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Executive Summary

The following design illustrates a fully implementable 76,060Mfark Estill student centre at
Farmingdale, N.Y. with an environmentally conscious building design with renewable
technology in order to mitigate dependence on carbon fuels. The renewable energy sources
consist of photovoltaic cells, wind turbines, biomass harvestindy reduced consumption
through energy efficient design. System design will allow excess energy from renewable
resources to produce hydrogen gas from an electrolyser. The hydrogen gas is used as a storage
medium, such that it may be converted back intables electricity via a Proton Exchange
Membrane Fuel Cell (PEMFC), or used as transportation fuel for vehicles.

Hydrogen is generated via electrolysis at a rate of 5.2 kwfi/NPnoduced hydrogen must be
pressurized in a storage vessel to be used &¢radate. During peak hours when the renewable
resources cannot meet load demands, the stored hydrogen can be processed in a 130kW PEMFC
to produce a supplementary source of energy for the centre. This flexibility allows for grid draw

at peak hours to beompletely eliminated, which reduces the overall costs of operations for the
student life centre.

Photovoltaic cells comprise the southward facing roof area of 23 548 ftaximize solar gain

and are capable of generating 70kW at peak hours duringuthener months. Wind turbines

will be erected around the outside of the building and are capable of generating 40 kW at peak
hours during the high wind months. The biomass system will collectvi@stie throughout the
campus and return it to a process bychtthe biodegradable substances are passed through an
accelerated decomposition process to produce combustible gases that can be converted into 30
kW of electricity via a Stirling engine.

A geothermal system will be installed in conjunction with a smatiliral gas furnace in order to

meet the thermal demands of the building. The geothermal has the ability to produce 70% of the
buil dingdéds max heat draw and can be powered
peak hours. The supplementary gasdige is required for the months of November, December,
and January when the geothermal system is insufficient to meet heating demands.

Reinforced insulation in the exterior walls and roof will reduce the energy losses to surrounding
and thereby reduce tlozerall energy requirements of the building. North facing portions of the
roof will be lined with two layers of the most energy efficient windows available in order to
allow for indirect sunlight during the day without incurring a large energy los Alsising a

state of the art ventilation system, it is possible to maximize the return off of the heat energy
produced by the geothermal system.

The costs of the student life centre construction and materials were obtained from RS Means and
applied to ths specific project. These costs can be considered accurate within 10% of actual
costs for the summer of 2009. The building designs are laid out in topographical, section,
elevation, and render plots via AutoCad.

The costs and benefits associated witheveable resources are laid out in detail and an
economic/business plan indicates the feasibility of implementing this project.
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1. The Design

The design of théMark Estill Student Life centre is composed of a ground level containing a
cafeteria, offices, lounges, and a courtyard; a secong stotaining a radio broadcasting area,
study rooms, offices, a patio, and a courtyard; and a basement level housing a bookstore, an art
gallery, as well as the mechanical systems of the building. The combined floor space is
calculated to be 76,000%ftwith a footprint of 40,000 ¥ TheJavacCity building was demolished

in order to make adequate room for Mark Estill Student Life centre.

Energy will be generated using a combination of solar, wind, and biomass renewable resources.
Geothermal systems will also being utilized to heat the building. An electrolyser will be used to
generate hydrogen from excess energy produced by the renewabdy systems. The stored
hydrogen will then be used to power the building when electricity generation cannot meet
demand and to fuel a camplgdrogen poweredehicle. Intelligent window placement in the
exterior walls and roof will allow for idirect lighting during daylight hours, which will likely
decrease the electrical load significantly during the day.

For an overview of the power systems Begurel .
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Figure 1: Integrated facility energy system overview




1.1  Building Design

The layouts and floor plans for the building can be found in the following figures.
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Figure 2: Topographical building view

Figure 3: Topographical building layout




