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SUBJECT: KNOt^l YOUR OIL BURNER NOZZLES
Nhat they are,  what they do and how to take care of  them.
(Taken from Fue1 0i l  & 0i ' l  Heat)

The nozz le  o f  any  h igh  pressure  burner  seems l i ke  a  smal l ,  ins ign i f i can t  par t ,
but  i t  sure can cause headaches i f  not  pampered and handled with the utmost
o f  respec t .  The method you employ  ln  hand ' l lng  th is  p iece  o f  equ ipment ,  e i ther
correct ly or abusively,  can be the di f ference between customer sat isfact ion
and  d issa t i s fac t ion .

Nozz ]e  manufac tur ing  is  a  p rec is ion  job ,  bu t  because o f  the  ex t reme ' ly  la rge
number  o f  nozz les  used each year ,  manufac tur ing  must  be  on  a  p roduc t ion  l ine
basis.  There are many nazzle manufacturers,  and each str ives for  the h ' ighest
qua l i t y  p roduc t  poss ib le .  Qua l i t y  con t ro l  i s  the  password  in  th is  bus iness .
Tes t ing  and packag ing  are  jus t  as  impor tan t .

Since al l  manufactuners of  h igh pressure burners do not use the same type of
alr  hand' l ing parts,  the air  pat terns of  burners vary to the extent that  they
can be  c lass i f led  as  requ i r ing  e i ther  ho l ' low spray  or  so l id  spray  nozz les  fo r
the  bes t  e f f l c iency  resu l ts .  Th is  then requ i res  tha t  each nozz ' le  manufac turer
produce both hol low and so' l id spray nozzles to meet these burner requirements.

In  l igh t  o f  the  smal ' le r  type  o f  equ ipment  be ing  used,  h igher  e f f i c ienc ' ies  and
general  dependabi l i ty  of  component parts and contro ' l  systems, i t  becomes a
"must"  that  a l ' l  parts be compat ib ' le and comply wi th the burner manufacturer 's
recommendat ions.

Nozzles are extreme' l .v high on the l is t  of  parts that  are changed qu' i te regu-
lar ly,  so i t  becomes very important that  the service technic ian understand
the  necess i ty  to  rep lace  a  nozz le  w i th  one o f  the  same ga l lonage,  ang le  o f
spray,  and above a' l l  e lse the correct  nozzle to match the air  pat tern of  the
burner,  which may be ei ther the hol ]ow or sol id spray type.

A great deal  of  t ime, thought and engineer ing went into the speci fy ing of  the
or ig inal  nozzle on the job.  The serviceman must stay wi th the or ig inal  "specs"
for the nozzle unless something unusual  occurs,  such as an addi t ion to the
home or connect ion of  upper rooms that up to th is point  had not been f in ished
of f  fo r  use ,  a l l  o f  wh ich  adds  heat ing ' load  tha t  must  be  compensated  fo r .

Any organizat ion providing burner service to any and al l  types of  burners
should have a f i le system to ident i fy each job and l is t  informat ion on the
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nozzle capaci ty,  angle of  spray and whether the burner requires a sol  id or
ho ]  I  ow cone nozz ' le .

Unt j ' l  just  a few years ago, the burner manufacturer 's recornmendat ion as to
the type nozzle had to be rel ied upon or the memory of  an old-t imer i f  the
manufacturer was no 

' longer 
around. The only equipment for  determining the

air  pat tern of  a burner,  and therefore the type of  nozzle to be used, was nOt
por tab le  and ava i ' lab1e on ly  fo r  research  and labora tory  work .

Today we have avai lab1e two easy-to-operate,  portab' le pieces of  equipment that
deteimine the air  pat tern and dictate the type of  nozzle and angle of  spray.
The capac i ty  s t i l ' l  has  to  be  ca lcu la ted ,  bu t  tha t  i s  an  en t i re ' l y  d i f fe ren t
sub jec t .

Your  repor te r  i s  fami l ia r  w i th  the  la rge  nozz le  manufac turers ,  and i t  must  be
assumed tha t  a ' l l  such  compan ies  fo ]1ow r ig id  manufac tur ing ,  qua l i t y  con t ro ]  '
tes t ing  and packag ing  procedures .  Each manufac turer  checks  ou t  h is  nozz ' les
fo r  de i i very  ra te  (SFh)  and ang le  o f  spray  and then care fu l l y  packs  the  nozz le
' in  a  meta l , -  p las t ' i c -o r  cardboard  conta iner .  The nozz le  shou ' ld  rema ' in  in  i t s
o r ig ina l  con ta iner  un t i l  i t  i s  to  be  used .

A nozz ' le  cons js ts  o f  an  ou ter  she j l  o r  body ,  and the  or j f i ce  i s  in  the  dead
cen te r  o f  th i s  body .  Th is  o r i f i ce  i s  no t  jus t  a  ho le  bu t  a  h igh ly  eng ineered
passa-c,e for  the oi l  to f ' low through and form into ei ther a ho' l low cone or
so l id "cone spray .  I t  i s  manufac tured  w i th  g rea t  p rec is ion  to_ insure  i t s  ex-
ac tness  ( tn i i  i i  why  i t  i s  so  impor tan t  no t  to  c lean th is  o r i f i ce  w i th  any th ing
meta l  I  i c  ) .

Tangent ia l  s lo ts  a re  mach ined on  the  face  o f  the  va ' l ve  o r  d isc  and lead f rom
the source  o f  o i ]  in  the  back  o f  the  nozz le  th rough the  s lo ts  in to  the  swi r l
chamber ,  wh ich  is  tha t  space be tween the  t ip  o f  the  va lve  and the  or i f i ce  when
the  noz i le  i s  comp ' le te ly  assembled .  Th is  s ize  o f  these tangent ia l  s ' lo ts ,  and
the  number  o f  them,  con i ro ]  the  f low ra te  o f  the  nozz le  and the  swi r l ing  ac t ion
obta ined in  the  swi r l  chamber .

Some nozz ' les  come in  th ree  par ts ,  and the  th i rd  par t  locks  the  va ' l ye  o r  d isc
in to  p lace  p roper l y .  A  f i rm hand- t igh t  pos i t i on  i s  su f f i c ien t  to  pu t  th ' i s .
va lve  or  d isc  i ' n to -p1ace.  Ex t reme pressure  may have a  tendency  to  c rush  the
s lo ts  and d is to r t  f ' l ow ra te .  F ina l l yn  a  f i l te r  i s  ins ta l led  to  remove any
mjnute  par t i c ' les  f rom the  o i l  as  smal l  as  25  to  50  mic rons .

I f  the nozzle must be cleaned on the job,  i t  cannot be emphasized too strongly
to  NEVER use any th ing  o f  a  meta l  na ture  such as  a  need ' le ,  p !n ,  w i re  o r  penkn i fe .
Scra tches  and d is to r l ion  w i ' l l  occur  and ru in  the  nozz le .  Changes in  vo ]ume and
ang le  o f  spray  w i l l  occur  over  wh ich  you have no  cont ro l .

The disc that  you remove has the tangent ia l  s lots through which every drop of
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o i l  mus t  pass .  These  s lo ts  a re  accura te ly  nach ined  and  s ized ;  aga in ,  NEVER
use any th ing  meta l  when  c lean ing  th is  par t  (F igure  3 ) .

A  good ,  cheap  c lean ' ing  too l  fo r  th j s  purpose  i s  ava ' i l ab le  everywhere . . .  a
too thp ick .  Shaved down to  a  f ine  po in t ,  th is  l i t t le  p iece  o f  wood does  an
exce l ' len t  iob  o f  c ' lean ing  the  tangent ia l  s lo ts  and on i f  i ce .  Good ho t  water
under  p ressure  is  exce l  len t  fo r  f  

' l ush ' ing .  
A lso ,  there  are  severa ' l  l  i qu id

c leaners  o r  soJven ts  ava i lab le  fo r  the  purpose .  I f  no th ing  e ' l se  i s  ava i ' l ab le ,
c lean  #2  hea t ing  o i l  w i l ' l  do  the  job .

As you look through the nozzle or i f ice
you might  see  a  cobweb f i lm across  the
w i l l  do  no  harm.

toward  a  s t rong l igh t  a f te r  c lean inq ,
open ing .  Th is  i s  normal  and usua l  and

Most nozzle manufacturers recommend that you do not take a new nozz' le apart
be fore  ins ta l ' l i ng .  Th is  i s  good adv ice ;  however ,  we do  suggest  tha t  you  re -
move the  s t ra iner  and check  to  see i f  the  locknut  j s  f i rm ly  seated .  You do
no t  have  to  fo rce  i t ;  j us t  be  ce r ta in  i t  i s  snug .

The same manufacturers also recommend that you instal l  a new nozzle rather
than  c ' l ean  the  o1d  one .  Th is  m ' igh t  seem' l i ke  a  sa les  p i t ch  to  se l l  more
nozz les ,  bu t  i t  rea ' l ' l J ,  i s  good adv ice .  I t  ac tua l l y  cos ts  more  to  c lean a
nozz le  than to  ins ta l ' l  a  new one.  Be cer ta in ,  however ,  tha t  you  rep lace  i t
w i th  one o f  the  same type,  (ho11ow or  so ' l id )  ga l lonage and ang ' le  o f  spray .
Chang ing  any  o f  these spec i f i ca t ions  may very  we l l  cause fu tu re  d i f f i cu l ty .
I f  you do not have the exact replacement,  i t  then becomes necessary to c lean
the  or ig ina l  nozz le  and re ' ins ta ' l l  i t .

These nozz les  are  des igned to  de l i ver  the  spec i f ied  ga l lonage a t  an  o i1  p res-
sure  o f  

' 100 ' lbs .  pe r  square  inch .  Var ia t ion ' in  th i s  p ressure  causes  var ia t ion
in  the  f ' l ow ra te .  I t ' i s  per rn iss ib1e to  vary  th is  p ressure  w i th in  sma ' l l  

' l i rn i t s

such  as  85  lbs .  on  the  low s ide  and  l l 5  lbs .  on  the  h igh  s ide .  Any  changes
beyond these l imi ts shou' ld be taken care of  by changing the nozzle to the next
sma l ]e r  o r  la rger  s i ze ,  as  requ i red ,  and  ma in ta ined  as  c lose  to  the  100  lbs .
per  square  inch  pressure  as  poss ib ' le .

The a ' |1 - impor tan t  nozz le  takes  a  lo t  o f  pun ishment .  I t  i s  in  the  ho t tes t  spo t
on the burner and exposed to high combust ion chamber temperatures.  I t  performs
three  func t ions :

l .  I t  b reaks  up  the  heat ing  o i l  in to  f ine  drop le ts ,  normal ly  ca l led  a tomiza-
t ' ion .  These f  ine ly -d iv ided par t i c les  o f  o i l  m ix ing  w i th  the  a ' i r  de l  i vered
by the burner fan and igni ted by the hot electr ic spark permit  rapid com-
bus t ion  w i th in  the  combust ion  chamber  a rea .

2 .  The  hea t ing  o i1  i s  supp l ied  to  the  nozz le  under  100  lbs .  pe r  square  inch
pressure ,  and the  nozz le  o r i f i ce  de l i vers  on  the  cor rec t  amount  to  be  burned.

.*j
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3. The type and size of  nozzle selected detenmines the f inal  resul ts for  a
part i tu lar  burner to perfonn sat isfactor i ly  in any given furnace or boi ler .

To  sunmar ize  br ie f i yn  we l i s t  a  few do 's  and don ' ts :

1.  Do NOT carry loose nozzles in your pocket,  tool  box or service t ruck.

2.  Do NOT use anything metal  when cleaning a nozzle.

3 .  Do NOT have d i r ty  hands  when hand l ing  nozz les .

4" Do NOT try to c lean a nozzle i f  you have the exact replacement.

5.  D0 keep your nozzles protected unt i l  you are ready to instal l .

6,  D0 hand' le the nozzles careful ly.

7.  D0 use a patented nozzle wrench or the correct  s ized box wrenches for
remova l  and re ins ta l la t ion  o f  th is  de l i ca te  p iece  o f  equ ipment .
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ORIFICE 600 SPRAY AN6LE

CUTAWAY OF TYPICAL  O IL  BURNER NOZZLE
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' A l l  s r zes  a re  Hago  Type  P
,  ,  F i xed  f  i r e  mode l s  have  one . Je lay  s f ) l eno rc l  o i l va l ve .  Low  f  r r e  s l a r t  mode l s  have  nozz le  l r ne  so leno i cJ

o t l va l ve ,  bvpass  so leno td  o t l va l ve  a r { l  ad l us tab le  o i l p ressu re  regu la t r ng  va l ve ;  LFS  moc le l s  w r t h  R8184

combus l r on  sa fegua rd  p ro r r i de  p repu rge  on l y ,  mode l s  w i t h  R4150A  p rov i de  p repu rge  and  po ' , t p i l r qe

'Hago Type 'ES"  o r  Type "P"  nozz les  o f  the  same spray  ang le  as  shown above rnay  a lso  be  t l sed .

NOZZLES
Sizes Recommended for

Malibu Boilers

Model
Capac i ly

(GPH)
Spray

Pail6rn Angle

M-100 1 .00 Sol id 60 "-80'

M-120 1 .20 Sol id 60 "-80 0

M.150 1.50 Sol id 60 '

M-200 2.00 Sol id 60 '
M-250 2.50 Semi-Sol id 60"

Set  d ra f  t  over  f  i re  a t  - .01  to  - .02  inches  w.c .

Set  smoke a t  0  to  1 .

Bo i le r
Model

Burner
Model

t lotor HP
{3450 RPM}

Molor
Voltage

Fir ing
Rats .GPH

.  Nozzle gugpl ied-ffiTfns|d Oi l  Pump
Press-PSl

Combustion
Saleguard

" Fir ing
Seguence

80 SERIES BOILER

80-04 GC-534 1/3 115/60/1 5 .0 5.0 60 100 R8184 F xed

80.05 GC-434 1/3 1 15/60/1 6.2 6.0 60 1 1 0 R81 84 r xeo

80.06 HC.34 1/3 1 15/60/1 7 .4 5.0 60 220 R81 84 F xeri

80.07 HC-34 1 t3 1 15/60/1 8 .6 6.0 A N 205 R81 84 t- xed

80.08 HC-34 ' t  /? 1 15 /6011 9.8 7.0 60 200 R8184 F x e d

80.09 HC-34 1 / 3 1 15/6011 1 ' t . 0 8.0 60 1 9 0 R81 84 F ixed

80.10 HC-34 1 /3 1 15/60/1 12.2 8.0 60 235 R8184 Fixed

80-11 PR.863 3t4 1 15/60/1 '13 .4 9.0 45 225 R81 84 LFS

80-12 PR.863 314 1 15i60/1 1 4 . 6 9.0 45 270 R81 84 LFS

80-13 PR-863 3t4 1 15/60/1 1 5 . 8 10 .0 45 255 R81 84 LFS

80.14 PR-585-1 I 240t60t1 1 7 . 0 1 1 . 0 A E 240 R8184 LFS

8 0 . 1 5 PR.585-1 z 240t60t1 18.2 12.0 A A 235 R8184 LFS

80-16 PR-585-1 z 240t6411 1 9 . 4 13 .0 45 225 R81 84 L F S

Bo i l e t
S i ze

Burner
Model

Nozz le '
Fue l  Pump

Pressure.PSl
Oi l  Inpu l

( G P H )Manu lac ture l G P H Angle  Type

78-105 1 00871 031 Monarch 1 .00 6 0 ' R 1 1 0 1 n 6

78-120 '100871031 Monarch 1 .20 6 0 ' R 100 1 .20

78-155 1 00871 031 Monarch 1 .50 6 0 " R 105 1 . 5 5

78-175 1 0 0 8 7 1 1 1 1 Monarch 1 , 7 5 6 0 " R 100 1 . 7 5

78-225 1 0 0 8 7 1 1 1 1 Monarch 2.25 4 5  " R 100 2.25

78-280 100871 1  1  1 Monarch 2.75 4 5 " R 100 2.80

78-330 780001 591 Monarch 3.00 4 5 ' R 120 3.30

78-385 780001 591 Monarch 3.50 4 5 " R 120 3.85

78-440 780001 591 Hago 4.00 4 5 " R 120 4.40


