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INTRODUCTION 
A new regular fue l  w i th  an octane rat ing of 9 1  was introduced on 1 October, 1983. 
It replaced the previous regular (83 octane) which is  no longer available. Regular 91  
was introduced t o  improve efficiencies. Many engines do not need 96 octane, but  
83 octane is too low. Regular 9 1  is  a good compromise. 

What are the consequences of th is change fo r  small engines such as those used i n  
chainsaws? Before examining the meaning o f  the octane number, it is appropriate 
t o  review two  features of in terna l  combustion engines : "compression rat io" and 
"knocktt. 

WHAT IS COMPRESSION RATIO? 
This is  the relat ion between the t o t a l  volume inside the engine cylinder when the 
piston is a t  i t s  greatest distance f r o m  the cylinder head (bot tom dead centre, BDC), 
compared w i t h  the volume when the piston has travel led closest t o  the cylinder 
head (top dead centre, TDC). 
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A compression r a t i o  o f  7.5 : 1 
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The higher the compression ratio, the more the fuel-air m ix tu re  is compressed and 
the higher the pressure inside the cyl inder before the fue l  burns. I f  the fue l  burns 
properly, higher compression increases the power output o f  the engine because more 
of the fue l  energy is  converted in to  useful power. 



WHAT IS "KNOCK"? 

Each fue l  has  a l imi t  on how much i t  c a n  be compressed and s t i l l  burn properly, 
when ignited in a spark-ignition engine. 

F o r  example ,  regular  pe t ro l  may burn evenly in an  engine with a compression 
r a t io  of 7 : 1 and supply a smooth  flow of power. If i t  is used in an  engine 
with a compression r a t i o  of 1 0  : 1, i t  may  burn unevenly and cause  t h e  engine 
t o  "knock". During "knock", f u e l  igni tes  nex t  t o  t h e  spark  plug and pressure  
builds up on t h e  unburned fue l  a s  shown. This pressure then  causes  a 
spontaneous  combustion of t h e  unburned fuel ,  causing a smal l  explosion or  
"knock". Fuel  "knock" is a ser ious  problem because  i t  is hard on pistons, r ings 
and bearings and resul t s  in a loss of power. 

(1) Spark ignites fuel- (2) Flame advances smoothly, (3) End-charge ignites 

air mixture compressing further the violently producing 
end-charge a "knock" 

OCTANE NUMBER 

The basis fo r  se lec t ion  of a fue l  wi th  adequa te  ant iknock is t h e  o c t a n e  number .  
The  owner ' s  manual  for  any spark-ignited engine should spec i fy  t h e  minimurn 
o c t a n e  number t h a t  c a n  be  used. 

The  o c t a n e  number is a me thod  of compar ing  t h e  ant iknock qual i t ies  of fue ls  
with s tandard  t e s t  fuels.  Fuels  with less tendency t o  "knock" have  higher 
o c t a n e  numbers,  with some ,  such a s  LPG, being higher t han  100. 



DIFFERENT OCTANE NUMBERS 
There are i n  f ac t  t w o  octane numbers used : 

Research = R 

Motor  - - M 

The numbers are used i n  many ways i n  d i f ferent  countries. Some use R or M 

+ , some only, some - 
2R + 3M 

2 5 , etc. The research and motor octane 

n l~mbers are derived f r om d i f fe ren t  test  methods; the same fuel  gives different 
R and M numbers. Octane numbers quoted i n  New Zealand are research octane 
numbers. 

Fuel  octane numbers themselves vary f r om country t o  country, o i l  company 
t o  o i l  company, area t o  area and t i m e  t o  t ime. New Zealand is unusual i n  
that  there is no var iat ion (other than sl ight production var iat ion wi th in  
specification). 

CHAINSAW REQUIREMENTS 
A review of  a range of  chainsaw handbooks has shown that  most specify 
"regularu or "standard" fuel. Only one, Jonsereds, has been found t o  specify 
a recommended octane number ("approx. 85"). None recommended "super". 
A l l  such handbooks have been pr in ted overseas and do not apply specif ical ly 
t o  the New Zealand situation. The terms "regular", "standard" or "low 
octane" are ill defined but  for  the northern hemisphere would usually mean 
something under 92 whereas "super", "premium" or "high octane" are over 92. 

Each engine is designed fo r  a min imum octane number. Anything over that  
does not  improve i t s  performance or detract  f r o m  it. With wear, as the 
machine ages, i t s  min imum octane number requirement does increase but 
the manufacturers' octane specif ications would take account o f  normal 
wear over the l i f e  o f  the engine. Thus, where regular has been used i n  
the past, a change can conf ident ly be made t o  Regular 91. 

ADDITIVES 
I n  a t  least one instance, a European chainsaw handbook has suggested tha t  
high octane fuels should not  be used as they are more l ikely t o  lead t o  
damage t o  the carburettor gaskets. I n  Europe, alcohols or other chemcials 
are of ten used t o  raise the octane number, and this is why the fue l  may 
af fect  gaskets. This is not  a problem i n  New Zealand a t  present. Any 
changes, such as methanol addition, would be decided and publicly announced 
by the Ministry of Energy. 

Some New Zealand operators who have run the i r  chainsaws on super report  
more fouling of  the spark plugs, part icular ly i f  the saw runs fo r  long periods 
a t  id l ing or low speeds. The experience o f  several operators suggests tha t  a 
l i t t l e  experimentation between d i f ferent  types o f  spark plugs can overcome 
this d i f f icu l ty .  

The new Regular 91 has the same lead content as super t o  improve octane 
number. 



CHAINSAW COMPRESSION RATiOS 
It was stated earl ier when discussing "knock" that  i f  regular is  used i n  an engine 
w i th  a compression ra t io  of 10 : 1, it may cause "knock". Many chainsaws now 
have compression ra t ios of  10 : 1 or more and yet the manufacturers s t i l l  
recommend regular - why is th is  ? 

I n  a 2 stroke engine, the compression stroke of the piston starts below the ports. 
This allows some o f  the fuel-air m ix tu re  t o  escape which reduces the ef fect ive 
compression ra t i o  t o  such an extent tha t  the lower octane fuels can be used. 
The high power output o f  these smal l  engines is  achieved by high speed. The 
gas escape is  the reason for  reduced fue l  ef f ic iency i n  2 stroke engines. 

CONCLUSION 
The main point concerning octane numbers is  thatWknock" damages engines 
and reduces eff iciency. This is  why it is important that  the correct  fue l  
be used. The logging industry need not  be concerned about the introduct ion 
of  Regular 91. For  any chainsaw or other machine where Regular 83 has 
been used i n  the past, a change can conf ident ly be made t o  Regular 91. 
Where super has been necessary i n  the past, the octane number requirement 
fo r  that  machine should be checked. Some engines do not require 96 octane 
fue l  and can change t o  Regular 91 w i t h  no drop i n  performance. 

T h i s  T e c h n i c a l  R e l e a s e  i s  the w o r k  o f  the a u t h o r  a n d  i s  not  
the r e s u l t  o f  L I R A  p r o j e c t  w o r k .  L I R A  p u b l i s h e s  it i n  the 
interests  o f  w i d e r  d i s s e m i n a t i o n  o f  k n o w l e d g e  i n  the i n d u s t r y .  
L I R A  t a k e s  no r e s p o n s i b i l i t y  f o r  the a c c u r a c y  o f  f i g u r e s  nor 
d o e s  i t  n e c e s s a r i l y  s u p p o r t  or d i s a g r e e  w i t h  the o p i n i o n s  a n d  
c o n c l u s i o n s  s h o w n .  
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