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Nano Pro MT™ Lubricant & Coolant Additive Testing 
Chuck Wright | NOV – Corporate R&D Manager 
19-Dec-2024 
 
NOVϙR&Dϙhasϙconductedϙextensiveϙinternalϙtestingϙandϙisϙconfidentϙthatϙaϙdefinitiveϙreductionϙinϙemissionsϙ
isϙachievableϙwithϙtheϙuseϙofϙtheϙNano modifiedϙlubricant.ϙWhenϙusedϙinϙconjunctionϙwithϙtheϙNanoϙCoolingϙ
additive,ϙ additionalϙ benefitsϙ inϙ machineϙ performanceϙ areϙ observed,ϙ particularlyϙ underϙ higherϙ ambientϙ
temperatureϙ operatingϙ conditions.ϙ Thisϙ paperϙ presentsϙ theϙ findingsϙ fromϙ theseϙ testsϙ andϙ exploresϙ theϙ
combinedϙimpactϙofϙtheseϙadvancedϙtechnologiesϙonϙbothϙemissionsϙandϙoverallϙequipmentϙe�iciency. 
 
Fig-1 Site Test Location | Navasota Texas in Grimes County 
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TheϙNano Pro MTϙtestingϙisϙanϙon-goingϙtestϙlocatedϙatϙtheϙNOVϙ– SpringettϙTechnologyϙCenter.ϙThisϙfacilityϙisϙ
nestledϙo�ϙofϙHighwayϙ105ϙnearϙNavasota,ϙTexasϙinϙGrimesϙCounty.  
 
TheϙNOV-Springettϙ TechnologyϙCenterϙ isϙdesignedϙ toϙ testϙ aϙ varietyϙofϙ technologiesϙ forϙbothϙ internalϙ andϙ
customerϙfacingϙapplications. 
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TheϙproductsϙspecificallyϙtestedϙwereϙanϙoilϙandϙaϙcoolantϙadditiveϙmanufacturedϙbyϙNano Pro MT® 
(www.nanopromt.com)  
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Academic Research Support

Academic  research,  independent  commercial  products,  and  internal  testing  at  NOV  have  all  demonstrated
performance  improvements  with  advanced  lubricants.  While  various  factors  influence  fuel  economy,
including  operator  behavior  and  equipment  usage,  a  direct  correlation  exists  based  on  fundamental
engineering  principles.  The  engine  operates  as  a  system  characterized  by  gains  and  losses,  and  reducing
friction  within  the  engine  results  in  a  finite  decrease  in  the  input  work  (fuel)  required  to  achieve  comparable
output  (input  minus  losses).  While  this  statement  is  general,  it  aligns  with  established  engineering  concepts.
Academic  literature  consistently  supports  the  idea  that  small,  incremental  changes  can  lead  to  e�iciency
improvements  in  machines,  whether  through  material  or  fluid  enhancements.  Over  the  years,  engine  oil
lubricants  have  continuously  evolved  to  enhance  engine  performance  and  durability,  with  nano  additives
representing  the  latest  advancement  in  these  engineering  e�orts.

Page  2  of  9
  

NOV  
Springett Technology Center 

Fromϙtheϙmanufacturer:ϙNano Pro MT ®Oil Stabilizer: 

NanoϙProϙMTϙOilϙStabilizerϙfeaturesϙnanomaterialsϙthatϙenhanceϙbothϙlubricityϙandϙheatϙtransfer.ϙTheϙ
nanoparticlesϙembedϙintoϙtheϙmetal'sϙmicroscopicϙpores,ϙcreatingϙaϙsmootherϙsurfaceϙforϙtheϙoilϙtoϙ
flowϙover,ϙreducingϙfrictionϙwithoutϙalteringϙdimensionalϙtolerances,ϙunlikeϙPTFEϙcoatings. 

Theseϙnanoparticlesϙdoϙnotϙdisruptϙtheϙflowϙorϙshearϙpropertiesϙofϙ theϙlubricationϙsystem,ϙensuringϙ
normalϙoilϙcirculation. 

Theϙstabilizerϙalsoϙboostsϙtheϙthermalϙe�iciencyϙofϙengineϙoil,ϙ improvingϙheatϙtransferϙandϙreducingϙ
engineϙtemperaturesϙmoreϙe�ectivelyϙthanϙcompetingϙproducts.ϙInϙturbochargedϙenginesϙorϙsystemsϙ
withϙoilϙcoolers,ϙ itϙdissipatesϙheat,ϙextendingϙ theϙ lifeϙofϙbothϙ theϙoilϙandϙ itsϙadditives.ϙByϙ removingϙ
excessϙheat,ϙitϙpreventsϙheat-relatedϙfailuresϙandϙsupportsϙhigherϙengineϙloads. 

NanoϙProϙMTϙhasϙreceivedϙanϙAPIϙratingϙforϙitsϙperformanceϙinϙfinishedϙengineϙoil,ϙGulfϙ+ϙNano.  

Fromϙtheϙmanufacturer:ϙNano Pro MT® Nano Cool™:  

NanoϙProϙMT™ NanoϙCool™ isϙaϙdeionizedϙwater-basedϙproductϙthatϙfeaturesϙaϙproprietaryϙ
blendϙofϙsuspendedϙnanomaterials.ϙUnlikeϙotherϙcoolingϙproductsϙthatϙrelyϙonϙchemicalϙ
surfactantsϙtoϙmanageϙheat,ϙNanoϙCoolϙo�ersϙsuperiorϙlong-termϙperformanceϙwithoutϙ
degradationϙoverϙtime. Itϙworksϙthroughoutϙtheϙlifeϙofϙtheϙantifreeze,ϙe�ectivelyϙimprovingϙ
heatϙtransferϙandϙmaintainingϙmoreϙconsistentϙcoolantϙtemperatures,ϙwhichϙhelpsϙtoϙ
reduceϙpeakϙoperatingϙtemperatures. 
NanoϙCoolϙisϙnotϙaϙchemicalϙsurfactant;ϙitϙusesϙaϙmechanicalϙprocessϙandϙsurfaceϙareaϙtoϙ
lowerϙwaterϙtemperaturesϙmoreϙe�icientlyϙthanϙchemical-basedϙproductsϙwithϙsimilarϙ
claims.ϙItsϙe�ectivenessϙhasϙbeenϙdemonstratedϙinϙaϙwideϙrangeϙofϙengines,ϙfromϙ1.0ϙlitersϙ
toϙoverϙ100ϙliters,ϙprovingϙitsϙreliabilityϙandϙsuperiorϙperformance. 
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Fig-2 CarϙEnergyϙUsageϙSimplifiedϙBreakdown 

 
Source:  Excerpt sketch from Reference [9] 
 
Figure-2ϙillustratesϙaϙtypicalϙcar’sϙenergyϙconsumption,ϙmappedϙoutϙinϙpercentages. Figure-3ϙisϙaϙlargeϙdiesel-
powered miningϙrockϙcrusherϙthatϙalsoϙillustratesϙtheϙsameϙconcept. Aϙreductionϙinϙfrictionϙdirectlyϙimpactsϙ
mechanicalϙ power,ϙ whichϙ inϙ turnϙ a�ectsϙ theϙ energyϙ requiredϙ toϙ provideϙ work.ϙ Byϙ utilizingϙ additives,ϙ
lubricants,ϙandϙcoolantsϙtogether,ϙe�iciencyϙisϙimprovedϙinϙtwoϙkeyϙareasϙthatϙinfluenceϙbothϙfuelϙeconomyϙ
andϙperformance.ϙInϙhotϙclimateϙenvironments,ϙparticularlyϙwithϙgensets,ϙperformanceϙlossesϙareϙcommon,ϙ
requiringϙtheϙspecificationϙofϙlargerϙgeneratorsϙtoϙmeetϙelectricalϙdemandϙrequirements.ϙHowever, ifϙaϙgensetϙ
canϙachieveϙgreaterϙcoolingϙe�iciency,ϙitϙmayϙbeϙpossibleϙtoϙselectϙaϙmoreϙappropriatelyϙsizedϙgensetϙthatϙ
operatesϙmoreϙe�icientlyϙthanϙaϙlargerϙunit.ϙReferenceϙ[6]ϙprovidesϙoneϙsuchϙacademicϙexample. 
 
Fig-3 Mobile Powered Rock Crusher EnergyϙUsageϙSimplified Breakdown 

  
Source:  Excerpt sketch from Reference [4] 
 
Theϙacademicϙreferencesϙcitedϙinϙthese papers areϙbyϙnoϙmeansϙexhaustive;ϙtheyϙareϙintendedϙtoϙhighlightϙ
keyϙconceptsϙdiscussedϙherein.ϙReadersϙareϙencouragedϙtoϙpursueϙfurtherϙresearchϙonϙthisϙtopic.ϙWhatϙisϙ
indisputable,ϙhowever,ϙ isϙtheϙsignificantϙimpactϙthatϙnanoparticlesϙhaveϙalreadyϙhad,ϙandϙwillϙcontinueϙtoϙ
have,ϙonϙimprovingϙinternalϙcombustionϙengineϙperformance. 
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Reference Major Conclusion Summary

Reference  [1]
-Engine  oil  reduces  friction  between  machine  parts  as  a  statement  of  fact
-One  key  element  of  nanoparticles  is  their  ability  to  widely  disperse  in  oils  and  throughout  oil  system

Reference  [2]
-Lab-engine  correlation  studies  possible  through  extensive  build  of  testing  capabilities
-Significant  di�erence  in  structures  observed  and  correlated  to  frictional  performance  enhancements 
(significant  reduction  boundary  friction  and  as  result  less  wear)

Reference  [3]
-Contribution  of  engine  lubricant  oil  to  diesel  engine  particulate  emissions  is  evident
-Mineral  engine  oil  produces  higher  PM  &  NOx  emissions  than  synthetic  oil
-There  are  GOOD  correlations  between  lubricant  oil  density  and  emission,  the  latter  increasing  with  the 
former

Reference  [4]
-Using  nano-additives  in  lubricants  can  reduce  friction  and  wear  in  large  industrial  equipment  providing  for 
increased  wear  protection  and  reduced  emissions.

Reference  [5]
-Advance  tribology  will  play  a  crucial  role  in  reducing  wear  and  increasing  e�iciency.
-Emission  reductions  can  be  achieved  through  advanced  lubrication  and  friction  reduction

Reference  [6]
-It  has  been  found  that  addition  of  nanoparticles  at  optimal  condition  results  in  high  viscosity,  high- 
pressure  distribution,  high  load  carrying  capacity,  low  coe�icient  of  friction,  and  low  wear  scar  diameter.

Reference  [7]
-Marked  improvement  of  the  coolant’s  thermophysical  properties  leading  to  an  improved  cooling 
performance  and  a  higher  energy  e�iciency  of  the  radiators.
-Nanoparticles  could  be  used  to  reduce  the  size  of  radiator  design  for  the  same  size/capacity  machine.
-Overall,  the  use  of  nano-coolant  has  been  shown  to  significantly  improve  heat  transfer  as  well  as  create 
more  uniform  distribution  of  temperatures  within  the  radiator  assembly.

Reference  [8]
-Fuel  consumption  reduction  up  to  4%
-Enhanced:  Frictional  properties,  thermal/oxidation  stability,  wear  protection
-Advanced  oils,  in  this  case  Synthetic,  do  a�ect  engine  performance

Reference  [9]
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-Usingϙnano-additivesϙinϙlubricantsϙisϙoneϙofϙtheϙmostϙe�ectiveϙwaysϙtoϙcontrolϙfrictionϙandϙwear. 
-Nanomaterialsϙasϙlubricantϙadditives,ϙbecauseϙofϙtheirϙsmallϙsize,ϙareϙeasyϙtoϙenterϙfrictionϙcontactϙareasϙ
andϙcanϙformϙaϙprotectionϙ‘tribofilm’,ϙpreventingϙsurfaceϙofϙfrictionϙpairsϙfromϙbeingϙworn 
 
 
Test Emissions Analyzer 
 
TheϙemissionsϙanalyzerϙforϙtestingϙisϙaϙTestoϙ350 measuring:ϙϙO2,ϙCO,ϙCO2,ϙNOx,ϙSOxϙandϙshownϙinϙFigure-2. 
Theϙ Carbonϙ Dioxideϙ measurementϙ isϙ anϙ addedϙ IRϙ sensorϙ ratherϙ thanϙ byϙ calculation.ϙ Theϙ analyzerϙ isϙ
connectedϙtoϙaϙlaptop,ϙservicingϙasϙtheϙDAQϙandϙisϙinϙ1secϙintervalsϙforϙtheϙtestingϙintervals whenϙmeasuring. 
 
Fig-4 Testo 350 Emissions Analyzer 

 
 
Theϙemissionsϙanalyzerϙisϙownedϙandϙmaintainedϙbyϙthe NOV researchϙdepartment. 
 
Theϙanalyzerϙmeasures:ϙϙCO,ϙNOx,ϙSOx,ϙO2,ϙandϙCO2 byϙIRϙmeasurementϙ(versusϙcalculated). 
 
Test Engine 
 
NOV-STC O�iceϙBuildingϙStand-by Genset:  
CumminsϙModel:  QSM11-G4ϙNR3 
6-Cylinderϙin-lineϙ4ϙstroke 
Displacement:  10.8L 
EngineϙS/N:  35321343 
Family:  ACEXL019.AAD 
DateϙManu:ϙ01/2014 
Refϙ#:  02470327972 
 
IdleϙSpeed:                     700-900rpm 
TypicalϙLoadϙSpeed:  1800rpm 
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ECMϙP/N:ϙ4963807 S/N:ϙ4001490ϙP/C:ϙ01162014 
 
OilϙType:                               ChevronϙDelo 400 LEϙSAWϙ15W-40 
OilϙAdditive:ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙNanoϙProϙMTϙNDTOS128GSCTM 
OilϙCapacity:                       9.8 gallon (engineϙmountedϙfilter) 
CoolantϙSpec:                    CES14603 
CoolantϙAdditive:ϙ  Nano ProϙMTϙNDT128NC 
CoolantϙCapacity:            2.5gallons PrimusϙELCϙ50/50% 
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Test Objectives

• Identify  an  easily  implementable  emission  reduction  technology
• Reduce  overall  equipment  maintenance  requirements
• Prevent  power  derating  and  heat-related  failures  during  peak  summer  temperatures

The  primary  objective  of  this  testing  was  to  identify  an  easily  implementable  emission  reduction  technology
suitable  for  all  NOV  assets  utilizing  diesel-powered  equipment.  This  nanotechnology  is  specifically  designed
for  seamless  integration  and  maintenance  during  standard,  scheduled  preventive  maintenance  (PM)
services  throughout  the  equipment’s  lifecycle.  It  o�ers  both  immediate  emissions  reductions  and  long-term
maintenance  advantages,  with  the  potential  to  lower  NOV’s  operational  costs  while  contributing  to  lasting
global  environmental  improvements.

The  goals  of  the  extended  test  cycle  include  reducing  overall  equipment  maintenance  intervals  and
extending  the  lifespan  of  lubricants.  However,  as  of  the  publication  date,  the  total  monitored  runtime  of  the
test  asset  has  not  yet  accumulated  su�icient  hours  to  produce  measurable  long-term  results.  Ideally,  the
equipment  would  be  monitored  across  multiple  engine  overhaul  cycles,  with  findings  to  be  detailed  in  this
report  or  in  subsequent  studies.  While  the  extended  test  cycle  data  remains  pending,  both  academic  and
commercial  literature  support  the  premise  that  the  product  is  likely  to  enhance  engine  longevity.

An  additional  goal  is  to  improve  the  base  performance  of  the  units  during  peak  summer  months,  when
temperatures  are  highest,  thereby  mitigating  the  reduction  in  maximum  available  power  capacity  of  the
standby  gensets.  It  should  be  noted  that  during  periods  of  high  heat,  diesel  gensets  typically  derate  their
available  power  to  prevent  unit  damage  if  coolant  temperatures  exceed  203°F  (95°C).  These  power
reductions  may  necessitate  scaling  back  operations  or  bringing  additional  gensets  online  to  compensate  for
the  reduced  output.

There  is  another  benefit  to  nano  lubricants  that  over  time  the  author  believes  will  show  that  there  is  an
extension  of  seal  life  within  the  engine  components.  While  additional  literature  suggests  it  this  has  also  not
been  currently  validated  with  this  testing  but  is  part  of  the  on-going  evaluation.  This  testing  is  also  time
dependent  and  is  better  suited  to  fleet  wide  testing  versus  single-engine.

Test Data
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Testingϙ consistentlyϙ demonstratedϙ anϙ approximateϙ23%ϙ reductionϙ inϙ nitrogenϙ oxidesϙ (NOx) andϙ anϙ 17%ϙ
reductionϙinϙcarbonϙmonoxideϙ(CO) underϙidenticalϙoperatingϙLoadedϙconditions. (Figureϙ3) Theϙnetϙe�ectϙofϙ
improvingϙe�iciencyϙshouldϙcontributeϙtoϙemissionϙreductions,ϙevenϙwithϙmodestϙgainsϙ inϙ fuelϙeconomy.ϙ
Additionally,ϙaϙslightϙdecreaseϙinϙcarbonϙdioxide (CO2),ϙasϙmeasuredϙbyϙinfraredϙ(IR)ϙanalysis,ϙwasϙobservedϙ
atϙ12.6%ϙ(however,ϙtheϙCO2 %ϙwasϙalreadyϙaϙsmallϙvalue),ϙwhenϙcomparingϙbaselineϙtoϙadditiveϙconditions.ϙ
SOxϙreadingsϙwereϙtakenϙbutϙtheseϙreadingsϙwereϙveryϙlowϙbothϙpre-additiveϙandϙpostϙadditiveϙandϙareϙnotϙ
includedϙinϙthisϙreport. 
 
 
 
 
 
 
Fig-5  
 Post AdditivePre-Additive

  
 

Fig-6 
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A  reduction  in  engine  coolant  temperatures  was  also  observed;  however,  the  necessary  equipment  to
measure  performance  under  hot  weather  conditions  was  not  installed  in  time  for  the  current  round  of  testing.
Hot  weather  testing  will  resume  when  the  required  instrumentation  becomes  available  in  2025,  coinciding
with  the  return  of  higher  ambient  temperatures.  During  the  current  testing,  coolant  temperature  was
monitored  via  the  control  panel  and  data  extracted  from  the  Engine  Control  Module  (ECM).  The  intention  is
to  continue  testing  under  elevated  temperature  conditions.  Both  academic  and  commercial  research
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indicateϙthat,ϙwithϙtheϙadditive,ϙtheϙengineϙmayϙachieveϙhigherϙoutputϙcomparedϙtoϙbaselineϙconditions,ϙasϙ
theϙupperϙoperatingϙtemperatureϙlimitsϙareϙeitherϙreachedϙmoreϙslowlyϙorϙentirelyϙavoided. 
 
Fuelϙmeasurement,ϙalthoughϙchallengingϙtoϙaccuratelyϙquantifyϙatϙthisϙstage,ϙhasϙindicatedϙaϙgreaterϙthanϙ
5%ϙincreaseϙinϙfuelϙeconomy,ϙwhichϙalignsϙwithϙexistingϙbackgroundϙresearch.ϙItϙisϙdesirableϙtoϙcontinueϙlong-
termϙ testingϙ ofϙ theseϙ gensetsϙ acrossϙ variousϙ operatingϙ conditions,ϙ suchϙ asϙ withinϙ aϙ rentalϙ fleet,ϙ andϙ
subsequentlyϙcompareϙtheϙoperationalϙcostsϙofϙtheϙfleetϙagainstϙitself.ϙAϙlargerϙpoolϙofϙtestϙunitsϙwillϙhelpϙ
normalizeϙ variationsϙ inϙ engineϙ maintenance,ϙ operationalϙ conditions,ϙ andϙ otherϙ factorsϙ thatϙ mayϙ beϙ
encounteredϙinϙtheϙfieldϙorϙatϙtheϙSTCϙfacility.ϙSu�icientϙacademicϙevidenceϙsupportsϙtheϙnotionϙthatϙ fuelϙ
consumptionϙreductionsϙareϙachievable.ϙTheϙinstallationϙofϙdirectϙfuelϙmeasurementϙsensors—ratherϙthanϙ
relyingϙonϙcalculatedϙfuelϙconsumptionϙvaluesϙfromϙmanyϙECMs—representsϙanϙongoingϙareaϙofϙresearchϙ
thatϙwillϙprovideϙaϙmoreϙaccurateϙassessmentϙofϙfuelϙsavings.ϙForϙtheϙpurposesϙofϙthisϙtesting,ϙhowever,ϙtheϙ
primaryϙfocusϙwasϙonϙemissionsϙreductions. 
 
 
 
Conclusion 
 
Theϙcompletedϙ testingϙdemonstratesϙaϙ reductionϙ inϙemissionsϙcomparedϙtoϙpre-additiveϙemissionϙ levels,ϙ
achievedϙwithϙminimalϙe�ortϙasϙtheϙtechnologyϙinvolvesϙtheϙuseϙofϙaϙsimpleϙadditive appliedϙduringϙstandardϙ
PMϙintervals.ϙAlthoughϙanϙexternalϙfuelϙflowϙmeasurementϙwasϙnotϙavailableϙduringϙthisϙroundϙofϙtesting,ϙdataϙ
extractedϙ fromϙ theϙECMϙ inϙearlyϙ testingϙphasesϙ indicatesϙaϙ reductionϙ inϙ fuelϙconsumptionϙunderϙsimilarϙ
operatingϙ conditions.ϙ Theϙ resultsϙ areϙ conclusiveϙ enough toϙ meetϙ theϙ initialϙ objectivesϙ ofϙ thisϙ test,ϙ
successfullyϙidentifyingϙlow-cost,ϙhigh-impactϙemissionϙreductionϙtechnologiesϙforϙfacilityϙmanagementϙandϙ
equipmentϙfleetϙoperations.  
 
IndependentϙresearchϙconductedϙbyϙNano Pro MT outsideϙofϙNOVϙCorporateϙR&Dϙe�ortsϙhasϙalsoϙindicatedϙ
andϙhighlightedϙtheϙadvancementϙofϙnanoϙlubricant applicationsϙandϙwasϙtheϙe�ortϙthatϙpromptedϙtheϙon-
goingϙresearchϙbyϙNOV. (++) 
 
NOV CorporateϙR&Dϙintendsϙto continueϙtoϙbuildϙuponϙtheseϙinitialϙfindingsϙbyϙconductingϙadditionalϙwarm/ϙ
hot weatherϙmonitoringϙandϙimplementingϙlong-termϙstudiesϙtoϙmeasureϙpeakϙpowerϙoutputϙandϙreliability 
results.ϙTheseϙongoingϙe�ortsϙwillϙprovideϙ furtherϙ insightsϙ intoϙ theϙ fullϙpotentialϙandϙe�ectivenessϙ ofϙ this 
technologyϙoverϙaϙlongerϙperiodϙofϙtime. Additional researchϙintoϙnanomodifiedϙlubricantsϙforϙplungerϙpumpsϙ
andϙgearϙboxesϙisϙbeingϙconsidered forϙtheϙ2025-2026ϙfiscalϙyears.ϙ 
 
 
(++) 
Nano Pro MT has case studies done by  on both a 1750KW Genset lowering coolant temperatures for running at higher 
load with same environmental conditions and Qty(8) Volvo gensets extending oil operating life from 250hrs to 400hrs 
(test objective was 350hrs) as well as operating temperature impact forϟmaximumϟworkloadϟfuelϟe�iciency. Both of 
these studies illustrate tribology property improvements that directly impact engine operation. 
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