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EUEb\BLENDING | NSTALLATI ON' The present invention relates to a fuel
bl'ending installation. It is known that the combustion efficiency of

certain enginfes, in particular diesel engines, varies in depgn cg uppn
the | oad conditions. When operating ht=a high | oad, the e&%gjg}g}?g&
burning i.n a diesel engine. such as a marine diesel is sufficiently high to

enabl e the engine to operate satisfactorily froma | ower grade fuel having
akblgher viscosity, herein tetFUEL "BIEENDING | INSTAKBATDON®t her hand, when

.operating under |ow |oad conditions, 'the conbustion efficiency is
consi derably | ower necessitating the use of higher grade and nore expensive
fuel such as diesel oil. In order to mnimse running costs, it is known to
'change bet ween heavy oil and diesel oil, depending on the | oad condi ti ons.
-1t is also known to Thepresent himwen’aianncnalatasn§0aa fuedr bdensingr ade
pr oduced by m xing these two grades of fuel. For exanple, the heavy oi
may have a vi sdaBEaLIALOWO0 seconds, the diesel o0il 30 seconds and the
i ntermedi ate grade 300 seconds. However, this creates a probl em of
requiring a further kkckadenownathat 'ahehcaubgs‘éa@nqefm@rlem ©ofere is an
addltlonal rlsk of the 300 second bl end

certain engines, in particular diesel engines, varies

in dependence upon the load conditions. When

operating at a high load, the efflc*ency of burning

_in a diesel engine such as a marine diesel is

suificiently high to enable the engine to operate
-._satisfactorily from a lower grade fuel hav1ng a higher
- viscosity, herein termed "heavy oil" On the.otherg

hand, when operating under low load conditions, the

combustion efficiency.is-considerably lower neceSsitating-_

the_uSe ofihigher'grade'and more expensive fuel such as

diesel oil. | ' |

In order to minimise running costs, it is knowne

to change between-heavy oil and diesel oil, depending

on the load conditions. It is also known to provide |

a third tank containing en intermediate grade produced

by mixing these two grades of fuel. For*example,_the
 heavy oil may have a viscosity of 3,500 seconds, the

diesel oil 30 seconds and the intermediate grade 300

seconds. However, this createS]a problem*of requiring

a further storage area for a third gradelaf fuel and

‘there is an additional risk of the 300 second blend




,2 not prooducing a perfect mxture and separating out wthin the storage
tank The invention is therefore concerned with blending installations )g
’Mhlch enabl e 'two grades of fuel to be 5 bl ended to provide a grade of
‘Tntermediate viscosity. In accordance with a first aspect of the invention,
there is provided a fuel oil bl endi ng™ i Astal lation - conprising a
~circulation punp, a fuel circuit in which fuel is to be constantly
rQH1rcuIated by the circulation 10 punp, -neans for introducing into the

fuel circui hotoptrddd Ehgunndé s+ st o&uwskg ahadiskharetli iy e wiLhbpottle

device within the circuit and a feed line connecting the Circuit to a fuel
consun1ng_denggtdﬂgggxxgthne bei ng connected up streamof the throttle
device.- 15 By virtue of the fact that the fuel is being constantly

recirculated in thamd dyatercticniisi theseposei bbaceeneis witH Fieddeng
di fferent grades do not separate out. Advantageously, excess fuel is Ted

back into tliest@llatiirans twiicm émebleetwpugpadet bife famd m Hdie supply to
the engine and the return fromthe engi ne being connected :
5 blended to provide a grade of intermediate viscosity.
- In accordande with a.First aspect of the invention,
_ there is provided a fuel cil blending installation
comprising a cirbulatioﬁ-pumb, a fuel ciréuit in which
fuel is to be constantly recirculatad'bj the circulafiﬁn
10 pump, means for introducing into thE'FUelicifcuit |
controlled quantities of fuels of differant gradééf--
a throttis device within the circuit ana a feed line;.
connecting the circuit to a ?uel cansuming device, the
feed llne being caonnected up stream OT the throttle dev1ce.
_'15' - By virtue oF the fact that th fuel is being
constantly rec1rcu1ated in the closed circuit it is
poSSible to ensufé-that the diFFergnt grades do not

separate out.

Advantageously, excess fuel is fed back-imto-thé

20 circuit from the fuel pumps of the engine, the supply to
tﬁgaenéine-and the fétu:n“From'the engine being connected
into the circuit on opposite sides*of a throttle device.

§  _ Advantageously,-a heater is:incdrpqrated.in'tﬁe

: :circuit to ensure thét the fuel is at tbe correct

25  temperature for the internal_combustion'ehgiﬁe,
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|nro the circuit on opposite sides-of a throtitle device. Advantageously, a
‘heater is incorporated in the circuit to.ensure that the fuel is at the
‘corfect 25 ‘tenperature for the |nternap Tonbustion engi ne. -3- An
enhanced enbodi ment of the invention provides an |nstaIIat|on for bl endi ng
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mnth the hi gh grade i'on I"ow gr
~function of 'n%ﬁasaﬁw f?ﬂéé}%'ifaé* 19@ grade fuel V¥HASYAYtall @igar ade and | ow
ende

- grade fuels.are and applied to an engi né ere 1s a risk that in

the event ofg a Eﬁmbwﬁmaewaml Suth Rafdrmepf tiatethd endi ng installation, a
fuel of too high a viscosity will be fed to the: engine. Wth a view to

mtigating the sievRigh gradeFualels suppliebeto the emyiheaidr coperdt iy loads

t e invention provi des an installation in which a by-pass line Is connected
“to- tupe tbue|predeterminediechbgsholdsand aboverthe pthreshola .dow ajradewhi ch
|s arranged to - -

fuel is blended with the high grade fuel to increase the proporation
of low grade fuel as a'function of increasing engine Toad.
10 ' "'whenenen.high grade and low grade fuels.are'Blended and
| app]ied'to an engine there is a risk that inethe event of a -
failure in various parts of the blending lnstallation, a fuel of
" “too high a viscosity will be fed to the engine. o | |
With a view to mitigating the above disadvantage, a'further
15 :enhanced embodlment of the 1nvent1on provides an installation 1n
which a by-pass line is connected = to the fuel
i}:ﬁait._the by-pass line 1ncorporat1ng a valve which is arranged to } '

lgutomatically in response fo a fatlure within the fuel circu1t to.

provide pure high grade fuel to the fuel consuming device.




E\qpen automatically in response to a failure within the fuel circuit to
%;Qrovide pure high grade fuel to the fuel consum ng devi ce. -4- The
#invention will now be described further, by way.of exanple, with referenc

"'t'o the acconpanying drawi ng, which is a bl ock schematic di agram of a

bl ending installation. Al though the Anvention will herein be described with
5 reference to a marine installation, it will be appreciated that it is

qual |y applicable to other installations, for exanple to generating sets
ald' di esel power ®se ling@tibh e 1 héw dé ddscpebéd  Furthedd,i By waiylof S common to
utilise low grade fuel having a viscosity of, say 3,000 seconds to operate
10  the | asxpmpdé pwishaaferemceeks thecdcdompanyingedtawigg) mhishiis. Such

" engines are designed to be able to cope with the slow burning heavy oil. A

ship will of ttdoclalschemattiicudtaghamsef acblpmddsg timstallakigmener at ors and t hese

~are traditionally run on high grade diesel oirl froma separate tank. The

installati i ' \ + AW . ' t _ :
oper at e on pure i Hoast AR THERE g wi L E HRETP B e T ed TR ot e, “bu |

al so enapl e&f‘é?@nc@%ﬁ' dearife INSEATRLTSA,N 18 wiaWChe Q@EP&JQEE&‘GEMEC’GV hi gh
|l oad conditions to allow the running costs to be reduced w thout the
provision. it is equally applitab]e-to other installations, for example '

to geneéating sets and diesel powered locomotives.

- In & marine ihsta]iation, it_iS'common to'utilise-low
grade fuel hévihg a viscosity of, say 3,000 seconds to operate
10 .the large slow speed diese]s qse@ for propel]ihg the-ship: Such
| enginés'are_deSignéd to be able to cope with the slow burning -
heaVy oil. A ship will often also include dieéel engines to drive
. generatoks and these are traditional1y run. on high grade dieée}-
oil from a separaie tank. The installation in fhe accompah&ing.
15 drawings allows the engines to.operate on pure diesel oil Qhen
the.low Toad conditions SO diétate, but also éﬁab]es the.engiheS"
| to operate with a lowef-gfade biénd under high Ioéd;conditions to

allow the running costs to be reduced without the provision.




-5+ O%a still further reservoir with fuel of an internmediate grade. Int L
‘accorpanyi ng drawi ng there is shown a di esel engine 10 which may for .i%
exanp?e be part of a 5 generating set. Eﬂe fuel for the diesel engine

ned in tw reservoirs 12 and 14 vihi contain diesel oil and heavy
espectively. The diesel oil 12 is fed by way of a |line 16 contai ning
ring punp 18 into a recirculation loop generally 10 desi gnat ed 20.

op conpri 2 aa stdil dirithem meegre@ir avktht feeki afran24, a heater
filter 28, a choke 30 and a’'second filter 32 A gravity feedline 34
confect s t he heapﬁerﬂedmaﬁawsradaA-to the recircula- tion loop 20 in

bétween the choke 30 and the filter 32. 15 A pressure reljef valve 36 is’
coniiected in paral | el 34 tthe rRecommpanyind PR winanbbhergr 85sgRewReRi ef val ve

33 1s connected in parallel with the C|rculat|on 22. A sup ly line 40
fprit he engine sdnsels engime k) Wi ofox h@‘g‘ﬁgﬁ% Be RA¥L g1“-’ef’urn 20
I
c

ne 42 is connected downstream th e 3 the direction.,. of
rcuI atibr. A GFRRRATINE SeL t:o(rﬁ% rf’fﬁ_){lak%lgﬁ%lgll%ﬁ? eRgine is.

contained in two reservoirs 12 and 14 whlch contain

diesel o0il and heavy oil, respectively. The diesel
oil 12 is fed by way of a llne 16 containing a
meterlng pump 18 into a rec1rculat10n loop generally
10 -des1gnated 20. The loop comprises a rec1rcu1at10n
pump 22, a static mlxer 24, a heater 26, a fllter 28,
'a-choke-BO.and a second fllter 32, A grav1ty feedline
34 comnects the heavy 0il reservoir 14 to the'reeircula;
‘tion loop 20 in between the choke 30 and the filter 32.
15 A preesure relief valve 36 is coﬁnected in parallel
-w1th the meterlng pump 18 and a pressure relief valve .
58 is connected in parallel w1th the clrculatlon
pump 22. A supply 11ne 40 fer the engine pump is |
_ coﬁnected upstream of the choke 30 and a return
.20- line 42 is connected downstream of the choke 30 in
| the dlrectlon .of circulation. - |
X Bypass line 44 contalnlng a solenoid valve 46

connects the_line 16 from the diesel oil reservoir 12

directly to the Sﬁpply pipe 40 of thefengine-lo.ﬂ




y

'suppl y pi pe 40 of the engine 10. -6- The solenoid valve 46 is normally
closed and only opens in the event of failure in one of the active el enends
of the recirculation |oop 20. In oper@tion, fuel is supplied fromthe

di esel 5 oil reservoir 12 into the recirculation |oop 20 by the
metering punp 18 which neters a predeterm ned anount of fuel into the | oop.
IﬁLjhe | oop Thiehsoflenloiids vadnss &6 |3s nesrmallpt ebobgdt Andconldyl ati on punp 22
and reheated by the heater 26 to the correct viscosity. 10. The static
m xer 24 enspeds jmopdve reveniy of fdicldrelinbyneagofathenachieke i s taken
fromthe recirculation | cop 20 by the supply line 40 of the engine and the
fuel not coedements, athdhehgrenirenlatior nkeopo2@he |ine 42. The purpose
15 of the choke 30 is to ensure a drop in pressure to_enable the fuel
fromthe return HohOperatioh duek ris supptiedtbremethecdiesrdti on | oop
20. 1f the anmgunt -of fuyel E?Ken by the engine fromthe IooB does not. exceed
t he 2umount Rgaep@@ewq%l into "the recirculation loop 20 by :

the metering pump 18 which meters a predetermined

“sonngcts the Iine 16 fromthe diesel oil reservoir 12 directly to the (IEB

amount of fuel into the loop. In the loop, the fuel
:is'conStantlj recirculated by the circulation pump 22
and reheated by the heater 26 fp-the.correct viscosity.
10 The static mixer 24 ensuies proper mixing of the fuels
| by:agitatioﬁ.'.  _ N
Fuel is taken from the recirculation loop 20-by the
suppiy line 40 of the engine and the fuel not consumed |
by the engine ig returned to the line 42.  The purpose
- 15" of the choke 30 is_to ensuré a drop in pressure to |
enable the fuel from the return line 42 to be reintro-
- duced into the recirculation loop 20. o
' | If the amount of fuel taken.by the engine from
the loop does not;exdeed the amount metered by the

- 20 metering:pump.ls then_oniy diesel oil enters the

recirqulation loop and the pressure within the
recirculation-loop will not drop. Consequently, the
‘neat diesel oil will be supplied to the engine.

" As the Pngine ioadsrincreases gso does the

- 25 qnantity of fuel consumed by the engine. When




the pressure within the recirculation loop wll not drop.

equently, the neat diesel oil- will be supplied to the engine. As the
ne | oads increases so does the 25 gquantity of fuel consumed by thg
ne. \Wen the anount of fuel consumed exceeds the anmpunt netered by
- metering punp 18 the bal ance is aut onfit ital | y introduced into ‘the

€¢j rcul ation loop 20 fromthe heavy, oil reservoir 14 through 5 t he
Bhe 34 by gravighe farminds o 5tRkb1Deddrumsd sexe eedis ophelesmbaped by t he

Q,m rcul ation punp 22. Consequently, with increasing |loads the quantity of
gel taken frompctere@ by dhe mestendcig phénp 18 chlsesbakancéaisas the |
fif i ci ency 10 of the engine increases with increasing | oads so is the.
cosity increantdnatiicald pdusitahecal ik i the evsetirenlationcy to burn

_ ‘ﬁeaper grade fuel. In the event of a failure in the electric heater 26,

{fe netering puoots 29 firom e lemvy il resemveir cHbi thoewgh 46 is

¢tivated to bypass the blending unit and feed neat diesel oil to the
5 the line 34 by gravity feed assisted by the

. : etering punp 18 then only diesel oil enters the recirecul atlon Ioo

~ pressure drop developed by the recirculation
pump 22. Conmsequently, with increasing loads
fhe quantity of fuel taken from the he_aiz;_y oil
reeervoir 14 increases, so that as the effi'c.ien'cy
10 of the 'Iengi'ne increases with 'increasing loads so
| " is the viscosity mcreased to take advantage of the
mcreased efflc:.ency to burn cheaper grade mel. '
| In ‘the event of a. fallure in the electric |
hea_ter 26, the metering pump 18 or the pump 22,_'.
- 15 the solenoid valve 46 is activated to ‘bjpa_ss the
| blending unit and feed neat diesel oil to the
engine 10.. ‘This ensures that fuel cr-high
v:.scosn:y or too low a temperature is never _
supplied to the engine by the reclrculatlon loop 20.
20 | .In addition to the elements so far descr:l.bed,-
the :Lnstallatlon mcludes a diesel oil counter 48
collected downstream of the metering pump to

measure the total amount of diesel oil consumed.




{epgi he 10.- This ensures that fuel of high viscosity or too |ow a
‘tenperature is never supplied to the engine by the recirculation |oop (Z).

20 I'n addition to the elenents so far described, the instal 0
i ncludes a diesel oil counter 48 comH &ted downstream of the metering~punp
:to nmeasure the total anount of diesel oil consuned. The pressure relief

'loop 20.. ARG PREFSUNEa oVaiNe Shsemd 38 &eFveed@ ipRavens t hat

-without the use_of a third.reseryoir,an i § i.nt er.medi gt e grade of fuel
i's avai |l abl €2 PFﬁ??Hﬁ?nhP%}dBEPaﬁgetpﬁe”@P&E 'LﬁfEQ¥-86H§IZ%¥4y changed

‘Wi th engine |oads,it.. i ossi:bl e . al ways, make . u f.-the cheapest_grade

of oil appropriai% %B?%agﬁiegﬂaggﬁng%%p% Fﬁ@téxiﬁﬁﬁQHﬁad?ﬁY ibed

When an engi b¢ nj chea ade fuel it .is preferable to run.
“the engine ogghtg tgﬁgggéﬂﬁekﬂgeﬁgﬁeoghgt?ﬁﬁ§%d5ﬁﬁernﬂfb tlo flush the

- syst The; ge ' Ln al 0 agil | . |_ushi Lhn._as nuch as '
_whenq?he ship e%%%?@f%g?té%géglék Eﬁegnanégg%ﬁ?P dveiﬂgg#QFgﬁﬂgbd from
full' load ande@guse the viscosity is constantly changed with -

‘valve 36 and_38 serve to preyent a_pressure build-up in the recirculation
Redge -

engine loads it is possible alwéys to make use of
thg éheapest'grade'df 0il appropriate for a given
~set of operating conditions.
| 10 -. When an engine has béen running-on cheap grade
| fuel'it is preferablé-to run the'engine on high
grade fuel before shutting down in order to flush
“the system,'_The described installations:facilitates_
'flushing in as.much as when the ship enters port its
';5 engihes will have been reduced from full load and as
| a result'wiIL automatically_bé_opérating on highef '
grade fuel by the time it is desired to shut off the
engines. ' ' ' '
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f;result will.automatically be operating on highen4yuuk>4+&&*bv'the tinﬁg;;

't Ls desired to shut off the engines.
i ndlng installation conprising a C|rculat|on punp “nl ﬂlln
gwhi ch f uel

) is to be constantly recircul at ed -by the means
i or introducing into 5 the fuel circujtg controlled- quantltles of fuel s
fof different grades, a throttle device Within the circuit and a feed l'i ne
'connecting the circuit to a fuel consum ng device, the feed |ine being

EConnect ed upsgaggn of the throttle device. 2. A fuel "oil blending
Q|nstallatlon'as-tlalned in cIa|n11 in 10 mhich the fuel circuit
fi ncorporates a heater. oi |l blending ipstallation as clained in

;jclalrn 1, in which Alﬂge;Lﬂﬂ] E]Qﬂgjpg ¥ﬂ§891 ﬂﬂﬁlﬁPmPFﬁﬁ‘@ﬂe% cigcutatip® ni xer.

RS ol Ao duial s i R
‘reservoir of ‘é&&‘r‘%'e?“e %15‘;?{?&131‘ Pé‘f"PorF'eSQFgg" 5@&:&1&%1"9 m -~ in
g;gbaf, . pefg.tgh?gelg UeeRlfie s i fhadt el e RS B9 aﬂfamteepa&‘; under
~.a throttle device within the circuit and a feed line connecting

thg circuit to a fuel consuming device, the feed line bexng

connected upstream of the throttle device.

2. A fuel oi]'blending insfalIation as.claimed in claim 1, in

10' which the fuel'circuit.incorporateSja_heater.

3. A fugl_ofl blending installation as claimed-in claim 1, in

which the fuel circuit additionally includes a static mixer.

4. A fuel blending installation as claimed in any preceding claim
for b]ending'high'grade and low grade fuels to supply an internal -

15 combustion engine; comprising, a reservoir of- h1gh grade fuel and a

reservoir of low grade fuel, the instal]ation being
- Operated in such a manner that the pure high grade fuel

- 1is. supplied to the engine under-operating loads up to-a-predetermined

_thresho1d ahd above the threshold low grade'FueI is blended with

' 2637_the high grade fuel to increase the proport1on of Tow grade fuel as

) a function of 1ncreasing engine load.




thraecshol d. and ‘above the threshold | ow grade fuel is blended with 20 th

*ht gh grade fuel to increase the proportion of | ow 1munlﬂjlllﬁmliuﬂnc i
«f increasing engine | oad. -10- 5. "A bl endi ng | ai

in any preceding claimi ncl udi ng a by _Eeiﬁs line connetted to f'he®fuel
circuit and incorporating a valve whic s arranged to open automatically
in response to a failure within the fuel circuit to 5 provide pure high
grade fuel to the fuel consunm ng device. 6. A bl ending tnstallation
syt ant | alg.y as béenﬂmbe‘fnﬂ‘talmzb;om aﬁadzlwlmad finfanyepceceddng dadconpanyi ng
drawi n
J including a by-pass line connected to the fuel

circuit and mcorporatmg a va'lve wh1ch is arranged to open
automat'lcany in response to a failure within the fuel circuit to

_.5 pr-ov1de pure h1gh grade fuel to the fuel consumng device.

6. A b]endmg mstanatwn substantla'l ly as herembefore descr1bed

vnth reference to the accompanymg dravring.




