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ANNEX:
TECHNOLOGY KITS FOR ENERGY EFFICIENCY AND
DEMAND RESPONSE STRATEGIES



' Technologies for EE and DR CENTRALIZED HEATING

D strategies SYSTEM
DUAL DR& EE KIT | Gas Boilers with all water system
Energy source | Gas
HVAC SCHEMA

GENERATION

Rl CONDENSING bl RADIATORS/RADIANT FLOORS
BOILERS Insulated pipes

EMISSION TO ZONES

Variable Flow

FAN COILS

Pumps
HVAC DR STRATEGIES - e P —
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Reduction to partial load
Global or zonal temperature Reducing pump flow rate Tine ot sp:he hioe orihe
DR STRATEGY setpoint adjustment Pump shut-down Shtire
Space Pre-heating Increasing/decreasing supply Cf ol atar fiow Fabs
patseismpsreture Increasing/decreasing supply water
temperature
SUITABILITY FOR
IMPLICIT DR MODERATE MODERATE LOW
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE LOW
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low Low
COMBINATION WITH OTHER SYSTEMS
APPLIGARLE BTG '"""gj:l"e'“e:f;f“’ Sell PVifuel generator electricity to the grid
g i 9;3 DR STRATEGIES  Store electricity to the battery
APPLICABLE THERMAL
GENERATION AND Water tank =< Store heat in the water tank/borehole
STORAGE Borehole PR STRATEQLES Use heat from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT Sensors; occupancy sensors; Twﬁg:me:?:' Flow probes
TECHNOLOGIES - -
humidity sensors; CO; and VOC R apaa il Remote actuators;
Sensors.
Remote actuators
BEMS with AM and modbus or analogue interface for boiler controls [ storage control
BEMS with AM and modbus or analogue interface for boiler ontrols / storage control and DSR interface




' Technologies for EE and DR CENTRALIZED HEATING
D strategies SYSTEM
DUAL DR& EE KIT | CHP with all water system
Energy source | Gas
HVAC SCHEMA
GENERATION EMISSION TO ZONES 5
water
sz o RADIATORS/RADIANT FLOORS
Insulated pipes
Variable Flow FAN COILS
Pumps
HVAC DR STRATEGIES -
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate Reduction to partial load
Time control schedules for the
DR STRATEGY setpoint adjustment rump sihut?d‘acéwn : e
Space Pre-heating tr;creas ng/decreasing supply water Cotrel walar Row Tt
mperature .
Increasing/decreasing supply water
temperature
SUITABILITY FOR
(i AT O MODERATE MODERATE LOW
SUITABILITY FOR
LI iR MODERATE MODERATE LOW
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS GG el w2
COMBINATION WITH OTHER SYSTEMS
APPLICABLE ELECTRIC
CEERATION AND PV Sell PV/ICHP glectrlcﬂy to the grid
. . i DR STRATEGIES  Store electricity to the battery
TECHHOLOGIES e Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank s Store heat in the water tank/borehole
STORAGE Borehole £ STRATEGIES Use heat from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;

EXPLICITICT SEnsors; occupancy Sensors;
TECHNOLOGIES humidity sensors; COz and VOC
Sensors.
Remote actuators

IMPLICIT BEMS
TECHNOLOGIES

EXPLICIT BEMS
TECHNOLOGIES

Remote sensors: temperature

Temperature probes, Temperature probes
Water flow probes e
Remote actuators;

Remote actuators

BEMS with AMI and modbus or analogue interface for CHP controls / storage control

BEMS with AMI and modbus or analogue interface for CHP controls / storage control and DSR interface




Technologies for EE and DR

CENTRALIZED HEATING

strategies SYSTEM

Heat pump with all water system
Electricity

GENERATION

EMISSION TO ZONES

RADIATORS/RADIANT FLOORS

‘water

" Insulated pﬂ:e;
Variable Flow

Pumps
HVAC DR STRATEGIES . . T
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads

Global or zonal temperature Reducing pump flow rate Reduction to partial load
DR STRATEGY setpoint adjustment Pump shut-down Time control schedules

Space Pre-heating Increasing/decreasing supply Control water flow rate

water temperature Increasing/decreasing supply water
temperature
SUITABILITY FOR
BAPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low Low
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
mﬁm Fuel generator grid as energy source for the HP
STORAGE PV DR STRATEGIES  Sell PV/ fuel generator electricity to the grid
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank < Store heat in the water tank/borehole
STORAGE Borehole DRSTRATEGIES  se heat from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;

Remote sensors: temperature Temperature probes
EXPLICIT ICT Sensors; occupancy sensors: Temperature probes, Flow probes
TECHNOLOGIES humidi - C0, and VOC Water flow probes Remote actuators;

Hridlity. sensors; 2 Remote actuators Electric energy production and

Sl consumption smart meters
Remote actuators

BEMS with AM and modbus or analogue interface for HP controls / storage control
EXPLICIT BEMS

BEMS with AM and modbus or analogue interface for HP controls / storage control and DSR interface
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Technologies for EE and DR

CENTRALIZED COOLING

strategies SYSTEM

DUAL DR& EE KIT Compression chiller with all water system
HVAC SCHEMA
GENERATION EMISSION TO ZONES
water |
COLD
CHILLER Insulated pipes |
Pumps |
|
HVAC DR STRATEGIES B B i P e
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate Reduction to partial load
DR STRATEGY setpoint adjustment Pump shut-down Time control schedules
Space Pre-cooling Increasing/decreasing supply ~ Control water flow rate
water temperature Increasing/decreasing supply water
temperature
SUITABILITY FOR
IMPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low LoW
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
mc"‘#;ﬁm Fuel generator grid as energy source for the chiller
STORAGE PV DRSTRATEGIES  Sell PV/fuel generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Cold Water tank Store cold in the watertank/ borehole
STORAGE Borehole DR 3 TRATRCIES Use cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT sensors; occ g Temperature probes, Flow probes
; oCCupancy Sensors;
TECHNOLOGIES humidity sensors: CO, and VOC water flow probes Remote actuators
J Remote actuators Electric energy production and
Sy consumption smart meters
Remote actuators
IMPLICIT BEMS with AM and and BMS controls over chillers or BEM with AM and BMS with controls over HVA
TECHNOLOGIES temperature setpoints; Modbus interface for storage control
EXPLICIT BEMS with AMI and Modbus or analogue interfaces with DSR. platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems




Technologies for EE and DR

strategies SYSTEM

Absorption/adsorption chiller with all water system
Solar thermal or waste heat

GENERATION EMISSION TO ZONES
ABSORPTION/ eater FAN COILS
eo]lbl}  ADSORPTION T >
nsulated pipes
il i e e CHILLED BEAMS / CHILLED CEILING
Pumps
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate Reduction to partial load
DR STRATEGY setpoint adjustn'_lent Pump shut-down Time control schedules
Space Pre-cooling Increasing/decreasing supply ~ Control water flow rate
water temperature Increasing/decreasing supply water
temperature
SUITABILITY FOR
RPLICIT DR MODERATE MODERATE LOW
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE LOW
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low Low

COMBINATION WITH OTHER SYSTEMS

mﬁﬁm Indegenld ent ratE,E 2Lz Sell PV/fuel generator electricity to the grid
SMME e 9;3" 2l DRSTRATEGIES  Store electricity to the battery
APPLICABLE THERMAL Solar Thermal collectors +water Heat from thermal collectors is the energy
GENERATION AND tank e source for absorption chillers
STORAGE Water tank PR STRATEAIES Store cold in the water tank/borehole
TECHNOLOGIES Borehole Use cold from the water tank/borehole
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
St gstals; Temperature probes
Remote : temperatu
= e senn';ur:gors - n.e Temperature probes, Flow probes
TLCE Sl water flow probes Remote actuators
TECHNOLOGIES i :
humidity sensors; CO, and VOC Remote actuators Electric energy production and
sensors. consumption smart meters
Remote actuators
IMPLICIT BEMS with AM and and BMS controls over chillers or BEM with AM and BMS with controls over HVA
TECHNOLOGIES temperature setpoints
EXPLICIT BEMS with AMI and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems

CENTRALIZED COOLING
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Technologies for EE and DR

CENTRALIZED HVAC

strategies SYSTEMS

DUAL DR& EE KIT Reversible heat pumps with all water system
HVAC SCHEMA
= EMISSION TO ZONES
GENERATION RADIATORS/RADIANT FLOORS
HEAT& REVERSIBLE bk
S8 HEAT PUMP Rt CHILLED BEAMS / CHILLED CEILING
Variable Flow
P FAN COILS
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate R_edquon P oud
: 3 Time control schedules for the
DR STRATEGY setpoint adjustment Pump shut-down systoms
Space Pre-cooling / Pre-heating  Increasing/decreasing supply Control water fiow rate
WERY BT peraD Increasing/decreasing supply water
temperature
SUITABILITY FOR
BAPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH LoW LOW
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
%ﬁm Fuel generator grid as energy source for the HP
STORAGE PV DRSTRATEGIES  Sell PV/Fuel generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank DR STRATEGIES Store heat/cold in the water tank/borehole
STORAGE Borehole Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats; ToNpa i
Remote sensors: temperature reflre
: ; Temperature probes, Flow probes
EXPLICIT ICT SEensors; 0ccupancy sensors;
TECHNOLOGIES humidity sensors: CO; and VOG water flow probes Remote actuators
; Remote actuators Electric energy production and
Sodles consumption smart meters
Remote actuators
IMPLICIT BEMS with AMI and and BMS controls over HP or BEM with AMI and BMS with controls over HP temperature
TECHNOLOGIES setpoints
EXPLICIT BEMS BEMS with AMI and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems
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Technologies for EE and DR

CENTRALIZED HVAC

strategies SYSTEMS

DUAL DR& EE KIT
Energy source

HVAC SCHEMA

Boiler and chiller with all water system
Gas/Electricity

GENERATION EMISSION TO ZONES

CONDENSING
HEAT BOILER

RADIATORS/RADIANT FLOORS
water

CHILLED BEAMS / CHILLED CEILING

Insulated pipes
Variable Flow

COMPRESSION

= FAN COILS
umps
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate %ﬁiﬁm ::Ir'llt::::ukl,:sdfar e
DR STRATEGY setpoint adjustment Pump shut-down iy
Space Pre-cooling / Pre-heating  Increasing/decreasing supply Cf ntrol water flow rate
WEEY B peraD Increasing/decreasing supply water
temperature
SUITABILITY FOR
BAPLICIT DR MODERATE MODERATE MODERATE
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE MODERATE
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH 20 LON
COMBINATION WITH OTHER SYSTEMS
— Use electricity from generator/PV instead of from
m" FELIC/ mﬁumc Fuel generator grid as energy source for the Chiller
STORAGE PV DR STRATEGIES Sell PV/IFuel Generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank DR STRATEGIES Store heat/cold in the water tank/borehole
STORAGE Borehole Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT SEensors; 0ccupancy sensors; Temperature probes, Flow probes
TECHNOLOGIES humidity sensors: CO, and VOC water flow probes Remote actuators
! Remote actuators Electric energy production and
BerEOi=: consumption smart meters
Remote actuators
m‘;_oces BEMS with AMI and modbus or analogue interface for storage control
EXPLICIT

BEMS with AMI and modbus or analogue interface for storage control and DSR interface




N

Technologies for EE and DR

CENTRALIZED HVAC

strategies SYSTEMS

DUAL DR& EE KIT
Energy source

HVAC SCHEMA

CHP and chiller with all water system
Gas/Electricity

GENERATION EMISSION TO ZONES

RADIATORS/RADIANT FLOORS
water

CHILLED BEAMS / CHILLED CEILING

Insulated pipes
Variable Flow

COMPRESSION
COLD Ty

FAN COILS
Pumps
HVAC DR STRATEGIES B
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT GENERATION
Interruption of loads
Global or zonal temperature Reducing pump flow rate %ﬁiﬁm ::Ir'llt::::ukl,:sdfar e
DR STRATEGY setpoint adjustment Pump shut-down iy
Space Pre-cooling / Pre-heating  Increasing/decreasing supply Cf ntrol water flow rate
WEEY B peraD Increasing/decreasing supply water
temperature
SUITABILITY FOR
BAPLICIT DR MODERATE MODERATE MODERATE
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE MODERATE
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH 20 LON
COMBINATION WITH OTHER SYSTEMS
CENERATION AND PV Sell PWC!-I? falecmcrty to the grid
STORAGE Battery DRSTRATEGIES  Store electricity to the battery
APPLICABLE THERMAL
GENERATION AND Water tank DR STRATEGIES Store heat/cold in the water tank/borehole
STORAGE Borehole Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT SEensors; 0ccupancy sensors; Temperature probes, Flow probes
TECHNOLOGIES humidity sensors: CO, and VOC water flow probes Remote actuators
! Remote actuators Electric energy production and
BerEOi=: consumption smart meters
Remote actuators

m‘;_oces BEMS with AMI and modbus or analogue interface for storage control
EXPLICIT

BEMS with AMI and modbus or analogue interface for storage control and DSR interface
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Technologies for EE and DR

CENTRALIZED

strategies HEATING SYSTEM

DUAL DR& EE KIT
Energy source

HVAC SCHEMA

Gas Boilers with water-air system

Gas

AHU

VAV FANS
air

EMISSION TO ZONES

GENERATION
water

CONDENSING
A
HEAT oI

Insulated pipes Insulated air ducts

HEAT RECOVERY
/ FREECOOLING

Variable Flow Variable Flow Fans
Pumps
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL Z0NE = STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU
Primary System: Reducing pump Interruption of loads
flow rate; Pump shut-down; Reduction to partial load
Global or zonal temperature Increasing/decreasing supply water ~ Time control schedules for the
DR STRATEGY setpoint adjustment temperature systems
Space Pre-heating Secondary System: Reducing fans  Control water flow rate
flow rate; Fans shut-down; Increasing/decreasing supply
Increasing/decreasing supply air water temperature
temperature
SUITABILITY FOR
IMPLICIT DR MODERATE MODERATE Low
SUITABILITY FOR -
EXPLICIT DR MODERATE MODERATE Low
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS /e Low LOW

COMBINATION WITH OTHER SYSTEMS

sl e '"deger'lde"t sygem‘ Sell PV/Fuel generator electricity to the grid
et S DR STRATEGIES  Store electricity to the battery
TECHNOLOGIES Battery Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank -« Store heat in the water tank/borehole
STORAGE Borehole ORSTRATEGIES  se heat from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats; temperature
PG iCT Sensors; occupancy Sensors; Temperature probes, Tem;;?“::hl::bes
TECHNOLOGIES humidity sensors; CO, and VOC Water flow probes Remote th dors
sensors Remote actuators
Remote actuators.
BEMS with AMI and modbus or analogue interface for storage control
EXPLICIT BEMS

BEMS with AMl and modbus or analogue interface for storage control and DSR interface




Q Technologies for EE and DR CENTRALIZED
b strategies HEATING SYSTEM
DUAL DRS EE KIT | CHP with water-air system
Energy source I Gas
HVAC SCHEMA

AHU

GENERATION
viats VAV FANS e
AIR DIFFUSORS
HE G Insulated pipes M HEATRECOVERY M |nculated air ducts
Variable Flow / FREECOOLING Variable Flow Fans

Pumps

EMISSION TO ZONES

HVAC DR STRATEGIES

CONTROL LEVEL STRATEGY AT THERMAL Z0NE = STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU
Primary System: Reducing pump Interruption of loads
flow rate; Pump shut-down; Reduction to partial load
Global or zonal temperature Increasing/decreasing supply water ~ Time control schedules for the
DR STRATEGY setpoint adjustment temperature systems
Space Pre-heating Secondary System: Reducing fans  Control water flow rate
flow rate; Fans shut-down; Increasing/decreasing supply
Increasing/decreasing supply air water temperature
temperature
SUITABILITY FOR
IMPLICIT DR MODERATE MODERATE Low
SUITABILITY FOR -
EXPLICIT DR MODERATE MODERATE Low
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS /e Low LOW

COMBINATION WITH OTHER SYSTEMS

APPLICABLE ELECTRIC : :
GENERATION AND PV Sell PV!CH‘:" glech*mlty to the grid
STORAGE Battery DR STRATEGIES  Store electricity to the battery
TECHNOLOGIES Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank -« Store heat in the water tank/borehole
STORAGE Borehole ORSTRATEGIES  se heat from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats; temperature
PG iCT Sensors; occupancy Sensors; Temperature probes, Tem’:eratureh;:rabes
TR RIOLOGREES humidity sensors; CO, and VOC Water flow probes Ramz: Zrc‘;l.a:ors
sensors Remote actuators
Remote actuators.
BEMS with AMI and modbus or analogue interface for storage control
EXPLICIT BEMS

TECHNOLOGIES BEMS with AMl and modbus or analogue interface for storage control and DSR interface
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Technologies for EE and DR

CENTRALIZED

strategies HEATING SYSTEMS

DUAL DR& EE KIT Heat pump with water-air system
Energy source Electricity
HVAC SCHEMA
AHU EMISSION TO ZONES
GENERATION ey
o R —
Insulated pipes HEAT RECOVERY Insulated air ducts
Variable Flow / FREECOOLING Variable Flow Fans
Pumps

HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION

Complete control AHU :

% . Interruption of loads
:te'_"‘:’ s“tehm“" IRed'j'f'“g PUMP oW o duction to partial load
Global or zonal temperature yELmps ; eressing Time control schedules for the
: 5 Idecreasing supply water temperature
DR STRATEGY Sl il Secondary System: Reducing fans Systems
Space Pre-heating Ao el 2’ Ftdowr g Control water flow rate
el oMY Increasing/decreasing supply

Increasing/decreasing supply air water temperature

temperature
SUITABILITY FOR
IMPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low Low

COMBINATION WITH OTHER SYSTEMS

Use electricity from generator/PV instead of from

mﬁm Fuel generator y electric grid )
STORAGE PV DR STRATEGIES  Sell PV/Fuel generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the grid electricity from battery

APPLICABLE THERMAL
GENERATION AND Water tank = Store heat/cold in the water tank/borehole
STORAGE Borehole OR STRATRGIES Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Energy consumption meter
TECHNOLOGIES User displays and energy analytics applications;

Smart Thermostats; T

Remote sensors: temperature e am:leo:t:rr:bp;r:bas

P | iR | Wdertou s e s

iy ! Remote actuators Electric energy production and

AR consumption smart meters
Remote actuators

m‘;_mes BEMS with AM and modbus or analogue interface for HP controls / storage control
EXPLICIT

BEMS with AM and modbus or analogue interface for HP controls / storage control and DSR interface




Technologies for EE and DR

N

strategies

CENTRALIZED

COOLING SYSTEM

DUAL DR& EE KIT ‘ Chiller with water-air system
Energy source | Gas/Electricity
HVAC SCHEMA

AHU

VAV FANS

HEAT RECOVERY
/ FREECOOLING

GENERATION

COMPRESSION
Lot CHILLER

air

Insulated pipes
Variable Flow
Pumps

HVAC DR STRATEGIES

Insulated air ducts
Variable Flow Fans

EMISSION TO ZONES

AIR DIFFUSORS

STRATEGY AT
CONTROL LEVEL S s STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU
Primary System: Reducing pump flow  Interruption of loads
rate; Pump shut-down; Reduction to partial load
Global or zonal temperature Increasing/decreasing supply water Time control schedules for
DR STRATEGY setpoint adjustment temperature the systems
Space Pre-cooling Secondary System: Reducing fans Control water flow rate
flow rate; Fans shut-down; Increasing/decreasing supply
Increasing/decreasing supply air water temperature
temperature
SUITABILITY FOR
IMPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH LY Low
COMBINATION WITH OTHER SYSTEMS
PP IGADE ELECTG Use electricity from generator/PV instead of from
GENERATION AND Fuel generator electric grid » :
STORAGE PV DR STRATEGIES  Sell P\/Fuel generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Cold Water tank -« Store cold in the watertank/ borehole
STORAGE Borehole PRSTRATEGIES Use cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Therm 4 Temperature probes
Remote sensors: temperature
EXPLICIT ICT Sensors; occupancy Sensors; Temperature probes, Flow probes
TECHNOLOGIES humidily sensors: GO, and VOG Water flow probes Remote actuators
i Remote actuators Electric energy production and
Sordeh consumption smart meters
Remote actuators
IMPLICIT BEMS BEMS with AMl and and BMS controls over chillers or BEM with AMl and BMS with controls over HVA
TECHNOLOGIES temperature setpoints; Modbus interface for storage control
EXPLICIT BEMS BEMS with AMl and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface
TECHNOLOGIES for BMS and Storage systems
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CENTRALIZED

strategies HVAC SYSTEMS

DUAL DR& EE KIT Reversible heat pumps with water-air system
Energy source Gas/Electricity
HVAC SCHEMA
AHU EMISSION TO ZONES
GENERATION i _
HEAT Al
Al ReversioLe .. A e
2 HEAT PUMP Insulated pipes HEAT RECOVERY Insulated atrducts
2 Variable Flow / FREECOOLING Variable Flow Fans
Pumps
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU Interruption of loads
Primary System: Reducing pump flow Reduction to partial load
Global or zonal temperature rate; Pump shut-down; Increasing/ Time control schedules for
DR STRATEGY setpoint adjustment decreasing supply water temperature the systems
Space pre-heating/ pre-cooling ~ Secondary System: Reducing fans flow  Control water flow rate
rate; Fans shut-down; Increasing/ Increasing/decreasing
decreasing supply air temperature supply water temperature
SUITABILITY FOR
IMPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS Hl Low LW
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
m" PPLIC) m‘“'EE'Emc e Fuel generator ) electric grid » ;
o e PV DR STRATEGIES  Sell PV electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the arid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank DR STRATEGIES Store heat/cold in the water tank/borehole
STORAGE Borehole Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats; T
Remote sensors: temperature Tt o am:leo::t;lﬁbzr:bes
BTEcm' 2 IOTI anEs hmﬁ:ﬁ;;i‘:fgg:::::gc Water flow probes ‘ Remote actuators
ity 2 Remote actuators Electric energy production and
el consumption smart meters
Remote actuators
IMPLICIT BEMS with AMl and and BMS controls over HP or BEM with AMl and BMS with controls over HVA
TECHNOLOGIES temperature setpoints
EXPLICIT BEMS BEMS with AMI and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface for
TECHNOLOGIES

BMS and Storage systems
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CENTRALIZED
HVAC SYSTEMS

Technologies for EE and DR

strategies

DUAL DR& EE KIT Boiler and chillers with water-air system
Energy source Gas/Electricity
HVAC SCHEMA
GENERATION AHU EMISSION TO
ZONES
) COMPRESSION Insu!ated pipes REC%E\?:RY / Insulated air DIFFUSORS
COLD CHILLER Variable Flow conducts
Pumps FREECOOLING Variable Flow Fans
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU Interruption of loads
Primary System: Reducing pump flow rate;  Reduction to partial load
Global or zonal temperature Pump shut-down; Increasing/ decreasing Time control schedules for the
DR STRATEGY setpoint adjustment supply water temperature systems
Space pre-heating/ pre-cooling Secondary System: Reducing fans flow Control water flow rate
rate; Fans shut-down; | ing/ de ing | ing/d ing supply
supply air temperature water temperature
SUITABILITY FOR
IMPLICIT DR MODERATE MODERATE MODERATE
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE MODERATE
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON 5
COMFORT CONDITIONS HIGH Low Low

COMBINATION WITH OTHER SYSTEMS

Use electricity from PV/Generator instead of from

APPLICABLE ELECTRIC
CENERATION AND Fuel generator ) electric grid as energy source for the_ChiIIer
STORAGE PV DR STRATEGIES  Sell PV/Generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery

Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank - Store heat/cold in the water tank/borehole
STORAGE Borehole DR STRAEQES Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;

Smart Thermostats;
Remote sensors: temperature Totmparafifs protes Temlfleo:t;lsb'::m
T | Wate fou probes Remdte actuators
Y Remote actuators Electric energy production and
ottt consumption smart meters
Remote actuators

BEMS with AMI and modbus or analogue interface for storage control
EXPLICIT

BEMS with AMl and modbus or analogue interface for storage control and DSR interface
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CENTRALIZED
HVAC SYSTEMS

Technologies for EE and DR

strategies

DUAL DR& EE KIT CHP and chillers with water-air system
Energy source Gas/Electricity
HVAC SCHEMA
GENERATION AHU EMISSION TO
ZONES
VAV FANS
) COMPRESSION Insu!ated pipes REC%EQR\' / Insulated air DIFFUSORS
COLD CHILLER Variable Flow conducts
Pumps FREECOOLING Ry/3/iable Flow Fans
HVAC DR STRATEGIES
CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION /AHU STRATEGY AT GENERATION
Complete control AHU Interruption of loads
Primary System: Reducing pump flow rate;  Reduction to partial load
Global or zonal temperature Pump shut-down; Increasing/ decreasing Time control schedules for the
DR STRATEGY setpoint adjustment supply water temperature systems
Space pre-heating/ pre-cooling Secondary System: Reducing fans flow Control water flow rate
rate; Fans shut-down; | ing/ de ing | ing/dk ing supply
supply air temperature water temperature
SUITABILITY FOR
IMPLICIT DR MODERATE MODERATE MODERATE
SUITABILITY FOR
EXPLICIT DR MODERATE MODERATE MODERATE
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON 5
COMFORT CONDITIONS Rl Low LOW

COMBINATION WITH OTHER SYSTEMS

Use electricity from PV/CHP instead of from

APPLICABLE ELECTRIC
CENERATION AND PV ) electric grid as energy source fgr the Chiller
STORAGE Battery DR STRATEGIES  Sell PV/CHP electricity to the grid
TECHNOLOGIES Store electricity to the battery
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND Water tank - Store heat/cold in the water tank/borehole
STORAGE Borehole DR STRAEQES Use heat/cold from the water tank/borehole
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Torferstiea Tobes Tem'?;:l:g b[;r:bes
T | Wate fou probes Remdte actuators
Y Remote actuators Electric energy production and
ottt consumption smart meters
Remote actuators
BEMS with AMI and modbus or analogue interface for CHP and chiller controls / storage control
EXPLICIT BEMS with AMl and modbus or analogue interface for CHP and chiller controls / storage control and DSR
TECHNOLOGIES interface




Technologies for EE and DR

strategies

CENTRALIZED
HEATING SYSTEM

DUAL DR& EE KIT Air Units with integrated heat generation
Energy source Elec Mf-'#y
HVAC SCHEMA
AHU + Integrated GENERATION i EMISSION TO ZONES

HVAC DR STRATEGIES

AHU + Auxiliary heater

Insulated air conducts
Variable Flow Fans

AIR DIFFUSORS

CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT AHU/GENERATION
Interruption of loads
. . Reduction to partial load
Global or zonal temperature ?::::'ﬂﬁ:;?w e, Time control schedules for the
DR STRATEGY setpoint adjustment ; = systems
Space pre-heating It:;maf;trﬁlr:acraasing =00 Sk Control air flow rate
pe! Increasing/decreasing supply air
temperature
SUITABILITY FOR
BPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH MODERATE
CONTROL ON
COMFORT CONDITIONS HIGH Low Low
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
mﬁm Fuel generator grid as energy source for the heater and fans
STORAGE PV DRSTRATEGIES  Sell PV/Fuel generator electricity to the grid
TECHNOLOGIES Battery Store electricity to the battery
Use/Sell to the arid electricity from battery
APPLICABLE THERMAL
GENERATION AND
STORAGE NA DR STRATEGIES NA
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT SEnsors; occupancy sensors; Temperaturs probss, Remote actuators
TECHNOLOGIES humidity sensors; CO, and VOC D eiarafatars Electric energy production and
sensors. consumption smart meters
Remote actuators

IMPLICIT BEMS BEMS with AMl and and BMS controls over AHU or BEM with AMl and BMS with controls over HVA
TECHNOLOGIES temperature setpoints
EXPLICIT BEMS with AMl and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems




Technologies for EE and DR

strategies

CENTRALIZED
COOLING SYSTEM

DUAL DR& EE KIT Air Units with integrated cold generation
Energy source Elec Mf-'#y
HVAC SCHEMA

HVAC DR STRATEGIES

AHU + Integrated GENERATION

AHU + Auxiliary cooler

air

Insulated air conducts
Variable Flow Fans

EMISSION TO ZONES

AIR DIFFUSORS

CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT AHU/GENERATION
Interruption of loads
. . Reduction to partial load
Global or zonal temperature ?::::'ﬂﬁ:;?w e, Time control schedules for the
DR STRATEGY setpoint adjustment ; = systems
Space pre-heating It:;maf;trﬁlr:acraasing =00 Sk Control air flow rate
pe! Increasing/decreasing supply air
temperature
SUITABILITY FOR
BPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH Low Low
COMBINATION WITH OTHER SYSTEMS
Use electricity from generator/PV instead of from
mﬁm Fuel generator grid as energy source for the conpressor and
STORAGE PV DR STRATEGIES fans.
TECHNOLOGIES Battery Sell PV/Fuel generator electricity to the grid
Store electricity to the battery
APPLICABLE THERMAL
GENERATION AND
STORAGE NA DR STRATEGIES NA
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT SEnsors; occupancy sensors; Temperaturs probss, Remote actuators
TECHNOLOGIES humidity sensors; CO, and VOC D eiarafatars Electric energy production and
Sensors. consumption smart meters
Remote actuators
IMPLICIT BEMS BEMS with AMl and and BMS controls over AHU or BEM with AMl and BMS with controls over HVA
TECHNOLOGIES temperature setpoints
EXPLICIT BEMS with AM! and Modbus or analogue interfaces with DSR platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems




Technologies for EE and DR

CENTRALIZED HVAC

strategies SYSTEM

DUAL DRS EE KIT Air Units with integrated heat and cold generation
Energy source Electricity
HVAC SCHEMA
AHU + Integrated GENERATION - EMISSION TO ZONES

HVAC DR STRATEGIES

AIR DIFFUSORS

AHU + Heat pump

Insulated air conducts
Variable Flow Fans

CONTROL LEVEL STRATEGY AT THERMAL ZONE STRATEGY AT DISTRIBUTION STRATEGY AT AHU/GENERATION
Interruption of loads
. . Reduction to partial load
Global or zonal temperature ?::::'ﬁ::::aw e, Time control schedules for the
DR STRATEGY P Increasingldecreasing supplyair | S orome
Space pre-heating e S Control air flow rate
pe Increasing/decreasing supply air
temperature
SUITABILITY FOR
IMPLICIT DR HIGH HIGH HIGH
SUITABILITY FOR
EXPLICIT DR HIGH HIGH HIGH
IMPACT ON EE HIGH HIGH HIGH
CONTROL ON
COMFORT CONDITIONS HIGH oW SO
COMBINATION WITH OTHER SYSTEMS
T Use electricity from generator/PV instead of from
m" FELIC mﬁumc Fuel generator grid as energy source for the HP and fans.
STORAGE PV DRSTRATEGIES  Sell PV/Fuel generator electricity to the grid
Use/Sell to the grid electricity from battery
APPLICABLE THERMAL
GENERATION AND e
STORAGE NA DR STRATEGIES NA
TECHNOLOGIES
IMPLICIT ICT Advanced metering infrastructure.
TECHNOLOGIES User displays and energy analytics applications;
Smart Thermostats;
Remote sensors: temperature Temperature probes
EXPLICIT ICT SEensors; 0ccuUpancy Sensors; Temperature probes, Remote actuators
TECHNOLOGIES - i
humidity sensors; CO; and VOC Darmola actiaters Electric energy production and
sensors. consumption smart meters
Remote actuators
IMPLICIT BEMS with AMl and and BMS controls over AHU or BEM with AMI and BMS with controls over HVA
TECHNOLOGIES temperature setpoints
EXPLICIT BEMS with AMI and Modbus or analogue interfaces with DSR. platform and Modbus or analogue interface for
TECHNOLOGIES BMS and Storage systems




