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Development of Teak Wood Dryer and Optimization of Drying Condition by
Mathematical Modeling
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Abstract

The objective of research of development of teak wood dryer and optimization of drying condition by
mathematical modeling has create and development teak wood dryer. It was for reducing various problems

regarding the quality of teak wood does not affect the environment by designing and creating a combined teak
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wood oven. There are 3 parts to the working system: 1) Structure of the teak oven was designed to receive
lisht throughout the day with a tunnel shape. There is an exhaust fan working to reduce the temperature in
the oven. 2) Providing heat energy from hot air. It will provide heat energy to the oven. When the oven does
not receive heat from the sun or the temperature is not as specified and 3) the controlling the teak wood oven
system Inside the teak wood oven the temperature and humidity are controlled. It is used in editing the heating
systems of both systems. The mathematical modeling using non-linear regression analysis of a combined oven
for drying teak wood by using the value of the decision coefficient ( R*), the chi-squared ( ), and the lowest
square root of the mean square error (RMSE). It was found that the Diffusion approximation model is suitable
to predict the moisture ratio of teak during drying for drying using a combined drying oven. The decision
coefficient is equal to 0.9853, the chi-squared reduction value, And the square root of the mean square error

is 0.0001 and 0.0112, having the lowest values.

Keywords: Teak wood, Oven, Mathematical model, Non-linear regression equations
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Yrminiiszmely (ko) 49.200
ATulsEudY (% wb) 30.115
Anaduliignie (% wb) 9.782

WAl (kwh) 6,978.000

LatauLiA (hr.) 440.000
93NV (kg water evap./hr.) 0.1118
Sammssemetsmne (kg water evap./kW-h) 0.0070
nsauUdemdsnusumng (MJ/kg water evap.) 510.580
dnsnsnevesliidn (%) 9.23

9nm15971 5 wan15UszivUszansnmusameundanuaueusay Tnevinseulddnlumeundasy
arwdou Tagldlsidnduiu 65 au Sumindeudneusiu 299.4 Alandu ndewrnviniseuuiaduran 440 $alus &
fnvdsoundiegil 250.2 Alanfu vhmsTannududufesar 30.115 Ghwing uiden) wageudundsoundail
9.78 (miinguiden) lunseuwisliwdsnuuaseniinduaglnfisaudae Taeldlulunseusiuau 6978 i (kwh)
¥nsUseliudnsinisyiuste (OR) wihiu 0.1118 Smsimssemethsnmewindu 0.007 Alanduindissesenlaing
s fdnrnsduFemdsnudmesiiy 510,58 Alaguieilaniutfissine uasisnsnsdasoveslidnsun

6 wau Anu 9.23% esniduniseuwislidnigaumaglisnvhlihfssmeeenanliivsinades Fuihbinuiuues

nanAuanaslagn [19]

4. d5duazraiusnena

TumsWameuwislidnuundnlnglituudiassdaasoslunisauquaumnd ilesenuuuuasimuim
sulsidndunnuulneniuauaumgiuuusaaior mlunauvuiiasmnsadneiansnsouusad isnzaui olfia
Usgangnnlunmseuldd@nemieundsnuauiousiu uasmuseansamusaneundsnuanuiousiluniseuly
fnuazeanuuulinanuuiasmadamaniniseuwiuierfivuszansamlunseulddn anuanisdidusun

o o v o

noUsrasruazraulnveINFIenITeldnndunsinmuaaunsafinzagunansidenuusziusig o lned
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n1seenuuukaraiiunlddn laesialdanelunisamusuduligs Aldarglunsdniduaud dnalnnis
nuiilidudouldanuite danuudusweddasadne uaznstisdnwmds lnedinsiauissuunisieuesndu 3
dufie @il 1 nslimdsnuanuiouainuatoniing lassasweunaulildn senuuuiiielianunsofuwatldnaonia
Tulneddnvasluglusd dnaugaeiniainuiioangumgiluiesas Ingldwadsnulninleanealunisiin
dufl 2 nslimdanuanuiouaingennes srlindsnuanuiaumnduniou Wawieulilasundanuaiuiouain

¢ A o a

waveiindvisetiaamgilulanufinvun @i 3 lunisauaussuumeulddn aeluneuliidnazaiuauamumad

U
o '

wazaudu el flunsdasessuunisliaudouresio 2 szuu mamuausruumeuarlindsnlifihmnledisa
Snvnanls

nsaswuuTtasmadamansluniseulddnmemaunadsuanuiousiu lnevinseuldd@ndiuau 65
i lumeuliiaudusindidosas 10 gruden wdinsfudeyanisdsusUasnnuduvedlidnssvinanis
puuis udnhdoyaudummmdndiuresiunmanuty (MR) uwdradresnsminiaiudsuulasdndiuvesiua
auduluszinenseuwte lagyiin1siasgrsliuuneadinmansuuuleuiisAa (Empirical Model) Tun1saSule
waAinssunseuuisiimunzanssnsndonteyavesnsmluniseusieisnsiinssiaunisanassuuulsiidady

(Nonlinear regression) Tneldarduuseansnisanaula (Coefficient of Determination; R?) g4gn WALAINISANAILA
fd9@ea (Reduce chi-square, %*) LALANSINTIdD9YBIAUARTIALAE BURISI@D@a s (Root Mean Square Error;
RMSE) fi1flan wuinwuusiaesves Diffusion approximation fanumvauiianuseldinesnsdunuiuvesls
Fnsgminaniseunialdffandniuniseuuisiomouuiandanunnuiousiu nedardulseaninisdadula B2
Wiafu 0.9853 Arnsanadlaiideans uazA1sInTidewesninunaInadsuiidiasdiads RMSE Wiy 0.0001 waz
0.0112 fidwhilan

MsinUsEans nmveumeunasnuausousidlunseulddn vinsusefiuagnsiniseuniislddn windu
0.11 Alandw/dalus fensnisdnseveslidn 9.23% fdnsnsszimeuns g (Specific moisture extraction rate)
iU 0.0070 kg water evap./kW- h waziin158 wiudandasusinig (Specific energy consumption) 510.580

MJ/kg water evap.
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