
and Alternative 

In rcliiti\~ly > i ~ i ~ p l e  tcrllls, ci1r:rgy is iI1e i~bility 10 do \VOI-k. 
Tliouglz probably not ~vitiely understood a s  such, 
inankind's inter& in energy iirose from the dawn of 
ci~ilis:~iicin wllc~l we first looltcci ihr food, c10tliii:g and 
shcltcr. Muscle power of llurn-11s as well as animals 
\vas dcriveci TI-on1 the energy cc,ntained in :he food that 
t!icy ale. The energy locl<cd in fossil fuels snd in certain 
physical states of nli,ttcr, c.g. tl;e potcl~lial encrgy of wrtcr 
at  !iigh elc-vatioiis, tlle thtrf-~i:il ene;,gy contained in 
naturally occurring g~:yscrs, ctc, 1:rovidcd ilie sources of 
l)o\v~-r s o  very necessary to drive r l~c  niachinery ;>.nd 
probide LIS ilir: lllillly c ~ n v e l l i e ~ i ~ c s  (:f modern living. 

Accorciing to tile laws of thermodynamics and conser- 
vation of energy tii~it energy can ncifller be created nor 
dsstroyed anti tli: : wurk, cnergy and iieat bear a 
ful~dameri~al re1,:tionship. Under certi-in conditions, 
energy is transformed into work with the release of heat. 
Similarly, chemical reactions could bc uti1i:c.a to ~ransform 
the cilcrgy contained in elements and compounds to 
provide heat (thermal cnergyj wi~icli ir: turn could 
transform the slate of a niediu~n, to make it do "work". 
.?  

111~ motive power of both steam and oil engines as well 
3s the jet engine is basically cicriveti l'roni these funda- 
111eilta; principles a n d  sourccs. 

Howevcr, we were not so aware of the economic 
and social implications of the relationship bctween 
chemistry and energy and the impact it has on our daily 
lives until the energy crisis c~i'tlle seventies. For us, 
in the devclopirig "Third World", this is all the lllcre 
important, ft?r wl~ilc the developed world is irying to 
mainticin its affluent a i d  high c o n s u m p i i ~ ~ i  lift :.tyle. 
our very survival il111idst degrading po\lcrty a11d 
deprivation depends upon iinderstariciing 
a n d  using this knowledge. 

'rhe natural desire of civilisec! humans t o  inipt.o\i. 
their lot has set 11s or; a course where our progress is 
dependant 011 the quantity ~ i '  f~iel  avziiable. 
I t  is ~nfortun:~te that tlie areas which are sllcrt of 
fuel or cannot :~f'ford i i  are the very arcas thrt nieeci it niost. 
'They also liave tile biggest populaticnc. 'Ne the:.efore 
liave the paradoxical situation where 
(a) de\~clopment is proportional to energy resources and 
(b) development is inversely proportional to 
Popu1:ition Growth. Beggar nations must learn to 
d i ~ t  inguish bctween thcir "wonts" and "needs" 
and carci'ully husband 1.11cit resources to initially providc 
basic need.. \velfrare and prosperity of fiilure 
generations will depel;d upon the chcices v.e rr,alic and 
thc strategies we ncioyfl. 

Having made this general preamble to bring into 
fhcus our present situation. lef us now exr*lnille how the 
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~~clii t i~~iishil;  bct\ivc11 ~ h c n ~ i ~ t ~ ) ~ a n d  energ) could bc ~ r s e f l ~ l l ~  
developed to  steer us t h o  ugh thcse difl'lcult rimes 
with reasonably acceptable standards of living whilst 
maintaining and improving the quality of life for future 
generations. It is by accepting the reality of certain 
fundamental lilnitztions and making Lome sacrifices t h a t  
we shall survive until we reach the next major ttlr~ling 
point in our civilization, i.e., the economic and 
~uiiversal llarnessillg o r  Solar Energy and its deriv;itivcs 
possibly in the 1990s or more ilopefirlly hy thc t unr 
of fhe  ceiltliry. 

AliLtle bit of chemistry may not seemout ofplaceliere. 
Most of us are aware that there are chemical 
react ions between ele~ncnt s and co~npounds which either 
require the introduction of heat or yield heat. 
Thc former reactions are known as endother~nic and the 
latter exothermic. For example, tile combination of 
c~trboil 2nd car1)oilaceous compounds with oxygen yields 
carbon dioxide, monoxide, otfler volatiles and 
~ncon~bustibles and il certain qi~aritity of heat is liberated. 

Since 1 have chosen to limit this topic to 
traditicnal energy sources, let 11s collsider the 
common carbonaceous fuels - for example, Coal and 
Wood Charcoai, Fossil fuel oils, Natural Gas and 
Eiornass, abundantly available in the tropics. To make 

proper expasition and have an appreciation of' our 
prcsent predicament of trying to balance energy supply 
and demand, we sho~rld also consider the conventional 
energy sources w e  ;!re familiar with in Sri Lanka, viz: 
hyd!opower and wind energy as wcll as the interesting but 
as yct impi.:ictical systems such as OTEC, wavc energy and 
even more cltlest ion;: ble nucIca r energy. 

The Ciovcrnment has at  last begun to realise tE.at 
there are limits to  growth 2nd unrestricied u ~ t :  of 
sabsidisedpower 2nd energy caI!not bc matched by supplics 
which are !irnited by tecImoIngj~, t i n ~ e  scales ;~nd above 
all finance. Even wit11 the suppol t of foreign funds 
and technology sonle of the al!ernatives will need deep 
2nd serious thoupht when considered from n point of 
of integrity of supply, safety of our populstion, 
waste disposal, etc. The one single energy resource 
we llave in abundant supply is sunlight. I t  c:?n outlast 
all our requirements and is non-polluting. 
What therefore prevents us from ~lsing i t ?  
The short answers are technology and finance. 
There are encournging signs however that just as in  the 
field of computers, a breokthl-oi!gh is round the ccrrner. 
Meanwhile, use of the sun can be lnade via the photo- 
riynt he~is!chemicnl conversion route i .e.. use of hiotn~ss.  



Lt is yuik ~ o ~ i ~ c a h l ~  thal in rhz pa,[ 
2 to 3 years an increasing number of knowledgeable 
and influential persons in our country have begun to 
rel?ise the benefits of energy plantations, and conversion 
of agricultural waste materials to provide heat and power. 
For example, roughly 75 of our total energy 
requirements are yet met by firewood. 
This is both wasteful and ecologicnlly harmful, 
particularly in view of the fact that the reforestation 
program does not appear to match the required 
replenishment. What are the other alternatives? 
There are as yet abundant supplies of agricultura: 
byproducts much of which is going waste. 
The inittzrials which are very commonly available in our 
country ill large quantities are from the coconut 
industry, rice husk and straw. Though one may 
argue that these are used in rural areas, sach use is limited 
and to a large extent wasteful. The problems of 
iransporiation, storage, handling and ash disposal and 
the difficulties and discomfort experienced in burning 
these m:tteriols preclude its general usage. 

One such waste material available in large quantities 
is r: ,ir fibre du\t .  The coconut plantations in Sri Lanka 
cover about 450,000 hectares and the annual nut yield is 
about 2500 million nuts. Whilst the fibre industry 
produces about 150,000 MT of 'Kohubath' annually, 
there are the existing mounds estimated at about 
5 million MT from over 500 fibre mills. 

The major problems which have prevented the large 
scale use ofcoir dust as a fuel have been its very high 
~ n ~ i s t u r e  content, bisically due to the method adopted 
locdlly in proc;ssing for fibre, i.e. "reti ing" and its low 
density. At the moment, work is underway to overcome 
both these disadvantages, i.e. a means of economically 
dijing large quail5ties of kohubath and compacting 
the mass into fuel logs. Thus a convenient f o ~ m  of 
firewood will he available for domestic and industrial use. 

'Tile co~up~>sitiorn of kollubntli tbunrl in literature 
is as follows: 

Table I ,  Coanpusition of Kohubath 

Prouimate Analysii. ! Jltin~ate Analysis 
i L>.r! ) [ Ik) Ash free) 

Fixed Carbon 20 ?(, C'arbon 4 6 2rJ 
Volat iles 62 :( ilydrogct~ 
: i < i l  

?"/;I 
I (3aygcn 46 2; 

Nitrngcr? T :< 
(,'i~ez!~ical Anal psi5 

(Ref. J .  D. Mannapperumu-paper presented at SLAAS 
15.12,81'\ 

11 \\ill therc lo~e be seen that denxly c o i n ~ n c ~ c  ti 

dry brrquette logs of densrty approx n1r:tely 1000 Kp/nl'  
offer good heating value and econon:~cal short haul 
transport togeti~cr 1~1th easy storagc znd hand] ,nF 

I t  will be usefill here to conc~dts r!16 comparati~e 
costs of these colr dust briquettes with s,tl,e~ 
traditional fuel\ (1981 price>) 

Table 2. Compzrative costs of coir dust briquettes 
- . . . . . - .- - . . - - . . -. . . -- .- . 

Coiv Dlwf f i 1 -1n (~~~  Iferrvy 
Fire1,~ootl Bt'iqliel fss Oil Diesel 

. -- - - .. .- - -- . . . 

Unit Kg. Kg. Kg. Xg. 

Price (Rs.) - 140 1 /SO 4/60 6/00 

As11 X, 2.0 5.0 0.2 0.02 

Ileat V a l ~ e  KJ 1 1,700 19,200 42,500 44 000 
Combustion 

Efflclency % ' i 2 79 8 1 81 

Jseful Hea: 6,400 15,200 34,400 35,000 
Cost of Uhdul 

Heat Ks/CjJ 47/60 98/70 133!70 185/46 

Thus in actual use, whilst coir fibre dust 
briquettes are ~bo i ! t  twice as expensive >is fire~~cioci (.hey 
are about half the c ~ s t  cjf fuel oil used for heating 
purposes. ID integrated systems using combined heat 
and power ther* will be scvcral ~dvmtages  of 
introducing sd id  fuel f~ r ing  d i~ec t  in furllaces or via the 
gasification route. I h c  technology for conversion of 
soiid luels in block form or as particulate mattcr using 
boilers, steam turbines coupied to generators and 
exhaust heat exchangers, condensing open or closed loop 
f2ed systems is very sound and well known. 
Gasification gas engines coupled generators using waste 
heat recovery sysfems, are technically reliable and a viable 
source of povver for us, even though gasific ;, t '  ron 
did fall out of favour after the World War 11 mainly due 
to  low l'~iz1 oilprices. Both systems are currently 
returning to tile 2uro.pean and Japanesc markets, economic 
units for stcamlturbo generation being in the 
2 ---- 50 M W range and gasification i/2 2 MW range. 
I'l'lcxfore, a progranllne for using kohubath as an 
nlternative fuel to replace imported fuel oil and to an 
extent as a substitute for firewood, is very feasible. 
f t  is estimated that if suitable incentives are 
provided for the necessary conversions about 25% of 
our fuel oil import for heating purposes could be 
replaced with these briquettes. Tiowever, as long as it is 
possible t o  obtain firewood by illicit means without much 
risk or grave consequences, it will not replace the 
gse of f  irewood on any sigl~ificant scale. 

On a n  island\vide scale and considering major usage 
only about 70% of our total energy requiremcnis are for 
conking purposes. 'The balance 307; is roughly divided 
equally betwcen [ransport and power generation. 
Of course this is in quantitative terms but i t  is 
very necessary that we view this in terms of rising costs 



c.f i!nported f i ~ !  azd ths saturation Iavel~  being reached 
irk :id11 il!g 1 r \  9 r1.l- 11.\d 1 '1~j>iI \ \ 'Cl .  gc.l!~r;it!r~~l :uithill 
I ?  c : . .  I l.~.onl t l~ j? :  i~spcct. a b n c .  
''i'ucl I'~11~111111g'" hC2111b l ( i  be ;i \'C1-j' ilpl)7'01?rilli~ ililS\YCJ. t!l 
l - l t l ! ~  lh?\:(is. 

make inc-reascd dcn~iul~d l'or supyrl,~ , ~ n d  distl i!~ut!or~ of 
~1:e~trical pvngcr IJI !LI~c'!)' !:~piir;~ic(i ; I J . c ; ~ ~  ~ l b i i  I 1 11 J I I I ) : ~ ~ ~  
quantities. Ccrltl-a1 scnr:.;ir i c  i :  ;:nt? t1ii.t i,ib~i:!c,ji uf 
e i~c t i i ca i  umrg); is I?c)rl? nnecol~orii ia: :irlc,; i \ , i i s t c f u I  
p:trlicilkirfq; considel rl'lg l l i ~ i l  Jl1c:si (. I11.t: tfn:ill;lll~l w!ll be 
For I J ~ L I S L " ~ ; ~ : ~ ~ ~  Iigfttir~s. Biog;is p:llcr : r l r c l l ~  ~rhil lg  anit t~al  
dung ;ind ;~giici[lt u n t l  \ v i ~ s ~ c  t,i:~: 1~ cc~nsicicrcd tor. 
smaii Iocaiisoci L I I : ~ L > .  

1 I ~ c  ~ ( > ~ > \ . ~ f ~ i c i i l  o I '  St11;; 1. i:iicrg\. lo !102!! ;11111 

c!cclricity ca;.n !rc ~ I I ~ O L I ~ ~ I  :.c\cl.i\l p,1[11:1 k:!iiL i t >  ~ c T  th&~f; 
reilulrc expc!i\i\,c a:ld 5oph.i.r ic::tt.ci ~ccl~tic;ic:gjcs fo~.  ~vlde 
usnGc, 0 1 1  i,lie o t l~c r  h i n d  11ic)ni;iss i h  csse i~ t  i i~lly 
>t(?~-cd C I I C T ~ I ~ C ; I I  L : I ~ C I . ~ ~  ~ ~ ( ! L ' ; L I c ( . ~  1)) ~ ~ ! x ~ t ~ . ) ~ ) : ~ i t i ~ t ; ! r ~ ?  
I'ix bioiu;~.\ irseli' can he ~ c ~ ~ i i . c l . i c ~ /  I l i t 0  clicrgy by several 
lnelliods, t hi: cominone~!  oi' c.o~li.;c hciii;;, 11) l,[~.l.liiag. 
I'iluug.1-1 o l  hzl. cr~cr.;)i sc;circc:, sc!c;!1 . I S  \ \ , i l l c l .  ~ l i i r l  I -  

!\ydso and bolar a1.c bcrlig cotisiti~lctl, I ;  is ;thur~rlirnlly 
~ l ~ i i r  Llli!l in OX!I . ( J \ \ J I  ~ i I i~ t t1 i~ ) t l  1I1.c p,~'~il~t:sf J X . ~ I C I I L I ~ I I ~ ~ ) I .  
aJ!er~taf ivc encrz): l ics 1 1 3  [ I y i ,  uzi: 0 1  c~ii.~g;; 1 ' 1 - ( ) I \ \  i>is.\rnaa~, 
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