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Getting it wrong

Air Collector Systems:

• Noise

• Location (good air flow & connection)

• Defrost cycles

• Undersizing

• Oversizing

• Inaccurate heat loss calculation

• Poor heat distribution design or install

• Inadequate control strategy

• Commissioning, Handover & Maintenance



Getting it wrong

Ground Collector Systems:

• Undersizing

• Oversizing

• Inaccurate heat loss calculation

• Poor heat distribution design or install

• Inadequate control strategy

• Commissioning, Handover & Maintenance

• Inadequate collector design

• Inadequate collector install



it’s expensive to put right

Some Ground Collector Faults:

• Not enough surface area/depth or proximity

• Overlapping pipework

• Poor materials (pipes, antifreeze etc)

• Poor hydraulic design (massive pumps)

• Poor backfilling or grouting

• Poor drilling/trenching practice

• No capping off

• Poor purging and filling

• Inadequate joints



Heat Loss Calculation (HLC) complies BS EN 12831
software compliant BS EN 12831. i.e. good HLC
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Internal and external temperatures recommended in CIBSE Guide A: Environmental Design

Room Internal design temperatures (°C) 
from the UK national annex to BS EN 
12831

Living room 21

Dining room 21

Bedsitting room 21

Bedroom 18

Hall and landing 18

Kitchen 18 

Bathroom 22 

Toilet 18 



Floor Heat Loss - local annual average external air temperature.

In the absence of more localised info, data from the closest location decreased by 
0.6 °C for every 100m height above sea level - may be used,

i.e. take account of local internal and external conditions 

Location Altitude 
(/m) 

Hourly dry‐bulb 
temperature (°C) equal 
to or exceeded for 99% 
of the hours in a year

Belfast 68 ‐1.2

Birmingham 96 ‐3.4

Cardiff 67 ‐1.6 

Edinburgh 35 ‐3.4

Glasgow 5 ‐3.9

London 25 ‐1.8 

Manchester 75 ‐2.2 

Plymouth 27 ‐1.2 



Heat Loss Calculation (HLC) complies BS EN 12831
software compliant BS EN 12831. i.e. good HLC
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provide at least 100% of the calculated design space heating 
power requirement at the selected internal and external temperatures, the 

selection being made after taking into consideration the space heating flow 
temperature assumed in the heat emitter circuit and any variation in 

heat pump performance that may result.

Please note:-100% includes defrost cycles and no immersion heater within space 
heating design zone







Bivalent fossil-fuel & HP heat sources must be fully integrated into 
single CH control circuits. CH = Space & HW 

For bivalent fossil-fuel & HP heating circuits, the percentage fossil-
fuel and HP contribution must be clearly stated in the quote

For DHW design purposes, use BS 6700 and take into account the 
number and type of points of use 

There is a comment about HW cylinders needing larger HX with HPs

Legionella and other bacteria management with HP and HW circuits

e.g. pasteurised for 60 °C for 60 minutes every 24 hours





Contractor shall communicate to the customer the running cost of the 
system under normal design conditions including:

Estimated annual HP electricity cost

Electricity cost of CH & GL pumps, especially any 24/7 pumps

HL associated with storage vessels (Part L cyl & pipework 
insulation)

Electricity cost of any HW immersion heater usage



Heat Emitter Guide Customer aware and see

Room Heat Loss

Emitter type and emitter temperature (worst room)

Temperature Star Rating and possible improvement

Flow temperature

SPF









Ground Collector

Designing ground heat exchangers is a complex engineering problem..... the 
installer shall adopt a conservative approach.......  

≥30kW or incorporate ground loop replenishment through cooling or otherwise, the 
installer should undertake the design process making use of specialist 
recognised design tools and/or seek advice from an expert.

Software….  validated for UK use...... following parameters are used 

a) Site average ground temperatures (or annual average air temperatures). 

b) Site ground thermal conductivity values (in W/mK), including...water table depth

c) Accurate assessment of yearly CH energy consumption (kWh) 

d) Accurate assessment-max ground power extracted (kW) (i.e. HP evap capacity) 

e) Accurate assessment-temp of the thermal transfer fluid entering the heat pump. 



Ground Collector

The temp of the thermal transfer fluid entering the heat pump shall be designed to 
be >0 °C at all times for 20 years.   

Simplified design methods, (including look-up tables and nomograms)..... validated 
for UK ground conditions and installation practices..... 

If proprietary software is not being used, systems ≤30kW without ground loop 
replenishment..... shall use the following procedure to designing ground HX: 

Total yearly CH energy consumption (kWh) shall be estimated including

• internal heat gains, 

• solar insolation heat gains

• local external air temperature 

• Building heating pattern used (e.g. continuous, bi-modal, Economy10 etc.)



Table 3

App B for
Annual mean air temp

BGS – borehole & 
horizontal surveys
GSHPA VBS for TRT
App C for rock types
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App B for
Annual mean air temp

BGS – borehole & 
horizontal surveys
GSHPA VBS for TRT
App C for rock types

Table 3



Table 3

Rpt = 2 – boreholes,
1 - horizontal & min pipe
length to trench length slinky



Shall ensure.... turbulent flow.... Reynolds number…. should be ≥ 2500 

Geological situation on drilling or digging show substantial deviation.... design 
ground HX.... recalculated  

Hydraulic layout of the ground loop... pumping power...  < 2.5%.... HP capacity 



Site Specific Issues

HP always following manufacturer's instructions

ASHP - Avoid air recirculation......

….........

ASHP Permitted Development rights (England and Wales) MCS 020 – comply with 
Planning Standards.  



Commissioning

Closed-loop ground heat exchangers 

The following commissioning procedure shall....... 

Ground arrays (including header pipes and manifolds).... 

flushed as one system to remove all debris and purged to remove all air..... 

shall flush vertical and horizontal ground arrays in both directions....

should flush slinky ground arrays in both directions.....

HP (and its pipework) shall be isolated from ground HX during this process.... 

HP (and its pipework) shall be flushed & purged as another system, in isolation.... 

Once the ground array is free from debris and visible air bubbles/pockets, purging 
should continue on the entire system.... at least 15 minutes with a minimum 
flow velocity of 0.6m/s.... see Table 4 



Table 4



Commissioning

Once purged.... shall.... pressure test.... entire ground source HX to BS EN 805 
section 11.3.3.4 

Antifreeze.... freeze protection down to -10 °C 

Antifreeze quantity and type.... appropriate for the system design.... flow rate.... 
viscosity.... choice of ground array circulation pump.

Quantity of biocide recommended by the antifreeze manufacturer/supplier... added

2 separate, random samples.... refractometer tested.... confirm -10 °C.... 

Evidence should be provided to the customer that this has been achieved. 

The Ground Source Heat Pump Association “Closed-loop vertical borehole design, 
installation and materials standard” (VBS) …. further commissioning guidance



Documentation

a comprehensive documentation pack…. Including....  

• Sizing 

• Domestic hot water services 

• Emitter design 

• Ground heat exchanger design 

• System performance



Documentation



A well designed, installed, 
commissioned and maintained  
GSHP system is:

• Cheaper than Gas, Oil, Wood, Coal or Economy 7

• Has no Carbon Monoxide or flueing issues

• Easily achieves a 10% or much more RE target

• Can heat and cool the building

• Compatible with Domestic Solar Hot Water



Thanks for listening 


