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“Auvergne Habitat” is a French SHOs part of the
DELPHIS network.
“Auvergne Habitat” manages more than 10 000
dwellings in the French county of Puy-de-Dôme. The
company produces 250 new dwellings and
refurbishes more than 350 dwellings every year. The
company insists since several years on the energy
efficiency of its housing stock focusing on the fees
reduction and the monitoring of the energy
consumption. Good practices have been notably
experimented regarding the solar energy and the
production of domestic hot water, but also regarding
geothermal and aerothermal energies.

CLERMONT-FERRAND
COUNTRY: FRANCE (Auvergne)
POPULATION: 82 768 (23th largest town in France)
ELEVATION: 358 meters
KÖPPEN CLIMATE CLASSIFICATION: Cfb
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ENERGY SAVING MEASURE #1:
RAMEAUX
WORK PACKAGE FOR THE MEASURE

 OPERATING MANAGEMENT MAINTENANCE

TYPE OF MEASURE

ENERGY MANAGEMENT/CONTRACT REVIEW

NAME OF THE MEASURE

ASSESSMENT OF THE EFFICIENCY OF THE MAINTENANCE
INTERVENTIONS IN A PROFIT-SHARING HEATING CONTRACT

NUMBER OF DWELLINGS

70

tenants and the SHO identify and quantifying
actual energy savings obtained thanks to a regular
follow-up of the maintenance interventions made
by the energy supplier on the heating system. This
process has been implemented on the RAMEAUX building,
which is representative of the main typologies of the
Auvergne Habitat housing stock with a performance of 137
kWh/y/sm (French Class C).

The Energy Saving Measure followed in RAMEAUX concerns
the renewal of an energy contract with an energy
provider including performance objectives regarding
energy consumptions, this performance is supported a
profit-sharing system with the provider.
The main evolutions in the new contract include:

In order to complete this objective, the Implementation
of a weekly on-site visit by the energy provider and
heating system manager has been implemented to
compare the objective of consumption and the
actual energy consumptions.
The monitoring for this follow-up (and the corrective actions
implemented) allows to assess the impact for the interventions
implemented by the service provider.
This experience on Pilot Site has shown that the maintenance contract is
efficient. We can note that the real consumptions (normalized with
the heating degree days) index is mostly below the targeted
contractual objective (that already ambitious) but varies during the
heating season between +12% and -20%. We observe that in 2012
consumption was above target (+4.5%), but in 2013 the efforts
of the operator implemented within the AFTER project
allowed consumption to be slightly lower (-0.8%) to the target
(which had not been changed compared to 2012).

- New prices negotiated on the gas price provided.
- A new management and maintenance contract
with performance objectives on the energy
consumptions and profit-sharing clauses (based on a
consumption objective for the heating period - «NB»). The
Calculating the energy impact of these savings
energy provider is completely responsible for the
(based on the HDD-parameter included as an
maintenance and efficiency of the heating system.
objective in the contract between Auvergne
- The total guarantee plan for the replacement of
Habitat and its energy supplier) 31,02 MWh have
the heating equipment.
been saved thanks to the implementation of the
- a complementary modernization plan with a list of possible energy
optimization solution.
saving measures that may be realized over the long term (including
These savings represent a potential improvement of exactly
expected savings and costs for investment).
5% regarding the year 2012.
The consultation for a contract expert employed by Auvergne Habitat in
order to help the SHO to renegotiate the contract is under 10 000 EUR
for the whole stock of the company.
The objective of the optimized ESM is assess the
benefits of the profit-sharing contract for the
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ENERGY SAVING MEASURE #2:
BERGSON
WORK PACKAGE FOR THE MEASURE

 REPLACEMENT OF SYSTEMS

TYPE OF MEASURE

REPLACEMENT / VENTILATION SYSTEM

NAME OF THE MEASURE

IMPLEMENTATION OF A HYBRID VENTILATION ON A COLLECTIVE BUILDING.

NUMBER OF DWELLINGS

152

The mechanical help is used when natural indicators are
insufficient to manage naturally the fresh air renewal. Timers
are also activated at some key hours (such as the morning
showers and the kitchen time at the end of the day) in order
to support the natural ventilation flows and to enhance its
efficiency when needed.
The total budget for the implementation of VNH of BERGSON was about
102 000 EUR (less than 1000 EUR/dwelling). This cost do not represent
significant increase regarding a classical mechanically ventilation system.
The objective of the testing is to compare (thanks to
additional monitoring) two ventilation columns in
the building: one ventilation column is equipped
with a classic Mechanical Controlled Ventilation (the
mechanical help being active all time) ; one ventilation
column with a Natural Hybrid Ventilation VNHy©. Relevant
Auvergne Habitat has carried a special attention to the
ventilation issue in its new refurbished building
BERGSON with very efficient external thermic insulation and
an energy consumption of 102 kWh/year/sm.
Regarding the performance before (2009) and after the
refurbishment (2013), the refurbishment helps to save
approximately 25% of energy regarding the
existing energy consumptions for heating and hot
domestic water (338 MWh – according the
contractual-HDD included in the contract between
Auvergne Habitat and its energy supplier).

indicators will include heat loses, electric
consumptions, and temperature/humidity/CO2
emissions. The second step aims at adapting the
settings for NHV with the first results: adaptation
of the working hours for the system, assessment of
the link between the working time of the
ventilation system to several parameters (e.g.
hygrometry).
The total amount for the monitoring of the two different
systems and the final justification for Natural hybrid
Ventilation system is about 17 000 EUR (approx..
110EUR/dwelling).

Using its past experience on the Mechanical Controlled
Ventilation systems (MCV - working continuously), the SHO
identified that MCV is often costly in terms of
electric consumptions and creates thermic loses
(especially in highly insulated buildings).
As a consequence, Auvergne Habitat has chosen a
new ventilation system based on Natural Hybrid
Ventilation NHV).

The savings are estimated on BERGSON can’t be consider
as a general approval. Nevertheless we can reach the
following conclusions, Natural Hybrid Ventilation represents
potential savings both for electric consumptions for
ventilation and regarding thermal loses due to the
ventilation of the building. Compared to the MCV
system these savings have been estimated for the

heating season: 7,450 MWh for electric
NHV is a compromise between natural ventilation and
consumptions and 11,832 MWh for thermal loses.
mechanical ventilation. The objective of the system aims at saving
The corresponding amount is optimizing the
energy consumptions of the ventilation auxiliaries (such as the motors).
savings obtained thanks to the refurbishment
The NHV uses the wind and the pressure effects on the facades and
about 6%.
extractors and the difference between indoor and outdoor temperature
to regulate the ventilation system.

ENERGY SAVING MEASURE #3:
AIGUILLADE
WORK PACKAGE FOR THE MEASURE

 REPLACEMENT OF SYSTEMS

TYPE OF MEASURE

REPLACEMENT / VENTILATION SYSTEM

NAME OF THE MEASURE

IMPLEMENTATION OF A HYBRID VENTILATION ON A COLLECTIVE BUILDING.

NUMBER OF DWELLINGS

126

Measuring the difference between the normalized
consumptions before and after the refurbishment
we obtain 580,512 MWh of energy savings
representing a total percentage of 43% of savings
concerning heating.
The optimization implemented during the AFTER
project is not based on the optimization of the
energy impacts for this refurbishment. It is more
based on the optimization of its economic impacts
for the SHO and the tenants.
In the old subscription contract, before 2010, a
proportional part of the price for heating was
calculated using the surface of the building. This
pricing was not an incentive to implement energy
refurbishments. Since refurbishments do not change the
total surface of a building, it wouldn’t impact this part of the
price. It would be saving energy, but not money! The
implementation of this calculation method is an important
change in the new contract negotiated by Auvergne Habitat.
In the new subscription contract, this proportional
part is calculated using an indicator: the «average
power demand». This APD is based, not on the
actual consumption of a building, but on its
theoretical “need for energy” (both for heating
and domestic hot water).

The main objective of this testing is to optimize the
performance for a refurbished building connected to a
district heating network.
The AIGUILLADE building has been recently
refurbished in the AFTER project with an important
increase of its energy performance (refurbishment of
the roof insulation, external thermic insulation from no
insulation to a façade with external thermic insulation of
polystyrene expanse (120 mm / R = 2,43 m2.kW) ; windows
replacement from wood simple-glazing to PVC carpentries
The savings regarding the price for energy (included in the district
with double-glazing, etc.) Refurbishment is mainly
heating contract as a fix part) equal to 22 518 EUR saved per year thanks
dedicated to the improvement of the heating consumptions
to lowest energy consumptions for the building after refurbishment.
thanks to the improvement of the general insulation of the
building shell.
L’Aiguillade is equipped with a district heating system since The proportional part calculated thanks to the average power demand
equal to 12 315 SAVED per year. The heating consumptions and the
1965. The district heating system has been renovated in
November 2012 with a new wood boiler changing the energysavings linked to the refurbishment are fully reported in the
energy bills of the tenants. The final average yearly energy
mix. The energy mix is now 80% wood-20% gas.
savings for every one of the 126 dwellings is about 276, 45
EUR thanks to the renegotiation for the district heating
The energy savings associated with heating established on
subscription.
the HDD basis included in district heating contract (2516)
permit to measure the difference between the baseline
period before refurbishment (2009 – the year which
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ESM #1: RAMEAUX
OPERATING MANAGEMENT

I.

IDENTIFICATION
MEASURE

OF

THE

ENERGY

SAVING

WORK PACKAGE FOR THE MEASURE

 OPERATING MANAGEMENT MAINTENANCE

TYPE OF MEASURE

ENERGY MANAGEMENT/CONTRACT REVIEW

NAME OF THE MEASURE

ASSESSMENT OF THE EFFICIENCY OF THE MAINTENANCE
INTERVENTIONS IN A PROFIT-SHARING HEATING CONTRACT

DESCRIPTION

MANAGEMENT
ASPECTS

Renewal of an energy supply and maintenance of the heating
installations contract with an energy provider. The new contract
is integrating performance objectives regarding energy
consumptions to be respected by the energy provider; this
performance is linked with a profit-sharing between the
contract stakeholders.
The main evolutions in the new contract are:
- new prices negotiated on the gas price provided.
- a new management and maintenance contract with
performance objectives on the energy consumptions and profitsharing clauses (based on a consumption objective for the
heating period - «NB»). The energy provider is completely
responsible for the maintenance and efficiency of the heating
system.
- the total guarantee plan for the replacement of the heating
equipment.
- a complementary modernization plan with a list of possible
energy saving measures that may be realized over the long
term (including expected savings and costs for investment).
The new energy supply and maintenance contract is a profitsharing contract with an energy supplier (COFELY). The profitsharing amount is calculated thanks to an objective: the NB
(theoretical quantity of fuel that has to be provided for the
needs of the buildings).
The profit sharing mechanism is calculated regarding this
consumption objective. If the objective is exceeded, the
overconsumption is impacted on the takings of the energy
supplier. Consumption under the objective provides a bonus to
the energy supplier.
The balance to calculate the amount of the profit-sharing is:
OVER-CONSUMPTION:
1/3 of the overconsumption is paid by the SHO; 2/3 by the
energy supplier
UNDER-CONSUMPTION:
2/3 for the energy supplier; 1/3 for the SHO
«LES RAMEAUX » is a group of buildings that have been
recently refurbished and that offer a good energy performance.

IMPLEMENTATION OF THE MEASURE

JANUARY 2012
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION
/ OWNER OF THE BUILDING

Auvergne Habitat

COUNTRY

France

ADDRESS OF THE BUILDING

NUMBER

1-7/3

STREET

Allée des Monts dorés/Allée des limagnes

CITY
(+CODE)

Lempdes (63 370)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE

 Collective

YEAR OF DELIVERY FOR THE BUILDING

1970

NUMBER OF STORIES

3-4

NUMBER OF DWELLINGS

70

NUMBER OF INHABITANTS

Not provided by the SHO (confidentiality)

ENERGY CARRIER FOR HEATING

Natural gas

II.2. BUILDING DESCRIPTION
TYPOLOGY

Low-rise apartment block

CONDITIONNED FLOOR AREA

4590

NUMBER AND SIZE OF
DWELLINGS
(BY SURFACE OR NUMBER OF
ROOMS)

ROOMS

SURFACE

1

8

2
3

NUMBER

12
Average 66 m2

16

4

27

5

7

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry: cinder – pumice concrete panel blocks

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION

 Cellular plastics: EPS
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MATERIAL

CEILLAR, BASEMENT

TYPE OF ROOF, TERRACES

TYPE OF WINDOWS

TIGHTNESS (CM)

10

EXTERIOR TRIM

 Coatting

INSULATION
TECHNIC

 Pasted

INSULATION

 Basement

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM)

8

INSULATION

 Flat roof

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM

8

GLAZZING

 Double (4/12/4)

FRAME

 Pvc

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

2009



Major refurbishment

Shell + carpentries + systems

REFURBISHMENT DESCRIPTION

Additional thermal insulation. New windows.
New mc ventilation system.

II.4. BUILDING EQUIPMENT
II.5.1. Heating
diocrmENERGY CARRIER



Gas

DISTRIBUTION



Collective

PRODUCTION



Combustion boiler

EMISSION



Radiators

MONITORING



Valves

REMARKS

Location heating room: ground floor/external access. Good condition.

HEATING EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler VIESSMANN type PAROMAT TRIPLEX, type pf 040-400

TYPE

 Combustion boiler

START-UP DATE

1991

POWER (KW)

460 kw
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NAME, BRAND

1 burner WEISHAUPT, type g 3/1 e

NAME, BRAND

1 circulator GRUNDFOS, type UMC 65/30

NAME, BRAND

1 valve SIRIUS type d 4590 DN 100 vkf 45-100

NAME, BRAND

1 exchanger GUILLOT type TOTALECO 0004 duplex

HEATING EQUIPMENT #2: DISTRIBUTION
NAME, BRAND

2 circulator GRUNDFOS double type UMC 80-60

NAME, BRAND

2 valve 3-ways SATCHWELL type AE 730

NAME, BRAND

1 regulator SATCHWELL type IAC 600

II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Combustion boiler

DHW EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler VIESSMANN, type PAROMAT tr 019 195

TYPE

 Combustion boiler

START-UP DATE

1991

POWER (KW)

225 kw

TANK VOLUME (L)

2 tanks VIESSMANN, type VERTICEL (500 liters)

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Mechanically controlled ventilation (humidty controlled)

II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
YEAR
HEATING
WATER
HEATING DEGREE DAYS

in
MWh

2007

2008

2009

2010

2011

767

827,48

729,30

587, 74

411,63

290,92

281,96

269,64

226,43

222,96

2247

2373

2353

2721

1979
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III. IDENTIFICATION
OF
THE
OPTIMIZATION
SOLUTION FOR THE ORIGINAL ENERGY SAVING
MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION
SOLUTION
III.1.A. Optimization selection #1
DESCRIPTION OF THE OPTIMIZATION PROPOSED
FOR IMPROVING THE EFFICIENCY OF THE
EXISTING ENERGY SAVING MEASURE
 MANAGEMENT AND CONTRACT ADJUSTMENT
IDENTIFICATION AND FOLLOW-UP OF ALL THE
INTERVENTIONS OF MAINTENANCE AND MANAGEMENT
ACTIONS OF THE SERVICE PROVIDER.
VISIT AND SYSTEMATIC CONTROL OF THE
CONSUMPTION INDICATORS EVERY 10 DAYS AND
ADJUSTMENT OF THE SYSTEM WHEN THE OBJECTIVES
ARE NOT RESPECTED (LIST OF THE CONTROLS WILL BE
PROVIDED BY THE ENERGY SUPPLIER).
PURPOSE FOR IMPLEMENTING THE
OPTIMIZATION SOLUTION
Profit-sharing contracts are very common tool for
Social Housing Organizations in France regarding the
management of the heating systems. The objective is to use
a profit-sharing clause in their management and
maintenance contracts in order to encourage the service
provider to implement the necessary interventions in order
to reduce the energy consumptions for the heating system.
The financial incentive is useful to guarantee a constant
control and efficient interventions on the service provider
side. It is also useful for the SHO in order to prevent and to
be protected regarding some drifts regarding the planned
consumptions.
This type of contract has been implemented by
Auvergne Habitat and can be considered as an
energy saving measures concerning the heating
contract. The purpose for choosing this ESM in the
framework of the AFTER project is to obtain some feedback
and some assessment of the real efficiency for such types of
contracts. The objective is to identify how the profit-sharing
clause in the contract is used in order to obtain energy
savings and to justify it in the relation of the SHO with its
tenants.

The relationship between the SHO and the service provider
is often limited and the two parts are connected when they
are entering into a contract but their exchanges are weaker
during the maintenance phase. One aim to optimize this
ESM is to play with “open cards” with the service
provider. The final objective is to identify what do
the service provider to implement corrective
actions and to identify how they will impact the
consumptions if they are regularly implemented.
As a matter of fact, the optimization will be focused
on the assessment of the savings obtained thanks
to the profit-sharing contract.
A comparative approach has to be implemented in order to
quantify the amounts of energy saved thanks to all the
maintenance actions implemented in the framework of the
contract and to compare it with the potential drifts avoided.
This approach oriented toward the energy savings will have
to be completed with an analysis of the financial impacts for
the SHO and its tenants. The profit-sharing contract implies
a new financial repartition of the profits between the SHO
and the service provider. The analysis of the economic
savings obtained and their reallocation thanks to
the profit-sharing mechanism will have to be
analysed in order to see how this type of contract
can be profitable for the social housing companies.
To do so, the Social Housing Organization and its Scientific
partner will implement an analysis of two energy and costs
curves:

‐

a curve integrating the interventions of the service
provide and the corresponding savings on the
general consumption for heating.

‐

a curve estimating the energy consumption
without intervention of the service providers.

This comparison will help to identified the accumulated
energy and money saved thanks to the range of
interventions implemented by the energy and service
provide
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Key points:
•

•

improving the knowledge of the profitsharing contracts quantifying their impacts
(both regarding energy and economy).
identifying the reallocation of the profits linked to
this profit-sharing mechanism.

OBJECTIVE TARGETED
 Improving the energy performance

 reducing the maintenance and energy costs
 improving the comfort and functionality for the tenants
and staff
MEASURMENT FOR THE OBJECTIVE TARGETED
 Quantitative
TYPE OF MEASUREMENT
 Energy
 costs

III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION
PROCESS
III.2.A. Optimization process
DESCRIPTION OF THE ACTION:
IDENTIFICATION AND FOLLOW-UP OF ALL THE
INTERVENTIONS OF MAINTENANCE AND MANAGEMENT
ACTIONS OF THE SERVICE PROVIDER.

For every visit, the service provider will complete a report
mentioning the following points:

‐

Date

Control every 10 days of the consumption
objectives (objectives = MWh corrected thanks to
the HDD) with a comparison between the real
NC/DJ (quantity of combustible consumed by the
heating system balanced by the HDD) and a
theoretical NC/DJ included in the heating contract.

‐

Comments regarding the installation.

‐

Description of the interventions and type of action
implemented

‐

Responsible for the action.

Adjustments of heating system thanks to a list of
intervention (example : settings of the combustion for the
burner, etc.) in order to improve and correct the
performance of the system. This list and the inspection
process with the adequate time range is included within the
heating contract (provided in RAMEAUX D8.3).

‐

Expected date for the action.

‐

Recommendation

DATE.

HDD. OBJECTIVE/REAL CONS.

OBJECTIVE/REAL (EXCEPT DHW).

for

the

forthcoming

visit.

PERFORMANCE INDICATOR

Table 1. Basic row of analysis for a weekly measurement of the performance indicators

The results are detailed within a report
comparing the expected result included in the
contract and the identified result in the
heating room.
The ratio real performance/expected performance is
rated thanks to a positive/negative/neutral indicator.
The indicator is calculated thanks to the following
figures for the RAMEAUX building:

‐

NB (contractual quantity of combustible necessary
for the heating of a building) = 591,00 MWh PCS.

‐

HDD in the contract: 2614

‐

Performance indicator: 0,226

‐

Consumption objective: 527,69 MWh

‐

Equipment : temperature sensors settled on the
extractors of the MCV in order to measure the
ambient temperature in the flats.

Cf. Example for reporting.
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SYSTEM IMPACTED
Heating system (production and distribution for heating and DHW)

PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

þ YES

DESCRIPTION

Preparation and following (quality assurance plan) of the heating supply
contract.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Ratio Energy Consumption adjusted with the HDD. Comparison with a
theoretical HDD calculated on a thirty-years basis (HDD : 2614).

TIME RANGE
BETWEEN
MEASUREMENTS

Monthly

SAMPLE OF ASSESSMENT

Table 2. Example of the type of final scheme (blue line is the real consumption, green line is the expected
consumption.) between January 2013 and March 2013

The enclosed table shows the variation for the
corresponding date between the expected performance and
the measured performance.

Table 3. Rows for the weekly analysis of performance corresponding to the sample period

The actions highlighted in the scheme are the following ones:

Table 4. Rows detailing the corresponding corrections implemented by the energy and maintenance service
provider in order to improve the energy performance for the heating system.

They include the following adjustments concerning the
heating equipment for the building:
- #1 (18.1.2013): change of speed on primary pump
for DHW.
- #2 (24.1.2013): control of the combustion.
- #3 (05.2.2013): new settings for the burner.
- #4 (13.2.2013): replacement of a valve for DHW.
- #5 (25.2.2013): change of regulation (PID way)
- #6 (4.3.2013): lowering of the set start
temperature for DHW.
- #7 (11.3.2013): new temperature settings for the
collector.
- #8 (20.3.2013): new regulation program for the
DHW.
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Table 5. Detailed results for follow-up of the performance indicators between January and April 2013

Table 6. Detailed results for follow-up of the performance indicators between April and August 2013
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Table 7. Detailed results for follow-up of the performance indicators between August and November 2013

Table 8. Detailed results for follow-up of the performance indicators between November and December 2013
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Table 8. Detailed results for follow-up of the performance indicators between January and March 2014

Table 9. Corresponding corrective actions implemented between May 2012 and March 2013
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Table 10. Corresponding corrective actions implemented between March 2013 and March 2014
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MARCH
. 14

FEB. 14

JAN. 14

DEC.
13

SEP.
13

MAR.
13

FEB. 13

JAN. 13

DEC.
12

JAN. 12

IV. PLANNING

Implementation of the new contract with
profit sharing
Metering every 10 days of the performance
indicators
Following of the temperature inside the flats
Corrective actions implemented on the
heating system and measurement of the
impact at D+10
Measure of the temperatures implemented
within some dwellings of the building and
adjustment of the sensor on the extractor of
the MCV regarding the results obtained.
Tenants’ survey implemented by the local
Tenants association regarding the thermal
comfort and the complaints regarding the
heating system.
Final meeting between COFELY (service
provider), DELPHIS and Auvergne Habitat.
Comparison of the results of the corrective
actions with other scenario and performance
assessment regarding energy indicators.
Financial analysis between the results
obtained thanks to the follow-up of the
service provider and the contractual
commitments.

V.

BUDGET

INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE

8700 EUR

Preparation of the contract with service provider

INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION ESM

No particular investment, regular maintenance of the installations is included in the contract.
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VI. REPORTING OF THE COLLECTED RESULTS
VI.1. BASELINE PERIOD IDENTIFICATION
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

January

YEAR

2009

MONTH

December

YEAR

2012

TYPE OF ENERGY Gas
TIME RANGE
BETWEEN THE
MEASUREMENT

monthly

UNITY

MWh

LEGAL
21°C
TEMPERATURE
IN THE BUILDING

VI.2. MONITORING PERIOD IDENTIFICATION
IDENTIFICATION OF THE MONITORING PERIOD

START

END

ALL BASELINE ENERGY DATA

Day

6

Month

January

Year

2013

Day

6

Month

March

Year

2014

TYPE OF ENERGY Gas
TIME RANGE
BETWEEN THE
MEASUREMENT

Monthly (last day)

UNITY

MWh

LEGAL
21°C
TEMPERATURE
IN THE BUILDING
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VI.3. SYNTHESIS OF THE RESULTS
The measure allowed the weekly monitoring of performance
results expressed in energy consumption per degree-days (NC /
DJ). This performance index was compared to the target (noted
NB).

The graph below illustrates the weekly evolution of these
performance indexes during the test period, that is to say, from
31/10/2012 to 31/12/2013.

Table 10. Evolution of the performance indicator regarding the objectives of the energy supply contract.
We can note that the NC / DJ index is mostly below
the target NB but varies during the heating season
between +12% and -20%. Changes in the index appear to
depend on the weather (through HDD), season (generation
efficiency varying according to the heating load), but also
according to the corrective actions implemented during
monitoring.
The following graph shows a zoom on the first months of 2013
with realized actions. It is observed that the regular and

frequent monitoring provides detection and diagnosis
assistance of energy drifts and that these actions allow to
control the consumption.
The nature of the interventions reflects the
achievement of proper maintenance (replacement
valve, meter ...) and good automatic control of energy
systems (control settings, combustion control,
configuration, programming, inspections and checks
...).

IEE 10/344 – AFTER PROJECT : AUVERGNE HABITAT REPORTING

25

The analysis and weekly monitoring ensure control of
consumption, which would be more important in a more
traditional contract without such profit sharing. In that case,
monitoring can be monthly or less frequent, where preventive
actions are rare, corrective actions are identified and
implemented later and performance and drift analysis of less
interest.
Nevertheless it is difficult to quantify this energy gain from such
monitoring. It is also difficult to imagine a case without accurate
monitoring (human aspects come into play), but also to assess
the direct impact of an action. Indeed, even if the performance

index NC / DJ still a good qualitative indicator to justify the
impact, its evolution is not only dependent on interventions.
Despite everything, a multi-year evaluation of the effectiveness
of this measure can be studied by looking at the difference
between the index of consumption and the objective defined in
the profit-sharing contract. In this evaluation, consumption is
normalized to correct climate and contractual set point
temperatures. Indeed, from 2012, Auvergne Habitat requested
that the reference temperature is set at 21°C (against 19°C
previously) which makes it more challenging to achieve the
objective comparatively to previous years, as shown on the
graph below.

Table 11. Heating consumptions in Les Rameaux before and after the implementation of the contract review.
The graph shows the normalized heating consumption (HDD
corrections at temperature setpoint 21°C for the years 2012 and
2013). Therefore the analysis is not really the same
between previous years (2009-2011) and the years
2012-2013 after the change of the operating contract.
The following chart is an interesting focus on the last
2 years.
The contractual number of MWh to be provided by the heating
contractor as defined in the profit-sharing clause (the NB
parameter) is defined at 591 per year (for a contractual HDD
based on a parameter of 2614 HDD).
All the « real » consumptions measured on the meters (NC
parameter)of the Pilot Sites will be updated thanks to these
2614 HDD.
In 2012 for the RAMEAUX Pilot Site, the NC real
consumption was 521,70 MWh leading to a normalized
consumption of 617, 408 MWH according to the
contractual HDD.
We observe that in 2012 consumption was above
target (+4.5%).
In 2013 the efforts of the operator thanks to the
AFTER optimization allowed consumption to be

slightly lower (-0.8%) to the target (which had not
been changed compared to 2012).
The actual consumption for 2013 is 578,315 MWh (for HDDparameter of 2578). This lead us to a normalized consumption of
586,391 according to the HDD-parameter as included in the
contract.

In order to compare these two years of contractual
implementation and to identify was are the savings allowed
thanks to the optimization solution proposed by the AFTER
consortium the calculation is the following one.
(Normalized 2013 consumption according to the contractual
HDD ) - (Normalized 2012 consumption according to the
contractual HDD )
= 617, 408 – 586, 391
= 31,02 MWh
31,02 MWh (normalized according to the contractual HDD)
have been saved thanks to the implementation of the
optimization solution.
These savings represent a potential improvement of exactly 5%
regarding the year 2012.
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Table 12. Comparison of the energy consumptions of the Rameaux building before and after the implementation of
the optimization solution and the consolidated follow-up of the installations by the energy and service provider.

VII. TENANTS

COMFORT

AND

SATISFACTION

VII.1. FIRST SATISFACTION SURVEY
CLCV conducted a door to door with 69 dwellings. 27
families (39.1%) responded to the satisfaction survey and
agreed that two temperature readings are made : one in
their living room and one in one of their rooms.
Objective : To evaluate the impact of an operating heating
incentive contract signed in January 2012 with Cofely
Company.
Statements were made manually with a Thermospot
Laserliner. The first in the center of the living room or. The
second in the center of the room.

Questions to tenants :
1) Do you know what temperature it currently in your living
room? (Yes 40% - No 60%)
2) This temperature is it comfortable for you? (Yes 56% - No
44%)
3) Do you know what temperature it currently in your room?
(Yes 40% - No 60%)
4) This temperature is it comfortable for you? (Yes 85% - No
15%)
5) Have you ever called Auvergne Habitat on heating during
the year 2013? (Yes 22% - No 78%)
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VII.B. TEMPERATURES READINGS
Temperatures
recorded
Living room
Room

Minimum
température
17°
17.2°

Maximum
température
22.5°
23°

Difference

5.5°
5.8°

From an housing to an other one, the temperature
differences can exceed 5 ° according to the situation of the
housing in the building (ground floor, south exhibition, high
floor, etc.).
On the other hand, in the same housing, the difference
between the living room and the room is managed well: 2°C
on average. But there are still overheated apartments or
under warmed according to their situation in the building.
Many tenants complain of poor sealing and cold air from
their windows and their roller shutters.

We found several differences both 6 ° on average
temperatures in snuff window border. The apartments of
Rameaux Residence have the distinction of having windows
running the length of the show.
Automatic measurements were made in two apartments
with recorders type KIMO T110. The gaps between them
confirm our manual readings.

Apartment 132. Period from november 9, 2013 at 17:00 to

Apartment 302. Period from november 9, 2013 at 18:00 to
saturday, november 14 at 12

sunday, november 15 à11h00.
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Tenants are generally very satisfied with the heating in their
homes and only 22% of them have contacted Auvergne
Habitat to make a claim. However, we should not limit the
appreciation of the quality of service provided to tenants in
this only element.

procedures by the lessor (eg differences eligible +1 ° / -1 °
temperature) and a sub-metering when hot water is
produced with the same boiler. The most important is not to
overstate or understate the contract.

CLCV Puy -de -Dôme, which conducted the survey of
satisfaction, regrets that no temperature control is done by
Auvergne Habitat independently from the provider at least
to verify that there was no overestimation or
underestimation of the contract.

It should be noted that 8 tenants (of 27 homes surveyed)
have temperatures in some parts below 20 °, temperature is
the target contract. Significant temperature differences
between the units were observed (5.5 ° in living rooms to
5.8 ° in rooms). Work on rebalancing temperatures would be
useful.

This type of contract requires a good reactivity of the
operator, so it is important for him to have powerful
technical equipment management. It also asks for control

The CLCV of Puy de Dôme met Auvergne Habitat on
February 4th, 2014 February 4, 2014 to submit the results of
this investigation.
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ESM #2: BERGSON
RECENTLY REFUBISHED BUILDINGS

I.

IDENTIFICATION
MEASURE

OF

THE

ENERGY

SAVING

WORK PACKAGE FOR THE MEASURE

 REPLACEMENT OF SYSTEMS

TYPE OF MEASURE

REPLACEMENT / VENTILATION SYSTEM

NAME OF THE MEASURE

IMPLEMENTATION OF A HYBRID VENTILATION ON A COLLECTIVE BUILDING.
MANAGEMENT
ASPECTS

Auvergne Habitat tests the efficiency for hybrid ventilation
system implemented on refurbished building instead of a
former natural ventilation.
The hybrid ventilation (VNHy©) is a smart ventilation system
offering a compromise between the natural ventilation and the
mechanically controlled ventilation.
The objective of this system aims at reducing the energy loses
and the electricity consumptions for the ventilation auxiliaries.
The management of the air renewal in a building is monitored
thanks to an automate calibrated regarding meteorological
factors and technologies using sensors. The VNHy© optimizes
the natural forces in association with a low-pressure mechanical
assistance.
The VNHy© uses several factors to monitor and activate the
ventilation of the building:
- wind and pressure effect on the facades and extractors.
- difference between indoor and outdoor temperatures.
- timers activated during strategic hours (morning showers,
kitchen times).
As a consequence, the mechanical help is used only when
natural indicators and context are insufficient to manage the
fresh air renewal in order to sustain the natural ventilation and
to enhance its energy efficiency.

IMPLEMENTATION OF THE MEASURE

2012
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION
/ OWNER OF THE BUILDING

Auvergne habitat

COUNTRY

France

ADDRESS OF THE BUILDING

NUMBER

1-10

STREET

Place bergson

CITY
(+CODE)

Clermont-ferrand (63 000)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE

 Collective

YEAR OF DELIVERY FOR THE BUILDING

1967

NUMBER OF STORIES

5

NUMBER OF DWELLINGS

152

NUMBER OF INHABITANTS

Not provided by the SHO (confidentiality)

ENERGY CARRIER FOR HEATING

Natural gas

II.2. BUILDING DESCRIPTION
TYPOLOGY

Low-rise apartment block

CONDITIONNED FLOOR AREA

10 579

NUMBER AND SIZE OF
DWELLINGS
(BY SURFACE OR NUMBER OF
ROOMS)

ROOMS

SURFACE

1

2

2
3

NUMBER

19
Average 70 m2

26

4

89

5

16

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry: cinder – pumice concrete panel blocks

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION
MATERIAL

 Cellular plastics: eps
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CEILLAR, BASEMENT

TYPE OF ROOF, TERRACES

TYPE OF WINDOWS

TIGHTNESS (CM)

10

EXTERIOR TRIM

 Coatting

INSULATION
TECHNIC

 Pasted

INSULATION

 Basement

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM)



INSULATION

 Flat roof

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM

10

GLAZZING

 Double (4/12/4)

FRAME

 Pvc

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

REFURBISHMENT DESCRIPTION

2010

 Major refurbishment

Global refurbishment. Focus on the
ventilation.

Additional external thermal
insulation on facades. New
double-glazzing windows. New
hybrid ventilation system. New
bathrooms.

BEFORE: natural ventilation with shunt ducts.
AFTER: hybrid ventilation using the existing
shunt ducts.

II.5. BUILDING EQUIPMENT
II.5.1. Heating
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Low-temperature boiler

EMISSION

 Radiators

MONITORING

 Thermostatic valves

REMARKS

Location heating room: ground floor/external access. Good condition.
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HEATING EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler VIESSMANN DUPLEX, type 375 430

TYPE

 Low-temperature boiler

START-UP DATE

1996

POWER (KW)

430 kw

NAME, BRAND

1 burner WEISHAUPT WG 40 n/1-a

HEATING EQUIPMENT #2: PRODUCTION
NAME, BRAND

Boiler VIESSMAN DUPLEX, type 580 675

TYPE

 Low-temperature boiler

START-UP DATE

1985

POWER (KW)

675 kw

NAME, BRAND

1 burner WEISHAUPT g5/1-d

NAME, BRAND

1 circulator SALMSON type c210

II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Combustion boiler

DHW EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler VIESSMANN, type VITOROND 200

TYPE

 Low-temperature boiler

START-UP DATE

2002

POWER (KW)

230 kw

TANK VOLUME (L)

4 tanks VIESSMANN, type VERTICEL nt 3001 122 (350 liters)

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Natural hybrid ventilation

NAME, BRAND

44 VMC VTI MAXIVENT

DESCRIPTION

The ventilation system is a hybrid ventilation system. The ventilation in the building will be general and
permanent. .The fresh air will be admitted in the main rooms thanks to self-regulating air intakes
integrated in the carpentry workshop. The fresh air introduced will circulate through the main rooms to
the utility rooms thanks to undercuts and transits designed under the doors.
The fouled air will be extracted in the utility rooms (kitchen, bathroom, toilets) thanks to self-regulating
extraction units connected to a spiral-shaped ducts network or thanks to the existing shunt ducts
connected to a ventilation motor.
EXTRACTION UNITS: The fouled air is extracted thanks to extraction units connected to the ventilation
duct. The extraction units are defined according to the French norm (NF EN 13141-2 and NF EN 1314110), their air flows are expressed in m3 per hour and their limits of pressure, the acoustic insulation (Dn,
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e, w) and the acoustic power regarding a depression factor Lw.
The extraction units implemented are self-regulated. Their opening section is modified automatically
according to the difference of pressure from any part of the component in order to avoid the air flow
variations. It allows also to avoid the unbalance induced by the thermal draught between the floors and
to control the extracted air flows during the cold season.
DUCTS: The vertical ducts evacuate the fouled air and the combustion waste. These collective ducts are
characterized as shunt ducts. In this duct network the individual conducts on every level are connected
after an anti-backflow bickering. The bushels are 33 cm or 25 cm-tall.

EXTRACTOR: The VHNy optimizes the exploitation of the natural driving forces thanks to an association
with a mechanical low-pressure assistance. This mechanical assistance is driven by a smart control
system that associates the natural ventilation mode and the mechanical assistance regarding chosen
factors. This allows to optimize the natural driving forces and to optimize the electric consumption of the
system.
Monitoring unit: A monitoring unit is integrating a microprocessor that will monitor the ventilation
extractors. This monitoring unit will be active regarding some parameters programmed or calculated
thanks to a sensor (measuring external temperatures or wind).

VENTILATION EQUIPMENT #1: EXTRACTOR
NAME, BRAND

MAXIVENT© extractors/brand: VTI AERAULIQUE

ENERGY

 Natural mode: natural forces and thermal draw + mechanically assisted with electricity regarding
conditions

TYPE

Hybrid extractors

START-UP DATE

2010

NUMBER

44

POWER (V)

Tri-phased 400 v

VENTILATION EQUIPMENT #2: AIR INTAKES
NAME, BRAND

Isola 2/brand: VTI AERAULIQUE

TYPE

Hybrid extractors

START-UP DATE

2010

NUMBER

1/bedroom. 2/living room

NOMINAL FLOW (m3/h)

30

VENTILATION EQUIPMENT #3: AIR OUTLETS
NAME, BRAND

OCEANE©/BRAND: VTI AÉRAULIQUE

TYPE

SELF-REGULATED

START-UP DATE

2010
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NOMINAL FLOW (m3/h)

1 main room: kitchen …. 75 m3/h
2 main rooms: kitchen …. 90 m3/h
3 main rooms: kitchen …. 105 m3/h
4 main rooms: kitchen …. 120 m3/h
5 main rooms: kitchen …. 135 m3/h
m3/h

bathroom with toilets … 15 m3/h
bathroom with toilets … 15 m3/h
bathroom with/or without toilets … 30 m3/h
bathroom with/or without toilets … 30 m3/h
bathroom with/or without toilets … 30 m3/h

toilets… 15 m3/h
toilets… 30 m3/h
toilets… 30

VENTILATION EQUIPMENT #4: MONITORING UNIT
NAME, BRAND

DRIVE BOX©: VTI AÉRAULIQUE

TYPE

Microprocessor piloting and monitoring the running time of the extractors regarding the selected
parameters.

START-UP DATE

2010

NUMBER

1/bedroom. 2/living room

POWER (V)

230

Table 1. Zoom on the ventilation system adopted by Auvergne Habitat in BERGSON [VTI Aéraulique –
VENTILECO© Ventilation Naturelle Hybride / Promotional information]
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II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
YEAR
HEATING
WATER

in
MWh

HEATING DEGREE
DAYS

2007

2008

2009

2010

2011

1367,30

1443,28

1249,91

981

777,33

495,52

515,95

473,48

555,126

370,29

2247

2373

2353

2721

1983

III. IDENTIFICATION
OF
THE
OPTIMIZATION
SOLUTION FOR THE ORIGINAL ENERGY SAVING
MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION
SOLUTION
II.5.2. Optimization selection #1
DESCRIPTION OF THE OPTIMIZATION PROPOSED
FOR IMPROVING THE EFFICIENCY OF THE
EXISTING ENERGY SAVING MEASURE
 TECHNICAL INTERVENTION
 MAINTENANCE ADJUSTMENT
INSTRUMENTATION OF 4 VENTILATION CHIMNEYS.
2 CHIMNEYS ON 2 BUILDINGS (1 CHIMNEY ON THE
BATHROOM EXTRACTION/1 CHIMNEY ON THE KITCHEN
EXTRACTION).
ON BUILDING 1, THE VENTILATION SYSTEM IS HYBRID
VENTILATION VNHY©.
ON BUILDING 2, 2 VENTILATION SYSTEMS WILL BE
ALTERNATIVELY TESTED: NATURAL
VENTILATION/PERMANENT MECHANICALLY
CONTROLLED VENTILATION.
The instrumentation will permit to collect and to measure
the enclosed factors: electrical consumption, heating
consumption, temperature, hygrometry, co2 emissions, air
flows, extracted air temperature, electrical power.

If the testing allow to highlight good results for VNHY©, the
settings of the hybrid ventilation system will be adjusted and
optimized thanks to the data provided. The hourly settings
of the monitoring system will be adjusted regarding the
thermal comfort indicators and the indoor air quality results
of the instrumentation.
PURPOSE FOR IMPLEMENTING THE
OPTIMIZATION SOLUTION
The hybrid ventilation (VHNy©) is recommended by the
Auvergne Habitat’s technical consultants for the
refurbishment of residential building built before 1984.
The selection for a VNHy© is a new choice for
Auvergne Habitat regarding their refurbishment
strategy. The SHO has carried out a special attention to
the ventilation topic in recently refurbished buildings. High
energy performance refurbished buildings are characterized
by their very efficient thermal insulation and the ventilation
is becoming a major stake for energy efficiency: at the same
time that we are improving the insulation of the shell and
the global inertia for the building we are creating openings
to ensure the regulatory air renewal of the dwellings.
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As a consequence, the ventilation will have a major impact
on the energy efficiency of the refurbished building. The
objective is to ensure that the heat savings induced by the
better insulation of the building is not lost due to the
ventilation system. This attention to the prevention of
energy loses has to be associated with the respect of the
regulatory conditions for the air renewal of the dwellings.
The VNHy© is an interesting new solution that will
help to control these energy loses and the
efficiency of the ventilation system respecting the
requirements regarding the indoor air quality and
thermal comfort. Auvergne Habitat used to systematically
implement permanent Mechanically Controlled Ventilation
during their refurbishment works. The continuous running of
these ventilation systems was inducing too much energy
waste. The VNHy© is an opportunity to better adapt and to
refine the use of the ventilation system regarding more
relevant needs of air renewal for the building and its
inhabitants (meteorological conditions, activities).
VHNy© is regularly implemented on new Auvergne
Habitat’s refurbished buildings, good returns have
been provided on these systems. Nevertheless,
AFTER is a good opportunity to validate this
strategy with a reference tool including a
comparative approach of the efficiency for a
VNHy© regarding a natural ventilation system and
a classical MCV and to measure the quality of this system
in terms of energy loses, electricity consumptions and
Indoor Air Quality.
Key points:
•

to test an innovative technical solution in
order to reduce the energy loses due to the
permanent mechanically controlled ventilation
system in highly insulated refurbished buildings.

•

to

obtain

a

reference

tool

several types of ventilation systems
regarding an exhaustive battery of indicators
(energy efficiency, Indoor Air Quality, costs, etc.)
•

To compare the hybrid ventilation to the
mechanically controlled ventilation system
(what is the economic and energy efficiency
impact regarding energy loses and electrical
consumptions for the two systems).

•

To compare the hybrid ventilation to the
natural ventilation (regarding thermal comfort
and Indoor Air Quality).

•

To improve the knowledge of the building
and its inhabitants in order to improve its
energy efficiency. Hours of running time for the
mechanical assistance can be optimized and
adjusted to continue to save energy or to improve
the Indoor Air Quality according to the uses
identified in the building.

The case is very representative of the decisions regarding
ventilation that have to be taken during the preparation of
refurbishment projects.
OBJECTIVE TARGETED
 Improving the energy performance reducing thermal
loses
 improving the indoor comfort and functionality for the
tenants and staff
MEASURMENT FOR THE OBJECTIVE TARGETED
 Quantitative
TYPE OF MEASUREMENT
 Energy
 costs
 comfort indicators (temperature, humidity, etc.)

comparing

III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION
PROCESS
III.2.A. Optimization process #1
DESCRIPTION OF THE ACTION:
INSTRUMENTATION OF 4 VENTILATION
CHIMNEYS.
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The buildings are equipped with hybrid ventilation
systems provided by VTI . Each building is divided
into two bays of apartments .
Two natural ventilation ducts concrete extract air of each
span. Each apartment has two extraction ducts : kitchen and
bathroom + WC . So there are 4 extractors.

The natural ventilation chimneys were topped with a statemechanical extractor Maxivent . Both extractors for each
bay are controlled by DriveBox VTI . No specific changes
were made to this regulation for testing purpose.

No particular work has been carried out on existing natural
extraction concrete ducts (not laying metal pipe). This is
the main advantage of low-pressure hybrid
ventilation that fits with heads of existing lowpressure extraction ducts, while laying a box VMC
requires the installation of high pressure ducts to
ensure tightness extracting the network.
Note, however, that no leak check of the old duct network
ensures the effectiveness of the ventilation of the
apartments.

• From 7am to 9am / 11h to 14h and from 18h to 21h
* Either 8h/day: high-speed operation at 100%. This
ventilation corresponds with normal peaks (shower and
cooking time) requiring the evacuation of humidity.
o The rest of the time
• Either 16 hours a day , system operates at low speed 30%
with a stop of the turrets if outside temperature is under 8 °
C.

The tightness of the building envelope requires air
intakes in front of the apartments. Each unit is well
equipped with 4 humidity sensitive air inlets and two
humidity controlled extractors. The RCx team mentions that
the assembly of the hybrid system and humidity sensitive
ventilation units seems the most objectionable point of this
type of equipment.

Control settings for hybrid ventilation:

No variation in function of the wind speed. The
anemometer is one of the most expensive
equipment for this type of devices. The economy of
an anemometer can be justified on a project in
Clermont Ferrand , relatively little windy. We will see
, however, that are assigned to surventilations gales and
regulation would have won integrate modulation wind
measurement terrace.

The passage of air between rooms is provided by an
undercut of the apartment doors .

Figure 2. 4 stato-mechanical extractors equipping the building (the Puy de Dome in the background image).
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The existing concrete chimneys are topped with extractor.
We check that the extractor works in low pressure.
Extractors do not jeopardize the natural draft of the
chimney. The electric cables are for the metrological
Cylergie installation.
These two solutions represent the range of solutions that
are proposed to a Social Housing Organization during a
refurbishment process:

1.

Implementation of mechanically controlled with
new ducts supporting 100hPa pressure level.

2.

Implementation of a natural hybrid ventilation
system using the existing shunt ducts

Additional remark: For building 8, automatic switch between
the natural mode and the MCV one has to be automatized
(manual at the beginning of the project).

SYSTEM IMPACTED
Hybrid ventilation system: extractors + monitoring system.
4 chimney

PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 YES

DESCRIPTION

The testing has been decided in collaboration with COFELY GdF-Suez
which is the energy provider for Auvergne Habitat in the framework of
the AFTER project.
Cylergie (Cofely’s research and developments units) collect the data,
process the data and communicate intermediary reports both to Cofely
and Auvergne Habitat.
Cofely will implement, adapt the settings and maintain the
instrumentation on-site.
The measured airflows will have to respect the French legislation on
regulatory air flows:
Arrêté du 24 Mars 1982 modifié par l’article du 28 Novembre 1983.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Cf. Description of Action #2

TIME RANGE
BETWEEN
MEASUREMENTS

Cf. Description of Action #2

III.2.A. Optimization process #2
DESCRIPTION OF THE ACTION:
INSTRUMENTATION OF 4 VENTILATION CHIMNEYS.

Figure 3. Instrumentation of the chimneys in order to measure the relevant parameters.
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On a building ( Building 9) , we observe continuous
operation of the hybrid ventilation with its basic regulation.
The other building ( Building 8 ) is taken as reference. The
ventilation system is switched between natural or forced
regime.
We can compare the contribution of hybrid ventilation in
comparison with other two schemes .
o Improved air quality and comfort compared to natural
ventilation.
o Energy savings compared to the forced ventilation.
However, the study showed that the " forced ventilation "
reference was a bit biased and partially represented VMC
repository. The hybrid system in forced regime is indeed
oversized with regulatory requirements. Moreover , it is
sensitive to wind , as opposed to forced ventilation system
in low pressure vessel closed .
The hypothesis of early study was to compare the hybrid
ventilation ventilation VMC based on a forced ventilation
system VTI has not been fully validated by experimentation.
REPOSITORY FORCED VENTILATION RETAINED
Repository ventilation VMC remains valid therefore that
regulation. The decree of 24 March 1982 imposes for 3rooms apartment:
105 m3 / h for kitchen + 30 m3 / h for the bathroom + 15
m3 / h for the lavatory is 150 m3 / h per apartment.
A building has 2 bays with 5 floors, 10 apartments so the
scheme is expected to 1500 m3 / h per building or 750 m3 /
h per bay or 375 m3 / h by extraction duct.
We can also compare the rates of forced ventilation rates

prescribed by the Decree of 28 October 1983 which allows a
minimum flow of 75 m3 / h per apartment , in the case of an
individual adjuster .
The expected plan would be 750 m3 / h per building or 375
m3 / h per bay or 187.5 m3 / h by extraction duct .
Note that a measured air speed of 1 m / s in the concrete
cladding diameter of 27 cm corresponds to a flow 206 m3 /
h.
The regime of minimum ventilation hybrid is twice the
minimum speed in VMC. Hybrid ventilation is seen more
penalized by excessive wind circulation and forced flow are
very high. This inconsistency sizing necessarily penalizes
hybrid ventilation. We note the importance of design on
energy efficiency.
The study must meet the following chart and decisions that
must be asked of study or operator as Cofely services (with
different priorities) offices:
Three major issues:
1) Is it possible to adapt the natural ventilation in a
renovated old building
2) The hybrid ventilation is it functional?
3) If yes, which one to choose between hybrid ventilation
and VMC?
METERING MATERIAL:
‐
‐
‐

thermal anemometer.
analyzer CO2.
capacitative thermo hugrometer.

‐
electrical network analyzer.
‐
Cf. parameters measurement for more details.

Detail of the monitoring system

Control box for the extractors

IEE 10/344 – AFTER PROJECT : AUVERGNE HABITAT REPORTING

41

TRANSMISSION OF THE DATA COLLECTED:

1 3G antenna Collect on every roof the measures with a time range of 1 minute, without losing data.

AUTOMATE CAN2GO:
•

Entrance and outputs:

‐
‐
‐

6 analogic entrances 0-10V or 4-40mA
4 analogic outputs 0-10V or 4-40mA
2 relay outputs

‐
‐
‐

1 CAN bus
1 serial port
1 Ethernet port

•

Communication:

‐
‐

1 serial port – RS232
1 Ethernet port

‐
‐

2 RF antennas: data collecting using the module FR (EnOcean)
Audio coverage: 100m outdoor/30m indoor

3G ROUTER HIHANDS NETWORKS:
•

Communication:

‐
‐
‐

1 serial port
1 Ethernet port

•

Data transfert:

‐

CSV format

‐

FTP server

SYSTEM IMPACTED
VENTILATION CHIMNEYS.
EXTRACTORS OF THE HYBRID VENTILATION SYSTEM.
MONITORING BOX OF THE HYBRID VENTILATION SYSTEM.
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PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 YES

DESCRIPTION

As the experiment is lead to verify the efficiency of a hybrid ventilation
system, the monitoring of the system is a “one shot” and will not be
maintain in the routines procedures.
Nevertheless the conclusions for this experiment will be used by in the
future for the forthcoming refurbishment. The Ventilation part of the
books of specifications will be adapted to the VNHy systems and this
opportunity will be discussed with a deeper argumentation between
the technical designers and the SHOs refurbishment services.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

PARAMETER

BUILDING 8 - 100%

BUILDING 9 30%/100%

air speed/air flow

Punctual measurement Continuous monitoring
(anemometer –
(anemometer “hot
Tchebychev method) sphere”)

T°/hygrometry
extracted air

Continuous monitoring.
(capacitative thermo hygrometer TSI)

CO2 level

Continuous monitoring.
(Analyzer CO2 Sense Air)

Electrical power

Punctual measurement
(electrical network
analyzer Chauvin
Arnoux)

Continuous monitoring
(electrical network
analyzer Chauvin
Arnoux)

T°/Hygrometry external Continuous monitoring.
air
(capacitative thermo hygrometer
TIME RANGE
BETWEEN
MEASUREMENTS

SENSOR

BRAND

thermal
TSI/TH
anemometer Industrie
CO2
transmitter

TECHNOLO
GY
hot sphere

SenseAir/ TH photometry
Industrie
IR

T° transmitter DRK
DRK

RANGE

PRECISION

0,05-2,5 m/s 3% of the
reading
0-2000 ppm

thermistance -40/+80°C
0-100%

50 ppm +5%
0,5 °C
+/1 1,8%

Chauvin
Arnoux

IEE 10/344 – AFTER PROJECT : AUVERGNE HABITAT REPORTING

43

End of the refurbishment of the building.
Presentation of the ESM to the Tenants
Representatives and decision about a tenants’
survey strategy with them
Participation of Auvergne Habitat within the
AFTER project. Contacts with COFELY and
proposal for the optimized ESM
Definition and implementation of the
comparative parameters for the
instrumentation and creation of the complete
data basis described in Action #2.
Ordering of the instrumentation material.
Assemblying and wireing of the boxes for data
acquisition.
Instrumentation of 4 ventilation ducts with the
technical equipment described in Action #1.
Verification of the acquisition process and the
transfert process.
Measurement of the parameters
Testing and feedback on the instrumentation
Adjustment of the automatic switch controlled
by COFELY as described in the “Adjusments”
of the action #1
st

End of the summer (1 assessment regarding
the Indoor Air Qualit-thermal comfort and
electrical consumptions). Beginning of the
heating season
1st assessment and meeting between
CYLERGIE COFELY DELPHIS
Tenants workshop described in the Tenants
strategy
2

nd

meeting before the final restitution

CYLERGIE report about the complete
instrumentation process
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FEB. 14

JAN. 14

DEC.
13

OCT.
13

AUG.
13

JULY.
13

JUNE.
13

MAY.
13

MARCH
. 13

FEB. 13

2010

IV. PLANNING

V.

BUDGET

INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE
INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION

102 907 EUR FOR 151 DWELLINGS

SERVICE DE LIVERED

UNITY (TAX FREE) QUANTITY TOTAL (TAX FREE)
2376, 00 EUR

2

4752, 00 EUR

T° transmitter and CO2
transmitter
1/extraction tower + one
sensor for external T°

499, 50 EUR

5

2947, 50 EUR

Metricampere analyzer
Coninuous monitoring on the
2 VHNy© ducts.

525, 00 EUR

2

1050, 00 EUR

75, 00 EUR

4

300, 00 EUR

Anemometer (hot sphere)
Coninuous monitoring on the
2 VHNy© ducts.
Punctual measurement on the
other one.

1 hourly meter on every
extraction tower

SERVICE DE LIVERED
Automate CAN2GO

600, 00 EUR

2

1200, EUR

3G router

405, 00 EUR

1

405, 00 EUR

Subscription 3G for 5 months
of the experiment

25, 35E EUR

5

126, 75 EUR

HUMAN COSTS
Cylergie (research and
development unit of COFELY):
* Diagnosis
* Collect of data
* Analysis of the data
* Final report

375, 00 EUR

Cylergie travel expenses

375, 00 EUR

2

750, 00 EUR

81, 75 EUR

40

3270, 00 EUR

300, 00 EUR

1

300, 00 EUR

Operational follow-up of the
implementation:

4800, 00 EUR

*Implementation of
instrumentation
* Punctual measurement of air
flows and intensity on
extraction towers
Gables for the equipments
Cylergie service providing
will be paied by Cylergie
in exchange of the take
back for the measurement
material by the service
provider.

- 4800, 00 EUR
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VI. REPORTING OF THE COLLECTED RESULTS

VI.1. BASELINE PERIOD IDENTIFICATION
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

May

YEAR

2013

MONTH

July

YEAR

2013

TYPE OF ENERGY Electricity
TIME RANGE
BETWEEN THE
MEASUREMENT

Cf. results

UNITY

Cf Description of action

LEGAL
21°C
TEMPERATURE
IN THE BUILDING

VI.2. MONITORING PERIOD IDENTIFICATION

ALL BASELINE ENERGY DATA

Month

October

Year

2013

Month

April

Year

2014

TYPE OF ENERGY Electricity
TIME RANGE
BETWEEN THE
MEASUREMENT

Cf. results

UNITY

Cf Description of action

LEGAL
21°C
TEMPERATURE
IN THE BUILDING
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VI.2. SYNTHESIS OF THE RESULTS
continuous mode, reduced forced mode, complete natural
ventilation.

The objective of the testing aims at :
‐

‐

analysing the running performance for a natural
hybrid ventilation system, on-site, without any
specific regulation nor settings linked with the ‐
heating system.

Measurement of the impact for the natural hybrid
ventilation regarding indoor air quality and comfort (in
comparison with total natural ventilation).
Measurement of the energy performance regarding
thermal loses in comparison to a classic mechanically ventilation
system.

‐

Measurement of the efficiency for the system during
one year

‐

The general objective is to confirm the general performance for the
Collection of the remarks and requirements regarding
hybrid ventilation and to optimize the ventilation choice in comparison to
operating management and maintenance of the
natural ventilation and mechanically controlled ventilation system.
system

‐

Assess the relevant running time for a natural hybrid
ventilation system regarding three type of settings: forced

Analyzing the running performance for a natural hybrid ventilation system
As a preliminary remark we have to mention that
comparable systems often met some
dysfunctionings during the first year of operation.
The following graph has been develped during the summer
season. The TOR signal of command for the regulation of
the heating system has been registered by the automate
d’acquisition.

The alternative regime 100%-30% regarding the
hours can be identified. It has been slightly
modified: the nominal ventilation is activated
between 07am and 2pm and 6pm and 9pm.
The operating time at 100% is equal to 10.25 pm
instead of 8.25 pm.
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Maximum speed

Low speed

In winter, during the heating season, mechanically forced
control stops when the temperature drops below 8 ° C (end
of day on these curves). It is then based on the natural
regulation, outside temperature ensuring a sufficient heat
circulation to ventilate the apartments. However remains the
night purge.
The regulation may be improved adding a delay between
commands of the two speeds. Under the conditions climatic
limits, the system tends to bagoter between two logical
drives.

Note that the summer and winter schedules passages
require manual reprogramming by the operator, the source
of many abuses found on site after a few years of operation.
Automation of schedule changes may greatly improve the
holding time of this automated system.
The actual measured flow follows the command of
the extractor (graph below). We verified that the
average peak flow is equal to 3 times the basic
rate.
Note however that the measured flow rates are very
sensitive to weather conditions and very unstable, especially
on a windy regime.
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The graph above shows the measured duct air speed (beats
8). The slots formed by the speed measuring illustrate the
repeated alternation of natural ventilation passage to a
hybrid ventilation (ie, mechanical natural +)
The ventilation control command generates a depression
which is the same, irrespective to the natural draft
conditions.
It therefore generates a constant depression (for a given fan
speed), resulting in the first approach, a constant additional
air flow plus the flow variations induced by the wind
circulation and heat circulation.
Flow changes observed are due to the variability of wind
and thermal printing.
Overall, the extraction rate is higher than the rate
prescribed by regulation, where more than expected energy
losses.

This experiment shows the advantage of taking
into account the wind speed in the control system
(not included here).
Another improvement would be a function of controlling the
air speed measured in sheath or CO2. But the regulation
depending on the outside temperature and only a
scheduling shows its limits.
The system is absolutely reliable.
It worked during the 9 months of study, without
any failure detection.
No sensitivity to storms or weather. No computer crash.
No maintenance has been performed on the site (except the
time reprogramming mentioned above). Extractors require
very little maintenance. No belt change etc.

Interest for the indoor air quality

For this test, we compare IAQ parameters compared to
natural ventilation.
The graph below clearly shows that the air flow measured
extractors for the natural ventilation mode is unstable and

often insufficient.
During the mid-season period, the average air flow extract is
around 60 m3/h per apartment, this magnitude is too low to
ensure proper air quality. The result is worse in the summer
when the heat draw is not at all assured.

Figure 4. Recording of the air speed for two air extractors operating in natural ventilation mode.

The difference between the schemes extractions naturally
leads to significant differences regarding air quality
parameters.
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Figure 45 Records of CO2 measured on both extractors hybrid ventilation (plotted in blue) compared to
recordings of natural ventilation CO2 (red), during the intermediate season.

Natural ventilation leads to significant CO2 peaks, but it also
leads to a significant background noise. Hybrid ventilation
provides a medium level of comfort.

Moisture shows these differences in air quality but are much
less visible. Over the same period, there was a slight
difference in humidity between the two modes of
ventilation, but less obvious than for CO2

Records relative humidity measured on both extractors
hybrid ventilation (plotted in blue) compared to recordings
of natural ventilation (red), intermediate season.
Incidentally, note that, under stable weather conditions, we
can distinguish peaks in activity (between 18 and 21 hours)
that we attribute to the kitchen. But these peaks correspond

to changes in humidity of about 5%, enough variations to
ensure proper regulation of extractors.
It also verifies that the material of the building relative
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humidity variations follow the specific humidity of the
outside air (yellow legend and right curve) variations.
The following graph shows that humidity variations do not
affect the average level of air flow. We are here on a diet of
forced regulation. Changes in humidity recorded on the

general air of the bay flows should result in openings of
vents, so losses lower loads on the extraction, so by
increases airflow. It is difficult to confirm this theory to view
these records.

HR %

V (m/s)

Moisture measurement in building two extractors 8
operating Forced control (red curves) compared to the
measurement of air velocity averaged (black). Flow
variations do not necessarily follow the openings of humidity
controlled units ...

This campaign performance measures invalid principle
hygroscopic regulation.

Interest of the Natural Hybrid Ventilation on comfort
For the purpose of our study, comfort is linked with the
measurement of ambient temperature. Taking into account
more complex measures is not warranted on this topic.
The temperature measurements taken at the extraction duct
show no sensitivity to flow variations imposed by the hybrid
ventilation.

Note that the SHO has not detected any complaint related
to the implementation of the hybrid ventilation, while the
public social housing is naturally sensitive to changes in
noise, pressure, air velocity imposed by the regime changes
ventilation. The indoor environment is stable, fluctuations in
flow rate of extraction. This confirms the sweetness of
neutrality regulation attributed to the hybrid ventilation.
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Figure 8. Temperature measurements taken on extraction ducts and measures outdoor temperature measures
(green).

Figure 9. Temperature measurements taken on extraction ducts facing measures for outside temperature taken
at the ventilation control unit. The red curves are measured for forced ventilation. The blue curves are those
for the hybrid ventilation. The peaks are rather associated to differences in sunshine or occupation. No
obvious reaction to changes in flow regimes for extraction.

Three reasons for insensitivity to ambient temperature
variations in flow hybrid ventilation:

o Compensation for loss of ventilation with thermostatic
valves.

o The moderate influence of extraction modes causing
minor energy losses.
o The inertia of the building after renovation.

However, these temperature records taken in the
apartments specify the relationship between ventilation and
ambient temperatures.
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Figure 10. Temperature measurements by CYLERGIE© sensors in the apartments of the control building. Four
floors are monitored + outdoor temperature (green). The blue bands correspond to forced ventilation weeks
alternating with natural ventilation weeks.

We have shown in this curve readings room temperature, 4
apartments in the building 9.
The passage forced ventilation are highlighted in a blue
rectangle. The green curve is the outside temperature.
Multi-criteria analysis is always difficult but visually we see
that ambient temperatures tend to decline gradually when
the natural ventilation password forced. The effect is not
immediate, probably due to inertia. The fresh air supply
pump excess heat from the building. It is clear that changes
in outside temperature is not sufficient to explain the
changes in ambient temperature, without taking into
account other factors such as pension ventilation.

One can observe that if temperatures seem at first stable
and homogeneous, the passage into forced mode
(provocking over-ventilation) still has a tendency to decrease
the average temperatures and slightly disperse
temperatures between floors.
Ventilation has an effect on the temperature of
buildings (hence consumption after clearing the
impact for thermostatic valves). This influence is
damped by the inertia of the building. Variations in
flow for hybrid ventilation do not impact the tenants
comfort.

Comparison with the forced ventilation
Attention point concerning the Description of the action: we
show here the results obtained by passing the 8 building
into forced ventilation forced.
This mode of ventilation can not be likened to the MCV. We
have recorded air velocities corresponding to speeds of 330
m3 / h per apartment, more than double the existing

regulatory recommendations. Which must sometimes
associate these variations to wind.
All comments are distorted or amplified by the excess air.
Nevertheless, we can detail what has been observed by
comparing the hybrid ventilation and the natural ventilation.
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Figure 11. Average and punctual CO2 rates are lower in forced ventilation compared to hybrid ventilation.

Figure 12. Less humidity for forced ventilation compared to hybrid ventilation.
Forced ventilation rate never exceeds the threshold of 600 ppm CO2
The average value is around 500 ppm, which corresponds to a very good Indoor Air Quality. .

General assessment
RELIABILTY:
100% of available measures.
No faults recorded on the periods of availability measures.
For information, availability, on this remote site is 97%.
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INDOOR AIR QUALITY:
We express the statistical results from the entire study
period indicating the percentage of time during which we

Category
I

Explanation
High level recommended for spaces occupied by very
sensitive users (disabled people, diseased people,
babies, elderly)
Normal level for new and refurbished buildings
Moderate level for existing buildings
Values different from the enclosed criteria. This
category is accepted only for a short period during
the year

II
III
IV

Category

I
II
III
IV

can assimilate the span of apartments in the class defined by
the IAQ standard.

Maximal concentration of CO2 superior to
the CO2 rate of the outdoor environment,
ppm
350
500
800
Less than 800

For 2014, the outdoor CO2 rate is strictly equal to 400 ppm.
We express the statistical results from the entire study
period indicating the percentage of time during which we

CO2 RATE
B08 East/ forced
ventilation
B08 West/ forced
ventilation
B08 West/ Natural
ventilation
B08 East/ Natural
ventilation
B09 East/ Hybrid
ventilation
B09 West/ Hybrid
ventilation

can assimilate the span of apartments in the class defined by
the IAQ standard.

Less than 400 ppm
3

400 to 500 ppm
87

500 to 800 ppm
10

More than 800 ppm
0

3

45

52

0

1

5

73

22

1

9

29

62

1,2

25

73

1

0,6

2

81

16

These results more synthetic compile time spent in each category for the three types of ventilation throughout
the year: Forced ventilation in blue, green hybrid, natural red.
Note that the natural ventilation spend 62% for its extractor
in class IV, when it doesn’t exceed 16% of the time for
hybrid ventilation.
Natural hybrid ventilation for this project therefore provides

a significant improvement in air relative to the natural
ventilation quality.
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AVERAGE VENTILATION FLOW ESTIMATED DURING THE
REPORTING PERIOD FOR BUILDING 9 (VENTILATION
WINTER)
Natural ventilation : 1100 m3 / h.
Hybrid ventilation : 1700 m3 / h.
In winter, the hybrid ventilation therefore extracts more air
than a natural ventilation system.
If the system is well designed, it must be admitted that the
economies of air exchange are minimal compared to a CMV
, thermal draught (which does not allow the box VMC)
ensuring a constant flow of extracted air.
Operation of the ventilation VTI is consistent and reliable.
Corresponds to manufacturer data.
The mechanical intake does not impose a fixed rate. It
involves extra speed compared to natural ventilation.
Mechanical ventilation is sensitive to weather conditions,
contrary to the assumptions used in the calculations.
16 weeks winter, VTI has worked 44% of the time at rated
speed (100% ventilation), 28% of the time to 30% of nominal
flow and 28% of the time natural ventilation. Average flow =
314 m3 / h instead of 600 m3 / h.
The ventilation passage 100% tends to decline gradually to

room temperature in the apartments. The impact would be
less than 0.8 ° C.
Hybrid ventilation increased the IAQ level class I according
to EN 15251. In natural mode, it switches to Class II with
non-regulatory peaks. Natural ventilation is insufficient to
ensure the IAQ of a renovated building.
Hybrid ventilation is therefore a level of performance
optimized (IAQ and comfort) that lies between natural and
forced ventilation.
How may have consumed a classic mechanically
controlled ventilation?
A MCV without regulation but with 30 %: 1950 m3 / h.
The gain is small, even compared to the mechanical
ventilation. The system is even less efficient when compared
to a mechanical control with minimum flow.
It will therefore not seek savings in heating by preferring the
hybrid ventilation natural ventilation. It is not even
guaranteed that the economy is obtained compared with a
humidity controlled-MCV.
A significant decrease in the rate of hybrid ventilation may
be obtained by adjustment of flow regarding the needs of
the building.

IMPACT ON CLIMATE COMFORT:
Not observable because the valves compensate variations
slowed by the inertia of the building. It was verified that

passages of fashion week forced ventilation could reduce
the average temperature of the apartments almost 2 ° C.
Average
Electrical
power on 1
column

Average
Electrical
power for
the building
(W)

Calculated
yearly
consumption
in kWh

HYBRID
VENT.

260

1040

9152

NATURAL
VENT.

0

0

0

How may have consumed a classic mechanically
controlled ventilation?

FORCED
VENT.

460

1840

16192

A MCV without regulation but with 30%: 1950 m3 / h.
Assuming a ratio of 0.5 W/m3/h obtained on modern
ventilation boxes, we obtain 975 W.

This calculation lead us to the following calculation
concerning the savings between the Forced Ventilation and
the Natural Hybrid Ventilation

The difference of a VH power consumption, compared with
a power consumption of 2.97 would be VMC MWh.
For an average price of electricity, blue price, HT, peak hour
/ peak hours, equal to 10.52 per kWh, we obtain a saving
of 313 per year.

(Electrical yearly consumption for Forced Ventilation) –
(Electrical yearly consumption for the NHV)
= 16192 – 9152
= 7,040 MWh for the building.

POWER CONSUMPTION:
In the summer period, average power absorbed by the
hybrid ventilation for stair case is 740 W.
In winter, the average power consumption is 540 W.
Therefore, we can admit an average annual consumption of
640 W.

For assumptions about sizing, electrical gain provided by the
extractors low pressure is as very advantageous.

The choice of the Natural Hybrid ventilation for the
BERGSON building has allowed savings about
7,040 MWh concerning the electric consumption
for the ventilation system of the building regarding
a traditional MCV system.
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ENERGY ASSESSMENT
BUILDING 8: NATURAL VENTILATION

External Temperature
Temperature (°c)
Humidity (% HR)
CO2 (ppm)
Air speed (m/s)
Flow rate (m3/h)
Power on extracted air (W)
Electrical Power (W)

EAST

WEST

21,6
53
837
0,55
61
620
0

20,7
57
736
1,17
128
1154
0

BUILDING 9: HYBRID VENTILATION
30/100
EAST
WEST
13,2
21,2
21,1
52
52
665
543
817
7900
334

755
7223
334

Figure 13. Energy assessment comparison between Natural ventilation and Hybrid ventilation

BUILDING 8: FORCED VENTILATION
100%
EAST
WEST
External Temperature
Temperature (°c)
Humidity (% HR)
CO2 (ppm)
CO2 range
Flow rate (m3/h)
Power on extracted air (W)
Electrical Power (W)

20,7
44
432
24
1036
12 714
430

19,2
48
484
55
950
9855
430

BUILDING 9: HYBRID VENTILATION
30/100
EAST
WEST
10,5
19,8
20,0
49
49
695
539
137
69
551
508
6152
5798
69
69

Figure 13. Energy assessment comparison between Forced ventilation and Hybrid ventilation
Reminder: for a difference of temperature between int and
ext 10 ° C, 1 m3 / h = 3.4 W extract lost.
Estimated average flow during the period analyzed on the
building 9 (ventilation in winter):
Natural ventilation: 1100 m3 / h.
Hybrid ventilation: 1700 m3 / h.
In winter, the hybrid ventilation therefore extract more air
than a natural ventilation system.
How to have consumed a VMC?
A CMV without regulation but with 30% foot pilot study
office: 1950 m3 / h.
The gain is small, even with respect to the mechanical
ventilation. The system is even less efficient when compared
to a mechanical with regulation. In this case, the average
flow rate is divided by two, which penalizes the hybrid
ventilation, which is the case here.
The energy efficiency thus depends entirely on the design
assumptions.
The evaluation of the energy saved with the choice of the
NHV system is of course a theoretical estimation allowed by
the estimated average flow during the heating season.
(Estimated average flow for MCV) – Estimated average flow
for NHV)
= 1950 – 1700
= 250 m3/h
These 250 m3/h represent a potential for heat loses about
850 W/h (1m2/h = 3,4 W/h).

The heating season is estimated about 232 days per years
leading to a general amount of hours estimated at 13 920
hours.
Based on this amount of hours we can estimate the potential
of thermal loses avoided by the choice of the hybrid
ventilation (compared to the MCV system representing:
850W * 13920= 11, 832 MWh.
Potential saving regarding thermal loses on ventilation
between a MCV system and a NHV system can be estimated
on the BERGSON building about 11, 832 MWh for the
monitoring period.
This figure is an estimate that can highlight the potential for
a Natural Hybrid ventilation system.
In this case, we selected a too high speed mini to compete
min.rate authorized VMC with regulation. Oversized,
sensitive to climatic variations, low-pressure extractor
removes more air than the VMC.

The implementation of the general refurbishment for the
BERGSON Pilot Site has allowed significant savings
regarding the existing energy consumptions for the
building.
In 2009, before the beginning of the refurbishment works,
the energy consumption ‘for both heating and DHW) was
about 1249,909 MWh for 2323 HDD (real HDD). This figure
lead us to a normalized consumption of 1406,408 MWh
(normalized using the actual HDD-indicator included in the
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contract between Auvergne Habitat and its energy supplier
2614 HDD).
For the year 2013, the energy consumption for the
BERGSON building is about 1054,142 MWh for a real HDD
of 2323. According to the contractual HDD indicator of 2614
HDD, the normalized consumption is 1068, 034 MWh for
2013.
This comparison will help us to identify the potential impact
of the refurbishment regarding a baseline period of one year
before the refurbishment and a monitoring period of one
year after the refurbishment.
(Normalized consumption before the refurbishment – 2009)
– (Normalized consumption after the refurbishment 2013)
= 1406, 408 – 1068,034
= 338 MWh (according to the contractual HDD).

This energy savings represent approx..24% of savings
regarding the consumption for heating and domestic hot
water before the refurbishment.
The potential for the optimization regarding the selection of
Natural Hybrid Ventilation System in comparison to a classic
Mechanically Controlled Hybrid Ventilation system is
representing:
{(Savings concerning the electric consumption for
ventilation) + (estimated savngs concerning thermal loses)} /
(MWh saved thanks before/after the refurbishment)}
= (7,04 + 11,832)/338
= additional 6% of savings after a refurbishment.

.

VIII. LESSONS LEARNT
mastery of energy savings.
The study clearly shows that we cannot maintain a system of
natural ventilation after renovation of a collective housing
building. The building insulation will decrease substantially
too permeability. For much of the year, natural ventilation is
not effective enough.
Hybrid ventilation can it be installed in place of a natural
ventilation?
The study shows that the concept of hybrid ventilation is
valid and functional.
Technology has proved fully operational, according to the
description, four years after installation.
No breakdown, no maintenance problem.
The study also clearly shows that the humidity sensitive
mouths have no regulatory function.
For the operator, we note nevertheless the importance of
the choice of time slots passage over-ventilation, as well as
the stress change biannual hours on the controller.
This site is penalized by a forced ventilation beach too
important: 10 hours instead of 4 hours regulations.
We demonstrated that the hybrid ventilation remained
sensitive to heat and especially wind circulation. In fact,
must be added to rates imposed by the mechanical
ventilation systems, wind prints. When there is the measured
wind terrace, it is essential to stop the mechanical drawing.
To do this, now offers VTI regulation conditioned by an
external anemometer which stops the mechanical extraction
in case of wind.
We proved that the anemometer option was essential to the

Choices made on the subsequent installations on buildings
Auvergne Habitat confirm these conclusions.
BERGSON
Hours: 10 hours at 100%, the remaining operating
time at 40%
Outside temperature for the shutdown low
ventilation: 8 ° C
Not taking into account the wind which causes
many withdrawals

9 SOLEILS (new Pilot Site with adjustment of the
ventilation)

Hours: 6h30/7h30 and 11h30/13h00 and
19h00/20h00: 4 hours of operation at 100%, the
remaining 40% of operating

Taking into account the wind: Added anemometer
sensor. The microprocessor calculates an average
of 2 minutes if the value exceeds 3 m / s it stops
the mechanical assistance. Same thing for
restarting it.
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Both defects met on Bergson (range too strong overventilation and lack of control of the wind) were remedied
on the 9 SOLEILS building
Remains a constraint which heavily penalizes the Hybrid
Ventilation Bergson dimensioning of the ventilation
schemes. Although controlled from regular regime overventilation or natural sur-draw, hybrid ventilation is imposed
by a minimum flow rate corresponding to a hypothesis MCV
uncontrolled: specifically, double the humidity sensitive
VMC!
We can not hope to control heating savings with such
constraints. At least, the mini imposed flow must match a
VMC with regulation.
Despite these initial handicaps, hybrid ventilation has been
relatively successful: 1700 m3 / h of air drawn into the
building average instead of 1950 m3 / h, for a hypothesis
VMV unregulated.
The main gain is electric: nearly 3 MWh saved per year.
However, these savings will not be made in comparison with
VMC regulated.
Hybrid ventilation or MCV?
It is now clear that natural ventilation is not suitable for
building renovated, the question remains concerning the
choice between hybrid ventilation and VMC.
In 2014, the average price of a hybrid ventilation installation
is around EUR 1,000 per unit, all transactions included
(fitting extractors terrace, electrical connection, adjustment,
installation of incoming and outgoing apartment, undercut
doors).
For the MCV, the installation cost is around EUR 600 per
unit. But add the casing in the existing shunt because
workman like prohibit pose a high pressure chamber on a

low pressure existing network for 40 years (Cf NF DTU 683). Installing the casing on the shunt is an intrusive site,
traumatic and expensive for the building: 500 EUR per
floor.
Financially, if we compare the implementation on shunt for
hybrid ventilation system and the installation of MCV on a
renovated shunt network, even with liner instead of tubing,
hybrid ventilation is more advantageous.
Remains the possibility of asking a high-pressure chamber
on the low pressure system. In this case, it is sure to draw air
in depression in the first meters of the network, and does
not ensure a renewal of air in the lower floors. And such
sites exist.
MCV box is necessarily more profitable under these
conditions. It is surprising the regulatory uncertainty on this
subject.
On the assumption of a competition setting with high
pressure low pressure network VMC, hybrid ventilation may
prove advantageous:
• In terms of the quality of the average air between
apartments.
• For energy savings. Then we will:
o Regulation: Control essential air velocity
o At the time schedule
o sizing turnover mini air.
Undecided before this study, Cylergie now recommend
without hesitation but with these recommendations the
choice of hybrid ventilation in residential collective
renovated.
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ESM #3: AIGUILLADE
RECENTLY REFURBISHED BUILDING

I.

IDENTIFICATION
MEASURE

OF

THE

ENERGY

SAVING

WORK PACKAGE FOR THE MEASURE

 RECENTLY REFURBISHED BUILDING

TYPE OF MEASURE

GLOBAL REFURBISHMENT

NAME OF THE MEASURE

BENEFITS FOR A GLOBAL REFURBISHMENT CONNECTED TO A DISTRICT
HEATING SYSTEM
TECHNICAL
ASPECTS

“L’Aiguillade” is a building from the 60’s which has been recently
refurbished in order to improve its energy performance and
comfort. The main improvements included in the refurbishment
process are:
-

refurbishment of the roof insulation (Thermic insulation
FOAMglass / R=3,33 m2.kw)
improvement of the ventilation system (hybrid
ventilation),
external thermic insulation from no insulation to a
fthermal insulation with EPS (tightness: 120 mm / R =
2,43 m2.kW) ;
windows replacement from wood simple-glazing to PVC
carpentries with double-glazing. Thermic performance:
UW=1,4 W/m2.K).

-

before refurbishment

MANAGEMEN “La Gauthière”’s neighbourhood (where is located the building
T ASPECTS
“l’Aiguillade”) is equipped with a district heating system since
1965. The district heating system has been renovated in
November 2012 with a new wood boiler changing the energy
mix. This energy mix is now 80% wood-20% gas. This evolution
has an importance in the sustainable strategy of Auvergne
Habitat.
IMPLEMENTATION OF THE MEASURE

October 2012
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION
/ OWNER OF THE BUILDING

Auvergne habitat

COUNTRY

France

ADDRESS OF THE BUILDING

NUMBER

2-17

STREET

Rue de l’aiguillade

CITY
(+CODE)

Clermont-ferrand (63 370)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE

þ Collective

YEAR OF DELIVERY FOR THE BUILDING

1969

NUMBER OF STORIES

7

NUMBER OF DWELLINGS

126

NUMBER OF INHABITANTS

Not provided by the SHO (confidentiality)

ENERGY CARRIER FOR HEATING

District heating (80% wood-20% gas)

II.2. BUILDING DESCRIPTION
TYPOLOGY

Low-rise apartment block

TOTAL CONDITIONNED FLOOR
AREA

9408

NUMBER OF DWELLINGS

126

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry: cinder – pumice concrete panel blocks

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM)

12

R-VALUE

2,43 m2/kw

EXTERIOR TRIM

 Coatting

INSULATION
TECHNIC



Pasted
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View of the building
and its urban location in Clermont-Ferrand.

Wood boiler of the district heating substation and implementation of
the district heating.

CEILLAR, BASEMENT

TYPE OF ROOF, TERRACES

TYPE OF WINDOWS

INSULATION

 Basement

INSULATION
MATERIAL

 Cellular plastics: foam

TIGHTNESS (CM)

Not provided

R-VALUE

2,7 m2/kw

INSULATION
TECHNIC

 Sprayed

INSULATION

 Flat roof

INSULATION
MATERIAL

 CELLULAR PLASTICS: foamglass©

TIGHTNESS (CM

9

R-VALUE

3,5 m2/kw

GLAZZING

 Double (4/12/4)

FRAME

 Pvc

Uw

1,8 m2k/W

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

REFURBISHMENT DESCRIPTION

2011-2012

 Major refurbishment

Cf ESM

Cf ESM

II.4. BUILDING EQUIPMENT
II.5.1. Heating
ENERGY CARRIER

 District heating (80% wood- 20% gas)

DISTRIBUTION

 Collective

PRODUCTION

 District heating substation

EMISSION

 Radiators

MONITORING

 Valves

REMARKS

The contract concerning the connexion to the district heating system has been concluded in 2010
between Auvergne Habitat, the owner of the network (City of Clermont-Ferrand) and its manager
(DALKIA ©).
Since November 2012, the district heating system has a new energy mix: a wood heating plant (7,7 MW)
has been activated. The wood is covering 82% percent of the district heating needs. The district heating
system is delivering heat to 4000 dwellings (or equivalent).
· Low temperature network (105°/75°) low tension
· Expected general consumption : 41 gwh/an.
The wood heating plant consumes 12 060 T of wood/year (80% from forest, 20% from salvage). The
calculation of CO2 savings is estimated at 7 000 T/year.
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HEATING EQUIPMENT #1: PRODUCTION
NAME, BRAND

3 boilers + cogeneration motor

START-UP DATE

1998

ENERGY

Gas

POWER

9,3 MW. 5,2 MW – 2,5 MW. Cogeneration motor = 1500kW thermal.

HEATING EQUIPMENT #2: PRODUCTION
NAME, BRAND

COMPTE

START-UP DATE

1998

ENERGY

Gas

POWER

7,7 MW

II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 District heating substation

DHW EQUIPMENT #1: PRODUCTION
Cf. Heating production

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Hybrid ventilation

REMARK

Cf. Auvergne habitat ESM#2 bergson
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II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
YEAR

2007

2008

2009

2010

2011

HEATING

in
MWh

Not provided

1537

1255

1033

Not relevant
(refurbishment)

WATER

in m3

Not provided

4473

4226

3940

Not relevant
(refurbishment)

Not relevant

2658

2353

2721

Not relevant
(refurbishment)

HEATING DEGREE DAYS

Figure 1. Consumptions for heating in the buildings in MWh (L’Aiguillade is corresponding to BATIMENTS 11,
12 and 13): Consumption 2011 = 795 / Consumption 2012 = 657 / Consumption 2013 = 743

III. IDENTIFICATION
OF
THE
OPTIMIZATION
SOLUTION FOR THE ORIGINAL ENERGY SAVING
MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION
SOLUTION
III.1.A. Optimization selection #1
DESCRIPTION OF THE OPTIMIZATION PROPOSED
FOR IMPROVING THE EFFICIENCY OF THE
EXISTING ENERGY SAVING MEASURE

Link energy /sustainable/economic efficiency to have a
transverse impact on all the aspects of the building
performance. Realize cost savings on the subscription for a
district heating system after a refurbishment.

 MANAGEMENT AND CONTRACT ADJUSTMENT
IDENTIFY AND QUANTIFY THE ENERGY PERFORMANCE
OBTAINED THANKS TO THE REFURBISHMENT OF THE
BUILDING. EVALUATE THE IMPACTS OF THE
REFURBISHMENT ON THE TUNING OF THE HEATING
SYSTEM AND ITS REQUESTED HEAT FLOW.

PURPOSE FOR IMPLEMENTING THE
OPTIMIZATION SOLUTION
The law Grenelle II is implemented a general strategy for the
sustainable development and the energy savings in France.
The article 87 of the law mentions the following statement
regarding the district heating systems: “Art. 21-1:
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Concerning the refurbished buildings connected to a district
heating system, the contract power included in the existing
contracts can be revised at the request of the subscribers
after some works, according to modalities set by rules and
regulations.”
The pricing for a district heating subscription is
divided in two parts:
- R1: costs proportional to the energy consumption
(«energy charge» depends on the fuels used and the
variable costs in heat procurement)
- R2: fix costs calculated on a theoretical
contracted capacity («power charge» which is tied to the
contracted capacity or contracted water flow). This part
depends on: the total heating surface, the level of insulation
for the building and the tenants’ behaviors. As a matter of
fact, the insulation is the factor of calculation that can be the
more evolving and easy to manage for an institutional
subscriber such as a social housing company.
This division between the two parts of the contract
identifies the quantity for the energy delivered to
the subscriber and the one dedicated to the
operation of the heating facility.
As a consequence, the implementation of some
energy savings intervention will reduce the
consumption and will automatically have a positive
effect on the part R1. Nevertheless, the part R2 is
often a major part of the costs for a subscriber and
is not automatically reduced after a refurbishment.
This stagnation can have a disincentive effect on the
refurbishment effort for the subscribers and especially the
social housing organizations.
The Grenelle II also implies very important refurbishment
investment for the SHOs in order to reach ambitious energy
objectives. This investment is a financial weight for the

SHOs. As a consequence, the investment has to be deferred
on the pricing of the contracts in order to be amortized.
After a refurbishment, a building will need less contract
power and the variable R2 may have to be modified.
The objective of the article 87 is to permit this process. The
R2 variable (cost for the subscription) will be reduced so will
be the R1 part (consumptions) and the economic savings will
be allowed in order to amortize the costs. In the social
housing organization this economic savings can transfer and
discussed with the tenants as the article 21-II of the Grenelle
II implement a cost reduction system after the energy
refurbishments. The SHOs will have the obligation to reduce
the rents regarding the energy savings obtained (at least
25% of the savings will have to be reported on the rents).
One major question for the SHO is how to implement a
systematic process in order to calculate and to adjust the R2
for the district-heating contract and to evaluate what are the
economic savings obtained thanks to the refurbishment and
how these savings will be impacted on the tenants’ rents.
Key points:
• Evaluating the economic potential for a
refurbished building connected to a district
heating network.
• Impacting the savings on the tenants’ rents.
OBJECTIVE TARGETED
 Reducing the maintenance and energy costs
MEASURMENT FOR THE OBJECTIVE TARGETED
 Quantitative
TYPE OF MEASUREMENT
 Energy
 costs

III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION
PROCESS
III.2.A. Optimization process
DESCRIPTION OF THE ACTION:
IDENTIFY AND QUANTIFY THE ENERGY PERFORMANCE
OBTAINED THANKS TO THE REFURBISHMENT OF THE
BUILDING. EVALUATE THE IMPACTS OF THE
REFURBISHMENT ON THE TUNING OF THE HEATING
SYSTEM AND ITS REQUESTED HEAT FLOW.
The pricing for a district heating subscription is
divided in two parts:

- A proportional part (identified as R1-factor) based
on the quantity of calories consumed by the
building during a heating season. R1-factor is obtained
reading the energy meter of the building substation
(difference between the value for the end of the heating
season and the beginning of the heating season). The billing
of the energy is then established on the basis of the unit
price, defined within the DSP . The unit price value 31
December 2013 is EUR 38.825 / MWh .
- A fix part (identified as R2-factor) covers the price
of the subscription to the heating network
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(maintenance, replacement of systems, etc.). This
power is calculated over a year, or 8,760 hours, it is indexed
to an average extent of the heating period 2516 DJU
(contract value of the DSP). It is based on the needs of
cumulative energy heating and domestic hot water.
The way the R2-factor part is calculated is a new element
included in the 2010 district heating contract.

As Auvergne Habitat has implemented an efficient global
refurbishment in 2012 for l’Aiguillade, the APD of the
building has been significantly modified. This is a major
opportunity for Auvergne Habitat to take advantage of its
new contract!
The process led by Auvergne Habitat in AFTER aims at
quantifying the energy savings obtained thanks to the
refurbishment (including the CO2 impacts induced by the
new energy mixing order to update the part R2 of its district
heating subscription. )

In the old subscription contract, before 2010, the
R2-factor was calculated using the surface of the
building. This pricing was not an incentive to
implement energy refurbishments. Since
refurbishments do not change the total surface of a building,
it wouldn’t impact the R2. It would be saving energy, but not
money! The implementation of this calculation method is an
important change in the new DSP, the previous delegation
included a power calculation based on the subscribed m²
heated. The unit price value 31 December 2013 is EUR
279.90 / MW.

Metering and characteristics points:

Meter DIEHL SHARKY© 775 Ref 44879476.

In the new subscription contract, R2 is calculated
using an indicator: the «average power demand».
This APD is based, not on the actual consumption
of a building, but on its theoretical “need for
energy” (both heating and domestic hot water).
This “need of energy” is calculated depending on
an average energy performance of the building for
a fix amount of running hours and adjusted using a
fixed average heating period (2516 Heating Degree
Days in Clermont-Ferrand).
This new calculation formula is interesting, as refurbishments
will immediately lower the “Average Power Demand” of a
building, thus decreasing the price for the R2-factor of the
district heating.

Example :
DATE
Outdoor Temperature
Energy
Power
Flow
Volume
Temperature (starting point)
Temperature (back)
Temperature Delta

22/01/2013
4,2 °C
379,61 MWh
180,112 kW
20,51 m3/h
33658,74 m3
85°C
77,7°C
7,3°C

SYSTEM IMPACTED
Heating system (production and distribution for heating and DHW

PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 YES

DESCRIPTION

Preparation and following (quality assurance plan) of the heating supply
contract.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Ratio Energy Consumption adjusted with the HDD. Comparison with a
theoretical HDD calculated on a thirty-years basis (HDD : 2614).
Calculation in Auvergne Habitat of the new average power demand.

TIME RANGE
BETWEEN
MEASUREMENTS

monthly
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End of the refurbishment of the building. The
main improvements related to this
refurbishment are : refurbishment of the
insulation, improvement of the ventilation
system (hybrid ventilation), external thermic
insulation, windows replacement (PVC
carpentries with double-glazing).
New wood heating plant for the district
heating system
Beginning of the monitoring of energy
consumptions for the building = energy
savings for the building (kWh), CO2 Emissions
(def. ADEME kg/kWh), requested heat flow by
the heating system (kW).
Presentation of the ESM and the optimization
plan to the Tenants’ Council of Auvergne
Habitat.
Synthesis on the District Heating System by
the City of Clermont-Ferrand
Synthesis of the heating season with an
estimation of the expected cost savings
regarding the 2 main components of the
subscription to the district heating system: R1
(“energy charge”) + R2 (“power charge”).
Workshop with the tenants of L’Aiguillade to
present the measure and the contextual
information
Final estimation of the expected cost savings
regarding the 2 main components of the
subscription to the district heating system: R1
(“energy charge”) + R2 (“power charge”).
Assessment of the energy savings and the
CO2 emissions.commitments. Negotiation for
a new additional clause with the district
heating system manager with a new power
charge. Estimation of the costs savings.

V.

BUDGET

INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE

NOT PROVIDED BY THE SHO

INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION

No costs: direct negociation with the district heating network manager
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MARCH
. 14

FEB. 14

DEC.
13

SEPT.
13

JUNE.
13

APRIL.
13

MARCH
. 13

FEB. 13

JANV.
13

NOV.
12

2012

IV. PLANNING

VI. REPORTING OF THE COLLECTED RESULTS

VI.1. BASELINE PERIOD IDENTIFICATION
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

January

YEAR

2009

MONTH

January

YEAR

2010

TYPE OF ENERGY Yearly
TIME RANGE
BETWEEN THE
MEASUREMENT

Yearlu

UNITY

Average Power Demand (Mw)

LEGAL
21°C
TEMPERATURE
IN THE BUILDING

VI.2. MONITORING PERIOD IDENTIFICATION

ALL BASELINE ENERGY DATA

Month

January

Year

2013

Month

January

Year

2014

TYPE OF ENERGY Gas
TIME RANGE
BETWEEN THE
MEASUREMENT

Yearly

UNITY

Average Power Demand (Mw)

LEGAL
21°C
TEMPERATURE
IN THE BUILDING
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VI.3. SYNTHESIS OF THE RESULTS

Figure 1. Evolution of the average length of the heating season and Evolution of the number of HDD for The Gauthière
sector.
The average length of the heating season is higher than 6%.
The harsh climate is also higher, with a difference of 7% of DJU.

Figure 2. HDD per decade for La Gauthière district heating network.

CONSUMPTIONS BEFORE REFURBISHMENT:
Year

Hdd for
the
heating
period

Energy
consumption
for heating
(kwh)

Domestic hot
water
consumption
(m3)

Heating
consumption
adjusted to the
contractual hdd
(2516)

Energy
consumption
for dhw
adjusted to an
average

Total for
energy
consumption
regarding the
contract
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demand
(mw)
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consumption of
4100m3

2009

2317

1 255 000

4226

1 362 788

410 000

1 772 788

202

CONSUMPTIONS AFTER REFURBISHMENT:
Year

Hdd for
the
heating
period

Energy
consumption
for heating
(kwh)

Domestic hot
water
consumption
(m3)

Heating
consumption
adjusted to the
contractual hdd
(2516)

Energy
consumption
for dhw
adjusted to an
average
consumption of
4100m3

Total for
energy
consumption
regarding the
contract

Average
power
demand
(mw)

2013

2575

800 620

4852

782 276

410 000

1 192 276

136

The energy savings associated with heating established on
the basis of the district heating contractua) (adjusting the
consumptions with HDD 2156). Refurbishment is mainly
dedicated to the improvement of the heating consumptions
thanks to the improvement of the general insulation of the
building shell.

{ HEATING CONSUMPTION ADJUSTED TO THE
CONTRACTUAL HDD (2516} – { HEATING
CONSUMPTION ADJUSTED TO THE
CONTRACTUAL HDD (2516)} :
1 362 788 -782 276 = 580 512 kWh
= 43% of savings regarding 2009 after the
refurbishment.
This reduced the total consumption of energy for the
building by 32% (including heating + domestic hot water).

Figure 3. Consumptions in kWh Heating-Ventilation-Domestic Hot Water adjusted to the contractual HDD (2516)
L’Aiguillade building is the building numbers 11, 12, 13 (purple line)

The energy savings before / after refurbishment , valued at
the rate in force at 31 December 2013 (The unit price value
31 December 2013 is € 38.825 / MWh) is:
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{SAVINGS FOR HEATING CONSUMPTION
BETWEEN 2009 AND 2013} * {UNIT PRICE VALUE
FOR ENERGY R1-FACTOR 2013}:
580,512 kWh * EUR 38.825 = EUR 22 518 .

The impact of the change in the average power demand
represents a decrease of 66 MW, of which 2/ 3 may be
affected only to the production of heating.

Figure 4. Evolution of the R1-factor for the subscribers (EUR including VAT/MWh).
Figure 5. Evolution of the average R1-factor for the MWh for heating at La Gauthière.

AVERAGE POWER DEMAND FOR 2009:

AVERAGE POWER DEMAND FOR 2013:

{TOTAL FOR ENERGY CONSUMPTION REGARDING
THE CONTRACT 2009} / {CONTRACTUAL NUMBER
OF AVERAGE RUNNING HOURS FOR THE SYSTEM}
+/- ADJUSTMENTS

{TOTAL FOR ENERGY CONSUMPTION REGARDING
THE CONTRACT 2013} / {CONTRACTUAL NUMBER
OF AVERAGE RUNNING HOURS FOR THE SYSTEM}
+/- ADJUSTMENTS

APD 2009 = 202 MW

APD 2013 = 136 MW
which represents a decrease in the cost of energy heating:

Figure 6. Evolution of the R2-factor for the subscribers (EUR without VAT/kWh – average power demand).
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{DIFFERENCE OF AVERAGE POWER DEMAND
BETWEEN 2009 AND 2013} * {R2-FACTOR PRICE
2013}*{2/3}

The previous method of calculating the rate of the DSP (
heated surface ) would not have impact this increase to the
invoice tenants .

66MW*279.90EUR* 2/3 = 12 315,60 € .

SYNTHESIS FOR THE AVERAGE HOME
CONSUMPTION

TOTAL

Cost of heating energy after refurbishment

€ 241.05 + € 201.41 = 442.46 EUR

HEATING CONSUMPTION ADJUSTED TO THE
CONTRACTUAL HDD (2516) * {UNIT PRICE VALUE
FOR ENERGY R1-FACTOR 2013} / {NUMBER OF
DWELLINGS}

GAIN BEFORE / AFTER WORK VALUED AT 31
DECEMBER 2013

( 782,276 kWh * € 38.825 / MWh ) / 126 = 241.05
EUR/dwelling

{SAVINGS FOR HEATING CONSUMPTION
BETWEEN 2009 AND 2013} * {UNIT PRICE VALUE
FOR ENERGY R1-FACTOR 2013} +
{DIFFERENCE OF AVERAGE POWER DEMAND
BETWEEN 2009 AND 2013} * {R2-FACTOR PRICE
2013} / 126

SUBSCRIPTION
{AVERAGE POWER DEMAND 2013} * 2/3 * {R2FACTOR PRICE 2013} / {NUMBER OF DWELLINGS}

( € 22,518 + € 12,315 ) / 126 = 276.45 EUR /
dwelling

136 mW * 2/ 3 * € 279.90 / mW / lgt 126 = 201.41
EUR

VII. TENANTS COMFORT AND SATISFACTION

VII.1. FIRST SATISFACTION SURVEY
The Aiguillade residence has been renovated to a BBC level
without being labeled. It is served by a network of heat that
is the subject of a delegation of public service at a
dealership. Auvergne Habitat does not control.
There are two years, the city of Clermont- Ferrand
renegotiated the contract with the concessionaire and
associated housings company. They have reported that the
basis for calculating the living area was bad because it
ignored the improvement of the energy performance of
housing following the BBC rehabilitation.
The experiment aims to monitor the average power demand
to renegotiate the end of the R2 (fixed portion of the bill).
The objective is to get a subscription price differential
according to power demand.

CLCV collected the views of tenants on rehabilitation. It was
not possible to interview the tenants on the measure tested,
and far too technical for them. In this context, the CLCV has
developed a satisfaction questionnaire submitted to tenants
during the test phase
The survey was conducted by the CLCV Puy-de-Dôme to 70
families of tenant dwellings :
•

11 to 17 rue de l'Aiguillade (4 entries)

•

2 to 10 rue du Colombier (5 entries)

•
a total of 126 units (9 entries 14 units each).
The survey was conducted from September to November
2013. Some details :
Number of tenants arrived in their homes during
•
or after rehabilitation : 30 families (24%),
Number of empty dwellings: 5
•
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•

Number of people of foreign origin who speak
little or no French : 5

This investigation could be carried out only from 86 tenants
present last winter before rehabilitation. 70

OVERALL WHAT DO YOU THINK OF THE REFURBISHMENT

Tenants are generally satisfied with rehabilitation.

INSULATION WORK (WALLS, WINDOWS) HAD PARTICULAR AIM TO BRING YOU MORE COMFORT. ARE YOU?

Again, tenants are rather satisfied insulation work.

DURING THE WINTER, HAVE YOU THE REQUIRED TEMPERATURE (19 °) IN EACH ROOM ?

18.6% of tenants above 25° and 10% leave the windows
open because of the excessive heat. At the same time, 10%
of tenants say they have cold.

34% of tenants have the required temperature 19°. And 37%
of tenants have between 19° and 25°.

HAVE YOU NOTICED AN IMPROVEMENT IN TEMPERATURE AFTER WORKS ?
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For 74 % of the tenants, the works clearly allowed to
improve the temperature in housings.

ANALYSIS
The satisfaction survey tenants can be noted that 80% of
tenants surveyed were satisfied with the heating, but nearly
one-third are not completely satisfied with the rehabilitation
work. So grounds raise problem.
For heating, there obviously has a balancing problem
because 19% of tenants have temperatures above 25 ° and
10% lower at 19 °. It appears essential to work more
specifically on the heat setting.
In addition to energy loss, tenants do not understand that
their rent is increased due to rehabilitation, while at the
same time, some apartments are overheated to the point of
open windows. They do not see where the savings are.
FOCUS GROUPE
To complement the information collected through the
questionnaire, the CLCV organized a focus group with a
dozen tenants. It was especially knowing the level of
information prior tenants, their feelings about the work and
heating and, more generally, their impressions of their
home, their neighborhood.
INFORMATION, CONSULTATION
Tenants have been informed of rehabilitation by letters and
meetings. They think that there has been no consultation on
the work. Habitat Auvergne them well informed about the
work but they could not select or modify them. There was a
collective agreement, each tenant has received an individual
letter asking him to vote in favor or not rehabilitation. A
majority of tenants was approved. They have been informed
that the work would result in a rent increase of over 20%,
they do not think this is normal.
NATURE OF WORK
There is no unanimity on the completion of the work, some
people are happy, others would have liked more, but they
recognize that it was a great building site. There are no
problems with building firms during construction.
The only interior work that has been made concerning the
ponds. Tenants complain that soils have not been rebuilt,
except in empty homes which have also been remove
asbestos from and completely renovated. All tenants are
satisfied with their new front door well insulated. Apparently
some VMC are poorly resolved.

AFTER European project
Tenants did not know that rehabilitation was a BBC level,
nor know what it means. Auvergne Habitat did not informed
of the participation of their residence in the European
project After what people regret. It's a shame because they
would probably feel valued.
HEATING
Mostly, they know the way of heating their homes, namely a
district heating network fueled by wood and gas. They do
not know what is the mode of distribution and calculation.
Residents reported several problems.
- A sub- stations, facing the building 11, a lot of noise
resulting in noise for people whose windows are nearby ;
- The boiler produces smoke, sometimes troublesome ;
- It's too hot in some housing tenants live in tee-shirt at
home and leave the windows open ;
- Auvergne Habitat told them she could not make the
adjustment once the heating season ended.
For now, but it is still too early, people have not seen a drop
in heating costs. The facade was isolated in 2013, it will be
necessary to wait until 2015 to control costs in 2014 and
whether or not they have decreased.
In conclusion
The people are generally satisfied with the rehabilitation,
but regret not being better informed (After the project, the
BBC level).
The people complain that their request for moving the bar
was not retained during rehabilitation because it would have
been much simpler. They have the feeling of not being
listened to by Auvergne Habitat, nor by the police does not
intervene. They also regret for not always agreed on the
development of the district. In this regard, they would like
the land left fallow instead of towers demolished the rest
and there is no new construction.
They mainly complain about the development of incivility,
degradation, issues of cleanliness.
They enjoy their neighbourhood, they call their homes large
and well designed.
They expect results on the heating control and lower their
charges.
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VIII. LESSONS LEARNT
The pricing for a district heating subscription is divided in
two parts:

not on the actual consumption of a building, but on its
theoretical “need for energy” (both heating and domestic
hot water). This “need of energy” is calculated depending
on an average energy performance of the building for a fix
amount of running hours and adjusted using a fixed average
heating period (2516 Heating Degree Days in ClermontFerrand).
This new calculation formula is interesting, as refurbishments
will immediately lower the “Average Power Demand” of a
building, thus decreasing the price for the R2-factor of the
district heating.

- A proportional part (identified as R1-factor) based on the
quantity of calories consumed by the building during a
heating season. R1-factor is obtained reading the energy
meter of the building substation (difference between the
value for the end of the heating season and the beginning of
the heating season).
- A fix part (identified as R2-factor) covers the price of the
subscription to the heating network (maintenance,
replacement of systems, etc.).

As Auvergne Habitat has implemented an efficient global
refurbishment in 2012 for l’Aiguillade, the APD of the
building has been significantly modified. This is a major
opportunity for Auvergne Habitat to take advantage of its
new contract!
The process led by Auvergne Habitat in AFTER aims at
quantifying the energy savings obtained thanks to the
refurbishment (including the CO2 impacts induced by the
new energy mix) in order to update the part R2 of its district
heating subscription.

The way the R2-factor part is calculated is a new element
included in the 2010 district heating contract.
In the old subscription contract, before 2010, the R2-factor
was calculated using the surface of the building. This pricing
was not an incentive to implement energy refurbishments.
Since refurbishments do not change the total surface of a
building, it wouldn’t impact the R2. It would be saving
energy, but not money!

Here is the comparison before and after the refurbishment
In the new subscription contract, R2 is calculated using an
indicator: the «average power demand». This APD is based,

Year
Heating Degree Days
Energy
heating
Consumptions
domestic
hot water
(average)
Energy Consumptions
for heating and domestic
hot water updated on the
contractual basis
Average Power Demand

2009
2317
1 255 000
410 000

2013
2575
800 620
410 000

1 772 788

1 192 276

202

136

Energy savings related for heating after/before the
refurbishment (calculated on a contractual basis with the
district heating provider): 42% thanks to the refurbishment.
Savings for heating calculated in EUR regarding the price for
energy (included in the district heating subscription contract
/R1-factor calculation): 22 518 EUR saved per year (R1-factor
price for energy: 38,825 EUR/mWh).
Impact of the modification of Average Power Demand
(included in the district heating subscription contract /R2factor calculation): 12 315 EUR saved per year (R2-factor
price for energy: 279,90 EUR/mW).

The heating consumption and the savings linked to the
refurbishment are fully reported in the energy bills of the
tenants. The final average yearly energy savings for every
one of the 126 dwellings is about 276,45 EURO per year
thanks to the re-negotiation of the district heating
subscription for l’Aiguillade.
As a consequence, the optimization of the district heating
contract has allowed direct reporting of the impact of the
refurbishment on the tenants’ bills. At the same time, an
energy awareness campaign has been raised by Auvergne
Habitat to inform tenants. Their behaviours will be a key
factor for the long-term success of the refurbishment.
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O 1.
O 2.
O 3.
O 4.
O 5.
O 6.

3 selected operating management ESM are optimized and tested on 3 pilot sites (-5% of the previous energy consumption
on pilot sites) : RAMEAUX
6 selected pilot refurbishment ESM are optimized and tested on 6 sites (-50% of the previous energy consumption on the
pilots) : BERGSON
3 selected systems replacement ESM are optimized and tested on 3 pilot sites (-5% of the previous energy consumption on
pilot sites) : AIGUILLADE
18 pilot ESM assessed with the corresponding data collection.
18 pilot ESM tested, quantified, evaluated and corrected technically et economically for their energy efficiency in 6 SHO.

D3.2

Report on pilot sites : RAMEAUX

D5.2

Report on pilot ESM tested “live” on sites

D6.2

Report on pilot sites : BERGSON

D8.1

6 reports of testing and evaluation about the 18 pilot ESM with the corresponding recommendations
and corrections including organizational aspects / processes.

D8.1
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