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The miin objective of this piper is to piss on my lisited experience in pro-
~oting and operating : Stramit industry in Thailwnd te ~nyone who wisdes to look
into the possibility cf promoticg the sume irdustry in his own country, The phper
will cover only the scomomivil and teemnieil awpeats of the project nd not the
financial mnd mansgerial aspects.
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repanit conpresscd sl sl b is . structur:l o rel with -ood hext nd sound
irsulition v luee &.C fire resist ot sronerties, “t n.g . rixec widih -nd thick-
resg tu't the .en~th ~ I ve cut 0 LT BlZe. "+ i{s sui' tle for use :8 roof-
deckine, DIFtIT1IORILT, ceilinc, irtarior w:ili lirnir.s e well s other smiller .

wpplicitions.

‘¢ present our n.uael 1e mopketed wiinly in Thailnd, 7t hes reen used in
diverse types of Luildinss, Tt i3 fourd to be MO8 suitible for institutionil
tuildinee, fictories, 10w COFI T reronts nd entertiinuent centres, There .re
obst:cles in m:riet dAevelopment < used .irly ty the newrnesg, distinctive
appe:rwnce wnd ur.€ .miliir methode of werplications of the procduct g8 well 18 the

tvpe of rw miteri-l (straw) use s

~he p'nal is marufictured by 1 simple arv process of heit combined with
pressure. The m.chine we use h'& 1 rited protuction cycle of the whole process
of orly & hour. There is no protien of wiste disposil. . he rw miteriils used
\re cere:l strui, which is indiztengus, glue nd pipes both of _which ire inported.

~he strw should hive . moimture contert of less thir 16 per cer.t wnd for hwnd

feedir the optimum lern~th is RO cm.

The whilibility of straw 1.0 the coet of atrw in wrriculturil couniries,
which presunibly maRy developinz countries ~re, will pose no'prcblem except the

cost of etriw trusport:ticn.

Ve use . rtio of 1 ke of rice piddy to 2 kg of sirw. If the full length
st lk is used, some ireis will hive 1 ritio of 1 3 9. In Thiiland rice siraw is

1180 used 18 pner pulp, pickieing miterial, cittle food 'nd fertilizer.

The whole Stramit production line is run on electricity. . few opertions
Ape 1ctis.ied by compreseed .ir. ihe mwnpower required for production with hwnd
feedine ir "h:ilin¢ is <l persons. They ire 12 striw feeder/carriers, 2 michine
opert efs, 1 glue mixer, 4 cuty-off a\w/seﬂ.linp unit oper:tors, 1 strw receiver

and 1 electrici n.

plint l-yout depencs on spice r:aqg,\i'i-ements, p'roductian process 1nd the size
of oper:tione Tt is ugeful te h:ve . muster plu. drwn up to inslude 11 possible
future requiremerts. Pl-nt loetior. should be nexr the source of supply of raw
miterial beciuse this industry is miteri:l orientited wr.d transportation ficili-

ties fron rw niteriil's sources of supply wni¢ the enc-users of the finished

products should be tiken into®congiderition.
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™he incustry creites economic benefits for the ccuntry by riisinz the frrmers'
income, making use of wiste from ~griculture, saving wnd e.rrins foreiysm exchinges

and maiking v-~il-ble  useful loc:l huilcdirne product.

In conclusion, » set of objectives h ve beern rresented se th:t -item:tive
choices of utilization of :iericultur:l w:stes for the production »f pinels wmiy be
systemticilly eviluated., This piper includes two t:.bles showing viricus operiting
cost elemants, m:teriils used per sq. metre of p- el ind per hour of preducticn.

There 1re 130 diagrumitic illustraition of the m.chine process chirt, plint layout

wme mister plan for future development of the fictory sites,
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Ao INTTECOUSTICON

In intr~ueine thia anper, I hnoe te noeg aln~ the Jimited
*4rst hand eyneriencge € mry chort tive in nro-otin~+ ~nd
develrnine a Stro-it olant which iz sne way of ntilizine

gera~) strow oy those who duld lite to 1la~% intn the nno-
8ibility of starting # Stromit indurtry in their own conntrios,
The word straw, 2ccordi=e to the ¥Facvelopnedia Fritairica, in
the d-i=d stnlke of cert-in cererls such ~¢ whe~t, barliev, sats,
rice =nd ryea, ii*th thic 4n rind T hove ret the foll-wine ot jecce
tives f~r thie nonert

a) T show the banic otens for startine p ftrreit Lndustry,
®) To show the wrrious strecific reonirerentn in strrtine
a Strarit factary.
€) To hirkli~ht the notentinl nroble=es in gtartine -nd
enaratine a Stperit businens,
d) To offer suz~estions te cove 7i'h these ~otentind
nrablems, ‘
e) To serve nz a grurce ¢f refrcence for earrvin- cut 2
fe-nmib{ility rstudy con a conorecred =tr~v nnrnel »roicect,
£) T> emphasize how the comvransed strnw prnel indnu-tipy
can contritute tz the sncin]l and econa~iczl develsnment
of » crrntry.

This paver 48 met cut in such a w:=y ng to ghevw tha secuence of
ateps that I have taken in rmakine a fe2sibility etudy on storting
A Stromit fectory in Thailand. The fir=t step to 40 1= to lo°k

rt the aveilahle market for Stramit corprezced straw e£ladhs, to cee
whether the vronerties of the finiched »nrsduet will scrve tre need
of anv sectisn of the tuildin, market. If this is g0, then we
vil) have tn lock into the cost of producti~n to see wheather ve
can get & rearon~ble return on our invectrent. Fin-lly, we lonk
into the terhnicr]l 2snects. In crder to ~ttain nra=cticn2) »rivi

lecens or Pioneer Stotus in some develrmin~ cevntrice whiich i)l




rive the industry specirl srivileres and exemntions from
{ac~me tax ~nd $anort duties on wachinery, the feasibility
stndy »i11 R-ve to show economical enefits to the nation.

The content of the maner will only cover the economiec And
technica) oroecte 4t i1l net caver the subjects of fin=nee
nad sansre~ent, AW these are snecirlised nreac of concern
whieh will hrve to be lank=4 into by the individuel romotor.

To produce a penel from eercrl stolks 4s not difficult. The
¢iffievity thet rrizes will be whether the market sccevts
the nroduct or mot. Judrin~ by the nuvber of countrieg thot
npaduae this tyme of onnel, 4t sremm that there will te »
vide market ss~estance. At present there are 20 or more
conatriss osrodneing Stramit 4a #1] the contiaents snd amw
Pleates are somine up every verr, . '
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B.1 The Pr~duct

A Btromit nonel 15 a building slab mapufactured fron etrsw by
a method of he~t cnnbined with urassure to form a2 50 nmv, thiel

" pimid stroetore slad, It ia cnvere&‘nn toth sides vith ar
inte-pal tou-~h card liner. The Pritish St-nd~rd snecifiertion
for compresned ctrov elebs is T.3. 4O4S of 1966. The nanel
phould te uged in appl;cﬂt{ons which fullv ntilize 1te thermal
srd scoustic insulntion veluee torether with its fire resiataut

qualities.

ien

é;ronv&h the strencth of the vanel lics 4n the 1.22 m, (4t)
width. When correctly surnorted at 0,51 m, (2'0) centre, the
prnel will take » loading of ©0.72 k-, en O, 0161 = (Zﬁo 1hs.
on & 5" square) with a Geflcction of 1, 52& ma. (0.05%")

‘ . The panel has an averaze weight of 13.55 kg, ver &n., metre
(305 ibs. por ‘chto)

2
Thermel conductivity (K velue) 0.101 J¥/a" S.decrar ¢ (.70
Btu in/feet va. h. degree P)

Agouetic ﬁronartir The vane)l has a 27.7 db reduction average
100-3200 cycles ver second, '

Pire Reeristance Pirs exvesure, venetration and spread of
flame testn have been carried out by the Fire Resenrch Strtion
in UK with these results




As roofs decking

Dasirnated AA, AR, or AZ (Pritish Building Recul-tion
1945) denending on the weathervrorfine materi-ls ueed.

As nartitionine and ceiling

Tire resistence t Classified o8 % hour oortition,
1 hour when & skim coat of nlaeter is annlied.

Snread of Flnme

Clnes O when skim coat of nlaster is applied.
Class 1 when coated with intermeacent »nint.
Cless 2 when finished with paint.

Clase 3 untreated.

This tyne of nrnel has never been known te be attacked by |

»

termites or octher insecte.

Usage There are a few important points on how to use Stramit

1. The ri-h* erads Ensure that the riesht ;rndc of the nanel
is being used. Roofin~> erade has a bitumen im-resnsted
liner on one face and is intended 2or rooficg, wall linine
and ceiline; olain liner and slastertoard liner tvneg are
intended to be uesed for n~rtitionine.

2. Kandlin~ Always cerrvy the nanel on edge. This will minimise
the damnee to the surface. '

3. Starare The vanel oust be stored dry, prefern~bly on edge
irresnective of {ts size.

RS
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Sizes

uttin~ The panel enn be cut (vith @1fficulty) with a =rre
penter ardinary hand saw, but the most efficient ~av i= to
vee & eircul r ear. Then cuttin~ acrosec the wideh o€ the
pmel, a stradeht edre will help to euide the sawe Alternae
tively & triwvine knife mokine a deep cut on each side rives

® clean cut across ths width of the gl-te. A1l eut edecs
miet be repopled.

Pixine €n Str-~4¢ There 12 » 14mit to the losd earrvive cpe
necity of -ny fixing to a 14 +he wveteht waptitisn. Serew

fixing 42 recommended, ueine the larvest erure snd len-th screw
poreihle. fuer fixdng ta the mert affactive nhen *lve is

injected into & nreoedrilled s=all hnle bBefare the eevew in
inserted.,

L4

Due to the method of =nufrcture the dimenrfons {n {te thicke
nese and width are fixed at S0 av, and 1.22 m, but the len-th
sy be cut to cny size resuired.
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Roofine The ~rrel =av be used me a oitch or flat roof. It
ka3 to he surnortad on 211 ite i edzes °nd 0,61 vetre centre
alone 4ita lencth, To 2void the danzer of intranned mninture,
1t i& essenti~) to weather-oroof directly ae *he ranel is
1add. 1Ite adventares here are “te heat insulatinn, and fire
reaintsat rronerties. Teathernreoofinzg vray de aonlied dAirect.
This cuts cort snd =recticn time,

Partitionine The nenel mav be used as martitionine with eithsr
timder ar nluminium frame or with «lue faint. It mav be fixad
in mueh o way that the vartition is demsuntahle, The svriace of
the %anel i» re~dy to receive anv decoration, such as vaintias,
vlaatering and wall paperin:, .

Ceiline It osrovides an economicrl ceilinz with rood he-t
insulation end sound absorption values, Tre aduntaszél are that
the nanel]l may he removed for emmy rccess to the gnace ahyve the
ceiling to carry st rwainternance 4{f reguired. Due to its strencst)
the slad nay te walked on, thuc mnkine 4t a asfe ceilinr. Al
the vanel needs 4ia evooert on & edres,

Other annlicetions are wall limin~r and ag cemvonent for »ardrobde
front snd in-f{11 oanel.
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B. 3 RAIYTY W07 cmvperiges gwmad par

I started a Stramit industry in Thvilond b:-esuse I beliave that
there i# a rreat nerd for an ec n-micel vuildine an~l with

sore dietinctive B!'O'?e!‘ti..l in our market. The nraen:ct hiesme
attrective vhen it was learned that thin tyre Af rrne) cAnld be -
arde from an azriculture]l usete. Sirce Thailand ‘e an srpisnd.
turel country, aay esntribution t:zards the fuc~me 0’ the
farwers will be teneficiesl te the econeny. Ancthe» ervein]
factor mas *hs ¢om*rrtively Jow lavel cof inttial investment
oravidine s reasonzble raturn on ce~it-l, Tre need for *rie tyae
of materinl stews frem # dem-nd fox mage havrdne 4n » Aoy Yemin.
countrv 1ilte Thail-nd, whieh roonires mot-rinle that spa Auranle,
.ﬂcnnonief-l. ~asilv ond guickly 2 vu-s,

There 1r & booning duildins indus®ry in reet develasaine asuntpy,
By lookine vt the availatle =roducts in the =arkst wan =17 ba
able ts judge "hether » comoreszed straw 2 hel rLll ratiefy o
esrtain srectnr of the Y ilAdne 1:dugirv, totine {ney ¢ reidepn.
tion its ~rice and 1+g dietinctive chareeteristics. Ansther
factor will be the sise of the tota? bulldin- irdustry, the
larcer the total market, the more chance w#i]1) bte for accrotiae

& lareer volume of vroduction of & new orodvets This nrovides
of course that the orxductisn of existine raterisis 4, net
exgceed the narket demond.

Another indic-tor of the erowth of the dhuildiine roaprket, ecrnecie
011y {n mess Nourine could be the ronul~tisn erovth, It gecug
®ost of the devel-nin~ countrier in the world hes a hish name
1stion crowth rate. Thail-nd havine one of the hishest -rowth
rete of 3.3% per annum,




Fror an ans=lvais of the benefits derived from the nro~erties
of the ~cnel to the varioud buildin- markete, I have selected
the follcwinre se heinr *he mo=t aprroorizte sutlet for this

tyn: of panel.

1. Iggglgptionj;tﬁwildinvs Hospitale, schorle end universities
require mrterials which are economical, ‘unctional (as a-ainet

fancy) sn® -ond sound absor~tion prenerty. This tyne of vanel
will meet theme requirements as it has shown by having wide
scceptance in this market throughout the verld.

2. Tagtories Being lisht, reletively atrong, economical, uiih
heat insulaticn and fire resistzat vrovertics, it serves as an
exeelleat =ateriol for reofins or ceilirnz, esve:ially fer
inductri-- v evs temperature or humidity ceantrol inside the
factory is reouirei. The installaticn ef the ceiline or the
reefine is extremely simple. 1f there is » large g;owth in
the industrisl pector in the country, then thie will be the
market to look into zeriouslv.

3¢ Rich-rise Low Cost Anartment Ia many devoloying cés:trioi

the rovernment ig nu’tine u» thies tyne of building for the mass
and it needs »r rtitioning which are economical, quick 2nd easy
to sut un. The vartiticn should have adequate sound sbeorotien
end heet insulstion. Thus, if & country has a escs hoﬁaing
nroersn, bte it the individual housing unit tyne or the hizherise
avartaent tyre, & comoressed strav o2nel will be a geod alter-
nntive to the existing msteri-ls,

b Recresticn Centres In cincma, evort stediun and tawling cen~

tre, the ranel has found wide amovlicatien in ro~fine and ceiliag.




ﬂb_bcliovt it will‘alao te useful »s internrl wal) linin-,
g moet antertsinment centres {n T™hailrnd are rire-conditi-ned

sud the vanel o’fers twn auiiahle ddistinctive nronerties
4.¢¢ heat dnsuletion wnd sound sbsorotion.

. *
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B. &4 CP3TACITS IM MATK™T DEVSICPYTNT

The rate of mnrket development devwerds aman~ otﬂer factors
on the cnrnlexity of tﬁe nroduct, its desree 6f neavnensa,

and the nrescnce of eomnetitive substsitutes, henefits to

the ;uatnmer "nd ‘your n=rketins strntery and snles nromo-
tion effort. .

In the cuce of cororesgrd straw nanel the distinctive fea=’
tures rfuch am the v~v materisl used {.e. strew, the appanfanel
and the toehniane of 2oolicrtion eerve == n resistonce to
market develenment, It is not & direct subetitute of eny
existine nreduet, therafere,the rublic will te 1;8. cuick

to ecevceive az s~methine it reouirez. Thie mrkes the tosk

of the “ravoter 41ff{erlt in the initisl-etaze. Another
added difficnlty that may sriese i the nirtharine d=eigion
teken bv epe or mare ey versons in the buildine induatry
whigb may influence a rroup decisinn to revert to # more
troditicaal materinl, Hawevep, 2 new npoquet ~* this ty-e
ales has its boneficia) side =8 1n~ a8 we have taken tre
vregaviisn to srrvive tﬁe difficulty o?f thi initial launchine
vericd. It may talke tinme ts estshlich itself, *ut snee
ree;znieed 1t will %h:zve a lestine acceotonce.

One way to quicizen the ~rocress of narket davalanment wiil be
to mnke the vroduct fashionatle among leading citizens. Their
accept-nge will influence a larse numbetr of cotential custcnmers
who wnteh from the sids line. Fron éxnerience it is {w-ortont
that customer hns 2 favourahle first exneriernce with the vee
of & nev nroduct, hecause of ite newness, custnmérs tzeke nartia
cular notice of ‘t and will be 1 preossed if the reeult is u»
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demand for e-tting uo & nlant 48 rocured, there shall he
an neerd tn teat movkat. "™his will he the cane wi;ere moat
of the country msers hausin~ arc ¢>nstructed tv the roverns
sents Another mrthod of ninirizinz the risk wvill e %o
obtain a few lrorge contrmcts before geins into nroduciion.
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B.5 COST 1= T'm3

8ince the manufacturing orocess is =imnle, 1t ia‘therefovc
eaey to work out the cut of noclrt costs to auite an acone
rete deeree. Prriod cost per annum cen aleo be comnuted
with accurscy.

As for the varioub cost nléMents, I do not aﬁtid{nnte »

~ great variation in lnhour or electricity, but the cost of
spare norte crn he diffienlt due to different tynes of etraw
beine us2d. The cost wil) denend on the elesnliness nnd |
touthness »f the mtraw and the deneity of thce boerd roouirad,
This l4at of coast elementsn {ie rore indie~tive thén definitive,
My intention is to show the various cnrt elements te be tzken
into account when comruting the coct of the finel oroduet,

»

:t will den=nd on how your finsnciel cxvert will internret the
informrtion riven here, He mev mpey that any arice have out
of nncket cost will be contribution tn overhend or that ny

- price out of nocket ceet nlum manufacturins exnensce will be
contridbution to averherd. He would have to take into account
the local tax condition eand the law of the country.

Of course the rellinr exvenses and the reneral sdrinistrative
exnanses will need to be broken down into smaller cost elements,
ﬁqt thie denends on the type of orranization you tre ~oing to
have. If it is a state enterprise the salcs force moy bLe
extremely smel). You may also decide to ask sn outeide sclez
orgaaizition to market the voroduct on veocur behalf,

Pinencial charges devend on the structure of your commanv wnd

whethér vou will heve a hizh or low narcentnre of horrowed
noney.




m.ﬂv), Nupwrpin- Bhat ﬂemqgt_!

Out of wock~t costs

Rey miterianls

Productiosn latewr

Flectricity (1 kwh ner sq.e».)
Revaire «nd mrintenance
Woetes (woximum 2%)

bireet tax on praéaetiaa
Trananortation (ontional) .

Poriod charses

Sauﬁfncturing exXnennes -
Staff |
Insurenece .
Generasl raintunance
Product developwent
Tenrcelation °
Steff Melfape
Small tools U eauinment
Travelline
Fuotartsindent
Miecellensous

; 8elling cxvenses
% * Genera. 2nd sdministrative ervinses

. Rovalty : ‘
Pinsncial charges o
; .
g .
i
i
i . .
|
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Co MW YZAL AS WOTS

C. 1 Manufacturine Pracese Stromit orncasze cpirinnted frowm

Sweden 4n 193%. It is a uriaque method of oroducinz ziraw
board bty usins hest with rreesure to comorresy atraw und
sandwiching the comnregsed strsw hetwern lavers of naner.
If you tnake a lonk at the nrocess flrw chart you will mee
how sirnle it is to manufacturs the ccwrrenced straw alab,
ond the tetanl pfaiuction cycle toakes 2nle % havye frow ferdisg
the atraw teo removing the finished nincl from the ond weeline
unit, There are »ltncether three diztinstive on-pratime 4in
the cetunl rmonuf-cturine i.o,

1. T™he rnaking of the straw board.

2. The cuttiny of the board inte sizen,

5. The end nneling of the strav hosrd cut ends,

Please reter to Pig, 1 for =2chine 1i)lustraticn and
Pie, 2 for vrocese chert

Strew may be fed ¢ither by h7nd or b a mech&nieal feeder dee
pendine on the cost of labour, the ~learlinees and the leasth
of the straw, 7Tr. our cmse it ir fc¢d by hand., It 48 irvortaunt
that the straw must be evenly distrinutsd scross the wideth of
the shute rnd the rate of the feeadin: muct te miintained in
order to keep the fork of the rachine covercd, The straw
should be well shaken uv before droovnin~ inte the hopoer,
Cth.rwitc the slab will hsve unevan density, faully edres,
durst, nit marks, snd paper creasing as well as serious loss
of preduction. '

If a mechanical feeder ie used it will carry out the followe
ine enerations:- .

. ————— - - Vo s W Ao
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4 COMPRESSED STRAW

SLAD

e-PAPER LINER

c- RAM
§-GLUZ ROLLER

4. EXTRUSION TuUNNEL

h~-GUT OOF Saw

Am< a— HOPPER
b. MECHANICAL FINGTRA
F10 L. DIACRAMATIC ILLUSTRATI F 97
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j— END SEALER



PROCESS CHART

A

UNLOAD STRAW DALES FPAOM BOAT

> CARRY BY LABOUR TO INSPEGTION POINT

INSPECTION POR MOISTURE OONTENT

c:l> CARRY BY LABOUR TO STORAGE
\V4 O?ORAC;

PER LINER OLUE PROMT—> GARRY BY LABOUR TO STRAW DEOK

STORASE | MG .
| ROON BREAK OPEN THE BALES. SHAKE UP THE STRAW
Y f «=WELL AND FEED STRAW INTO MOPPER OF THE
| =S TRAMIT MAOHING . ‘
- CONPRESS STRAW INTO DOARD. SET THE C TRAW
| “WITH NEAT. COVER THE STRAW BOARD WITH
; =PAPER LINERS.

STRANIT---~ > MOVE FORWARD THE AUN-OUT TASLE BY THE
- 1 <AoTiON OF THE AAM

OUT THE STRAW SLAS TO $I2E.

CARRY BY HAND TO END SEBALING UNMIT .
¢ " ,
GEAL BOTH CUT ENDgOF THL SLAR WITH END
= SEALING PAPER BY MEANS OF HEAT

70 STORASE

. :7 sTORASE

 AISR_PROCENS GHART




A

l. M1l bresk onen the stvaw wvhish e-mes in bales=,
2. It wil) cle-n tha straw by ~snaratine aut duet
ana other forci-n w~teria’-, and feed the stray

into the machine in ~n cven and well mived mat,

Yhen we ouf our machine into oneration there were nractically
no nrobicné exceot tvo that sre connected with the changc.in
the gtr v used and raoid wenr:n- of the cut-off sawv blade i.e.
the cut ~ff aaw was under vow:r. The desimnated oower for the
eﬁt-ofg saw was tased on cutting =traw besrd rede fr-m vheat, )
barley or rye atraw, not our rice straw shich iz mmeh tou-her,

The potential problems cf using Stramit nrocess arete

1. The Anflavihilitv o6f tin machine Since the nrocess ia unique,

it therefore requires a machiine which is made enecially for this ’
particular method of oroducins etraw board. Tt is nat annliecable
to sny other nroduction nrocess.

1

2. Rich cost of snore vart stcroze Due to gimilsy reszons n¢ne

tioned atcove anl bciang a very s-ecizlised zachine, the source .of

suprly of spare parts is practically limited te ‘he machine:
supplier only.




C. 2 Raw Materiols .

The three esscntial waterial comnonents required in the
mrnufacture of straw board »re strav, glue and paper liner
to cover the surfrce of the board =2rd for ;nd sealin-.
NHormally in a-develovine country, only the firat cemnonent
will be an iniizeneous material, the rest teinr very sneccine
lieed materialr will nrobably hsve to be im-orted.

gsravl ghtpow

L]

Cerer) strau to he nvsed 4n the drocegs rurt be cle-n, d-y
and stove certsin lensth. The si~nleat =~y t: find out if
the local straw s suitable or not is to send a oua:tity %o
the neerezt Strarit plant to he tested. I the raw materisl
doecs not zeet the necessary recuiverments ndditiansl coet is
" needed to cvrfy out “re-vroceszin-~,

The method of drvia~ the etrew that s ;hosen will denend on
the tyce of heat enerty ond the av~4ladility of en~ce. It
alse Aenenis an other o~erations vou homne to e¢-rry out in
conjunetism with the oroducticn of Stromit rlak vhich ~i-ht
require nsome ’orm of hest, ruch as in makin- Str-wit -anel
with Rardtoard freine,

The 7rice thet we nry for stram {n t:les deliver to the
foctory storz-e 48 8820/ /ton, comnared to the nrice of the
cheape~t wood, ured for construction which ie US%1,.3%/cu.ft.,
“or QBSGO/H:ton.

In Theailsnd the other uses of strew are ar follows:-
1. Raw arterial for the ranufrctnre of nenar nuls.

2. Packering meterip] fcr rlass *nd srrthware.
3. Yood for the forzers' cattle »nd for cottle being




arinped, nbroad.
4, S5il fartilirver,

The price that the pavepr monufseturcr ~xve ie abeut '"'3$710/ton
Us325/t:n »3 ~ocka~in~ material becauce they rennire soceislly
lone ﬁtrrw,'ana 173520/ten aa animal food %or enttle for evnort,

Ty far ths larcest consumotion ef str-w 4n Thailand et oresent
ie in the z-nuf-sture 6f na-sr, but ultinotely the =-puf2cture

of str s Yuard ¥i1) alee trke wo a subetzntial srount ss von

. 2
ern i -ine the emount of stpaw recuires ta npaduge 1 8 eg

&
=leb cammaraed yith the ammat of striw required to 2roduce 1 »

ef voner,

It 45 rcer Vikalr that ehe eerﬁal etal%n rvail=~hle 4in env
develonii~ country =h’<h h*s a1 a<ricultur-l t-se will de

s:ffic ent t> feed more then one line af_ltraait machire. MNe
amount of strow sv-ilabtle ean be ezrily comouted fran the srewmt
of #r.in oor unit srea ef ecultivation. In Th~1il-nd we uce &
ratin of 1 k3. of rice »addy to 2 %-. of strow aveilable. 1?

we use the full leneth of stelk, soze aress ~+uld Fave & ratie
of 1:8. Thus, if yeu ean find the total.productian of cereal

in the countrr then the tetal amsunt of cerssl etrow availsdle
cculd te (“mruted. T™he only difficulty ir utilisire the whole
arcunt »v-ilable will he the =eane of trans~ort, as ®he coat

of this tyvre of raw =aterisl te its end user will be 122 2 L1
tion2l to the dietrnce of transvort-tion from the paddy field

to the factcrv site, It w111 2l:o dencrd on the ty~c of
traneoort uced tec Aeliver the str-w. The chesnest meth>d —vould
be by boat. Anether faetsr which should be token ints concider-
ation ould te the method »f harvestin- the gerel from the
field. 1In =3t develcain~ countriez, 1% would Pe ex-eeted that
the horis<tin~ 7411 be 4one bv hand. This weuld 'rovide etrew

with cuficient lensth fap the vonufactur- of conrregsed atraw
bosrd » h nd feetine.




The moct i=-~rt-rt ~uality that ve look for in the strow is
the meisty - onte-t,  Tne oevtimum should Le hrelow 16%, 1If
the mcis* re :-ntent is Rirher than 18% 4t ¢~n cruse enricus
trou™le in *is o myfictirine npaceses, Tt ¢on nravide & suhe
etrndard s1-7 -nd it can disruct the nroducticon alto-ether,
The treur’e c-n be in ¢the form of roft ed~e, pnner cre-se,
3¢k of ~i% i+ P ~tvaen the waner liner and the str:m to~pd,

vrrichle dens'tv of ¢1~b, etcess If the etrsw ie Airty then

it wi1]1 ere-e a 1t cf dumt arcund the Str-wit =-~chine 2ren
and reduce siren b of the voard by 1rck of edhesion., If
the feesi-~- “- '5n: by hand 4t will slso reduce the efficliency

of the siraw f:(’ers due to the very dusty atmnsohere,

Short str-w csn 2170 be o prohlem. If it ia in small arount
1t will aot »-v: much adverse effect, dbut 4f there 48 a larwe
smount of nver 257 ~f short stram of less than 20 em. bein~
fed into t'» Monp-r it will create slab burct due to no inter-
lacing cf the =trou, resulting in lack of intorard strencth,

The ontinum len-th of strav for us is 20 esm.

The suvnnly of =strzw ty the f;ctory will aleo be an iwaaprtant
focter to ta'te it~ considerstion in the nlsnt laveut. Po=
examnle, Thailand haz a lone rairy season and ger the larce
part of the vesr the strew will hrve extrrely hizh woisture

- content. We therefore hsve te take srecial oreceution 4n

trensportine the straw to the factory and in toloeting.only
éry strew for taline.

There are many slternrtives to svercome this, we covld oroduce
enly durins the dry seamon, sinilar to whet they do in the
sussr industry, or we cculd have an extremely larce storerce
area for etraw which we will take in during the dry seasson,
or we could imstall a straw drying unit which would reduce the




rofeture content of the ctraw to the cxcentadble moximum just
before fasdinz into the Stramit machine.

dlse

The <lue which is used to produce strrw board 48 n urea-fore
mnldehvde bomed rlne. If the board is ~oing to be used for
apecial nurnos:zs then it ray need another tyoe of rlue, dut

g0 far the ureneformaldehydns tyno 2f ~lue hag ovroved ratige
factory for norm:l annlication. The rlue shouvld h-ve a vige
coeity of 19 noiee at 21°%¢ vhen mixed in a slue mixer, The
main recuirement wil) ho 4t nticke and cures under the Stramit
machine eonditiena,

As for the saner liner, the 3 medin tyoes uaed are
1e¢ Pladn kraft liner, : y
2+ Bitumen imnreennted Yiner,.
3. Plarter hoard liner.

The paner liners »hich are used ty Stremit factories throughbut
the world nerm~lly come from Pinland, as they are svecial tynes
of pener which very few manufacturers »roduce. Por us to re=
ceive our. order of naner liner take S to 6 months. Phis {indicaten
that a laree stock has to be kent.

nge;1g2 !a;angg

Tynical Materisl Belance based on

a) a comoressed straw nenel of 1422 m x 2.44 » weirhing
18.5 %x~. ver mo.m.




.‘”u

b) A oroduvetion rate of 55 sq.n. ver hour.

Materizd | pees’
Straw . _ 22.20 k-.
Pever Liner 2.2% ot
End sealin: naner strip 0.8% »
Olue .

. Urea Porm-1dehyde bagsed prvier ~lue ¥.l7o ke.
Conditioner C T 0.0 ke,
Thickener _ 0.074 -,
Extender : 0,023 %2,
Fater ., - 0.08% 1,

e . ———

!!r honr FTniucf;s

1,221.00
123.7%
bs, 65

9.’5
1.87
h.07
1.?8
h.6Y

You will notice that the uait weirht of Strsw uged i@ % -her
than the unit meiwht of the nenedl. I stil) do mat understond
and cnanot account for the caune of this lar~e differecree
after havins consulted =xnerts in other preduein: eomtriss
and heviny mai~ted al) the =retes around® the Btr-~it mpechine
" and the sut=off sav. This differrnce should be “~rae in mind
when oomrutin- the roduction cist of the 7anel -at stspsve

requirenent.
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C. 3 MANICYER,

T shall only touch unen the requirement of zanpower in nreo-
duction. The number of nersons required im baned on
1 eichtehour shift.

1 Straw receiver = Neo schecks the inecming straw bele for its
freehnesn, cleanlinvss, moisture coateat, and iti.qit. Ne sees
te it that strict fire vrecavtion measwres are kest ia the
straw otoﬁa area, HNe muet be 2 consclartiovs and trust wer-
thy nersom.

12 ctr;w ‘feeder-carrisre « Their Job ia to earry the strew dale
from the staraes Area to the straw deck above the Stronit ma-
enine, onen vp the bale, shake u> the strew, ingrecot for
foreirn raterial 4n the etraw and feed the straw ints the

" machine ho~ner. Thene nenanle wuet Lo strone »e thev h-ve to
earry straw enntinusuely to keev up with’the pate nf nroduction
which requires sovroxistelv 1 ton of stravw oer howur. They
must also work well with their h-nds, sines the consietency of
the feedine of strav han sn imnertent bearing oa the quality
o’ the slat, -

1 glue nixer « His Job 18 to nix rlve acesrding to sreeification
te insorct the gquality of the <lue and emesure tmat the ¢lue line
of the sachine is odeguataly filled. His job iz very routine
and therefore me anssiel sualification is needed. A slieht
knnvledee of choemiotry ¢an b0 useful. We wae hin om a Pesorve
whea ons of_t!u assistrat sachine operaters is abeent.

2 sechine oneraters of Stre=it machise « Oue asts e assistant
te the other. Their job i to start the nreduction ener=tien
by turnine on the heat, eut the paver 1liaer, 111 ue rluwe line
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etce - They control the machine over-tion durine nroduct en
to ensure a satisfsctory rate of nroduction, deneitvy of
the board, ram mark, varer crease ~tc. They nlszo -ive. ine
struction to the straw feeder if thev tnink that the feeding
48 uneven snd they ston the nrnducticn nner=tion al the end
of the day. They are resvongible for the feeders nnd -~lue
mixer. A backrround in mechanics =and nacniné greration woulgd
be advantnzeous. The aonrooriate auztification rill be &
graduate ‘from Technical Yiech S8chool.

'
& out-off eew and end sealine unit snecrators - Tnev cut the
voard to sise, seal both ends, carry the »anel fro= the end
aealing unit to storare aresz, corry out guality control
ehecks at regular intervals on adherion betwecn the strrw
board :ad vaver liners, and thc density of tns toard., 1If
they find devivtions they will recort bzek to machine oserators.

1 electrician - Hie Job 12 to ecneure *nnt there 12 2~ “resk
down due *o failure im eleotric.l ccuiyiente, Xe should h.ve
exnerience in malateining 2ad rexuiring cleetricnl critchea
and metors. e is mere qualified than otners and se mrke
wee of him as a shift sunerviser.

4

The aumber we use te everate ene machine line 48 2},




c.»  Jaroer

The plené lryouvt of 1 Stramit foctory will denend on all the
spoce reciiremanta and the nroduction orocess., Our factory
han a trtal covered ares of sbovt 2,000 mz 28 zhown in Fir, 3.

Spoee recnirements may be divided into the followingsit~
1. Zhe Prodnectign Ling

Pne producticn line dtec)f takes uo 3m x 30m rnd the snenc it
reeuirce will te only 3%m x hm (140 u?). "his area iw ndequate
ond there 48 no need to 2dd scme extra srea on a £afety factor,

firey Morm-lly strav is stored in bales of shout 25 k. each,
Je heve stendsrdised on thin weisht ner bale due &5 the foct
thet it s the ontimum emount our lahour can carry over a lons
period wmithout cettine too tired. If it ir too heavy then the
totr]l anmovrnt thit thev are able t5 carry jurine the same nirinl
will %¢ less. The arca required will devend on %-e¢ re-ulsrity
of sunnlv of the straw snd nlee »n the denand ~f the finished
product. In Thailond we are affected by a viry lons rainy sea-
son and aleo we have only one hervost der year, Jdeslly the
strew should e~me direct after hairvestine to our factory storage
£f we hove adequerte store=e space., 1If 7e continue to receive
straw suvnly durinz the rainy sesson, the moisture conteat of
the strew tend to Yo on a hizh side, and it will take sometin=e
for the moisture to evavorate enouzh to dbring the wmoisture cone
teat dowa to 16%.
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Cur oririn~l iatention waa tn nrovide fuust adenuate buffer
stock L.e. a stor-ze of straw sufficiont for 25 dnve -ro-
ductirn., e nlen to ta%te straw deliverv every dry throuche
out the vesr *ut in fact we run 4intc ~roklems dne to the
Rih mrdeture content, Ve thersfore intend to enlarve our

sterace aresn,

Ye find that stsrine~ our ricc stravw in Tales is the mrst
eennomicrl ey as the es8t =f land is extren:ly hieh in Thai-
1and, I” we are ts etare o p rice etraw losrelv as 4n the
condition then they are harvested then we will reouire ex-
trerely Y1-rre stors-e 2res, ond it vill -lao incremms the
tronsrortatinn conmt of the stpaw from the 2adiv field to oup
factorvy. Ae etre~ is an extremely li-At materiodl, 4 the
boat delivers the atrewy in looa~ form then the amount 4t ewn
corry will ba extrarely lin‘ted, 1.0, » tont vhieh ean re
enrricd bale of 5 tones will he only earry loore stpeaw 4n
enly 2 tona. ‘ .
Paper liner is usnzlly stered abovs snd beler the wupeout
tadle, therefare this item doss not reauire 2déitionnl floce
anace.

Olue novder snd other _r;).uo connonenty also take ur o extremee
1y small amsunt of fleor soace, dut in ware hurid eliwate,

the magtericla the:nld be stored in irea with c0cd ventilrtion,
The storage for the finished oroduct denends on how many

tyoces of finished »roductes you nroduce, the numter of atm‘arﬁ
oises, »nd whether vou use mechanical handling or mot. Our
storece snace »t nresent is sufficient to storr a maximus of
%0,000 '2 of Stromit slads. The slrdbe <wuay be stacked up to

80 pieces hich manuallv, but the ortimum punber would de




about 3C niecer hi~h which im e ivilenl vo a hei-ht ef

1.5 metre. On= of the contrituting factor in our recuirins
a lar~e etorvre area is that 4n Thailond there are an
rtantard dimensions to kece» to i.c. the ~=rtition heti~ht
pav vary fron 2.2 metre us to 2.8 netra. Therefore we hrve
to atoeak mny *ore sizes than other covntriee vhich h-ve
gtandariised the heicht of thedir rartition and dinensicne of
their buildin~ ecowvonenta.

Storace aren for other materials vary sith the number ‘of
oether onersrtions you internd to corry ocut im conjunetion w.ith
the producticn of comoressed str:w slabs., You may dsh to
msake D-nele with hardbeard or asbestoz ce~:nt gheet i 17,
or you .7y want to 9reef.lt your Str--it cl-*e feor use in
roof decking in order to reduce work at tne job site. 1In
sur cose we require additisanl]l soace o esrry out other
eneraticns such as cuttine teo size, nre-feltine of the
panel and in fnturo produeinr vanel with smheet freinxg such
sa hardboard and asdestos cezent sheet,

.!herc should be adequate effice workin- sonee for 5410 versons
‘snd an area for the workers to rest snd smske,

An #dditions]l swace require~ent ®ev be needed {n eene vour
raw material resuires »re.nr~gessine troatwent such as drving
or clesnins., It will be dif%icult to be snecific zince the
area reocuired will deoend on the drvin~ or cleaning orocess
you have in cvind. Differ nt aethods mry need differen’ s-2ce
requirenents,

Por a Straeit factory, the buildin~ recuires ne swec¢ci-] con-
sideration re the =2¢chine 48 1i-~ht and straisht forwnrd. You
only need 2 foctorv fleor and & roef. The wnll needs n-t be
rut un until the =2lent {s 4n overertira so that the finished




panels from the test run =~y be usad as the fnctory wnll,

Thie gerve:s 2 ovurvofes?

1. The 2211 or~vidas on outlet Zor the teet run
moterinl which will »orahahly bhe *elov etandard.

2 It cerves 28 2 trainine jo* 4n inst-11in~ the
aroduct g0 thet the 82’ 1111 have a first h-nd
kno~l~dge on the in trll~tion,

It mav nlco sct e a jab refarence for vour notenti=] cuse
tonere t~ ~~-e 1nd dnepect, You may -1con errry out oroduct
verfora nce trirls at a certin rsecticn of your factory wmll,
1.0, th= ~arfarmrnce of varioum tvn g of finishens on vour
eororesscd ciray »swnel cad the envircarentrl effects en your
wrrot oot ne nel, Tho d4°fer-nt tvne of jﬁtntiné dotai:‘.!.e
may also pve nut into ex-eriment, .

The zrectcet ~otential oradblem 4n the =lant layout is the
innde~u~*e “rovizion for ®uture tnace re~uirerents, Tt ig
difficuIt *n e 1007 correct in deter~4inin~ the gnsce ree
quiresent of »nv factery im the rlannin- st=~e. Thue, it is
200t probakle that +d41tinnr] sence recuirement vill %e
needed nfter the vleat heg bteen in oneration fsr scmetirg.

A moster ol n vhich takee {nto sccount 211 the likely future
recuirezents nn fuctorv snace will be 2xtre-ely ureful 4
this care, asz tcth pav =agepirls *rd finished nraducte re-
quire » lot of szterese snace. Plerne see Piz. & for mester
plra of our f-ctory site.
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PR GNP R £ 96
Thr ¢+ t o ¢ A7 nlant lee~tion, proiects can b: clansifi-~d
inta v Aiffomapnt tonen

1. 31 material oriented
2. Mrricet ~riented

3, Utiiitr oriented

L, "antelos-e"

A Str-rit ~lant 41z *te tvpe of -roject ~high utilises 2 lorse
quantity ~f row ~aterials *hot nre bully sad the »recrees ree
avires ~ever 2 uni‘e ~f the pre7 = teri-ls to ~preduce on~ unit
6f tha finn] ~radact, This tyre -* 2rniect rhmld *here’sare
he l1seated ~e-p the £9 rcee A% pom ~atariel {,0. nu} tre ores
of evltivntian of the c-rexl =trav, Another ¢ouncider-tion
which rrhauld 4«finjitelr be token into ceeonnt 4 trans-srteti-a.
An irvrsti=ation ebovld Pe made ints *he forility sysid-le
far tvaverant-tine hoth tha Pow mpterial ~nd the f4ni-"ed
nraduet, TF treneoort-ticn freflitvy ir net Avail-ble <t ¢the
gropo-d 2ite, the upavigion ¢f such freility mar reouire
addirions]l investment,

The re-=4 t» connect the plnt ~ith s *aia hihway e¢wld
ecnstitite ~n-ther iwiertnnt fretor., If t-¢ slart ir lrested
tar fr~r the »ain roxd, a link~~e ray have %25 be ¢rastrveted
shich alen me~ns additienn] cret.

At lee~t 3 loctirn®s evnuld be -val"nted g0 that the cont
fnvolvsd in ensh ¢f the noesibl~ rite =ay be aprreiced to
find zut =hich is the ~oet sdvantasecus, Lecal ruthority's
gnecizl rules, re-l-tisrs enl t-xes should alee be locked
in*e. Annther foctrr ~hich e2uld be of importamnece is the
nrocimity of 2n exietin~ nl-at asine the same rew material.




This.ern lesd to the asdverge rffect of tmo freteries come

netine for the geme mourca of eud~lv of ra7 meteriale,

.thereby dutstinz un the cost aof r~w ~aterirl,
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Thia tve of frctory Rae a totrl der»nd of electricnl -ower
of onlv 75 Ywm. It Poguives ne-1i7ihla amaunt of water -8
4t only nesde “iater for mixinz the ~lve, Itesm ir nod e
quired ir the nroduction but mi~ht be reauvirsd in orving
the straw with high moiaturs content. Corwressed sir will
be needed to cnerate 211 the contrecl valves of the extoff
gaw and the end senlipy unit. The comnresard air shonld
have a orossure of 78 n.g.i, snd ¢ rate ef 10 eun.ft. ner
minvte.
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The nrete dianszl of thir tvnc of comrresacd etraw dinel
fnetory censtitut e as areableome ce it 49 » e-mnletelv Ary
orcesrg. e only wacte will Lo the ghort ctraw devocited
around the Stramit mechine #nd the stwsw dnst (rom the cut.
off rrx, Bo** thece wactanm 1av be Furnt 4¢ pnt proaniwrd
Put they are -~tremely vco? Tertilizers for the rroving of
plant eveh - rosss or for taz rrovine af pushrooun,

Mgy aramoes hseafere enntritntes ns gantrrian~ting th the

apviv nreant,




’. zATIm“l et Tall o uxf"-;*?{-’;g

®paditian~11v the 29ly vardatick for o rrivste entercresncur
4n evelnrtin=~ the roturn of n sroject =7ill te the finsneial
return ~n {~vertwent. Thic 5 = besn the enlv overriding

e ng’ deprtian, hut naw there e 2n 2diitionel fnctor of
{msortince. I3 ™eriland as vell a2 in many develoninz
gountyi-n, the vovernesnt will rrint enecinl »rivileges to
nlon:rr {ndustriee A th» form of incore tax ex~mntion,
exe*ption of {rmnort dvty on mn#hinfrg =nd noasibly an irncrted
raw materials {f the rroject hse snecic) effcet on the social
and sepamia wellebeine of the country. Stremit induetry in
T™ailend is tuch An induetry,

e eavnregeed atrer nanel infusirv nroviden cennomic henefits
te the ecoun’ry ia the savine of “orsivr erchan-e where matee
%isls wit® si~i)+r prevertics tc¢ Strorit ave braing twnnrted
iate the ¢ vatrv, . ‘

It erzatee *'vaayreuﬁ'tnr w1e4174d and r¥411,4 Yananwe, ?G;
miority @2 the 1staur {n thr Thai plont c.omes frem farrere
whe uze to vork in the naddy field, Thev receive troinins

and acouire new skill, The ind-etrv inerease the inecore of
the frrmers by arevidine ap outlet f-r theipr gtrar which hins
been congidered ar woate Befsre, In nmoat develsninz countries,
farmere are convidered to Be the bSackedone of the nation.
Bermally the ineone of this ~roun ie <.xtromely lov and any
add{tionn] ine-ne will benafit then and the country as a2
wwnle.

It may alse brine in foreisn exchanve if the plant iz successe
ful in exmovtine the oraduct to neirhPourine countries wrich
either hrve no rov moterinls for ita aroduction or which

hrve nat 102k inte 1ts oreduvetinsn toceibility vee,




It 18 ~100 voseible thot 1t helps te fncrease the demind
for on escocinte matertnl, Such a8 waternreofine waterial),
B0 an extent that loerl sroduetion becwme viahle and
theredy creates need to start another ploncer induatry,

It definitely helos te increase the utilization of ¢he
sountry's peroureen: ky_mkiu‘g; u3e of a weste materin), f¢
Serves the need of a davelopine country by orovidine &
hwiléine materis] vhigh {n exremely autteble 4n housing
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Por a decisinn te be mude on the choice of precess in weing
rgricultural westes in the “roductisn of oanel, there will

be m*ny vi-tle n)ternativer which should be evalunted amainst
n oot ef objectives or considerrtinns. A list of such odb-

. Jeetives {a

shown Below. Of course other objectives would

have to be nAded to the 148t ecccrdine to yonr own reouire-

weats bt 1
rajoritly of

2.
s.
LR

hove this 142t will serve 23 » »efersnce to

e cer,

Hivh desand exnectatinn in » proving mapket,’
Rantq rrte of market sccentrace.

Low level of taitisl invect=ent.

Hivh return on investuent throurhout the 1ife

" of the orciect,

%
6.

7.

9
10,
11.
u'

Rich eeonormie benefits to the aeti-n,

sxeluririty of precess.

mol-critice) reguirerent ot‘raw mrterieln,
Abnndonce »f rrw materinle from asrienltura)
weates,

Simnle nrecess.

Shart ~reduction eyele,

Clese associnrtion vith exirting set up, .
Indepondence ef foreipgn evsert 1n slrat eperatiea.

Btartin~- « Stresit industry {s ene way of mrekiny u~e of agrie
eviturel wretes, 1.0, coresl ntrlks, in wordveine nanels. It

fo a rirnle

nrocess vhieh turns a waste materi-l into a tyze

of vemel ¥i*h hi-hly desip tle ch-ricterictice., With the
ssivepsnl ur-ent meed >f develonins countries in srovidiag

bousin~- for

the aneg, the end product frov t\is prpjoet fulfils

the require~ecnts >f an e-on:mic and durable building namel with

et e ottt g e S
A RO




goed hest inrulmticn, sound abecrnticn 2nd fire resirtence.
. It 48 a materis) with rany sorlicrtiona in the building
faduotry, It vruld therefsre be lozical to assume thrt
thia mrterial will uiitfy the aeeds of sne ar meny sectars
of the dhuilding industry 2¢ a develnpinrz country. ”









