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Coil-On-Plug lgniter for Reliable Engine Starts

(MSC-TOPS-105)

Compact igniter reduces thermal-vacuum corona discharge

issues
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Overview

Innovators at NASA Johnson Space Center have
developed a coil-on-plug ignition system for
integrated liquid oxygen (LOX)/liquid methane
(LCH4) thermal-vacuum environment propulsion
systems operating in a thermal vacuum
environment. The innovation will help quell corona
discharge issues and reduce overall mass. Corona
discharge represents a local region surrounding a
high-voltage conductor where air has undergone
an electrical breakdown and become conductive
due to ionization, allowing a charge to leak off the
conductor and cause a possible malfunction. NASA
worked with commercial vendors to modify off-the-
shelf automotive coil-on-plug spark plug systems
for use with LOX/LCH4 igniters. The coil-on-plug
configuration eliminates the bulky standalone coil-
pack and conventional high-voltage spark plug
cable by combining the coil and the spark plug into
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a single component. The test campaign
successfully proved that coil-on-plug technology
can enable integrated LOX/methane propulsion
systems in future spacecratft.

The Technology

Spark-ignition devices have proven to be a high-
reliability option for LOX/LCH4 ignition during
development of the Integrated Cryogenic
Propulsion Test Article (ICPTA) main and reaction
control engines (RCESs); however, issues including
spark plug durability (ceramic cracking) and corona
discharge during simulated altitude testing have
been observed, contributing to degraded spark
output and no-light engine-start conditions.
Innovators discovered that ignition system
reliability could be improved and weight reduced by
eliminating the traditional coil and spark plug wire.
To achieve this result, engineers made the
innovation by modifying an automotive coil-on-plug
igniter to provide new high sparking energies at the
point of combustion using low supply voltages. The
coil was modified by vacuum-potting it into a
threaded interface that mounts into existing spark
plug ports on the ICPTA main engine and the
RCEs. Engineers fabricated custom electrode tips
that were thread-mounted into the potted coil body.
Epoxy insulation was chosen with high dielectric
strength to maintain insulation between the
electrode and threaded adapter. Vacuum potting
successfully prevented pressure or vacuum
leakage into the coil body and maintained spark
energy and location at the electrode tip. Successful
hot-fire ignition was observed at sea-level, altitude,
and thermal-vacuum for both ICPTA RCE and main
engine igniters down to 107-3 torr, which

e Compact: Design provides sparking
energy at the point-of-use (directly to
combustion chamber)

e Durable: Eliminates need for fragile-
shielded and sealed high voltage
conductors

¢ Low Mass: Reduces weighty exciter
electronics and conductors

¢ Reliable: Low supply voltage
operation reduces potential for corona
discharge

Applications

e Thrusters: integrated cryogenic
thruster development, testing, and
spaceflight

e Burners: industrial flame-control
systems and emissions-control flaring
systems



approaches the vacuum of cislunar space. This
technology is at technology readiness level (TRL) 7
(system prototype demonstration in an operational
environment), and the related patent is now
available to license. Please note that NASA does
not manufacture products itself for commercial
sale.
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High Efficiency Megawatt
Motor

Premixed, High-Pressure,
Multi-Fuel Burner

ThermoArc Facilitates
Low-Cost Li-lon Battery
Testing

The HEMM is a is a wound-field
partially superconducting
machine that implements a
combination of rotor
superconducting and stator
normal conductor elements,...

NASA Glenn's fully premixed
burner design accomplishes the
rapid mixing of the fuel and air
flows while simultaneously
providing backside
impingement cooling to the...

For years, NASA and the
battery industry have been
improving passive propagation
resistant (PPR) Li-ion battery
cell technology by enhancing
their material and design...
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Anode Manifold Plug For
Hall Effect Thrusters

High-Performance,
Lightweight, Easy-To-
Fabricate Heat Exchanger

Flow-restricting features in a
Hall thruster anode manifold
assembly, typically precision
manufactured orifices, can

contribute to significant flow

non-uniformity if tolerances o...

Researchers at JPL have
developed, built, and tested an
innovative heat exchanger that
offers reduced thermal
expansion, increased structural
strength, low pressure drop,...
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