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Constraints

-The Imminent New Building Regulations
-The trajectory towards Zero Carbon

-Rising Fuel Prices

Opportunities

-Feed-in Tariffs & Renewable Heat Incentives

-New Technologies that can reduce carbon in Labs
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Building Regulations; The Road to Zero Carbon

Carbon emissions per m*

Proposed timeline for carbon reductions in
new non-domestic buildings

costincrease 5-10%
(comparison of offices vs. homes per m?)

Offices - sensble min
Homes

_ slvo” mmm Offices - 10% cost increase

‘%% e Poly . (Homes)
!/

e Poly  (Otfices - 10% cost increase)

Poly. (Cffices - sensile min)

|
4% Zero carbon  Zero carbon
2013 homes 2016 non-domestic
20197

Current 25%

2008 2010 2023

Time



Building Regulations 2010
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Building Regulations 2010;
The O0Aggregate 25%06 approach.

Software to have embedded cost

Potentially;
Hotels T 18% reduction from 2006
Shallow-Plan Offices T 30% reduction from 2006

Relative proportion of end-use energy
demands (non-domestic)

O Lighting
O HWS

B Auxilliary
O Cooling

O Heating

Office Hotel



2010; Impact of New Standard on
Laboratories

High air change processes will remain exempt, due to safety responsibilities.
Route to compliance aided by the following;

ADimmable luminaires to reduce lighting load
Avariable speed DC pumps and fans
Avariable speed fan coil units

AContinuing to improve on air-tightness of el




Insulation
oJust how thick do our walls need to be

We may have reached the neconomic thick
insulation with wall U-values of less than 0.3W/m2K

Payback Period
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Optimum Beyond this point money may be

economic
U-value better spent on other measures



Improved Insulation?

0Gl azing may be- more cost

effective to target 0 especially
hi ghly gl azed buil dingsbé
The best walls: 0.1 W/m2K

10x
The best windows: 1.0 W/m2k

Walls: 90m2 of area:
0.1 W/m2K
180W heat-loss @ 20 °C
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Solar Gain

Limits on solar gain; the end
of the fully glazed building?

Aror each occupied zone, it must be shown that
the aggregated solar gains from April to
September are no greater than would occur
through an east facing facade of the same total
area that is 40% glazed using glass with a solar
factor of 0.46.

Aany heavily glazed building will need significant
solar shading




Zero Carbon in 2019

ed Definition iIs principally
| i
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Potentially 10-2 0 % of the o6unregul ated emission
process loads will be included in the Zero Carbon definition.

Three steps to zero carbon;

1) Energy efficiency

2) On-site renewable generation Cost not
(3 Party Feed-in Tariffs) or Allowable exceedi
connection to district heating solutions ng £X

3) Off-site allowance solutions

Carbon compliance
fasie e, tonne

Energy efficiency




The Incentives for Renewables

Feed-in Tariffs; financial Government incentive for the application of renewable
electrical generation. Implemented in April 2010

Renewable Heat

Incentive,; proposed Government financial incentive for the application of
renewable heat generation. Proposed implementation date mid-
2011.

Energy Plant

Consumers



Feed -In -Tariffs

From April 2010, new financial
incentives for renewably produced
electricity.

Tariff levels for electricity financial incentives

Tariff level for new
installations in period
(p/kWh) [NB tariffs will be
inflated annually]

Tariff
lifetime
(years)

Technolog

=500k

8.0 40

Hydro =15 Ky 19.9 194

These figures are in
addition to the circa
9p/kWh you would pay
for the electricity.




Feed -In -Tariff (FIT)

oHow many PV panels woul d I need to add

oWhat payback would these give me?6

A 3,500m2 building would need a total array of 600m?2 to offset the carbon and
meet 2010 Building regs. N.B. with no other measures £380k

Income from generated energy with 31.4p FIT 11p/kWh cost of elec £39K pa

Payback in Iess than 10 -years

Total roof-area 1100m2. o
PV6s cover 50% of."




Renewable Heat Incentive (RHI)

Similar to FIT for renewable heat (heat
pumps, solar -hot -water, biomass)

Tariff levels for Renewable Heat Incentives

Small installations
Solid biomass

Biodiesel
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Ground source

heat purnps Up to 43k,

Air source heat

U to 4 3kiA

Salar thermal | Up to 2000

Medium installations

15

0gas on-so 10
combustion

Ground SOUMCE |, - oy aeaiang

heat pumps U

Out for consultation, should be
confirmed later this year.

Monies will be paid based on heat -
demand on EPC

Particularly attractive to
refurbishment d consequential
improvement:

Energy Performance Certificate
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Renewable Heat Incentive (RHI)

Consider replacing an existing 1MW gas boiler with a bio-mass equivalent;

Fossil fuel displaced gas

Current fuel usage 2,500,000 kwh/year
Proposed Boiler 1,000kW

Est. Capital Cost £400,000

Potential RHI income @1.6p/kWh £40,000 per year
Potential RHI income @2.5p/kWh £62,5000 per year
Internal Rate of Return @ 1.6p/kWh 5%

Internal Rate of Return @ 2.5p/kWh 13%




missions intensity to 2050
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The Target Carbon Intensity of the National Grid



e Fuel Pri ceseé

Electricity Price Forecast
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Even central case
has electricity
doubling in later
part of this decade
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Gas Price Forecast
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University of Cambridge
Dept of Chemistry i Lensfield Road
Energy Audit & Opportunities

A7.000 m2 area
Built in 195006s

MMixture of under-graduate
and post-graduate research

AContinual series of
laboratory refurbishments in
the past 50 years.




Dept of Chemistry T Lensfield Road
Energy Audit & Opportunities

Estimated Total Annual Power Consumption;

Selective metering of ICT Rooms and Mechanical Power Boards
Benchmark reference data for ICT & M&E Plant

O M&E Plant

B | ab Equipment
OICT




Dept of Chemistry T Lensfield Road
Energy Audit & Opportunities
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M&E Plant Electrical Consumption

M&E Power p.a.

O Fans

B Fumps

O Eefrigeration
O Splits

W Lighting




Dept of Chemistry T Lensfield Road

Energy Audit & Opportunities
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Dept of Chemistry T Lensfield Road
Energy Audit & Opportunities

Opportunity for Zone Presence Detectors on Fume Cupboards

Sashes Closed Sashes Open
Minimum Flow Maximum Flow

Exhaust Valve
Actuator

VAV Hood Operation



Dept of Chemistry T Lensfield Road
Energy Audit & Opportunities

Opportunity for Zone Presence Detectors on Fume Cupboards

Melville Lab i 10 No fume cupboards
- with zps

112 Lab T 9 No fume cupboards
- no zps
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Dept of Chemistry i Lensfield Road
ZPS Test

Over a period of a week, we measured the airflow through the 2 No
10 No Fume Cupboard Laboratories;

Result is 50% less air passing through the lab, which is fitted with ZPS.
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Dept of Chemistry T Lensfield Road
ZPS Test T using Variable Static Pressure control of fans

Supply Fan Power over the 3 days Supply Fan Power over the 3 days
With Constant Static Pressure With Variable Static Pressure



