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Abstract

The research aimed to reduce the energy used for drying of 300 tons of rice paddy in silos by using heat exchange
equipment for heat recovery. Then, the old and new type of heat recovery equipment was compared with the result
under the average environmental temperature throughout the test of approximately 32°C. The results showed that the
hot air temperature from the rice husk furnace of both tests was about 80°C but the experiment using the new heat
recovery method can save 12.88% or about 6,408 baht (on purchase husk on 8 baht/kg) of rice husk when compared
with the old method. The study shows that the energy that can be saved is 1,837,080 MJ/year, cost savings are
145,800 baht/year, present value (NPV) equals 237,260.87 baht and the internal rate of return (IRR) is around 17.32%.

Payback time is 6 years and is considered to be a worthwhile investment.
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Figure 1 Components and work processes of paddy dehumidifier

e sutlal

Ajr Prehaal Sysiem
Adr inbet

* Tw

l Tai1
‘hl

& Td

(o) lu)

Alr inlet
=—&Ts

al

T

R

Figure 2 Components and processes of reusing heat energy



176 Amorn Donmueng, Nirut Onsalung, Suriya Chockpherpoon

Figure 1 NIZLIWMINIUILATDIOURAANNTY
iwaLﬂﬁaﬂLmuvlmﬂqmﬂﬁw BBunaageTtdfen
Z = > Lz =} z v
ANVTUFINNTITRITUTIURENAMNTUGI (A) Fa
RUNULAZNIENE W TIATasrinaNNazana (B) talun
uuazFaalwihniniunniugnaisadiga e
waznIzWe lIReauannuTh (C) %aﬁag’ 4 #Kasay
LARTHBIaUAAANNTUILL T OINTITAFONABE VUG
v d! =1 v
N9 3 10AT 8717 3 LWATUAZEd 10 Wwas 98 4 Keseu
ﬁé'amﬂﬁfuﬁ’mﬂﬁaﬂﬁgﬂauLﬁ%ﬁ]LLﬁaazé‘hLﬁvaﬁaLﬁu
TagaN8WI% NIZUIRMTBUAAANNTWIL ITanTauTlnans
9% AUTBUILINNNLANEANNNTBN (E) HILTaa
Sounauinwasay (F) MunSudaindsnihanlsluanaa
ANUTBUABUNAUANIVITIUNALLTBLWES (D)
A , . v A L4
WaRasan Figure 1 3eFINa bR IWAUI X B9
WudrwrssvasannianlwaiuTauwuntldanany
nivIumMIaeANNTUiNIlRanudasiasay gnidasi
llael5uslood Salaannfgauaciidsanaann uide
HIINumwrfanaziionnasewnduun bt vy iNevd u
wIN9 NI TUsERTaNaI N RlNITEURAANNTUEN?
waen lav@adeatnsaluanidfsuanuiauds Figure 2
=< & a o A A A A9 v, o
Tagunsnluanilasuanuion Ao wwIasdanlsdanu
fdnumanuTananved narianitsludweslnadnaia
4 o o . 4 4
i lasnvedlnalidndudasnagunn 3asuaniUaon
anusauwduniaiaslondrdnuinadroni Tunng
Fensrunazioultorninaung wwIssuanifsuay
2 1 a 6 % (% a 1 A
JouutianiagUszasdnisltnuld 2 sfialngjg Ao 1
1%qﬂnsniuamﬂ§yuﬂaww§auLﬁaamqmvﬁgﬁ VIt NIAA
qmﬁgﬁmadﬁnﬁaum]”']gﬂszmumswﬁmﬁwuiw:"ﬁaﬂﬁ
i]oz [ qq/ < = g ) U L3 6
PN WD TN DU ez 2 lmqﬂﬂimuaﬂ
wWisuanuTawNaiNugmnn il 15% MItNugmnndves
omanewdigniznauman mdazsialidseiniaw
vdg I U 6 d' % = &
M3 e 1uen qﬂﬂsmuamﬂaﬂumwmaunamu
waluladmadenssufiday uazfouldunludagtu
WNIIZENNITRUTERETANE I 6T
v & ae A8 Ao & A R
MIUWIWIToAIINTagUszredfa (1) iNafinm
danwamMainaNSonlsmMIsuamNTRINILLRannaY
I tlvd Feazduwuwuinislunisaanislawdssnwlung

J Sci Technol MSU

auaanNNTuILaendaly ) IRadnmaonuULLAY
ﬂ%fuﬂ;aqﬂmtﬁuamﬂﬁﬂuﬂ'nu%am’mﬁaqﬂmri@iawm
fsududng lunszuaumshenuiennsvinldovan
anusutrndidonlwlala waz (3) Siaszwuanis
issgmaainisldalnsafuaniddsuannuieusiuds
aunInllTudys

F5aitwnisIvy

unaNIBd nunaNITuaatitasannniss

7

daunt 7 GadRdwldiiTwamanivasinadidiwim

(Computational Fluid Dynamics, CFD) wtavlunng
DONWULLNIIZNNASAN BN UIFL DA LIT D IN WIS
lawuindnsanuiineatestuns@nsnTivaion

P4 mmﬂ%fausl,uqﬂmriuanLﬁﬁﬂumm%auluﬁnwmzﬁ

&

atﬂuﬁmm?}'ngﬂmwaaqﬂnsrﬁuamﬂ’éwm"m%“au

e SN

o o

Ui yaawgAnssuvaintinaisusasainaniel
qﬁnsnit,l,aﬂl,ﬂ?iwmm%au Lﬁ‘alﬁlﬁuﬁawqamimaa
M3 e L‘f'mwuaamﬂflﬂ%auluqﬂmrﬁl,l,amﬂ’é"mumm%au
muﬁ%’aﬁﬁdﬁﬁmsmgﬂmdﬁmmzﬁm lasanée CFD lag
LRITHINNANBULAITNTZANLANNLT N1INTZANY
aaenndl uazwn@nssunsiwavesemelugyUnsniuan
Wagnanuion Wadenltlassairefiansiu 3 pH[IT
fla gﬂmdémﬁw gﬂmmﬂm'é;w uazgnIinszuan e
AsanndnEarmMInEsamnivesaimanialu
qﬂmnﬁmmﬂﬁwmwﬁaumn CFD wuitguniniuan
Lﬂ§uumm%”aumanszuaﬂﬁﬁﬂwm:minszmﬂqmwgﬁ
Aaniuuu stwzﬁqmﬂgﬁm’é‘agaﬁq@ﬁa 322.22 K
%aqm%gﬁLaﬁﬂﬁgaazﬁﬂﬁmmﬂ%uﬁwsm%wﬁfmﬂﬁaﬂ
AARII3 LA aRITININENH UL INTZANLANIT
maammﬂmﬂuqﬂnmﬁ,mnLﬂ‘é‘yumw%amnﬂ CFD Wu
d"]qﬂnmiu,anLﬂﬁﬂumm%“aumam:uaﬂﬁLLuaIﬁuﬁndw
Lmuémwnzﬁmwm%’aLaﬁﬂﬁwﬁqmﬁa 0.0419 m/s &9
anusuaieien 9 awtsliemateufilnadouluias
auﬁnmlummqnLﬂﬁwﬁuﬁnmﬁaﬂmﬂﬁu Figure 3
ﬁdﬁuawuﬁﬁyﬁﬁdﬁwmiﬁwqﬂmnﬁmnLﬂ'é"mmm%au
JUnIInszuan LLazﬁnqﬂﬂmiu,aﬂLﬂ'&‘yuﬂ'nu%au"l,ﬂaméa
a9 Figure 4



Vol 39. No 2, March - April 2020

1.08e-01
957e-02
8.38e-02
7.18e-02
6.00e-02
4.81e-02
362e-02
242e-02
1.23e-02
4.11e-04

Figure 3 heat exchangers
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Figure 4 |Installation of heat exchangers

Adr outlet
s T e ;,: .......... Air Preheat System | 2 Fomee
: + e
i ™y ) Tdat ;PT_\.- Tt I3 T : =) Tlé a
: SN (= (= g0 [
: : ' ' ' :
; |6 2116 6 6
4 C_,_‘__‘ Tl I - . -
: - S
; k| !
E 5: 5:
k"4 - -
Tad Tat
i s ]
..... A {1

Figure 5 Process of heat exchangers
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Basic information

Energy saving 12,247.20 MJ/day
Low calorific value of rice husk 14.40 MJ/kg
Number of work days (24 hours / day) 150 day/year
Air flow rate through heat exchanger 1,360,800 m®/day
Rice husk saving rate 1,215.00 kg/day
(Furnace efficiency 70%)
Project life 10 year
Discount rate 10 %
Cost
Air heat system price includes installation fees 600,000 baht
Maintenance fee (5% per year) 30,000 baht/year
Return of an investment
Price husk 800 baht/ton
Analysis of returns
Energy saving 1,837,080 MJ/year
Think of it as an economical cost. 145,800 baht/year
Investment 600,000 baht
Payback Period :PB 6 year
Net Present Value: NPV 237,260.87 baht
Internal Rate of Return :IRR 17.32 %
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Reducing energy consumption for the drying of 300 tons
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of rice paddy in silos with heat recovery
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