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PROJECT

Example — Plot 12, detached house: ground floor (beam & block)

Ψ RESULT

LINEAR THERMAL TRANSMITTANCE

0.073
Ψ  W/(m·K)

JUNCTION

E5
Convergence: ✓ Converged
Heat balance: 2.58e-6 %
Iterations: 237
f_Rsi: 0.808  (≥0.75 ✓)

SAP / HEM input: enter 0.073 W/(m·K) for junction E5. Heat loss ΨL = Ψ × junction length (m), in W/K.
SAP Table K1 default for E5: 0.32 · notional dwelling (Table R2): 0.16 W/(m·K). This detail is 77% below the default: every 10 m
of junction removes 2.47 W/K of heat loss compared with the default.

CROSS-SECTION DIAGRAMS
Material layout (left), temperature distribution (centre), heat flux magnitude (right).

Fig 1 — Material layout Fig 2 — Temperature field Fig 3 — Heat flux vectors

Low flux / Cold High flux / Hot

THE DETAIL
E5 — Ground floor (suspended beam & block)
Suspended beam-and-block ground floor bearing on the inner leaf. Floor insulation over the deck is turned up as a 25 mm perimeter
upstand against the inner leaf; ventilated void below (min 150 mm). Full-fill cavity wall carried down to the foundation, with a
continuous DPC in the inner leaf. Build-up top→bottom = screed / insulation / beam-&-block deck (dense aggregate block).
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CONSTRUCTION — MATERIALS & BUILD-UPS

Element Material Thickness λ W/(m·K) R m²K/W

External wall (out → in) Facing brick 100 mm 0.77 0.130

PIR insulation (foil-faced) 100 mm 0.022 4.545

Aerated concrete block (general) 100 mm 0.16 0.625

Plasterboard on dabs (12.5 + 15mm) 20 mm 0.091 0.220

Element total 320 mm U 0.176 W/(m²·K)

Beam & block floor (top →
bottom)

Sand/cement screed (1800 kg/m³) 75 mm 1.15 0.065

PIR insulation (foil-faced) 100 mm 0.022 4.545

Dense aggregate block 100 mm 1.13 0.088

Element total 275 mm U 0.204 W/(m²·K)

λ values are the declared or conventional design values shown (BR 443, CIBSE Guide A, BS EN ISO 10456, or the manufacturer's declared value
for a named product). Repeating bridges (studs, joists, battens) are modelled as an equivalent homogeneous layer, λeff = f·λbridge +
(1−f)·λbase. A layer that is not a whole number of grid cells is drawn at the nearest whole cell with its λ scaled so that its thermal resistance is
exact. The person named in the sign-off below is responsible for confirming that these match the specified products.

CALCULATION PARAMETERS & RESULTS

Parameter Value

Method 2D finite difference (SOR), BS EN ISO 10211; surface films per BS EN ISO 6946

T_internal 20 °C

T_external 0 °C

ΔT 20 K

Grid 70×75 cells @ 20 mm/cell (domain: 1400×1500 mm)

L₂D (thermal coupling coefficient) 0.4605 W/(m·K)

Q₂D (2D heat flow) 9.210 W/m

Q₁D (ΣU·l flanking) 7.752 W/m

U·l — vertical paths SAP internal dims

U·l — horizontal paths 0.176×1.000 + 0.204×1.040 = 0.388

f_Rsi (temperature factor, Rsi 0.25
per BR 497 / BS EN ISO 13788)

0.808 — PASS (≥0.75)

Minimum internal surface
temperature (Rsi 0.25)

16.16 °C

Heat balance error 2.58e-6 %

ISO 10211 model extent convention U·l

Solver residual 9.474e-7
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QUALITY ASSURANCE & VALIDATION

Quality check Result Status

Solution converged ✓ Converged (237 iterations) PASS

Energy balance (heat in = heat out) error 2.58e-6 % (target < 0.1%) PASS

Model extent (cut-off ≥ 1 m / 3× thickness) convention U·l PASS

Flanking basis (ΣU·l) Convention Σ(U·l), internal dimensions (BR 497) PASS

Temperature factor f_Rsi ≥ 0.75 (Rsi 0.25) 0.808 PASS

Solver validation. The calculation engine reproduces test reference case 2 of BS EN ISO 10211:2017 — the standard’s
two-dimensional benchmark — to within 0.04 °C on all nine reference surface temperatures and 0.011 W/m on the reference heat
flow, against a permitted 0.1 °C and 0.1 W/m; it reproduces exact one-dimensional wall U-values to six significant figures. All 22
checks in the suite pass, and all 33 modelled junction templates are audited on every build. Full published results:
energycount.co.uk/tools/psi-calculator/validation. Every calculation is additionally checked for energy conservation, solution
convergence and model extent, as reported above. Where flanking elements are short or contain thin high-contrast features,
enter the flanking U-values in Manual U·l mode for a certified Ψ.

BOUNDARY CONDITIONS

Boundary Type Temperature Rs (m²·K/W)

External surface temp 0°C 0.04

Internal surface temp 20°C 0.13

Internal (heat flow down) temp 20°C 0.17

Internal surfaces — f_Rsi check temp 20°C 0.25 (0.13 on glazing)

COMPLIANCE NOTES
Calculated by 2D finite-difference numerical modelling in accordance with BS EN ISO 10211:2017, following the conventions of
BR 497. Ψ uses the surface resistances of BS EN ISO 6946 (Rse = 0.04; Rsi = 0.13 horizontal / 0.10 upward / 0.17 downward
heat flow, m²·K/W). Ψ = L₂D − ΣU·l, where L₂D is the thermal coupling coefficient and ΣU·l is the one-dimensional flanking heat
loss, with flanking lengths on SAP internal dimensions (BR 497). The temperature factor f_Rsi = (T_si,min − Te)/(Ti − Te) is
solved as a separate field with Rsi = 0.25 m²·K/W on internal surfaces (0.13 on glazing), per BR 497 and BS EN ISO 13788, for
surface condensation and mould risk (f_Rsi ≥ 0.75 for dwellings, BRE IP 1/06). The Ψ value is suitable for entry against the
relevant junction type in SAP 10.x and the Home Energy Model (HEM) under Part L / the Future Homes Standard.

ASSESSOR SIGN-OFF

I confirm that the geometry, materials and boundary conditions in this model represent the detail as designed, and that the
flanking basis above is appropriate for it.

Name Organisation

Accreditation / scheme no. Date

Signature
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