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ENERGY FROM DEEP SPACE
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ABSTRACT |

The primary objective of the Nighttime Solar
Cell™ is 10 produce electric power at night.
The lack of energy production when there is
no incident solar energy is a major drawback
to photovoltaic cells, Nighttime utilization of
the new device produces electrical energy
using a thermoelectric generator (TEG)
operating in the temperature differential that
exists between deep space at an effective
temperature of 4K and the surrounding
ambient temperature (nominally at 300K).
Thus the ambient or surroundings of the
device are the source of thermal energy
while deep space provides a thermal sink.
The cold junction of the TEG is insulated
from the surroundings by & vacuum cell,
improving its overall effectiveness.

This research is an on-going effort to
develop a clean, reliable, safe, inexpensive,
alternate source of electric power using deep
space. The model discussed herein
investigates the many design parameters that
influence electrical power production
including semiconductor cenfiguration, cold
junction- plate area and depth of vacuum
required in the cell for acceptable
performance.

The "hot" junction can be supplied energy
from a low grade thermal stream, previously
considered too low a temperature source o
recover the energy economically, greatly
improving electrical energy production. Cell
performance using this low grade thermal
energy is presented.

Specific design configurations can be used
for electrical energy production both day and
night, regardless of weather conditions. For
example, when onlv a thermoelectric
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generator is utilized, shielding from direct
sunlight can produce power from deep space
without photovolitaic cells. Nighttime Solar
Cell™ performance with this configuration
15 discussed.

Finally, solar thermal energy can heat the
davtime hot junction, utilizing the ambient
as the thermal sink. This power-producing
configuration is also investigated, showing
great promise for daytime operation of the
cell.

The thermal model will be utilized for
parameter selection in the design and
subsequent building of a prototype Nighttime
Solar CellT™,

INTRODUCTION

The original function of the Nighttime Solar
Celi™ is to produce electric power both day
and night in a terrestrial application.! This
solid state device, operating in a vacuum,
utilizes a combination of photovoltaic cells
for daytime operation and thermoelectric
generators for nighttime operation. The
photovoltaic-thermoelectric device operates
in a vacuum, called a Vacuum Pod, to isolate
the components from the ambient
temperature, improving electric power
production capability,

However, this investigation focuses on energy
production using TEGs only. This means of
operation can be employed during the day
with shielding from direct sunlight, or, in a
reverse mode of operation for the TEG
module, by direct heating from the sun.

Consider the amount of energy that is
available from nighttime operation of the
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