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Fraile, J. C., San-José, J., & González-Alonso, A. (2014). A boiler room in a 600-bed hospital complex: study, analysis, and implementation of energy efficiency improvements. Energies, 7(5), 3282-3303.
In this study, the use of a boiler room as an implementation of energy efficiency improvement in a hospital setting was tested and its advantages and costs established. The authors allude to the fact that the aim of energy efficiency is to utilize less energy to offer the same service. Energy efficiency initiative offers a power and cost effective strategies for hospitals to minimize the emission of greenhouse gases and reduce fuel consumption. As a result, the running costs reduce significantly. The researchers monitored the gas-fired boilers over a period of six months. These boilers provided a hospital’s hot water and heat. Results of the study indicated that the energy usage control actions were significantly effective.
Over the last decade, the demand for comfort in hospital buildings with high internal loads has increased. This has made hospital cooling and heating systems to be overly energy intensive and costly. This is because they rely on traditional heating, ventilation, and air conditioning (HVAC) systems. This has authenticated the need for more energy approaches to reduce the cost of operating hospitals. The authors of the article indicate poor maintenance of HVACs in buildings. Making sure that the functional control systems are working properly is a crucial contributor to the energy efficiency initiative.
In past study, researchers at Lawrence Berkley National Laboratories indicated that for the buildings that were energy intensive, 50 percent had control problems, 15 percent had missing equipment, while 40 percent had HVAC equipment problems and 25 percent had energy management control systems that were defective. This shows that solving the maintenance problems would greatly foster energy saving initiative. While energy consumption is directly proportional to need, it is inversely proportional to system efficiency. Need is authenticated by the walls of the building, ventilation necessities, and the prevailing weather in the area, among others.
The efficiency of energy systems requires proper design for the components and appropriate association among components as well as a good control strategy for each component and the system as a whole. This should be reflected when installing heating systems by considering the various factors at play including thermal reservoirs, functions of equipment, and communication and regulation. By evaluating the actions done to control the hospital boiler, it emerges that the reduction in the minimum limit of the burner power can prevent the boiler from switching on and off due to getting to high working temperatures at moments of low need.
By installing a boiler control sequence, reduction of the time intervals at which the boiler functions at high power can be achieved. This enhances the lifespan of the boil and makes it more energy efficient when heating water. By using a support boiler, the disruptions caused by the facility’s heat demand can be eliminated more swiftly, thereby lowering the peak temperatures in the heated water. This makes the boiler more energy efficient and reduce the overall energy consumption in the hospital. The researchers recommend the installation of such boiler systems and regular maintenance with the results being significant reduction in the cost of energy.    

García-Sanz-Calcedo, J. (2014). Analysis on energy efficiency in healthcare buildings. Journal of Healthcare Engineering, 5(3), 361-374.
This article analyzes the average energy consumption in healthcare buildings and provides the possibility of energy efficiency by offering concrete strategies to reduce energy demand. The author does this by analyzing the average energy consumption of 55 healthcare centers situated in Spain. The analysis makes use of data from fuel and electricity consumption as well as water use among other energy consuming equipment. The average annual energy consumption for a small or medium-sized healthcare facility is found to be 86.01 kWh/m2. The results indicate that an annual saving of $4.97/ m2 is possible if an energy efficiency initiative is adopted. However, this initiative would be implemented at a cost. For a 1000 m2, the energy conservation initiative can be implemented at a cost of $14,037 thus saving at least $3,583 in a year with a payback period of less than four years.
For a typical healthcare facility, lighting takes 30 percent of the total energy consumption. The energy efficiency initiative can facilitate the replacement of incandescent and fluorescent lamps with better performing ones such as LEDs. Besides, the energy efficiency in lighting can also be achieved by fixing electronic ballast in fluorescent lamps and organizing lights based on activity type. The timing and intensity of lighting can also be limited to facilitate energy conservation. The authors have also recommended the replacement of the conventional energy generation mechanisms that are debilitating to the environment with renewable alternatives. The renewable sources can become more profitable and cost effective than the conventional energy sources. These sources are also linked to the concept of climate and environmental sustainability through reduction in pollution.
The author also proposes the installation of solar thermal systems and biomass facilities with the analysis of the data from the study indicating that they could account for an average annual savings of $650 per building under study. These savings have accounted for the high costs associated with the installation of solar thermal systems. The shift from using natural gas, diesel, or fossil fuels to use of biomass in hospital boilers can have a significant positive impact on the energy efficiency initiative. The available biomass energy conversion techniques promote maximum efficiency ensuring an insignificant emission of carbon dioxide. Use of solar thermal energy systems for heating water promotes energy efficiency and decrease the emission of greenhouse gases.
The results of the study indicated that the installation of solar energy collectors significantly reduces energy consumption in hospitals. This technique is thus perceived to be an energy efficient mechanism.  For larger facilities with high energy consumption, remarkable energy efficiency was reported. Besides, the solar photovoltaic energy can be fed to the public grid power thereby assisting the community in electrical energy production. The author proposes installation of the energy saving equipment as well as the adoption of renewable energy sources as mechanisms to reduce energy usage from the public grid. These approaches facilitate the reduction in operation cost thereby setting of resources for use in patient care and other development projects in the healthcare facility.

[bookmark: _GoBack]Kolokotsa, D., Tsoutsos, T., & Papantoniou, S. (2012). Energy conservation techniques for hospital buildings. Advances in Building Energy Research, 6(1), 159-172.
This article proposes the techniques that hospitals could adopt in their buildings to promote energy conservation. The author notes that hospitals spend heavy amount of energy due to their 24/7 operation. They often need high quality and guaranteed supplies of electricity. Most of the hospitals were built using conventional technologies thus making them the least energy-efficient. The study presents the globally accepted techniques on energy saving methods to improve energy efficiency performance. Installing energy conservation techniques in hospitals can save upto 10 percent of their primary energy consumption. The author suggests that the to identify areas of potential energy saving, an energy management program should be adopted to target and monitor high-cost energy categories.
The energy efficiency aligns to the needs of policies developed in 2014 that requires at least 32.5 percent improvement in energy efficiency. By saving energy, the healthcare will facilitate the evolution of an economy with reduced carbon emission. The results of this study show that intelligent energy efficiency approaches are of special importance to hospitals as they strive to offer a substantial contribution to the concerted effort of protecting the environment and the planet in whole. The energy efficiency initiative also supports the global strategies that lean towards a neutral climate and clean planet.
The initiative will facilitate a 70 percent reduction in greenhouse gas emissions of buildings by shifting to renewable energy sources and using energy efficient equipment. The authors propose various energy saving measures to promote energy efficiency. For instance, high efficiency electrical motors can save upto 3 percent of the total energy consumption in hospitals. Besides, the use of light emitting diodes (LED) lighting in hospital premises can greatly reduce energy consumption. The use of advanced systems such as combined heat and power (CHP) is an alternative option for large complex buildings.
The articles show that aquifer thermal energy storage (ATES) systems are less costly and can be combined with a heat pump to reduce the energy consumption of the heat pump system by 71 percent compared to when common gas-fired boilers and water cooling machines are used. Besides, the contribution of solar thermal systems, photovoltaic systems, and fuel cells to energy efficiency in hospitals cannot be ignored. Such systems also offer additional environmental benefits in keeping it clean.
While installation of energy efficiency systems could benefit both the hospital and the immediate community, their cost could be a hindrance because it makes their application to be dependent on public funds. However, their benefits could overshadow this cost problem. For example, solar absorption cooling contributes to significant reduction in carbon emissions and it is environmentally friendly.
The increased ventilation rates of hospital buildings to minimize cross infection of airborne infections make energy efficiency for contemporary facilities a significant challenge. However, there is the possibility of natural ventilation mechanisms to reduce energy usage. Natural ventilation can offer a much high ventilation rate than mechanical energy-intensive techniques in hospital wards. The authors have successfully shown how energy conservation mechanisms in hospitals can be a beneficial sustainability initiative.



