
               CNG ~ 101 

  For the Home Owner! 

OKALOOSA GAS DISTRICT 



CNG’s/NGV’s HUMBLE 

BEGINNINGS 

 The First Natural Gas Vehicle 1860 Source: NGSA  

Natural gas has long been considered an alternative fuel 

for the transportation sector. In fact, the first internal 

combustion engine vehicle to run on natural gas was 

created by Etienne Lenoir in 1860!  



*

A Natural Gas Vehicle of the 1930's 
Source: NGSA  

• CNG is not new and is a proven technology for fueling engines 

• There has always been an abundant supply of NG in the US and abroad 

• Storage was the issue (how can we compress more fuel into smaller NG tanks) 



*
 

*Many Alternative Fuels and Vehicles Needed 
*Electricity 

* All-electric 

* Hybrids, PHEVs 

*Bio-diesel (B100) and blends 

*Ethanol 

* E85  (limited production/distribution – majority is in midwest market) 

* Oxidant additive to gasoline (e.g. E10 gasoline – perhaps  to be 
increased) 

*Propane 

*Natural Gas 

*CNG and LNG 

*Hydrogen  

* Internal combustion engines (H/CNG blends like Hythane) 

* Fuel cells (eventually) 

 



Natural gas is a fossil fuel comprised mostly 

of 87% methane, and is one of the cleanest 

burning alternative fuels. 

It can be used in the form of: 

Compressed natural gas (CNG) (3600psi) 

Liquefied natural gas (LNG)  

What is Natural Gas? 



So… what then is                         

CNG? 
   A natural gas under pressure (3600 psi in the US) which 

remains clear and non-corrosive 

   It is odorless so NG companies add “smell” so that it can be 

detected 

   It can be dispensed from fast or slow fill stations 

   Fast fill (3-5 minutes usually in public refueling or fleet yards) 

   Slow fill (½ GGE per hour and greater depending on needs) 

 

 



Where is CNG produced? 

Sources of Natural Gas for CNG: 

  Produced domestically—The US can become independent! 

  Other sources  (Land fills, Canada and LNG imports) 



*
*Natural gas is abundant domestic fuel 

*98+% from North America 
(~87% US, ~12% Canada, ~1-2% imported LNG) 

*Well-developed distribution infrastructure 
(290K miles of interstate pipeline provides gas to 

1.2 million miles of LDC distribution lines) 

*American fuel = American jobs 

*Consistent buffer of supply in proved 

reserves, technology improvements keep 

expanding recoverable base; shale gas 

discoveries! Supply estimated @ 120-150 yrs! 

 

*Growing interest in renewable bio-methane 

* Landfills, sewage, animal/agri-waste 

*Energy crops – R&D into cellulosic biogas 

 



*  

*Global oil supply-demand imbalance 
getting worse, which pushes fuel 
prices up 

*US = 5% of world pop but 25% of oil use 

*Asian economies compete for oil supply  

*New oil discoveries lag growth 

*Barrel of oil topped $145 in late spring! 
Price is down from peak but expected to 
rise above $100 (at least) as economy 
recovers 

 

*OUCH! - Diesel surpassed $5 in some 
areas and gasoline peaked over $4.50. 
Down now but many project gasoline 
and diesel prices to escalate quickly as 
market recovers 

Traffic in Shanghai 

China: Chinese vehicle 

ownership per capita is 

equal to where  US was 

in 1917! 



Chemistry: 



*

*Natural gas and NGVs are the logical energy 
pathway and technology bridge to the 
hydrogen transportation energy future 

*Natural gas is 87-95% Methane 

*Methane is CH4 - 80% Hydrogen 

*Reform at station or on-board 

*H/CNG blending in internal combustion engines  
is likely precursor to wider use of H2 

* “Hythane” - sweet-spot for optimal  
energy density, emissions benefits 

*Market acceptance of gaseous fuel compression,  
storage vessels, engine maintenance 

*NGV industry is spearheading Codes & Standards development 
 

*Still a LONG way to go before H2 vehicles are commercially viable and 
represent  significant impact 

 

 

Methane 

Molecule 

Butane

Pentane

Hexane

Ethane

Propane

Other

    



*
*Compressed Natural Gas (CNG) 
* Gas delivered to site by local gas utility and 

compressed and stored onsite and/or distributed 
directly to vehicles….or 
 

* L/CNG  - LNG made on-site or delivered to site, 
then compressed to higher pressure and passed 
thru evaporator/heater to turn to vapor stage, then 
dispensed into onboard storage 

 

* Onboard 3600psi vehicle cylinders; 4 types of 
onboard cylinders;  
* Type I (all metal, heaviest, cheapest) 

* Type II (metal liner, partial fiber wrap) 

* Type III (metal liner, full wrap, light-weight) 

* Type IV (plastic liner, full carbon wrap, lightest,  most 
expensive) 
 

*CNG measured in Gasoline Gallon 
Equivalents, you will see it labeled as: GGE 



*Natural gas is an inherently clean fuel 

*Natural gas is mostly methane: one carbon atom 

* (Diesel – C14H30;  Gasoline – C8H18; Propane – 
C3H8) 

* Less NOx, soot and greenhouse gases 
than petroleum fuels 

 

*Natural gas is very safe 

* Lighter than air… dissipates when released 

*High ignition temperature: 1000-1100F 

* Limited range of air/fuel combustion ratio (5-15%) 

*Colorless, odorless, non-toxic substance 

*Doesn’t leak into groundwater  

*Comprehensive fuel tank, vehicle and station 
design/mfg codes & standards  

*

Methane 

Molecule 



*NGVs are proven and reliable  

*Nearly 10 million NGVs in use worldwide…and rapidly increasing!  

*About 110,000 operating on US roads 

* 11,000+ transit buses, ~3200 refuse trucks, 3000+ school buses, 14-

15,000 MDVs in shuttle and wide variety of work truck applications 

 

*NGVs are quiet 

* 80-90% lower db level than diesel 

 

*NGV life-cycle costs are lower 

* Fuel costs are far lower! 

*Maintenance costs are =/< than gasoline or diesel vehicles 

* Life-Cycle cost advantage improves with new federal tax credits 

*



*

*Local/State Government 

*All Departments 

*Airports 

* Terminal Buses, Hotel/Parking 
Shuttles, Taxis, Door-to-Door services 

*Refuse 

*Collection-Recycling/Transfer 

*Transit 

*Buses, Maintenance, Supervisors 

*School Districts 

*Buses, Admin. staff, Maintenance 

* “Short-Haul” Delivery 

* Food & Beverage, Package, Port-Rail, 
Linen /Textile Services, Newspapers 

*Utilities 

*Gas/Electric/Water, Communications 



*

*Altech-Eco (Ford) 
• 2.0L Focus (bi-fuel) 

*American Honda  
* 1.8L Civic GX (ded.) 

*BAF Technologies (Ford) 
* 4.6L Crown Vic/Gr. Marquis/Town Car 

(ded.) 

* 5.4L E250/350  vans; F150/250/350  
p.u. (ded)   

* 6.8L E-450 cutaway(ded.) 

*Baytech Corporation (GM) 
* 6.0L Vans, p.u, cutaways, W3500/4500 

CF, Isuzu NPR/HD, Workhorse W42 
(ded/bi-fuel) 

* 8.1L C4500-8500 Topkick; Workhorse 
W62 

*FuelTek (Ford) 
* 5.4L E150/250/350 vans and  E350 club 

wagon; F250/350 p.u. + C/C (bi-fuel) 

 

• IMPCO (GM) 
3.5L , 3.9L Impala (bi-fuel) 

4.8L G series vans (bi-fuel) 

6.0L  pick-ups and G vans (bi-fuel) 

•   NaturalDrive (GM) 
       -  3.5, 3.9L Impala (ded.) 

• Cummins Westport 
– 5.9L “B Gas Plus” – 195-230hp 

(Shuttles, sweepers, work trucks) 

– 8.9L “ISL-G” – 250-320hp  

(Refuse, bus and work trucks) 

• Emission Solutions Inc. 
– 7.6L Phoenix NG – 175-260hp 

(re-power Int’l DT466, 

MaxxForceDT) 

• Westport Innovations Inc 
– 15L “GX” – 400/450hp 



*

*Outlet Pressure: 3600 psig @ 700 F and higher 

* Inlet Pressure: 0.25 - 0.50 psig (7’’- 14’’ W.C.) 

*Minimum Flow Rate: 0.47 SCFM (0.21 GGE/HR)  

*Maximum Flow Rate: 1.24 SCFM (0.6 GGE/HR) 

*Nominal GGE Flow Rate: 0.42 gge/hr 

*Electrical Supply: 240 V, 60 Hz (1Φ)    

*Average Power Consumption: 830 Watts 

*Dimensions (H x W x D): 30” x 14” x 13” 

*Weight: 95 lbs 

*Noise Level: 45dBA @ 16.5’ open field 

*Ambient Temperature Rating: -400F to +1150F 

 

 

 



* Included in the energy tax extenders portion (Title IV) of the 

American Tax Payer Relieve Act of 2012, are tax extensions for 

natural gas refueling infrastructure and natural gas sold as a 

transportation fuel.  

* The tax credits are extended through 2013 and the credits were 

made retroactive from when they expired on December 31, 2011.  

* Infrastructure Credit (section 30C of the tax code). Extends the 

tax credit for the installation of alternative fuel vehicle refueling 

property (current limits set at 30 percent of the cost of 

installation up to a maximum of $30,000). 

* Alternative Fuels Excise Credit (section 6426 of the tax code): 

Extends the $.50 a gallon credit for alternative fuel (including 

natural gas) used as a motor fuel.  

* To keep up with today’s tax credits for alternate fuel vehicles 

please click on the site below: 

http://www.afdc.energy.gov/laws/laws/UStech/3253 

 

*



So…Where can I buy an            

NGV? 



How do I Refuel my NGV? 



*Phill Technical 

Training 



Natural Gas Vehicle Components  

What is a Natural Gas Vehicle? 



*Natural Gas Vehicle (NGV) refueling appliance  

*Developed from FuelMaker’s 18 years of experience in 

designing, producing and selling fleet-oriented Vehicle Refueling 

Appliances (VRA) 

*Designed and certified AS AN APPLIANCE for both 

indoor and outdoor use 

 

 

 

 

 

 

 

What is Phill? 



Phill in the NGV Market 

Public Fueling 

Station 

Private Fleet 

Fueling 

Fleet 

Commuter 

Trucks, Buses, Cars  

Home Fueling - 

Phill 



*

*Easy operation 

*Installable Indoors or Outdoor  

*Integrated Gas Dryer 

*Integrated Ventilation Fan 

*Integrated Gas leak detection 

*NGV1 Standard Nozzle 

*Quiet operation 
 

 



Specification 

Label 

Rubber 

Bracket 

Mounts 

Phill Components 

Cooling Air 

Outlet 

Nozzle 

Holder 

Front 

Housing 

User 

Panel 



Phill Components 

Gas Inlet 

Pressure 

Relief Valve 

Vent Outlet 

RS232 Port 

Remote Gas Sensor 

Connection Socket 

Power Cord 

Cooling Air 

Inlet Grill 

Refueling Hose 

Strain Relief 



Phill Components 

Restraining 

Bolts 

User Panel 

Ribbon Cable 

Gas Inlet 

and PRV 

Lines 

Shroud 



Phill Components 

Air Flow Switch/Internal 

Gas Sensor Assembly 

Compressor 

Motor 

Dryer 

Blowdown Vessel 

Ventilation Fan Electronics Module 

Rubber Mounts 



Motor 

Rotor 

Compressor 

Blowdown vessel 

High Pressure Transducer 

Low Pressure Transducer 

Pressure Relief Valve 

Inlet Filter 

Gas Inlet 
Pressure Relief Vent 

Combi-Valve 

High 

Pressure 

Output Line 

Gas Outlet 

Redundant PRV 

Motor Stator 

Phill Components 

Lower 

Hose 

Upper 

Hose 



*

Coiled Hose  

Section 
Breakaway 

Assembly  

(2 Halves) 

Strain Relief 

Handle 

Nozzle 

Upper Hose 

Assembly Lower Hose Assembly 



*

*Hose Assembly (w/Straight Nozzle) 

*Complete with 15’ long self-coiling hose 
and jacket, NGV-1 approved nozzle, 
molded handle, single breakaway fitting 
and nozzle holder. 

*For use in applications where a straight 
nozzle will minimize the stress at the 
vehicle refueling receptacle connection. 
(e.g. Phill installed in front of the 
vehicle, receptacle at the front of the 
vehicle) 



*Hose Assembly (w/90 Degree Elbow 

Nozzle) 

*Complete with 15 ft long self-coiling hose and 

jacket, NGV-1 approved nozzle, elbow adapter, 

molded handle, single breakaway fitting and 

nozzle holder. 

*For use in applications where a 90º elbow nozzle 

will minimize the stress at the vehicle refueling 

receptacle connection. (e.g. Phill installed on 

one side of the vehicle, receptacle on the 

opposite side of the vehicle) 

Refueling Hose Options 



*Hose Assembly (Dual Breakaway) 

*Complete with 15 ft long self-coiling hose 

and jacket, NGV-1 approved nozzle, elbow 

adapter, molded handle, dual breakaway 

fittings and nozzle holder. 

*For use in applications where the primary 

breakaway may not function correctly due 

interference of the fill hose on the vehicle. 

(e.g. Phill installed on the opposite side of 

the vehicle where receptacle is located) 

Refueling Hose Options 



*



*
START Button 
•Initiates refueling 

POWER LED 
•Indicates power to Phill 

FUELING LED 
•Indicates refueling is in 

progress 

DRYING LED 
•Indicates drier regeneration 

is in progress 

ERROR LED 
•Indicates Phill has detected 

an error 

STOP Button 
•Interrupts  refueling 

Phill Meter 
•Indicates vehicle tank fuel   

level 



*Power LED is on   

*Ventilation Fan and 

Compression 

Module are off 

*Gas Sensor is active 

Standby Mode 



1.Connect Phill’s refueling nozzle to the vehicle by 
mating it to the vehicle receptacle. Push the nozzle 
firmly to lock it onto the vehicle receptacle. 

2.Press the START button on the User Panel to begin 
the refueling operation. 

3.When refueling has stopped automatically, or when 
the STOP button is pressed, wait 10 seconds. 

4.Push the handle towards the vehicle receptacle 
while pulling back on the collar of the nozzle to 
disconnect it from the vehicle receptacle.  

5.Place the nozzle into its holder for storage. 

 
 

Refueling Procedure 



*

*Owning your own gas station 

*Convenience of refueling at home 

*Drive by gasoline stations  

*Monthly fuel bill 

*Doing your part for the environment (Green) 

*Long engine life, low maintenance, low life cycle cost 
because of extremely low carbon 

*Gets the US off of foreign oil dependence 

*Mature and proven technology 

*Safer than any other fuel 

*Creates “Green” Jobs in the US 

 



Please contact Shawn McCooey, President of Natural  

Fuel Solutions for any information regarding CNG 

refueling stations, commercial and/or residential. 

 

 You may reach him at: 334-208-0458 or 

naturalfuelssolutions.com 


