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What is the individual’s control 

over environment? 



Reference: https://www.cbe.berkeley.edu/underfloorair/thermalcomfort.htm 

Personal Comfort 

Different thermal requirements 



Reference: https://www.cbe.berkeley.edu/underfloorair/thermalcomfort.htm 

Personal Comfort 

Non uniformity in spaces 



How can we deliver personalized 
services? 



Personal Comfort Systems (PCS) 

Source: www.cbe.berkeley.edu 



Personal Comfort Systems (PCS) 

Reference: Center for the Built Environment 

HC – Convective heating chair 

UD-RHP – underdeck radiant heating panel 

FL RHP – Floor radiant heating panel 

Heating element 

Fan 

Control Unit 



• User can customize their work space leading to 
higher satisfaction  

• Improves productivity 

• Energy savings potential 

 

Benefits of PCS 



Problem to solve Current limitations 

X integration 

X Understanding connected loads 

X localized IEQ sensing (Temp, Rh, Occupancy, Glare) 

X Communication framework 

X Interactive integrated user interface 

between task & ambient 

within the task environment 

  wireless/wired low power sensors, virtual sensors 

 Automatic detection of connected loads( ID tags/ML) 

 Open source, industry grade, scalable transactive 

platform-VOLTRON 

 Workstation hub to integrate all the devices 

 A user interface that can do analytics & provide 

actionable information & intuitive higher level controls 

 

Proposed solutions 

 



Plug Load detection 
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Energy metering section 

Latching relays 



SmartHub 

Lux Sensor 

LED Task Light 

Task Fan 

PIR Sensor 

CO2 Sensor 

Temp/Rh Sensor 

Mobile Phone 

User Interface 

Status LEDs 

Lamp Goose Neck 



Radiant Cooling Cubicle 

Radiant  

Cooling Cubicle 

SmartHub 

SmartStrip 



iSPACE 
intelligent System for Personalized Automated Control & Energy Efficiency 

Solution: Managing energy consumption on an individual workspace 

level instead of whole building level (bottom-up). But aggregating from 

workstation to zone to building. 

From this To this 

Conditioning of a whole building Hyperlocal workstation comfort 
conditioning and plug loads control 

Smart Plug 

Strip 

Transactive 

Software 

Smart Hub with 

fans, light and 

sensing 



iSPACE 
intelligent System for Personalized Automated Control & Energy Efficiency 

Workstation Zone 

Networked plugstrip  Shades 

Personalized fan / 

radiant cooling/ 

heating 

Zone HVAC  

Task light Ambient light 

Battery storage Battery 



iSPACE 
intelligent System for Personalized Automated Control & Energy Efficiency 

(Patent pending for India and US) 



Comfort 

Well being 

Productivity 

Energy 
Efficiency 

Demand 
Response ? 

  

  



Demand Response 

India: 5x1.5MW backup generators at 

office complex for grid outages 
(source: Powerica)  

US: Peakers can provide energy at high cost 

Two scenarios 

 

No limit on power supply, cost vary         Limit on load, fixed cost  



How can transactive controls 
help? 



iSPACE - Transactive Energy(TE) 

 

 

“A set of economic and control mechanisms that allows the dynamic balance 
of supply and demand across the entire electrical infrastructure using value 
as a key operational parameter.” – GridWise Architecture Council 

 



iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Solar PV 

600 kW 

Diesel Generator 

1400 kW 

Bldg -1 

400 kW 

Bldg -2 

450 kW 

Bldg -3 

600 kW 

Bldg -4 

550 kW 

       Total Generation:  2000 kW 

       Total Consumption:  2000 kW 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



                    Decrease in Solar Radiation   Solar generation 
 

600kW 

 

 
400kW 

 

 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Consumption – 400 kW 

Target – 360 kW 

Building - 1 

Consumption – 450 kW 

Target – 400 kW 

   Building - 2 

Consumption – 600 kW 

Target – 550 kW 

Building - 3 

Consumption – 550 kW 

Target – 490 kW 

Building - 4 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Consumption – 600 kW 

Target– 550 kW 

Building - 3 

Total No. of 

floors 14 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Office 
 

 

 

                                                                               Target to Reduce :  10% 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Scenario – I 
Reduce Thermal 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Scenario – I 
End 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Scenario – II 
Reduce Plug Loads 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Scenario – II 
End 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Scenario – III & IV 
Energy Trade 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



End of Video 

iSPACE - TE 
Scenario 2, case where hard limit on power 

(budgets) 



Questions? 
 

vishal@iiit.ac.in 


