[image: Text

Description automatically generated]




























[image: Text, letter

Description automatically generated]



















	








[image: Diagram

Description automatically generated]









	


















[image: Text

Description automatically generated]








image1.PNG
Solution 115

By i it dos ot mean that X-ay i ot used. W mplics that soce the X-ray images e
igiind andcabanced,lower X ray leves can be sed 1o b he images S, the dgil”
‘et cnter ot nthe senior bt rther i he mage represctation andprocesing

Ding i the il process before the wood i aviable for gencrl s, and o ahievsthe

Serviccabily i miork and cber wood

proccsies. The dying procss s emove he moistue contet of wood 0 s high
Gy and 5 o 10 wood,

il workability, nd [y o oo, and

bt o o "ded wood s

sl s textue 2 compared o wood that has ot b did,and can b machined

CONTROL, INSTRUMENTATION, AND DESIGN 9

or st iy . dring of wood e ks
andens pich, prseres cuor, educes wight (dvansges i shippin and soring). and
contros brikage. Frsh o wood i dncd n many il vage. The common
Commercal o i ses 3 wood-dying ki, forscelrated dring

Kilns e perhap e ol peacicalmeans of rpid and bigh- vl dring of fresh
et lumber. il are comrolld enlosres s 0 ey prodcts Tk lumber,pos, s
e sl such s the venecred wood 4ndcor ibr el plywood pancl Sscks of
wood ae place i the diying chamber (ki) and he bested i s crculted though tem.
Typcall, - mouniod platfonns camy the wood el in and o of ki The kia
hamber s then sealed s st s aplid by stcam o et fred si. Sometimes pressre or
vaomm s o the o e prodct. The low,
and humidity of the st hav 1o be properly controlled in order 1 prodce good diying.
et

Pertormance Requirements
Typical Kl tempersures range between 200 and 230 °F. Whik absolute stimtes of the
cncray used i il diying ar ighly spcilic 10 the conditions of & sven opeaion

dats it that s applid nd s o ooa he 230
“Flimitpermitied by he American Natonl Standads st standard will spply bt (03
product Srfuc st 3 potential i of roughly 22000 Biu per sqare nch. Deying times
Encrally vary fom 1o 6 days. Longer drying imes ae equied for wood tht recives
Sibome o prsevaive ratmets. Subjecie ancedoal nformation idicates tht the
cncray rquird 0 dey sbout 00 cubie ot of e from an s feceivd condiion 0320
6wt bl s comtent s sproximaicy 10 il B

“The specic spplicton of wood is maly detcmined by s foal mostre conten
(me.) afe dying. For cxample an pplication ke furtue making reqines ol .. of
129 or lowe. Qualty of the dred umber product is npredicibl. unreible and -
repatile Kil perstors shoud frequenly monio the Ll operton and shoud make.

= My years of ould e reqired b an

s gven charge of camying ou e sk con rise e 10

duing. The of e desied
mpersure durig ofFbours would lead 15 ey inefcency. Also, an wncpected
iy occur durin the period,and may lesd 1o et the
ryng bourds. Futhrmor. i view of he complexdty, ol sy, and ie-variat and
diebuted mtue o the dring proces, the guaity ofthe dricd wood ay ot be nifonly
‘stlacory in gencral The ft that the yingreuls s unprdicube and that the ot

o clos the contrl loop, provde 4 o v
o i conrol Ko, with he godls of redcing the

cocray consumption snd mproving te qualy of deied procduc.

At 6% of the S250 billonyear Torest prodctsles s atbuted 10 b and
varions wood products anovaton i sesin, actuion, and ontrol can el i signficant
reductions incorsy wsage i ki The stdy snmarized bre provides sn ndication o he
{ochnologcs that n appropes nd he cnergy avins tht sr possble
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10 SENSORS AND ACTUATORS

Constraints
A conventonal ooy kil basialyconssts o clcrecils o besting the i, which
s ciculaed by rows of s along th upper deck ofthe il The heated,dy i s dcted
{deough the sacked lber by & plenun hamber. The water removed fros th wood is
arned nto water vapor by cvaporaion, and the saurad st is then relcased theough st

This process o ey i

adjstal. o the prot Duc o he i

Dt ofthe wood dring proces. the cnd prodact s sl unprsdicabl, uneliabe and
Encay effiicn and Tunber deying fclicsare Ao el

e qulity o the died end product bas to be secepable, uniform, 4nd repeiable
sy, h llo o roblms e e by he st ool wood g s
“They opertc acconding 03 prdetermined dying schedle:
* They ey too heavlyon xpercnced kil opertos fo kil configuraion seing and or
modifcation f e deyng scheduls:
 They reqine deicuedatnton fonsitc opersors:
= They e et unatended dring o -ours,
 They are subjeied 10 kwer opersing fempersturs during fhours i order (0 e
e ey and e ot duing. periods -
rsubing i poduct defcts .. pls o cracks.
Kiln diyig is an cnery-inensive process I adiion 10 the cergy that i used fo the
deying proces slf,some cnergy (lckicl s usd for pcrating th fs ina kil and or
e pwiin du dg, T Ued Sus D o A Forst
Product Lihortry fscarch it that dying aperstions moe comamonly bum wood
‘wastes rther than fossl fcls for thei cnergy souce. Proper s ciclation nd optimun
i can el i significan i i dyi.
coery. I o i,
Sy, ad rcating agets. Waste beat from Kl can b recovered by means of bt
exchungers. Wooddiyig kil have bcn suggesid a3 candist echnoogy wsing ground-
Soure heat pumps for supplemental cnrgy” These obscrvaion idicate tht Wood ey
il provide & major opprity fo schicving sgnifican benctis in ey eficeney
{hrough th s of avanced echnogy.

Semsars
Consdes the prottype wood-dyin kil shown i Figue S1168), which s 3 downsaled
Vetion o comenional Kl that is e 1. sy, sd b e it o

D43 The kil s 12 within 10
he kit 2 claive bumidity (RHYG)sensors (et bbb type).

o messure the R fside the kil one aie vclciy ransmie (bt Vi ancromte) 6
e i low e in the lenum: 3nd § pairs of wood. Contnt (MC)

Bt e nild o the oo

Actustors
T prtoype kil i qipped wih 4 pue-vidd-modulted (PWA) et estr snd o
varisle spesdfn s the chstrs o heing and s circultion.
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N

4 Schenmatic dagran of 3 protospe wood-drying i 10p view).

mgure

‘Signal Modification and Interfacng Hardware
The themosouple outpu is nalog. and in the mV range. Hence  volisge amplifice is
ety

“The flow scnsor is cquippod with signal conifonin, and providesan snalog owtput
nthernge 420 mA DC.

“The R scosors havesignalcondidoning iy, providing ananalog output i he
range 1SV foran RH rnge o -100%

“The Wagner L612 moistur-coment senso bas signal condioning bardvare, and
providesan ansio owput o severa vt

“The ool reies an sl signal e e 0-5 V.
“The B contol requives  pls-width modulaton signal based 0 he et e

ContratSysem
T compute contol sy f e xperimentldyer s show i Fgure SL16).

W=

S

R ot e 2 S (3 )
fR—
Figure SLIGO): The i cotral system.

Jr -
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kil by th acurcy o the system model. Illigentcontrol sing 22 logi, o the.
othr hand, s capabl of handlng complex nonlincar processes, and  ca provide the
ey that comventional e contel doss ot provde

A doubie Toop contol sysem consists o  Fuy Motstue conroller i the o lop for
cometing the mosture e, and 3 Temperaure PID conpaller (1-1D) i e e Ioop
Wit pule ik modulated (PWAD) bt conoler. The lock dagres of he Fuzzy-PID.
Conto sy i i i Figure SLIOCE).

ety PA——





