


Who are we?
We are the leading climate tech startup in 
APAC having vision to drive 
sustainability and Net-Zero economy

With our solutions, we help Hotels, 
Hospitals, Factories, offices and 
commercial buildings reducing their carbon 
footprint and energy consumption with our 
advanced AI and IoT technologies. 

ALTO HERO ALTO CERO MULTI PROPERTY 
MANAGEMENT

“Transform your 
operations team into 
a superhero squad”

“AIoT platforms to 
optimize your building 
operational energy and 

carbon footprint”

“All in one platform to 
monitor and manage 

properties and facilities 
altogether at once”











AltoTech Global: Awards and Certifications

Thai TAB chilled water optimization 
certification

Hotel Management Training by Thai 
Hotel Standard Foundation and Thai 

Hotel Association

Top Score ACAT Training for 2 
consecutives years

 Air Conditioning Engineering 
Association of Thailand (ACAT)





Credit: Dr Ramprakash Kathiresan, NUS





Source 'Sustainable Tourism' A New Era of Travel Prioritizing Sustainability 
https://www.krungsri.com/.../res.../sustainable-tourism-2024 updated 13 September 2024





Carbon 
Accounting

Carbon 
Reduction

Compensate 
for Emission 

Disclose and 
CommunicatePlanning

Decarbonization Journey for Green and Sustainable Buildings
We provide Smart Net-Zero Solutions as a Service

Assessment Develop 
Actionable Plan Improvement Offset Report

Create an initial 
carbon footprint 

baseline for reduction

Plan for energy 
efficiency projects for  

carbon reduction

AIoT systems to 
monitor and optimize 

energy efficiency

Purchase verified 
carbon credits from 

offset projects
Digital reporting tools

1 2 3 4 5



Building 1.0
Mechanical 

controlled machine 
and manual 

operating  

Building 2.0
Partial automation, 
Systems in building 
can be controlled 
through interface.

Building 3.0
Automation and 
Introduction of 

computer, Web app 
local control for 

manufacturing facilities,
Data can be monitored 

and controlled real-time

Building 4.0
Both local and cloud 
controlled machine 

through web app
Monitor, Control, 

Automation, Schedule, 
and Historical Data 

Visualization are 
utilized 

Building 5.0
Advanced Robotics, 
Bionics, and Human 

Centric 
Advanced technology 

are applied with AI 
and big data creating 

autopilot outcome

Building 6.0
Information flow 

beyond planetary 
boundaries antifragile 

manufacturing, 
Upcoming future 

technology such as 
digital twin and 

metaverse, also AR 
and VR, are involved.

Digital Twin

Six Generations of Building Automation and Control System Technologies



Data Analytics Dashboard
Saving Justification
Realtime Hotel Building Management
Ontology Data Model
Occupancy Detection
Autopilot Energy Optimization

Towards Net-Zero Properties



Alto Multi Property 
Smart City

AltoTech Product Ecosystem - More Than Just Energy Management

Self-Driving 

Algorithm

Alto 

App 

Store

Alto Operating System (Alto OS)

Alto CERO - Maximize Machine Energy Efficiency

Alto HERO - Operation Excellence

OfficeHotel

Maids ConnexGuest Connex Technician Connex

FactoryRetailHospital

Owner Connex Sustainability Certify

Alto CERO Box





Layers of Alto Solution

Air Conditioning
System

Indoor Air
Quality Sensors

Ventilation
System

Solar Power
System

Chiller Plant
System

Alto OS

A centralized system that 
integrates and links all the separate 
systems within a building. 

Other
Sub-Systems

Individual

Sub-System

Centralized

Building 

Management

System

Alto

Application

User

Interface

Energy 
Optimization

Alto GPT Occupancy
Detection

Indoor Air Quality
Optimization

Automatic 
Building Report

Predictive 
Maintenance

Load and Weather
Forecast

Fresh Air
Optimization

Web Application
Accessible for both local 
operators and remotely for 
monitoring and controls

Communication Platform
For automatic summary, feedback 
systems and reporting, and 
fault/alert notifications

This allows centralized control 
and management and 
cross-system integration that 
utilizes data from all sub-systems. 



AltoTech SolutionHardware Architecture

Alto Multi-Property
Web Application

Building B Building C

Building A

Centralized Data 
Platform



Provide AIoT and Data Data 
analytics platform to Integrate and 
analyze data from CPMS and BAS 

Phase 2

Alto Multi-Properties 
Management

Phase 4

AI For chiller plant optimization 
and Basic Analytics

Phase 1

AI control for Air-Side 
optimization

Phase 3

Project Milestones from Improving Chiller Plant Efficiency to Multi-Properties Management

- Upgrade infrastructure to support AI 
and data analytics for energy 
performance improvement 
- Obtain energy saving by improving 
energy efficiency of the building, 
resulting in energy savings compared 
to established baseline

- Integrate existing BAS, CPMS, 
and Alto CERO platform  
- Data analytics to obtain insights 
from both Air-side and Water-side
- Implement additional 
applications to improve operation 
efficiency e.g. equipment 
operation playback, chatGPT etc. 

- Manage all of your properties  
- Make Your Asset to the Big Data
- Monitoring Performance
- Lead of Energy Sustainability

+

- Optimize building energy 
efficiency by using and coordinating 
data from both Air-Side with 
Water-Side to obtain best 
performance efficiency



1. Measurement
and initial Baseline 

calculation

2. Adjusted Baseline calculation 
from operational data

(take into account seasonality)

3. Estimation of energy 
performance 
improvement

4. Quantify financial and 
sustainability benefits

Instrumentation and Methodology for Baseline Calculation

Methodology for baseline calculation to saving finding and estimation



Air Side
(Guest Room)

Water Side
(Chiller Plant)

The Alto CERO combines air-side and water-side system data for overall optimization. 
It uses past performance data to predict how load changes affect chiller efficiency, considering how machines 
age over time. Unlike conventional systems, it does not blindly cut loads, which often leads to minimal energy 
savings not worth the effort, but instead focuses on guest comfort. By using real-time room data, AltoTech keeps 
chillers running efficiently while confidently ensuring rooms stay cool. This method saves energy without 
sacrificing comfort and allows for clear measurement of savings.

AI-Driven Airside - Waterside Integration for Overall Efficiencies Optimization

Cooling Load



Alto Operating System (Alto OS) with PMS Integration

Energy 
Optimization

CERO Apps

Dashboard for Front Office
Dashboard for Operation 
Engineer and Technician

Occupancy 
Detection

Guest Room

Mobile Website
for Guest

Analytics 
Dashboard 

Guest 
Connex

Smart 
Assign

Owner 
Connex

BACnet Interface
KNX IP to BACnet

Maid Connex

Up to 30% 
Energy Saving 20% Man Hour Saving99% Accuracy

Continuous 
OTA update

LINE Bot Summary
for GM / Owner

IAQ 
Sensor

Life Being
Sensor

Balcony
Contact sensor

Universal 
Module

KNX Bridge
KNX IP interface

Guest Room 
Service Chamber

Main Server Room and Riser 
Server Room

20% Man Hour Saving
100% Improved
Guest Experience

200% Less Meeting

HERO Apps
AFDD

Auto Certificate

Technician Connex

Visitor Dashboard at
Hotel Reception Area

Hotel

Auto Report

Hardware

BAS

Alto
Apps

User
Interface

Solution
Overview

Alto CERO Box 

IoT Gateway

Zigbee 
IoT Gateway
for Life Being Sensor

Smart 
Thermostats 
Controller

Chiller Plant
System

AHU & FCU

Main System

Other
Sub-Systems

Alto OS



Alto CERO Box
Control Panel

JACE 9000

Alto OS

ML-Based Energy Optimization

Alto Data Analytics

Alto Automatic Fault Detection
and Diagnosis (AFDD)

Alto Playback

Alto Automatic Reports

Alto GPT

Alto Multi-Property

Alto Messaging App Summary &
Notification

“On-Top” Applications 

Digital and Analog I/O

Protocols

Intelligent Applications on Top of Typical BACS



Step 3: Optimize Controls

Connected with databases which harvests data from the 
system through Niagara 4 Platform, Alto OS integrates 
machine learning frameworks and cloud services, enabling 
you to build models for optimizing chiller plant energy 
usage and performance.

Online 
Learning

Your
Chiller Plant

Self-Driving
Algorithm

Optimize
&

Control

Collect Data
&

Re-Learn

Predictive
Control

Constrained Optimization
from the discovered system model

         Step 2: Learn The System with 
Machine LearningStep 1: Data Collection

Alto OS

Alto OS

APP1: Alto AI Chiller Plant Optimization





Data-Driven Chiller Plant Control Algorithm: Model Predictive Control

28

Low-Level
Controller

Pump PID 
Controller

Pump VSD CT VSD

CT PID 
Controller

Chiller
Compressor

Chiller PID 
Controller

Chiller 
Performance

Model

Pump 
Performance

Model

CT Performance
Model

Equality and Inequality 
Constraints

Objective Function

1-Hour Forward
Forecaster

2-Hour Forward
Forecaster

24-Hour 
Forward

Forecaster

24-Hour Forward
Building Load Forecasting

Chiller Plant Optimization Solver

Building Load Forecast

Setpoint Command Flow Rate Setpoint CDS Setpoint

Chiller Plant
Field Devices

Pump Speed CT SpeedFeedback Feedback Feedback

Chiller
Status

On/Off

Mid-Level
Controller

High-Level
Controller
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x24 Machine Learning Models

x25 Machine Learning Models



App 2: Alto Analytics and Insights for Buildings (Airside) 



App 2: Alto Analytics and Insights for Buildings (Waterside) 



Energy Consumption

IPMVP Saving

HVAC Energy Comparison

CO2 & People

App 2: Alto Analytics and Insights for Buildings (Savings) 



CERO App Features

Impact             Predictive Maintenance 

             Smart Assign

             Data Analytics Dashboard 

             Alto Auto Report 

             PMS Integration 

             Automatic Fault Detection & Diagnosis 

             CPMS Integration 

Alto CERO (Air-side)

AIoT platform optimizes HVAC performance for 
split-type and VRF systems by adjusting settings 
automatically based on occupancy and conditions 

Cost-effectiveness in reducing GHG 
emissions by over 10%  

Emphasis on innovation, such as AI, IoT, 
and Big Data systems 

 

С4

С5

С6

С7

С8

С9

С10

             Energy Savings

             Payback Period 

             Improved Guest Experience

Up to

 

 

Enhancing hotel staff capabilities and 
increasing work efficiency 

 

             Occupancy Detection С1

             Energy Optimization С2

             Humidity Control С3

<3 
years

40%

100%

HERO App Features

             Tenant ConnexH1

             Maid ConnexH2

             Technician ConnexH3

             Owner ConnexH4

             Visitor DashboardС11

App 3: Alto Air-Side Energy Management 



3 Definitions of Savings 

1. kW/RT reduction/plant efficiency improvement (%)  =  

2. IPMVP Energy savings (%) =

  
3. Monetary savings (baht/$) = 

    

Regression model built with IV(s) 
> To pass the test, here are the conditions 
1. Prediction values error < 0.005%
2. R2 > 0.75
3. CVrmse  < 0.2 
4. Preferred: satisfies all LINE tests

 kW/RT reduction (%) != Energy savings %  !=  Monetary savings (%) 

Requirements for Independent Variables (IVs)
1. There is an engineering explanation as to why changes in 
this variable cause energy usage to change 
2. Values of the IV do not change as a result of EEM(s)
3. (When use in regression model) tstat > |2|



Recommended Certificates
Discover and explore a recommended of green 
certificates tailored to your sustainability goals.

Benchmark your sustainability 
progress
for continuous improvement.

Centralize all required documents for standards in one platform

App 4: Alto Auto Sustainability Certification Generation

1 2



Platform Integrations
The platform can incorporate data from Niagara4's 
BAS/CPMS via open protocols like BACnet. This enables 
key datapoints from each chiller plant to be transmitted to 
the cloud platform in real-time through the installed IoT 
gateways.

On-Local

On-Cloud

Platform
OpenAPI for 3rd-party 

developers

Building A Building B Building C Building D

App 5: Alto Multi-Property Management 



JACE 9000

Alto Operating System 
(Alto OS)

Centralized Data Platform

Commercial Buildings

JACE 9000

App 5: Alto Multi-Property Management 

https://docs.google.com/file/d/1zcoBN3MFo0DaNlcDsBLPd1cmItew_9Pr/preview


On cloud

User

AltoGPT

Vector 
Database

Document

Internet access

Machine 1
Agent

Machine N
Agent

update 
real-time 

data

upload
document

App 6: Alto GPT as Virtual Chief Sustainability Engineer

Azure
Blob

IoT 
Devices

On premises

Azure OpenAI

user 
input

system 
response

Knowledge Agent

Machines Agent

API

API

report current 
insights and 

problems

PostgresSQL



https://docs.google.com/file/d/1wBy-AyFQ83TrnuLSXBuP3gb7eyO9XuUg/preview
https://docs.google.com/file/d/1sfID83eY6ISehCJ2hJrEukbuQTtpQj0Q/preview


Before: manual data export, manual data 
analytics, and insights extraction by expert  

After: Software Automation for
Auto-Retrieval and Summary

App 6: Alto GPT as Virtual Chief Sustainability Engineer









Related Sustainability and Environmental Impact — Standards & Certifications

Certification Criteria 
Supported by AltoTech AltoTech Implement Solutions

Alto CERO - Maximize Machine Energy Efficiency

AFDD - Automatic Fault Detection & Diagnosis

Analytics Dashboard Multi Property

OfficeHotel

FactoryRetail

Hospital

Auto Certification Auto Report





Please make 
beautiful slide 
In Canvas

Hotel

3,400
Hotel room 
managed

300K
Work orders 
streamlined

Multi Property

23
Properties 
managed

$150K
Saved from manual 

operations

VRV/VRF

36,000
Man-hours saved

4,000 m2
Air quality 

maintained area

30
Chillers 

optimized

10,000
Hours of manual 
operation saved

Chiller Plant



Great Eastern, 
Singapore

BHIRAJ TOWER at 
EmQuartier

BITEC Bangna

Central Rama 9

Chulalongkorn 
University

Chamchuri Square

Thammasat Hospital

The Crystal RatchapruekPlenary Mall

DEDE Netzero 
Building

JW Marriott
Hotel, Pattaya

St. Regis Hotel

Alto CERO (Air-side) Alto CERO (Water-side) Alto Multi Property & App

Synhub Digi-Tech

MBK Shopping Mall

Hotel, Pattaya Hotel, Pattaya

Hotel, Pattaya Thai Health 
Promotion Building

VENCO: Centralized 
Chiller Plant 

Management Platform
● Energy Saving up to 40%
● Operational Efficiency 

Improvement  300%

Selected 2024 Site References

True Digital Park



Projects & Opportunities
Bangkok, Thailand

Bhiraj Tower @Emquartier
Phrom Phong

●  20% Man-Hour saving
● Achieved WELL Standard
● 49,732 sqm Managed

Central Rama 9
Rama 9
● 95,988 sqm Managed
● CO2 reduced 350 tco2/Yr
● Fully Automatic Controls

MBK
Siam

● Efficiency 17.2% Improved
● 140,000 sqm Managed
● CO2 reduced 1,476 tco2/Yr
● Fully Automatic Controls

68+
Managed
Buildings

St. Regis
Rajadamri

● Energy saved 17%
● 337 MWh saved
● Fully Automatic Controls

100+
Upcoming 
Projects 2025

Hotels

Commercial Building

Bank and Financial institutions

Factory

Hospitals





C&W Services
Great Eastern
OCBC
C&W Services

ITEW 
University 

8+

14+

8+

100+

3+

Telemax 
Environmental 
& Energy 
Management

75+

15+





Backup
Slides



Global Research Activity
In Building Energy Management System

AI Optimization

IoT Integration

Data Analytics

Smart Report

Data Ontology

Certification Facilitation

ML-Based
Data Analytics

NA
Leaders in technologies and 
AI but not specialized in Hot 
& Humid climate.

EU
Relative to other areas, there is a 
scarcity of scholarly research focused on 
optimizing HVAC systems 

APAC
Highly active in the academic 

research field, yet not many 
real-word implementations.

Research Activity: High

Research Activity: Moderate

*Statistical data were derived from the review of 209 research papers.
[1] A Review of HVAC System Optimization and Its Effects on Saving Total Energy Utilization of a Building
[2] A review of optimization approaches for controlling water-cooled central cooling systems

Technologies

Research Activity: High

AltoTech
Superior in terms of features and real-world implementation, 
especially in hot and humid regions. Not only pushes the 
boundaries of deep research but also consistently pioneers 
practical applications in real-world settings.

Real-World Implementation: Low

Real-World Implementation: Low

Real-World Implementation: Low
Huge Opportunity















Chiller Plant Operation : Manual Operated

● Chiller 4 Sets : 
○ CH-01,02 Capacity 250 RT = 2 sets is Running
○ CH-03,04 Capacity 130 RT = 2 sets off

● Valve CH-01,02 on status follow CH-01,02 on (Ok)
● Valve CH-03 on status but CH-03 off (Not Ok)
● Valve & Chiller : CH-04 status off (Ok)

“การท่ีเปดวาลวหนา  Chiller ท่ี ในขณะท่ี  Chiller ปดอยู”
สงผลใหน้ําเกิดการ  By Pass ไปผาน  Chiller ท่ีปด  มีอุณหภูมิ  

“Chilled Water Supply สูงข้ึน”

OPEN OPEN OPEN OPEN

OPEN VALVE

Chiller No.3 
Close

Chiller 
No.2 Run

Chiller 
No.1 Run



Chiller Plant Operation : Auto Control by CPMS

ขอดี  
- มองเห็น Parameter และ status ของอุปกรณตางๆท่ีทํางานอยูใน Chiller Plant
- สามารถควบคุมการเปดปดการทํางานของอุปกรณตางๆใน Chiller Plant ได

ขอเสีย
- ไมสามารถตรวจจับความผิดปกติของอุปกรณแตละตัว กรณีอุปกรณอุปกรณตัวน้ันใกลถึง
เวลาการ PM, Repair และ Overhual
- ไมสามารถควบคุมการทํางานแบบ “Full Automatic Control”
(ยังตองให  user เปนคนตัดสินใจในการควบคุมเปดปดอุปกรณน้ันๆตามความ
เหมาะสม )



Too High Chilled Water Supply Temp 
algorithm Flowchart

Logic Blocks

Traditional control logics for BAS, CPMS
Need explicit program e.g. PID, On/Off, or Float Control



Demand Limit Algorithms

Traditional control logics for BAS, CPMS
Need explicit program e.g. PID, On/Off, or Float Control



PID vs MPC vs RL

Model Predictive Control 

Reinforcement Learning

Proportional – Integral – Derivative





https://www.sleb.sg/DashBoard/EnergyBenchmarking


