Job Description: Design & Specification for
Installation of a GSHP

Client: Mick Copnall
West Lock House
Borough Edge Road
Boroughbridge
YO51 9NH



16-09-21

Mick Copnall

West Lock House
Borough Edge Road
Boroughbridge
YO51 9NH

Job Description: Quotation / Specification for: ASHP, GSHP

Dear Mick,

Thank you for the interest shown regarding renewable energy, and in particular Ground and Air
source heat pumps.

! have prepared for you the following heat loss calculations, energy calculations running costs and
installation costs, for both a GSHP & ASHP.

Although the calculations seem time consuming and, in some cases, complicated, they are
necessary to be able to design a heat pump installation correctly, and also help you, the client, to
be able to understand the design.

In this instance the heat loss on the building, is 14.47Kw {15.1Kw Inc Hot water), this was
calculated using the “U”Values as shown on the drawings provided, and shown on the building
information sheet .

The total area to be heated is 280.655qm, therefore given that the heat loss is 14.47Kw, divided by
the Sqm =51.57 Watts per m. Heat loss.

To qualify for the RHI scheme your heating system must have a minimum (Seasonal performance
factor) SPF of 2.5, this is calculated using the worst performing room {please see attached “Fact
Sheet”) highlighted in dark blue is the worst performing room which is the “Lobby” at 105.36
W/ms, .



The SCOP @ 50 deg flow temp according to the MSC manufacturers declared data is 4.1 for the
§$1155-12Kw GSHP and 3.53 for the ASHP’s

Nibe have launched a new product called “Uplink”, all new Nibe heat pumps come complete with
the Uplink software in built within the unit, without an additional cost, all that is required is a Cat5
cable from your router to the unit.

Ground source Heat pump:

As a 3-phase supply is nor currently available, the largest single phase GSHP is 12kw, in this type of
installation we install multiple Heat pumps in series, The Heat pump’s we recommend are the new
Nibe $1155-12Kw & 6Kw Smart inverter Heat pump, this is the latest model, this type of Heat
pump adjusts its output automatically to suit both the external temperature and the heat load,
obviously making the system much more efficient, the system requires an active bore hole depth
of 269m, i.e 3No 90m holes which at 1m below the surface will run horizontally, terminating at a 3
port manifold chamber sunk into the ground, from the other side of the manifold chamber we
would connect to the pilant room.

We would also require a 300Ltr Buffer tank and a 300Ltr Megacoil hot water cylinder, all to be
installed within the plant room area.

Our quotation does not include any excavation works, but we would advise and work with
whoever carries out the work.

Air Source Heat pump:

Using an ASHP we would recommend a F2040-16Kw. The outdoor units obviously are installed
outside, but as above the 200Ltr Buffer tank and a 300Ltr Megacoil hot water cylinder, all to be
installed within the plant room.

Note:

You will require planning permission for the F2040-16Kw as it is a twin fan unit, planning is noise
related to neighbouring property

System:

We have included separate costs for a Wet UFH system to the entire ground floor using a clip rail
system, using 2No manifolds, each incorporating blending valves and circulating pumps, with each
area controlled individually using smart Heatmiser room thermostats, which can be operated via a
smart phone or tablet.

I Have also included within our pack a radiator schedule, which shows the required outputs, and
suggested radiator sizes for the system.

{ have included pipework, insulation, and a central smart Heatmiser room thermostat.



As Nibe VIP approved installers and partners, we are able to provide a seven-year manufacturer’s
warranty on all Nibe products, parts and labour, instead of the standard 2 years, assuming the
system is serviced annually. The cost of the service is £150 Inc vat
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N7 ENERGY CALCULATION
BUILDING PERFORMANCE
Energy nead for heating 37334 KWhiyear
- of which is hotwater 5110 kWhiyear
Heat demand 151 kW
AFTER HEATPUMP INSTALLED
Enemgy to purchase “Electricity 8749 kWhiyear
SAVINGS
Energy Savings 28485 kWhiyear
C02 Savings 2640 kglyear
CLIMATE CONDITIONS
Annual mean outdoor temperature 88 "C
Design outdoor tempearature 30 *C
BUILDING CONDITIONS
Room temperatune 21.0 *C
Space haating turns off 150 *C
Flow temperature al DOT 40 *C
Return temperature at DOT n c

SUMMARY

Tagather, wa hawve gone through the
buliding condifions in order to select

ENERGY PERFORMANCE WITH

and size the most efficlent heat pump ﬂ:: E::mz ﬁ
solution based an circumsiances,
The cakcufatiorss sns based an bofh Enevgy deliverad hp 37234 KAhWyear
facts and assumptions which means Energy suppled hp 7895 KWhiyear
that small deviations from the final Supplementary enargy. total (<50kWhn) KWhiyear
instaliation can cocur Enemgy for heating circulation pump B54  KWhiyear
Enemgy coverage 100 %
Please give me a call if you have Annual heating factor, net 4.7
further quastions or wisit our website to Annual heating factor, total 43
find oul mare aboul the heat pump Fixed or floating condensing Floating
solulions, Heal capacily hp at DOT 151 kw
Power input hp at DOT 17 ww
Recommended supplementary power 0.0 kW
Besf regards
The Installer Power coverage 100 %
ENERGY DIAGRAM
P M- | |_ ] =) ] T : T A ]
12 k‘_\ o - B i e il i - j L T e
KWog - .“.\.‘.\"‘x“;_ s KW, oK Heat demand
-"“'--..__‘_' i ¥ i © == Heat capacity hp
| r“""‘--\...,__: 'n | | :
ik . : N : e ===+ Power input hp
L i | '
CUSTOMER g NG
Mike Copnail - - — — -
2 1000 2000 3000 4000 5000 6000 7000 800D
West Lock House hour
ROCK COLLECTOR
Ative borehole dapth 260 m
Specific energy exiraction 110 KWhim
Specific power extraction 17 Wim
Lambda rock 2.2 WimK
Incoming mean bhne temperature 1.5 *C

PR » mom g



027

ZNo Nibe 51155-12Kw + 6Kw GSHP

Total heating load inc Hot water 15.1Kw

Total heating Load 14.47Kw
Gross energy consumption 8749Kwh/yr
Total energy demand 37,234Kwh/yr
Temperature star rating (According to heat emitter guide) 3

Likely SCOP (as per declared MCS data) 417

COP Rating 4.7

Recommended Heat pump: Nibe

51155 12+6Kw

Degree of Energy coverage

100%

Degree of Power coverage 100%

Saving on heat pump 28,485Kwh/yr
Hot water storage 300Ltrs

Buffer tank required 300Ltrs
Active Bore hole depth 265m
Warranty on Nibe equipment as VIP installer 7¥Yr

Heat pump and ancillary equipment

Heat meter & generation meters

3 port Manifold, headering pipework, insulation, Glycol
Plant room Cu pipework, fittings, valves, pumps & insulation
Electrical materials

Labour to install chamber, fill test & commission

Plant room labour

Electrical Labour

Commissioning

Nett Total £

Total nett material cost £
+Vat @ 20% £

Total nett Labour cost £
+vat @ 5% £

Drilling costs direct with Welltherm (269m)
Subject to site visit

UFH to the GF; to include 2No manifolds, pumps & blemders,
Wiring centres, smart heatmiser thermostats, and all
associated electrical works.

1% floor radiator system, using stelrad compact radiators,
each having TRV’s and a smart central heatmiser room
thermostat, inc all associated plumbing and electrical works

Excavations are not included in the above quotation
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SUMMARY

Together, we have gone through the
builting condifions in order o Select
and sire the most sfficient heal pump
solution based on your crcumstances.

The calculations am based on both
facts and assumpbions which means
that small deviations from the final
instaliation can occur.
Pigase give me a call if you have
furthar questions or wisit our wabsite to
fined oul more about the haal pump
solutions.
Best regards
The Instaber

CUSTOMER

Mike Copnali

Weast Lock House

L
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ENERGY CALCULATION

BUILDING PERFORMANCE
Energy need for heating

- of which is hotwater

Heat damand

AFTER HEATPUMP INSTALLED
Energy to purchase  _Electricity

SAVINGS
Energy Savings
CO2 Savings

CLIMATE CONDITIONS
Annual mean outdoor temperature
Design outdoor temperature

BUILDING CONDITIONS
Room temperature

Space healing turns off
Flow temperatura at DOT
Retumn temparature at DOT

ENERGY PERFORMANCE WITH
-NIBE F2040-18

Energy delivered hp

Energy supplied hp

Supplementary energy, lotal
Enemgy for heating circulation pump
Energy coverage

Annual haating factor, net

Annual heating factor, total

Fixed or fleating condensing

Heat capacity hp at 0OT

Power input hp at DOT
Recommended supplamentary power
Power coverage

ENERGY DIAGRAM

37234 KWhiyear

5110 kWhiyear
151 KW

B425 kWhiyear

28808 kWhiyear
2615 kglyear

28 *C
-30 *C

210 *C
15.0 *C

30 ¢

37000 kWhiyear
BO3E kWhiyear
144 KWhiyear
246  KWhiyear
100 %

4.8
4.4

Floating

151
5.2
0.0
100

#2333

e

=== Hgat demand

~=-=- Heat capacity hp
=e== Powar input hp

hour

o — &

1000 2000 3000 4000 5000 6000 7000 BO00
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Nibe F2040-16Kw ASHP

Total heating load inc Hot water 15.1Kw
Total heating Load 14.47Kw
Gross energy consumption 8425 Kwh/yr
Total energy demand 37,234Kwh/yr
Temperature star rating (According to heat emitter guide) 3*
Likely SCOP (as per declared MCS data) 3.53
COP Rating 4.6
Recommended Heat pump: Nibe F2040-16Kw
Degree of Energy coverage 100%
Degree of Power coverage 100%
Saving on heat pump 28,808Kwh/yr
Hot water storage 300Ltrs
Buffer tank required 300Ltrs

| Warranty on Nibe equipment as VIP installer 7Yr

| Heat pump and ancillary equipment

Heat meter & generation meters

Plant room Cu pipework, fittings, valves, pumps & insulation
Electrical materials

Plant room labour

Electrical Labour

g e i _n-'- TR AT S
" . N\ | £

Total nett material cost £
+Vat @ 20% £
Total nett Labour cost £
+vat @ 5% £
| o I Bl e e S~ S TR IR WA
UFH to the GF; to include 2No manifolds, pumps & blenders,
Wiring centres, smart heatmiser thermostats, and all
associated electrical works.
1* floor radiator system, using stelrad compact radiators,
each having TRV’s and a smart central heatmiser room
thermostat, inc all associated plumbing and electrical works

Excavations,floor insulation & screed are not included in the
above quotation
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RHI predicted payments using the formula published by DECC.

Mike Copnall -~ West Lock House, Boroughbridge

The payment is going to be deemed by using the Energy demand for the installation, my
calculations which I’'m sure you will appreciate are and have to be accurate to comply with
the MCS guidelines; my calculations show the energy demand of from the property in
Kwh/yr, this is to be less the Kwh/yr required to produce the energy demand.

In my opinion, the silly part of this is that the energy demand is not going to be deemed by
my calculations, which are calculated to the Current MCS standards, it is to be deemed by
an EPC, you would like to think the EPC demand would be the same as our calculated
demand, we don’t believe it will be.

EPC’s have generic type calculation and are not as accurate as a calculated energy demand.

The tariff for GSHP from the 1% April 2021 is to increase to 21.29p, but the RHI is now
capped for GSHP at a Max of 30,000Kwhr/yr, and 10.89p for ASHP and is capped at
20,000Kwhr/yr

predicted Calculation: GSHP

Your Energy demand = 37,234 Kwh/yr,

Max you can claim for= 30,000Kwhr/yr

SCOP @ 50deg flow temp according to MCS manufacturers data 4.17

Heat demand= 30,000 x (1-1/4.1)

1/4.1=0.24 x 30,000 = 7,200

30,000- 7,200 = 22,800 x 21.29p = £4,854 per annum x 7yrs = £33,978 index linked

predicted Calculation: ASHP

Your Energy demand = 37,234Kwh/yr,

Max you can claim for = 20,000 Kwhr/yr

SCOP @ 50deg flow temp according to MCS manufacturers data 3.53

Heat demand= 20,000 x (1-1/3.32)

1/3.53=0.28 x 20,000 = 5,600

20,000- 5,600 = 14,400 x 10.92p = £1,572 per annum x 7yrs = £11,007 index linked

Disclaimer:

Please note the above figures are nat exact, and should only be used as a guidance, the exact figure
will not be known until an EPC or Sap Assessment has been performed and cannot be performed until
the installation is complete.



Room Temp | Heat | Oversize | Star Kw Recommendations to

loss |Factor | Rating | Output | radiator sizes working
Required | with Heat pump

Boot Room: 18 0455 | 2.4 3 UFH@150mm centres

w.C1 18 0.304 | 2.4 3* UFH@150mm centres

Lounge 21 2002 | 2.4 g UFH@150mm centres

Living 21 |2.081 | 2.4 3* UFH@150mm centres

Kitchen 21 1352 | 2.4 3* UFH@150mm centres

Utility Room 18 0236 | 2.4 3* UFH@150mm centres

Dining Room 21 1.056 | 2.4 3 l.IFH@lEDmm centres

Study 21 0.644 | 2.4 3 UFH@150mm centres

W.C 2 18 023 |24 3* | UFH@150mm centres

Lobby 18 0236 2.4 3 UFH@150mm centres

Entrance Hall 18 D981 | 2.4 3* UFH@150mm centres

Bedroom 1 18 | 0511 | 2.4 3* 1.22 2No 700x600K1

Bed 1 Ensuite 22 0.391 | 2.4 3+ 0.93 1800x600 white T/r

Bathroom 22 0.71 [2.4 3* 1.70 1200x600 White T/r

700x600K2

Shower room 22 0225 2.4 3* 0.54 1200x600White T/r

Bedroom 2 18 0283 | 2.4 3* 0.67 800x600K1

Bedroom 3 18 0.363 | 2.4 3* 0.87 900x600K 1

Bedroom 4 18 [039% |24 3* 0.95 1000x600K1

Bed 4 W.C. 18 0.148 | 2.4 3* 0.35 400x600K1

Landing 18 0417 | 2.4 3* 1.00 1100x600K1

Master Bed 18 0.746 | 2.4 3* 1.79 2No 1000x600K1

Master Ensuite 22 0395 | 2.4 3* 0.94 1800x600 White T/r

Landing 2 18 0.306 | 2.4 3* 0.73 800x600K1




Room Temperature | Heat loss Square Meter W/sm Linear
Room Meter
performance | UFH

Boot Room 18 0.455 8.03 50.95

w.C1 18 0.304 4.04 75.25 |

Lounge 21 2.002 24.99 BO.11

Living 21 2.081 39.69 52.43 |
Kitchen 21 1.352 21.96 61.57
Utility Room 18 0.236 5.54 42.60

| Dining Room 21 1.056 20.62 51.21

Study 21 0.644 10.46 61.57

W.C2 18 0.23 3 76.67

Entrance Hall 18 0.981 18.84 52.07

Bedroom 1 18 | 0.511 15.24 3353

Bed 1 Ensuite 22 0.391 4.17 93.76

| Bathroom 22 0.71 8.55 83,04

Shower raom 22 0.229 2.7 | 84.81

Bedroom 2 18 | 0.283 9.12 31.03 |

Bedroom 3 18 0363 12.71 28.56
Bedroom 4 ] 18 | 0396 11.9 33.28
Bed 4 W.C. 18 0.148 1.94 76.29
Landing 18 0.417 9.96 41.87
‘Master Bed 18 0.746 32.78 22.76
| Master Ensuite 22 0.395 | 5.03 78.53
Landing 2 18 0.306 6.24 49.04

B 14.47Kw 280.655qm

51.57TW,/ms
|
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