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INTRODUCTION 
 
Alternate Energy Systems, Inc., a corporation 
devoted to the solution of energy-oriented 
needs, represents the culmination of years of 
experience, knowledge, skill and proven results. 
 
We're a company operated by experts. People 
with a vast knowledge of the industry. People 
who are aware of energy problems - and know 
how to solve them. 
 
Every member of AES has been closely 
involved with the energy needs in the past and 
continues to offer a more valid and precise 
solution to the energy needs of the present and 
future. 
 
With total capability to handle your needs from 
start to finish, we are continuously aware that 
what we're doing is vital to the continued 
success and operation of those who use our 
equipment. For every dollar invested with an 
Alternate Energy System, we see to it that 
maximum return is realized quickly and 
efficiently. 
 
 
WHAT IS A PROPANE STANDBY PLANT? 
 
A "standby plant" - as the term implies, is 
something standing by to do a job. A propane 
standby plant, offered to industrial and utility 
users of natural gas, is a system that is an 
alternate source of energy in the event the 
natural gas source is curtailed or shutoff. 
 
While some facilities use oil as a standby plant, 
oil is not a direct replacement for natural gas 
and will not burn in natural gas burners or 
applications. Thus, oil requires a separate set of 
burners, controls and piping. 
 
Propane or LPG is an ideal standby fuel for 
natural gas because, propane when mixed with 
air, will duplicate the burning characteristics of 

natural gas and allows the user to utilize 
existing natural gas burners, piping and 
controls. 
 
A propane system generally consists of: 
• PROPANE STORAGE TANK(s); 
• A PUMP to transfer LPG to the Vaporizer; 
• A VAPORIZER to convert the liquid propane 

to a gas; 
• A MIXER or BLENDER to mix the vaporized 

propane with air. 
 
 
WHY USE A STANDBY SYSTEM?  
 
While there are many reasons a standby system 
is used, the principal reason is insurance 
against interruption of normal natural gas 
supply. Another incentive is that many utility 
companies offer what is known as an 
"interruptible rate" to industrial customers. 
 
First - interruption of natural gas?  
Many are not aware that natural gas utilities 
purchase or contract from a pipeline, a certain 
amount of natural gas for a certain period. This 
supplies both residential users as well as 
industrial users. However, the residential user is 
the priority user and, during an unusually long 
winter or unexpected cold spells, the residential 
user will consume more natural gas than 
anticipated - leaving less for the industrial user. 
 
For the industrial user, not receiving their full 
requirement of natural gas can cause costly 
damage to parts and equipment if gas flow is 
interrupted at a critical moment or, it may even 
cause a complete plant shutdown. 
 
Utility firms, aware of the dilemma of industrial 
users, encourage the installation of some sort of 
standby system in the event natural gas is 
interrupted. As an incentive, most utility 
companies offer what is known as an 
"interruptible" rate to those with standby 
systems. This rate, usually substantially lower 
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than the "firm" rate, is enjoyed year around, 
even if the supply of natural gas is never 
interrupted. Should the utility company give 
notice of an interruption (sometimes less than 
24 hours), the industrial facility continues 
operation by switching over to their standby 
system. 
 
Since the "interruptible rate" is enjoyed every 
day of the year, not just during cold months 
when gas is most critical, it is possible to 
amortize the cost of a standby facility, including 
the installation, over a very short period of time, 
usually in less than two years. 
 
 
WHAT IS A PEAKLOAD SHAVING PLANT? 
 
Peakload Shaving is a term used by the utility 
companies. As we said before, utilities purchase 
a certain amount of gas over a fixed period of 
time. The best laid plans cannot take into 
consideration unexpected cold spells, a burst 
line or other events that could happen to disrupt 
the planned quota. 
 
If the utility should need more gas than it has 
contracted, they pay a premium price – if the 
gas is available, to begin with. So, to insure 
extra gas and avoid premium price for gas 
above the contracted amount, many utility 
companies use propane, mixed with air, to 
duplicate the BTU content of natural gas. This 
mixed gas is then used to supplement the 
utility's gas supply, allowing a more consistent 
fuel rate from their supplier and help meet peak 
demand loads. 
 
 
WHO USES A STANDBY PLANT?  
 
Utilities and municipalities, clay product 
manufacturers, glass makers, bakeries, metal 
processing firms, textile industries, chemical 
companies or, any industrial company that uses 
natural gas in any of its processes. 
 
 
WHAT IS LP-GAS?  
 
LP-Gas or LPG is the abbreviation for liquefied 
petroleum gas, with the most commonly known 
being propane and butane. At normal atmos-
pheric pressure and temperatures, LP-Gas is in 

the gaseous state. However, it is converted to 
the liquid state with moderate pressure. This is 
why LPG is transported and stored in tanks or 
containers having at least 250 psi working 
pressure. 
 
The main source of LPG is natural gas and 
crude oil mixtures as they come from active oil 
and natural gas wells. Though propane is 
similar to natural gas (methane), propane has 
2520 BTU per cubic foot, compared to 
1050 BTU per cubic foot for natural gas. That is 
why propane, when mixed in proper proportion 
with air, is an excellent supplement or 
replacement to natural gas. 
 
Physical Properties of Propane: 
 
a) BTU per gal. = 91,500 
b) Specific Gravity of liquid @ 60 °F (Water = 

1.0) = 0.509 
c) Specific Gravity of gas @ 60 °F (Air = 1.0) = 

1.522 
d) Cubic feet of gas per gal. = 36.20 
e) Boiling Point of Liquid @ Sea Level when 

released to air = -44 °F 
f) Vapor Pressure @ 60 °F = 92 psi 
g) Vapor Pressure @ 100 °F = 172 psi 
 

 
 
WHAT IS A PROPANE VAPORIZER?  
 
A propane vaporizer is actually a boiler. 
However, instead of boiling water, it boils 
propane or other LPG. It may sound strange 
that heat is required to vaporize propane when 
propane will boil (and evaporate) at - 44 °F but, 
when propane vaporizes by expansion alone, it 
causes a refrigeration action that would freeze 
valves and burner nozzles. Therefore, heat is 
required to offset the refrigeration action. 
 
There are two types of LPG vaporizers. A direct 
fired type uses a portion of the propane it 
vaporizes to supply the heat for the vaporization 
process. The indirect fired type uses an outside 
source of heat, such as steam, hot water, or 
electricity, to vaporize the propane.  
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MIXERS AND BLENDERS  
 
After the liquid propane has been vaporized, it 
needs to be mixed in proper proportion with air 
to duplicate the characteristics of natural gas. 
This is where mixers and blenders come in. 
 
There are several methods to mix air and LPG 
vapor but, probably the most simple method is 
to use a venturi and a nozzle. This method, as 
well as other methods, holds very accurate 
air-to-fuel ratios through a narrow range. This 
type mixer does not generally require 
compressed air for operation. However, the 
maximum achievable system pressure is some-
what limited. The mixture of air and vapor is fed 
into a surge tank, where it is maintained at a set 
pressure, and then drawn from the surge tank 
for use. This type system is usually recom-
mended for intermittent periods of use and is 
very simple to operate. 
 
Blenders and modulating proportioning mixers 
are more complex but, are accurate and 
capable of mixing propane with air in large 
volumes at high pressure. These systems are 
recommended for continuous or long periods of 
usage, and are ideally suited for peakload 
shaving and larger installations. 
 
Regardless of the type vaporizer and mixer, a 
standby system can be designed for the require-
ments of small users, or the requirements of 
large industrial and utility users. In these times 
of uncertain oil prices and supplies, a standby 
system should be considered by all natural gas 
users. Just like we keep a spare tire for our 
automobile in the event of a flat, a standby 
system is a spare fuel supply in the event 
natural gas is interrupted or demand cannot be 
met. 
 
 

ALTERNATE ENERGY 
SYSTEMS' VAPORIZERS 

 
Alternate Energy Systems manufactures a com-
plete line of liquid LPG vaporizers (direct fired, 
indirect fired) in capacities from 80 GPH to 
5500 GPH. The vaporizers are manufactured to 
the rigid codes of the American Society of 
Mechanical Engineers (ASME), latest edition of 
NFPA #58, and are approved for Factory Mutual 

(FM) or Industrial Risk Insurers (IRI) 
installations. 
 
We, as a manufacturer, go far beyond the 
requirements and codes and are continually 
working to produce equipment with the most 
modern engineering techniques available. 
 
 
DIRECT FIRED VAPORIZERS 
 
Requiring no electrical source for operations, 
the direct fired vaporizer is manufactured in 
capacities of 50, 80, 120, 160, 240, 360 and 480 
gallons per hour propane vaporization at 0 °F 
inlet temperature. 
 
Featuring a unique primary and secondary air 
burner that assures quick ignition, there are no 
openings or louvers at the base of the unit 
which could cause pilot outage problems. The 
units are manufactured with a bronze/brass 
liquid inlet valve, dual liquid level control to 
prevent liquid carryover, and stainless steel ball 
float with 600 psi pressure rating. Encased in a 
durable steel sheet metal cabinet, the door is 
easily removed for simple access and main-
tenance to burner assembly and temperature 
control valve. The vaporizing tube and all 
propane piping conform to the standards of 
Section VIII, Division I of the ASME Boiler & 
Pressure Vessel Code, NFPA #58, and are 
approved for Factory Mutual (FM) or Industrial 
Risk Insurers (IRI) installations. Model Number 
(AE) designates gallons per hour propane 
vaporization at 0 °F inlet temperature. 
 
 
WATER BATH VAPORIZERS 
 
The horizontal water bath vaporizers are 
rectangular in design, with top and sides 
insulated with fiber board insulation to hold 
water bath temperature, and are covered with 
aluminum panels. The vaporizing tube and all 
propane piping conform to the standards of the 
ASME Boiler and Pressure Vessel Code, NFPA 
#58 and are approved for Factory Mutual (FM) 
or Industrial Risk Insurers (IRI) installations. 
 
Using a mixture of water and antifreeze solution 
as a heat exchange medium, the units are skid 
mounted, factory tested prior to shipment, ready 
for connection to properly sized electrical, liquid 
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propane inlet, and vapor outlet. The model 
number (WB) designates gallons per hour 
propane vaporization at 0 °F inlet temperature. 
 
 
MODEL WB-200 THRU WB-350 
 
These models are manufactured with a venturi 
type burner, standing pilot, and thermocouple. 
The burner controls are enclosed for protection 
from the elements. Standard safety devices 
include: (1) failsafe burner and pilot controls, (2) 
high water bath temperature limit, (3) low water 
limit, (4) low propane temperature switch, and 
(5) water temperature control. Electrical require-
ments are AC 120/220 V 50/60 Hz, 15 A, single 
phase. 
 
 
MODEL WB-450 THRU WB-2000 
 
These models are manufactured with a power 
type burner, controlled by a flame safeguard 
system. The burner controls are enclosed for 
protection from the elements. Complete with 
first and second stage burner regulation, 
standard safety devices include: (1) high water 
bath temperature safety, (2) low water level 
safety, (3) flame failure lockout, (4) combustion 
air flow switch, (5) low burner gas pressure 
safety, and (6) high burner gas pressure safety. 
Failure on any of these conditions will cause the 
system to lockout and to sound an alarm. 
Electrical requirements are AC 120/220 V 50/60 
Hz, 15 A, single phase. 
 
 
MODEL WB-2200 THRU WB-55OO 
 
These models are manufactured with a Power 
type burner controlled by a programmer with 
burner controls, which is enclosed for protection 
from the elements. Complete with first and 
second stage burner regulation, standard safety 
devices include: (1) high water bath temperature 
safety, (2) low water level safety, (3) flame 
failure lockout, (4) combustion air flow switch, 
(5) low burner gas pressure safety and (6) high 
burner gas pressure safety. Failure on any of 
these conditions will cause the unit to lock out 
and sound an alarm. Electrical requirements: 
AC 380/460 V  50/60 Hz, three phase. Alternate 
Energy Systems is supplying a step-down 
transformer for the control circuits. 

STEAM VAPORIZERS  
 
Alternate Energy Systems has a complete line 
of vertical steam vaporizers in capacities of 40 
to 2700 gallons per hour. The steam tube is of 
multipass design to transfer maximum heat to 
the liquid with tube bundle. All propane piping is 
conforming to the ASME Boiler and Pressure 
Vessel Code. 
 
The steam vaporizers are complete with steam 
temperature regulator, electric liquid level 
control, liquid inlet valve, solenoid valve, steam 
trap and steam back check valve. 
 
 
ELECTRIC VAPORIZERS  
 
Alternate Energy Systems has just introduced 
its newest unit, the LECTRAPAK electric 
vaporizer. Utilizing electric resistance heaters 
and designed for safety and dependability, the 
system meets all requirements of NFPA 
Pamphlet #58. 
 
LECTRAPAK is complete with liquid inlet 
solenoid valve, approved for LP-Gas at 250 psig 
and ASME approved safety relief valve. All 
electrical meets the requirements of NEC 70 for 
Class I, Group D, Division II locations. The 
vaporizer has full 100% turndown capability and 
is available in capacities of 25 kg/h and 50 kg/h. 

 
 

ALTERNATE ENERGY 
SYSTEMS' MIXERS 

 
Alternate Energy Systems, Inc. manufactures a 
complete line of propane-air blending and 
mixing systems, ranging in capacity from 7 MM 
BTU to 500 MM BTU per hour. 
 
Our complete line of venturi mixers and POM 
Mixers utilize the finest quality material and 
knowledge to meet the requirement of agencies 
and insurance companies governing the LPG 
industry. 
 
 
VENTURI MIXERS  
 
Intended and designed for outside service, 
these mixing systems only require 115 volt, 
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single phase electrical for operation. Using 
pressurized propane vapor through a venturi 
arrangement to inspirate air, the BTU content of 
the mixture is determined by regulated propane 
vapor pressure. The pressure in the integral 
surge tank is monitored by pressure switches. If 
the pressure drops below factory-set, customer-
adjustable setpoints, the venturi mixer is cycled 
on until the system pressure is again above the 
setpoint. Should the system pressure drop 
further, additional venturi mixers (in multi-venturi 
systems) are activated. Systems with capacities 
of 30 MM BTU per hour and higher use elec-
tronic pressure transducers and a program-
mable logic controller (PLC) instead of the 
mechanical pressure switches. 
 
The skid mounted systems are complete with 
surge tank, blow down, safety relief valve 
protection, high and low mix gas safety, low 
propane pressure safety and dual check valve 
system. Solenoid valves are explosion proof, 
and pressure switches and electronic pressure 
transducers are of standard type. 
 
All systems are manufactured to the require-
ments of the ASME code, latest edition of NFPA 
#58, and approved for Factory Mutual (FM) or 
Industrial Risk Insurers (IRI) installations. The 
Model number (HVS) of the venturi system 
designates millions of BTU per hour propane-air 
mixture. 
 
Standard models have an output pressure of 
5 psi propane-air mixture. The output pressure 
can be adjusted between 4-9 psi. High pressure 
models with output pressure from 10 to 50 psi 
propane-air mixture are available and require 
compressed air for operation. 
 
 
PISTON OPERATED MIXERS – P.O.M.  
 
The simplicity of Alternate Energy Systems' 
P.O.M. provide the ultimate in reliability and 
operation. Manufactured to meet or exceed 
industry specifications set forth by the ASME 
Boiler and Pressure Vessel Code and latest 
edition of NFPA #58, these systems require 
compressed air for operation. Using a uniquely 
designed rotatable piston valve to control flow, 
mixed gas and regulate the mixed gas BTU 
content, these units are virtually maintenance 
free and eliminate problems and restrictions 

commonly associated with diaphragms and 
piston rings of conventional mixers. Once set, 
the unit will mix two gases at the same ratio, 
regardless of downstream demand. 
 
The units are supplied with LPG regulator, 
compressed air regulator, safety relief valve 
protection on the mixed gas line, and check 
valves on the air and propane inlet to prevent 
backflow. Standard units include a general pur-
pose first outage control panel with PLC and 
electronic pressure transducers. They are 
designed to shut down in the event of (1) high 
mixed gas pressure, (2) low mixed gas pressure, 
(3) low propane vapor pressure, (4) low air 
pressure, and (5) excess differential pressure 
(gas-to-air). Failure on any of the conditions will 
cause the system to shut down. The cause of 
the failure will be indicated on the first outage 
control panel. The mixer remains in shutdown 
status until manually restarted. 
 
When used with the optional "Accu-Blend" 
system (a solid state controller combined with a 
signal from a gravitometer, calorimeter, Wobbe 
Index Meter or other BTU measuring device), 
the system will automatically control the BTU 
output. 

 
 
 

ALTERNATE ENERGY 
SYSTEMS' MODULE UNITS  

 
Alternate Energy Systems, Inc. manufactures 
the most complete line of packaged standby 
equipment available in the industry. These 
packages, complete with interconnecting piping 
and wiring, are ready for connection to liquid 
propane inlet, properly sized electrical, and 
mixed gas outlet. 
 
These skid mounted packages can be factory or 
field modified to accept flow control systems, 
specific gravity meter, special annunciator 
panels, or a large number of other options to 
allow the customization of any system to meet 
any specific specification. 
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DIRECT FIRED VAPORIZER WITH VENTURI 
MIXER MODULE  
 
These skid mounted, packaged systems utilize 
a direct fired vaporizer (or combination of 
vaporizers) with a venturi type mixing system. 
Designed for capacities ranging from 7 MM BTU 
to 40 MM BTU per hour, the units are manu-
factured to meet or exceed requirements of the 
ASME Pressure Vessel Code and latest edition 
of NFPA Pamphlet #58. Intended for intermittent 
service, the units are approved for Factory 
Mutual(FM) or Industrial Risk Insurers (IRI) 
installations. 
 
Standard design output pressure between 4 and 
9 psi. Higher pressures of 10 to 50 psi are also 
available and require compressed air for 
operation. The vaporizer model number (AE) 
designates gallons per hour propane vapori-
zation at 0 °F inlet temperature, and the mixer 
model (HVS) designates millions of BTU per 
hour propane-air mixture. Models with capacity 
requirements of more than 120 GPH use a 
series of two or more vaporizers, manifolded 
together for correct GPH. Electrical 
requirements are AC 115/220 V, 50/60 Hz, 
single phase. 
 
 
WATER BATH VAPORIZER WITH VENTURI 
MIXER PACKAGE  
 
These skid mounted, packaged systems utilize 
a horizontal water bath type vaporizer with 
venturi type mixing system and are designed for 
capacities of 14 MM BTU to 250 MM BTU per 
hour. Manufactured to meet or exceed require-
ments of the ASME Pressure Vessel Code and 
latest edition of NFPA Pamphlet #58, they are 
approved for Factory Mutual (FM) or Industrial 
Risk Insurers (IRI) installations. 
 
Standard design output pressure between 4 and 
9 psi propane-air mixture. Higher pressures of 
10 to 50 psi are also available and require 
compressed air for operation. The vaporizer 
model number (WB) designates gallons per 
hour propane vaporization at 0 °F inlet tempera-
ture, and the mixer model (HVS) designates 
millions of BTU per hour propane-air mixture. 
Electrical requirements vary with 
vaporizer/mixer size. The model number for the 
capacity requirement governs the type of 

vaporizer, burner, and safety features. Refer to 
Sections Vaporizers and Mixers for more 
information. 
 
 
WATER BATH VAPORIZER WITH POM 
MIXER PACKAGE 
 
These skid mounted, packaged systems utilize 
the water bath vaporizer and piston operated 
mixing system and are designed for capacities 
of 20 MM BTU to 500 MM BTU per hour. 
Complete with interconnecting piping and 
wiring, they are ready for connection to liquid 
propane inlet, properly sized electrical and 
mixed gas outlet. 
 
Requiring clean, dry compressed air for 
operation, the mixing system is usually mounted 
on top of the water bath vaporizer. Applicable 
for continuous duty or total stand-by, the units 
are designed for 20:1 turndown ratio. Complete 
with first outage annunciation, the systems have 
automatic safety shutdown with manual re-start. 
 
The vaporizer model number (WB) designates 
gallons per hour propane vaporization at 0 °F 
inlet temperature, and the mixer is sized accord-
ing to millions of BTU per hour propane-air mix 
requirements and system pressure require-
ments. Refer to Sections Vaporizers and Mixers 
for more information. 
 
 
OTHER MODULE UNITS  
 
Many of the vaporizers and mixing/blending 
systems manufactured by Alternate Energy 
Systems, can be manufactured inside portable, 
prefabricated buildings; palletized on structural 
steel skids to include compressors; or 
customized to meet the requirement of any 
user. For more information, contact your area 
distributor or the factory. 
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ALTERNATE ENERGY 
SYSTEMS' ACCESSORIES 

 
Alternate Energy Systems has a complete line 
of accessories and LPG equipment to compli-
ment and complete any propane standby 
system. 
 
We manufacture or carry a complete line of 
pump packages, valves, controls, metering 
systems, flow recorder/controller systems and 
tie-in assemblies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All equipment manufactured by Alternate 
Energy Systems is available in various configur-
ations and with various options. Please consult 
your area distributor or the factory for your 
specific requirements. 
 
Alternate Energy Systems reserves the right to 
make changes or add improvements without 
notice and without accruing any obligation to 
make such changes or add such improvements 
to previously sold product. 
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