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Ventilative Cooling and summer comfort
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ON SITE MEASUREMENTS
AND FEEDBACK

Measurement results and feedback
on 6 buildings monitored
(houses, office buildings, dojo, day
nursery)

Anne-Marie-BERNARD,
annemarie.bernard@allieair.fr
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ON SITE MEASUREMENTS
AND FEEDBACK

Individual house air
conditioned
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Office building near Toulouse

* Recent building 2009

* Supply & exhaust ventilation during occupation
(daytime) ,

* Motorised Airing at
night:
— Automatic control
— Manual override
— Monitoring

* System optimisation required 2 years and strong
involvement from occupants

Opening 15cm/window and bars to protect entering
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Office building near Toulouse

Temperatures probes (indoor and outdoor)

Wind and rain probes to authorize or not
ventilative cooling

Initial study : decrease of temperature
expected at night 2°C

Temperature
decrease @night| Potential .
with/without decrease | Average ratio
ventilative cool.

-1,8°C/-0,5°C 3°C 60 %

-2,5°C/-1,5°C 4°C 62 %
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Office building near Toulouse

e Conclusions:

— Control of ventilative cooling MUST be checked in
real conditions when taking over the building

— Temperature decrease estimated obtained

— Potential of decrease not achieved (possible to
increase with assistance)

— Occupants satisfied (pool) though
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° Exhaust reduced due to

Office building in Valence

 Building retrofitted 2005
* Ventilative cooling :

— Mechanical exhaust in corridors
— Time control

— occupants open window when leaving offices

e Some occupants complain of air too cool in
. the morning

» . neighbour complaints (noise)
speed 3/5)
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Office building in Valence

4 offices monitored on 3 floors
1 only open windows regularly

 hobe | 52 |si]sis s
Opening of window at night 75% 8% 16% 0%

Temperature decrease good and close to
potential only in this office

Low temperatures in the morning
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Office building in Valence

e Conclusions:

— Savings reduced by windows closed at night
(exhaust fan doesnt worth absorbed power)
* EER from 0 a 4 sur les 4 bureaux mesurés
* EER from 7 to 10 when windows are opened
— Temperature control is needed
* Avoid low temperature in the morning,
* Reduce fan absorbed power for nothing
— occupants awareness is essential (and to
consider their complaints)
— Decrease of temperature correct although fan
speed is limited for noise
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Day nursery in Vitrolles

* Collective day nursery 2012
* Supply & exhaust Ventilation stopped at night

* Ventilative cooling :

— Motorized openings low and high (ground floor
building)

— Time and temperature control

e occupants complain of overheating and the city
hall has installed air conditioning after our

monitoring
FREEVENT \

Door closed for
fire protection
reduced air
transfer
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Day nursery in Vitrolles

* Night temperature decrease < day increase

* Building height 2.5m => stack effect too
low

e Natural ventilation airflow 1200 m3/h for
DT=5°C => not sufficient (1 ach of overall
building, 2 ach of transfer zone)

High inertia doesn’t allow to decrease at
least what was stocked at day
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Day nursery in Vitrolles

* Leaving exhaust from mechanical ventilation
would have helped (with EC motors)

System Cooling Fan power DT outdoor-
energy (kWh) | (kWh) indoor in the
morning (°c)

9.75

Airing

Exhaust at
ventilation flow

Exhaust ventilative 60 14.3 4.2 2.8
cooling

Exhaust ventilative 60 7.8 7.7 2.8

cooling with EC
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Dojo — Martial art Sport gym (Ain)

* recent Building 2014
3 sport rooms, ceiling height 6m

Ventilative cooling possible on AHU but
installation not sized for this purpose
(ducts, dampers...)

High overheating day-time

Used only in the evening
in summer (18h-22h)
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Dojo — Martial art Sport gym (Ain)

e Summer 2015

— Replacement of self regulating dampers by standard
dampers

— Replacement of horizontal diffusers (ATD) by vertical
supply

— Measured airflow 3400 m3/h in occupation (1000
when not occupied), max possible airflow measured

3900 m3/h (estimated 4500 m3/h on AHU curve)
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Dojo — Martial art Sport gym (Ain)

* Comfort improved in the morning with ventilati
cooling
— 5% PPD in the morning with 50% the evening before
— Temperature decrease at night 35% of potential,

* Fast day increase at day (low inertia and high

airflow Tin et Tout night and day — Aug 2015
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Dojo — Martial art Sport gym (Ain)

* Summer 2016

— CO2 DCV (reduce day temperature
increase)

— Duct improvement to reduce
pressure drop

— Filters change
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Dojo — Martial art Sport gym ‘

* Early over ventilation at Typical day 2015

17h if indoor vs outdoor 0 3900 m3/h at

temperature allow it, © T
occupation at 18h o e

" Savings 2°Cduring day | T e
vs 2015 o |

* Slower day increase R e

* Savings in absorbed .

power (summer & :
inter / CO?) wl
emperature decrease 2
6% of potential in 2016
35% in 2015)

Early Over
ventilation

—+—T'CEXT
—==TCINT
= Débit (m3/h)/100

NAF O R E SN
~~~~~~~~~

FREEVENT \
B

Dojo — Martial art Sport gym (Ain)

* EER decreased in 2016 vs 2015

— Ventilative cooling starting at 17h due to occupancy at
18h (low difference of temperature in-out = poor EER)

— Airflow increased
— EER and temperature decrease are often varying

inversely
| eeon | e [ eemonn
2015 0,64 3,42 2,56

o a2 u g
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Dojo — Martial art Sport gym (Ain)

* Conclusions

— Night ventilation was improved optimising control
and adapting it to specific use of this building

— Over ventilation MUST be planned when sizing the
installation

— Needs to take over and check control in real
conditions to optimise comfort & energy

— Energy savings due to fan absorbed power with
CO2 DCV
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Individual house near Toulou

e 2015
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Individual house near Toulouss

e Good EER but
insufficient airflow to
achieve comfort

Airflow ach around 1

Night temperature 9 20
decrease °C 2.3°C

° i i
Higher airflow Decrease / potential ~50%

particularly in
bedrooms would be
needed

Night ventilation time h 10

12.5
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Individual A/C house (Ain)

* Individual house 1990, retrofitted (insulation,
shutters ...) in 2012

* Air Conditioned house (heat pump)

* Supply unit in main bedroom (12 m?) :

* 25—-225 m3/h controlled by CPL
(time control, occupant override )

* Allow to shut off air conditioning it
at night

* Reduce energy consumption '
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Individual A/C house (Ain)

* Monitoring, 3 periods
* Heat wave with mechanical night ventilation
* Standard summer mechanical night ventilation
* Standard summer, airing (CPL breakdown)
Average Average Abs. |Average Energy A/C use
airflow Power during |EER during |saving at day
(m3/h) occ (W) occ (kwWh) time (h)
Heat wave mec. Vent
(7 days) 111.9 19.9 13 0 96
Mec . Ventilation

Total (85 days) 54.6 8.8 7.9 100 4.2

— occupant increased airflow during heat wave more than needed (air speed) ~
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Individual A/C house (Ain)

e Conclusions:

* Night ventilation reduced the A/C used at
night and generally in the morning.

* Occupant override has not been the best
energy choice :
— Too high airflow during heat wave (speed need)

— Starts too early when temperature decrease late
at night
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