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1. Introductiont a message from the Managing Director

Kensa Engineering has been manufacturing ground source heat pumps and asso-
ciated ground arrays, since 1999 and have significant experience in providing
matched systems.

The ground array system for any heat pump is a vital part and it is important that
these are sized and installed correctly. Kensa has made considerable effects to

% simplify this and provide preested and preformed ground arrays and offer a

g performance guarantee when installed with our heat pumps.

=1

5) The purpose of this manual is to guide you through the installation process. It is expected that all the re-

g quired information has been provided to allow you to install the ground arrays quickly and correctly.
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Finally, please feel free to contact Kensa should you have any questions, wish to consider ground source
® heat pumps for any future projects or even just to share your experiences of using a ground source heat
% pump with us.
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Simon Lomax
Managing director
Kensa Engineering Ltd

Home

@kensaheatpumps

Welcome to Kensa
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For further information on
ground source heat pumps and

their application, please refer to
L 28 ot L . www.kensaengineering.com
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| 5 submit Plans [

£1200
grant now available
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2. Safety information

ntroduction

Safe operation of this unit can only be guaranteed if it is properly installed and commissionedTin
O2YLIX Al yOS gAGK (GKS YIydzFI OGdzZNBNRA NBIljdZANBYSyiao
and plant construction, as well as the proper use of tools and safety equipment must also be complied
with.

Manufacturer:

Kensa Engineering

Mount Wellington
Chacewater

Truro

Cornwall

TR4 8RJ

Tel 01872 862140
www.kensaengineering.com

The product is designed and constructed to withstand the forces encountered during normal use. Use of
the product for any other purpose, or failure to install the product in accordance with these Installatlcm

and Commissioning Instructions, could damage the product, will invalidate the warranty, and may cagse
injury or fatality to personnel.

2.1 Access
Ensure safe access before attempting to work on the product. Arrange suitable lifting gear if required.

General Infor

2.2 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

2.3 Tools and consumables
Before starting work ensure that you have suitable tools and / or consumables available.

‘oduct Information

2.4 Handling
Manual handling of large and /or heavy products may present a risk of injury. Lifting, pushing, puII@g,
carrying or supporting a load by bodily force can cause injury particularly to the back. You are advised to
assess the risks taking into account the task, the individual, the load and the working environment and dise

the appropriate handling method depending on the circumstances of the work being done. S
2.5 Residual hazards c
Many products are not selfraining. Take due care when dismantling or removing the product from ag
. . ©
installation. =
%)

: £

2.6 Freezing =
Provision must be made to protect products which are not-delfning against frost damage in -2
environments where they may be exposed to temperatures below freezing point. %
(]

b=

2.7 Disposal/Decommissioning
The slinky is recyclable and no ecological hazard is anticipated with its disposal providing due care is
taken.

Disposal of any antifreeze water mix should follow the disposal instructions as laid out on the COSH Safety
Data Sheet as detailed in the Single or Twin compressor manual.

Ground Array Manifo
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8 3. General information
(@]
§".
Ground source heat pumps use renewable energy from the ground to provide a low cost and low carbon
form of heating for buildings. They absorb energy from the ground via buried heat exchange devices
called ground arrays.
The temperature of the ground remains pretty constant all year round at aroud@@ and hence
provides an ideal energy source for heat pumps. The ground absorbydms solar energy by means of
g:mh direct sunlight and rain. However this energy is not infinite as the ground acts as a battery and must be
& gradually recharged by the sun, and rain. This means that incorrectly designed or sized closed loop
=1 ground arrays can overool the ground surrounding the pipe, leading to much lower outputs and
% efficiencies from the heat pump.
2
S A water antifreeze mix is generally circulated around the ground arrays to provide a transfer of this energy

within the ground to the heat pump.

There are a number of different designs and types of ground arrays available, which can operate with heat
LldzyLla® 2 KAfS GKSNB NP a42YS YINBHAYlIf RAFFSNByOSa
outlet temperature into the heating distribution system has a much larger affect on the units overall
efficiency.

Fig 1
Horizontal
YatAyle
arrays

3.1 Types of ground arrays

3.1.1 Slinky pipe

Slinkies are the most cost effective way of installing ground arrays as they reduce the amount of digging
NEIlj dZA NBR® ¢KS&aS 6SNBE RS@OSt2LISR o0& (UKS | yADSNBERAGER
heat sources for heat pumps. In simple terms, slinkies are a length of coiled plastic pipe buried in the
ground using a digger. They can be installed on their vertical edge or horizontally. Due to the low cost of
installation this is the type of ground array that Kensa would initially recommend.
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3.1.2 Straight pipe

Straight pipe can also be used, however this can increase the amount of digging required by up to 5 times
and hence the cost of installation. There is no difference in the amount of ground required as the energy
source for slinkies or straight pipe and both have the same performance. Kensa heat pumps can work with
both types of horizontal ground array and both can be supplied. However due to the advantages of
slinkies Kensa would always recommend these.

uole|[eisu| [eslueyosin

3.1.3 Boreholes
If there is insufficient area to install slinkies or straight pipe then an alternative is to drill vertically down.
Boreholes tend to be 6000m deep and usually consist of a single looped pipe inserted within the bore-
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Fig 2 §
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hole, which is then backfilled with thermal grout. The depth and number of boreholes will vary dependugg

on the makeup of the ground the borehole is being drilled in. A specialist contractor is required to diil
boreholes and hence they can tend to be an expensive alternative. Contractors generally drill the borehole
and supply and fit the borehole pipe ready for connection by the installer. A geological survey should be
carried out by the contractor before drilling starts. —

Boreholes are economically viable on large commercial projects and any site with a heat load of abdv
100kW should carry out a thermal response test on a trial borehole to calculate the actual amount of h@at
that can be obtained from the borehole. The design of the borefield required can then be calcul
accurately.

Fig 3
Closed loop
water arrays
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3.1.4 Water systems
If the property is next to a lake then it is possible to use the lake water as the energy source. ThiSis
generally the most cost effective means of installing arrays as digging is kept to a minimum. Lake systems
can be either open source or closed source. Lake systems which have visible flowing water into and ogt of
them are ideal although large still lakes can also be used as long as they have sufficient water in tfem.
[%2])
c
The most popular lake system is a closed loop system and this is the preferred method. In this systegn a
food grade glycol and water mix is circulated around the slinkies, which are sunk to the bottom of
lake. The slinkies are attached to a frame (pond mat) and will absorb energy from the surrounding wager.
The lake has to be sufficiently deep to avoid freezing around the slinky and to avoid any damage f&m
passing boat traffic.

Open source systems involve water being pumped out of the lake or borehole, passing through the heat
pump and then being discharged, either back to the lake or another acceptable discharge a@a
Consideration needs to be taken with regards to corrosion issues, filtration, extraction licenses &nd
possible freezing within the heat exchanger. It is also important to consider the electrical energy requuzed
to pump the water to the heat pump.

Ground Array
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2 3.2 Sizing of ground arrays.
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3.2.1 Slinky array

The amount of solar energy that lands per square metre is more or less the same anywhere in the UK.
Therefore the amount of energy available for heat energy absorption by ground arrays is not affected
INBFGfte o0& RAFFSNByld az2if GeLISad -drainedisoil. NHetsi@ing ofad ¢ S (0 (
slinkies takes little account of soil typealthough the type of soil does slightly affect heat transfer rates,

other factors such as the moisture content, (which is not always easy to determine until digging has
started) will make much more of a difference. However, the formula of 10 metres of trench to provide

1 kW of delivered heat from the heat pump can be more or less uniformly applied across most of the UK.

There is a difference between using the peak heating requirement of a building to size a ground array, and
dzaAy3 GKS adG2dGrt Fyydzadft KSIG RSYFYRéED | 26SOSNE L
requirements of Part L (J in Scotland) 2006 of the building regulations and, preferably, far exceed this,
then the peak heating requirement alone can usually be used to size the slinkies. Provided that the recom-
mended number and lengths of slinkies are installed correctly, and are sized to meet the full peak heating
requirement of the building (ie. as the sole source of heaithout supplementary electrical backup, for
example), then they will absorb sufficient energy from the ground to heat the buildingrgead. If too

little pipe is buried then the temperature of the slinky will fall too much over the course of the winter, to
below 0 deg C, and the heat pump will no longer give its rated output, and operate outside of its operating
envelope. This will cause the heat pump to run continuously, and possibly freeze the slinkies.

The water temperature returning to the heat pump can be anywhere between 2 and 5 degrees below
static ground temperature in simple terms, between 3 and 7 degrees C.
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3.2.2 Borehole arrays

Borehole arrays generally provide a higher energy yield per metre of array than horizontal arrays.

The amount of energy that a borehole can provide depends on the ground that the borehole is drilled in
to. Hard rock such as granite has a better conductivity than clay or softer rock. As a rule of thumb a bore-
hole will provide between 30W/m and 50W/m. The actual yield will depend on the geological conditions.

For large commercial heating loads it is advisable that a Thermal Response Test (TRT) is carried out to de-
termine an accurate energy yield from a representative trial borehole.

uole|[eisu| [eslueyosin

3.2.3 Water source arrays

Water has a very high conductivity and is an ideal source of energy for a heat pump. For a pond mat, due
to this high conductivity, the energy extraction rate is approximately 7kW per pond mat. For any water
source arrays Kensa should be contacted for additional sizing information.

Open loop systems are more difficult to size and in these situations Kensa should be contacted.
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4. General Product Information

ntroduction

This manual explains how to install slinky ground arrays suitable for a Kensa heat pump and connection of
ground array manifolds for use with slinkies, straight pipe or boreholes.

The Kensa range of heat pumps and slinky ground arrays are designed for straightforward installationand
require no specialist training to install. However the installation must conform to all relevant construction

and electrical codes and comply with the requwements of the Mlcrogeneratlon Certification Scheme (MCS)
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4.1 Equipment delivery and handling.

Safety Informati

4.1.1 Factory shipment
Prior to shipment, the Kensa slinky horizontal ground array and manifolds are tested, and inspected to
ensure proper operation.

4.1.2 Receipt of shipment
Each pallet should be mspected at the time of delivery for possible external damage Any visible damge
aK2dzf R 6S NBO2NRSR AYYSRAFGSte 2y GKS OF NJ\IJ\SNJ@a C
Each pallet should be unpacked carefully and its contents checked for damage.

If it is found that some items have been damaged or are missing, notify Kensa immediately and provideEfuII
details. In addition, damage must be reported to the carrier with a request for thegiterinspection of
the damaged item and its shipping pallet.
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4.2 Product description.

Kensa heat pumps will operate with all types of ground arrays. However Kensa generally recommen
slinky type of ground array.

{tAYy1ASa FINBE 3ISySNrftfte GKS YvYz2ad 0O02ad STFSOGA
design approximately every 1m of trench contains 5m of pipe.

Kensa manufacture 3 different lengths of slinkies, specified as 30, 40 or 50m slinkies. Please no
length specified is the trench length that the slinky fits in and not the amount of pipe within the slinky.
Each slinky length is made from a straight header pipe, a coiled section (which is the energy abs
part of the slinky) and a straight return pipe.
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Fig 5 Slinky Construction

Ground Array Manifolds
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2 Slinky m Pipe OD Length of Length of Length of Total
S mm header m coiled return pipe amount of
(a) section m m pipe m
(b) (©)

30 32 25 30 55 200

40 32 25 40 65 250
0 50 32 25 50 75 300
Q
o)
<
= Slinkies are manufactured using black MDPE (Medium Density Polyethylene) pipe, with a pressure rating
3 of PE8OQ. Blue pipe is not acceptable, as under Water Resources Council guidelines, this denotes that it
%. contains only fresh water, which would be unacceptable as ground arrays contain antifreeze.
>

All slinkies are leak tested before they leave the factory and this is indicated by the coloured cable tie on
the return pipe.
Yellowr 50m Slinky
Greert 40m Slinky

g Purplea 30m Slinky
1)
)
;_h Top Soil Replaced
o
§ i - .I'_ - Ground Level
2 | | . |
S Fig 6 Slinky Untouched Buried Pipe Warning Tape

Ground T

Installed Vertically

2000

Backfilled with sand -
{dependant on the ___ .
excavated material)

1n0 .

Return pipe to
slinky rnanifold at
high or low level

zlinky Pipe

200

<
(1) . . .
;7:3. Buried Pipe Warning Tape
> .
=3 Top Sail Replace%
Q Ground Level
o roundzeve [ A Backfilled with sand
=3 i LT - 4 (dependant on the
|23 . N ORI, A <ol : excavated matenal)
:z’ Fig 7 Slinky o e K g
5 Installed S e =
S ; o =
Horizontally 7] oo o
............. I
Untouched - 12010 - Slinky Pipe
Ground
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5. Mechanical Installation of Slinky Ground Arrays.

troduction

5.1 Groundworks
When digging and working in trenches all current Health and Safety measures should be adheredgto
appropriate to the depth of trench work being carried out. Any unstable trench sides will need to be
supported.

c
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Fig 8 1.2 x 1.2m slinky installation Fig 9 2m deep slinky installation -%

£

5.1.1 Slinky trenches E
With Slinky installation there are two choices of installation, a narrow 2m deep trenck4B0@m wide I

(Fig 6) or a 1.2m by 1.2m deep trench (recommended) (Fig 7). Before trenching begins con&der@lon
should be given to which trenching method is more suitable for the available ground. If the groufid
contains sharp flints or large clods of clay the trench may well require to be back filled with sand to
provide a close contact between the pipe and ground, in this case a 1.2m x 1.2m trench would be more
suitable due to the reduction in sand required.minimum distance of 5 metres between trench centres g
should be maintained. The edge of any trench should be at least 2.5 metres inside any property linegnd

1.5m away from any buildings. g

=
Care should be taken while trenching around mature trees to avoid excessive damage to roots. Trentz:hes
do not have to be straight as long as the 5m separation distance is maintained. S

a

If rock or large boulders are found, it is possible to change from one type of trench to the other, for some
or the entire trench. Slinky trenches can be used as soakaways providing that the trenches are at Ieast%lalf
backfilled with good quality spoil before pea gravel is used. Pea gravel should only be used in soakafays.
For backfilling see section 6.7. Backfilling should only be done after leak testing.

5.1.2 Header Trenches
The slinkies are supplied with a header pipe, which is usually about 25 metres. This allows the s%uky
trench to be terminated a little way from the building. The header pipes from all the slinkies can
together into a single 1.2 m deep header trench. It is advisable that all the flows are placed on one si
the trench and the returns the other. This also allows the header pipes to exit the soil vertically, dir
under the Slinky Manifold, which is generally fixed to the outside of the building.

If a header pipe needs to cross a service pipe or drain, it is advisable that the header pipe is insula
the crossing point. Buried pipe within 1m of a buildings foundation should also be insulated.

The distance between the slinkies and the manifold is fixed (i.e. approximately 25m, the header lengéh).
Distances greater than this can be achieved bycaiting coils in the coiled section of the slinky. It is%
important that there is a minimum separation distance of 1 metre between adjacent pipes for uncoilgj
sections.

Ground Array
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Fig 10 Manifold Slinky connections
Buried Pipe Warning Tape
External Internal
Fig 11 Header Trench Fig 12 Positioning of Heat Pump and
Manifold
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coiled from the rear of the coiled section to provide enough return pipe.

Uncoiling coils can also be used to enable slinkies to be placed within pinch point areas (i.e. where there is
not enough area to maintain the required 5m separation distance, for example between two buildings). It
is important to note that by uncoiling slinky coils the overall trench length will be increased and that the
corresponding number of coils will need to be uncoiled from the end of the coil section to provide enough
return pipe.

5.1.3 Unrolling the coil.
The slinkies are formed and held together using plastic zip ties. When formed into a coil for transport, the
slinkies are held together with black strapping.

Remove the coil or coils from the pallet. There are generally two coils per pallet. You are advised to assess
the risks taking into account the task, the individual, the load and the working environment and use the
appropriate handling method depending on the circumstances of the work being done

To unroll the coil please see the procedure over.
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