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Net zero carbon — Construction: “When the amount of
carbon emissions associated with a building’s product and
construction stages up to practical completion is zero or
negative, through the use of offsets or the net export of
on-site renewable energy.”

Net zero carbon — Operational Energy: “When the
amount of carbon emissions associated with the building’s
operational energy on an annual basis is zero or negative.
A net zero carbon building is highly energy efficient and
powered from on-site and/or off-site renewable energy
sources, with any remaining carbon balance offset.”

UK Green Building Council Definition — Net Zero Carbon



carbon emissions building’s

construction IS zero
carbon emissions building’s
operational energy IS zero

UK Green Building Council Definition — Net Zero Carbon



Embodied Carbon Operational Carbon

Manufacture, transport and Building energy consumption
installation of construction materials



30000

25000

20000

15000

10000

5000

0

Energy Consumption kwh

Febh Mar Apr May Jun

mHWS mltg mPower mCooling mHeating

Oct MNov Dec



20000

15000

10000

5000

0

Energy Consumption kwh

Jan

Feb Mar Apr Ssep Ot

mHWS mltg mPower mCooling mHeating

Mov Dec



Energy Consumption kwh
20000

15000
10000

5000

Jan Feb Mar Apr May lun Jul Aug  Sep Ot Mov  Dec

mHWS mltg mPower mCooling mHeating



Summer

Sun
| lated W ’
ar||1scll'I Rao:f > Skylight
Winter
Sun
\Reduced
Openings on
Non-Equator
Facing Wall
Equator
' / Facing Window
Shading

Thermalj

R Equator Mass Flooring



L Wit W TR AT SRR

e, T

P T
S i 1 ‘i.'h" b B

an LETL o

R ek
T am . <y







\ 7 . . .v u
/

..\_ \\ sr‘ \ ‘w .‘

7. VAN /l.w k) A

}/ Dﬂq: .D‘ “M J Q..

Jﬁ’/ﬂz -\?"b./ z . . 'AE
2:!’%& 4‘ ‘M\

b" A\ :vxm v
“-B ,‘@: p
>

.
ﬂ
, \u,

, ﬁé
AN NN AN ._?4\75 s
MWZAN \NZZN!"” .,Z&?//:_ ‘.nu‘kmé_
AN €YP/ ZWPEN PRAN X

“‘:‘._ = IVN

_x_\

4__, g _\__; ,_ ~ _ , |
\ | x
k \ ‘* \\.
\ , q \_ L\ :rl 2 O =_$ ,.u ..v ‘V
\ \ «l.ﬁ 1 "I - N m s"v ,
,__ ,.. 4 ..,“ : B, S : WoLe i\;” v~ —
N | _.! ST »,/Av’»/A
| 3 A /K /(1 ]
/ [







' 1-——1—1—




m"

m" oy
" "
="

Central gas fired plant serving HIUs in apartments
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ASHP serving HIUs in apartments
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GSHP serving HIUs in apartments
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ASHP with ambient loop serving WWHPs in apartments



Carbon

Capital

Bills

Trad gas boiler + HIU

ASHP + HIL + Elec boiler

GSHP + HIU + Elec boiler

ASHP ambient loop + WWHP
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Operational Carbon



Hot water

Solar thermal collector

Cold water

Hot water tank
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So what are the barriers to GSHP technology?

* Assumed high cost of bore holes/excavation
e Output performance

* Perceived reliability

* Who does what?

* Available suppliers



So what are the barriers to GSHP technology?

* Assumed high cost of bore holes/excavation
e Output performance

* Perceived reliability

* Who does what?

* Available suppliers

Solve these and the market opens up



THINGS TO REMEMBER

 NZC ambition

* True NZC includes ‘Unregulated’ energy

* Move from Fossil fuels

 ASHPs are leading the way

* GSHP Industry can improve their perception






