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Main aim: 50% reduced energy use and CO, emission
of healthcare districts in 10 years

EU STREAMER GOALS

Achievements:

« Create generic semantic BIM+GIS typology models of
Energy-efficient Buildings in healthcare districts

* Create a framework for BEM (Building Energy Model)
lifecycle model inter-connecting BIM, BAM, BOOM

« Create a design decision-support tool as an interactive
tool which accommodates: BIM+GIS models; KPIs for
energy, life-cycle cost, fuctional quality; and
stakeholder requirements
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EU STREAMER OUTPUTS

« Semantic labelling methodology

* KPI tools (energy — quality — cost)

* Design configurator — design validator

* Design rules (rooms — MEP — facade technology)
« Data requirements checking

* Participatory design process

« Dashboard (decision support tool)
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EU STREAMER DESIGN PROCESS
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EU STREAMER labelling aﬁl
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The Rotherham m a"_%]

NHS Foundation Trust

Introduction

 TRF has been reducing its energy bill for a decade

 TRF is currently obtaining electrical and thermal data for the test areas on a
monthly basis

utilityw se®

......

« Atttention is now focussing on more local and specific refurbishment and
upgrades
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Progressive improvement
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NHS ESTATES AND FACILITIES DASHBOARD 2014-15

THE ROTHERHAM NHS FOUNDATION TRUST |

ks

TRUST METRIC

201215 QUARTILES FOR ACUTE - MEDIUM
Organisation type [ Domain 1 - Effidency - Cost 201415 | Trend| 201314 Lowest Lower Quartile | Median Highest
Commissioning region [ NORTH OF ENGLAND | [Total estates and facilities runnings / ATC £1,000 / ATC ; 45.17 ] 24.68 243.59)
Total estates and faciites running cosea £/m2 115.44 30116 678.81
2014-15 2013-14 [ Total Hard Fadiities Management coste £1,000 / ATC 53 23.70] 59.12]
Total occupied floor area m2 77,404 76,938  |Energy costs £ [ Units kd 0.06 0.11
Total estates and faclibes running costs £ 14,653,529 16,404,280 | [Bullding and engineering maintenance £/m2 27.25 63.70)
Potential total E & F running cost saving by moving to the trust type median £ 0| 0 Portering £/m2 n/a 14.81/ 24.13)
Potential targeted E & F running cost savings from individual cost elements £ 127,976 551,916 [Water and sewage costs £/m2 L ; 3.48 7.86|
Potential cost savings from improved utlisation of space £ To be confirmed Waste costs £ / tonnes 4 62.99 227.09) 640.98,
% of occupied floor area operated under a PFI contract % 0%] not collected Total Soft Facilties Management costs: £1,000 / ATC r 39.10 72.52
% of occupied floor area under direct NHS management % 100%| not collected Laundry and finen costs £/item L 0. 0.31) 4.87
E & F running cost of floor area operated under & PFI contract £/m2 0.00) not collected Food costs £/ meal ~ 3,92 11.20]
E & F running cost of fioor area under direct NHS management £/m2 189.31] not collected (Cieaning costs £/m2 ’ 14.40 39.50) 89.27
in 2 - Effectiveness - Produe Lower Quartile Median Highest
et s AR T s ot ow = " (Occupied Floor Area - ATC 1,000 m2 / ATC 0.26 0.31 0.51
» . [Amount of utilisad space % 96.2% 97.9%| 100.0%
Trust metrics plotted against the trust type median P = il e =
[Total income earned per area E/m2 2,592 2,974 | 5,127
1. Total running costs - ATC Estates and facilities staff sickness absate % a5% 5.2%! 7.4%)
‘ | Amount of energy used Units / m2 37229) 464,01/ 828.42
| Portering Beds/WTE 8.88 11.24] 19.43
| Waste - ATC ATC ratio* azf 4.77 10.95
[ 5. Reported capits Laundry and linen - ATC ATC ratio* 822 8.87 14.95
[ investment requi plast Ficor Ares - ATC Food service productivity Meals / Beds / Day 200 268 4.09)
‘ eliminate CIR Cleaning productivty m2WTE 530 624 928
|Domain 3 - Safety : Trend|  2013-14 Lowest Lower Quartile Median Upper Quartile Highest
jca FKar) 2 .8 i 0.00 W 79.22 155.84) 429.36)
| [Reposted Critical Infiastructire Risk 0 6,847,959 13,741,583 36,475,939
| | Fires recorded 0 0 2 3 21
[ Faise Marms 10 50 68 82| 161
4b. Total reported bac i ,:;:’r::w umber of people injured resulting frogs) 0| o n. 1
maintenance iminate CIR/Area [Number of patients sustaining injuriesg evacuation 0 [ 0 0
| Domain 42 - Quality - Patient Envient Lowest Lower Quartile Median Highest
Condition, Appearance and Maintce 77.07% £2.80% 39.08%| | 99.56%|
| o (Geantiness 90.64% 95.24% 97.60% 100.00%
| and Maintenance t Food T7.71% 84.52% 87.61% 96.87%
| Privacy, Dignity, Welibeing 75.36% 81.83% 85.71%| 98.24%|
- 201415 - -2013-14 S e ey 17.07% A2 80% 3.0 g 72 56%
I Dunwtia 49.31% 66.79% 72.64% 92.04%)
R Sl i i 14 - Quality - Infrastrucl Trend| 2013-14 Lower Quartile Median Highest
Total reported backiog maintena - £/m2 2 ; 7028 21118 58165
[Amount of functionally sukable space % 89.53%) 99.04%| 100.00%|
Single bedded rooms % 22.2%) 53.3%)
0 kg/m2 112,61 199.66|
Quartile 1
Quartile 2 [Domain 5 - organisation Governy rocesses | Lowest Lower Quartile Median Highest
Ouartie 3 N Nemstndnt requirad n e IR £ o 1,762,705 | 6,847,959 36,475,939
Quartie & ORI ealgeunt required 15 el g 3 0| 6,443,458 19,942,998 59,120,000
|Capkal spend as % of NSV of land anungs % 0.1% 2.0% 36.0%
v e S R £/m2 0.00} 180.58 6093.75,
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EU STREAMER REFURBISHMENT PROCESS

Inputs
e Zone schedule
*  Floor schedule

e Block model l
*  Written description > Building model ~ —> Option model —— UK NCM SBEM
* Upgrade options I. E
Project User Global Dictionary
Dictionary Choices Assumptions
Capture and Web-page dialogue Use of assumptions
merging, including triggering filtering and a global
Streamer resources of building model dictionary to
and project to make an option prepare analysis
dictionary model model

Output Dashboard

* Energy demand

* Energy consumption
* Upgrade cost

* Areaserved
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Rotherham Hospital The Rotherham L¢3 aﬂ-_‘r\

NHS Foundation Trust

*  Block model
\ _— + Blocks and floors
» Geo-location and rotation
\ « Topography
N - - Map

 Departments
* Areas and volumes

* Zone and System model
I « Two zones (OPD and WB6), spaces, floors
+ attributes
* key groupings
» Systems, component, type
=iy \ » fixed
* options

*  Meter model
» systems, component, type
* annual estimated consumption
» served zones
» sharing cross factors
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TRF RH1 Federation @AEca QB

Multiple sub-models
COBie format

A 1] E L [ (1] 1 ] L] L Ll ]

2 TRF AH1 Moors mmﬂm.‘_:..- Saahwmdtbed | Facility TRF RH1 |- \Usen\nick Documents Wy Projects\EU Streamer VWP Fymodels\TRF RHL Noors flooritcami nia :
| i TRF tll‘!_rmw: mmﬂmw Facility THF BH1 |C \M}Eﬁ\bﬁcmrﬂl\.ﬁﬂrn}fﬂlﬂb ktmnm'll.'ﬂﬂ-'ﬂnudlll'l."ll-__“l-li_:mmﬁlgﬂl.l!clnﬂ n/a JTRF KH1_ zones
;4 TRF_RH1 soreys mumﬂmm&l_{m TRF_RHI | C-Ysersne b Documsants\dy Projecta\EL StreameWWi Pumodeh\TRF_RH1_sloeeyn_storey.ifcoml nia | TRF_RH1_storeys
| & TRF_RH1_pyvtems Closeout Submit|ifcReteren Submirted|Facility  [TRF_RHI [ \Wsen\nk i Documents\My Projecti\E U Streamer Wi Tumodsi\ THE_FHL yystems_syatem, om n'm (I TRF_RHI_ wystems
| 8 [ TRF_RHI_massing Choseowt Submit]il Melerer Submiited|Facility | TAF_RH1L C \Lhsersnic ki Documents\hy Projects\ELI Streamer\WH Pimod els\TRF_RH1_massing ifcaml s TRF_RH1_ma
[ I I ] . 1
E::_ Ione  Type Component I.'i',.-d::m Assemisy ICmdm Spae - Respuce  Job  Impact  Decument  Altrbate  Coorinate  lusue -:_l &

 Massing

« Departments

« Storey

« Zones and Systems
 Meters
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Massing @'AEC 3 The Rotherham m aﬂ

x NHS Foundation Trust
OUARTER1

Sketchup Pro with IFC import/export

Q1 space design tool
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TRF RH1 description @AECS aﬂ
' — . m CE TS

° Summary report [ TRF_RH1 L. 0 ==
® Text descri ption C | [ filey//C/Users/nick/Documents/My%20Resting/classification/RASE/TFy @ [@ = |
* Manual markup TRF RH1 |

« 10PD

= 12 Copstruchion

e 121 Windows The windows are & wit Lot . T -

ingulated and block work up to gill heioht and TPV C double glazed

* This image shows the type of windows i the OPD

Report Copyright (c) 2006-2015 AFC? Lid.
Content Copynighi (c) 2006-2012 TREF.

a3
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Out-Patients Department
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Ward B6 : Surgical Ward The Rotherham [/2F3 aﬁl

NHS Foundation Trust
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Ward B6 2 AEC3 aﬁ
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File view Disgiay Navigation Query Eairas Wisdow 7

=R

Hih* ¢ M o @l o D
W 1zt

~ TR Rl

FILI Y

7 + INTRERHL
= o 8 TRE AL
B [}

= c

= IficSpece [3]

r ﬂfmn:
& ooy
B ons

-
+H

Elurrwi!"|_lq‘;“:

Raacy

VB l6]'F-

Weulldma

HoPeect
Ncsete
Ncipace
Hitatem
e o

AR R NN N

IcBull cira ElemsrProsy
MeduilEmaShongy

=il
""""" PESEEEE T
= IF= : =T e Iuraumes T e
sterh v
| Drescription Value | Descrichon
8 C08ie Zone Properties for Zone found in feFane
Update 2015-02-15 The date of the rewision Inceenal Tvoe fefane
Zone Dutpatients Departmeant i FI00474
Shapes Crossbasr Charactaristic shape or farm. E—— GLILy TrronOOOODOMRN 0ELF
Floor [1] Ll T GLILY {raadabie) e b C00- 0000 D00 OO
Grosificadlres | 2023 Ared (i) — HNama 8]
STREAMER Us... UQ:Office Use STREAMER Use Labeiing 300 — [Descngban Crpatients Department (0.
LATREAMER Accessiniiin L aneiinn 2l Sind seaff STREAMER Accessibiling Lab. | | Omject Tyoe L - Crifice Lise | A2 - ot
STREAMER Co..  C1 : Office lavel STREAMER Constrsction La_ | Larper Mame
STREAMER Ea. E5: Office level and medica.. | STREAMER Eduipment Labe P Color e, ofl, B, AES ta Color
STREAMER Hv.. H3 : Patient roon. examinal.  STREAMER Hygiens Labelii.. & Local Placement
STREAMER DOp.. Ol Monday 1o Friday from ... STREAMER Dparations Labes, | Poartion o000, 0000000, [ 000000
CeilimgHeight nfa Clear Height (mrmi || £ Directian 1 G000, D.o0oon, (000000
HeatedVolume 5158 Heated Volume (mai 1 1 ¥ Diérection [LENACEHO0, 1 O0RO, [0
HeatedViolume... | 2 830000000000003E-2 HY % of Site HY |1 7 Directian (000000, 0.000000, 1 00000
MNumbariHAreas B (b Recepnons ENT, Oral = | Nou ol Areas |
Mumber(HRoo.. 68 Mo of Rooms
——  NumberttCor.. 4 Mo of Cormicors
——  MumberGiHea_  nfa Moo of Rooms Heated MName —— [ Yalue
——  Heatnglircwts 4 v BMS) Heating Cincurts A HeRelAmignsToGroup
——  EreciricalMeter—. | Mone Electnical Metenng Hespace OPDa [#100104)
——  Heathietenng Paone Hreat Metering HeSpace OFDE (#100105)
—  Yentdation Maturad (no AHLUY Ventilation HcSpace OPDe (# 1001061
HoorConstructi  Conorete and Scresd Fioor Construchon =
Hoorfinish Lno Fimor Finish +
Aoorbioles Stramit Boards between Flio_ | Floor Motes I&n{aﬁ £ ENtce tey
ExternaiiValiz Traditional Brick,/Block with . External Walls R -
Walibotes n/fa Wall Notes Makne Office lfse_
K Wi Types Full Hewghtf PYC-U Doutsle . Windcowes Location Ad . Paments visitors and s1aff
CeilingConstu.. | Suspetaled Gridl Ceilingg Constrsclion [temReterence Ad .
CeilingFinish Fitwebdarnd Tiles (Metal Slat.  Ceilindg Finih MName Pabents visrtors and starff
CeilimaoldDe.. 1080 Ceilinng Void Degpih {rmm) Locataon L1 - Offsce lewed
CeilingVoidCo.. M+E Services Ceiling Void Contains IremAederance (=}
HeatedCeilings  Freasperd Heatad Cedlimgs PMame CEfoe lewel
CeflingMotes Fitmeglass Thermal Insulation | Ceiling Motles Liscation E5 : Office lenweed s rivehinl Gased eatis alectii
ElectricalDistr. B Crabies C50 Elecirical Distribution Boand: emBaterence £5
smalfbowernp.. |1/ Specialist/ Kiichan amall Power Appliances —  Mame | (¥hon level and medica gases ovira electneal
Lightrirtings Twin 6 Gow T8 [ Sx18w Mod.. | Light Fittings Loscatian H3 : Patient rooem examination mam Deatment
LightingConsrol Mo Lighting Controd remEstarence H}.
LigghtL el 290 Comdors / 640 Recept.. | Light Liowets (s 5 =
Updated 2015-02-17T 100015 Date and tme of this update e Patsent room examination room treatment rea..
LoscEtan O] - Mordsy 1o Fridey from B : D0-18 - 00
EemAeterende o
i L Mame Monday 10 Friday from 8 00-18 : 00

MM

A

Sustainable Places 2017 28-30t June 2017 *°



TRF RH1 Systems

Multiple options
COBie format

\2 AEC3 aﬂ

*Existing and possible fabric and MEP system
options automatically captured
*Centralised CHP and DHW also documented
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Fabric and MEP systems

* including Options
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2 AEC3 aﬂ

AnnualEstimate = 365 * (EndReading — StartReading) / (EndDate — StartDate)

Metering

Audiclogy V1b Heat Meter Vie Heat Meter Audiology Heat kwh 0.025
ASudiclogy V17 Heat Meter vi7 Heat Meted Audiology Heat kwh A0, HI0
Aul:lidﬂr:-ml V18 Heal Meler V18 Heal Meler .I'Juur|i|:-|r:|gl|r Heal kwh 5.RI10
Audiclogy V19 Heat Meter via Heat Meder Budinlogy Heat kWwh 1.390
Estabes Admin EB24 Panc EB24 Pancl Estates Admin Electricity kKWh 15577
Eye Clinic EC7A Panel ECTA Panel Eye Clinic Electricity kWh 42317
Ewe Clinic EC7E Panel ECTB Panel Eye Clinic Electricity kWh 38077
Eye Clinic V22 riser Heat Meter V22 riser Heat Meter Eye Clinic Heat kwh 1.515
m Name -~ Meter Type 'Zone 'Fuel and Uni - ElectricityAnnualEstimate - GasAnnualEstimate - HeatAnnualEstimate -

Ward B6 B40 Panel B40 Panel Ward B

Electricity kWh 9526
Ward B6 B6 Heat Meter Heat Meter B6 Heat Meter Heat Meter Ward B6 Heat kWh 111.98
Ward B6 EB40 Panel EB4D Panel Ward B6 Electricity kWh 20117
Dral maxilic ECG Panel ECG Panel Oral maxillo Electricity kWh 2z14
Reception A EC3A Panel EC3A Panel Reception & Electricity kWh 22250
Heception A ECAE Pans| ECEE Panel Reception A Electricity kwh 17935
Heception A V20 tap Heat Meter Vil top Heat Meter Heception A Heat kwh {1.rug
Reception A V21 hottom Heat Meater W21 bottom Heal Metes HReception & Heat kwh 0.149
R-n-_.l_:upliun 0 ECHA Banel ECOA Parnel Rr:n:;l-epliﬁm 0 I-_'|::~;;1rl|,|ll,- kwih A1 TET
Reception O ECOR Panel ECOR Panel Reception O Electricity kWh 34836
Theatre 9 EB34 Panel EB34 Panel Theatre 2 Electricity KWh 33364
Theatre 9 T9 Main Main T9 Main Main Theatre 9 Electricity kWh 123473
Theatre 9 T2 MCC Banel T% MCC Panel Theatre 9 Electricity kWh 65169
Theatre 8 19 Total Panel Total T4 Total Panel Total Theatre 4 Electricity EWh 113061
Iheatre 9 19 LPY Pans| I P Panel Iheatre 4 Llectricity Ewh 14524
Ward A7 437 Panel iz Panel Wiard a7 Flectricity kwh 12107
Ward AT A7 Total Panel Totasl A7 Tostal Panel Total Ward 47 Eleciricity kwh 52083
Ward AT EA3Z Pancl EA32 Fanel Ward 47 Electricity kWh 11475
Ward A7 EA3Z Panel EA33 Panel Ward A7 Electricity kWh 28501
Ward B B40 Panel B40 Panel Ward BG Electricity kWh 9526
Mimed O D8 Uk Rlmbmr Umad BAstmr OC Weaad BAatar Um=t Blmtmr Lhimed OC st LAk 4494 MOD
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Metering \?2 AEC3 +]
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Sub-circuit monitoring

AELE - Mainis Ciciits

wear [

utilitywise®

Power consumption

WA
A

1003 W: Maximum— Highest daily rate

201 W: Minimum — Lowest daily rate

T o bl 1" W A, M 25 M 1
EET TR LAl TS " - ¥ w pm
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Model requirements checking
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Coaccs A

Asset Information Model

Facility

S . As-is and
l Build FM Met
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Rotherham Hospital

CHOOSING AN UPGRADE STRATEGY
SPEAKER: NICK NISBET

IMPLEMENTERS WORKSHOP 1, SESSION 7

The Rotherham m (-; AEC3 Stl‘eamel‘ag

NHS Foundation Trust S..-/ European research on energy-efficent healthcare districts
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www.aec3.eu @/‘AEC3 aﬂ

AEC3 Ltd.

AEC3. BIM experts for over ten years |

WWww.aecs.eu

EU STREAMER

The Rotherham E!ZZE

Streamer NHS Foundation Trust

Eurcpean research on energy-efficient bealthcare districts

Rotherham Hospital Challenge

The challenge is to determine the most cost effective options for key fabric/systems upgrades to specific departments

of Rotherham Hospital to achieve the best payback over a 10 year period.

Workshop.
d:;ham Hospital Proposal )

@ 2016 AEC3 UK Limited. nn@aec3.com
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NHS Foundation Trust

Eurcpean research an energy-sfficient healthcare districts

Streamer

The Rotherham Hospital NHS Foundation Trust (TRF) Workshop

Please enter your Workshop Team/Table Name:

Workshop Team:

Team/Table name:
Table1

Please enter your Workshop Team/Table Member Names and Organisations:

—Team Members:

Name: Bob Wakelam | Email: sw@aec3.com
Name: Nick Nisbet Email: nn@aec3.com
Name: Email:
Name: Email:
Name: Email:
Name: Email:
Name: Email:
Name: Email:
Name: Email:
Name: | Email:
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orc \2 AEC3 aﬂ

—Streamer Proposal: OPC - Heating
Options:
® Frenger heated ceilings with a small proportion of wet heating systems
) Underfloor heating system

—Streamer Proposal: OPC - Heating Controls
Options:

® Single temperature sensor heating confrol for whole zone

U Individual room/area wireless temperature sensor heating controls

—Streamer Proposal: OPC - Lighting
Options:

® Twin 6 foot 65W fluorescent T8, 4 x 18W modular fluorescent fittings and 38W 2 D fittings
' LED 600x600mm 40W ftile panel lighting and/or High Frequency T5 fluorescent fittings

—Streamer Proposal: OPC - Lighting Automatic Controls
Options:

® No confrols

) Occupancy sensor control and dimmable options

—Streamer Proposal: OPC - External Glazing

Options:

® Full height UPVC double glazed, bottom two panels opague, insulated and blockwork to cill
O Triple glazed units with greater natural light

) Solar tinted glass or film

© Solar shading

—Streamer Proposal: OPC - Insulation
Options:

® 25-50mm thick fibre glass insulation to ceilings and mineral insulation to external walls
) 100mm thick insulation to ceilings and additional cavity insulation to external walls

O Clad external walls with EWIS (External Wall Insulation System)
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Rotherham Hospital
EVALUATION: HAVE WE FOUND A GOOD STRATEGY?

SPEAKER: NICK NISBET

IMPLEMENTERS WORKSHOP 1, SESSION 10

The Rotherham m (-; AEC3 Stl‘eamel‘ag

NHS Foundation Trust S..-/ European research on energy-efficent healthcare districts
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Result page

RH1 Refurbishment

The Rotherham

NHS Foundation Trust

Streameraﬂ

European research on energy-fficent healthcare districts

EU STREAMER REPORT

Project: : RH1 Project
Date: : 2016-06-08T12:06:08
Prepared by: : AEC3 UK Ltd
rdash-OPCLT1-OPCEG1-OPCIN1-WB6HT1-WB6HC1-WB6LT1-WB6LC1-WB6EG1-WB6IN1

P —— D ptio
Proje RH1 Project RH1 Refurbishment
Phase Option rdash-OPCLT 1-OPCEG1-OPCIN1-WB6HT 1-WB6HC1-WB6LT 1-WB6LC1-WB6EG1-WB6IN1
e De ptio alue
RH1 Site Rotherham Hospital, Moorfield Road, Rotherham, RH1 9QX
ame De ptio alue
Building RH1 building Rotherham Hospital

GrossAreaPlanned GrossAreaPlanned 1123.00 m2
lAnnualEnergyDemand Energy demand 1603154.37| MJ
I[AnnualEnergyConsumption Energy consumption 1183493.76 MJ
Capital Cost Capital Cost 147954.75 £
Heating energy demand Heating energy demand 675609.15| MJ
|Auxiliary energy demand Auxiliary energy demand 138790.45 MJ
Lighting energy demand Lighting energy demand 33003.85 MJ
Hot water energy demand Hot water energy demand 336094.81 MJ
Equipment energy demand Equipment energy demand 419656.12 MJ
Natural gas energy consumption Natural gas energy consumption 1011699.47| MJ
Grid Supply Electricty energy consumptions Grid Supply Electricty energy consumptions 171794.29 MJ

a = De ptio

0 OPC OPC
BouwcollegeLayer Four way classification of hospital spaces by activity o
|AccessSecurity /Accessibility A2
Construction Construction complexity C1 C1 : Office level Concrete and Screed Suspended Grid
Equipment Equipment density EQ5 EQ5 : Office level and medical gases, extra electrical power and extra ICT data point
HygieneClass HygieneClass H3
UserProfile Usage profile U1
GrossAreaPlanned GrossAreaPlanned 500.00 m2
Internal Gains from Persons Internal Gains from Persons 109236.00, MJ
Internal Gains from Appliances Internal Gains from Appliances 242072.00 MJ
Internal Gains from Lighting Internal Gains from Lighting 1379.70 MJ
Internal Gains Total Internal Gains Total 352688.00 MJ

Name Description Value Unit
Zone lard-B6 ard B6
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Workshop 1: UK NCM SBEM Simulation results A

==@==BaseCase ==@== Projectteam == FTRealConstruction e=@m= \\/\Wright e=@==rdash

Heating energy demand
900000.00

Equipment energy

demand Auxiliary energy demand

Hot water energy demand Lighting energy demand
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Workshop 1 Simulation results QQ

Team Proposal Energy Cost MJ/£

MJ Saving

BaseCase L 0.00 0.00 0.00
Project team  wagHcr WB6LTL-WB6LC1 WBSEGL WBEINL 102731.00 126736.75 0.81
WWright  wBeHc1WBELTIWB6LCL WBGEGLBEINL 109394.88 120664.75 0.91
i e 125996.75 114473.50 1.10
rdash O WheLcLwhesecLwsens  255430.81 147954.75 1.73
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Interactive graphing of results

- - v v W v -

BaseCase 5] 0.00 0.00

0.00
Projectteam OPCHC1-OPCLT1-OPCLC1-OPCEG3-OPCIN1--WB6HC1-WB6LT1-WB6LC1-WB6EG1-WB6IN1 102731.00 126736.75 0.81 123 15
WWright OPCHC1-OPCLT1-OPCLC1-OPCEG2-OPCIN1--WB6HC1-WB6LT1-WB6LC1-WB6EG1-WB6IN1 109394.88 120664.75 0.91 110 14
FTRealConstr OPCHC1-OPCLT1-OPCLC1-OPCEG2-OPCIN2--WB6HC1-WB6LT1--WB6EG1-WB6IN2 125996.75 114473.50 1.10 91 11
rdash OPCLT1-OPCEG1-OPCIN1-WB6HT1-WB6HC1-WB6LT1-WB6LC1-WB6EG1-WB6IN1 255430.81 147954.75 1.73 58 7

Saving vs Expenditure
160000.00

£ expended

140000.00

® Projectteam
120000.00 ® WWright

® FTRealConstruction

100000.00
e The team that chose the fewest
50000.00 options, but spent the most, saved
double the energy savings of the others
and achieved the best pay-back.
60000.00
40000.00
20000.00
MJ saved
0.00 BaseCase
0.00 50000.00 100000.00 150000.00 200000.00 250000.00 300000.00
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Streamer

File Edit Stock Analysis Dashboard management MCA Help

T =

— ZBEM_AnnuslEnergyDemand_UK: REPORT- Energy consumption by End Uses (MJ
HeatingannualEnergyDemand: Heating energy demand: 0
CoolingAnnualEnergyDemand: Cooling energy demand: 0
AuxiliaryAnnusiEnergyDemand: Awdliary energy demand:  -391353.95
LightingAnnualEnergyDemand: Lighting energy demand: 3623257080
HotWaterAnnualEnergyDemand: Hot water energy demand: 0
EquipmentannualEnergyDemand: Equipment energy demsnd: -1304509.54

— SBEM_AnnualEnergyConsumption_UK: REPORT- Energy consumpticn by Fuel Typs (MJ
MaturalGasannualEnergy Consumption: Natural gas energy consumption: 0
LiguidPefroleumGasAnnualEnergy Consumphion: Liguid Petroleum Gas energy consumplion: 0
BioGasAnnualEnergyConsumption: BioGas energy consumpiion: 0
OilAnnuslEnergy Consumpticn: Oil energy consumption: 0
CoalAnnualEnergyConsumption: Coal energy consumption: 0

AnthraciteAnnusEnergyConsumplion: Anthracite-ECF. 0

SmokelessinnualEnergyConsumption: Smokeless enargy consumption: 0

| | GAPS | NUM | V2.2.6092.18901
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BSRIA benchmarks for general hospitals W/m?

Electricity 10.3
Small power « Strong methodology
Heating 80.1

— Merging of existing data sources

Table 3: Energy benchmarks based on BSRIA [10] Blue Book 2017

; — Use of simple labelling
Rotherham Hospital W/m? .
Flctricity from supplict 19 — Automated energy modelling
Renewable electricity 03 H H
On-site electricity generation 13.8 o C OI |a b O ratlve g a m I n g
Total electrical energy consumed 16.0
Natural gas for heating 199
Natur! goe for CHP - Weakness of energy simulation tool

| ay
Natural gas for process use (cooking, labs, etc) 0.4
Primary fossil energy 59.2 —_ C H P
Thermal energy utilised from CHP 12 .
Total thermal energy consumed 21.0 - H e atl n g CO n t ro | S
Energy need 74.6

— Known loads and activities

Table 4: Energy metrics published by TRFT (2017)

W/m2 Published SBEM Metered

Electricity Power Consumption 2007 175 347 o O p p O rtu n Ity
Gas Power Consumption 2007 53.3 249 ¢ . y ¢ . y
Electricity Power Consumption 2015 24 - G a m I n g a n d Le a rn I n g
Gas Power Consumption 2015 66.1 . Onllne Self assessment
Power Consumption 59.5
Heating power demand (gas) 179 — Mixed modelling tools
Auxiliary power demand (electricity) 3.8
Lighting power demand (electricity) 19.0 5.9
Hot water power demand (gas) 6.9
[ ]
Equipment power demand (electricity) 11.8 3.0 T h re atS
Table 5: Energy metric published by TRFT, predicted for two departments by SBEM and -_ Ove r m Od e | I I n g
monitored

— Confusion of comparative and
absolute predictions

Heating power demand (gas) -25.0

Lighting power demand (electricity) +2.3

Table 6: Change in RDaSH [11] power demand density from an example upgrade proposal
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The Rotherham m

Colophon NHS Foundation Trust

PowerPoint:  Rotherham Implementers Workshop 1
Issue Date:

Author:

Version:

The Streamer project is co-financed by the European Commission under the seventh research framework programme with contract no.: 608739. The information in this
publication does not necessarily represent the view of the European Commission.

© Streamer

All rights reserved. Any duplication or use of objects such as diagrams in other electronic or printed publications is not permitted without the author’'s agreement.

Thank you

s Any questions? \2 AEC3 S treamer

Eurepean research on energy-efficient heafthcare districts

Nick Nisbet nn@aec3.com
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