[bookmark: _ywx5totpbobf]TECHNICAL SUPPORTING STATEMENT & HEAT LOSS JUSTIFICATION REPORT
Property Address: Fron Uchaf Farm, Fron Isaf, Chirk, Wrexham, LL14 5AL
Proposal: Installation of Air Source Heat Pump (ASHP) Cascade System (2x Stiebel Eltron HPA-O 10.2 Trend HC 230) & Associated Heating System Upgrades
Listing / Designation: Grade II Listed Building / Clwydian Range and Dee Valley National Landscape (AONB)
Document Reference: HIS-ASHP-SUP-02
Application Ref: P/2026/0575
[bookmark: _elrk3x4fk3ml]1. Executive Summary & Purpose
	Metric / Assessment Area
	Calculated Value
	Technical Justification

	Total Building Design Heat Load (-3.3°C ambient)
	18.87 kW
	Calculated full space-heating requirement across all property levels including cellar (CIBSE / BS EN 12831 standards by One Heat Loss Ltd).

	Proposed System Capacity (-3.3°C design temp)
	18.98 kW (0.019 MW)
	Cascade system of two (2x) Stiebel Eltron HPA-O 10.2 Trend units delivering 18.98 kW combined capacity at design flow temperature without requiring direct electric booster heating.

	Outdoor Footprint & Location
	2.6m x 0.8m pad
	Ground-mounted in secondary utility yard replacing former domestic oil tank.

	Building Fabric Intervention
	Reusing boiler flue aperture
	Flow/return pipework routes through existing redundant oil boiler flue hole. Zero new core penetrations into historic stone masonry.



This technical supporting document accompanies application P/2026/0575 for Listed Building Consent and Householder Planning Permission at Fron Uchaf Farm. It provides the engineering context and justification for the detailed MCS heat loss calculations, building air permeability test results, and cascade system capacity selection.
[bookmark: _5eeclimvt2su]2. Heat Load Calculation & Cascade System Selection
Detailed room-by-room heat loss calculations were conducted in accordance with CIBSE Domestic Heating Design Guide and BS EN 12831 standards by Stephen Coyle (Heat Engineer / One Heat Loss Ltd).

· Total Property Peak Heat Load: 18.87 kW at -3.3°C external design temperature.
· Cascade Rationale: A single 13kW heat pump would fall short of the 18.87 kW peak requirement during winter design conditions, forcing reliance on inefficient direct electric immersion heaters. Selecting a cascade configuration of 2x Stiebel Eltron HPA-O 10.2 Trend units delivers 18.98 kW total capacity, matching the peak building demand cleanly and efficiently.
· Modulation Efficiency: In milder weather (spring/autumn), the cascade controller can run a single 10kW unit at partial output, improving seasonal COP and avoiding compressor short-cycling.
[bookmark: _4z6jn91p5up5]3. Empirical Building Fabric Performance (Air Permeability)
To ensure high accuracy in heat loss modelling and prevent equipment mis-sizing, a Low Pressure Pulse, Air Permeability Test was conducted in accordance with CIBSE TM23 standards.

· Air Permeability Result (AP4): 1.92 m³/h.m² @ 4Pa.
· Extrapolated Permeability (AP50): 9.58 m³/h.m² @ 50Pa.
· Engineering Significance: Confirms the building envelope possesses controlled infiltration levels appropriate for low-temperature heat pump operation, demonstrating that modern energy efficiency standards can be achieved without compromising historic building ventilation.
[bookmark: _iwijn64s2efl]4. Emitter Strategy & Conservation Considerations
To supply low-temperature flow water (maximum 50°C) efficiently without altering architectural joinery or decorative plasterwork, existing radiators in primary living spaces will be upgraded to high-output panel radiators.

Connecting pipework (including two 22mm flow and return loops to the hot water storage cylinder) will pass through the existing oil boiler flue aperture and follow existing floor voids and surface routes, ensuring zero chasing or core drilling into historic stone masonry or lath-and-plaster walls.
[bookmark: _d2w4w08og40n]5. Environmental & Carbon Reduction Summary
Replacing the existing oil-fired boiler with the proposed 18.98 kW air source heat pump cascade system will reduce annual site carbon emissions from approximately 16,067 kg CO₂ to 2,589 kg CO₂—delivering an 84% reduction in site carbon footprint while fully preserving the historic fabric and appearance of the Grade II listed structure and surrounding National Landscape.
