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co-heating test
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Co-heating test sky

guasi-stationary test
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Co-heating test

quasi-stationary test
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Co-heating test

quasi-stationary test transmission ventilation
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State-of-the-art




Simplified heat balance

"ﬂﬂﬂﬂﬂo" Ti- Ta

Qh = HLCAT — Asw,*QSw,* + c
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- building acts as one zone
- thermostatically controlled Ti
- aggregated performance data

- thermal mass in equilibrium
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Stationary heat balance T ok
S Qe
M & Ti - Ta Tsky //‘_, o

Qh T QS’LU — (Qtr — Qs,sw + Qs,lw) — Q’U — Qlatent +c=0



- equivalent outdoor
temperature
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Stationary heat balance T
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Simplified heat balance - stationary heat balance

e T-T, - aggregated performance data
Qh = HLCAT — Asw,*st,* + c



Simplified heat balance - stationary heat balance

e T-T, - aggregated performance data
Qn = HLCAT — Asw,*st,* +c

simplifications:
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Simplified heat balance

”ﬂﬂﬂﬂﬂ’% Ti- Ta

Qn = HLCAT — Ay «Qow,x + C
simplifications:
- # independent variables = # parameters
: ‘s correlated
- AT and AT, correlated
- influence T, 7 assumed constant

(ground floor heat loss)



Simplified heat balance

”ﬂﬂﬂﬂﬂ’% Ti- Ta

Qh = HLCAT — Asw,*st,* + c

Linear regression analysis:

- simple linear regression
(solar corrected ();,)

- simple linear regression
(transformed equation)

- multiple linear regression



Simplified heat balance
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Qh"’ Asw,* Qsw,x = HLCAT + c
Qn = HLCAT — Ay o qsws +
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Simplified heat balance

”ﬂﬂﬂﬂﬂ’% Ti- Ta

Qh = HLCAT — Asw,*st,* + c

Linear regression analysis:

- simple linear regression
(solar corrected ();,)

- simple linear regression
(transformed equation)

- multiple linear regression
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Simplified heat balance

”ﬂﬂﬂﬂﬂ& Ti- Ta

Qh = HLCAT — Asw,*st,* +c
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Multiple linear regression Qn = HLOAT — Asy sQsw,« + €
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Multiple linear regression

Qn

4500 5000 5500 6000 6500 7000

140

20
AT

22

24

26

80
60
40
20

120

100

Asw,x

Qn=HLCAT — Ay 4 Qsw « + C

7000 -

Qh 6000 -

5000 -

AQn

Sw,x — A—
qdsw,x*

gsw: 0 towards 125.8 [W/m2]




3

Reliability




4 factors influence co-heating test reliability
- duration of experiment
- weather conditions

- test case

- analysis method
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4 factors influence co-heating test reliability
- duration of experiment
- weather conditions

-test case @

- analysis method @

start date (weather)
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Fixed test case & analysis methodology:
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Fixed test case & analysis methodology:

Zero intercept, winter data, solar radiation, thermal lag
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Reliable results:
- appropriate analysis method
- sufficient duration

- winter measurements (high mean Q)
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Test Case:
Terraced house In
Herstal, Belgium
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- extended co-heating test: February - May
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- extended co-heating test: February - May
- 2 renovation steps:
- blowing in insulation in fagade and party wall cavities

- insulating the attic floor slab
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Co-heating
measurement data

before

after step 1 after step 2
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Co-heating analysis result before — after step 1
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Co-heating analysis result before — after step 1

HLC
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Conclusions



Co-heating test to assess
thermal performance of buildings

— Stationary analysis of quasi-stationary test

Limited model complexity

.1 Underlying physical phenomena identified

Multiple linear regression and visualisation

= Reliability

Renovation induced performance improvement:
co-heating test
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