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(54) ADDITIVE INJECTION DEVICE AND METHOD FOR FUELING FACILITY

(57) An additive injection device for a fueling facility
and a method for injecting an additive into fuel. The ad-
ditive injection device comprises: a storage tank for stor-
ing an additive; a pump connected to the storage tank;
and a controller connected to the pump, the controller
starting additive injection in response to fueling start at
a fueling facility, and terminating additive injection in re-
sponse to fueling termination at the fueling facility, and
further controlling the amount of the filled additive inject-
ed into the fuel in the fueling facility. The additive injection
device and the method for injecting an additive into fuel
can improve comfortableness and ssfety during additive
adding.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an additive in-
jecting apparatus, particularly to an additive injecting ap-
paratus used with a fuel dispenser.

BACKGROUND

[0002] Fuel fluids of various kinds are known in the art.
Many fuels can provide better performance when used
in combination with fuel additives. Examples of the ben-
efits of such additives include improving fuel quality and
reducing emissions. Given the benefits of blending ad-
ditives with fuel, bottled additives are popular in the mar-
ket. However, blending bottled additives with fuel is often
inconvenient and messy. For example, when a customer
refuels a vehicle with additive blended fuel at a fuel dis-
penser, bottled additives need to be purchased prior to
the refueling and poured into a vehicle fuel tank manually.
The additives are smelly and may spill as being poured
into the vehicle fuel tank. The customer also needs to
determine the quantity of required additives based on the
volume of fuel dispensed at the fuel dispenser. Further-
more, as the gasoline station is an inflammable and ex-
plosive dangerous location, the injection of additives
should avoid any hidden dangers.

BRIEF DESCRIPTION

[0003] In view of the above-mentioned technical prob-
lem, in some embodiments, the invention provides an
additive injecting apparatus configured to couple used
with a fuel dispenser, the additive injecting apparatus
comprising: a tank configured to store an additive; a pump
coupled with said tank; and a controller coupled with said
pump, said controller configured to initiate injection of the
additive in response to initiation of fuel dispensing at said
fuel dispenser and terminate the additive injection in re-
sponse to termination of said fuel dispensing at said fuel
dispenser, and operable to control a volume of the addi-
tive injected to said fuel and dispensed therewith at said
fuel dispenser.
[0004] In some embodiments, in the above mentioned
apparatus, the additive injecting apparatus further com-
prising: a housing enclosing said tank, said pump and
said controller; and a first substrate dividing the space
within said housing into a non-hazardous zone and a
hazardous zone, wherein said non-hazardous zone is
configured to preferentially accommodate electrical com-
ponents of said fuel injecting apparatus, and said haz-
ardous zone is configured to preferentially accommodate
non-electrical components of said fuel injecting appara-
tus, wherein at least one of said electrical components
is positioned in said hazardous zone and said electrical
component in said hazardous zone is anti-explosive.
[0005] In some embodiments, in the above mentioned

apparatus, said pump comprises a metering pump in-
cluding a motor and a pump head, and wherein said mo-
tor is placed in said non-hazardous zone and said pump
head is placed in said hazardous zone.
[0006] In some embodiments, in the above mentioned
apparatus, the additive injecting apparatus further com-
prising: a second substrate dividing said hazardous zone
into a hydraulic zone and an air-gap zone, wherein said
non-hazardous zone is positioned above said hazardous
zone, wherein said air-gap zone is positioned between
said non-hazardous zone and said hydraulic zone.
[0007] In some embodiments, in the above mentioned
apparatus, each of the first and second substrates is dust-
protected against ingress of solid foreign objects and
splash-protected against ingression of liquid with harmful
effects.
[0008] In some embodiments, in the above mentioned
apparatus, said housing proximate said air-gap zone and
said housing proximate said hydraulic zone each has a
ventilation hole.
[0009] In some embodiments, in the above mentioned
apparatus, the additive injecting apparatus further com-
prising: a tank gauge coupled with said controller and
operable to generate a detection signal indicative of an
volume of the additive in said tank, wherein an alarm is
generated if said volume of the additive in said tank is
determined to be outside a predetermined range accord-
ing to said detection signal, and wherein said additive is
stopped from being injected to said fuel if said volume of
the additive in said tank is determined to be less than a
predetermined threshold below a lower limit value of said
predetermined range.
[0010] In some embodiments, in the above mentioned
apparatus, said volume of the additive dispensed for said
fuel dispensing is selected from one of: 1) a predeter-
mined volume; 2) a predetermined ratio of the volume of
additive to the fuel dispensed for said fuel dispensing.
[0011] In some embodiments, the invention provides
a method for injecting an additive to a fuel, comprising:
initiating injection of said additive to said fuel by an ad-
ditive injecting apparatus in response to reception of a
signal received from a fuel dispenser indicative of initia-
tion of a fuel dispensing; controlling a volume of said ad-
ditive injected to said fuel and dispensed with said fuel
dispensing by said additive injecting apparatus; and ter-
minating said injection of said additive to said fuel by an
additive injecting apparatus in response to reception of
a signal received from said fuel dispenser indicative of
termination of said fuel dispensing.
[0012] In some embodiments, in the above mentioned
method, the method further comprising: receiving by a
controller a detection signal from a tank gauge indicative
of a volume of the additive in a tank; generating by said
controller an alarm if said volume of the additive in said
tank is determined to be outside a predetermined range
according to said detection signal; and stopping by said
controller said injection of said additive to said fuel if said
volume of the additive in said tank is determined to be
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less than a predetermined threshold below a lower limit
value of said predetermined range.
[0013] In some embodiments, the invention provides
an additive injecting apparatus, comprising: a tank con-
figured to store an additive; a metering pump coupled
with said tank and configured to inject said additive from
said tank to a fuel in a fuel dispenser and operable to
meter a volume of the additive injected to said fuel,
wherein said metering pump includes a motor and a
pump head; a controller coupled with said metering pump
and configured to control the additive injection and op-
erable to control said volume of the additive injected to
said fuel; a housing configured to enclose said tank, said
metering pump and said controller; and a first substrate
configured to divide the space in said housing into a non-
hazardous zone and a hazardous zone, wherein said
controller and said motor are placed in said non-hazard-
ous zone, and said pump head and said tank are placed
in said hazardous zone.
[0014] The additive injecting apparatus and method
provided by the present invention, relieve persons who
refuel vehicles from unpleasant experiences with bottled
additives, by automatically performing the additive inject-
ing and blending process, and controlling and determin-
ing a volume of additives dispensed with the fuel dispens-
ing. Furthermore, the additive injecting apparatus
achieves a safer configuration without extra cost and thus
improve the reliability of the additive injection, by dividing
the internal space of the additive injecting apparatus into
different zones according to each zone’s hazardous level
and placing each component into an appropriate zone.

DRAWINGS

[0015] The present disclosure will become better un-
derstood when the following detailed embodiments are
described with reference to the accompanying drawings,
wherein:

FIG. 1 is a block diagram of a gas station according
to one embodiment of the present invention;

FIG. 2 is a block diagram of the additive injecting
apparatus in FIG. 1 according to one embodiment
of the present invention;

FIG. 3 is a perspective view of the additive injecting
apparatus in FIG. 1 according to one embodiment
of the present invention.

FIG. 4 is a flow chart of a method for injecting addi-
tives to fuel according to one embodiment of the
present invention.

DETAILED DESCRIPTION

[0016] One or more specific embodiments of the
present disclosure will be described below. In an effort

to provide a concise description of these embodiments,
not all features of an actual implementation are described
in the specification. It should be appreciated that in the
development of any such actual implementation, as in
any engineering or design project, numerous implemen-
tation-specific decisions must be made to achieve the
developers’ specific goals, such as compliance with sys-
tem-related and business-related constraints, which may
vary from one implementation to another. Moreover, it
should be appreciated that such a development effort
might be complex and time consuming, but would nev-
ertheless be a routine undertaking of design, fabrication,
and manufacture for those of ordinary skill having the
benefit of this disclosure.
[0017] Unless defined otherwise, technical and scien-
tific terms used herein have the same meaning as is com-
monly understood by one of ordinary skill in the art to
which this disclosure belongs. The terms "first", "second",
and the like, as used herein do not denote any order,
quantity, or importance, but rather are used to distinguish
one element from another. Also, the terms "a" and "an"
do not denote a limitation of quantity, but rather denote
the presence of at least one of the referenced items. The
use of "including", "comprising", or "having" and varia-
tions thereof herein are meant to encompass the items
listed thereafter and equivalents thereof as well as addi-
tional items. The terms "connected" and "coupled" are
not restricted to physical or mechanical connections or
couplings, and can include electrical connections or cou-
plings, whether direct or indirect. Furthermore, "electric
circuit" or "electric circuit system" and "controller" or the
like may comprise a single component or an assembly
of a number of active elements or passive elements that
are directly or indirectly connected, for example one or
more integrated chips, so as to achieve corresponding
functions.
[0018] FIG. 1 is a block diagram of a gas station 100
in accordance with one embodiment. Detailed descrip-
tions of well-known functions, configurations or construc-
tions are omitted for brevity and clarity so as not to ob-
scure the description of the present disclosure with un-
necessary detail. Thus, the present disclosure is not lim-
ited to the exemplary embodiments which will be de-
scribed below, but may be implemented in other forms.
The gas station 100 includes an additive injecting appa-
ratus 101 and a fuel dispenser 103. In one embodiment,
the additive injecting apparatus 101 is a stand alone de-
vice placed close to the fuel dispenser 103. One or more
additive flow tubes 115 from the additive injecting appa-
ratus 101 are connected to fuel flow hoses 107 of the
fuel dispenser 103 at interconnection points 113 respec-
tively. With the additive injecting apparatus 101, additives
can be injected automatically to the fuel at an intercon-
nections point 113 to formulate additive blended fuel. The
additive blended fuel is injected to a vehicle fuel tank
through nozzles 105 after flowing through a fuel flow hose
107 downstream of the interconnection point 113.
[0019] In the example of FIG. 1, the additive injecting
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apparatus 101 is designed to be a stand alone device
placed close to the fuel dispenser 103. In alternative em-
bodiments, the additive injecting apparatus 101 can have
various configurations adapted to various application
needs, e.g., being integrated into, attached to or enclosed
in the fuel dispenser 103. Furthermore, before the addi-
tives are injected into the fuel at the interconnection point
113, check valves (not shown) are used to prevent re-
verse flow of fuels into the additive injecting apparatus
101.
[0020] Advantageously, if it is desired to refuel a vehi-
cle with additive blended fuel, the additive injecting and
blending process is performed automatically by the ad-
ditive injecting apparatus 101. In one embodiment, the
additive injecting apparatus 101 can further determine
and control a volume of additives dispensed for the fuel
dispensing, which will be discussed in more detail in the
following description, particularly with respect to FIG. 2.
As such, persons who refuel vehicles are relieved from
unpleasant experiences with bottled additives.
[0021] FIG. 2 is a block diagram of the additive injecting
apparatus 101 in FIG. 1 in accordance with one embod-
iment. In the example of FIG. 2, the additive injecting
apparatus 101 includes a tank 201 configured to store
an additive, a pump 203 coupled with the tank 201, and
a controller 205 coupled with the pump 203. With respect
to the combination of FIG.1 and FIG.2, the controller 205
is configured to initiate injection of the additive in re-
sponse to initiation of fuel dispensing at the fuel dispenser
103 and terminate the additive injection in response to
termination of the fuel dispensing at the fuel dispenser
103, and to control a volume of the additive injected to
the fuel and dispensed therewith at the fuel dispenser
103.
[0022] In one embodiment, the selection button 211 is
pressed to assert a selection signal 217 indicative of a
choice of injecting the additives to the fuel for fuel dis-
pensing at the fuel dispenser 103. If the controller 205
receives the selection signal 217 indicative of the additive
injection choice, the additive injecting apparatus 101 is
activated to standby. With the fuel dispensing process at
the fuel dispenser 103, the controller 205 in the standby
state automatically initiates the additive injection in re-
sponse to initiation of the fuel dispensing, automatically
terminates the additive injection in response to termina-
tion of the fuel dispensing, and further controls a volume
of the additives dispensed for the fuel dispensing. As the
additive injection proceeds, a display 213 receives real-
time additive dispensing information such as dispensed
additive volume, payment amount or the like from the
controller 205 and displays such information accordingly.
[0023] In one embodiment, the controller 205 controls
the additive injection according to a signal 219 received
from the fuel dispenser 103. At the moment when the
fuel dispensing is initiated, the signal 219 is asserted to
indicate the initiation of the fuel dispensing. In response
to the signal 219, the controller 205 asserts a control
signal 221 to initiate the additive injection. In one embod-

iment, prior to providing the control signal 221 to the pump
203, a motor controller 223 is adopted to transform the
signal 221 to an electrical signal 225 suitable for the pump
203. Upon reception of the electrical signal 225 indicative
of initiation of the fuel dispensing, the pump 203 is initi-
ated to pump the additives from the tank 201 to the fuel
dispenser 103 through the additive flow tube 207. Simi-
larly, at the moment when the fuel dispensing is termi-
nated, the signal 219 is asserted to indicate termination
of the fuel dispensing. In response to the signal 219, the
controller 205 asserts the control signal 221 to terminate
the additive injection. As such, the initiation and termina-
tion of the additive injection at the additive injecting ap-
paratus 101 is conducted automatically based on the in-
itiation and termination of the fuel dispensing at the fuel
dispenser 103. The controller 205 further controls the
opening and closing of the valve 209 to ensure that the
additives flowing in the additive flow tube 207 is directed
to the appropriate fuel flow hose 107 which is in use for
the fuel dispensing at the fuel dispenser 103.
[0024] As aforementioned, the controller 205 further
controls the volume of the additives injected to fuel. In
one embodiment, the volume of the additives dispensed
for the fuel dispensing is a predetermined volume. In this
instance, the controller 205 further receives the signal
219 indicative of the predetermined volume and asserts
the control signal 221 which instructs the pump 203 to
inject the predetermined volume of additives to the fuel
continuously in a single injection. To ensure accuracy of
the volume of additives injected to the fuel, the pump 203
can comprises a motor 227, e.g., a stepper motor, and
a pump head 229 to serve as a metering pump with ad-
ditive measurement function. In operations, each full ro-
tation of the stepper motor 227 produces a complete
stroke of the pump head 229 which pumps a known vol-
ume of additives out of the tank 201. By determining the
number of rotations of the step motor 227, the predeter-
mined volume of additives injected to the fuel can be
achieved. In an alternative embodiment, a ratio of addi-
tive to fuel dispensed for the fuel dispensing is a prede-
termined ratio. In this instance, the pump 203 operates
in an intermittent fashion with multiple incremental addi-
tive injections. With a predetermined increment of fuel
dispensing at the fuel dispenser 103, the controller 205
receives the signal 219 indicative of the predetermined
fuel increment and asserts the control signal 221 which
instructs the pump 203 to complete one incremental ad-
ditive injection. A ratio of additive increment to fuel incre-
ment is equal to the predetermined ratio so as to ensure
that additive injection according to the predetermined ra-
tio is achieved. As mentioned above, said volume of the
additive dispensed for said fuel dispensing is selected
from one of: 1) a predetermined volume; 2) a predeter-
mined ratio of the volume of additive to the fuel dispensed
for said fuel dispensing.
[0025] In addition to control the additive injection, the
controller 205 further generates a signal 233 indicative
of additive dispensing information such as dispensed ad-
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ditive volume, payment amount or the like. In one em-
bodiment, the controller 205 is programmed with a soft-
ware code which monitors dynamic volume data of dis-
pensed additive and calculates the dynamic payment ac-
cording to additive unit price when executed. Upon re-
ception of the signal 233 indicative of these volume data
and payment information, the display 213 is updated on
a real-time basis. In alternative embodiments, the con-
troller 205 can be further programmed to display various
types of information, e.g., advertising, graphics, promo-
tional content.
[0026] In one embodiment, the controller 205 further
receives a detection signal 231 indicative of an volume
of the additives in the tank 201 detected by the tank gauge
215. If the volume of the additives in the tank 201 is de-
termined to be outside a predetermined range according
to the detection signal 231, the controller 205 will gener-
ate an alarm. More specifically, if the additive volume in
the tank 201 is greater than an upper limit value of the
predetermined range, the alarm indicates the tank 201
is close to be full. If the additive volume in the tank 201
is less than a lower limit value of the predetermined
range, the alarm indicates the tank 201 is close to be
empty. If the volume of the additives in the tank 201 is
determined to be less than a predetermined threshold
below the lower limit value, the controller 205 stops the
additives from being injected to the fuel.
[0027] Advantageously, the additive injecting appara-
tus 101 not only conducts the additive injection automat-
ically, but also has a flexible control over the volume of
the dispensed additives, e.g., according to the predeter-
mined volume value or the predetermined ratio of additive
to fuel for fuel dispensing. As such, user experience for
dispensing additive blended fuel at a gas station is further
improved. In addition to user experience, anti-explosion
performance is also crucial for installation of a gas station.
Accordingly, the anti-explosion performance of the addi-
tive injecting apparatus 103 is also a focus of embodi-
ments of the present invention.
[0028] FIG. 3 is a perspective view 300 of the additive
injecting apparatus 101 in FIG. 1 in accordance with one
embodiment. The perspective view 300 further includes
a perspective view 301 looking from the front of the ad-
ditive injecting apparatus 101 and a perspective view 303
looking from the back of the additive injecting apparatus
101. In one embodiment, the additive injecting apparatus
101 includes a housing 305 configured to enclose the
components discussed with reference to FIG. 2 and ca-
bles connected to various electrical components like the
controller 205, the tank gauge 215, the motor controller
223 and so on. The space within the housing 305 is di-
vided into a non-hazardous zone 307 and a hazardous
zone 309 by a first substrate 311. The non-hazardous
zone 307 is positioned above the hazardous zone 309
within the housing 305. In one embodiment, the non-haz-
ardous zone 307 occupies the upper area of the space
within the housing 305, and electrical components includ-
ing the controller 205, the display 213, the selection but-

ton 211, the motor controller 223 and cables connected
to these electrical components are placed in the non-
hazardous zone 307. In one embodiment, the additive
injecting apparatus 101 further includes a power supply
(not shown) placed in the non-hazardous zone 307 for
supplying power to the controller 205.
[0029] In one embodiment, the hazardous zone 309 is
further divided into an air-gap zone 313 and a hydraulic
zone 315 by a second substrate 317. The air-gap zone
313 is positioned between the non-hazardous zone 307
and the hydraulic zone 315. Non-electrical components
like the tank 201, the additive flow tube 207 and the valve
209 are placed in the hydraulic zone 315. As aforemen-
tioned, the pump 203 in one embodiment includes the
stepper motor 227 and the pump head 229. With refer-
ence to FIG.2, the stepper motor 227 which is electrically
coupled to the controller 205 through the motor controller
223 is herein placed in the non-hazardous zone 307 and
the non-electrical pump head 229 is placed in the air-gap
zone 313. The hazardous zone 309 mainly accommo-
dates non-electrical components of the additive injecting
apparatus 101. In other words, the non-hazardous zone
307 accommodates electrical components of the additive
injecting apparatus 101, while the hazardous zone 309
accommodates non-electrical components. In some in-
stances, the hazardous zone 309 may also contain one
or more electrical components, like the tank gauge 215
placed in the hydraulic zone 315. If one or more electrical
components are placed in the hazardous zone 309, these
electrical components must be anti-explosive. In one em-
bodiment, to further enhance safety of the additive inject-
ing apparatus 101, the housing approximate the air-gap
zone 313 and the housing approximate the hydraulic
zone 315 each has one or more ventilation holes 319
and 320. As an example, the ventilation holes 319 are
positioned on back and front sides of the housing around
the air-gap zone 313 and the ventilation holes 320 are
positioned on the four sides of the housing around the
hydraulic zone 315.
[0030] Furthermore, the first and second substrates
311 and 317 for dividing the space within the housing
305 must meet a certain degree of protection provided
by an enclosure, which is also referred to as an IP code,
e.g. the standard IP code of People’s Republic of China.
In one embodiment, the minimum IP code for the first
and second substrates 311 and 317 is IP54, which indi-
cates that the protection levels provided by the first and
second substrates 311 and 317 against ingress of solid
foreign objects and liquid with harmful effects are at least
dust-protected and splash-protected.
[0031] Advantageously, the additive injecting appara-
tus 101 achieves a safer configuration without extra cost
by dividing the internal space into different zones accord-
ing to each zone’s hazardous level and placing each com-
ponent into an appropriate zone.
[0032] FIG. 4 is a flowchart 400 of a method for injecting
additives to fuel in accordance with one embodiment.
Although specific steps are disclosed in flowchart 400,
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such steps are exemplary. That is, embodiments of the
present invention are well suited to performing various
other steps or variations of the steps recited in flowchart
400. It is appreciated that the steps in flowchart 400 can
be performed in an order different than presented, and
that not all of the steps in flowchart 400 may be per-
formed. FIG. 4 is described in combination with FIG. 1
and FIG. 2.
[0033] In step 401, injection of additive to fuel by an
additive injecting apparatus is initiated in response to re-
ception of a signal received from a fuel dispenser indic-
ative of initiation of a fuel dispensing. As an example, the
additive injecting apparatus 101 initiates the additive in-
jection in response to reception of the signal 219 received
from the fuel dispenser 103 indicative of initiation of fuel
dispensing. In step 403, a volume of the additive injected
to fuel and dispensed for the fuel dispensing is controlled
by the additive injecting apparatus. As mentioned with
respect to FIG. 2, the controller 205 of the additive inject-
ing apparatus 101 has a flexible control over volume of
the additive injected to fuel and dispensed for the fuel
dispensing, e.g., according to the predetermined volume
value or the predetermined ratio of additive to fuel for the
fuel dispensing. In step 405, the injection of the additive
to the fuel by the additive injecting apparatus is terminat-
ed in response to reception of a signal received from the
fuel dispenser indicative of termination of the fuel dis-
pensing. For instance, the additive injecting apparatus
101 terminates the additive injection in response to re-
ception of the signal 219 received from the fuel dispenser
103 indicative of termination of the fuel dispensing.
[0034] One person skilled in the art will recognize the
interchangeability of various features from different em-
bodiments. The various features described, as well as
other known equivalents for each feature, can be mixed
and matched by one of ordinary skill in this art to construct
additional systems and techniques in accordance with
principles of this disclosure.

Claims

1. An additive injecting apparatus used with a fuel dis-
penser, the additive injecting apparatus comprising:

a tank configured to store an additive;
a pump coupled with said tank; and
a controller coupled with said pump, said con-
troller configured to initiate injection of the addi-
tive in response to initiation of fuel dispensing
at said fuel dispenser and terminate the additive
injection in response to termination of said fuel
dispensing at said fuel dispenser, and operable
to control a volume of the additive injected to
said fuel and dispensed therewith at said fuel
dispenser.

2. The additive injecting apparatus of claim 1, further

comprising:

a housing enclosing said tank, said pump and
said controller; and
a first substrate dividing the space within said
housing into a non-hazardous zone and a haz-
ardous zone, wherein said non-hazardous zone
is configured to preferentially accommodate
electrical components of said fuel injecting ap-
paratus, and said hazardous zone is configured
to preferentially accommodate non-electrical
components of said fuel injecting apparatus,
wherein at least one of said electrical compo-
nents is positioned in said hazardous zone and
said electrical component in said hazardous
zone is anti-explosive.

3. The additive injecting apparatus of claim 2, wherein
said pump comprises a metering pump including a
motor and a pump head, and wherein said motor is
placed in said non-hazardous zone and said pump
head is placed in said hazardous zone.

4. The additive injecting apparatus of claim 2, further
comprising:

a second substrate dividing said hazardous
zone into a hydraulic zone and an air-gap zone,
wherein said non-hazardous zone is positioned
above said hazardous zone, wherein said air-
gap zone is positioned between said non-haz-
ardous zone and said hydraulic zone.

5. The additive injecting apparatus of claim 4, wherein
each of the first and second substrates is dust-pro-
tected against ingress of solid foreign objects and
splash-protected against ingression of liquid with
harmful effects.

6. The additive injecting apparatus of claim 4, wherein
said housing proximate said air-gap zone and said
housing proximate said hydraulic zone each has a
ventilation hole.

7. The additive injecting apparatus of claim 1, further
comprising:

a tank gauge coupled with said controller and
operable to generate a detection signal indica-
tive of an volume of the additive in said tank,
wherein an alarm is generated if said volume of
the additive in said tank is determined to be out-
side a predetermined range according to said
detection signal, and
wherein said additive is stopped from being in-
jected to said fuel if said volume of the additive
in said tank is determined to be less than a pre-
determined threshold below a lower limit value
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of said predetermined range.

8. The additive injecting apparatus of claim 1, wherein
said volume of the additive dispensed for said fuel
dispensing is selected from one of: 1) a predeter-
mined volume; 2) a predetermined ratio of the vol-
ume of additive to the fuel dispensed for said fuel
dispensing.

9. A method for injecting an additive to a fuel, compris-
ing:

initiating injection of said additive to said fuel by
an additive injecting apparatus in response to
reception of a signal received from a fuel dis-
penser indicative of initiation of a fuel dispens-
ing;
controlling a volume of said additive injected to
said fuel and dispensed with said fuel dispensing
by said additive injecting apparatus; and
terminating said injection of said additive to said
fuel by an additive injecting apparatus in re-
sponse to reception of a signal received from
said fuel dispenser indicative of termination of
said fuel dispensing.

10. A method for injecting an additive to a fuel, further
comprising:

receiving by a controller a detection signal from
a tank gauge indicative of a volume of the addi-
tive in a tank;
generating by said controller an alarm if said vol-
ume of the additive in said tank is determined to
be outside a predetermined range according to
said detection signal; and
stopping by said controller said injection of said
additive to said fuel if said volume of the additive
in said tank is determined to be less than a pre-
determined threshold below a lower limit value
of said predetermined range.

11. An additive injecting apparatus, comprising:

a tank configured to store an additive;
a metering pump coupled with said tank and
configured to inject said additive from said tank
to a fuel in a fuel dispenser and operable to meter
a volume of the additive injected to said fuel,
wherein said metering pump includes a motor
and a pump head;
a controller coupled with said metering pump
and configured to control the additive injection
and operable to control said volume of the ad-
ditive injected to said fuel;
a housing configured to enclose said tank, said
metering pump and said controller; and
a first substrate configured to divide the space

in said housing into a non-hazardous zone and
a hazardous zone, wherein said controller and
said motor are placed in said non-hazardous
zone, and said pump head and said tank are
placed in said hazardous zone.
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