FRONTIERS IN Front. Eng. Innov. Res.

ENGINEERING INNOVATION RESEARCH ISSN: 3056-9273 (Online)

= o < a ) wa
Lﬂia\‘]ﬂgLVHZLUaaﬂLNaﬂﬁJzﬂqLﬂLﬁJﬂLLUU@ﬁIuNﬁ

aw a £q* o U aa 2
VIV UENGIYENT WAL BINY AREIUGUM
L Avimnssuineas Auleanssumans uinninendemalulagsvienadyys
2 Al 3mnssudame Angdmnssumans unninerdomalulagsivanasyys

" fUsziiusussaunia.

P

iogBla: wirat.s@en.rmutt.ac.th

Received: August 13, 2026 Revised: September 11, 2026 Accepted: September 23, 2026

UNANE?

miAdeiifuniseenuuuuazaiaaiensmedenusanadlouuuseluii msfnund 2 neude
poufl 1 Anwamuautfninisamuzanadle 250 win wuii sganaflenounsmedaudu 12.61
Wesiuduasyuden fenadouavdrnidonuunnsgiueesnnuning aauen aumun wazdwin
WU 24.16+1.76 25.00+1.91 23.95:1.89 faAwms waw 7.721.66 nfunudiy wardmiuioluszaiade
WU 18.99+4.04 19.86+1.72 16.05+1.57 fadluns uaz 2.84+0.71 n3u wWienfinuwda 2,092 fadu uay
ABUT 2 DONLUU @319 LagnadeUNTNIL Iedesiuludl 3 dafe drusuingAuvruiaussy 3 Alandu
vhuhiidouingivedsiaideadngnalnnisnsiniz daunisnsmizuszneudieiansimizuas a3y
MsNsEUNN wazdvnaeen mevhaudufiugaadielvandusuingivadutvesgniunisnszunn
FangimenszunningRuiidwmisuugadenalnaiinaudsngnisedeud silfdeniiansunninuay
vaasgdiunisesn nansvageuiiiovhnsiiasgineadaisedulididn 0.05 wuin waeaduildan
MsnznefinEl 3 sedu uasdaduildannsnemzizaiaislevuadnuazvnalgiiussansaw
adunneingiu WAy 66.07 waz 66.83 Wosidud mua1nu wallauuanawdaduvesusaLalsun
nanslaedusz@nSamnisnzime 53.76 Wesidus druanuansatunsnzmzifudadiunssiviun
uzanmdswazauiinisneniz lnsusanadlisvuiaingiianuaimisalunisneinzgegn 7.86+0.10
11.5040.06 Waz 15.33:0.35 Alanudedalus fin1misa 2 3 uay 4 seusoundl awddy ediagyinig
wAsugmaninu Yiinamsmeiigaduureadolundafiuvhiu 1359 Alansu wieflsveziailunisiu
N 16 Ju

AdnARY: 1A3BINZINE uzAadle nalnleiin nsnszumn

Vol 24, Issue 2, 2026 (July - December) [ 11 ] DOI: 10.60101/feir.2026.269919


https://www.doi.org/10.60101/feir.2026.269919

FRONTIERS IN Front. Eng. Innov. Res.

ENGINEERING INNOVATION RESEARCH ISSN: 3056-9273 (Online)

Automatic macadamia nut cracker machine

Wirat Sangsuriyaridﬁ and Orathai Tangsirinaruenart®

! Department of Agricultural Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi

2 Department of Textile Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi

“ Corresponding author.

Email address: wirat.s@en.rmutt.ac.th

Received: August 13, 2026 Revised: September 11, 2026 Accepted: September 23, 2026

Abstract

This research is to design and build an automatic macadamia nut cracker. The study has two
parts: Part 1 involved examining the physical properties of 250 macadamia nuts found that wet
standard humidity 12.61%. The mean values and standard deviations for width, length, thickness, and
weight were 24.16 + 1.76 mm, 25.00 + 1.91 mm, 23.95 + 1.89 mm, and 7.72 + 1.66 g, respectively;
for the kernels, the corresponding values were 18.99 + 4.04 mm, 19.86 + 1.72 mm, 16.05 + 1.57 mm,
and 2.84 + 0.71 g. The shell hardness was 2,092 N. Part 2 involved the design, assemble, performance
testing of the prototype, which consists of three sections. (1) A raw material intake section with a
3 ke capacity that continuously feeds material into the cracking mechanism. (2) A cracking section
comprising a cracking head and an impact point. (3) An exit section. The operation begins as
macadamia nuts flow from the intake section into the impact receiver's socket. A cracking head strikes
the nuts at the uppermost position, driven by a Geneva mechanism synchronized with the movement
cycle, causing the shells to fracture before the nuts flow toward the exit section. Statistical analysis
at a significance level of 0.05 revealed no significant difference in the percentage of whole kernels
obtained across the three cracking speeds or between small and large macadamia nuts (66.07% and
66.83%, respectively); however, a difference was observed for medium-sized macadamia nuts, which
yielded a whole-kernel percentage of 53.76%. Cracking capacity was directly proportional to
macadamia size and cracking speed; large macadamias achieved maximum capacities of 7.86 + 0.10,
11.50 + 0.06, and 15.33 + 0.35 kg/h at speeds of 2, 3, and 4 rpm, respectively. Economic analysis
revealed a break-even sales volume of 13.59 kg for whole kernels, corresponding to a payback period
of 16 days.
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ArdvdAgyn9ada (p>0.05)

3.4 HANITALATIEHNIQLATHGAENS

foyaiiugiuie Funuiedomnsmnzddon
WanLzAAElaAULUUTISIAT 103,571 UM AR
fiengnsldanu 10 T yar1en 10 wWesidusves
Funuiaies Snanenils 6.245 wesidussied
(Toyaansurasesndu Juil 31 Fnay 2563)
Ammualsivian 240 Yusied vy 4 Falussiety
Adrgedne 5 Wesidudvesiunuaies Al
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3.64 UINFONUIY 19AUYINU 1 AU F18ATTS
w39auludng 320 vindetu srAnveidely
Luuidnuesmzaaly 1,000 vmseilandu
nsewaldvayanisngimziufenugaaiile
yuelygfiinnuda 3 seusoun?t dediauanunsa
Tunsnzinziads 11.50 Alan3usedals (Fngdv)
Anduileluads 3.70 Alansusedalus andoya
faunazunisuaildfrelud

- nldfnestenun 1,165,084 vInsod

- 578199nN15U8 3,552,000 Umsied

- Usinansuedigadunu 13.59 Alandu

- szggiianlunisAu 16 Ju

4. a3y

1) sranadonounzsimeiinnudunes
flimidn 12.61 %wb uaz 6.06-9.38 ¢ MuEIFU
Wasnilaumuiwazanuuda 2.50-3.95 mm uay
2,092 N @1uaau waziiioluivhmiin 36.8% vea
dmihuzaadlotounzimey

2.) 103 oanzmedunuuasavinauld
wuusewloslvwnn 515" x 825 x 1,100” fiadwns
dmidnuszanas 200 ke Wuowmesliiinuwa 2 HP
Wuduids msnzmgldndnnisnseunnuuuluy
Jomglagldmnuduiusseninnalnaiineuay
yasunsnseuvnuaenalnafienleamuauiingine

3.) A5 90INS BTSRRIy
AENLNIElUMINzINE uazlidwmanausydndnn
msnzneldudadiumeedafisesuidfey 0.05

4.) Uszansnmmsnagldludaiiuves
uzanadgvuImdnuazaualng danladuansia
Milumsadaiisydudeddey 0.05 widiannuuan
Anefufiudnuunnnans

5.) ugAnalgauIalngiauaiuiTe
MSNEMEEEAVnAY 7.86 11.50 uag 15.33 kg/h
finnunga 2 3 way 4 rpm AudIFU

6.) NMsnzzUAsnugAadsvua e
finnuda 3 seuseundt Svsinunsneigndunu
(BEP) winfiu 13.59 Alan3u

7.) mMsnzimzildenuganalisvunnlng
finmida 3 seudeundt fszezanlunsiumy
(PBP) 16 W

Vol 24, Issue 2, 2026 (July - December)

[ )

Front. Eng. Innov. Res.
ISSN: 3056-9273 (Online)

5. daLEuauuzLATIALAL

1.) naunsnzmzasiuzaadeludn
guadieieIosdndildnmss i wasrunauzeiadle
Aeglunquasdvunlndifssiuuiniigalaed
mLANAsTuosign

2) miﬂaaumaﬂLﬁaiuﬁﬁzymmiamm
dislunsliudaiy msanrnutuiiosegaien
deluuaudaesliinnisraeuld Whiumadea
s 9 WieliAnn1saaeu Agilieudisa
Tunansmegstu

3.) 1A5 BafunuUaIINTangIzden
wzanadeldseldotlnefiusyans amifisusin
\n3esdnslusziugaamnssy wagiinuausn
fAwAe 411150 uInznizuardIusesiy
n1snszunnlavaleyalagldinaiynidy vinla
mmmmszﬂ,umiﬂzLmzqqsﬁwﬁuw%‘@m

6. NAANSsUUIZNA

VYOUBUAANEIFAINTTUANAN TUMNINENG e
weluladsusnasyyiildeynseivugavyu
UssLannuieldunieaduayunuiseluadsd
AT TN TN YA LT aas IR uiingox
w3 nsiletauazdssiueanuazmnei q Tunis
398 veveuAME1UIENTAUEITELNYATNAD
Foslmal (quidns a3Tumn) figreidugssdam
waauzanaflsuazidwnlisniennuseusoy
warTaid gevheveszdnanansauardnalal
sl 13eq susHAtABUR AT IEANLLAL TN
FHGHY
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  %m  c  wb   =       (  m w -    m d )   m w x 100


   P o   =     2πTn  60


  ค ว า ม ส า ม า ร ถ ก า ร ก ะ เ ท า ะ    (   kg  hr )   =     m T   -   m N t


  ป ร ะ ส ิ ท ธ ิ ภ า พ ก า ร ก ะ เ ท า ะ   =   (    m T  -   m N   m T ) x100


  ป ร ะ ส ิ ท ธ ิ ภ า พ ก ะ เ ท า ะ เ ม ล ็ ด เ ต ็ ม   =  (    m F   m T  -   m N ) x100


  ป ร ะ ส ิ ท ธ ิ ภ า พ ก ะ เ ท า ะ ค ร ึ ่ ง เ ม ล ็ ด   =  (    m H   m T  -   m N ) x100


  ป ร ะ ส ิ ท ธ ิ ภ า พ ก ะ เ ท า ะ เ ม ล ็ ด แ ต ก   =  (    m B   m T  -   m N ) x100


  BEP  =     F  p - v


  PBP  =     P  TP


  TC   =   F + V


   F    =   D + OC 


   V    =   W + E + M + MC  


  D    =      P - S L


  D    =     (     P + S 2 )

