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Eolienne Darrieus

) Rotor Darrieus
Rotor Darrieus Rotor Darrieus H Hélicoidale
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"= Un rendement inédit, jusqu’a deux fois plus que des éoliennes eolient

traditionnelles de taille comparable

" Pas de permis de construire ni étude d’'impacts (<12m)

" Tres silencieuse

" Omnidirectionnelle, fonctionne en vent turbulent

= Sécurité: homologation bureau Veritas
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Partie fixe

Caractéristiques

Puissance créte

(kw) 75
Diamétre du rotor 10
(m)
Hauteur du socle
7

(m)
Hauteur totale 21
(m)
Nombre de voiles 12
Surface d’une voile 15
(m2)
Tension en nominale

400
(v)
Vitesse de démarrage 15

(m/s)
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VoileO, une éolienne résolument orientée Développement Durable

Axe

I’ ‘\
B ? X
. . I S . -
Meilleur rapport hauteur / puissance I Exploitation de toutes les directions de vent
Impact visuel limité (mi-hauteur éolienne a hélices) & : ‘ Absence de systémes d’orientation de I'éolienne

Eolienne recyclable

z Utilisation de matériaux
recyclables pour réduire
I'impact sur I’'environnement

Exploitation de toutesles

vitesses de vent
Enroulement / Déroulement des
voiles selon les vitesses des vents

Meilleur captation du vent

. Grande surface de captation du vent

. Adaptation de la géométrie des voiles
aux différentes vitesses des vents

Communication durable
' . Possibilité de communiquer
sur les 12 voiles de 15m2
chacune, soit 180 m2 au total

Installation sans permis
| La partie fixe de "éolienne
z mesure moins de 12m de
hauteur, donc pas besoin de
permis de construire éolien

Socle personnalisable
Pour une meilleur intégration z
dans I'environnement du site

Réduction du génie civil
Fondations a 4m de profondeur
Sans béton sur un sol standard

Institut Mines-Télécom 2014

Logistique simplifiée
Transport de I'éolienne au gabarit routier standard
Absence de moyens de levage importants
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B Panneaux photovoltaiques

i

MINES

Nantes

10/06/2015 Institut Mines-Télécom SMART GRID, SMART ENERGY




Energy Production :
Nl photovoltaic panel real traces

Puissance_DC en fonction de Temps
Relevé du systéme 1 de 2015-03-01 2 2015-03-08
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Comparison between south facing roof and east-west roof
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Morning Evening

" Reflected light

Installation with High Reflection Vertical Installation
Direct sunlight g O
to front side g % I
Direct
sunlight I
to front side Reflected
sunlight
I to rear side
sunlight
to rear side
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_ Workload Traces

Renewable
energy

regular electric

time
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time

Traces d’un centre de données
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Virtual Machines workload : 2 Months
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Virtual Machines workload :

_ Data center real traces

CPUMHZ from 01-04-2014 to 01-05-2014 (month)

1 Month

OPUMAZ ——— |

04/05
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04/19

04/26
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Virtual Machines workload :

_ Data center real traces

CPUMHZ from 05-05-2014 to 11-05-2014 (week)
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Virtual Machines workload :

_ Data center real traces

CPUMHZ from 01-04-2014 to 02-04-2014 (day)
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1 Month

_ Batch Jobs
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B catch Jobs
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Renewable

Solutions logicielles pour la

maitrise énergeétique des centres
de données

Grands principes
Workload driven
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For a PUE = 2
Nl Capacity planning : Energy view

Air C.

507 50 % &=

Data center Servers CPU

B Analysis of the cost of a 2 MegaWatts DC (5000
nodes, 400w/h)

* PUE of 2, 0.06€/kWh => 2 120 886 €
* Adecrease of 5% enables a gain of 110K€

—3>» B Managing DC resources finely becomes a major
challenge

ol
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_Entropy: Virtualization & Dynamic Consolidation
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_Entropy: Virtualization & Dynamic Consolidation
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... similar to the multi-dimensional bin packing
I problem know to be NP-Hard ...

B Heuristic methods
» Greedy algorithms Ex: EnaCloud [2009-03]

— Construct a solution by taking local decision without backtrack.

— First-Fit Decrease (FFD), Best-Fit (BF), Worst-Fit (WF), Next-Fit (NF) ...
— Pro: Ease to implement, good worst-case complexity

— Cons: No optimal solution, not realy flexible

« Metaheuristic Ex: Snooze [2012-04]
— Probailistic algorithms by searching near optimal solution
— Genetic, Tabu, Ant colony, Graps ...
— Pro: Better solution than Greedy algorithms
— Cons: No optimal solution, not realy flexible

B Exact methods

- Mathematical Ex: Entropy [2009-006]

— Linear or Constraint programming [1986-035]
— Compute optimal solution

— Pro: optimal and flexible

— Cons: Exponantial time solving process

f/j
. . /
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Nl Entropy Approach
(]

* generation of a core model
« placement constraints are translated into "CP constraints”

X = {x1.x2. X3}
D(x;)

|
=)
et
X
m
o

C1: X1 <X
X1+ X0+ Xx3 =4
c3 . allDifferent(xq, x2, X3)

C

|
N

® Pro

® high-level standardized constraints, portability of a model
® good expressivity

® deterministic composition

® deterministic solving process

e (Cons

e hard to develop efficient custom constraints
® exact solving duration
® bad model leads to bad performance

yo s
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Un peu plus loin dans le
placement des taches

Workload driven
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Total power (computing and cooling) for various scheduling approaches

savings by minimizing computing power

savings by minimizing the recirculation’s effect
savings by turning off idle machines
unaddressed heat recirculation cost
basic (unavoidable) cost

| | |
max computing power, worst thermal placement ——
min computing power, worst thermal placemenit —<—
optimal computing+cooling —%—
optimal computing+cooling, shut off idles —8—
optimal computing+cooling, shut off idles, no recirculation —8—__g

100

job size relative to data center capacity (%)

Thermal-Aware Job Scheduling to Minimize Energy Consumption

in Virtualized Heterogeneous Data Centers [2009-18]

ECOLE DES MINES DE NANTES

J.M. Menaud,- December 2012 - Ascola
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Conceptual overview of
thermal-aware task placement

./ Different task assignments lead to different power
consumption distributions

./ Different power consumption distributions lead to
different temperature distributions

energy costs

./ Different temperature distributions lead to different total

Server task Power consumption Temperature
distribution distribution distribution Energy cost 19

ﬂl ARIZONA STATE
UNIVERSITY
-I i I J.M. Menaud,- December 2012 - Ascola
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Data Center Preliminary: Layout

Outlet temperature T,

a0

COLD I 87

AISLE Inlet temperature T, .,
Must less than 25°C
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temperature T,
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| Scheduling Impacts Cooling Setting

Inlet temperature Inlet temperature
distribution distribution
without Cooling with Cooling

Scheduling |

Scheduling 2

J.M. Menaud,- December 2012 - Ascola
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»Heat Recirculation
Coefficients

= Analytical
= Matrix-based

>Properties of model

= Granularity at air inlets

(discrete/simplified)

» Assumes steadiness
of air flow

temperatures

A3q

TACHL

Recirculation

N2

AC

heat distribution

supplied air
temperatures

P

power
vector

J.M. Menaud,- December 201 Zggut
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| Benefit: fast thermal evaluation

. _ Extract
Give workload Run CFD simulation (days) temperatures
/\ I o
- :
Courtesy: Flometrics Temperstue (ce0) B
D Tin
7\
w\“\‘f‘ ; —
/
ST -
< = F— e e
- ' i gy
e e b | -
% Give workload Compute vector (seconds) Yields temperatures
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| Thermal-aware Task Placement Problem

Given an incoming task, find a task partitioning and
placement of subtasks to minimize the (increase of)
peak inlet temperature

\U
!!
- e)

XInt Algorithm

Approximation solution

" : X
(genetic algorithm) (a
> Take a feasible solution and
perform mutations until
certain number of iterations o
heat distribution
inlet  supplied air utilization
temperatures temperatures vector

J.M. Menaud,- [3g




| Contrasted scheduling approaches

>Uniform Outlet Profile (UOP)
» Assigning tasks in a way that tries to achieve
uniform outlet temperature distribution

» Assigning more task to nodes with low inlet
temperature (water filling process)

>Minimum computing energy

» Assigning tasks in a way that keeps the
number of active (power-on) chassis as few as
possible

= Server with coolest inlet temperature first

>Uniform Task (UT)
» Assigning all chassis the same amount of
tasks (power consumptions)

» All nodes experience the same power
consumption and temperature rise

-I I l J.M. Menaud,- Decei

ECOLE DES MINES DE NANTES
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Temperature
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Temperature
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| Performance Results

> Xint outperforms other algorithms

>Data Centers almost never run at 100%
* Plenty of room for benefits!

DiscreteNonOptimal : Cooling Energy Cost DiscreteNonOptimal : Cooling Energy Cost
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