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SAFETY PRECAUTIONS
T h e  f o l l o w i n g  s y m b o l s  i n  t h i s  m a n u a l  s l g n a l  p o t e n -
t ia l l y  dangerous  cond i t ions  to  the  opera tor  o r  equ ip -
ment .  Read th is  manua l  care fu l l y .  Know when these
cond i t ions  can ex is t .  Then,  take  necessary  s teps  to
pro tec t  personne l  as  we l l  as  equ ipment .

|WARNINGI  Onan  uses  th l s  symbo l
- throughout this manual to
warn of possible serlous personal Injury.

ImsE Il llr',I,Tli[*ff" "- possibre

Fue ls ,  e lec t r i ca l  equ ipment ,  ba t te r ies ,  exhaust  gases
and mov ing  par ts  p resent  po ten t ia l  hazards  tha t  cou ld
resu l t  in  ser ious ,  persona l  in ju ry .  Take care  in  fo l low-
ing  these recommended procedures .

o Use Extreme Caution Near Gaseous Fuels.  A
constant potent ial  explosive or f  i re hazard exists.

D o  n o t  f i l l  f  u e l  t a n k  n e a r  u n i t  w i t h  e n g i n e  r u n n i n g .
Do no t  smoke or  use  open f lame near  the  un i t  o r
the  fue l  tank .

Be sure  a l l  fue l  supp l ies  have a  pos i t i ve  shuto l f
va lve .

Do not use naked l lame or weld in the vicinity of fuel
instal lal ions or systems unti l  the fuel has been evacuated and
the tank or system purged.

Keep al l  tuel l ine connections t ighi and check system
frequently to prevenl leaks.

Have a  f i re  ex t rngu isher  nearby .  Be sure  ex-
t ingu isher  i s  p roper ly  ma in ta ined and be  fami l ia r
w i th  i t s  p roper  use .  Ex t ingu ishers  ra ted  ABC by
the  NFPA are  appropr ia te  fo r  a l l  app l i ca t ions .
Consu l t  the  loca l  f  i re  depar tment  fo r  the  cor rec t
type  o f  ex t ingu isher  fo r  var ious  app l ica t ions .

o Guard Against Electr ic Shock

Remove electr ic power before removing protec-
t i ve  sh ie lds  o r  touch ing  e lec t r i ca lequ ipment .  Use
rubber  insu la t i ve  mats  p laced on  dry  wood p la t -
fo rms over  J loors  tha t  a re  meta l  o r  concre te  when
around e lec t r i ca l  equrpment .  Do no t  wear  damp
c lo th ing  (par t i cu la r ly  wet  shoes)  o r  a l low sk in
sur faces  to  be  damp when hand l ing  e lec t r i ca l
e q u i p m e n t .

Jewelry is a good conductor of electr ic i ty and
shou ld  be  removed when work ing  on  e lec t r i ca l
equ ipment .

A lways  use  an  appropr ia te ly  s ized ,  approved
doub le- th row t rans fer  sw i tch  w i th  any  s tandby
genera tor  se t .  DO NOT PLUG PORTABLE OR
STANDBY SETS DIRECTLY INTO A HOUSE
R E C E P T A C L E  T O  P R O V I D E  E M E R G E N C Y
POWER.  l t  i s  poss ib le  fo r  cur ren t  to  f low f rom
genera tor  in to  the  u t i l i t y  l ine .  Th is  c rea tes  ex-
t reme hazards  to  anyone work ing  on  l ines  to
restore oower.

Use ex t reme caut ion  when work ing  on  e lec t r i ca l
components .  H igh  vo l tages  cause in iu ry  o rdeath .

Fo l low a l l  s ta te  and loca l  e lec t r i ca lcodes .  Have a l l
e lec t r i ca l  ins ta l la t ions  per fo rmed by  a  qua l i f ied
l i censed e lec t r i c ian .

r  Do Not Smoke While Servicing Batter ies

Lead ac id  ba t te r ies  emi t  a  h igh ly  exp los ive
hydrogen gas  wh ich  can be  ign i ted  by  e lec t r i ca l
a r c i n g  o r  b y  s m o k i n g .

r Exhaust Gases Are Toxic

Prov ide  an  adequate  exhaust  sys tem to  p roper ly
expe l  d ischarged gases .  Check  exhaust  sys tem
regu lar ly  fo r  leaks .  Ensure  tha t  exhaust  man i fo lds
are  secure  and no t  warped.

Be sure  the  un i t  i s  we l l  ven t i la ted .

o Keep The Unit  And Surrounding Area Clean

Remove a l l  o i l  depos i ts .  Remove a l l  unnecessary
grease and o i l  f  rom the  un i t .  Accumula ted  grease
and o i l  can  cause overheat ing  and subsequent
eng ine  damage and may present  a  po ten t ia l  f i re
hazard .

Do NOT s tore  any th ing  in  thegenera torcompar t -
ment  such as  o i l  cans ,  o i l y  rags ,  cha ins ,  wooden
b locks  e tc .  A  f  i re  cou ld  resu l t  o r  the  genera tor  se t
opera t ion  may be  adverse ly  a f fec ted .  Keep the
f  loor  c lean and dry .

o Prolect Againsl  Moving Parts

Avo id  mov ing  par ts  o f  the  un i t .  Loose jacke ts ,
sh i r ts  o r  s leeves  shou ld  no t  be  permi t ted  because
of  the  danger  o f  becoming caught  in  mov ing
parts.

Make sure  a l l  nu ts  and bo l ts  a re  secure .  Keeo
power  sh ie lds  and guards  in  pos i t ion .

l f  ad jus tments  rnus t  be  made wh i le  the  un i t  i s
runn ing ,  use  ex t reme caut ion  around ho t
man i fo lds ,  mov ing  par ts ,  e tc .

Do no t  work  on  th is  equ ipment  when menta l l y  o r
phys ica l l y  fa t igued.
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SCOPE
In fo rmat ion  in  th is  bu l le t in  app l ies  to  na tura l  gas ,
manufac tured  (c i ty )  gas  and LP ( l ique f ied  pe t ro leum)
gas .  Th is  bu l le t in  i s  no t  in tended to  be  an  ins ta l la t ion
m a n u a l ,  b u t  r a t h e r  a  d e s i g n  g u i d e .

A l l  t ypes  o f  ins ta l la t ion  prob lems cannot  be  covered
because oJ  the  var ie ty  o f  requ i rements .  l l l us t ra t ions  o f
ins ta l la t ions  are  on ly  typ ica l  and do  r ro t  represent
ac tua l  ins ta l la t ions .  They  do  represent  recommen-
dat io r rs  o f  the  manufac turer .

CODES AND REGULATIONS
Gaseous fue l  rns ta l la t ions  are  governed by  var ious
loca l  coCes and NFPA (Nat iona l  F i re  Pro tec t ion
Assoc ia t ion)  Pamphle t  58 .  Because o f  ioca l
v a r i a t i o n s ,  c o n s u l t  t h e  l o c a l  g a s  d i s t r i b u t o r  f o r  t h e
par t i cL ; la r  gaseous fue l  regard ing  the  ins ta i la t ion .

EXCERPTS FROM NFPA PAMPHLET 58
ONAf . i  reccmmends tha t  the  ins ta l ie r  o r  a rch i tec t
become fami l ia r  w i th  the  cur ren t  I ' JFPA Standard  58 .

1 .  A l l  p i p i n g ,  t u b i n g ,  f  i t t i n g s  a n d  v a l v e s  f o r  u s e  w i t h
v a p o r  L P  g a s  s h a l l  b e  s u i t a b l e  f o r  a  w o r k i n g
pressure  o t  125 Ps ig  (862 kPa) .

2 .  LP gas  vapor  a t  p i 'essures  exceed ing  20  ps ig
( 1 3 8  k P a )  s h a l l  n o t  b e  p i p e d  i n t o  a n y  b u i i d i n g  f  o r
f  u e l  p u r p o s e s ,  e x c e p t  b u i l d i n g s  o r  s e p a r a t e  f  i r e
d i v i s i o n s  o f  b u i i d i n g s ,  u s e d  e x c l u s i v e l y  f o r  h o u s -
ing  in te rna l  combust ion  eng ines  and fo r  research
and exper in ten ta l  labora tor ies .

3 .  C a s t  i r o n  p i p e  f i t t i n g s  ( e l i s ,  t e e s ,  c r o s s e s .
c o u p l i n g s .  f l a n g e s  o r  p l u g s )  s h a l l  n o t  b e  i j s e d .

4 .  F l e x i b l e  c o n n e c t o r s ,  o r  h o s e  c o m p l y i n g  w t t h'  
sec t ion  235 o f  NFPA 58 may be  used be tween the
conta i r re r  and regu la to r ,  o r  be tween the  regu la to t
a n d  t h e  g a s - a i i  m i x e r ,  w i t h  t h e  a p p r o v a l  f o r  t h i s
a p p i i c a t i c n .  o f  a n y  o {  t h e  a u t h o r i t i e s  l i s t e d  i i r
sec t ion  1200 o f  NFPA 58.

5  A l l  p r p i n g ,  t u b i n g  a n d  h o s e  s h a l l  b e  t e s t e d  a f t e r
assembiy  and proved f  ree  f  ro rn  leaks  a t  no l  less
than normal  opera i i r rg  i r ressure-s  Tes ls  sha l l  no t
be  made ur i th  a  f lame.

E .  P i p i n g  c u i s i d e  ' e u i l d i n g s  m a y  i : e  b u r i e d ,  a b o v t :
g r o u n d ,  o r  b o t h ,  D u t  s n a l l  b e  w e i l  s u p p c t  i e i j  a n d
pro tec tec i  aga ins t  phys ica i  t ia rnage.  Where  so i i
cc r iC i i ions  wt i ien l ,  a l !  p ip i : .9  sha l !  t l c  i i r c t i ) i t€ t
t : ? i rS t  r ; g r l r 1 ' , ; , , 31 i .  , . , \ he i e  i l ^n . j e iS : ,  ,  - .  r .  : ^ , ; '  . :  t -

NFPA requires that al l  standby generator sels be instal led in a
l ireproof room or separate bui lding. Fuel l ine sizes are determined
by individual uni l  requirements and musl include approved shulof l
devices. Al l  hardware, such as l ines and f i t t ings, must meet local
codes.

GAS AS A FUEL
Gas is  a  des i rab le  fue l  fo r  in te rna l  combust ion
e n g i n e s  e v e n  t h o u g h  t h e r e  m a y  b e  a  s l i g h t  l o s s  i n
power .  A l though gaseous fue ls  genera l l y  have h igher
oc tane ra t ings  than gasc l ine ,  some manufac tured
"c i ty "  gases  have a  lower  oc tane ra t ing .  You can
increase the  combust ion  e f f i c iency  o f  an  eng ine
w i t h o u t  p r o d u c i n g  m o r e  h e a t  b y  i n c r e a s i n g  t h e
compress ion  ra t io .  The type o f  fue l  l im i ts  the  com-
press ion  ra t io  o f  an  eng ine .  However ,  na tura l  gas  and
p r o p a n e  g e n e r a l l y  a l l o w  h i g h e r  c o m p r e s s i o n  r a l i o s .

Gaseous fue ls  have a  low res idue conten l  and
g e n e r a l l y  b u i l d  u p  m i n i m u m  c a r b o n  d e p o s i t s .  G a s -
e o u s  f  u e l s  m i x  m o r e  t h o r o u g h l y  w i t h  a i r  t o  p r o d u c e  a
m i x t u r e  w h i c h  b u r n s  m o r e  c o m p l e t e l y  t h a n  g a s o l r n e
m ix tu  res .

Advantages  o f  Gaseous Fue l  Opera t ion :

1 .  l \4 in imum carbon fo i 'mat ion

2 .  L e s s  s l u d g e  i n  o i l .
3 .  L e s s  v a l v e  b u r n i n g .
4 .  N o  w a s h  d o w n  o f  c y l i n d e r  r v a l l  l u b r i c a t i o n  d u r i n g

eng i r re  s ta r t ing .
5 .  No te t ra -e thy l  lead  to  fou l  spark  p lugs  and o ther

e n g r n e  p a r t s .

6 .  E x c e l l e n t  a n t i k n o c k  q u a l i t i e s .

7  Smal l  a rnorn t  o f  con tamrnat ing  res idL ;es .

E .  A  n e a r l y  h o r n o g e n e o u s  m i x t u r e  i n  c y l i n d e r .

TYPES OF GASEOUS FUELS
I  h e  s e l e c t i o n  o f  a  p a r t i c u l a r  g a s  f u e i  t i e p e n d s  o n  ( 1 ;
a v a i l a b i l i t . v .  ( ? )  e f f i c i e n c y  r e q u i r e d .  ( 3 )  e n g i r i e
a p p l i c a t i o n  ( m o b i l e  o r  n o t ) ,  ( 4 )  i n t t i a l  c o s t ,  a n d  ( 5 )
ccs t  o f  ope ra t i on .

Ba l s i c  f . r e l  s l r uc tu ; ' c  de te rm ines  the  amoun t  o f  hea t  a
f  L . i e l  can  p rod t t ce .  D ry  gases  va ry  i n  hea t  co t - i t en i  as  do
g a s o i i r e .  d i e s e i  f u e i  c r  c t h e r  f u e l s .  F o r  e x a m p l e .
r r o p a f i e  3 f ) d  b u i a n e  h a v e  c o n s l i e r a b i y  h i g h e r  h e a t
va l r ; es  t han  do  i - i ' r e thane  and  e t i i ane .
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BTU/cu f t  (121.4  MJ/m3) .  No dera t ing  wou ld  be
necessary  w i th  th is  f  ue l .  Refer to  Techn ica l  Bu l le t in  T-
017 to r  "Rat ing  Fac tors  fo r  E lec t r i c  Genera t ing  Sets . "
l f  p ropane is  used,  type  HD-5  propane is  recommend-
e d .

POWER COMPARISON
A genera tor  se t  us ing  bu tane,  p ropane,  o r  a  commer-
c i a l  m i x t u r e  o f  b o t h  w i l l d e l i v e r n e a r l y t h e  s a m e  p o w e r
a s  i f  u s i n g  g a s o l i n e .
1 .  U s i n g  1 1 0 0  B T U  ( 4 1  M J / m 3 )  g a s , a  u n i t w i l l  d e l i v e r

80  to  95  percent  o f  i t s  gaso l ine  ra ted  power .
2 .  U s i n g  8 5 0  B T U  ( 3 2  M J / m 3 ) g a s ,  a  u n i t  w i l l  d e l i v e r

B0 to  85  percent  o f  i t s  gaso l ine  ra ted  power .
3 .  Us ing  600 BTU (22  MJ/m3)  gas ,  a  un i t  w i l l  de i i ver

70  to  75  percent  o f  i t s  gaso l ine  ra ted  power .
4 .  U s i n g  4 5 0  B T U  ( . 1 7  M J / m 3 )  g a s ,  a  u n i t  w i l l  d e l i v e r

50 to 60 percent of i ts gasol ine rated power.

i r la tu ra l  gas  is  composed pr imar i l y  o f  methane and
vary ing  amounts  o f  o ther  d ry  gases  w i th  a  heat
conten t  o f  about  1000 BTU/cu  f t  (37 .25  MJ/m3) .  l t  i s
p iped f  rom the  source  to  po in ts  o f  consumpt ion .  In
loca l i t ies  s i tua ted  fa r  f  rom the  source ,  na tura l  gas  is
compara t ive ly  expens ive  as  a  fue l .  Loca l i t ies  no t
serv iced by  na tura l  gas  f  requent ly  have a  manufac-
tu red  gas  sys tem.

Man u f  ac tu  red  gas  is  no t  g  rea t ly  adaptab le  as  a  f  ue l  f  o  r
genera tor  se ts  i f  e f f  i c rency  is  impor tan t  because i t s
heat  va lue  is  so  lo r r ;  you  must  dera te  the  eng ine  as
much as  50  percent .  Whi le  gas  manufac tur ing  cos t  i s
usua l ly  h igher  than fo r  o ther  types  o f  fue ls ,  there  are
no s to rage prob lems such as  w i th  LP Eas.  Ambien t
tempera ture  a lso  has  no  e f fec t  on  supp l ies .

LP gas  ( l ique f ied  pe t ro leum gas)  i s  a  commerc ia l
mixture of propane and butane. The rat io between the
two varies with local temperatures and user re-
qu i rements .  Whi le  p ropane vapor izes  a t  a  lower
tempera ture  than bu tane,  bu tane has  a  h igher  heat
content.  Stored and transported under pressure in
tanks, LP gas at normal temperatures is a vapor.  By
increasing pressure and lowering the temperature, i t
remains  in  a  l ique f ied  s ta te  un t i l  w i thdrawn f rom i ts
storage tanks.

TEMPERATURE AND PRESSURE
Tempera ture  and pressure  are  in te rdependent .  l f  gas
tempera ture  is  changed,  the  pressure  w i l l  change
propor t iona l l y .  You can change a  gas  a t  room
tempera ture ,  fo r  example ,  to  a  l iqu id  by  compress ion
and s to re  i t  in  a  c losed conta iner .

You can change a  l iqu id  a t  a tmospher ic  p ressure  to  a
g a s  b y  r a i s i n g  t h e  t e m p e r a t u r e  t o  t h e  l i q u i d ' s  b o i l i n g
p o i n t  s u c h  a s  b o i l i n g  w a t e r .  V a p o r i z i n g  L P  g a s  b u i l d s
pressure  w i th in  the  conta iner .

Working Pressure
The fue l  sys tem components  must  opera te  a t  var ious
work ing  pressures  depend ing  on  the  k ind  o f  gas ,  s ize
and length  o f  fue l  l ines ,  number  o f  genera tor  se ts
supp l ied  by  a  g iven source ,  ambien t tempera ture .  e tc .
Components  must  have the  s t rength  to  func t ion
proper ly  under  an t ic ipa ted  or  ca lcu la ted  max imum
work ing  pressures .  LP gas  tanks ,  fo r  example ,  must
w i t h s t a n d  a  w o r k i n g  p r e s s u r e o f  2 5 0 p s i ( 1 7 2 0  k p a ) a s
spec i f ied  in  Pamphle t  58 ,  Nat iona l  F i re  Pro tec t ion
Assoc ia t ion .  Regu la to rs  must  conform to  the
app l icab le  spec i f i ca t ions  o f  the  same agency  in
add i t ion  to  per fo rming  the  func t ions  fo r  wh ich  they
are  des igned.  The f  ina l  regu la to r  in  a  sys tem must  be
ab le  to  ma in ta in  a  cons tan t  p ressure  w i th in  a
prescr ibed range wh ich  may be  f rom 3  ounces
i 1 . 3  k P a )  t o  5  p o u n d s  ( 3 5  k P a )  a t  t h e  i n t e r .

Some codes prohibit  lhe use of high pressure accumulator tanks
within the bui lding or high pressure fuet supply piping to naiural
gas units ot 350 kW and larger. For these instal lai ions, ihe gas
supply must enter the bui lding under low pressure and be"boosted" by the generator sel.

There are several  ways of measuring and expressing
pressure. Pressure measured with a manometer is
expressed in  inches  or  mi l l imet res  o f  water  o r  mer -
cury .  Pressure  measured w i th  agauge iserpressed in
ounces ,  pounds per  square  inch  (ps i )  o r  k i lopasca ls
(kPa).  Because both systems are used, refer to the
pressure  equ iva len ts  in  Tab le  1 .

TABLE 1. PRESSURE EQUIVALENTS

1 inch  water  co lumn =  0 .58  ou n . 2 10 rnm water  co lumn =  98 .4  Pa
11 inch  v , /a te r  co lumn =  6 .38  ounces . / in .2 280 mm water column = 2755 Pa
.11  inch  water  co lumn =  0 .4 lb i in .2 280 mm water colurnn = 2.76 kPa
1 tVll::3Ll1_rnch water column _
1  l b / i n .2  =  16  ounces / i n .2

1.  kPa -  102 mm Water  co lumn___
1 Pa = 0.1 mm r, ' rater column

1 lbr in.2 = 2.04 inch mercury_qq1qCIn 10 mnr  mercury  co lumn =  1 .33  kPa
--1 in9funq@b.'____

_l_ite! lgld a!ma.1p h qrq _1419ju1rj__
._ "1 _qlJlq e4L1 = 1_13_j11c h_ryat9r_9_ql_q m_A,__

1 inch rnercury co lumn = 13.59 inch water

- 1 t(Pa_Z!_rnqi-grercurv column
_l_mm Iei!"Uty_gglumn = 13.59 mm r,vater column

I SjSndald_qjqglp_here = 102 kPa



TABLE 2 .  AVERAGE FUEL CONSUMPTION AT FULL LOAD lN CU FT/HR (m3, /HR)

MODELS I R P M _ NATURAL GAS LPG*

1 . O A J 1 , 8 0 0 33 (0.93 1 3  (0 .37  )
2.5AJ 3,600 62 11,76) 2 5  ( 0 . 7 1 )
2 . 5 L K 1 , 8 0 0 5 4  ( 1 . 5 3 ) 23 (0.6s)
4.OccK '1,800 90 2.55) 40 ( 1 1 3 )
5 .OCCK 1 , 8 0 0 1 1 5 3.26) 4 7  ( 1 . 3 3 )
6 . 5 N H 1,800 1 5 0 4.25 6 0  ( 1 . 7 0 )

7 .5J  B 1 , 8 0 0 t z o 3.57 6 3  ( 1 . 7 8 )
10 .OccKB 3,600 200 5.66 1 0 0  ( 2 . 8 3 )

1 2 . 5 J C 1,800 230 o . c  I 92 (2 .60)
12 .sRJC 1,800 m! {q.sjl 92 (2 .60)
1 5 . 0 J C 1 , 8 0 0 255 (7.22\ 1 1 0 (3 1 1 )
1 5 . 0 R J C 1.800 25s (7.22], 1 1 0  ( 3 . 1 1 )
30.0EK 1,800 6 0 0  ( 1 7 . 0 ) 245 (6 .94)
45.0EM 1,800 6 9 0  ( 1 7 . A 2 9 0  ( 8 . 2 1 )
55.0EN 1 , 8 0 0 8e0 (25.2) 3 5 5  ( 1 0 . 0 )
55 .0K8 1.800 840 (23 8) 330 {9.34)
70.0KR 1 , 8 0 C I

I 000 (28.3)
E 5 . O K R 1,800 i ,400 (39 .6 4 0 0  ( 1 1 . 3 )
1 1 5 . O W A 1 , 8 0 0 1 . 8 0 0  ( 5 1 . 0 730 (20 t ,

140.0wE '1.800 1 , 4 5 0  ( . 1 1 . 0 (207 \
150.0wE 1,800 1,450 (41  .0 730 (207 )
170.0w8 1 .800 2,500 (70.8 1 000 (28.3)
250.0FT 1,800 3,000 (84.9
350.0wF 1.800 3,850 (109.0)
400.0wK 1 , 8 0 0 4 , 2 0 0  ( 1 1 8 . 9 )

' L P G :  1  g a l l o n  -  3 6 . 5 c u  f t ,  1  l b  -  8 . 5 c u  f t ,  1  l i t r e  =  0 . 2 7 3  m 3 ,  1  k g  =  6 . 5 3  r .

SYSTEM COMPONENTS
Components  depend on  ind iv idua l  requ i rements .
However ,  the  fo l low ing  components  a re  usua l ly  s tan-
dard .

Regulators
Gaseous fue l  i s  metered  to  the  carbure tor  on  a
demand bas is .  A  regu la to r  (demand or  secondary
type)  i s  supp i ied  w i th  fue l  a t  an  in le t  p ressure  on ly
s l igh t iy  above a tmospher ic  p ressure .  l f  supp ly
pressures  are  h igh  (above 6  ounces  or  2 .6  kPa) ,  an
add i t iona l  p r imary  regu la to r  i s  used to  reducc  the
s i :pp ly  p ressure  tc  a  su i tab ie  ieve l .  Two pr i r 'nary
regu ia to rs  used in  ser ies  a re  re te r re , j  t c  as  a  " two-

s tage"  reEu la f  :on  : i y ts tem.

Regu la to rs  a re  no t  a lways  separa te  un i ts .  They  may
be in tegra ted  w i th  a  conver ie r  o r  carbure tor  bu t  the i r
func t ion  remains  the  same.

Onan recommends venl ing regulators in bui ldings lo the outside.
Gas leakage could occur i f  the regulator has diaphragm fai lure.
t ieavy industr ial l ine regulators with a rel ief valve def ini tely need a
venl.

A separate regulalor must never be used
between the tank and converler in a l iquid

withdrawal system.

Fegu ia to rs  a re  des igned to  do  a  par t i cu ia r  job  in  a
par t i c r : l r r  sys ie r r r .  A  regr . i ta to ; -  des ig r ;ed  fo r  use  in  a
vap,J r  gas  sys tc rn  cannot  be  used in  a  l iqu id  gas
sys tem wi t ! " rou t  mod i f i ca t ion  Regu la to rs  shou ld  be
i l tO i r i i i e i  w i le i€ ;  t le ; ' , r  w i l i  rece ive  leas i  v ib ra t ion .  They
slcr- l iC not i - ;e , l  areas t f  exirer i"re heat.

- : a p  
C e r r . . j : , l t  : e ! . , a t c i  ! n

l i :  
" ' i . r j 1 '  r  - - t . . : : - . :  ^ i  

- .
,  i : : i , , i - , . 1 : t i  1 : . : '  : l  - , : ' - , ; ; : r i _ : l

.1, :

" ' nnq t  r  c i p rnq  ' oa  i
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TABLE 3 .  REGULATOR SELECTION

MODELS

IF SOURCE PRESSURE IS:

6  to  11  Oz.
(2.6 to 4.7 kPa)

11 Oz. to 1 Lb.
(4.7 to 6.9 kPa)

1 to 2 Lbs.
(6 .9  to  14  kPa)

2 to 4 Lbs.
(14 to 27 kPal

4 Lbs. to Over
(27 kPa or Over)

A K ,  A J ,  L K
C C K ,  J B ,  C C K B ,  N H
J C ,  R J C
E K
E M ,  5 5 . O E N
K B
K R
WA,  WE
W B
FT

1
q

2
N o n e
None
None
N?:"

N o n e

1
5
z
?

4
4
4
4
6
o

1
5
z

A+

.+

4
4

1
6

z

2

J

4
4
i

1
q

2

J

J
A
+

A

+

-Thermac regu la to r  s tandard  on  EK,  EM,  EN,  KB,  KR,  WA,  WB,  WE and FT gas  fue l  IMPCO sys tem.  Max imum
supp ly  p ressure  to  Thermac is '1  2  ounces  (5 .2  kPa) .  Thermac ou t le t  p ressure  ts  3  ounces  fo r  1000 BTU gas
( .1  .3  kPa fo r  3 .7  MJ/m3 gas) .

. "Combinat ion  na tura l  gas-gaso l ine  sys tems can use regu la to r  in  nex t  co lunrn .  For  na tura l  gas ,  no  regu la to r  i s  needed
up to  11  ounces  (4 .7  kPa l .

NOTE:  Code numbers  re fe r  to  KEY co lumn in  Tab le  5  fo r  regu la to r  par t  number  and ident i f i ca t ion .

pressures  up  to  12  ounces  (5 .2  kPa) .  For  regu la to r
se lec t ion  o f  h igher  supp ly  p ressures ,  see  Tab le  3 .

Models WF and WK shouldn't  require an addit ional regulalor for
natural gas. The WF and WK require a 20 psi (138 kPa) natural gas
supply and therelore do nol use a THERMAC valve.

WF and WK models only: l f  ui i l i ty gas
pressure is below 20 psi (138 kPa), a gas

boosler must be furnished. However, the booster (optional i lem)
supplied by Onan requires that inlei pressure (to booster) be no
greater  than 2  ps ig  (13 .8  kPa) ,  45  inches  (1143 mm) H20,  and no
less  than 0 .5  ps ig  (3 .45  kPa) ,  13 .9  inches  (352 mm) H20.  Shou ld
gas pr€ssure not fal l  between these l imits, some system redesign
wil l  be necessary.

Converter (Vaporizer)
These components ,  used on ly  in  LP gas  l iqu id

wi thdrawal  sys tems,  p rov ide  heat  fo r  vapor iz ing  l i -
ouef  ied  fue l .  Vent  a l l  LP oas  conver te rs  to  ou ts ide  o f
b u i l d i n g .

TABLE 4 .  INLET PRESSURE TO SECONDARY
REGULATOR (Straight Gaseous Fuel Only)

PRESSURE

2 t o 6 o z .
(0 .9  to  2 .6  kPa)

A ^ 7  t n q n e i

(2 .6  to  34  kPa

'Usua l ly  on ly  requr re  one regu la to r  (see  tex t )

- -TJnn '  
|  

-  -T - - - - f rN r . e i

!!Y cE_ l slzE
OUTLET

stzE

1 / 2  i n .

INLET
PRESSURE

250 tb
( 1 7 2 5  k P a

25 tb
( 1 7 0  k P a )

200 tb
(1380 kPa)

5 r b
(35 kPa)

OUTLET
PRESSURE

1 1  i n .  ( 2 8 0  m m )
W C

1 1  i n .  ( 2 8 0  m m )
wc

1 1  i n .  ( 2 8 0  m m )
wc

1 1  i n .  ( 2 8 0  m m )
WC

l 1  i n .  ( 2 8 0  m m )
wc

| 1  i n .  ( 2 8 0  r n m )
WC

MAXIMUM
CAPACITY

330 cfh
9.34 nrr/hr)

GJoo "tn
(1007.8  m: ' /h r )

1 48-0033

1 48-0034

1 4B-0343

1 48-0363

9/64 in

3/4 in.

Pressu re

A J .  A K ,  N H ,  C C K
C C K B .  J B ,  J C ,

JC,  RJC (Spec A
t h  r o u g h  N )

E K .  E M ,  E N ,  K 8 ,  K R ,
W A ,  W B ,  W E

12 oz .  (5 .2  kPa\
m a x i m u m

( to  thermac

TABLE 5 .  PRIMARY GASEOUS FUEL REGULATORS

190 c fh
(5 .38  m3/hr )

680 cfh
( 1 9 . 2  m 3 / h r )

1 ,800 c f  h
(50.96 mr/hr)

1 / 4  i n
200 rb

(1380 kPa)

1 -1 /4  i n . 1-1 /4  i r , .

1 - 1 / 2  i n1 - 1 i 2  i n .
7 ,750 c fh

(219.4 mJ/hr

1 48-0523

Reduc in



Heat  i s  usua l ly  supp l ied  by  the  eng ine  coo lan t ,
thernros ta t i ca i l y  con t ro l led  a t  about  170 F  (77  C) ,
ma in ta in ing  a  ra ther  cons tan t  fue l  tempera ture .  Th is
pos i t i ve  method o f  vapor iz ing  l ique f  ied  fue l  a l lows a
cons tan t  fue l -a i r  m ix tu re  desp i te  changes in
wi thdrawal  ra tes  and a tmospher ic  te rnpera ture .

Where ambient  temperatures fa l l  below l reezing,  generator  sets ot

50  kW and  h i ghe r  capac i t y  shou ld  emp loy  a  vapo r i ze r  wh i ch  has  a
gas-fueled burner to supply heat  for  vapor izat ion.  An adequale

supply of  vapor ized fuel  wi l l  lhen be assured lor  s lar t ing and
permit t ing the set  to immediately carry the load.

Ins ta l l  a  burner - type  vapor izer  ou tdoors  and as  c lose
a s  p e r m i s s i b l e  t o  t h e  p o i n t  o f  c o n s u m p t i o n .  Y o u  c a n
use i t  w i th  e i ther  su  r face  or  su  bsu  r f  ace  tan  ks .  The ra te
o f  vapor iza t ion  is  au tomat ica l l y  con t ro l led  to  meet
vapor  demands.  Genera ted  gas ,  s to rage gas  or  bo th
can be  supp l ied  on  demand.  An an t i -over f  low va lve
p r e v e n t s  l i q u i d  f u e l  f r o m  r e a c h i n g  t h e  s e r v i c e  l i n e .

The capac i ty  o f  a  conver te r  i s  de f  ined  in  te rms o f  ra te
o f  f  low and vo lume o f  water ,  horsepower  i t  serves ,  the
vo lume o f  gas  i t  can  vapor ize ,  e tc .  A  conver te r  shou ld
have a  20  percent  reserve  capac i ty  io r  peak  load
opera t io  n .

The water  f low th rough the  conver te r  must  be  grea t
e n o u g h  t o  v a p o r i z e  e n o u g h  f  u e l  f o r  p e a k  d e m a n d s .  l f
w a t e r  l i n e s  a r e  o b s t r u c t e d  o r t o o  s m a l l .  s o  m u c h  h e a t
loss  can occur  tha t  i t  f  reezes .  Moreover ,  i f  the  fue l
mix tu re  becomes too  lean,  e f f i c iency  is  los t  and
e n g i n e  v a l v e s  c a r t  b u r n .  N o t  o n l y  d o e s  t h i s  a p p i y  t o
conver te rs  bu t  to  the  s ize  o f  fue l  tanks  in  vapor
wi thdrawal  sys tems as  we l l .  Many conver ie rs  have the
p r i m a r y  a n d  s e c o n d a r y  r e g u l a t o r  b u i l t  i n t o  t h e m .

Fuel Strainer
Fore ign  subs tances  can cause fa i lu re  o f  sens i t i ve
components  in  gaseous fue l  sys tems.  Natura l  gas
c o n t a l n s  a  g u m m y  s u b s t a n c e  w i t h  a  s u l f  u r  b a s e  w h i c h
is  one o f  the  ch ie f  con taminants .  Rus t ,  sca le ,  e tc . ,

eventua l l y  f ind  the i r  way  in to  the  fue l  sys tem and
damage va lves  and or i f  i ces .

Mois tu re ,  usua l ly  p resent  to  some degree,  must  be
e l im ina ted  or  f  reez ing  may occur  a t  the  regu la to rs  o r
c a r b u r e t o r  d u r i n g  p e a k  l o a d s .  M o u n t t h e f  i l t e r s l i g h t l y
lower  than the  regu la to r ,  be tween the  tank  and f i rs t
sys tem component  ( re fe r  to  typ ica l  ins ta l la t ion  i l -
l u s t r a t i o n s ) .

Electr ic Shutof f  Valve
Most  loca l  codes  requ i re  the  use  o f  an  e lec t r i c  fue l
shuto f f  (so leno id )  va lve  wh ich  shuts  o f f  the  gas
s u p p l y  w h e n  t h e  e n g i n e  i s  s t o p p e d .  C h e c k  a p p l i c a b l e
agency  code requ i rements  fo r  e lec t r i c  locko f f  va lves
f  o r  p ro tec t ion  aga ins t  po ten t ia l  f  i re  hazards .

T h e  f  i n a l  r e g u l a t o r  i n  s o m e  i n s t a n c e s  i s  a n  a c c e p t a b l e
shuto f f  va lve ,  bu t  a  rnore  pos i t rve  locko fJ  i s  usua l ly
des i red  and may be  requ i red .  See the  shuto fJ  va lve
se lec t ion  Tab le  7  fo r  charac ter is t i cs  and usage.

A so leno id  va lve  shou ld  be  ins ta l led  a t  the  carbure tor
in take  to  p revent  f  ue l  in  the  conver te r  leak ing  ou t  to
the  exhaust  sys tem when the  se t  s tops .  A  l iqu id
so leno id  va lve  is  requ i red  a t the  in le t to the  conver te r .
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TABLE 7 .  ELECTRIC SHUTOFF VALVES

u1!cl  s 9.13,1 l l 'e)  _J 3o7-a3U
307-0834

307-0836

307-0837

307-0840

8  oz  (3 .4  kPa )

) q  1 6  l 1 7 n  L P a \

2 6  l h  i  1 7 O  L P a \

___ 4 lq 117_0 !14_
' 5 l b  ( 1 0 0  k P a r

3/4

3/4

2 0  l b  ( 1 4 0  k P a )

307-1  048

307-0866

307 -0757
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P A R T  N O .  4 2 O P 2 8 O  G A U G E

f,I N S I D E  N U T T B E R S
O U N C E S  P E R  S O U A R T  I N C

U N E  S t R V t C E
R I G U T A T O R

A T i A O S P H I R I C
V T N T

, r  ANUAI
SHUT OFT  VA I ,VE

t

5 to  30  LBS INLET PRESSURE
(34 to 207 kPa)

VAPOR WITHDRAWAL
LP gas  vapor  w i thdrawn l r , : ry .  ihe  tank  io r  cc r lsump-
t i cn  car r ies  &way a  cer ta in  a rnrount  o f  heat  f  rc r ; l  the
l i i :u ic  rh is  heat  l css  causes  the  iem; :_ ,e ra tu re  and
or ' . i ss i . i i e  c f  the  i iq 'J id  w i t i t in  the  tank  tc  fa l ! .  Heat  i s
n . rn 'a i l y  : rbsor f ,ed  th rcug i .  the  tank  wa l i  to  rep i ; : *e
i r :e  los t  heat  l f  f . .ea t  can  be  rep laced,  l re  sys tem wi l l
f  unc t ion  as  i r r tended.  l f  f  r - re l  consumpt ion  is  h ig i i  anc
ambie i l t  tempera tures  a i 'e  iow.  fo r  exantp le ,  so  much
heai : i  last l f tat  i1 car i i ' to i  le replace:1 f  rr-rm aroi tn the
tank arrd the s; :s!enlunri i i  not i t - r i ict icn ef i lc ient iy.

There  are  two rne thods  io  ass is i  heat  t rans f  e r  ( tanks  in
va i ro r  rv i thdrawal  sys tems absorb  heat  th rough on ly
the  por t i cn  wh ich  is  i r i  d i rec t  con tac t  w i th  the
l iquef ied  gas) :

t .  L ise  a  su i tao le  vapor izer  fo r  pcs i t i ve  vapor iza t ion
( l iqu ic i  w i thdrawal ) .

2 .  Use a  tank  la rge  enough to  n :ee t  peak  eng ine
de,.nands.

O U I S I D T  N U i I B E R S
I N c H E S  O t  W A T E R C O t , U i t N

5 0 r . E N O t D  v A t v € I D T EA D J U S T N I E N T

F T E X . P I P E  J O I N I

T H E R f f T A C  P R E S S U R E
R E D U C I N G  V A I V E  }

A I N  F U E T
A D J U S T I A E N T  V A T V E

A I I V \ O S P H E R I C  V E N I
B A T A N C E  C O N N E C T I O N

' -Thermac 
regu la to r  s tandard  on  EK,  EM.  EN,  KB,  KR,  WA,  WB

WE gas  f  ue l  lmpco sys tems.

D R Y  F U E L
F I L T E R

IMPCO VAPOR WITHDRAWAL GAS FUEL SYSTEM

O R

and

Surface and Subsurface LP Gas Tanks
S e l e c t  a n d  s i z e  t h e  L F  g a s  i a n k s  a c c o r d i n g  t o  t h e
fo l l cw ing  requ i  remei r ts

i  Type o i  w i thdrawal  sys iem.
2 .  A l rncspher ic  (u r  des tgn)  te , 'npera tu  re .
i. V ;r i,-o i.i z;iti o ri c n ;r riicteri s I i cs i;f f u el.
4 .  lo r i sur r rp t i c r .

LF rtas ter i ' rperalLi  |e is cr i t ica! ly impoi ' tai- l t  ar ld im-
Dcses  severa l  l in r i ta l ions .  Fu i l  pcwer  ca i ' rnc l  be
obta ined f rom gef ie ra to r  se ts  fue led  bv  vapor
wi l i r j i ' awa l  sys tems in  wh ich  the  fue l  tan i (s  a re  too
smai l  fo r  the  preva i l ing  ten tpera ture .  In  many cases ,  i t
ma:y i  i :e  less  expens ive  to  purchase a  vapor izer  fo r
pos i t i ve  vapor iza t ion  than lc  pu t ' c f iase  a  la rger tank  to
niereiy nroi i ide a iJreater area for heat tran-qfer.

Bury ing  tanks  be low the  f ros t  l ine  v rhere
tempera tures  never  go  be low 35 F  (2  C)  i s  a l i  r iEh t  i f
au{equate al lowances are made for year-to-year
var ia t io r - :s .  l r r  r ' ro r thern  c l imates ,  the f  ros t  l ine  migh t  be
{our  fee t  (about  one met re)  one year  and e igh t  fee t
iover  two met res)  the  nex t  year ,  depend ing  on  snow
cover" etc.



Tl re  {? l l c ,4 / ing  tab les :pp ly  cn ty  t i  p r rpa i re  ,  the : ; la jc r
comlcnent  o f  LP gas  rhe  vapor iza t icn  ra tes  are
baser j  on  the  ave i -age tempera ture  over  an  e iEht -hour
per r iod .  The co iunrn  te rnpera tures  head ing  represent
the  iowest  average w in ie r  tempera ture  wh ich  is  the
average o f  tne  da i l y  w in ie r  low tempera tures .  Use the
tab le  wh ich  per ta ins  to  the  type  o f  con ta iner  used.

Deterrnining Number of  20-Gal lon
(75 l - i t re)  Cyl inders Required
Assume tha t  a  mode l  5 .0CCK genera tor  se t  i s  in -
s ta l led  us ing  propane gas .  The iowest  average ou t -
d o o r  t e m p e r a t u r e  i s  - 1 0  F  ( - 2 3  C ) .  N o  o t h e r  g a s
a p p l i a n c e s  w i l l  b e  u s e d .
1 .  Refer  to  fue l  consumpt ion  Tab le  2 .  Nc te  tha t  a

ser ies  CCK uses  approx in ra te ly  50  cub ic  fee t
( 1 . 4  m 3 )  o f  f  u e l  p e r  h o u r  a t  f  u l l - r a t e d  l o a d .

2 .  R e f e i ' t o  c y l i n d e r s  r e q u i r e d  i n T a b l e S .  N o t e t h a t a t
- 1 0  F  ( - 2 3  C ) ,  f o u r c y l i n d e r s  w i l l  p r o v i d e 5 0 c u b i c
fee t  (1  4  m, )  o f  vapor fue l  per  hour .  Th is  w i l l  be
su{ f  i c ien t  fo r  un i t  ooera t ion .

Combir :at ion Gasecus Fuel
and Gasol ine Sysiems
The combina t ion  fue l  sys tem can use e i t l re r  i i  gas-
eous  fue l  o r  gaso l ine  to  run  the  genera tc r  -qe t
Convers ion  f  rom one f  ue l  to  ihe  o ther  usua l ly  cons is ts
o f  s h u t t i n g  o f f  o n e  f  u e l  s u p p l y  a n d  a l l o w i n g  t h e  o t h e r
Jue l  to  f low to  the  carbure tor .  Most  combina t ion
carbure tors  conta in  fue l  shu to f f  va lves  and f loa t
lock ing  dev ices  fo r  s innp le  convers ion .  l c j le  and power
ad j  us tments  fo r  e i the i  f  ue l  a re  a lso  inc luded in  the
carbure tor  fo r  ease o f  ma in tenance.  Refer  to  the
genera tor  se t  opera tor  manr ia ls  and techn ica l
b u i l e t i n s  f o r  i n s t a l l a t i o n  t e c h n i q u e s .

Gaso l rne  supp ly  l ines  and tanks  are  convent iona l l y
desrgned,  ins ta l led  and serv iced as  on  s t ra igh t  gas-
o l ine  fue l  genera tor  se ts .  The gaseous fue l  (na tura l
gas ,  LPG)  ins ta l la t ion  is  essent ia l l y  the  same as  on
s t ra igh t  gas  fue l  un i ts .  The se lec t ion  o f  va lves ,
regu la to rs ,  f  i l te r ,  and o ther  components  i s  the  same
as in  the  preced ing  sec t ions  o f  th is  bu l le t in  w i th  the
except ion  o f  the  in le t  p ressure  d i f fe rences .

TABLE 8 .  2o-GALLON (76-L l rRE)  PROPANE CYLINDERS REQUIRED FOR
TNDICATED TEMPERATURES WHEN KEPT AT LEAST 1 /2  FULL

WITHDRAWAL RATE

LOWEST AVERAGE WINTER TEMPERATURE

3 2 F ( 0 C ) 20 F  ( -7  C) 1 0 F (  1 2 C ) 0  F  ( - 1 8  C ) -10  F  ( -23  F) 20  F  ( -29  C) 30 F (-34

10 c1h-25,000 BTU/hr
(O.28 mt ih r -26  4  MJ/hr )

1 1 1 1 2

25 c fh -62 ,500 BTU/hr
(0 .71  m: /h r -65 .9  MJ/hr ) 1 3 4

50 c fh -  1  25 ,000 BTU/h  r
( 1 . 4  m ] i h r - 1 3 1 . 9  M J / h r )

2 2 3 3 5 I

100 c fh -250,000 BTU/hr
(2 .8  mr /h r -263.8  MJ/hr )

4 5 6 7 1 0 20

TABLE 9 .  REQUTRED PROPANE TANK SIZE lN GALLONS (L l rRES)  FOR
INDICATED TEMPERATURES WHEN KEPT AT LEAST 1/2 FULL

(3785)

I  LOWEST AVERAGE WINTER TEMPERATURE
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FUEL L INE SIZE
Fue l  l ine  s ize  depends on  the  amount  o f  fue l  needed
to  run  a  un i t  a t  fu l l  load  and the  d is tancethe fue l  must
be  moved.  See Tab les  10  th rough .13 .

G A S  R E G U L A T O R

C A R B U R E T O R
r{tx E R

G A S  F U E L
ADJUSTHE NI

€ L E  C T R I C
cxo(E

G  S  F U C L
t{a lll

AO.|UST'{ENT

GAIOLTilE
TIIUTOF?
Y LVE

TO
F U  E L
PUMP

TYPICAL COIBIilATIOI{ FUEL SYSTET

TABLE 10. PROPANE FUEL TWO STAGE REGULATTON (2 REGULATORS)
(5 to 15 lb or 34 to 103 kPa - Al lowing Pressure Drop of 1 psi  or 6.9 kPa)

DIAMETER OF FUEL L INE IN INCHES FOR THE VARIOUS LENGTHS OF PIPE

318 outside diameter tubing can be used.
1/2 outside diameter tubing can be used.
5/8 outside diameter tubing can be used.

c
T

AJ
LK
CCK
ccK
N H

J B
CCKB
J C ,  R J C
J C ,  R J C

EM
EK
EN,  KB
KR

WA
WE
WE
WB

1
2 . 5
2 . 5
4

6 . 5

CFH
(m3/hr)

15 FT
(4.6 m)

25 FT
(7.6 m)

50 FT
( .15  m)

75 FT
(23 m)

't00 FT
(30 m)

'tso FT
(46 m)

2OO FT
(61 m)

3OO FT
(91 m)

1 3  ( 0  3 7 )
2 5  ( 0  7 1 )
23 (0 .65)
4 0  ( 1 . 1 3 )
4 7  ( 1 . 3 3 )
6 0  ( 1 . 7 0 )

63 (1  78)
100 (2 .83)
92 (2 60)

1  1 0  ( 3 . 1 1  )

290 (8 .21)
24s (6.e4)
330 (9.34)
400 (1 1 .3)

73O (2O.7')
73O (20.7)
730 (20.7'�,

r ,000 (28 .3)

1 / 4 '
1 /4-
1 /  4 '
1 /  4 '
1 /4'
1/4' �

1 / 4 '
3/8t
3/8f
J/ ttl.

3/8t
3/8i
1 / 2 +

t / z

1/2
3/4
3/4
3/4

1 /  4 '
1 /  4 .

1 /4'

3l8t
3/8t
3/8€

1/21
3/8€
' l /t+

1/2

3/4
3/4
3/4
3/4

1 / 4 .

3/8f

3/8t
3/8C
3/8C
3/8€

1/21
1/2+
1 i 2
3/4

3/4

3/4
1

'I

1/4 '
1 /  4 '

1 /  4 '
1 /  4 '
3/8C

3/88
1/21
1/2t
't /2+

1/2
1 /21
1/2
3/4

'I

1
.t

1

1 /  4 '
1 /4 '
|  /4'
1 /  4 '
1 /  4 '
3/8€

3/BS
1/2 t
1 i2 l
1 iz t

1 / 2
1 / 2
3/4

1

1
1
1
1-1 /4

1 /4'�
1 / ^ '

3/88

3/8f
1 /21
1 / 2 +
1/2 t

3/4
1/2
3/4

1

1
1-1 /4
1
1-1 /4

1/ 4' �

3/88
3/8t
3/88

3/88
1 / 9 +
1/2 t
1 /2 t

3/4
1 /2
3/4

1

1
1 - 1 / 4
1 - 1 /  4
1 - 1 / 4

1/4'
1 /4'�
1 /4-
3/8C
3/8C
3/88

3/88
1/2+
1/21
't /2+

3/4
3/4
3/4

1-1 /4

1-1 /  4
1 - 1 / 4
1 - 1 /  4
1-'t /4



TAELE 11.  LFG VAPOR-11 !NCl - !  {280 mm) WATER COLUMN,0.5  INCH (13  mm) FRESSURE SROF
DIAMETER OF FUEL I - INE IN INCHES FOR THE VARIOUS LENGTHS OF PIPE

C F H * 25 FT
(7 .6  m)

50 FT
( 1 s  m )

75 FT
(23 m)

1OO FT
m

2OO FT 3OO FT
1 m ) 91 m

AJ
L K
ccK

C C K
N H
C C K B

J B
J C
EM

E K
E N ,  K B
K R

WA
WB
WE

UNIT

AJ
L K
CCK

C C K
N H
CCKB

E M
E N ,  K B
K R

K R

W E

W B
FT
WF+

WK-I
wFtt
WKIt

1
2 . 5
A

5
6 . 5

1 0

7 . 5
1 2
45

30
55
85

t t c

170
150

t / t

1 / 2 +
1 i 2 +

3/4t
a / A +

3/ 4t

1 /21
1 /21
3/4

1
.l

1 -1 /  4

.l

.  .  / A

t -  t /  z

t ' t / +

1  -1 /2

3

.1

t -  t / q

1 - 1 / 2

t - t / a

1 - 1 / 2

1 - 1 / 2
2
z -  t t  z

2-1 /2
A

1 3  ( 0 . 3 7 )
25 (0 .71 \
4 0  ( 1 . 1 3 )

47 (1  .33)
60  (1  70)

100 (2 .83)

6 3  ( 1 . 7 8 )
1 1 0  ( 3 . 1 1 )
290 (e 21 )

245 (6 94)
330 (9 .34)
400 (1  1  .3 )

730 (20.71
1000 (28 .3)
730 (20.7)

33  (0 .e3)
s 4  ( 1 . 5 3 )
e0 (2  s5)

1 1 5  ( 3 . 2 6 )
1 s 0  ( 4 . 2 5 )
200 (s 66)

1 2 6  ( 3 . 5 7 )
255 (7.22)
6 0 0  ( 1 7 . 0 )

6 9 0  ( 1 9  5 )
840 (23 .8)

1 ,000 (28 .3)

1 , 4 0 0  ( 3 9 . 6 )
1 , 8 0 0  ( 5 1 . 0 )
1 , 4 5 0  ( 4 1 . 0 )

2 ,500 (70  8)
3 .000 (84  9)
3 ,8s0  (109.0)

f rs rr f� ziii
I ta.q11l lf(7.6 m)

1 / 2
t / 1

3/4

3/4
1
1

3/4
1
I  1 / A

1 - 1 / 2
2

2
2
2

z - t / z

1 - 1 / 4

<  1 / ^

2 - 1 / 2
3

a  /  ̂ +

3/4

z

a - t / 1

*  These va lues  are  on ly  representa t ive ;  re fe r to  Tab le  2 to r  a l l  spec i f i c  va lues .
.  1 /2  ou ts ide  d iameter  tub ing  may be  used.
f  5 /B  ou ts ide  d iameter  tub ing  may be  used.
+  These eng ines  requ i re  15  ps i  (103 kPa)  na tura l  gas  fue l  supp ly .
f  3 /4  ou ts ide  d iameter  tub ing  may be  used.

Note :  Never  use  smal le r  than 1 /2  rnch  ou ts ide  d iameter  tub ing .

TABLE 12.  NATURAL GAS -  11  INCH (280 mm) WATER COLUMN,  0 .5  INCH (13  mm) PRESSURE DROP
DIAMETER OF FUEL L INE IN INCHES FOR THE VARIOUS LENGTHS OF PIPE

CFH"
m3/hr)

50 FT 2OO FT 3OO FT
( 1 5  m 1 m ) (91 m)

J B
J C
E K

1
2
4

5
6 5

1 0

7 . 5
t f ,

30

55
70

B5
1 1 5
1 5 0

1/2
3/4
3/4

3/4
t -  t / q

t -  t / 4

3/4
t -  t / a

1 - 1 / 4

1 - 1 / 2
2
2

2
2 - 1 / 2
2 - 1 / 2

3
3
1  1 / A

I  1 t A

3
A

170
250
3s0

400
350
400

4 , 2 0 0  ( 1 1 8 . 9 )
3 ,850 (109.0)
4 , 2 0 0  ( 1  1 8  9 )

t
TT

These va lues  are  on ly  representa t ive ;  re fe r  to  Tab le  2  fo r  a l l  spec i f  i c  va iues .
These eng ines  requ i re  20  ps i  (138 kPa)  na tura l  gas  fue l  supp ly .
Genera tor  se ts  w i th  gas  boos ters  on  eng ines .  .  "  fo r  low pressure  incoming fue l  l ine

t0

1 i 2 I
3 i 4

1

'I

1 - 1 / 4
1 - 1 / 2

1-1 /  4
1 - 1 / 2

1 - 1 / 2

z - t / 1

2-1/2

^

1 / 2 -
t / l f

1/21

3/4t
3/4
3/4

3/4
3 i4

1

.l

.l

1 - 1 / 2

1 - 1 / 2

2

1 i 2 '
1 /2+
3/ 4l

3/ 4+
3/4

1

3/4
'l

1 - 1 /  4

1
a  a  l t

1 - 1 /  2

3
1 - t / z

1
1
'I

1
'I

.  .  / A
t -  t t a

1 - 1 / 2

a

1 / 2 1
3/4t
3/4

1
1
1-1 /  4

'I

1 - 1 / 4
t -  t /  I

1 - 1 /  4
1-1 /2

t - t / 1

A

3/4
3/4

1

1
1 - 1 / 2
1-1 /2

1 - 1 /  2
1 - 1 / 2

2

1 -  t /  I

2-1 /2
3
3

3-1 /2
4
2

2
4

3/4
1
1

a  1 l A

1 - 1 / 2
1-1 /2

1 - 1 / 2
2

)
a -  t /  z

2-1 /2

a - t / a

3
3

3-1 /2

2

2

6

1
1
<  a  / A

<  l  t A

1 - 1 / 2
1 - 1 / 2

<  1 / A

1-1 /2

z -  t /  z

2-1 /2
z -  t /  I

z -  t /  a

3-1 /2
3 - 1 / 2

3 - 1 / 2
A

2

2
A

6

1 -1 /4

1 - 1 / 4
2
I

1
2
2

z -  t l  a

2 - 1 / 2
3

3
3-1 /2
3-1 /2

4
5
2

2
6
6

1 / 2
3/4
3/4

3/4
1  1 / A

1 - 1 / 4

3/4

1 - 1 / 4

1 - 1 / 2
1 - 1 / 2
2

2
z -  t /  z

z - t / z

2-1 /2
3
I  a  / ,1

t -  t / 1

3
4

3/4
3 t4

1

1
I  1 / A

.  1 / A

a  l  t A

1 - 1 /  2



TABLE 13.  L INE
Based on

SIZING CHART FOR L IQUID PROPANE
Pressure Drop of 1 PSI (6.9 kPa)

I
Liquid I Liquid

Propane I Propane
Flow I Ftow

CFH (m3/hr) 
I  GPH,(l i tre/hr)

P IPE LENGTH -  FEET

1 / 4  l N .

S"rcarf"

1 - 1 1 2  l N .

Schedule Sehedule

4 0  I 8 0q94040

360 (1 0.2) 1 0  ( 3 8 )

5 4 0  ( 1 5  3 )

tzc, 4\

144o (40.8)

2 1 6 0  ( 6 1 . 1 )

2 8 8 0  ( 8 1 . 5 )

100 (378)3600

729
(222)

7
( 2 . 1 \

2 1
(6  4)

TO USE CHART:
1 .  Hav ing  de termined the  requ i red  f low a t  po in t  o f  use ,  loca te  th is  f low in  the  le f t  hand co lumn.

l f  th is  fa l l s  be tween two { igures ,  use  the  la rger  o f  the  two.

2 .  Determine to ta l  leng th  o f  p ip ing  requ i red  f rom source  to  po in t  o f  use .

3 .  Read across  char t  f  rom le f t  ( requ i red  f low)  to  r igh t  to  f ind  the  to ta l  leng th  wh ich  is  equa l  to  o r
exceeds the  d is tance f rom source  to  use .

4 .  From th is  po in t  read up  to  f ind  the  cor rec t  s ize  o f  p ipe  requ i red .

TABLE 14, INLET PRESSURE TO SECONDARY
REGULATOR OR THERMAC REGULATOFI

(Combination Fuel with lmpco System)

1 5  ( 5 7 )

20 (76)

4 0  ( 1 5 2 )

?:::)
80 (303)

( 1 4 3 ) l ( 1 0 5

l l
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T Y P I C A T  G A S - G A S O L I N E  F U E L  S Y S T E T V I

GAS
CARBURETOR GASOLINE

RETOR

G A S  F U E L
S O L E N O I D

L I N E  F R O M
FUEL SUPPLY

THERMAC PRESSURE
REDUCING VALVE

SHUTOFF
VALVE

L I N E  T O
F U E L  P U M P

Fii
i$ii
.t.$$

DRY FUEL
FILTER

iii i '.v ;

F$
li,P;,:.
tti -.:

I

GASOLINE
FUEL TANK

l3



T Y P I C A T  N A T U R A T  O R  ' N A N U F A C T U R E D  C I T Y  G A S  S Y S T E ' N

LINE FROM
6 A 5  F U E L
S U P P L Y

LeuEcrRtc
F U E L  S O L E N O I D

DRY FUEL
FILTER

MANUAL

N0TE:  WF ond  WK do  no t  use  lwo ' s fep  regu lo t i on .

F U E L  S H U T O F F

t4



T Y P I C A L  L P G  V A P O R  W I T H D R A W A L  S Y S T E I V \

E L E C T R I C  F U E L
S O L E N  O I D

S  H U T O  F F
V A L V E

D R Y

V A P O R
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T Y P I C A L  L P G  5 Y 5 T E T v l  W I T H  L I Q U I D  W I T H D R A W A L

L I Q U I D
S H U T O F  F

VA  LVE
S H U T O F  F

l . r L \ / a

F U E L  S - I R A I I i F - R

L P G  T A N K
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B E T W E E N  T A N K
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T Y P I C A L  L P G  S Y S T E I v I  W I T H  G A S  B U R N E R  V A P O R I Z E R

'i lvKi6hrzen
i H,:ll. I  PRIMARY
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L ,
ELECTRIC FUEL SOLENOID

Y FUEL FILTER
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STORAGE TANK
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Onan manufactures a complete line of electric power systems f rom 1 to 750 kW
(generator sets . automatic transfer switches o industrial engines), gos-,
gasol ine- or diesel-dr iven. For standby power in homes, industr ial  plants,
commercial buildings and institutions. For auxiliary or portable power in boats,
recreational vehicles, service trucks and construction equipment.
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