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Background
The breakup of energy use by end-use assists with the understanding of how energy is used in hospitals. It can provide useful information for identification of energy efficiency opportunities, benchmarking, and the setting energy targets for retrofit and capital works projects. 

Case Study

The Department of Health analysed consumption data from sub-meters installed in a large metropolitan Melbourne hospital. Data over a 12-month period from over one hundred electricity sub-meters was aggregated to the main end use groups found in a hospital.  

The ten storey hospital was constructed less than ten years ago and has a gross floor area of about 40,000m2. Main functional areas in the hospitals are 24 hour wards (about 60 percent of the building floor area), consulting suites, operating theatres, administration areas and laboratories. The hospital is provided with chilled water and hot water from a campus wide system.
Results 
The results show that while heating is the major energy user, its contribution to hospital’s carbon emissions is less significant due to the lower carbon intensity of natural gas in comparison to electricity. Lighting and power (L&P) represent about one quarter of the hospital’s energy usage and over a third of the hospital’s carbon emissions. Heating ventilation and air conditioning (HVAC), which includes fans, pumps, cooling and heating systems, is the largest contributor to energy consumption and carbon emissions at about 65 and 47 percent respectively. 
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It is important to note that the breakup of energy and carbon emissions in other hospitals may vary from these results. This is because there are many differences between hospitals, such as the health services provided, building age, building design, specialist equipment, energy types and operation of the facility. 
For example, the hospital assessed as part of this case study has a ratio of thermal (natural gas) to total energy of 39 percent, which is lower than the average ratio (50 percent) in similar sized hospitals. This lower than average ratio of thermal to total energy could be attributed to better thermal performance and the absence of a laundry. 
Explanatory notes
· L&P–Essential refers to lighting and power circuits that are provided with a back-up power. 
· Lighting is provided predominantly by T8 fluorescent light fittings. A mixture of low voltage halogen and LED lights is used in some areas such as lift lobbies. The lighting systems are predominantly controlled by the building management system on a time schedule.
· UPS & Comms refers to Uninterrupted Power Supply to critical equipment, and Comms refers to communication and information technology equipment. These are combined as the Comms equipment is also supplied through an UPS. 

· Fans are used to move air in, around and out of the building. The ventilation plant comprises constant volume floor by floor air handling systems with economy cycle. Majority of fans are provided with variable speed drives. 
· Pumps are used to move water around the hospital. This included water for heating and cooling of the building. Electricity for primary pumps related to heating and cooling systems is excluded from the chart, as these pumps provide service to other buildings on the campus. All pumps are provided with variable speed drives. 
· Cooling refers to systems that produce chilled water for space cooling. 
· Heating and DHW refers to systems that produce hot water for space heating, including domestic hot water (DHW). 
· Spec equip refers to specialist equipment, such as medical gases equipment, equipment in the central sterile supply department, and medical imaging equipment including one medical resonance imaging unit. 

· Lifts refers to nine lifts and one escalator. 

· Unallocated refers to the difference between the total electricity consumption measured by the main utility meters and the total electricity consumption measured by the building sub-meters. 

Assumptions

· The cooling value is a calculated, not a measured, value as the hospital is provided with chilled water from a campus wide system. The amount of thermal energy provided to the building is measured. The estimated figure is based on an assumption that the campus wide system is an electric chilled water system with a COP (coefficient of performance) of 3.  

· The heating and DHW value is calculated, as the hospital is provided with hot water from a campus wide system. The amount of heating thermal energy provided to the building is measured. The estimated figure is based on an assumption that the campus wide system is a gas fired system with 70 percent efficiency. 
Further information

Energy and Data Manager 
Department of Health

E. sustainability@health.vic.gov.au

T. (03) 9096 2063

Further case studies on environmental sustainability can be found at (www.health.vic.gov.au/sustainability)
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