
“Modern Technologies for energy optimization”



Agenda

• LBC lab Introduction 

• BEMS vs. EMIS (energy management 
information system)

• Typical BAS and CPMS Problems

• Communication problems for CPMS and 
BAS

• Solutions – Analysis and results for new 
services

• EMIS Example – Diagnostic and AI 
prediction command center

• Retuning process
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Our main solutions
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EMIS Platform 
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TIE Smart Solutions (TIE)

Winner of Innovation Award in 2019 - First AFDD platform



TIE (Hybrid LoRa + Zigbee + Bluetooth)

Changed 5G to 6G by using 6G router while 

using internal LoRa loop network



Smart Monitoring IoT Communicator Automated Diagnostic 

TIE AI Cloud

TIE-MIS

TIE-MIS – Product 1 (automated fault diagnostics – 10% guarantee)



TI-EMIS – CPMS examples 

EMIS function (AFDD) to avoid:
F1: reduce evaporator water temperature flow-rate 
F2: reduce condenser water temperature flow-rate 
F3: low delta T syndrome 
F4: condensing fouling 
F5: refrigerant overcharge 
F6: refrigerant undercharge 
F7: non-condensable gas 
F8: surge 
F9: outlier chiller startup
F10: insufficient chiller load 
F11: improper CHP control 
F12: faulty CPM sensor 
F13: Chiller load loss 
F14: too low chilled water return temperature 
F15: air-side short circuit  
F16: non-thermal comfort 
F17: wrong CAV control valve 
F18: too high supply air temperature of a AHU
F19: too low supply air temperature of a AHU
F20: air zone condensation 

Automated Diagnostic identifies potential root causes

TIE – EMIS software 

Typical CPM control 

Retuning CHP VSD
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AIoT Controller Building Intelligence Optimization Control 

TIE AI Cloud

TIE-CON

TIE-CON – 2nd product - Intelligent controller for 20% Energy Savings
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SECTION 2
BEMS vs. EMIS (Energy management information system)
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[1] Global Market Insights, Inc. 
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Global Market Insights, Inc. 

RS485 control –
software 

IP controller –
software as a service

Green building – since 2015 in Thailand

BMS  evolution 



CPMS, BAS, EMS and BEMS (Thailand) 

Data on Cloud
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Technologies 

▪ Schedule control of central plant system

▪ Optimal control for thermal comfort ตาม
มาตรฐานอาคาร (temperature, pressure and 
flow rate)

▪ Variable speed control (VSD)

▪ Occupant-based control ควบคมุการเปิดปิด
ไฟฟ้า

▪ การใชร้ะบบการจดัพลงังานควบคมุระบบแสง
สวา่ง 

การใชง้าน BAS ในตา่งประเทศ 

[2] CC Cheng, D. Lee. Return on investment of building energy management system: A review. International 
Journal of Energy Research 42 (2018); 4034–4053.



CPMS, BAS, EMS and BEMS (Thailand) 
BMS ประกอบดว้ย 4 levels จาก World market (function-based)

1. Monitoring 2. Schedule control (operator selects set-points) 3. Automated Diagnostic 

(predictive maintenance) 4. Optimization control (automated set-point)   

BMS – Thai market (machine-based)

1. Chiller plant manager system (CPMS) – e.g. Trane แยก package – chiller schedule control 

(plant kW/ton (efficiency) guarantee using magnetic bearing chiller) 

2. Building automation system (BAS) – AHU schedule control or air-conditioning control 

3. Building management control system (BMS) – AHU including: lighting control, Security 

control  

4. Energy management system (EMS) – online power meter software (energy monitoring) 

5. Building energy management system (BEMS) – AHU schedule control and energy 

monitoring   



BAS function for HVAC control

“Traditional BAS are 
not designed to 

explicitly optimize 
building operations 

and minimize 
energy 

consumption”
Source: Pacific Northwest 

National Laboratory

Source: Pacific Northwest National Laboratory



EMIS (Energy management information system) vs. BAS 

EMIS tool performance and functions 

❑ Automated fault detection and diagnostics

❑ Automated system optimization control 
(automated set-point selection) 



EMIS (Energy management information system) vs. BMS 

EMIS – Monitoring based commissioning 
(MBCx) 



EMIS – System Monitoring, Diagnostic and Control 

Database & Server

MBCx phase 1 – Data configuration with 
CPM data interface 

MBCx phase 2 – AFDD design and 
Implementation 

MBCx phase 3 – Automated Repair by smart 
controller 



SECTION 3
Typical Problems – BAS and CPMS



Large Banks

Chiller data 



CPMS – Data (scheduling control)



Typical Building automation system

คาดการณเ์กดิปัญหา AHU-01 และ -02

1. AHU sensor short-circuits เน่ืองระบบ return temperature มปีัญหา 

2. Improper and stuck control valve เน่ืองจาก valve คา้ง

3. Improper VSD setting เน่ืองจากไม่ตรวจสอบการไหลของอากาศในพืน้ทีแ่ละขาดการใชข้อ้มูลในการรองรบัการท างานที่

เหมาะสม 



BAS – Data (ex. Honeywell)



Scheduling BAS control (ex. Green buildings)
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Input Setpoint Output

Supply Air Temp 22 °C % Valve

Pressure 140 Pa % VSD

Return Air Temp 25 °C % Valve

CO2 1000 ppm % Damper

PID
TYPE

PAU

AHU



Energy management system (EMS)

โปรแกรมบนัทกึค่าจากการส ารวจใช ้Smart EE 5.2 พบปัญหาดงันี้

1. โปรแกรมยงัไม่ไดต้ัง้ Auto Excel Report File ตอ้งท าสอบให ้

สามารถตัง้ค่าทุก 15 นาทไีดห้รอืไม่

2. มเิตอรท์ีม่อียู่ในระบบ เป็นการรวมกนัระหวา่ง CHP CDP และ

CTX/1 และ CTX/2



Building Energy management system (BEMS)

Chain Retail Store

1. Zone monitoring – average temperature and humidity

2. Hourly power and energy consumption



SECTION 4
Communication problems for CPMS and BAS



Overall problems for center control

Network Controller

DDC IP

Work Station
CPM / EMIS

(IoT)

Ethernet

Ethernet

NPU

Modbus RTU (RS485) เรยีกและรอตอบกลบั BACnet, I/O

DDC IP

DDC DDC DDC DDC

HP

Ethernet (TCP/IP)

RS-485

Server

Network Controller/PLC
(converter )

คอขวดสญัญาณ



Overall problems - system performance evaluation (Ex.) 

1.Ch1 – FLA 78% ขอ้มูลผลติจะท าค่า

CQ1 ได ้7.8 F 

หากแต่วดัค่าได ้6.2 F ซึง่หายไป 1.6 F

จาก 7.8 F - คดิเป็น 20.5% 

2. Low delta T syndrome โดยเทยีบ

ค่า CQ1 และ CQ2 ตอ้งมคี่าเท่าๆกนัเชน่ 

Ch1 – FLA 78% 

ขอ้มูลผลติจะท าค่า CQ2 ได ้7.8 F วดั

จรงิ 8.2 F ค่าเกนิไป 0.4 F คดิเป็น loss 

5.1% 
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