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Apollo 15 Lunar Roving Vehicle

Note:  Missing Left Front Fender Extension
     Right Rear Fender Extensions Knocked Off on Apollo 16 and 17

Extensions Required for Folded LRV Stowage in Lunar Module (LM)

(Earth Dust Removal Testing Is NOT Adequate)

Ron Creel - Retired Space & Thermal Systems Engineer
Member of the Apollo Lunar Roving Vehicle (LRV) Team

Lunar Communications
Relay Unit (LCRU)

1    - Forward Chassis - Insulated Dust Covers
                Over Thermal Radiators

   2   - Mobility Subsystems - Full Fenders and
             Dust Guards, Sealed Traction Drives,
              Suspension Torsion Bar End Gaskets,
               and Fluid Damper Shields

   3   - Crew Station - Hand Controller Boot Seal

   4   - Aft Pallet - Hinged Door for Tool Access

Dust, Dust, Everywhere - What Are We Going To Do?

Kevlar Shield to Protect
Rover from LM Lander

Stirred Up Dust
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LRV Dust Mitigation Design Features

Dust Guard

TV Camera
Fender

Extension

v1_apollo16_grandprix.mp4
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Dr. Jim Gaier (GRC) Has Verified Lower Pressure Effects and
Agrees That the Best Vacuum Test Chamber Is On the Moon,

and 10-6 Torr in NASA Standard 1008 is NOT Low Enough
NOT True on the Moon
with 10-12 Torr Pressure

Misleading 1971 Pre-Apollo 15 Dust Removal Testing at MSC (Now JSC)- Using Apollo 12 Lunar Soil

Lunar Roving Vehicle Thermal Control
Radiators Were Designed With the 

Expectation that Lunar Dust Could Be 
Successfully Removed On the Moon -

Did NOT Happen in Apollo 15, 16, and 17

Bad Earth Testing Results/Conclusions

Maximum Operating Limit

Maximum Survival Limit

+ - Dust Covers Closed
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-  Radiator Dust Covers Opened at Station 6  αs= 0.35  

Best Brush Cleaning of 
Battery Radiators
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Original Radiator Solar Absorptance (αs) = 0.07
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Astronaut Brushing Dust from LRV Thermal Radiators
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Lunar Dust Brush

Dust Covers
Open

Much Lower Pressure Testing Recommended



Crew Reported at the End of Both 
EVA 1 and EVA 2 That 

“LRV Battery Mirrors Remained 
Dust Covered After Having Been 
Brushed As Well As Possible”

Battery No. 2 Was Switched Off in 
EVA 2 To Maintain Temperature 
Below Upper Operating Limits

Both Batteries Exceeded Upper 
Operating Temperature Limits

During EVA 3

Apollo 17 Right Rear 
Fender Repair
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Radiator Dust Removal Regrettably Did NOT Work on the Moon With A Much Lower Environmental
Pressure of 10-12 Torr - Resulting in Needed Operational “Housekeeping” Adjustments and Science Time Loss

Fender Extension Lost
   Fender Repair

* *
*

Apollo 15 - Started to See Adverse Effects of
Lunar Dust on Thermal Radiators After EVA 2

Apollo 16 - LRV Provided LCRU Power and
Right Rear Fender Extension Lost in EVA 2

Rear Fender Extension Lost*

*

Apollo 17 - Better Battery Cooldowns Due
To Recommended Additional Dust Cover 
Housekeeping Cleaning Before Opening 
Covers - Even After Another Loss of the 
Right Rear Fender Extension in EVA 1

Battery No. 1 (Left) Temperature vs Time - Hours

*

Battery No. 2 (Right) Temperature vs Time - Hours

Sources - Crew  Interviews and NASA Saturn V 
Flight Evaluation Working Group Reports
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We Must Do Everything Possible To Keep Lunar Dust Out of Habitats and Lungs 

Having Crews and Their Suits Not Be Directly Exposed to Dust in the First Place is the Best Way to Survive 
          Adverse and Hazardous Lunar Dust Effects - As is Done on Earth with Protective “Overgarments”:

  NASA Has Designed and Tested “Isolation Technologies” That Can Help Ensure Good Astronaut Health and   
Increase Artemis “Science” Time by Leaving the Dust OUTSIDE of the Lunar Habitat and Explorer Lungs with:
  Lightweight, Flexible, Reusable or Disposable Below Helmet Suit Covers for Protection of Astronaut Suits
      and Suit Joints - with Airlocks and Suitports for Future Artemis EVAs, Rovers, and Lunar Bases

Example 
Suit Cover

and
Hang Up 

Area

Suit 
Cover 

Donning 
and 

Doffing

2007-Space Suit Cover Donn/Doff Testing 2007 - Space Suit Cover Don/Doff Testing  (< 10 Min.) 

Suitport

Airlock
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1989 NASA Ames Patent

2008 - JSC “Chariot” Rover with Suit Ports and Airlock Page 25 of 32roving.ron@gmail.com Page 4 of 6

items

Operational Scenario for flexible space suit
                     covers on the lunar surface
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We Are At a Dust “Crossroads” for Artemis Crews - Let’s Not Repeat Bad Apollo Dust Lessons 

Earth Based Moon 
Dust Environment 

Simulation and 
Testing is Extremely 

Difficult and Not 
Reliable

Example - 2 Minute Apollo 16 Video of Frustrating Suit “Housekeeping” 
with Lunar Dust Still Brought Into the Lunar Habitat and Lungs:

Earth                        Dust Removal Equipment Testing                       Moon
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Implement Suit Covers, Airlocks, and Suitports to Ensure Good Astronaut Health and 
Maximize “Science” Time, While Minimizing “Housekeeping” Time 

(Multi-step Process That May Also Include Masks with Filters for Use Inside Habitat)

Endanger Early 
Exploration Crews 

by Waiting for 
Moon Dust 

Environment 
Testing 
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Limited Low Pressure and Low

Gravity Testing Capability
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Costly Environment Testing

and Wasted “Science” Time
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Questions? 
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