
T0168-S: Suborbital Flight Experiment Monitor (SFEM-2)

Technology Need
This proposal primarily supports Environmental Control and 
Life Support Systems (ECLSS) and multiphase flow systems 
(e.g., cryogenic liquids) by evaluating test platforms for 
variable-g sensitive components (e.g., separators) and 
systems (e.g., water processing).  Currently, ground-based 
testing is largely limited to parabolic aircraft providing very 
short duration conditions; note: currently there is no capability 
for parabolic testing of government payloads. Suborbital flight 
testing would allow longer duration, continuous operational 
testing with variable gravity over a wider range.  An additional 
benefit is early testing of the acoustic sensor that is a 
candidate for Orion and ISS.  No one has fully characterized 
the test environment for suborbital vehicles.

Technology Concept
The proposal is to complete early instrumentation flights on a 
suborbital vehicle(s) (e.g., Blue Origin’s New Shepard).  A 
Modular Integrated Stackable Layers (MISL) instrument is 
already designated for suborbital testing, and early 
proprietary flight data implies the need for acoustic 
measurements (will purchase COTS sensors that are a 
candidate for Orion and ISS as well).  The design will 
accommodate multiple vendors/vehicle providers. 

Technology Development Team
EC/Crew and Thermal Systems Division and SF/Human 
Systems Engineering and Development:  
Dr. Katy Hurlbert, Senior Engineer – PI; conducted flight 

testing for nearly 3 decades; one of the few researchers 
to test for standard and low-g (i.e., Earth, Moon, Mars) 
and near-zero-g conditions

Alex Kim, Engineer – Collaborator; lead for the MISL 
Chris Allen, NASA acoustics expert – Collaborator

Technology Area:  6.1.2

Test Apparatus

The SFEM-2 is an augmented version of the current SFEM being flown to 
characterize the test environment in suborbital vehicles.  This new integrated 
package provides not only acceleration data, etc., but cabin temperature, 
pressure, CO2 and acoustic measurements.  The SFEM-2 will employ a 
Modular Integrated Stackable Layers (MISL) instrument and a COTS acoustic 
sensor already being developed for Orion and/or ISS. The primary work to 
prepare the payload is design and fabrication of integration hardware compatible 
with multiple suborbital vehicles (e.g., SpaceShipTwo, New Shepard).  The 
concept is for an L-shaped plate/platform to mount the instruments, which is 
compatible with locker insertion and back-plate integration, depending on the 
flight vehicle.  The estimated size is not to exceed one standard locker 
equivalent and the approximate mass is 20 lbs.  External/remote mounting of an 
accelerometer and microphone would allow measurements localized to a non-
rack-mounted payload(s).  Power from the vehicle is required for MISL 
operation, but the experiment will be fully autonomous after initial power-up.  
There are no identified special safety concerns or hazards.

Modular	Integrated	Stackable	Layers	
(MISL)	Instrument

SV	102A+	Class	1	Dual	Channel
Dosimeter	by	Svantek

Flight Requirements/Objectives
Objectives:  support future missions by evaluating 
suborbital vehicles as platforms for testing components 
and/or systems in micro-g and/or other mission 
conditions (high-g); an additional benefit is early testing 
of the acoustic sensor that is a candidate for Orion 
and/or ISS.

Flight(s) Requested:  minimum one flight per vehicle to 
be characterized, but recommend at least two flights 
for comparative/representative data; flight profile 
80+km, and nominal mission profile for the selected 
suborbital vehicle(s)

Flight Personnel:  minimum three ground staff to 
include PI, technician and instrument engineer(s)

Flight Readiness:  CY2016

Technology Advancement
Characterizing these new vehicles as test platforms can 
support future testing needs for gravity-sensitive or -
dependent components and/or systems, such as for life 
support and cryogenic systems; in addition, this work 
would provide early testing of the sensors for Orion 
and/or ISS.  With successful flight testing, the TRL of 
the sensor(s) will be advanced from 4 to 7

Technology End Users
This project can be considered a precursor/pathfinder 
to using suborbital vehicles for flight testing, and when 
successfully flown can then be considered an agency 
resource for continued flight testing/missions. The 
suborbital vehicles may provide testing/demo 
opportunities for many components/systems for orbital 
and beyond-LEO vehicles/missions.  
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