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Abstract

This research involves the design and development of a biomass energy-powered
dryer with an electric heater. The biomass stove serves as a heat source, providing heat to the
air in the drying chamber through a heat exchanger pipe. The heated air is then circulated for
drying agricultural products using a fan, which can also eject moisture from the drying products.
The heat energy used is measured in MJ/ batch, and the drying capacity is measured in
kilograms/cycle, with drying time measured in hours. The performance depends on the type of
food being dried, and the system can continuously produce dried products regardless of
weather conditions. In cases where the heat from the biomass stove is insufficient, an electric
wire heater can be used as a supplementary energy source. The dryer components have the
following dimensions: the electric wire heater drying cabinet is approximately 0.55 meters wide,
0.7 meters long, and 1.4 meters high, with a drying chamber capacity of around 0.42 cubic
meters. It uses a 3,000 W electric wire heater as the heat source. The biomass stove is a flow-
through type with a central diameter of 0.585 meters and an overall height of about 2 meters.
It includes a heat exchanger system with 4 parallel pipes, each having a central diameter of 40
millimeters and a total length of 1,760 millimeters. During experimental drying using only biomass
energy, the average drying rate was found to be 68.89 water/kg d.s/min m2, which is the lowest
recorded value, and it took approximately 3 0 minutes. The fuel consumption during this
process was 3.2 kg. In conclusion, the selection of this hybrid biomass and electric wire heater
drying machine should be based on the actual usage conditions to achieve the highest energy
efficiency and suitability. The electric wire heater is used to continuously reduce moisture
content during drying, and biomass energy can be used as a supplementary or additional heat
source.
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My = X 100(% w.b) (1)
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My FiB AnaRusnasgIuTen % (wet basis)
W fio wiavesianlen (ke)

d A8 1avesTanw (ke)

FOUALANNYULINTFIULI

My = WT‘d x 100(% d.b) @)

Mg D AUFUNINTZIULAS % (dry basis)
w fe wiavesTanen (ke)
d Ag 1avesTanw (ke)

31naunTs (1) waz (2) virlinsrudnen
autusmsgudeniu agilenlidiiudovas
100 daumuduasIuLTueatia Sovas
100 Alet

ASATUIUNIBATINITOULIS

o Y U%mmﬁwﬁiwaaanmnfm
M3V (DR) = ——————— (3)
S2EzAlUNITOULIN

dle DR fie Snsn150ULIH (ke/h)

n0’ s 4 o/ L L4
UIUNEANIYYDINIAITANAIDULNI (W)

wi(1-M;)
= ————(kg) (@)
= Tammp 8
Wie W feuvtnaavinevesnaias Alansy)
W; Aetuwmilinsusuvesiadan @lansy)
M; fernugususuvaiaian (%)
M Aomnuugavinevesaian (%)

ANSATUIAUNINITEULUADINAIIUINNNE

ASAUUBDINAINUT NN

AU e mE T AR sa UL
(SEQ) = (5)

ATINTTMUN

1319 SEC Aon15aulUanInasudmig (MJ/ke)

A15AIAIANNTIU

1) AMAMUSDUTUNIE AD ATNAIIUATIY
Youvesansila sunienseenindwinlrii 1
Alan$u fgaumgfiwasuly 1 K

Qs = mCp AT (6)

Qs fi8 A1ANTBU (KJ)

m A 1@ (kg)

Co D APMNIANLTBUTEUT N (K)/kg-K)

AT 79 AULANFAIIVBIUNNTB UL
wazgumiiwIngau (K)

2) Armudounis Aerraudeudiansly
Tuniswasuaniug lnelivilf gungd
Wasuly Awdsauiians 1 Alandy lesuams
Wasuanuglasgungiasiizenin anudeu
w99y 8 2 wiia

3) Ausaunieszuesnsnanedule
wuefandsuaudeudians 1 alandu 14
WasuaauzanveamaInatsidufng w A
\RenvosansTl
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a01uzanvasudanateiduvonnal o 90
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Q Ao Amanusauus (k)
my A9 1ave9Un (ke)
hee 79 ANUTIULAIT LW IZURIENS (KI/kg)

v v 4
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3. JOULINAINUTIIATINAVENNDSY
Snvnanluihfiassty

4. gunsalduiindeya (data logger U gl820)

5. WHNUNIALUUATR

6. NapsAEgY

7. Basiamnuiiennie

8. LpsestauuuAdvia

9. Unines

10. aufiumeshinyaldiuiindeya

11. in3esinnslindsaniluiivesssuy

12. goulnih fegumgi 105 o9
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2. nan1sAnwIUTeuTieugamginiely
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A5 1 NISNAABULAS DI ULABAIDIUALAI DIBULINTINIA 3.2 Alansy N19MINNSavesausau
0.0025-0.01 gRUARLIAT/ AU Tuil 26/11/66

Time (min) [Tin(°C) Tout(°C) |Vair(m/s) |Qair(m"3/s) |%ER
0 30 30 2 0.0025 0.00004
1 30 32 2 0.0025 0.00004
2 32 39.0 2 0.0025 0.00004
3 33 40.3 3 0.00375 0.00004
4 34 41.8 3 0.00375 0.00004
5 34.0 43.3 3 0.00375 0.00004
6 35.0 44.8 3 0.00375 0.00004
7 35.0 40.0 4 0.005 0.00004
8 35.7 43.5 4 0.005 0.00004
9 36.2 44.1 5 0.00625 0.00004
10 36.7 44.7 6 0.0075 0.00004
11 37.2 45.2 8 0.01 0.00004
12 39 50.0 7.8 0.0098 0.00004
13 39.2 50.2 8 0.01 0.00004
14 40.0 51.8 7.8 0.0098 0.00004
15 40.8 53.3 75 0.00938 0.00004
16 41.5 54.9 7.8 0.0098 0.00004
17 42 55.0 8 0.01 0.00004
18 42.8 57.7 8 0.01 0.00004
19 43.5 59.3 8 0.01 0.00004
20 44.2 60.9 8 0.01 0.00004
21 44.9 62.5 8 0.01 0.00004
22 45.0 70 8 0.01 0.00004
23 45.7 70 8 0.01 0.00004
24 46.2 70 8 0.01 0.00004
25 46.7 70 8 0.01 0.00004
26 47.2 70 8 0.01 0.00004
27 50 70 8 0.01 0.00004
28 50 70 8 0.01 0.00004
29 50 70 8 0.01 0.00004
30 50 70 8 0.01 0.00004
80 - r 9
70 Pogtedon, | petcichchchsivininanininiy 8
5% [’
E 40 W_ £ .
2 o —o—Tin(*C) 3
5 iz _ jﬁﬁﬁ‘ﬂ/ —=—Toul(°C) I 3
e ——Vair(nvs) I 2
10 4 1
0+ T | ]
0 5 10 15 20 25 30
Time(min)

JUN 3 gaumginiseuwisiignsnnisivaausew 0.0025-0.01 gnuianiuns/Aundl Jui 26/11/66
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WAL

nsanaauduiidnsinisivasuieu
0.0025-0.01 gnUIARLIAT/ AU

Drying rate

160
140 A
120 \
F \
g 100 / ‘\
2 w0 \
M / \
g 60 ——Drying rate ‘_\ I~
g 4 \/
E 20

Time t (min) 0 5 10 15 20 25 30

JUN 4 nsannnudungnsmsivaausou
0.0025-0.01 gnUIANLINT/ AW

magﬂ‘ﬁ' 4 N1SVAFOULRULAS DI ULH AT
gnsn1sivaauseu 0.0025-0.01 gnuiAiwms/
U9 wudﬁammﬁmmﬂ%auﬁﬁwﬁu Al
ammuma’tumauLmammumﬂﬂmammah
mm‘uuﬁuaqwamm%amaqmaamwmumwmu
595.25 ¢ water/g product anateg1aneLiod
quaglusedu 517.75 g water/g product lu
Wi 30

dsduazaniusena

MsveABseUUTIATauUA T BIAT B
Fanaitnisinavesanieulutis 0.0025-0.01
gnurAdLums/Aundl Wetuil 26/11/66 wuin
nnInnassiisnsinislnaauiou 0.0273
gnurEdlums/Aundl sumgiansluinieseuuia
geandl 70 esrwaldoa lunan 22 undinds
e lnsgamgiionnaiidiwedluainesian
wUsHUTENI1E 30-50 DIANLALTEE INNT

nadsuisnsinisluaaudou 0.0025-0.01
gnurAnuns/Aud nudgunginiglugeu
whaistumugangionesouiiiuiu vl
AT UYEINAR S anatann 595.25 ¢
water/g product 1@ 517.75 g water/g product
melunan 30 wvl

Nan1SNAAB AR dliiuIAT eI UL
FrunaanunsnannLTuenan el daadl
Uﬁsam%m‘wLﬁaﬁm'imw;ué’mwmiluasumau
Sousg1mINyay

Jarauauuz

Mnransidell fdoiausuuzdmiung
vhauitelueunandall manaaeulutadng
nslnaaufouiivainuatsuiniy aasfinig
naasuiinsounquensnsinaaufouiiniiely
ievAfmanzaufigadmiuniseuusied
Usgdnsningean n1sfnwInansEnuves
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