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m Generates windows status (open/closed) profiles
m Written in Python
m Methods: Markov Chain, TPM, Inverse transform sampling

m Data driven:
6 different residential buildings, each with 10 apartments

1 office building with 60 office rooms
m Three models depending on time and daily average outdoor temperature
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m Three models depending on time and daily average outdoor temperature
= Model 1:

= time of day

= daily average outdoor temperature

Model 2:

= time of day,

= daily average outdoor temperature,

= Day of week (weekend/ weekday distinction)
Model 3:

= time of day,

= daily average outdoor temperature of actual day
= daily average outdoor temperature of previous day

m Models validated through Markov Chain Monte Carlo (MCMC)
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WinProGen: the modelling technique

m Time discrete Markov Chain
P = {Xn1|Xn2»Xn3:Xn4 ---Xn} — {anlxnz }

P = {Xn1|an} # {Xn2|Xn3 }
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WinProGen: The Transition Probability Matrix
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WinProGen: Inverse transform sampling

m Timestep ,n“, window is closed
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i Po=| spio San1 swiz |=| 02 075 0.05
Generation Sn,10 Sm11  Sn,12 0.23 0.07 0.7
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WinProGen: The residential buildings
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WinProGen: Evaluation of the residential buildings data
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WinProGen: Evaluation of the residential buildings data

m Conditions for the selection of the temperature intervals:
Enough data to build the TPM
Small differences in the proportion of windows open
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WinProGen: Evaluation of the residential buildings data, Daily profiles
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WinProGen: MCMC results, Model 1, a kitchen
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WinProGen: MCMC results, Model 1, a bathroom
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WinProGen: MCMC results, Model 2, a children room
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WinProGen: MCMC results, Model 2, a children room
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WinProGen: MCMC results, Model 3, a sleeping room
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WinProGen: The Tool

= Offers 3 different models IR
B Based on data from 7 bU|Id|ngS | Generate WSP | MGMC Validation | Visualize Data | Properties | Info |

m Can integrate new field test data B
(automatic generation of TPMs)

. Permlt Valldatlon (MCMC) Wlth Own Choose a field test Select weather conditions
d ata B2E1 A ] [Original field test weather = ]

(@ M1 - DAAT (7) M2 - DAAT WWED () M3 - DAAT APD

Profile properties

N Weather proflle Can be Ioaded to (@) Complete dataset () Profile choice () Random choice
generate specidic window state profiles w2
. . . AD3
m Allows visualization of measured and AGZ -

g e n e rated data Substitute profiles with no changes in the state of the window

Timestep

from to

09.05.2017 = 17.05.2017 =

-

Output

Select the output directory D:/WinProGen/Data/profiles

Choose a filename M1_B2E1_2017-05-09_2017-05-17.csv

Generate
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Effect of natural ventilation on the expected energy use of buildings
within BEPS, B2E3, 2012

m Scenario 1: T,,,=20°C, n=0.5 1/h

m Scenario 2: T,,=20°C, n variable, simulated with measured windows state profiles
and 3 different opening angles (6°, 8°, 10°)

10 0 . |
B2E3, 2012 |
. 8 F 50 - — :
E o\
E = ®34.8 331 ©36.2 | 5.0
g ~ 30 - 30.5 :
B 4 k= 1 :
;} & 20 Ezo.o |
10 - == |
i
0 0 [ [ [ |
Ja Obs. S1 S2.A-6° S2.B-8° S2.C-10° mean
! e R H=— %&Eﬂ




Gefordert durch:

$ Bundesministerium
fiir Wirtschaft
und Technologie

grund inesBeschnses We gratefully acknowledge the financial support of BMWi
des Deutschen Bundestages 03 ET1289 D ) 03274OOG

E.ON Energy Research Center



	WinProGen: A windows status profile generator based on Markov chains and field test data 
	WinProGen: A windows status profile generator based on Markov chains and field test data 
	WinProGen: A windows status profile generator based on Markov chains and field test data 
	WinProGen: the modelling technique
	WinProGen: The Transition Probability Matrix
	WinProGen: Inverse transform sampling
	WinProGen: The residential buildings
	WinProGen: Evaluation of the residential buildings data
	WinProGen: Evaluation of the residential buildings data
	WinProGen: Evaluation of the residential buildings data, Daily profiles
	WinProGen: MCMC results, Model 1, a kitchen
	WinProGen: MCMC results, Model 1, a bathroom
	WinProGen: MCMC results, Model 2, a children room
	WinProGen: MCMC results, Model 2, a children room
	WinProGen: MCMC results, Model 3, a sleeping room
	WinProGen: The Tool
	Effect of natural ventilation on the expected energy use of buildings within BEPS, B2E3, 2012
	Slide Number 18

