
Module Synopses 

PDC 1 Certificate in Air Conditioning and Cleanroom Facility 
 
1. Cleanroom Technology 
 

The objective of this module is to provide students with the understanding of cleanroom facility for 
various cleanroom plants such as microelectronics, pharmaceutical and precision manufacturing. It equips 
students with practical skill of testing of cleanroom, cleanroom construction protocol, air filtration, 
cleaning of cleanroom and energy efficiency technology to maintain the desired cleanroom cleanness 
level. It also provides practical training on cleanroom testing based on ISO 14644-1 Standard as well as 
operation and maintenance according to ISO 14644-1 with the aid of Class 10 cleanroom facility 
established in Singapore Polytechnic.  
 
 
2. Air Conditioning and Mechanical Ventilation System  
 

The objective of this module is to equip students with theoretical knowledge and practical skills on the 
design of air conditioning and mechanical ventilation (ACMV) systems for various industrial and 
commercial buildings. The module covers in-depth practical design skills on a complete air conditioning 
system including heat load estimation, types of air conditioning systems and equipment selection, air 
treatment processes, duct sizing and fan selection, chilled water and condenser water pipe sizing and 
pump selection, chiller and cooling tower systems.  This module also introduces the heat recovery 
technologies applied in the air conditioning system for energy saving.  The module also enables the 
students to design the mechanical ventilation systems for typical building services such as carpark, kitchen 
and toilets according to the Singapore code of practice SS 553.   
 

PDC 2 Certificate in Energy Modelling and Management 
 
3. Integrated Building Management Systems for Energy Efficiency  
 

This module is designed to provide students with good knowledge of design and applications of integrated 
building management system. One of the objectives is to save energy and costs by implementing it.   It 
aims to provide students with in-depth knowledge of the procedures involved in the specification, design, 
installation, commissioning, operation, and maintenance of an IBMS.  Application areas will include air-
conditioning systems, fire detection and alarm systems and security systems.  The lectures will be 
extensively complemented by hands-on training sessions on a fully functional IBMS in the practice of 
cleanroom facility systems such as room air pressure control, process exhaust control, temperature and 
humidity control, ESD control, utilities control (e.g. compressed air, pure water, oxygen, etc.).  
 
This module enables the students to be familiar with the major components in an IBMS along with basic 
mechanical components and controls in the HVAC control system, and to learn the basic functions of DDC 
systems and control strategies for integrating different types of building service into IBMS system.  This 
course also covers the SMART and Green building concept associated with Singapore BCA green mark 



rating System.  Furthermore, the course also introduces various types of protocols (LON, BACNET, 
MODBUS) used in SMART buildings for integrating with the third party systems such as lighting, fire 
protection , security, etc. 

 
4. Energy Modelling of Facility 
 

This module aims to impart students with knowledge of building facility system modelling and energy 
analysis by using BIM and IESVE simulation software.  The module covers the modelling of building facility 
systems such as ACMV system with Autodesk Revit and energy modelling by using IESVE with inputs of 
weather data, building structure, equipment load, building construction materials and occupancy 
schedules, etc.  The course provides students with the skills of heat load estimation, setup of ACMV system, 
design of air flow distribution ducting system, and the resulting energy consumption analysis for the entire 
buildings facility system. 
 
 
 
 


