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Steam as a Greenhouse Gas  
N  Ravi Menon*

I t cannot be denied that steam or 
cloud is a greenhouse gas (GHG). The 
formation of cloud and its eventual 
condensation is a natural process that 

is beneficial to humanity as it is responsible 
for the rain which we get. We certainly do 
not want to touch on that as  it is beyond 
our capacity to interfere with nature.

However, we can stop the leakage of 
steam from faulty valves and steam traps. 
During our Code of Practices (CoP) audit 
visits to palm oil mills, we noticed the fol-
lowing:

• the steam isolating valves were passing 
when the steam feed pump was in shut 
position;

• the 21 bar-g steam range feeding steam 
into steam turbine had holes on it and 
steam was seen blowing out while  the 
hot condensate was dripping down to 
the floor;

• almost all the steam traps installed in 
the mills which we visited were mal-
functioning. The job of a steam trap as 
implied by its very name is to drain 
only the condensate and to trap  the 
steam. When mills were asked on the 
frequency of overhauling carried out on 
the steam traps the answer was, never 
done even in 20 years. The steam con-
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tinuously blew out of the trap as though 
it was the normal occurrence. In most 
cases, the malfunctioning of the steam 
was due to the accumulation of sludge 
or foreign objects that prevented the 
valve from shutting after the discharge 
of condensate. The faults that could oc-
cur are wearing away of the discharge 
holes or valves or some parts within the 
trap; and 

• the premature release of steam from the 
steam relief valves. The steam should 
not blow out of a relief valve. If it does, 
it simply means the valve is worn and 
need lapping until it seats fully. It may 
also be due to the faulty setting of the 
valve.

All the defects can be corrected easily 
by the mill artisans on the non-processing 
day. The cost and time needed to rectify the 
defects are very minimal. The maintenance 
tasks should be considered as routine main-
tenance and not major work needing a for-
tune to rectify.  

By ignoring the steam leakages and re-
sorting to no action, the mills are positively 
contributing towards the following addi-
tional GHG, without being aware of it.

• The controllable release of steam, a 
GHG to the atmosphere.

• Secondary emission of CO2, another 
GHG that is produced when biomass is 
combusted; it does not serve any use-
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ful purpose. If every mill is committed 
to stop this waste, it could make signifi-
cant contribution towards reducing the 
adverse impact on the environment.

We do agree that the exhaust steam 
blowing off from the sterilisers using the 
current operational procedure cannot be 
stopped immediately. But the exhaust 
steam still contains substantial amount of 
heat energy that could only be realised by 
putting it into good use, if we manage to 
condense the exhaust steam. In such a case, 
the large quantity of the latent heat of con-
densation, that is wasted now, can be uti-
lised for pre-heating fresh fruit bunch. This 
can be considered under the continuous im-
provement, without branding it out right as 
something impossible.   

It is possible to establish a reasonably 
accurate mass of the steam discharged into  
atmosphere. The steam input is based on 
the mass flow rate of the steam produced 
by the boiler. All we need is to measure the 
steriliser condensate. Then using the well-
documented  mass balance of fresh fruit 
bunch (FFB) components  before and after 
sterilisation, the weight of exhaust  steam 
can be established. This measurement does 
not involve any cost, but provide  useful 
data for the mill engineer.

The steam produced by the evapora-
tion of moisture contained in the fuel is not 
necessary to be considered in the present 
context as it does not come in the picture. 
Whether the moisture in the fuel is heated 
up to reduce the moisture content within 
the boiler or in a pre-combustion chamber 
does not make any difference to the steam 
generated via the evaporation of the mois-
ture. If any mill wants to document (for re-
cord purposes) the steam produced by the 
evaporation of the moisture, it is a simple 
calculation involving the only moisture 
content of the fuel before combustion, the 
enthalpy of evaporation at atmospheric 
pressure  and the mass of fuel burnt.  

So far no palm oil buyer, trader or non-
government organisation have criticised 

the palm oil industry for emitting too much 
steam to the atmosphere. That does not 
mean that we should not consider reduc-
ing this emission as we know very well it 
is a GHG. It can still fall under attempts to 
reduce GHG emission. At the moment,  the 
buyers are most likely not aware of the role 
of steam in the GHG equation.  If we can 
possibly improve the situation, we must try 
it before the buyers start using this as weap-
on to discredit palm oil. 

Leakage steam can be included as a con-
trollable GHG except for the steriliser blow 
off steam until a viable system is available 
to arrest the free escape of steam. If not in-
cluded, no one should try to rectify faults 
related to steam leakage.

Biomass composition can be based on 
the normally established proportion of FFB 
that is well-known to the industry. The mills 
need only to establish the values say once 
a year. All that is needed is the production 
rate per unit time, involving no expenses at 
all.  Mills are not expected to be 100% accu-
rate as there are bound to be un-burnt bio-
mass that will be discharged together with 
the clinker. Mills are only expected to docu-
ment   how the measurements were made.  
There are no expenses involved in this 
measurement. The empty fruit bunch is al-
ready weighed when it goes out of the mill. 
The shell can be easily measured knowing 
the production rate of the nuts. Many mills 
have inexpensive basculators that can give 
reasonably accurate measurement. Some 
mills even use load cells for this measure-
ment. Mesocarp fibre can be obtained by 
measuring the mass flow rate in unit time. 
It is not necessary to carry out this meas-
urement on a daily basis.  By documenting 
the biomass consumption per hour with ‘x’ 
number of presses in operation a base line 
data can be established and this can be ap-
plied for computing the daily consumption. 
The mills can adopt any system it prefers to 
establish a method of documenting the data 
on fuel usage. This data will also be useful 
for the mills when it considers grid con-
nected renewable energy (RE) power gen-
eration.


