


4 Introduction:

Ventilation primer, introduction of
terms

Historical airtightness trends
Infiltration

Mechanical ventilation options

Current research

In order to talk sensibly about this, we need to go back to some of the fundamentals
Also a review of were we have been is useful, as it can help to see where we are headed

After this I'll touch on mechanical system in general, with a follow up at the end on our current
research program



<

* Some confusion in how much is
necessary

How much Ventilation?

¢ 0.35-0.5 ACH for good health and

contaminant removal
(ACH — Air changes per hour)

* Management of contaminants at source
is most effective

Firstly, how much ventilation is necessary? There is some confusion here, WHO/AIVC
guidelines

Introduce the concept of ACH, mention source control



4 Definitions:

e Two components to ventilation:

» Purpose made ventilation provisions:
Windows

Trickle vents

Mechanical systems

 [nfiltration

Two components to ventilation, what you see (provisioned) and what you don't see (infiltration)
In many older houses infiltration is more than enough ventilation (on average)
Infiltration is what you are cutting down on when trying to make a building more airtight



Mechanical ventilation

There are various option when it come to mechanical ventilation, and each needs to be used
appropriately

Extract only ventilators (like the bathroom fan/light combo just shown, and rangehoods) must
be vented to outside, this is a step which is all to often ignored, and can lead to moisture finding
its way back into the living spaces via down lights etc

Supply only systems, typical of what is out there in the marketplace, a fan taking roofspace air
and delivering it to the house after filtration

After this you get to the high performance end of the spectrum, balanced systems






Base infiltration rates

Pre-1960 high stud strip -lined
and timber windows

Post-1960 complex shape, some
internal strip lining

Post-1960 simple rectangular
designs with airtight joinery

To help in estimation, research into airtightness can help here using something like
BRANZVENT, in a later slide you'll see some of the data that this came from.



Airtightness

Passive vents

Climate

Wind exposure

Mechanical vents




Airtightness measurement of infiltration

Recently completed a survey of airtightness around the country, around 60 home > 1994 to add
to our earlier data set

Passive /20



4 Airtightness of New Zealand houses

Post 1960 single storey and
less than 120 rhand airtight joinery

Post 1960 larger houses of
simple designs and airtight joinery

2 4 6 8 10 24 28

Post 1960 more complicated ACH @ 50 Pa
designs and unsealed wi S |
Pre 1960s with strip floors
and unsealed timber windows | l

Earlier BRANZ work explain graphs, Passive /20
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This is where we left off in the early 90’s, highlight comparison with international standards

Talk about 5% rule

Airtightness of New Zealand houses
1960 - 1993

ACH @ 50 Pa

4 6 8 10 12 14 16 18 20 22 24 28

Switzerland Canada Mean airtightness of

& Sweden NZ houses built to 1995
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4 Blower Door measurements
Homes > 1994+

Airtightness @50Pa

01 2 3 4 & 8 7 8 6 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28

Infiltration (AGH @ S0Pa)

Partial results from survey, average around 4.7@50Pa (0.235 infiltration)

Still getting tighter, still some outliers, doesn’t take much to go from one extreme to the other,
very build quality dependent
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What about total Ventilation?

BRE Trust

BRE Group Management Team

What about total ventilation, blower door test are only giving some of the picture, need to know
about homeowners ways of using their homes. Tech not available in NZ, BRE

Window opening etc
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What about Ventilation?

Tracer technology, small tubes release tiny amount of gas mixes with indoor air
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4 What about Ventilation?

Sampling tubes
4 Locations
3-4 week exposure
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4 Wave program — further results

Year one results in context (year two being analyzed now)
Talk to band, and supply only systems helping some of the lower houses, to much for some of the

upper
What is worrying are the two (i,j) with also no occupant provided ventilation, indoor moisture issue in




Heat losses and gains

Energy trends, talk about how balanced system have potential to lessen the ventilation impact




Heat losses and gains

Though if done badly the opposite can happen, highlight from earlier slide




Supply only (positive pressure) systems

Old positive pressure system
Curves in ducts can increase flow resistance greatly, reducing efficiency, un-insulated ducting etc
Talk of displacement vs dilution, mostly dilution
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4 Balanced systems (incl heat recovery)

 Airtight construction very important

+ Can cost more to run than the heat
recovered if this is not met

Describe Balanced systems in general
Stress airtightness impact on performance, as well and fan power and losses
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BRANZIAQ

What is BRANZ Doing?

As a reminder, this diagram shows the idea behind the whole programme.

We've got the four steams, weathertightness, interstitial moisture, IAQ devices and ventilation
down the left hand side and these combine to work towards two long term visions - Buildings
that don’t leak and Buildings with safe indoor environments.

Along the way, each stream delivers useful outputs often in the form of models from these
discrete tasks, but the idea is that these models can combine into a larger, ‘super model’ if you
will and this is known as BRANZIAQ.
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4 Ventilation Stream

Experimental Building for Ventilation Systems

Instrumentation
installation
underway

Airtightness of
0.8ach@50Pa
(infiltration of
around 0.04ach)

Experimental building is onsite, lined and tested to 0.8ACH@50Pa

Series of ports have been added through the envelope (PVC pipe with caps to allow variation of
this)

Airtight using the airtight drywall approach. This will allow us to introduce different levels of
leakage to look at the effect on ventilation systems.
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4 Ventilation Stream

Experimental Building for Ventilation Systems

Canadian ‘Airtight’
Flushbox

Airtight Drywall
Approach to lining the
building

We are currently In the process of getting an experimental building on site.

Idea will be to build it airtight using the airtight drywall approach. This will allow us to introduce
different levels of leakage to look at the effect on ventilation systems.
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4 What is ahead?

e Testing of the various options out there
» Research into Hybrid systems







