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Deliverables
Phase Il Deliverables:

e Produce a solar cell covering the desired spectrum with 30-35% efficiency, with a target
of 40%
Implement solar soaring algorithms into a prototype of a commercially feasible product
Design a Maximum Power Point Tracker (MPPT) and Power Management and
Distribution (PMaD) system that is compatible to the commercial industry standards for
unmanned aircraft that improves the perfformance of Unmanned Aircraft Systems (UASs)
similar to the Altavian UAS manufactured by ComDel. ..ie industry compatible system
will be integrated into a solar unmanned aircraft and tested at the Northern Plains Test
Site.

e Develop a hybrid smart battery combining multiple storage technologies to be charged by
solar in flight

e Produce an optimized torque motor control prototype, with a target of improving
propulsion system efficiency 5% and reducing airframe vibration

e Test all prototyped solutions integrated in a lab environment

Status Updates

Objective 1: Solar Cell Development

To achieve eternal endurance UASs, the US Naval Research Laboratory (NRL), in partnership
with Packet Digital, has been developing high efficiency solar cells in a flexible format that can
directly integrated to the wings of an airplane. In Phase 1 of this project, NRL demonstrated
individual solar cells with an efficiency of 37.8%. NRL also initiated efforts to develop a
methodology for manufacturing of flexible solar arrays suitable for UAS wing mounting at several
manufacturing partners.

In Phase Il of this effort, NRL continued development of the high efficiency, stacked multi-junction
solar cells. This effort focused primarily on optimizing the multi-junction solar cell stack to
achieve the highest efficiency possible utilizing the NRL Multibands softwa that allows the
modeling and simulation of multijunction solar cells of various configurations. modeling
efforts resulted in two promising designs, one using an InP based bottom cell and the other
using a GaSb based bottom cell. Both designs utilize a GaAs ba: | top cell. NRL performed a
series of epitaxial growths to produce the semiconductor materials needed to fabricate these
cells. These cells are currently in the fabrication laboratory at NRL and measured results are
expected in early January 2015.

Also in Phase ll, Packet Digital and NRL explored other options to obtain solar cells that are
suitable for integration onto the UAS wings. In this effort, various solar cell technologies were
considered where solar cell performance was balanced against cost and availability. Two solar
cell technologies were identified as viable candidates for this effort. One technology is the
inverted metamorphic (IMM) solar cell being developed by several laboratories in the US and
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