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6.3

6.4

8.5

Ground source heat pumps

Heat pumps use refrigerant gases and an electrical compressor to take heat from a source
and deliver it to an output. In this way they can be used to supply heat to a building.

Traditional heat pumps use air as the source of heat but ideally, sources should have stable
temperatures for maximum efficiency and the ground provides such a source,

The ground acts as a huge solar collector and thermal store, which dampens fluctuations in
ground temperature. The fluctuations reduce with depth and stabilise at the annual mean
by about 12m below the surface; for the UK this is in the range 9-12°C.

Ground source heat pumps make use of this heat stored in the ground and raise it to a
more useful temperature of around 40-50°C. It should be noted that at these
temperatures, the heat produced is only useful for low temperature applications such as
underfloor heating installations; otherwise, a degree of top-up by conventional means is
required when used for generating domestic hot water for example.

The ground source heat pump system if applied to this project would comprise a thermal
pile ground heat exchanger coupled to a heat pump unit located within the plantroom. It is
proposed that structural piles will be incorporated in the foundation design and the
feasibility of utilising some of these piles, and extending their depth as necessary has been
found to be practical for heat transfer to and from the earth.

It will require extending & thermal piles 100 meters deep to provide 25 kW of heating,
sufficient to satisfy most of the base space heating needs.

A system of this capacity would be expected to save up to 3,950kg CO;/annum against a
conventional gas fired heating system which equates to around 20.9% of the required CO;
saving.

Space cooling heat pumps
The mechanical cooling installation will reject its heat utilising the GSHP heat dissipation
system and therefore achieve a very minor energy saving as it will not require any air
movement condenser fans.

Wind turbines

Wind power can be used to generate electricity either in parallel with mains supplies or
as standalone solutions using battery back-up. For this project, the parallel option only
will be considered owing to the requirement to only meet 20% of the site’s needs.
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6.6

In order to generate worthwhile guantities of electricity, average wind speeds of
between 5-6m/s are necessary (the UK government are currently advising 5.5-6.0m/s as

the threshold).

A cable connection would be required from the turbine to the mains electrical position
for the site / block, where the system inverter can be installed along with connection
into the mains electrical system for the building. In this way, a dedicated electrical load
is not required, because the generated power can be exported back to the grid at limes
when site demand for electrical power is less than that being generated by the turbine.
However, agreement with the Electricity Ulility Company will be required and will
involve installation of specialist metering equipment to allow ‘export’ of power. The
cahle route to the generator will be less expensive if the set is building mounted close to

the electrical intake position.

A 6kW turbine will generate approximately 10,000 kWh of energy per annum assuming
reasonable average wind speeds. Unfortunately, owing to the geographical location of
the site the average prevailing wind speed is well below 5m/s, rendering the option
unviable.

Biomass boilers

Energy from biomass is produced by burning organic matter. Organic matter is
harvested and processed to create bio-energy which can take the form of liquid or solid

fuels.

Although biomass is carbon-based {and hence generates carbon emissions), the carbon
that is released during combustion is equal to that carbon that was absorbed during

growth and so the fuel is classed as carbon neutral.

(The fuel generally requires treatment and transport, with associated carbon emissions
however, but these effects will be ignored here).

This system based on a 65kw load would require approximately 25 tonnes/year of wood
pellets and an estimated fuel store in the region of 30m°.

This would give rise to at least 10 deliveries of fuel/year which, with the sensitivity of
traffic movement along Milford Lane has lead to this option not being considered
further.
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6.7 Summary of Renewables’ Feasibility
Technology Feasible Reason
Photovoltaics MNa Insufficient roof area to achieve meaningful
contributian.
Solar Water Yes Roof area supports integration but some shading
affects efficiency.
Space  Cooling | Yes Part of mechanical cooling system but can
Heat Pumps integrate with Ground Source heat pumps.
Ground  source | Yes Can sensibly utilise the Structural piles with
heat pumps adaption as a heat source.
Wind No Insufficient wind speeds at site
Generators
Biomass Boilers | No . Regular fuel deliveries would be unacceptable
and require unavailable fuel storage space.
7.0 SUMMARY OF ESTIMATED ENERGY GENERATION FROM RENEWABLES

Feasibility of the various renewable energy technologies is discussed in the previous
section together with assessments of the expected energy generation and these figures
are presented in the table below.

Renewable Total Energy - Expected CO; | Resulting nett Percentage of

Technology Requirement | contribution €O, C0O; generation
of from requirement by renewable

development | Renewable (kg |  of building technology
(kg COz/annum) (kg %
_ CO;fannum) COzfannum)

Photovoltaics 18,877 735 3.9%

Solar Water 18,877 930 245,332 4.9%

Air Source 18,877 o =

Heat Pumps

Ground source 18,877 3,950 209,682 20.9%

heat pumps o

Wind 18,877 - -

Generators

Biomass 18,877

Boilers B
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CONCLUSIONS

It is the team’s intention to minimise the visual effects of the renewables integration
upon the landscape and building form and for this reason the team prefers to opt for
the combination of both ground source heat pumps and solar water heating.

Whilst the assessment has shown that ground source heat pumps achieve 20.9% of the
renewable target. Solar water heating gives 4.9% saving so both technologies which are
proposed at this stage result in a renewable on site energy saving in the order of 245.8%
against the base buildings energy target.

This offers some future flexibility in developing the final schemes within the constraints
of the project to account for issues such as soil type and its effect on heat conduction.
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17 February 2011

Slender Winter Partnership
The Qld School

London Road

Westerham

Kent

TH16 1DN

For the attention of Mr P Dunk

Dear Sirs

THE WATERHOUSE, HIGHGATE, LONDON

The tracking and CCTV survey of the underground drainage serving the above
premises was carried out on the 14 November 2011 and the findings were as
follows:-

1. Survey Information

For details of individual sections of drain see survey notes (1 - 8), survey DVD,
survey photographs CD and record drawing 3354/1.

2. Description of System

The drainage system is combined and collects the FW and SW discharge from
connections at the ground and upper floor levels of the building and also a further
foul drain from the rear annexe before leaving the site via a 150dia vitrified clay
(Cl) drain. The 150dia outfall drain leaves the site at the south east corner
beside the pond and runs through the rear of the adjoining gardens. We were
unable to determine the termination of this drain but assume it must connectto a
sewer in the direction of Millfield Lane/Fitzroy Park junction.

A further 150dia vitrified clay connection from the ‘The Wallace House' connects
to connect to MH2. We are unsure if this drain serves further properties.

The drainage pipework serving the property is predominantly vitirified clay. A
cast iron section of drain has been installed between MH3 and MH4 beneath the
building and a new uPVC branch drain has been installed from a gully to MH5.



Manholes are engineering brick construction with clay or vitreous chinerchannels.
Access covers are light duty, single seal cast iron or infill pattern.

3. Summary

Our report concentrates on the 150dia drain from ‘The Wallace House' and
downstream section all of which is to be retained.

The existing 150dia drain running across the site was in a fair condition with only
minor structural defects (refer to survey notes). We were unable to survey
beyond 55.0 metres downstream of MH1. Some root ingress was noted in MH1,
minor open/displaced joints, debris and sections holding water.

4. Recommendations

These recommendations are based on the existing retained drainage system and
should be incorporated as part of the proposed site redevelopment.

a. Obtain TWA records to establish location of public sewers and whether
the existing 150dia VC drain has been adopted by the water authority.

b. HV water jet clean 150dia VC drain upstream to MHZA and downstream
from MH1 to the sewer outfall,

¢. On completion of the cleaning works, CCTV survey the 150dia outfall
drain with camera mounted crawler to determine the condition and
location of the drain through to the public sewer.

d. We have indicated on the record drawing a proposal to re-route the 150dia
WG drain from ‘The Wallace House' boundary to MH1. This would remove
any defective pipework that exists and allow the new construction to
proceed.

Should you require further information or assistance then please contact the
undersigned.

Yours faithfully

Jim Durkin
JPD Technical Services
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Project: The Watarhouse ) Dhate: 0032011
_I_:EIam: Slender Wintar Partnership Referenca: _243!_ ENA_@__.J!_:‘:_

1.0

2.0

3.0

A

Introduction

Az parl of development of land presently occupied by a property known as The
Waterhouse, it is proposed that the building be domaolished and a new property be built
on the grounds, As part of the new develapment it is propased that mechanical plant be
installed within tha site damise.

Paragon Acoustic Consulianis Lid has been commissioned to conduct an environmantal
noise survey o obizin statistical noise data to characterise the existing local background
and ambient noise climate at the site. This nformation is used o determine if the
proposed new plant selections will meet with the Local Autharity noise policy.

The assossmenls conlained within this report will include the principles and
recommendalions contained within the following documents.,

» BS 8233:1999 "Sound insulalion and noise reduction for buildings
— Code of practice”

The client has advised thal in certain instances the operational period of the proposed
mechanical plant shall be 24 hours.

Site Description

The property of the Waterhouse is to be demolished and re-buill. The following
paragraphs describe the areas local to the Walerhouse sile (the site),

The site is accessed via 2 galed enlrance sifuated on Millfield Lane, beyond which lig
wooded arozs of Hampstlead heath.

To the south and south east lie the gardens of number 55 Fitzroy Park, including a largs
pond within the space. To the east lie numbers 63 and 51 Fitzroy Park and assoclated
grounds. Various other residential propertics are localed on lhe east side of Fitzroy
Park.

To the north lie the residential properties and associated grounds of propertics known
as “The Wallace Housze" and “Dormers”, beyond which lie other residential dwellings
and agscciated grounds.

The site iz illustrated by plan in Appendix A.

Existing Noise Climate

Road Traffic

Middle / far distance wvehicular road Irallic was deemed to provide the primary
contribution to the ambiont noise climate proximal to the nearest affected residential
premises, The overall noise comprises both individual "event” type emissions. from
vehicles passing along local roads, and also confinuous low freguency “rumble” due to
middle distance fraffic flows.

Paragon Acouslic Consiltants Ll T: 0118-544-8444  qefi2



Project: The Watarhousa Date: D320
Client: Slender Winter Partnership Reference: 2431_ENA_3_JG

3.2

3.3

3.4

4.0

441

4.2

Rail traffic

Hail traffic noize evenis were nol observed during the survey pariod.

Aircraft

Aircraft overilights were not observed during the manned survey pericd. Although it is
likely that the noige lovels measured will include contributions from medium and high

allitude aircrafl.

Mechanical Moise Sources

Mo other mechanical noise sources were observed at the site.

Environmental Noise Survey

Measurements

The environmental noise survey was carricd out generally in accordance with tho
principles and procedures set oul within BS 4142:1997 "Melhod for raling industrial
noise affecting mixed indusfrial and residential areas".

The noise monitoring commenced on 14™ February 2010 at approximately 09:15 hours
and continued until 09:46 hours tho following day. The monitoring was generally un-
manned.

The measuremenis were made at the assessment location as describad below.
= MP1: Within the grounds of The Waterhouse, north of the existing premizes.
The measurcment location is [lustrated on the site layout drawing in Appendix A.

Various siatistical broad-band and speclral sound pressure lovel measurements wers
obtained during the survey, A measurement time interval 7, = 15 minutes was used for
sampling, Moasuroments of the percentile level Lagg 7 wera made using the socund laval
meter fast ime constant (125ms), as por clause 3.10 of BS 4142:1997,

The quantilies recorded includod:

¢ Lgeq: the equivalent continuous noise level over the measurement
period

*  Lime: the maximum sound pressure level (Fast ime-weighting)

*  Lag lhe noise level exceedad for 10% of the measurement perlod

#  Lagg: the noise level exceeded for 90% of the measurement period

Weather during survey period

The weather condilions at the slarl of lhe survey during the manned period of the
survey were dry and mild with a slight breeze. Al the end of the survey the wealher

Paragon Acoustic Consultanis Lid. T: 011 8-044-8444 Fol1z



Project: The Waterhouse Date: GH0E2011
Client: Eiand:inmar Partnershig - _Iflnfnrunt::::__:?_4_:i.1_-ENﬁ_3_JG

4.3

4.4

conditions were similar, The weather forecast did not indicate thal adverse weather
conditians would occur for the survey duration,

Instrumentation

Sound pressure level measurcments were oblained using the following instrumentation
complying with the Type 1 specification of |[EC 80651, |EC 60804, |IEC 61260 and IEC

G672
o Norsonic Type 118 Sound level analyser, serial number 31920
s Norsonic Type 1225 V2" microphone

Adidilionally, the following equipment was used;

=  MNorsonic CA-1317 Weather protection kit

¢« MNOR 1212 microphone outdoor protection kit

= Tripod

*»  Camera
Calibration ¢checks were made prior to and after complotion of measurements using a
Morsonic Type 1251 acoustical calibrator complying with Class 1 of IEC 842 (1988),

calibration level 114.0 dB + 0.3 dB, @ 1.0 kHz. Al instrumentation carries a curront
manutaciurer's cerlificate of conformance a copy of which is attached to Appondix C.

Results

The recorded statislical broadband sound pressure levels are shown within Appendix B,
and the LASD background noise levels indicated graphically below:

LASO Background nokse levels

TN 4 0L D
IO A
BT R TR EREE R L]

—— AR Rachpracdae el

The recorded statistical broad-band sound pressure lovels are shown within Appendix
B, and the lowest representative daytima, evening and night-time background noise
levels obtained are rounded fo the neares! integer and summarised in Table 1.

Paragon Acoustic Consultants Lid. T: 0116-844-8444 Jofi2
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5.0

5.1

Table 1: Lowes!l Background Sound Pressure Level Measuroments

Measuremont Position Day time Might time
Lasajo otz Lnenynacon o700
MP1 40 dg 35dB

Evaluation of external Noise Criteria

The local vicinily primarily contains residential premises which must be given due
consideration in terms of acceplable levels of noiso exposure from the new plant.

Resldential properties.

B534142:1997 "Mothod for rafing industrial noise affecting mixed residential and
industrial areas” describes a melhad of determining the loval of the noise of an industrial
nafure, together with procedures for assessing whelher the noise undor invostigation is
likely to give rise to complaints from persons living in the vicinily. In general, (he
likelihood of complaint in rosponse to a noise depends upon factors including the
margin by which il execeeds the background noise level.

In order to establish the Local Authorily Moise Paolicy this practice visited the Camden
Council web site and downloaded their noise strategy from the following web page:

hilpx¥search.camden.gov.uk/search 7site=default _collection&client-camden frontend&ao

utput=xml no did&prodysivleshecl=camdon frontend&sort=date33AD%3AL33Ad1 &0

e=UTF-88ie- UTF-Ba&ud-1&qg-mechapical+plani+nolsotpolicy+ &x=158y=7

The policy iz reproduced in italicised text as follows:

Ventliation ducts and air handiing equipment

16.33 The following standard applies to all aircooling, heating, ventifation,
extracfion and conditioning syslems and (o any ancillary plant, ducting and
aquipment which would have an impact on e external environmen|. The Counci
seoks o ensure that noise level oulput front all such systems does nal increase
gxisting ambient noise levels, in order to protect existing levels and prevent
‘creep” (a rise in background noise levels), This meay require close co-operalion
befween an environmental or air handling engineer and ihe architect (o agree an
acceptable design solufion for the particular premises and uses for which (he
system is dosigned,

16.34 The Councl considers (hal for new developmenis lnvolving naoisy
plantequipment or other uses, design measures should be laken (o ensure (hal
noise levels predicied af a point 7 melre external ta sensitive facades are at least
5dB{A) less lhan the exisliing background measurement (LASQ) when the
equipment is in operation. Where it is anticipated that equiprent will have a noise
that has a distinguishabls, discrafe continuous note (whine, hiss, screech, hum)
ardior if there are distinct impulses in the noise (bangs, clicks, clatters, thumps),
special altention should be given fo reducing the noise levels from plant and
equipment at any sensitive facade lo at least 10087A) balow the LAZ0 level

Our interprotation of the wordage relating to “sensifive facades” is that this will
refer (o third party noise sensitive facades, i.e. not including the facades of the
dwelling known as The Waler House.

Paragon Acaustic Consuliants Lid, T: 0118-944-8444 - 40f 12
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5.2 External noise criteria

The derived external neoise criteria to which the new building services plant shall be
required fo achieve are summarised in Table 2:

Table 2: Limiting Moise Criteria Applicabls @ 1m From the Affected Pramises

Plant lncation Recaptor Rating lawvel Raling level
Daytime Might time
{07001 500 (23:00-07:00)
Lt Lar
Any bocation on site All third party properlies 35dB 30 dig

It mechanical plant contains nofse of a distinguishable, diserete continuous note (whine,
hiss, screech, hum) andfor distinet impulses (bangs, clicks, clatters, thumps) a 5 dB
penalty shall be included within the assessment as described within BS 4142:15987
“Melhod for rating industrial noise affecting mixed indusirial and rosidential areas” and
the Local Authority Moise Policy.

6.0 Review of Proposed Mechanical plant noise sources

Detailed calculations have been carried out in order to determine the likely level of
airbome noise transmission oufside the ienlilied assessment locations due to the
operation of the proposed new plant to be installed on the site, indicated in the below
two skelches:

Faragon Acoustle Consultants Lid. T: 0118-544-8444 - Bofi2
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Client: Slender Winter Parinership Reference: 2431 FNA 3 JG

AV room cooling condenser

T Bea iy, E - /
— e g *a ", o

C : e, = (—?v .'r

Wine store condenser
The following sections provide a record of the proposed new plant, the aperalional
sound lovels usod as the basis for this assessment.

6.1 Plant Moise Levels

The external heat rejection equipment will be either an air cooled condenser or a dry air
cooler. The manufacturers published operational noise levels ara reproduced for both of
these options is indicated In ltems 1 below, howoever it is noted thal only one of these
will be inslalied.

Item 1 — option A
1 Mumber Adiabatic cooler; Noise Data

Moise Data — per Cooler

Freguancy {Hz) a3 125 150 S0 1400 2000 24000 8300 Totaf
Sound Power (LAl 25 45 53 57 as ad o 54 gt
Sound Prezsure  (L.A) 35 1‘% 10m calculated in accordance with BS EN-1 34487 Parallel Plped)

Mote that the sound power levels shown are A weighted.

Paragon Acousfic Consultants Lid. T: 0118-944- 8444 Gof 12
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ltem 1 — option B
One number Condenser ref Mitsubishi Model PUHY P 350 YHM-A (-BS)

Mrasuramant sandifion
PUHY-P250 400 450 HM
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[tem 2

If air source heat pump system is incorporated the external unil associated with thal
scherme would be located adjacent o the heat rejection unil. This will potentially be one
number Mitsubishi Model PUHY 600
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Item 4
Wine store condenser RXS20-25G

fl-? TECHRICAL SPECIFICATIONS
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Paragon has assumed thal lhe Wine store condenser will operate at High mode in

cooling.

Vibration — condensing unlis

Apart from the wine store condenser and AV condenser all other plant indicated hertin
shall bo located on the ground and not struclurally connected to the building, as such
the manufacturers internal isolators will suffice. However, the wine cooler condenser
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Project: The Watarhouse Date: 090372011
Client: Siender Winter Parinership - Reference; 2431_ENA_3_JG

and AV candenser are |0 be located on the roof of the building and shall be installed on
vibration isolation mounts.

Itis recommended that the client provisions for appropriate vibration isalation mountings
for the proposed wine cooler condenser and AV condenser. 1t is proposad thal the
condansing unit be placed upon the roof of a residential property. It is recommended
that the plant be installed on vibration isalation mounts providing a minimum of 98%
isolation efficiency at the lowest forcing freguency using an izolation mount systom
approved by the condensing unit suppliers. In addition, all pipework should be suitably
izolated from the bullding structura,

6.2 Predicted Condenser Noise Levels

Calculations have bean carried out utilising the noise dala presented in Soction 6.1,
assuming that;

Either the Mitsubishi Medel PUHY P 350 YHM-A (-BS) or the Adiabatic cooler can be
used in the assessment, as the worst case noisa lavels have been taken for the plant*®

¥ If used, the Mitsubishi Model PUHY P 350 YHM-A (-BS) will oporate at "Night mods”
noisa levels betweaen the hours of 23:00-07:00.

The Mitsubishi Model PUHY 600 will operate at “Might mode” noise levels between the
hours of 23:00-07:00.

Using CADNA A sallware (o prodict the resultant sound pressure levels due to airborne
fransmitted noise ouiside the nearest exposed noise assessment posiions. Tho
prodicted results are summarised in Tables 3 and £ as follows.

Table 3:  Predicled Noise Levels @ Nearest Exposed Residential Dwalling -DAY

Plant under Wirst cass Assessment Approx Prodicted Lp at Darived noise limit
consideration location sOLrGE recaiver including & 4
racalvar 5 dB acatistic featurs | Day ime 07:00-23:00
distance correcton
Eithor option & 55 Fitzray Park 68 m 33 .48
of item 1
(Adiabalis
coalar) of ‘Wallace Housae 57 m HqB
option Bofilerm L — = %
1 {PLILY P 380 35 dB day time
YE'IM-.IE'.I:'DS} 51 Fllm}y Park T6Em 3t dB
and & Mitsubishi
Mociel PLIHY
&00 Dormers sm 24 d@
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Table 4: Predicted Moise Levels @ Nearest Exposed Residential Dwelling -DAY
Flant under Worst case Assassmant Approy Predicted Lp at Derived noize limit
constderalion location source receiver Inclisding a + .
recajver & dB acoustic leature Might time 23:00-
distance correction 0700
Either option A &b Fitzeoy Park 63 m 24.4B8
of item 1
(Adiabatic
cooler) or Wallace House Eim 22 dB
apticn B of item dinht
1 (PUHY P 350 S = Z i 30 dB night firme
YHM-A{-BS } LI B i
and a Mitsubizhi _—
Mode! FURY .
B0 Darmers fhm 21 df

It can be seen from tho resulls indicated in Tables 3 and 4 that tho proposed plant will
maintain the Local Autherity Moise Palicy requirements for rosidential properties during
ihe daytime and nighl lime periods.

A sereenshot of the plan of the Cadna A model is reproduced as follows:

Fig 1: plan view of area local o the proposed plant — night
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Fig 2: 30 view of area local to tho proposed plant looking towards 55 Fitzroy Park

7.0 Conclusions

A detailed environmental noise survey has been undertaken fo determine the underlying
ambient and background noise lovel climate.

Appropriate external criterla have been identified on the basis of Lacal Authority noise
policy and predictions of the proposed mechanical plant noize emissions have been
undertaken. Using tho proposed plant noise levels defalled herein the predictions
indicate that the Local Authority derived noiso limils will be maintained, On this basis,
ressrvations are nof expected from the planning authority on the grounds of noise,

Paragon Acoustic Consultants L, T-0113-044-8444 12af 12
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Appendix A: Site Drawings
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Appendix B: Measurement Data
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Appendix C: Calibration certificates
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