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Which home heating model parameters of specific homes can we learn automatically from energy monitoring data
iNn order to provide better advice to specific households about their home heating transition? T:E@S:E
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Paris agreement: limit temperature < 1.5 °C above pre-industrial levels. Implies CO,-emission budget; start reducing soon helps avoid cliff. In NL, most homes in 2030 & 2050 were built before 2015. Homes and heating transition may vary.

DATA COLLECTION

E E Measurement devices (cost including PCB, enclosure, power supply, cabling) Data collected
_____________________________ I Device ““ Set C Category | Measured data Symbol mﬂ Sensor
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63 households respondedto a recrurcment survey, 40 households in Zwolle (mostly in Assendorp) invited for measurement campaign
R, | EaE S | |
~ Smart meters: Thermostats: Boilers:
» 6 brands * 10 brands * 6 brands / 10 models
% ° 13 models * 25 models » 27 OpenTherm compatible; 13 not;
edu.nl/aqnhv » 3 versions DSMR standard * boiler-thermostat-combinations:
i« P1-poort: 9 in use; 31 not 17 brand-brand; 35 model-model
‘ g '.u e " :,,,,,, I : ‘27 - 5 .\\“‘ *& ‘ ‘«\\:\\‘\‘ ~ - =
« > 35 m|II|on data points; from 23 homes for which we recelved essential data properties longer than 3 weeks (> 70 days of data per home)
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DATA ANALYSIS
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Q gain W = m.Intermediate(Q gain gas CH avg W + Q gain sol avg W + Q gain int avg W)
if np.isnan(iterator A m2): Q loss W = m.Intermediate(H W p K * (T in avg C - T out e avg C))
A m2 = m.FV(value=5, lb=1, ub=100); A m2.STATUS = 1; A m2.FSTATUS = @ CJpK m Intermediate(H W p K * tau 5)

m.Equation(T in avg C.dt() ((Q gain W - Q loss W) / C J p K))

m = GEKKO(remote= ) HWp K= m.FV(value=300.06, 1b=6, ub=1000) .
m.time = np.arange(®, duration s, step s) H W p K.STATUS = 1; H W p K.FSTATUS = @ A m2 = m.Param(value=iterator A m2)
irradiation hor avg W p m2 = m.MV(value=irradiation hor avg W p m2_ array) m.options.IMODE

=5
irradiati or . A 2.5 IS = 8; irradiatic nor a W P . FS UsS = 1 Lo ) y
irradiation hor avg W p m2.STATUS = @; irradiation hor avg W p m2.FSTATUS = 1 m.options.EV TYPE =

tau s = m.Fv(value=(10@ * s p h), lb=(1@ * s p h), ub=(1800 * s p h))

tau s.STATUS = 1; tau s.FSTATUS = © m.solve( )

Q gain sol avg W = m.Intermediate(irradiation hor avg W p m2 * A m2)

RESULTS & CONCLUSIONS

Initial results What was challenging What's next
H building specific heat loss Building parameters can be learned: - outlier removal (in particular for smart meter data) - assess increased precision over calculating
T building thermal inertia - specific heat loss: H [W/K], - interpolation (in particular for smart meter timestamps) parameters based on public building data
C building thermal mass (C=H x 1) - thermal mass: C [W/K] (or [Wh/K]) - GEKKO Python model (validated with virtual home data) - learn installation parameters
e A building apparent horizontal window area - thermalinertia: T [s] (or [h]) - 10 to 50-fold increased analysis speed after switch to - learn infiltration and ventilation parameters

P installation maximum heating system power RMSE (i.e., using EV_TYPE=2, instead of EV_TYPE=1) - assess utility for occupant and advisor
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