Friends, please remember the DE Christmas party!

Shall we invite some fnends,
~ i to keep the house warm?
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Passivhaus Design & Delivery



Part 1. The Passivhaus concept
Part 2: DE construction — building fabric
Part 3: DE construction - energy and services

Part 4. Monitoring and Performance



Basic principle sustainable energy

Trias-Energetica

First limiting the energy use

Very efficient use of fossil fuels

Much debate

Then use renewable energy



Applying the basic principles

LIMITING ENERGY LOSSES
Limiting transmission losses through fabric — thick walls and roofs
Limiting losses via uncontrolled air leakage — not just energy , but comfort
Limiting losses associated with ventilation - MVHR

MAXIMISING & OPTIMIZING ENERGYGAINS ><
OPTIMIZING PASSIVE SOLAR GAINS - playing with fire?
INTERNAL HEAT GAINS - the need to know — fabric/overheating

IDENTIFYING BEST RENEWABLES STRATEGY - PR and UK policy led



A building without heating?’?!!

A building with such a low space heating load that a CONVENTIONAL
space heating system CAN be eliminated!

Why haven’t we done that here?

.....Specifically because of the building form.....



1. Heat demand < 15 kWh/m?year [15 Wing A and 14 Wing B]
2. Airtightness: n;-value < 0,6 h-' [Wing A&B = each 0.3]

3. Overheating ratio < 10% year above 25°C [Wing A&B = 6%]

4. Primary energy < 120 kWh/m2year >
[Wing A=90*, Wing B = 1177] ((

* Dependent on adoption of Design
Team’s recomendations fore.e. IT

1. Heating load < 10 W/m? [Wing A = & Wing B=]
& office equipment and any

4‘1 ==e |
domestic appliances (over time?).

Seperate report to client. I ——— I




RELATIVE ENERGY CONSUMPTION bpelivered energy in units of kWh/m®yr
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B Elec office equipment

O Ventn. & other HVAC

O Lighting

O Water heating

B Space heating

Typical UK office

Typical UK
secondary school

BRE Env. Bldg.
1999

Eliz. Fry Bldg.
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THERMAL COMFORT

*ACOUSTIC COMFORT

‘AIR QUALITY

*VISUAL COMFORT




Construction methods

The PH concept is suitable for every construction method;
« Timber construction

« Masonry construction

 Steel construction

 Innovative methods e.g. Straw bale

Some are easier to use than others to achieve a successful result, some
require more industry experience of successful low energy design and
construction (e.g. Steel frame)




Construction methods

Some methods aid PH construction e.g.,
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e g THERMAL MASS: WELL DISTRIBUTED THERMALLY MASSIVE
o ELEMENTS: CONCRETE & GYPSUM/CELLULOSE BOARDS



Thermal bridge free construction

< 0.1 W/mK [rule of thumb, c. 200mm insulation uninterupted around a junction
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Investigations

hermal IFapec o

SINMONDS MLLS |
archiiect pun!ut

Themogram 9 - Rear of Growe Cotage '



Overall — infrared view

Grove Cottage

Case Study in low energy refurbishment

Project: refurbishment of solid walled Victorian townhouse, Hereford




Thermal bridge free construction




Thermal bridge free construction
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Thermal bridge free construction

Rede_ the timber‘ fraction










Thermal bridge free construction

Relies on thermal integrity too — no gaps in your insulation!
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Insulation strategy — windows

Pe rmarolck




Pe rmaro'ck

Tharmerwwam 11 _ Raar of Arnva Cattana k#rhan fdroree

[hermoaram 14 - Kitchen wvaindow. N\r'l'wall



» Heating
e Ventilation
 Hot and cold water

e Lighting



» Heating

— Gas boiler and radiators

— Oversized radiators for low temperature

— Weather compensation for control and efficiency
— Thermostatic radiator valves for user control

— Straightforward technology — not expensive






« VVentilation

— Mechanical heat recovery ventilation

— Airtight building needs fresh air ventilation system
— Heat recovery needed for passivhaus energy level
— Exposed ductwork

— 3 MVHR units for simple zoning:
1. Wing A
2. Training room
3. WingB












« Hot and cold water

— Gas boiler and solar thermal collector
— Highly insulated cylinder

— Microbore distribution

— Low water use taps

— 4 litre syphon flush WCs

— Waterless urinals






e Lighting
— Design for daylight — modelled in lighting program
— Light, high reflectance internal surfaces

— Electric lighting designed for 300 lux

— Efficient high light output fittings and TS5 tubes —
5.9 W/m? for internal lighting (+0.3 W/m? external)

— Daylight dimming in communal areas

— PIR in WC & corridor, manual in small offices



Integrated daylight and electric lighting design



Operatce
Teecrore
Fan
-l

Wing B / daylight tactor / Summar|

| 17 0m
tnw
Team
Jst
120
b |
- 0o
LT, T €4 9 NN WUOm
a«gldm 52300 m. Mourtng Heght 7 %00 m, Mardenance facion Vaues & Lux Scam 17
Surtace | o E, I Epa M E e 0 4
Workplane | ! 08 t w7 0
Floot X m Lv] 1961 01y
Wals (%) 0 ? » 61
Workplane:
Mgt o rem
G 128 x 128 Ponds
Zorw: 0500m

Bumrnancs Ouotert (3toorang 10 LOT) Wals /' Working Ptine - Celing 7/ Working Mars -

Pure St sCene. NO lurarnares reoived

DIALux

My

Dsabéty | snex

B
e
>
-V
Wing B / electnic ighting / Summary
Toem
Tun
. : Q& ‘ ' - wi
. &- Jy".
4 L -
&0
ib v T
-

rc;’ IINE — ‘cac
: oxw (] T4
07 ,

tm Y 1 [P
|

: o5I| 4.
X
| Jow
. “om
o It 4% 466 NV "% )
Hgﬂdﬂma 5300 m Mountng Heght 2 500 m, Manonance facier Vaues in Ly, Scale 1229
[
Sutace | p %] E, M E.. Ee 4 T
Workplane | [ s Q2 a4 0030
Floor 2 32 19 a2 0054
Wass %) &0 12 an s /
Workplane:
Howght 0T50m
Gre I?l:lnm
Boundacy Jorw

mwlmuw‘n Wals 'Woring Flane: - Celing / Working Plane: -
Luminare Parts Lst

No. | Pwoms Desgration (Comecion Facien) o PIW)

1w Thom Set WESAUEE JUPITER 35 U 1idow HF - ROSOW JUPITER S 2s00 310
1O OMB [ST0) (1 0000 =

Tot: 108000 12800

SONCHC cormecing K 4 43 Wire® = 140 WAy 100 & (Ground ared 212 T8 i)



Daylight dimming in large rooms



* Heating / ventilation interlock

— Problem: the vent system can provide fresh air

cooling at the same time as the heating is on
« Sunny winter day — fresh air cooling
« Cold air in through vents — turn the heating up
« Even more cold air in...

Result: discomfort + high energy consumption



e Solution: one overall controller

— This provided by ventilation controls — designed for duct

heater, but here controls radiator zone valve

« Winter— vent controls set to “heating on” - won't provide

fresh air cooling (summer bypass)

« Summer — manual switch to “heating off’ —ventilation

bypasses heat recovery when warm






The outakes - bits that didn’t go quite
right












e Problems In use

— Drying out — the heating energy needed to dry out
a just-completed wet plastered masonry structure

Is far more than Passivhaus heat loss

— High electrical use — by tennant’s IT equipment



 MVHR is NOT air conditioning

— Daily swing 1.5-2C, but temp creeps up each day

— Without night cooling this building can overheat
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 \What about next time?

— Radiators again — that was easy!

— Simpler boiler controls

— Combi hot water — don’t use much at all

— Simpler vent controls — and CO, speed control
— No daylight dimming of lighting — just auto-off
— ALL south windows shaded

— Write user manual BEFORE users move in
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