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Heat Load Annual Heat Demand
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What is the carbon footprint of a Passivhaus with PV?

Annual carbon footprint comparison: 3 bed Welsh Passivhaus (87m?) at 2010 Building Regs, Code Level 3, Code Level 4, Passivhaus to Code level 5 and
Zero Carbon Passivhaus (to Code level 6).

2010 Building Regs
*using Part L Approved
Document U-Yalue and
Yentilation requirements

Code level 3

*using data from
Holbrook Timber
Frame Company

Code level 4

*using data from
Holbrook Timber
Frame Company

Passivhaus standard

at Code level 5 -with PV
*using existing building
data. Galculations include
2.5Kwp solar PV system
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4.7Kwp solar PY system



What is the carbon footprint of a Passivhaus?

Annual carbon footprint comparison: 3 bed Welsh Passivhaus (87m?) at 2010 Building Regs, Code Level 3, Code Level 4 and Passivhaus standards
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2010 Building Regs Code level 3 Code level 4 Passivhaus standard
*using Part L Approved *using data from *using data from {without PV panels)
Document U-Value and Holbrook Timber Holbrook Timber *using existing building

Yentilation requirements Frame Company Frame Company data



How much does it cost to heat a Passivhaus?

Annual space heating cost comparison: 3 bed Welsh Passivhaus at 2010 Building Regs, Code Level 3, Code Level 4 and Passivhaus standards

560 Space Heating £520.35

{14665 Kwh)*
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.
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g % Space Heating £78.18
£ = s
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0
2010 Building Regs Code level 3 Code level 4 Passivhaus standard
*using Part L Approved *using data from *using data from {without PV panels)
Document U-Yalue and Holbrook Timber Holbrook Timber *using existing building
Yentilation requirements Frame Company Frame Company data

##Using gas unit calculation, Unit price taken from British Gas Website (6p for first 2680 Kwh -Tier1, and 3p thereafter - Tier 2)



What is the payback period for a Passivhaus?

Capital payback comparison: 3 bed Welsh Passivhaus (99m? - Comparing: estate house at Building Regs standard, estate house at Passivhaus standard, and
estate house at Passivhaus standard with 2.52Kwp photovoltaic system and associated Feed in Tariff payments (36.1p/Kwh + 3p/Kwh export bonus) and estate
house at zero carbon Passivhaus standard with 4.7Kwp photovoltaic system and FIT as above. Scenario: Energy prices remain at current level

3 bed Welsh Passivhaus - Charts from PHPP
Total Cost (Original build plus total running costs)
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Estate Building Regulations House
—Estate Passivhaus with no PY or FIT
—Estate Level 5 Passivhaus with PV and FIT
—Estate Zero Carbon Passivhaus with PV and FIT
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Zero Carbon Passlvhaus becomesthe cheapest bullding after 17 Years
] Code level & Passlvhaus with PY becomes cheaperthan Bullding Regs house after 23 Years

After 50vears, the Bullding Regs house becomes most
expenslve bullding - at more than double the cost ofthe
Zero Carbon Passivhaus.
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What is the payback period for a Passivhaus?

Capital payback comparison: 3 bed Welsh Passivhaus (99m? - Comparing: estate house at Building Regs standard, estate house at Passivhaus standard, estate
house at Passivhaus standard with 2.52Kwp photovoltaic system and associated Feed in Tariff payments (36.1p/Kwh + 3p/Kwh export bonus) and estate house at

zero carbon Passivhaus standard with 4.7Kwp photovoltaic system and FIT as above.

3 bed Welsh Passivhaus - Charts from PHPP

Total Cost (Original build plus total running costs)

£250,000.00

£200,000.00

£150,000.00

£100,000.00
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Scenario: Energy prices rise by 5% each year

Estate Building Regulations House
— Estate Passivhaus with no PY or FIT
— Estate Lewvel 5 Passivhaus with PV and FIT
— Estate Zero Carbon Passivhaus with PV and FIT

After 15 Years, Zero Carbon Passlvhaus becomesthe cheapest bullding.
After 27 years, minlmum standard construction becomes the most expensive,

After 50years, thezero carbon Passlvhaus Is cheaper than when It was bullt.
The minimum standard house Is more than four times as expensive. :
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What is the payback period for a Passivhaus?

Capital payback comparison: 3 bed Welsh Passivhaus (99m? - Comparing: estate house at Building Regs standard, estate house at Passivhaus standard, estate
house at Passivhaus standard with 2.52Kwp photovoltaic system and associated Feed in Tariff payments (36.1p/Kwh + 3p/Kwh export bonus) and estate house at
zero carbon Passivhaus standard with 4.7 Kwp photovoltaic system and FIT as above. Scenario: Energy prices rise by 10% each year
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£900,000.00 —Code Level 5 Passivhaus with PV and FIT

(=% —Zera Carbon Passivhaus with PY and FIT
a.
L
Q. £800,000.00
€ S
g =
o —
= £700,000.00
£ s
“ .
L ™
v g
1 ‘; £600,000.00
Vi =
5 o
£z
= S £500,000.00
= B
! J—
e 2
a5
ﬁ = £400,000.00 ; g g
maam 9 Passlvhauswlth PV becomes cheaperthan Passlvhauswlth no PY after 10 Years
@ = : ZeroCarbonPassIvhausbecomescheapestbulldlngafter14‘|"ears
3 =} Bulldlng Regs house becomes most expenslve after 19Years.
- £300,000.00 :
= :
m :
£200,000.00
S
£100,000.00 = - — :
: £ After 50 years, the Bullding Regs house will have costthe :
occupants nearly £ 1,000,000 overall. :
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What is the primary energy demand of a Passivhaus?

Annual primary energy demand comparison: 3 bed Welsh Passivhaus at 2010 Building Regs, Code Level 3, Code Level 4 and Passivhaus standards
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2010 Building Regs Code level 3 Code level 4 Passivhaus standard
*using Part L Approved *using data from *using data from {without PV panels)
Document U-Yalue and Holbrook Timber Holbrook Timber *using existing building

Yentilation requirements Frame Company Frame Company data



How much does it cost to run a Passivhaus with PV?

Annual energy cost comparison: 3 bed Welsh Passivhaus at 2010 Building Regs, Code Level 3, Code Level 4, Code level 5 Passivhaus and Zero Carbon Passivhaus
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ANNUAL COST OF SPACE HEATING **AND ELECTRICITY USAGE ***(£)

3 bed Welsh Passivhaus - Charts from PHPP
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-1300

-1400

Total £728.99
(16222 Kwh)*

Total £571.84
(11209 Kwh)*

Electricity £208.64
(1557 Kwh)

Electricity £199.93
(1492 Kwh)

Space Heating £520.35 Space Heating £371.91

Total £530.26
(9882 Kwh)*

Electricity £197.65

(1475 Kwh) Total £295.77

(2927 Kwh)*

Electricity £217.62
(1624 Kwh)

Space Heating £332.61 Space Heating £78.18

Passivhaus standard to Passivhaus standard to
Code level 5 -with PV Code level 6 - with PV
panels on 48% of South panels on 80% of South
facing roof *using existing facing roof *using existing
building data building data

Total -£696.65 Total -£1367.48
(-759 Kwh)* (-2543 Kwh)*

Space Heating £78.18 Space Heating £78.18

-100

(14665 Kwh) (9717 Kwh)

Code level 3

*using data from
Holbrook Timber
Frame Company

2010 Building Regs
*using Part L Approved
Document U-Value and
Ventilation requirements

**Using gas unit calculation. Unit price taken from British Gas Website (6p for first 2680 Kwh -Tier1, and 3p thereafter - Tier 2)

(8407 Kwh) (1303 Kwh)

Passivhaus standard
(without PV panels)

*using existing building
data

Code level 4

*using data from
Holbrook Timber
Frame Company

#**Using electricity unit calculation. Unit price taken from British Gas Website (13.4p/Kwh flat rate)
****Using feed in tariff payment prices (36.1p/KWh +3p/Kwh Export price. 50% assumed exported)

(1303 Kwh) (1303 Kwh)

Electricity -£775.45
(2062 Kwh) from
PV Feed in Tariff

Payment****

Electricity -£1446
(3846 Kwh) from
PV Feed in Tariff

Payment****



3 bed Welsh Passivhaus - Charts from PHPP

ANNUAL COST OF SPACE HEATING **AND ELECTRICITY USAGE *#%(£)

Annual energy cost comparison: 3 bed Welsh Passivhaus at 2010 Building Regs, Code Level 3, Code Level 4 and Passivhaus standards
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Total £728.99
{16222 Kwh)*

Electricity £208.64
{1557 Kwh)

Space Heating £520.35
{14665 Kwh)

2010 Building Regs
*using Part L Approved
Document U-Yalue and
Yentilation requirements

Total £571.84
{11209 Kwh)*

Electricity £199.93
{1492 Kwh)

Space Heating £371.91
{9717 Kwh})

Code level 3
*using data from
Holbrook Timber
Frame Company

Total £530.26
{9882 Kwh)*

Electricity £197.65
{1475 Kwh)

Total £295.77
{2927 Kwh)*

Space Heating £332.61
(8407 Kwh) Electricity £217.62

{1624 Kwh}

Space Heating £78.18
{1303 Kwh)

Passivhaus standard

*using data from {without PV panels)

Holbrook Timber *using existing building
Frame Company data

Code level 4

##Using gas unit calculation, Unit price taken from British Gas Website (6p for first 2680 Kwh -Tier1, and 3p thereafter - Tier 2)
###Using electricity unit calculation. Unit price taken from British Gas Website (13.4p/Kwh flatrate)
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