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Energy Statement

Please see below the energy statement for the above project.

| am of course more than happy to answer anything further.

Yours faithfully,
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Andrew Livingstone MSc
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Project information

Design engineer: Andrew Livingstone MSc

Figure 1l Isometric of proposed building

Client
Ellis Williams Architects

Site address
Northwood College
Maxwell Road
Northwood
Middlesex
HA6 2YE

This is a temporary two storey building being to be used as a decant facility for the school over the
period of the hire.

The building will consisting of fifty eight units that are from existing stock. The original manufacture

date of at least 70% (40) of the units lies between January to July of 2010, taking full advantage of
the embodied carbon within the existing stock units.
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Minimum specifications for the units to be used within this project.

U-Values
Floor 0.19 W/m’K  appendixa
Walls 0.31 W/m’K  appendins
Roof 0.25 W/M’K  appendixc
Door 1.80 W/mZK from manufacturers website
Window 2.00 W/m°K  appendixd

Tablel U-Values

Please note that the buildings fabric has fully compliant U-values as indicated in Table 1.

The windows will be tilt and turn frames, with double glazed units consisting of soft coat and
argon fill. External steel security doors manufactured by Kirncroft or equivalent. All internal
lights will be high frequency T5 manufactured by Tamlite.

Web link for the external doors.
http://kirnsecuredoors.com/products/personnel-doors/

Web link for the light fittings.
http://www.tamlite.co.uk/

- Roof Panel

Roof Panel Barer @ 1:40 ==

Box Beam

Opening for window

Wall Panel

110 * 70 C16

100 - 100 - 12 EA

305 - 165 * 54 UB

Figure2 3D section of a standard unit
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Figure 3 3D section of a standard building complex

The proposed building will rely on natural ventilation, with the addition of extractor fans in critical
locations.

It is proposed that the space heating will be provided by electric convection, and the building will
have natural ventilation by means of opening windows. There will be additional mechanical
extractor fans providing 64 |/s extract each, with a specific fan power of 0.266 W/|/s.

For the purposes of this document we have assumed an air permeability of 5 m*/(h.m?) @ 50 Pa
This is a conservative estimate based on historic records.

| have also made the assumption that the electric power factor will be greater than 0.95.

MANUFACTURE & RENTAL OF RELOCATABLE ACCOMMODATION



Client : Ellis Williams Architects
Project : Girls’ Day School Trust (GDST)
Northwood College, Middlesex HA6 2YE

Date : 16" February 2014
ProjectNo. 246 13 Page|6 flexible modular accommodation

Calculation method.

The baseline and reduction energy consumption has been calculated by the use of SBEM — iSBEM
v4.l.e

Emissions associated with space heating are calculated from an electrical baseline, as gas is not
available to this project and the limited time that the building will be on the site.

The baseline carbon dioxide (CO,) emissions have been calculated using standard conversion factors.
Electricity: 0.422kgCO,/kWh From Part L2a (2006) Table 2.

4

SALES

SiBCAS

Figure4 Plan and isometric
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Baseline energy consumption and carbon dioxide emissions.

By calculation the Baseline energy consumption using iSBEM v4.1.e
We achieve the figures as in Table 2.

Annual energy consumption by end use

Heating 29.56 kWh/m?2 23.44 MWh

Cooling

Lighting 9.50 kWh/m2 7.53 MWh

Hot water 8.70 kWh/m?2 6.90 MWh

Equipment * 13.56 kWh/m2 10.75 MWh

TOTAL** 47.76 kWh/m?2 37.87 MWh 19,111 kgCO2/yr

* Energy used by equipment does not count towards the total for calculating emissions.
Table2 Summary of baseline energy demand
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Proposed energy demand reduction

Reduction in energy consumption and carbon dioxide emissions resulting from energy efficiency
measures, as in Table 4.

Within this proposal the only measures that are different from the baseline calculations are as

follows.

Replacing the space heating within all of the classrooms, prep-rooms and offices with air
conditioning units, the units suggested are Daikin wall mounted 3.5kW, 5.0 kW and the 7.1 kW.

Passive infrared controls for the lighting within all toilet areas.

Annual energy consumption by end use

Heating 16.42 kWh/m?2 13.02 MWh

Cooling 3.06 kWh/m?2

Lighting 9.44 kWh/m2 7.49 MWh

Hot water 8.70 kWh/m?2 6.90 MWh

Equipment * 13.59 kWh/m?2 10.78 MWh

TOTAL** 37.62 kWh/m?2 27.41 MWh 15,043 kgCO2/yr

* Energy used by equipment does not count towards the total for calculating emissions.

Table3 Summary of proposed building energy demand

Within this project no renewables have been allowed for.

Total CO2 emissions (kgCO2/year)

Baseline emmissions 19,357.1 kgCO2/yr
Improved emissions 15,043 kgCO2/yr
(after application of

energy efficiency)

% CO2 displaced in total 22.1%

Table4 Summary of CO2 emissionsreductions
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Possible further improvements

Possible further options for additional CO2 reductions include.
* Setting the air conditioning to only allow for room heating and not to provide room cooling.
Room overheating is a concern and therefore we will not consider this.
e Allowing for more passive infrared controls for room lighting. Cost prohibitive compared to
the potential savings.

Further reductions are possible but may not be beneficial or cost effective as a result of the
proposed time that the building will be on this site.

Conclusions
By the installation of the proposed energy saving measures this building will provide a good standard

of working environment to the end users and provide a 22.1% reduction of CO2. Which equates to a
predicted saving of 10.46 MWh of mains grid supplied electricity.
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Appendix A, U-Value for floor

SiBCAS

Mexinis macular 2coommIdacien

Documentation of the component 30, January 2008
Thermal transmittance (U-value) Page 1/7
Source: own catalogue - Ground floors
Component. Permaspace Floor
INZIDE

T lustraton of Inhomogensous layers is provided only bo asetst In Wsuallsing

fthe amangement.
OUTSIDE

Assignment.  Ground floor

Manuraciures Hame Thickness Lambda & R
[mj.  [WAmEY W]
numbar

sl g [EE]
11 BS EM 12524 Chipboard [300 kg nofg o100 019
2 BS EM 12524 Alumninium foll 005 mm 0.000 200.000 ﬁ‘ L1011}
3 Innomogeneous makenal consising of: 0.150 B 0054 278
Ja g::mm |saver |sowenal Spacesaver Roll B7.50 % 43 Il -
b BSEN 12524 Softwood Timber [S00 kgim?] 1250% 0.130 -
| BS EM ISD 6046 Slightty vent. air layer: 200 mim, dowrw. Reat fiow 0.300 2609 | 011
REE 1.00

U =019 Wim3K) Explanation see next page

Q .. The physical values of e bullding matenals has been graded by thalr level of quaity. Thesa 5 levels are the folowing
a .. A Data s entered and validated Oy the manwfacheer of suppier. Data is continucusly tested by 3rd party.
.. B: Data s enfered and vaidated by the manufachurer of suppder. Data ks certfied by 3rd parly
I C: D3tz ks entered and vakdated by the manufacthurer or supplier.

.. Or Information is ertered by BuldDesk withow! special agreement with the mamufachrer, suppler or others.

.. E: Information s entered by e user of the BulidDesk sofware withow! special agreement with the manufacturer, suppler or
Dhefs.

o

Uz =| .25 Winrx) u=| 0.19 Wim%)| Ry=| 3.30 reKkwW
Boistn of Umax vl Esglend, Weles. Spprresd Docement 118 [2008), Teble 2 - Hee Sulkd Cwelings
Ealtulaind wilh EsalbiCemah 351
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Appendix B, U-Value for wall

S cAs

N LRt U RatET & T T L ST

Documentation of the component
Thermal transmittance (U-value) according to BS EN 150 6846

Source:

own catalogue - External walls

Component: Wall_Permaspace_120_APO

flexible modular accommodation

19. May 2010

Page 1/6

OUTSIDE

INSIDE

This Miustraton of Nhamogensois layers is providad only to assist n
amangement.

~  visuglsing the

On the biasls of the given Infarmation boat The mhamogeneous |ayers, i 15 not
possibie ip estimate how and where bearing elements Intersect each other. It
was assumed that the [ayers Intersect crosswiss. The size of the areas was

caiculated comesponding to their percentage of the whole area.

Assignment: External wall

ManiFacirer Mame Thickness  Lambda @ A"
[mf,  [WAmEY IR
numbar
Fse : G
1 BSEM12524 Feender, lime and sand 0.014 neoo0 B 0.02
2 BSEM 12524 Bituminous paper 0.1 mm 0.000 0:200 g 0.00
3 BSEM 12534 Plywood [300 kgim] 0.010 0.090 0.1
4 Innomogeneous materal consisting of: 0100 0045 223
layer
43 Sant-Gobain lsover Isowaoi & Plus O 67 % no4n B -
Alrgaps Level 0 gL = 0.00 WHm) i
40 BSEM 12524 Softwood Timber [500 kg/m?) 0533 % 0.430 | =
[ 5  inhomogeneous material conslsting of: 0.000 & 180,347 0.00
ayer
53 Apoio Irsuiation Lin Eco-Britef w67 % 200000 [BE -
Alr gaps Level It g™ = 0.00 WHm)
5h BSEM 12524 Softwood Timber [500 kg/m?) 0533 % 0130 B B
[ &€  Innomogeneous materal conslsting of: 0025 0047 0.5%
layes
63 Apodo Irsuiation Lin Unventitated air laver 25 mm, hofz. haat faw 94 67 % 0.037 % -
fb  BSEM 12524 Softwood Timbear [S00 kgim?] 0533 % 0130 B -
[ 7  British Gypsam Limitzd Gyproc Wallbaar DUPLEX 0.015 0160 B 0.09
Fisl 0.13
[ o7 8
Ry = (Ry" + Ry")W2 = 3.25 nPKIW
Comection I U-vaue Tor accordng o deia U
WAmKY
_AIrgaps B5 EN 150 G046 Annex O L.000
0.000

= 1/Ry = ZAU = 0.31 WHmK)

. The valles of e tulldng matenals has been graged by their level of qualty. Thesa 5 levels are the folowing
. A Data ks entered and validated by the manufachmrer or supplier. Data is comtinuously tested by 3nd party.

.. - Data Is entered and vakdated by the manufachurer or supplier.
[O- Infarmation ks entered by BuldDesk witoul special agreement with the manufaciurer, suppler o ohers.

EenEEC o

E: Imformation is entered by fie user of the BulidDeck soffware without special agreement with the manufacturer, suppler of

" others.
= 0.35 Wirrx) u=| 0.31 Wimx)| Ry=| 3.25 reKW
Bouste of Umar wilue:  Esglend, Wiles. Spproesd Docsment L1A [2008), Table 2 - Hee S0k Cweiings
Ealtilaied wWilh Balbibeh 542
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Appendix C, U-Value for roof

SiBCAS

Mexinis macular 2coommIdacien

Documentation of the component 30, January 2009
Thermal transmittance (U-value) according to BS EN 150 6846 Page 1/5
Source: own catalogue - Flat roofs

Component. Permaspace Roof

OUTSIDE

On ihe basts of the given information about the inomogeneous [3yers, [ is not
possine io estimale how and where bearing elemenis Intersect each other. it was
assumed that e fayers Inersect crosswise. The sie of the areas was calculated
comespanding io their percentage of the whole anea.

INZIDE
Assignment: Flat roof

Manufaciures Hame Thickness Lambda @ R
L. eRmKy W]
numbar
Rse 004
Limitation becaesa of weakly ventiaied air [ayers 015
1 BS EM 12524 Bitumen feit'shest OO0 0-23o K 452
2 BS EM 12524 Bltumen felt'sheat D.004 0230 o
3 BS EM 12524 Bitumen felt'shest 0.004 0230 g b= =]
4 BSEM1i254 Plywood [300 kgim] 0.013 noan St
5 Inhomogenects material conslsting of: 0O0S0  BO5TT 860
iayer
53 BS EM IS0 6045 Slightty wend. alr layer: 50 mm, upwarts heat fiow 80,35 % 0625 | -
5o BSEMi2524 Softwood Timber [500 kgim?] 09,68 % 0.130 -
M &  Inhomogenecus matenal conslsting of: 0100 @1.142 o0
iayer .
fa  BS EM IS0 6045 Slightly vent. air layer: 100 mm, upw. heat ow o036 % 1250 [ -
BB BS EM 12524 Softwood Timber [S00 kg'm™) 09.64 % 0430 -
I--T BS EM 150 6046 Slighily wenl. air layer: 25 mm, upwards haat fow 0.o2s 0313 i 0.08
B Saint-Zobain lsaver lsowool Spacesaver Plus 0150 oosn B -
Alr gaps. Level 1: dUF = 001 WHmK) ;
[ =  Briish Gypsum Limied Gypme Wallboar DUPLEX 0.o13 0.0 B 0.08
REI e .10
I_ was nol [aken ino consideration In the calculabon
Ry =R+ TR, + R = 4.20 m /W
Correciion 1o U-value Tor acconding to defa U
WM KH
A gaps S EN 150 5946 Annex O .08
[Tein]
U =1/R; + ZAL = 0.25 WHmK)
@ .. The physical vales of M bullding materals has been graded by thelr level of quality. Thesa 5 leveis are the folowing
B .. A Cata s entered and vallkdabed by the manufachser or suppiles. Data Is continuously ested by 3rd party.
¥ .. B:Data ks entered and vallidabed by the manufacheer or supplier. Data & cerdifled by 3rd party
. € Data Is entered and vakdaled by the manufacturer or suppler.
a D kformation Is entered by BuldDesk without special agreement with the manufaciurer, supplier of ohers.
. E: Imformation is entered by fe user of the BulidDesk software without special agreement with the manufachurer, suppler or
imerE.
| .25 Winrx) u=| 0.25 Wim%)| Ry=| 4,20 KW
Soittn of Umax vl Esglend, Wiles. Spproesd Docsment LA [2008), Table 2 - Hee Sk Cweiings

Calculated With EBlkiDuah 331
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Appendix D, U-Value for window

Please note that this is the approved method of calculation the U-Value for a window system, CEN

U-Value Report Page:
. . Date: 11/12/2012
Person in Charge: Andy Roberts Time: 12:59 am
Job: Sibcas U-value Reports

Pos SPW300 Aluminium

1 Pcs. Window Element 1230 mm x 1480 mm, Consisting of a Fixed Field and a Tilt before Turn Window.
J Scale 1:100

-+ ||3#| External View

System: Senior SPW 300

66—
——12—

Area Area/Length U-Value Heat Loss
Profiles (U;) 0.491 m? 3.7 Wm2K 1.8 W/K
Glass (Uy) 1.329 m2 1.1 Wm2K 1.5 WK
Interconnection Glass (Psi) 7.362m 0.041 W/m K 0.30 WK
Total (U,) 1.820 m? 2.0 Wm2K 3.6 WK
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