l/s + (4l/s x 5 persons) = 25l/s

Method 2: 3 Bed Semi-D = 120m² 

0.3l/s x 120m² = 36l/s

36l/s is the required general ventilation rate



Ventilation Rates

•MEV and MVHR Boost Ventilation Rate:



Guidance Available
•Technical Guidance Document F 2019

•Installation and Commissioning of Ventilation Systems for Dwellings – Achieving 
Compliance with Part F 2019

•SEAI CoP for MEV and MHVR

•S.R. 54 – CoP: Methodology for Energy Efficient Retrofit of Existing Dwellings

•BS 5925 – CoP for ventilation principles and designing for natural ventilation

•BS 5250 – CoP for control of condensation in buildings



Common Non-Compliances

•Non conforming ventilation products used

• Any ventilation product used must conform to I.S. EN 13141

• I.S. EN 13141 Parts 1 to 11 cover the performance testing of components / products for 
residential ventilation



Common Non-Compliances

•Excessive flexible ducting runs from local extract fan

• Axial fans – max. run of 1.5m

• Centrifugal fans – max. run of 6m

• Ducting should also be insulated! – minimum of 25mm @ 0.04W/mK



Common Non-Compliances

•Poorly installed ductwork

• Peaks and troughs – minimum supports every 750mm (check with manufacturer)

• Outside thermal envelope – if laid on top of insulation layer – must be adequately insulated ducts

• Poor jointing between ducts – joints must be airtight (taped and sealed)

Good PracticePoor Practice



Common Non-Compliances

•Natural ventilation used with air-tightness results of <3m³.hr.m²

• Serious design failure

• Will result in the building not being adequately ventilated
• Could lead to significant condensation and mould growth

• Requires significant and costly retrofit measures;
• Retrofit a full system cMEV or MVHR – difficulty with duct runs (reworks)

• Retrofit a decentralised MVHR system (dMVHR) – individual units can be costly



Common Non-Compliances
•Natural ventilation used with ceiling heights below 2.4m

• Typically found in loft conversions

• Will result in rooms not being adequately ventilated and overheating
• Could lead to condensation and mould growth

• Calculations will be required in line to BS 5925 and BS 5250 to determine 
required ventilation rate and compliance measures

• Remember minimum headroom's for safety and accessibility….



Common Non-Compliances

•Mechanical ventilation system commissioning timing

• The commissioning of the ventilation system should be avoided when 
building works are ongoing (i.e internal joinery)



Common Non-Compliances

•Central unit in attic space

• “out of sight….out of mind..”

•Suitable for Cold Atmosphere?

•Maintenance Access?

•Filter Replacement?



Common Non-Compliances

•Fire rated diffuser not installed (with metal web joist floor)

• All penetrations through plasterboard must be fire-stopped

• Floor to achieve:
• RE30 I15 for 2 storey home

• REI30 for 3 storey home



Common Non-Compliances

•Location of inlets / outlets to detectors

• Smoke / heat detectors should be at least 1m from supply or extract air diffusers



Common Non-Compliances

•No gap under door

• 10mm gap required under doors to facilitate adequate cross ventilation 
between spaces 

• If floor finish is not fitted – owner of works must be consulted on possible finishes

• What about fire doors? (3 storey and over)



Common Non-Compliances

•Ventilation system not validated by third party

• TGD F 2019 – Section 1.2.1.10 NSAI Ventilation Validation Scheme

• Must be submitted with CCC for all housing in Tipperary



Conclusions

•Ventilation should be a key priority of designers – particularly for 
homes achieving greater levels of airtightness (<3m³/hr.m²)

•Not all systems are created equally – proposals for natural ventilation 
should be approached with caution.

•Critical analysis of proposed ventilation design required at early stage

•Good guidance docs available – also consult with the Building Control 
Authority where you are unsure

•Be aware of the common non-compliances

•Ventilation installation is not a “D.I.Y” job – specialist knowledge and 
installation is required



Questions?
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