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#DTenColombia 

#LaIgualdadDeGéneroEsConmigo

Frases como/Phrases like:

“Hable bien, como un varón” (“You should talk like a man”)

“Si fueras más femenina te iría mejor en la vida” (“You 

should act more feminine.”)

Son microagresiones (are microaggresions) 



“Limiting CO2 emissions-

driven global warming is one 

the biggest challenges of our 

time”
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A ‘conductor’ is needed to carefully 

consider each aspect of the system 

and how tweaking or adjusting one 

variable will affect the building 

operation as a whole

o Individual Pieces of Equipment are efficient in 

their own rights 

oVariable Speed Drives (VSD) have been 

introduced to improve the part-load efficiency 

of chillers, pumps, and cooling towers

However



Paradigm shift how we design, build, operate & 
maintain buildings and their relationship on the 

wider community



o Chiller plant is the ‘heart beat’ 
of the overall building 
operation

o Optimisation and Energy 
Performance starts here

o Downstream systems can 
operate optimally if consistent 
performance is achieved from 
the chiller plant

Where does the chiller plant sit within the 
operation?



o Standard Building Management Systems (BMS) are generic in nature and not 
equipment or system specific

o BMS focus on bringing in all disparate building systems together and the whole of 
building operation, based on predefined rules of operation

BMS

Building Control

• Lighting
• Pumps
• Exhaust Fans
• Supply Fans
• Fire Alarms

Airside Chiller Plant

• Fans
• Valves
• Dampers
• Sensors

• Chillers
• Cooling Towers
• Pumps

HVAC

o Not usually built to compare 
design operational data vs 
actual onsite performance 

o Chiller Plant is ‘just another’ 
system as part of the overall 
Building Management System

Typical building management system design



How to achieve an optimized 

chiller plant room?



Intelligent Plantroom Management
- Beyond Traditional BMS approach -

o Real-time analytics

o Diagnostics and M&V system

o Continually readjusting of chiller plant

o Optimal performance



Intelligent Plantroom Management
- The benefit of AI in Chiller Plants -

o Advanced mathematical optimization algorithms, primarily for 3 purposes

✓ Equip. data models: Machine Learning to learn and minimize error to 
continuously calibrate the model

✓ Chiller Plant Optimization: Finding optimal control performance (Temp. 
setpoints, target loads, chiller combinations…

✓ Alerts: Predictive fault detection, based on deviations from target efficiency 



AI Machine Learning Strategies
- Equipment Data Models -



AI Machine Learning Strategies
- Equipment Data Models -

Learning chiller performance: 𝑃𝑜𝑤𝑒𝑟𝑐ℎ𝑖𝑙𝑙𝑒𝑟 = 𝑃(𝐿𝑜𝑎𝑑, 𝑇𝐸𝐶𝑊 , 𝑇𝐿𝐶𝐻𝑊 , 𝐹𝑙𝑜𝑤𝐶𝑊)

Site A Site B Site C

Chiller n° 2 1 2 3 1 2

MAE (kW) 4.1 2.6 2.8 3.9 11.0 10.6

MAE/Mean 4.6 % 2.4 % 2.4 % 3.4 % 6.5 % 6.4 %

R-squared 0.949 0.990 0.984 0.979 0.949 0.938

Table: Chiller learning results with site data

Site B, Chiller 1 predicted power compared to the 
actual measured power

Site B, Chiller 1 predicted COP from chiller model for a 
range of conditions



AI Optimization Strategies
- Mathematical optimization of plant room -

Minimize
𝐿𝑜𝑎𝑑𝑖 , 𝐹𝑙𝑜𝑤 𝐶𝑊,𝑖 𝑇𝐿𝐶𝑇

𝑃𝑜𝑤𝑒𝑟𝑝𝑙𝑎𝑛𝑡 =  σ𝑖=1
𝑛 𝑃𝑐ℎ𝑖𝑙𝑙𝑒𝑟,𝑖+ σ𝑗=1

𝑚 𝑃𝑐𝑤 𝑝𝑢𝑚𝑝,𝑗+ σ
k=1
𝑝 𝑃𝑐𝑜𝑜𝑙𝑖𝑛𝑔𝑡𝑜𝑤𝑒𝑟,k



AI Optimization Strategies
- Mathematical optimization of plant room -

o Maximize energy & cost savings by determining the optimum operation to 
reduce the “lift”, or head pressure

✓ Condenser Water Entering Temperature Setpoint Optimization

✓ Chilled Water Leaving Temperature Setpoint Optimization

✓ Smart Flow



AI Optimization Strategies
- Smart Sequencing -

o Select the most efficient load point for each chiller and chiller combination 
based on each chiller performance curves at different CHWT and CWT



AI-based predictive models 
- Fault Detection & Diagnosis -

o Autonomously defines the 
“Rating” in which the units are 
operating 

✓ GREEN, YELLOW and RED
operating areas 

✓ Units are still running but 
underperforming with 
respect to design conditions

o Diagnostics & Analytics

✓ Detects variables from the 
plant and provide info on the 
system status



Intelligent Plantroom Management
- In summary -



Case Study

University, Singapore 



o Controller: 1 x Master iPlant Manager for 

controlling and optimising all plant equip.

o Connection by ModBus/BACnet to 

controllable equipment

o Seamless integration with SE BMS on site

Chiller Plant overview

o Chiller: 3x 250 RT 

Water cooled, Magnetic bearing chillers

o CHWPs: 3x 18.5 kW (40.6L/s, 30m head)

o CDWPs: 3x 18.5 kW (55.3L/s, 25m head) 

o Cooling towers: 3x 11kW (55.3L/s)

Solution scope:

Case Study – University, Singapore



Case Study – University, Singapore



Case Study – University, Singapore

o iPM assumes full plant control and 

optimization of the plant

o It utilizes on-board, real-time analytics, 

diagnostics and M&V system to continually 

readjust chiller plant for optimal performance 

o Optimized performance: 0.54 kW/RT

o 14% savings in average, with up to 22% 

reduction on energy consumption during 

normal operation (lower savings during school 

holiday periods)

ROI: 14 months



Case Study – University, Singapore



Case Study – University, Singapore

Learning chiller data models



Case Study – University, Singapore

Condenser Water System Optimisation



Case Study – University, Singapore

Condenser Water System Optimisation



Case Study – University, Singapore

Power consumption comparison



Case Study – University, Singapore
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In summary

o Towards a sustainable, carbon-neutral 
world, efficient equipment must not be 
considered independently

o Integration is key, with simpler 
configuration and plug-&-play solutions

o Data-driven operations: Next-Gen smart 
energy savings sit between digital 
expertise and core control know-how 

o Paradigm shift: From equipment to 
smart buildings to smart cities, combine 
technology for innovative solutions and 
dynamic adaptation to changing 
conditions 



rui.fonseca@daikin.com.sg

¡GRACIAS!

Rui Fonseca
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