
Attachment 1

Design and Performance Parameters 
for Attitude Control System Thruster (5-7 lbf Class)
	Engine Features
	Units
	Reference

Requirements
	Vendor Engine in Development (or production)(1)
	Proposed Engine(2)

	Dimensions & Weight

	Overall engine length 
	in
	TBD
	
	

	Head length, from end to mating flange 
	in
	TBD
	
	

	Throat diameter
	in
	TBD
	
	

	Nozzle exit diameter
	in 
	TBD
	
	

	Length, throat to exit
	in
	TBD
	
	

	Chamber diameter
	in
	TBD 
	
	

	Characteristic length, L*
	in
	TBD
	
	

	Overall engine weight(4)
	lbm
	TBD
	
	

	Propellants

	Oxidizer
	
	MON-25(3)
	
	

	Fuel
	
	MMH
	
	

	Performance 

	Thrust (vacuum)
	lbf
	5-7
	
	

	Thrust coefficient (vacuum)
	
	TBD
	
	

	Specific impulse, nominal (vacuum)
	sec
	TBD
	
	

	Characteristic exhaust velocity, C*
	ft/sec
	TBD
	
	

	Chamber pressure 
	psia
	TBD
	
	

	Minimum mixture ratio
	
	1.2
	
	

	Nominal mixture ratio
	
	1.6
	
	

	Maximum mixture ratio
	
	1.8
	
	

	Minimum on-pulse width
	msec
	TBD
	
	

	Mission Duty Cycle 
	sec
	TBD
	
	

	Inlet Conditions

	Oxidizer pressure
	psia
	TBD
	
	

	Fuel pressure
	psia
	TBD
	
	

	Oxidizer temperature range
	Celsius 
	-20 to 45
	
	

	Fuel temperature range
	Celsius
	-20 to 45
	
	

	Oxidizer flow rate
	lbm/sec
	TBD
	
	

	Fuel flow rate
	lbm/sec
	TBD
	
	

	Fuel for film cooling
	%
	TBD
	
	

	Valve Data

	Type (DAS, etc.)
	
	TBD
	
	

	Response to open
	msec
	TBD 
	
	

	Response to close
	msec
	TBD
	
	

	Voltage
	VDC
	28 +/- 6
	
	

	Force Margin
	%
	30
	
	

	Internal Leakage 
	sccs GHe
	1x10-4 sccs GHe
	
	

	External Leakage
	
	Bubble Tight
	
	

	Cycle Life
	
	16,000
	
	

	Ignition Characteristics

	90% Thrust  Achieved at startup
	msec
	TBD
	
	

	10 % Thrust at engine shutdown
	msec
	TBD
	
	

	Total starts
	
	1,000
	
	

	Materials of Construction

	Chamber/Injector
	
	TBD
	
	

	Chamber materials
	
	TBD
	
	

	Nozzle materials
	
	TBD
	
	

	Injector
	
	TBD
	
	

	Nozzle (Exit Section)
	
	TBD
	
	

	Operational Features

	Total starts
	
	1,000
	
	

	Total run time
	sec
	1,000
	
	

	Engine storage life
	year
	TBD
	
	

	Overall engine weight(4)
	lbm
	TBD
	
	

	Operation Environment
	
	Cis-Lunar Mission 30 days
	
	

	Max. Dynamic Loads
	
	Similar to Delta 4 Loads
	
	

	Acceleration Loads
	Earth gravity
	9 g’s
	
	

	Steady State Burn
	sec
	60-70
	
	


(1) Vendor Engine in Development (or production) would be an engine that has gone through design development and test (or production). Basically qualified to a verifiable set of specifications.

(2) Units requiring minimal design verification prior to qualification.  Design improvements to an existing design.

(3) MON-25 is an oxidizer on the current design baseline. Other oxidizers will be possibly accepted based on the future system design trade.

(4) Overall weight will include valves.
