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– System 1 & 2
– Ventilation left to chance.

MVHRs – why chose a complex system?  KISS

– The conclusions of a review of the future 
for IAQ in UK housing were:
– Ventilation rates of at least 0.5 ach are 

necessary.
– Infiltration (natural ventilation) will not 

effectively meet this requirement, 
therefore mechanical ventilation will 
be required.



– System 3
– Central MEV
– Decentralised MEV (dMEV)

– Are they really up to it?

MVHRs – why chose a complex system?  KISS



– Build tight, ventilate right
– The Building Regulations assume fresh air is delivered to the 

‘living’ rooms and exhaust air extracted from the ‘wet’ rooms.

– System 3 or PIV
– Supply location and rate, or extract location and rate largely 

uncontrolled.

– The solution – balanced ventilation – KISS for IAQ

MVHRs – why chose a complex system?  KISS



– Balanced ventilation – options:

– PIV and MEV

– Central balanced MV

– Local (single room) balance ventilation with heat recovery

– Central MVHR

MVHRs – why chose a complex system?  KISS



– Why MVHR?

– Ventilation load is becoming a very significant percentage of 
overall heating load as fabric insulation and airtightness levels 
become better.

– A house should be comfortable as well as low energy. Reduction 
of draughts if designed properly.

– MVHRs, KISS? definitely not and must be regarded as part of 
the Building Services, like; gas, electricity, plumbing, etc.

One negative is the lack of ability to control temperature of rooms 
individually – some residents complain that they love the lack of cold, 
low heating bills, but the bedrooms are a bit too warm..

MVHRs – why chose a complex system?  KISS



– Specification of MVHR systems
– outside Passivhaus designs almost non existent. Typically; 

MVHR to meet AD-F. Occasionally required SFP and thermal 
efficiency values set out.

– Design of MVHR systems
– M&E consultant
– Importer/distributor
– MVHR manufacturer

MVHRs – Who specifies and designs the system?



– Design of MVHR systems
– Developer….M&E consultant….MVHR manufacturer….

MVHRs – Who specifies and designs the system?

THIS DRAWING IS FOR ILLUSTRATION PURPOSES ONLY. 
IN PREPARING THIS INFORMATION the designer HAS 
REFERRED TO RECOGNISED GUIDELINES SET OUT 
WITHIN THE BUILDING REGULATIONS AND OTHER 
RELEVANT ADVISORY DOCUMENTS AND ACKNOWLEDGES 
THAT THIS DOES NOT IN ANYWAY DEMONSTRATE 
COMPLIANCE WITH SUCH REGULATIONS.



– Mould potential increases as moisture 
content of air outside increases.

Ventilation rates

– AD-F – ‘sized for the winter 
period. Additional 
ventilation may be required 
during warmer months and 
it has been assumed that 
the provision for purge 
ventilation (e.g. opening 
windows) could be used.’



– Based on AD-F, we should not be sizing 
for ‘minimum’, we should remember that 
this is the minimum a system will operate 
at, not the only operating point.

– Implications:
– Sizing.
– Noise.
– Controls.

– Home Quality Mark, system capable of:
– Each bedroom has 2 occupants.
– Boost of additional 25%.

Ventilation rates



– Purge ventilation in AD-F
– Purge ventilation to provide intermittent removal of pollutants.
– If purge vent can not be achieved through opening of windows –

use extract ventilation fan achieving an extract rate of 4 ach.

Clearly no MVHR system would be able to do eight times the 
background ventilation rate.

– Ventilation can also be used to control temperature …. MVHRs 
and overheating..

Ventilation rates – purge?



– The causes of overheating:
– Heat balance
– Heat gains

• Internal
• External

– Heat losses
• Heat storage
• Heat rejection

– The heat balance is simple:

Heat gains = heat losses + heat rejected

But can an MVHR reject heat? and a is summer by-pass 
effective?

MVHRs and overheating



– What size of MVHR?

– Two MVHRs same manufacturer, 
one small to medium and the 
other medium to large dwellings.

– Assume flow rate required is 37 l/s 
and system pressure ~ 100 Pa. a 
medium sized system.

– Small MVHR is at a fan speed of 
approx. 75% and pulling ~80 W

– Larger MVHR is at a fan speed of 
approx. 53% and pulling ~36 W 

MVHRs

– Choice:– cost, noise, size, life span, etc.



– Duct system design

MVHRs
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– Fan speed control, two 
basic options:
– Fixed fan speed
– Constant volume

MVHRs



– Fly screens

MVHRs
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– Location – why does it 
matter?
– Thermal performance and 

comfort

Outside the envelope – poor 
insulation on warm ducts

No additional insulation on 
MVHR casing

MVHRs
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– Location – why does it 
matter?
– Thermal performance 

Inside the envelope –
poor insulation on cold 
ducts

MVHRs
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– Location – why does it matter?
– Thermal performance - overheating

Inside the envelope – poor insulation on 
cold ducts

MVHRs
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– Do we really need frost protection?

– Impact of poor strategy

MVHRs

-10

-5

0

5

10

15

20

25

6:3
8:1

3 A
M

6:4
5:5

3 A
M

6:5
3:3

3 A
M

7:0
1:1

3 A
M

7:0
8:5

3 A
M

7:1
6:3

3 A
M

7:2
4:1

3 A
M

7:3
1:5

3 A
M

7:3
9:3

3 A
M

7:4
7:1

3 A
M

7:5
4:5

3 A
M

8:0
2:3

3 A
M

8:1
0:1

3 A
M

8:1
7:5

3 A
M

8:2
5:3

3 A
M

8:3
3:1

3 A
M

8:4
0:5

3 A
M

8:4
8:3

3 A
M

8:5
6:1

3 A
M

9:0
3:5

3 A
M

9:1
1:3

3 A
M

9:1
9:1

3 A
M

9:2
6:5

3 A
M

9:3
4:3

3 A
M

9:4
2:1

3 A
M

9:4
9:5

3 A
M

9:5
7:3

3 A
M

10:
05:

13 
AM

10:
12:

53 
AM

10:
20:

33 
AM

10:
28:

13 
AM

10:
35:

53 
AM

10:
43:

33 
AM

10:
51:

13 
AM

10:
58:

53 
AM

11:
06:

33 
AM

11:
14:

13 
AM

11:
21:

53 
AM

11:
29:

33 
AM

11:
37:

13 
AM

11:
44:

53 
AM

11:
52:

33 
AM

12:
00:

13 
PM

12:
07:

53 
PM

12:
15:

33 
PM

12:
23:

13 
PM

12:
30:

53 
PM

12:
38:

33 
PM

12:
46:

13 
PM

12:
53:

53 
PM

1:0
1:3

3 P
M

1:0
9:1

3 P
M

1:1
6:5

3 P
M

1:2
4:3

3 P
M

1:3
2:1

3 P
M

1:3
9:5

3 P
M

1:4
7:3

3 P
M

1:5
5:1

3 P
M

2:0
2:5

3 P
M

2:1
0:3

3 P
M

2:1
8:1

3 P
M

Chart Title

Series1 Series2 Series3 Series4



– The lack of understanding and 
appreciation of ventilation  as a 
‘service’ is only very slowly being 
addressed.. 

!!!

The impacts of getting it wrong are 
very significant – ‘integrated design 
approach’ is required for all buildings, 
including the smallest dwellings.

MVHRs – The solution or 
another thing to go wrong?
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