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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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ÅCambridge Science Park

ÅUniversity of Cambridge

ÅLiverpool Science Park

ÅEdinburgh Science Triangle

ÅNew Laboratory of Molecular Biology



Building Regulations;  The Road to Zero Carbon



Building Regulations 2010

Time-table:

May June July August OctoberSeptemberApril

Results of 

consultation 

published

All plans-

approved 

must meet 

new regs

New SBEM 

software 

released



Building Regulations 2010;

The óAggregate 25%ô approach.

Software to have embedded cost benefit curvesé

Potentially; 

Hotels  ï18% reduction from 2006

Shallow-Plan Offices ï30% reduction from 2006 



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;

ÅDimmable luminaires to reduce lighting load

ÅVariable speed DC pumps and fans

ÅVariable speed fan coil units

ÅContinuing to improve on air-tightness of envelope



Insulation

òJust how thick do our walls need to be?ó

We may have reached the ñeconomic thicknessò of 

insulation with wall U-values of less than 0.3W/m²K

Optimum 

economic 

U-value

Beyond this point money may be 

better spent on other measures



Improved Insulation?

òGlazing may be more cost-

effective to target ðespecially 

highly glazed buildingsó

The best walls: 0.1 W/m²K

The best windows: 1.0 W/m²k
10x

Walls: 90m² of area:

0.1 W/m²K

180W heat-loss @ 20 ºC

Windows: 10m²of area:

1.0 W/m²K

200W heat-loss @ 20ºC



Limits on solar gain; the end 

of the fully glazed building?

ÅFor 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 façade of the same total 

area that is 40% glazed using glass with a solar 

factor of 0.46.

ÅAny heavily glazed building will need significant 

solar shading

Solar Gain



Zero Carbon in 2019

The proposed Definition is principally focused on óregulated carbon 

emissionsô, i.e. heat, light and cooling

Potentially 10-20% of the óunregulated emissionsô, i.e. laboratory 

process loads will be included in the Zero Carbon definition. 

Three steps to zero carbon;

1) Energy efficiency

2) On-site renewable generation 

(3rd Party Feed-in Tariffs) or 

connection to district heating

3) Off-site allowance solutions



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.



Feed -In -Tariffs

From April 2010, new financial 

incentives for renewably produced 

electricity.

These figures are in 

addition to the circa 

9p/kWh you would pay 

for the electricity.



Feed -In -Tariff (FIT)

òHow many PV panels would I need to add to my building?ó

òWhat payback would these give me?ó

A 3,500m2 building would need a total array of 600m² 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 less than 10 -years

Total roof-area 1100m². 

PVôs cover 50% of it.



Renewable Heat Incentive (RHI)

Similar to FIT for renewable heat (heat -

pumps, solar -hot -water, biomass)

Out for consultation, should be 

confirmed later this year.

Monies will be paid based on heat -

demand on EPC

Particularly attractive to 

refurbishment ðconsequential 

improvement:



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%



The Target Carbon Intensity of the National Grid



Electricity Price Forecast
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Future Fuel Pricesé

Even central case 

has electricity 

doubling in later 

part of this decade

Gas price rise 50%



University of Cambridge

Dept of Chemistry ïLensfield Road

Energy Audit & Opportunities

Å27,000 m2 area

ÅBuilt in 1950ôs

ÅMixture of under-graduate 

and post-graduate research

ÅContinual series of 

laboratory refurbishments in 

the past 50 years.



Dept of Chemistry ïLensfield 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 PlantTotal Power Consumption p.a.

M&E Plant

Lab Equipment

ICT



Dept of Chemistry ïLensfield Road

Energy Audit & Opportunities

M&E Plant Electrical Consumption



Dept of Chemistry ïLensfield Road

Energy Audit & Opportunities

Power Metering of Mechanical Plant Power Boards over a weeké.



Dept of Chemistry ïLensfield Road

Energy Audit & Opportunities

Opportunity for Zone Presence Detectors on Fume Cupboards



Dept of Chemistry ïLensfield Road

Energy Audit & Opportunities

Opportunity for Zone Presence Detectors on Fume Cupboards

112 Lab ï9 No fume cupboards

- no zps

Melville Lab ï10 No fume cupboards

- with zps



Dept of Chemistry ïLensfield 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 ïLensfield Road

ZPS Test ïusing Variable Static Pressure control of fans

Supply Fan Power over the 3 days

With Constant Static Pressure

Supply Fan Power over the 3 days

With Variable Static Pressure


