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Building Services 
Question 1
	The building construction industry in Australia has economic and social value. Money or capital that is spent on construction projects has a multiplier effect. It creates employment opportunities for individuals that are involved in doing the work (Australian Constructors Association n. d.). For example, as more construction projects are put in place, more consultants and contractors are required. Apart from this, it leads to an increased demand for goods and services required for the projects and increased spending for workers. Evidence shows that every dollar spent in the construction industry leads to a $3 boost to the economy of Australia (Australian Constructors Association n. d.). Employment is a major outcome of the building construction industry in Australia. There are about 1.1 million people employed in the building construction industry in Australia (Australian Constructors Association n. d.). It accounts for 1 in 10 jobs in Australia. It offers employment to both skilled and unskilled individuals, and as such, improving the living standards of most Australians. Further, the building construction industry in Australia accounts for 16% of all businesses. This industry has played a critical role in improving the competitiveness and performance of the economy, through the development of new infrastructure (Australian Constructors Association n. d.). It has increased the efficiency of transportation, production, and communication. The building construction industry in Australia has reduced social inequality by employing disadvantaged people, engaging indigenous and social enterprises, and providing targeted training programs. Therefore, the building construction industry in Australia has had a significant social and economic value. 
Question 2
	Building services refer to plumbing, electrical, and mechanical systems that are in a building. They are installed in buildings to make them functional, comfortable, safe, and efficient. Mechanical services include firefighting systems, escalators, and elevators among others. Electrical services include power supply, emergency power, and backup power among others. On the other hand, building services engineering refers to a discipline in professional engineering, that focuses on promoting a comfortable and safe indoor environment (Building Services Engineers 2021). Apart from this, building services engineering focuses on reducing the environmental impacts of buildings. In mechanical, building services engineering focuses on ventilation, heating, and air conditioning, to ensure that there is good indoor air quality (Building Services Engineers 2021). In electrical, building services engineering focuses on using the latest technology and software to ensure energy efficiency. In hydraulics, the focus is on water consumption and usage. It focuses on providing solutions to promote on-site storage, wastewater recycling, and efficient usage (Building Services Engineers 2021). In terms of fire, the focus of building services engineers is to work with design teams, clients, and local authorities to develop fire protection solutions and plans that are in line with local and international standards. Some of these solutions include the development of fire suppression systems, alarm systems, and fire detection systems among others. 
Question 3
	Designing, installing, and commissioning building services for the safety, health, comfort, and sustainability of buildings and occupants is important for different reasons. It leads to efficiency and optimization (Whole Building Design Guide 2016). This is ensured by specifying the operating conditions of building systems in the design documents. For example, it can play a significant role in reducing energy expenses. The second reason why this process is important is that it improves indoor air quality and comfort (Whole Building Design Guide 2016). For example, the occupants can have a good mood and be physically healthy. In the case of businesses, it can increase profit margins and productivity. Designing, installing, and commissioning building services can eliminate challenges such as extreme temperatures, humidity, and unpleasant noise. The third importance of this designing, installing, and commissioning building services is that it increases the building and equipment service life (Whole Building Design Guide 2016). It eliminates the disruptive and expensive nature of building reparations. The other important factor is that it improves the knowledge about buildings or helps occupants to know them better (Whole Building Design Guide 2016). For example, through documentation, a clear picture of the operating conditions is provided. This ensures that activities such as maintenance programs are done on time. It also ensures that problem areas are watched carefully. 
Question 4
	There have been recent issues related to the poor building construction quality and scrutiny of the building construction industry in Australia.  In recent times, there has been an increased use of aluminum composite paneling, which has created the necessity to implement legislative changes (ABC News In-Depth 2019). For example, in 2014, there was a fire in Melbourne Docklands' Lacrosse apartments tower. This is a clear indication that the use of aluminum composite paneling poses various risks for buildings and apartments. Therefore, there is a need to implement rectification orders on buildings that use this material. Skills shortage in the construction industry has contributed to the increase in poor quality work (60 Minutes Australia 2019). This had led to an increase in construction labor costs, that does not match the benefits that should be realized from the industry. This is one of the main reasons why there has been an increase in insolvencies among construction companies in Australia (60 Minutes Australia 2019). The construction efficiency in Australia is not only poor but also its supply chains are fragmented. Cases of defects in residential buildings such as the one in Sydney's Olympic Park have contributed to the increased scrutiny of the construction industry (A Current Affair 2019). For example, in 2018, cracks in walls and floors were identified in buildings in South Wales. This did not only necessitate an evacuation, but also an assessment of the structural quality of the buildings. Such investigations have indicated that there are construction and design errors that should be addressed. 
Question 5
	The WHS Act 2011 defines a duty holder as a person that is responsible for ensuring the safety of people or an organization. The duty holder has a critical role to play in promoting health and safety, by implementing measures that are aimed at eliminating any risks that might be incurred (Federal Register of Legislation 2011). For example, duty holders play an important role in maintaining the health and safety of individuals during emergencies. On the other hand, a PCBU has the primary duty of ensuring the health and safety of workers, while they are working (Federal Register of Legislation 2011). Apart from this, they are responsible for providing a safe working environment. The 19 high-risk construction activities named in WHS 2011 are as below: 
· Involves the risk of a person falling more than 2 meters
· Working on a telecommunication tower
· Demolition of a load-bearing structure
· Working with refrigerant lines or chemical fuels
· Working with energized electrical installation and services
· Working in contaminated areas or flammable atmosphere
· Work involving asbestos
· Temporary load-bearing support for repairs and structural alterations
· Working in confined spaces
· Working with precast or tilt-up concrete elements
· Working on or close to roads, railways, shipping lanes, and other traffic corridors
· Working in areas with the movement of powered mobile plant
· Working in or close to shafts or trenches that are deeper than 1.5 meters
· Using explosives
· Working on or close to pressurized gas piping or mains
· Working in areas with artificial extreme temperatures 
· Working in or close to the water and other liquids that may cause a risk of drowning
· Diving work 
· Working in areas with flammable or contaminated atmosphere 
When working in confined spaces, risks can be mitigated by implementing safe systems of work, providing personal protective equipment, providing training, and developing emergency procedures among others (Federal Register of Legislation 2011). In powered mobile plants, risks can be mitigated by planning and reviewing work activity to help in identifying traffic hazards and implementing traffic management plans in control areas. In pressurized gas mains or piping, contaminated or flammable atmospheres, and energized electrical installations or services, risks can be mitigated by providing white card training. 
Question 6
	The key responsibilities of building services design engineers include designing, planning, inspecting, and monitoring systems. Apart from this, building services design engineers advise architects and clients on issues related to building services, negotiate and develop project contracts design systems with computer-aided design software, and commission, organize, and assess the work of contractors among others (Federal Register of Legislation 2011). Installers are responsible for making decisions regarding the existing systems equipment, developing site-specific equipment, supervising and overseeing the installation of building systems, and specifying operating and maintenance procedures. Commissioning agents are responsible for overseeing the designing, installing, testing, and maintenance of materials, components, and systems (Federal Register of Legislation 2011). Apart from this, commissioning agents are responsible for developing commissioning plans that meet the state and federal requirements. For example, they are responsible for developing the building fire codes. A construction manager is responsible for submitting and preparing budget estimates for construction projects (Federal Register of Legislation 2011). Apart from this, they plan, organize, direct, control, and evaluate construction projects from the beginning to the end. Some of the key attributes of a construction manager include working in teams, having organizational skills, having effective communication skills, delegating, and problem-solving skills among others. 
Question 7
	Indoor air quality is the air quality within and around structures and buildings. It applies to the health and comfort of buildings and their occupants (Federal Register of Legislation 2011). When talking about indoor air quality, it is important to understand the importance of controlling indoor pollutants, to reduce the risk of health concerns. This is because health effects from poor indoor air quality can be difficult to identify. For example, it can take years for them to be identified. Some of the common sources that lead to poor indoor air quality include asbestos, lead, pesticides, biological pollutants, and carbon monoxide among others. 
	On the other hand, indoor environment quality is the quality of the environment surrounding a building in relation to the health and wellbeing of the occupants. Different factors determine indoor environment quality including air quality, lighting, and damp conditions among others (Federal Register of Legislation 2011). Poor indoor environmental quality can result in different problems for the occupants. These occupants are triggered by different contaminants including furnishings, perfumes, construction activities, outdoor pollutants, and insects among others. Indoor environment quality can also be affected by other factors such as humidity, indoor temperatures, and ventilation levels among others. Therefore, it is important to control the sources of the contaminants. 
Question 8 
· Domestic hot water- hot water delivered to be used by people domestically
· Chiller: provides consistent pressure and temperature to an industrial process
· Boiler: a closed vessel that heats fluids
· BMS: Building management system 
· DDC: centrally controls the various systems of a building
· Pipe: hollow sections used for the conveyance of fluids
· Valve: controls passage of fluid through a pipe
· Duct: a pipe for carrying electrical lines
· Damper: regulates or stops airflow inside a duct
· Actuator: converts control signals into mechanical motions
· Backflow prevention: controlling of harmful contaminants entering a water supply
· Sub-station: a subsidiary station of electricity generation
· Transformer: used to transfer electric energy from one circuit to one or more circuits
· Switchboard: an electrical distribution system that separates an electrical power feed into branch circuits
· Main switchboard: a switchboard that is directly supplied by the main source of electrical power 
· Utility Company: companies that provide basic amenities such as water and electricity 
· GPO: general power outlet 
· Cable: wires that transmit data and power between devices 
· Conduit- channel for conveying water or protecting electric wiring
· Cable containment system: a system that supports cables en-route
· MCB: a complete enclosure in a molded insulating material
· MSSB: mechanical services switchboard for regulating electrical power
· RCD: residual current device
· Fuse: Electrical safety device
· RPZ Valve: protects against siphonage and backpressure 
· NCC: National Council for Construction 
· BCA: Building and Construction Authority
· NCA: National Construction Authority 
· PCA: Principal Certifying Authority 
· Luminaire: a complete lighting unit 
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