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EXECUTIVE SUMMARY
University Hospitals Plymouth have appointed Services Design Solution Ltd to
undertake a dynamic simulation study of the proposed Community Diagnostic
Centre, Plymouth to assess whether the proposed building design meets the
requirements of AD Part L of the Building Regulations and BREEAM emission
standards (Ene 01).

The current SBEM calculation shows the building design achieves 23.3%
improvement on the Part L 2021 building regulation. This is through efficient
thermal envelope performance, building services and onsite energy
generation.

The onsite generation is provided by a 79.98kWp photovoltaic system.

The proposed building is predicted to achieve an EPRnc of 0.428 and this is
equivalent to 4 BREEAM Ene 01 credits, this achieves mandatory requirement
for BREEAM Excellent rating.
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1 INTRODUCTION
This report has been prepared to provide an overview of the dynamic SBEM
computer simulation modelling inputs.

Part L2 is main compliance obligations for new build, extension, and
refurbishment schemes in the UK. This requirement is determined by Building
Control.

1.1 Approved Document Part L
Part L is broken down into 2 parts;

♦ AD Part L1 (conservation of fuel and power in dwellings)

♦ AD Part L2 (conservation of fuel and power in buildings other than
dwellings)

The approved documents in conjunction the Standard Assessment Procedure
(SAP), SBEM and National Calculation Methodology (NCM) give minimum
standards for building emissions, fabric performance, building service
efficiencies and solar gain.

These standards put together also allow production of the Energy
Performance Certificate (EPC).

1.2 Local planning policy DEV32
Local planning policy DEV32 states:

“All major development proposals should incorporate low or renewable
energy generation to achieve regulated carbon emissions levels of 20% less
than that required to comply with Building Regulations Part L.”

1.3 Location and Land Use
The proposed building is located within existing Colin Campbell Court of
Plymouth City Centre. The site is predominately multi storey commercial and
residential buildings. Building location shown in red below.

Figure 1 – Location map

1.4 Limitations
This report is for the purposes of the interested parties relating to the project
only and any third party that wishes. The specification and detail included
throughout this report should be closely followed to maintain the integrity of
the results.
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2 THE BUILDING
2.1 Description

The proposed Community Diagnostic Centre includes;

♦ Ground floor with mixture of utility, store, wc’s, circulation, MRI scanner,
ultrasound and waiting.

♦ First floor with mixture of CT scanner, X-Ray scanner, Echo, ECG, Store,
Offices/Reporting, Interview, Utility and WC.

♦ Second floor with mixture of Office, Treatment, Audiology, Staff rest,
Staff change, Store and WC.

♦ Third floor consists of Stairs, Lift/Lobby and Internal Plant

The Part L2 IES model gross internal floor area of the building is circa 2,643m².
This is based on dynamic SBEM methodology and reflects the area shown in
the BRUKL report.

2.2 Scheme Design
The gross internal floor area of the building is circa 2,643m².

The modelling has been based upon drawings as created by KTA Architects.

Table 1 –Drawing Register
Drawing/ Revit Revision Date Received

2258-KTA-BM-XX-M3-A-P5-CDC (Revit
model)

P5 16.11.23

2.3 Geometry and Shading
Solar shading has been calculated for the building to take account of any
shading devices, overhangs, surrounding buildings, and topography.

Space Internal Shading External Shading

Building No internal blinds or curtains None

Table 2 - Shading Devices

Ground floor

First floor
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Second floor

Third floor

Figure 2 - Images of proposed architect general arrangement plans.

Images of the proposed building taken from IES energy model.

Figure 3 - South-west View

Figure 4 - North-east view
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2.4 Fabric Performance
The table below shows the enhanced fabric performance used for the
assessment of building carbon dioxide emissions and energy demand.

Table 3 – Fabric Performance
Construction Type U-Value (W/m2K) Thermal Mass

External Wall 0.1 2 Lightweight

Internal Wall - Lightweight

Ground Floor 0.1 0 Mediumweight

External Roof 0.1 2 Lightweight

Windows East, South and
West (frame and glass)

1.00 (G = 0.35, LT = 70%)

Windows North (frame
and glass)

1.00 (G = 0.40, LT = 70%)

External Glazed Door
(frame and glass)

1.20 (G = 0.35, LT = 70%)

External solid door 1.20 -

Air permeability 2 m3/hour per m2 @ 50 pa -

G = G-value (solar gain through glass)

LT = Light Transmission (daylight through glass).

Table 4 provides a predicted level of thermal mass for each element. This is to
provide an indication only. This building is thought to be generally of a
lightweight construction, and light thermal mass.

3 Building Services
3.1 Heating

Electric heat pump heating through ventilation system.

Main heating heat pump with SCoP 4 and secondary reversible heat pump
with SCoP 2.9.

Total heat pump SCoP 3.462.

Please refer to SDS design report for further information.

3.2 Cooling
Electric heat pump cooling through ventilation system.

Heat pump cooling SEER 4.2 and EER 2.7 .

Please refer to SDS design report for further information.

3.3 Ventilation
Mixture of hybrid ventilation and central ventilation systems providing fresh air
for optimal indoor air quality and thermal comfort.

Ventilation system performance show in tables below

Table 4: Ventilation Performance – Central system

Central System – Air Handling Unit (AHU)

Specific fan power (W/(l/s)) 1.8

Ductwork leakage test CEN classification A

AHU leakage standards Class L2

Control

System has metering and
provision for warning out

of range values

Heat Recovery 80% Plate heat exchanger
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Table 5: Ventilation Performance – Central system plus Fan Coil

Central System - Air Handling Unit (AHU) plus Fan Coil

AHU Specific fan power (W/(l/s)) 1.8

Ductwork leakage test CEN classification A

AHU leakage standards Class L2

Control

System has metering and
provision for warning out

of range values

Heat Recovery 80% Plate heat exchanger

Fan coil (W/ (l/ s)) 0 .3

Fan coil pump type

Variable speed
differential sensor across

the pump

Table 6 - Ventilation Performance – Hybrid Ventilation With Cooling

Hybrid Ventilation plus Fan Coil

Specific fan power (W/(l/s)) 0.2

Ductwork leakage test Default

AHU leakage standards Default

Control

System has metering and
provision for warning out

of range values

Heat Recovery 80% Plate heat exchanger

Local smoke extract ventilation system serving the Stairwell are not modelled
in the Part L2 calculation as they not be in continuous operation for occupant
comfort and health. These spaces are modelled as naturally ventilated.

The floorplan images shown below and on the next page show ventilation
system for each space.

Figure 5 - Ground floor ventilation system

Figure 6 - First floor ventilation system

Figure 7 - Second floor ventilation system
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Figure 8 - Third floor ventilation system

Please refer to SDS design report and drawings for further information.

3.4 Lighting
Proposed design incorporates high efficiency LEDs with a mixture of controls
including occupancy sensing control.

The following tables detail the lighting setup and efficiencies proposed.

Table 7 – Lighting Lux and Power Density

Space type Design lux
Power density
(W/ m 2/ 100lux)

Interview 525 2

Utility 525 2

Store 225 2

Toilet 225 2

Diagnostic Imaging 325 2

Office 525 2

Reception 225 2

Treatment 525 2

Changing 525 2

Plantroom 225 2

Circulation 225 2

Changing/ Shower 225 2

Server 125 2

Bedroom/ Sleep 325 2

Office/Open plan/Hot desk 525 2

Waiting 225 2

Please refer to SDS lighting strategy drawings for further information.

Table 8 - Lighting control strategy and parasitic power

Space type Daylight
dimming

Daylight
parasitic
power
(W/ m 2)

Lighting Control Lighting
control
parasitic
power
(W/ m 2)

Interview No - Absence detection 0.1

Utility No - Presence detection 0.1

Store No - Presence detection 0.1

Toilet No - Presence detection 0.1

Diagnostic Imaging No - Presence detection 0.1

Office No - Absence detection 0.1

Reception No - Presence detection 0.1

Treatment No - Presence detection 0.1

Changing No - Presence detection 0.1

Plantroom No - None 0.1

Circulation No - Presence detection 0.1

Changing/ Shower No - Presence detection 0.1

Server No - Absence 0.1

Bedroom/ Sleep No - None 0.1

Office/Open plan/Hot
desk

No - Presence detection 0.1

Waiting No - Presence detection 0.1

Please refer to SDS lighting strategy drawings for further information.
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3.5 Hot Water
Hot water provided via the main electric heat pump and heat interface units.

There is no associated domestic hot water storage or circulating return
pipework for additional losses. The calculation assumes a generic 90%
delivery efficiency to account for domestic hot water system losses.

Please refer to SDS design report and SDS drawings for further information.

3.6 Building Controls and Metering
HVAC and lighting separately sub-metered.

Lighting and HVAC monitoring and targeting control.

Building electric power factor correction greater than 0.95.

Please refer to SDS design report for further information.

4 Proposed LZC Technology
Assessment

4.1 Photovoltaic panel proposal
Based on the review of available LZC technologies, photovoltaic panels are
recommended as a viable renewable technology.

It is recommended that the plant room roof of the building is utilised for the
installation of Photovoltaic panels to provide an unobtrusive solution, with
minimal shading effects from adjacent obstructions.

The indicative roof area for the allocation of photovoltaic panels has been
highlighted green in the figure below. This area is approximately equal to 186
panels.

Figure 9 - Indicative location for PV installation

4.2 Data Inputs
Using the Photovoltaic Geographical Information System (PVGIS) energy
calculator the electricity generation of the proposed PV system has been
predicted using empirical climate data for the site. The data inputs are as
follows:

Table 9 - PV Performance

Description Data Input Comment

Location 50.371 (Lat), -
4.148 (Lon)

Plymouth

Inclination angle
35°

Fixed angle on
mounted system

Orientation 0 South Facing
Solar radiation database used PVGIS-SARAH Proprietary database
Nominal power of the PV
system

79.98 kWp
Crystalline silicon
panel type

Mounting position Roof Mounted -
Total Loss

-23.75 %

System losses and
overshading adjacent
from adjacent
buildings
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Table 10 - PV systems assumptions

Description Data Input Comment

Panel area 1.7 7m² Indicative size

Panel performance 0.43 kW Assumed

Number of panels 186 -

Panel array size
329m²

Excludes support
system

4.3 Results
Using the data inputs for the proposed PV installation the daily and yearly
electricity production is predicted and tabulated in Table 13.

Graph 1-PV energy production

From the above output data, the predicted annual yield for a nominal 79.98
kWp PV system is predicted as 81,706 kWh.
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5 Results
5.1 Part L

The carbon emissions associated with this scheme have been based upon the
currently proposed drawings and design, which has been modelled using IES
dynamic simulation software. The regulated carbon emission figures for the
building are as follows:

Table 11 – Primary Energy

Regulated Carbon Emission

Target Primary Energy Rate(kWh/ m2) 99.28

Building Primary Energy Rate (kWh/m2) 75.6 8

Percentage improvement better than the 2021
Part L2 Building Regulations Target

23.7%

Table 12 – Carbon Emissions

Regulated Carbon Emissions

Target Emission Rate(kg.CO₂/ m2) 9.0 4

Building Emission Rate (kg.CO₂/m2) 6 .93

Percentage improvement better than the 2021
Part L2 Building Regulations Target

23.3%

Appendix A includes copy of the BRUKL Output Document.

5.2 BREEAM
The Community Diagnostic Centre building needs to meet mandatory
requirements set out in BREEAM 2018 New Construction. One of the most
significant “credit heavy” sections in this is the energy section, specifically
ENE01 .

For the building as designed to achieve the BREEAM “Excellent” score (with
over 70%), it must achieve certain mandatory credits, of which ENE01 is key.

The compliance scores were run through the BREEAM Version 6.1calculator,
and the following results obtained:

Table 13 – BREEAM 2018 Hea04 credits

BREEAM Ene01

Reduction of energy use and carbon emissions
Credits
achieved

Energy Performance (EPRnc = 0.428) 4
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6 Conclusions and
Recommendations
We conclude that the Part L2 modelling results for the Community Diagnostic
Centre shows compliance with Building Regulations Part L2 2021.

The chart below shows the major contributors of the regulated building
carbon emission are lighting, auxiliary (fans, pumps, and controls) and cooling.

Figure 10 - Carbon emission distribution (kgCO2) per annum

Knowing the major contributors towards carbon emissions at this stage of the
project will allow future optimisation to improve energy efficiency and reduce
carbon emissions in the detailed design stage of design.

The photovoltaic system is currently sized to suit available roof space above
the Third-floor plantroom. This helps achieve a 23% improvement on Part L
2021 building regulation.

The building achieves local planning policy DEV 32.5 where 20% carbon saving
is required through onsite renewable energy generation.

The building also achieves mandatory Ene01 requirements for BREEAM
excellent score. The BREEAM Version 6.1 calculation tool calculates EPRnc
0.428 which equates to 4 credits.

Achieving BREEAM excellent is heavily dependent on photovoltaic system
size and associated energy generation.
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APPENDIX A

BRUKL Result With Renewables
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