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Heat load forecasting for buildings

IWhat?
Heat load forecasting for buildings (hourly forecasts up to 42
hours ahead)

IWhy?
Use for activating flexibility with hot water storage tank and for
improved operation of district heating

IHow?
Data-driven time-adaptive model using local climate and weather
forecasts input

Data

I 10 minutes heat load are split into space and hot water heating:
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I Model output: space heating averaged to hourly values Qt

I Model input: combined measurements and weather forecasts of:
temperature T a

t+k|t, solar radiation Gt+k|t and wind W s
t+k|t

Model

I Selected model

Q̂t+k|t = αi + µ(ttod, αdiu) + αaHa(q)T
a
t+k|t

+ αgHg(q)Gt+k|t + αwsHw(q)W s
t+k|t

where µ(ttod, αdiu) is a diurnal curve formed by a Fourier series,
αX is the coefficient for input X and HX(q) = 1−aX

1−aXq−1 is the
first-order transfer function for input X

Results

I Inputs with 1 and 24 hours forecast results for 8 houses with
different characteristics:
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Refrigeration load forecasting for supermarkets

IWhat?
Refrigeration load forecasting for supermarkets (hourly forecasts
up to 42 hours ahead)

IWhy?
Use for activating flexibility with ice storage storage

IHow?
Data-driven time-adaptive model using local climate and weather
forecasts input

Data

I Model output: hourly readings of load for refrigeration Qt:
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I Model input: combined measurements and weather forecasts of:
temperature T a

t+k|t, solar radiation Gt+k|t and wind W s
t+k|t

Model

I Two-regimes identified:
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where µ(t + k, nhar,αdiu) is a diurnal curve formed by a Fourier
series, αX is the coefficient for input X , Ivar

t+k|t is the indicator
function switching the regimes and Sx

t+k|k is the ambient
temperature resolved with base spline functions for regime x
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