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DIFUSIVITAS AIR PADA WORTEL SELAMA PENGGORENGAN HAMPA UDARA
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PENDAHULUAN

3HQJJRUHQJDQ�PHUXSDNDQ�PHWRGH�PHPDVDN�EDKDQ�PD�

NDQDQ��%DKDQ�GLPDVXNNDQ�NH�GDODP�PLQ\DN�\DQJ�GLSDQDVNDQ�

GL�DWDV�WLWLN�GLGLK�DLU��)DUNDV�GNN�������D��<DPVDHQJVXQJ�GDQ�

0RUHLUD������D���6HODPD�SURVHV�SHQJJRUHQJDQ�EDKDQ�PHQJD�

ODPL�SHUXEDKDQ�¿VLN���NLPLD�GDQ�VLIDW�VHQVRULV�

3HQJJRUHQJDQ� SDGD� WHNDQDQ� DWPRV¿U� GHQJDQ� VXKX�

WLQJJL�PHQJDNLEDWNDQ�NHUXVDNDQ�WHUXWDPD�SDGD�SURGXN�EXDK�

GDQ� VD\XUDQ�� 3HQJJRUHQJDQ� KDPSD� XGDUD� GDSDW� GLJXQDNDQ�

VHEDJDL�DOWHUQDWLI�SHQJRODKDQ�EDKDQ�\DQJ�UHQWDQ�WHUKDGDS�VXKX�

WLQJJL��%DKDQ�GLSDQDVNDQ�GL�EDZDK�WHNDQDQ�YDNXP�VHKLQJJD�
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PHQXUXQNDQ�WLWLN�GLGLK�PLQ\DN�GDQ�DLU�GDODP�EDKDQ��%HEHUDSD�

NHXQWXQJDQ�\DQJ�GLSHUROHK�\DLWX������GDSDW�PHQXUXQNDQ�NDGDU�

PLQ\DN� GDODP� SURGXN� PDNDQDQ�� ���� GDSDW� PHQMDJD� ZDUQD�

DODPL�GDQ�DURPD�SURGXN�NDUHQD�VXKX�GDQ�NDQGXQJDQ�RNVLJHQ�

\DQJ� UHQGDK� VHODPD� SURVHV� SHQJJRUHQJDQ�� ���� PHPSXQ\DL�

SHQJDUXK�EXUXN�OHELK�UHQGDK�WHUKDGDS�NXDOLWDV�PLQ\DN��6K\X�

GDQ�+ZDQJ��������*DUD\R�GDQ�0RUHLUD��������

'HVDLQ� SURVHV� SHQJJRUHQJDQ� KDPSD� XGDUD� GDSDW� GLOD�

NXNDQ� GHQJDQ� SHPRGHODQ� PDWHPDWLV�� .HVHVXDLDQ� PRGHO�

WHUJDQWXQJ� GDUL� DNXUDVL� YDULDEHO� SURVHV� GLDQWDUDQ\D� DGDODK�

GLIXVLYLWDV� DLU��+DO� LQL� NDUHQD� VHODPD�SURVHV� SHQJJRUHQJDQ��

EDKDQ�PHQJDODPL�WUDQVIHU�PDVVD�DLU�\DQJ�KDUXV�GLSHUKLWXQJNDQ��

3HQHOLWLDQ� SDUDPDWHU� WUDQVIHU�PDVVD� DLU� SDGD� SHQJJRUHQJDQ�

KDPSD�XGDUD�ZRUWHO�PDVLK�VXOLW�GLWHPXNDQ��'HQJDQ�GHPLNLDQ��

SHQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN PHQJKLWXQJ� GLIXVLYLWDV� DLU 

irisan wortel pada penggorengan hampa udara.

METODE PENELITIAN

Pengembangan Model Matematis Difusivitas Air

3URVHV� NHKLODQJDQ� DLU� GDODP� SHQJJRUHQJDQ� GLDQJJDS�

WHUMDGL� SDGD� SHULRGH� SHQJHULQJDQ� ODMX� PHQXUXQ�� 6HODPD�

SHULRGH�SHQJHULQJDQ�ODMX�PHQXUXQ��KDPEDWDQ�LQWHUQDO�WUDQVIHU�

DLU� OHELK� EHVDU� GDULSDGD� KDPEDWDQ� HNVWHUQDO��'DODP� KDO� LQL�

WUDQVIHU�PDVVD� DLU� GLNRQWURO� ROHK�PHNDQLVPH� GLIXVL��0RGHO�

WUDQVIHU�PDVVD�DLU�SDGD�EDKDQ�GLWXUXQNDQ�EHUGDVDUNDQ�DVXPVL�

DVXPVL�VHEDJDL�EHULNXW�

��� %DKDQ�\DQJ�GLJRUHQJ�EHUEHQWXN�VODE��WHEDO�EDKDQ�MDXK�

OHELK� NHFLO� GLEDQGLQJNDQ� GHQJDQ� SDQMDQJ� GDQ� OHEDU�

EDKDQ�� VHKLQJJD� WUDQVIHU�PDVVD�DLU�KDQ\D�EHUODQJVXQJ�

VDWX�DUDK�PHQJLNXWL�VXPEX�]

��� 7UDQVIHU� PDVVD� DLU� GDODP� EDKDQ� KDQ\D� WHUMDGL� VHFDUD�

GLIXVL�GDUL�GDODP�NH�SHUPXNDDQ�EDKDQ

��� 6LIDW�WUDQVIHU�PDVVD�DLU�GLDQJJDS�VHUDJDP

0RGHO�WUDQVIHU�PDVVD�DLU�SDGD�HOHPHQ�YROXPH�VHWHEDO�û]��

GLWXQMXNNDQ�GHQJDQ�SHUXEDKDQ�NDGDU�DLU��&
w
��VHEDJDL�IXQJVL�

SRVLVL��]��GDQ�ZDNWX��W��\DQJ�GLQ\DWDNDQ�GDODP�3HUVDPDDQ���
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.RQGLVL�DZDO�GDQ�EDWDV�XQWXN�PHQ\HOHVDLNDQ�SHUVDPDDQ�

����DGDODK�

� � ��XQWXN�� �, /[&[& wow � 
� ���� � �XQWXN��W , ! weow &t[&                                                                                           

'LPDQD�� [
o
� DGDODK� NRQGLVL� SDGD� SHUPXNDDQ�� /���

PHUXSDNDQ� VHWHQJDK�NHWHEDODQ�EDKDQ��&
wo 
DGDODK� �NDGDU� DLU�

DZDO�GDQ�&
we 
PHUXSDNDQ�NDGDU�DLU�NHVHWLPEDQJDQ�

3HQ\HOHVDLDQ� DQDOLWLV� XQWXN� EHQWXN� VODE� WDN� WHUEDWDV�

GDUL� SHUVDPDDQ� ���� GHQJDQ� NRQGLVL� DZDO� GDQ� NRQGLVL� EDWDV 

SHUVDPDDQ� ���� DGDODK� SHUVDPDDQ� ���� �%URRNHU� GNN��� ������

&UDQN��������0RUHLUD�GNN���������

� �t.a5& ww � H[S �������� �������������������������������������������������������������������������������������������������

/DMX� NHKLODQJDQ� DLU� GDSDW� GLWHQWXNDQ� GDUL� SHUVDPDDQ�

�����*UDGLHQ�GDUL�SORWLQJ�OQ�&
w
5�WHUKDGDS�ZDNWX�PHUXSDNDQ�

ODMX�NHKLODQJDQ�DLU��.
w
���3HQJDOLDQ�.

w
 dengan L���� diperoleh 

GLIXVLYLWDV�DLU��

/DMX�NHKLODQJDQ�DLU�GLSHQJDUXKL�ROHK� WHNDQDQ�DEVROXW��

NDGDU�DLU�DZDO�EDKDQ�GDQ�VXKX�SHQJJRUHQJDQ��6HFDUD�PDWH�

PDWLV�GLQ\DWDNDQ�GDODP�SHUVDPDDQ������

K
w
� �J���3a���&b . e��(D�57�� ����

Bahan Penelitian

%DKDQ�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�

LULVDQ�ZRUWHO�GDQ�PLQ\DN�NHODSD�VDZLW��,ULVDQ�ZRUWHO�VHEDJDL�

VDPSHO� \DQJ� DNDQ� GLREVHUYDVL� SHUXEDKDQ� NDGDU� DLUQ\D�

VHGDQJNDQ�PLQ\DN�VHEDJDL�PHGLXP�GDODP�SURVHV�SHUFREDDQ�

SHQJJRUHQJDQ�FHOXS��deep-fat frying���

Persiapan Sampel

:RUWHO�GLSLOLK�GHQJDQ�GLDPHWHU�r ��FP��:RUWHO�NHPXGLDQ�

GLNXSDV�GDQ�GLLULV�GHQJDQ�NHWHEDODQ�����FP��6HWHODK�LWX�EDKDQ�

PHQGDSDW� SHUODNXDQ� GHKLGUDVL� RVPRWLN� �� MDP�� �� MDP� GDQ� ��

MDP�� %DKDQ� GLUHQGDP� GDODP� ODUXWDQ� VXNURVD� ���Z�Z�� GDQ�

JDUDP���Z�Z�� SDGD� VXKX�NDPDU�� 6HWHODK� GLDQJNDW� EDKDQ� GL�

ODS�GHQJDQ�WLVVXH�XQWXN�PHQJKLODQJNDQ�VLVD�ODUXWDQ�RVPRWLN�

\DQJ� PDVLK� PHQHPSHO�� 6HEHOXP� SHQJJRUHQJDQ�� NDGDU� DLU�

EDKDQ�GLXNXU�PHQJJXQDNDQ�PHWRGH�6XGDUPDGML�GNN���������

Prosedur Penggorengan Wortel

$ODW� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� XQLW�

SHQJJRUHQJDQ� KDPSD� XGDUD� GHQJDQ� NDSDVLWDV� PLQ\DN� ����

OLWHU�� WHUPRNRSHO� WLSH�.��SUHVVXUH� JDXJH�� VWRSZDFWK��8QWXN�

PHQJXNXU� NDGDU� DLU� GLJXQDNDQ� WLPEDQJDQ� DQDOLWLV�� RYHQ��

FDZDQ��SLQVHW�GDQ�HNVLNDWRU��

Setelah semua sampel siap, unit penggorengan hampa 

XGDUD�PXODL�GLRSHUDVLNDQ�SDGD�EHUEDJDL�NRQGLVL�SHQJJRUHQJDQ��

8QWXN�EDKDQ�WDQSD�SHUODNXDQ�RVPRWLN�GLJRUHQJ�SDGD���YDULDVL�

VXKX�����o&�������o&�GDQ�����o&��GDQ���YDULDVL�WHNDQDQ�����

N3D�����N3D�GDQ����N3D���6HGDQJNDQ�EDKDQ�GHQJDQ�SHUODNXDQ�

RVPRWLN� �� MDP� GDQ� �� MDP� GLJRUHQJ� SDGD� VXKX� ���� o&� GDQ�

WHNDQDQ����N3D��,QWHUYDO�ZDNWX�SHQJDPDWDQ�NDGDU�DLU���PHQLW�

VHODPD����PHQLW�SHQJJRUHQJDQ�KDPSD�XGDUD�
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Analisis Data

.RH¿VLHQ�GLIXVLYLWDV�DLU�GLWHQWXNDQ�GHQJDQ�DQDOLVLV�PXOWL�

UHJUHVL�UHJUHVL� JDQGD��'DWD� GLIXVLYLWDV� DLU� KDVLO� SHQJDPDWDQ�

GLJXQDNDQ� XQWXN� PHPYDOLGDVL� PRGHO� PDWHPDWLV� GLIXVLYLWDV�

DLU�� 9DOLGDVL� PRGHO� GLODNXNDQ� GHQJDQ� PHQJKLWXQJ� QLODL�

NRH¿VLHQ�GHWHUPLQDVL��5����1LODL�5��EHUNLVDU���GDQ����$SDELOD�

5��PHQGHNDWL���EHUDUWL�NHDQGDODQ�GDWD�SUHGLNVL�PDNLQ�EDLN��

GDQ�PRGHO�GLQ\DWDNDQ�YDOLG�

HASIL DAN PEMBAHASAN

6HODPD�SHQJJRUHQJDQ�WHUMDGL�NHQDLNDQ�VXKX�EDKDQ�GDQ�

SHQXUXQDQ�NDGDU�DLU�VHFDUD�VLPXOWDQ��3DGD�DZDO�SHQJJRUHQJDQ��

VXKX�EDKDQ������o&��VXKX�EDKDQ�PHQJDODPL�NHQDLNNDQ�VDQJDW�

FHSDW� PHQ\DPDL� VXKX� SDGD� WLWLN� GLGLK� DLU�� 0HQXUXW� =KDQJ�

�������� SDGD� NRQGLVL� WHNDQDQ� ��� N3D� WLWLN� GLGLK� DLU� ��� o&��

VHGDQJNDQ�WLWLN�GLGLK�FDLUDQ�GDODP�LULVDQ�ZRUWHO�QLODLQ\D�DNDQ�

OHELK�WLQJJL�GDULSDGD�WLWLN�GLGLK�DLU��3DGD�*DPEDU����WHUOLKDW�

VXKX�PHQLQJNDW�GDUL������o&�PHQLQJNDW�PHQMDGL����o&�SDGD�

lama penggorengan 5 menit pertama. Pada periode ini energi 

\DQJ�GLWHULPD�ROHK�EDKDQ�GLJXQDNDQ�XQWXN�PHQDLNNDQ�VXKX�

EDKDQ� VDPSDL� PHQFDSDL� WLWLN� GLGLK� DLU� GDODP� EDKDQ� DWDX�

GLVHEXW� SDQDV� VHQVLEHO�� 6XKX� EDKDQ� NHPXGLDQ� FHQGHUXQJ�

VWDELO� VDPSDL� ODPD� SHQJJRUHQJDQ� ��� PHQLW�� )HQRPHQD�

WHUVHEXW� WHUMDGL�NDUHQD�SURVHV�SHQJXDSDQ�VHEDJLDQ�EHVDU�DLU�

EDKDQ�� (QHUJL� SDQDV� \DQJ� GLWHULPD� ROHK� EDKDQ� GLJXQDNDQ�

XQWXN�PHUXEDK�IDVH�DLU�EDKDQ�GDUL�FDLU�PHQMDGL�JDV�VHKLQJJD�

VXKX�EDKDQ�UHODWLI�VWDELO�SDGD�WLWLN�GLGLK�DLU��6HWHODK�SHULRGH�

LWX� VXKX� EDKDQ� QDLN� NHPEDOL�PHQXMX� VXKX�PLQ\DN��.DUHQD�

VHEDJLDQ� EHVDU� DLU� EDKDQ� WHODK� WHUXDSNDQ� GDQ� SDQDV� \DQJ�

GLWHULPD�GLJXQDNDQ�XQWXN�PHQDLNNDQ�VXKX�EDKDQ��3HUXEDKDQ�

VXKX�GDQ�NDGDU�DLU�EDKDQ�VHODPD�SURVHV�SHQJJRUHQJDQ�VHVXDL�

GHQJDQ�KDVLO�SHQHOLWLDQ�VHEHOXPQ\D��)DUNDV�GNN�������D�E��

3HQJXDSDQ� DLU� EDKDQ� PHQ\HEDENDQ� SHQXUXQDQ� NDGDU�

DLU� EDKDQ� VHODPD�SURVHV� SHQJJRUHQJDQ��0LVDO� SDGD� NRQGLVL�

SHQJJRUHQJDQ� VXKX� ���� o&�� WHNDQDQ� ��� N3D� GDQ� NDGDU� DLU�

DZDO�EDKDQ��������EN���NDGDU�DLU�EDKDQ�PHQXUXQ�VDQJDW�FHSDW�

VDPSDL�SDGD�PHQLW�NH����GDUL�NDGDU�DLU��������EN�PHQMDGL�

������ �EN���.HPXGLDQ�NDGDU� DLU�PHQXUXQ�SHUODKDQ� VDPSDL�

DNKLU�SHULRGH��PHQLW�NH�����PHQMDGL���������EN���

/DMX�NHKLODQJDQ�DLU��.
w
��GLWHQWXNDQ�GDUL�JUDGLHQ�NXUYD�

ODPD� SHQJJRUHQJDQ� WHUKDGDS� UDVLR� NDGDU� DLU� EDKDQ� \DQJ�

GLWXQMXNNDQ�ROHK�*DPEDU����*DPEDU��D�QDPSDN�EDKZD�PDNLQ�

WLQJJL� VXKX� PDNLQ� EHVDU� ODMX� NHKLODQJDQ� DLU�� 6XKX� PLQ\DN�

PHQHQWXNDQ�WKHUPDO�GULYLQJ�IRUFH��0DNLQ�WLQJJL�VXKX��WKHUPDO�

GULYLQJ�IRUFH�PDNLQ�EHVDU��.RQGLVL� LQL�PHQ\HEDENDQ�SURVHV�

WUDQVIHU�SDQDV�NH�EDKDQ�PDNLQ�FHSDW�GDQ�ODMX�NHKLODQJDQ�DLU��

MXJD�PDNLQ�EHVDU��

3HQJDUXK�WHNDQDQ�WHUKDGDS�ODMX�NHKLODQJDQ�DLU�GLWXQ�MXN�

NDQ�ROHK�*DPEDU��E��0DNLQ�UHQGDK�WHNDQDQ�DEVROXW�PHQ\H�
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*DPEDU���� 5LZD\DW� VXKX�GDQ�NDGDU� DLU�EDKDQ�SDGD�NRQGLVL�SHQJJRUHQJDQ�
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*DPEDU�����3ORWLQJ� UDVLR� NDGDU� DLU� WHUKDGDS� ZDNWX� VHODPD� SHQJJRUHQJDQ�

hampa udara

� ZRUWHO� GHQJDQ� YDULDVL� �D�� VXKX�� �E�� WHNDQDQ� GDQ� �F�� NDGDU� DLU�

awal bahan
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EDENDQ� ODMX�NHKLODQJDQ�DLU�PDNLQ�EHVDU��3HQXUXQDQ� WHNDQDQ�

DEVROXW� PHQXUXQNDQ� WLWLN� GLGLK� PLQ\DN� GDQ� DLU� VH�KLQJJD�

SURVHV�NHKLODQJDQ�DLU�WHUMDGL�OHELK�FHSDW��3HQX�UXQ�DQ�WHNDQDQ�

DEVROXW�GLGXJD�PHQJDNLEDWNDQ�SHUXEDKDQ�PLNURVWUXNWXU�\DQJ�

PXQJNLQ�PHPSHQJDUXKL�NHKLODQJDQ�DLU��VHWHODK�SHQJXDSDQ�DLU�

EHEDV�GL�SHUPXNDDQ�EDKDQ��0DULVFKDO�GDQ�%RXFKRQ���������

6HODLQ� LWX�SHQXUXQDQ�WHNDQDQ�DEVROXW� MXJD�PHQJXUDQJL�DNX�

mulasi uap pada ruang penggorengan sehingga mempercepat 

NHKLODQJDQ�DLU��0DULVFKDO�GDQ�%RXFKRQ��������

3HUODNXDQ�EDKDQ� VHEHOXP�SHQJJRUHQJDQ�GHQJDQ�GHKL�

GUDVL�RVPRWLN�PHPSHQJDUXKL�NDGDU�DLU�DZDO�EDKDQ�VHEHOXP�

GLJRUHQJ�� 3HUODNXDQ� GHKLGUDVL� RVPRWLN� �� MDP�� �� MDP� GDQ� ��

MDP�PHQJKDVLONDQ�NDGDU�DLU�LULVDQ�ZRUWHO�PDVLQJ�PDVLQJ�����

���EN����������EN��GDQ��������EN���0DNLQ�ODPD�GHKLGUDVL�

RVPRWLN�PDNLQ��UHQGDK�NDGDU�DLU�DZDO�EDKDQ�VDPSDL�WHUFDSDL�

NRQGLVL�NHVHWLPEDQJDQ��+XEXQJDQ�DQWDUD�ODMX�NHKLODQJDQ�DLU�

GHQJDQ� NDGDU� DLU� DZDO� EDKDQ� GLWXQMXNNDQ� ROHK�*DPEDU� �F��

'DUL�JDPEDU�PHQXQMXNNDQ�EDKZD�PDNLQ�UHQGDK�NDGDU�DLU�DZDO�

EDKDQ�PDNLQ� NHFLO� ODMX� NHKLODQJDQ� DLU��+DO� LQL� GLNDUHQDNDQ�

MXPODK�DLU�GDODP�EDKDQ�OHELK�UHQGDK�GDQ�SHPEHQWXNDQ�crust 

VHODPD�SURVHV�GHKLGUDVL�RVPRWLN�PHQ\HEDENDQ�WDKDQDQ�OHELK�

WLQJJL� WHUKDGDS�SURVHV�NHKLODQJDQ�DLU��1LODL� ODMX�NHKLODQJDQ�

DLU�SDGD�EHUEDJDL�SHUODNXDQ�GLWXQMXNNDQ�SDGD�7DEHO���

8QWXN� PHQGDSDWNDQ� KXEXQJDQ� ODMX� NHKLODQJDQ� DLU�

GHQJDQ� WHNDQDQ� DEVROXW�� NDGDU� DLU� DZDO� EDKDQ� GDQ� VXKX�

VHFDUD� VLPXOWDQ� GLODNXNDQ� GHQJDQ� PHPEHQWXN� SHUVDPDDQ�

EHUSDQJNDW�\DQJ�GLQ\DWDNDQ�ROHK�SHUVDPDDQ������'DUL�DQDOLVLV�

PXOWL�UHJUHVL��GHQJDQ�PHQJJXQDNDQ�SURJUDP�6366��6WDWLVWLFDO�

3URGXFW� DQG� 6HUYLFH� 6ROXWLRQ��GLSHUROHK� EHQWXN� SHUVDPDDQ�

ODMX�NHKLODQJDQ�DLU�VHEDJDL�IXQJVL�WHNDQDQ�DEVROXW��NDGDU�DLU�

DZDO�EDKDQ�GDQ�VXKX�\DQJ�GLWXQMXNNDQ�ROHK�SHUVDPDDQ�����

7
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'HQJDQ�PHQJDOLNDQ�.
w
 dengan L�����GLSHUROHK�'

w
��GH�

QJDQ�SHUVDPDDQ�EHULNXW�LQL�

7
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Tabel 1. 1LODL�ODMX�NHKLODQJDQ�DLU�GHQJDQ�YDULDVL�SHUOD�NXDQ�WH�

NDQDQ��NDGDU�DLU�DZDO�EDKDQ�GDQ�VXKX�SHQJJRUHQJDQ 

K
w

P &
w

T

���V� �N3D� ��EN� �.�

����� �� ��� ���
����� �� ��� ���
����� �� ��� ���

����� �� ��� ���

����� �� ��� ���

����� �� ��� ���

����� �� ��� ���

'DUL�SHUVDPDDQ�����QDPSDN�EDKZD�KXEXQJDQ� WHNDQDQ�

DEVROXW�GDQ�GLIXVLYLWDV�DLU�GLWXQMXNNDQ�GHQJDQ�QLODL�SDQJNDW�

QHJDWLI� WHWDSL� XQWXN� NDGDU� DLU� DZDO� EDKDQ� QLODLQ\D� SRVLWLI��

$GDSXQ�XQWXN�KXEXQJDQ�VXKX�GHQJDQ�GLIXVLYLWDV�DLU�PHQJLNXWL�

SROD�$UUKHQLXV�GHQJDQ�QLODL�HQHUJL�DNWLIDVL������N-�PRO�

*DPEDU�����6FDWWHU�SORW�GLIXVLYLWDV�DLU�REVHUYDVL�SUHGLNVL�SDGD�SHQJJRUHQJDQ�

hampa udara 

 wortel dengan range�VXKX���������o&��WHNDQDQ���������N3D�GDQ�

NDGDU�DLU�DZDO��EDKDQ�������������EN�

*DPEDU���PHUXSDNDQ�JUD¿N�VFDWWHU�SORW�QLODL�REVHUYDVL�

SUHGLNVL� XQWXN� GLIXVLYLWDV� DLU� ZRUWHO� \DQJ� GLJRUHQJ� SDGD�

range� VXKX� � ������� o&�� WHNDQDQ� DEVROXW� ��� �� ��� N3D� GDQ�

NDGDU� DLU� DZDO� EDKDQ� ���� ����� �� �EN��� $QDOLVLV� VWDWLVWLN�

PHQXQMXNNDQ� NRH¿VLHQ� GHWHUPLQDVL� �������� +DVLO� WHUVHEXW�

PHQDQGDNDQ�EDKZD�PRGHO�\DQJ�WHODK�GLNHPEDQJNDQ�FXNXS�

YDOLG�XQWXN�PHPSUHGLNVLNDQ�GLIXVLYLWDV�DLU�ZRUWHO�SDGD�SURVHV�

penggorengan hampa udara dengan range�NRQGLVL�\DQJ�WHODK�

GLVHEXWNDQ�

KESIMPULAN

'LIXVLYLWDV�DLU�SDGD�ZRUWHO�VHODPD�SHQJJRUHQJDQ�KDP�

SD� XGDUD� GLSHQJDUXKL� ROHK� WHNDQDQ� DEVROXW�� NDGDU� DLU� DZDO�

EDKDQ�GDQ�VXKX��0DNLQ�WLQJJL�NDGDU�DLU�DZDO�EDKDQ�GDQ�VXKX��

PDND� GLIXVLYLWDV� DLU�PDNLQ� WLQJJL�� 6HGDQJNDQ�PDNLQ� WLQJJL�

WHNDQDQ�DEVROXW�PDND�QLODL�GLIXVLYLWDV�DLU�PDNLQ�NHFLO��0RGHO�

PDWHPDWLV�GLIXVLYLWDV�DLU�VHEDJDL�IXQJVL�WHNDQDQ�DEVROXW��NDGDU�

DLU�DZDO�EDKDQ�GDQ�VXKX�FXNXS�YDOLG�XQWXN�PHPSUHGLNVLNDQ�

GLIXVLYLWDV�DLU�XQWXN�range�WHNDQDQ�DEVROXW�GDUL���������N3D��

range�NDGDU�DLU�DZDO�EDKDQ�GDUL�����±��������EN��GDQ�range 

VXKX�GDUL��� ±�����o&��
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&�  ��.DGDU���EN�

'�  ��'LIXVLYLWDV��P��V�

(D�  ��(QHUJL�DNWLYDVL��N-�PRO�

J�  ��.RQVWDQWD

.�  ��/DMX�NHKLODQJDQ�PDVVD����V�

/�  ��.HWHEDODQ�EDKDQ��P�

3�  ��7HNDQDQ�DEVROXW��N3D�

5�  ��.RQVWDQWD�JDV��������[������N-�PRO�.�

7�  ��6XKX��.��������������������������������������������������
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[�  ��3RVLVL��P�

6XEVFULSW
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DAFTAR PUSTAKA

%URRNHU�� '�%��� $UNHPD�� )�:�%�� GDQ� +DOO�� &�:�� ��������

'U\LQJ�DQG�6WRUDJH�RI�*UDLQ�DQG�2LOVHHG���QG�HG��

9DQ�1RVWUDQG�5HLQKROG��1HZ�<RUN�

&UDQN�� -�� �������� 7KH� 0DWKHPDWLFV� RI� 'LIIXVLRQ�� �QG� HG��

2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN�

)DUNDV��%�(���6LQJK��5�3��GDQ�5XPVH\��7�������D���0RGHOOLQJ�

KHDW�DQG�PDVV�WUDQVIHU�LQ�LPPHUVLRQ�IU\LQJ��,��0RGHO�

GHYHORSPHQW��-RXUQDO�RI�)RRG�(QJLQHHULQJ 29������

����

)DUNDV��%�(���6LQJK��5�3��GDQ�5XPVH\��7�������E���0RGHOOLQJ�

KHDW� DQG� PDVV� WUDQVIHU� LQ� LPPHUVLRQ� IU\LQJ�� ,,��

0RGHO� VROXWLRQ� DQG� YHUL¿FDWLRQ�� -RXUQDO� RI� )RRG�

Engineering 29����������

*DUD\R��-��GDQ�0RUHLUD��5����������9DFXXP�IU\LQJ�RI�SRWDWR�

chips. -RXUQDO�RI�)RRG�(QJLQHHULQJ�55: ��������

0DULVFKDO��0��GDQ�%RXFKRQ��3����������&RPSDULVRQ�EHWZHHQ�

DWPRVSKHULF�DQG�YDFXXP�IU\LQJ�RI�DSSOH�VOLFHV��)RRG�

&KHPLVWU\ 107������������

0RUHLUD�� 5�*��� 3HUHV�� 0�(�&�� GDQ� %DUUXIHW�� 0�$�� ��������

'HHS�)DW�)U\LQJ��)XQGDPHQWDO�DQG�$SSOLFDWLRQ��$Q�

$VSHQ�3XEOLFDWLRQ��0DU\ODQG�

6K\X�� 6�/�� GDQ� +ZDQJ�� /�6�� �������� (IIHFWV� RI� SURFHVVLQJ�

FRQGLWLRQV� RQ� WKH� TXDOLW\� RI� YDFXXP� IULHG� DSSOH�

chips. )RRG�5HVHDUFK�,QWHUQDWLRQDO 34����������

6XGDUPDGML�� 6��� +DU\RQR�� %�� GDQ� 6XKDUGL�� �������� $QDOLVD�

%DKDQ� 0DNDQDQ� GDQ� 3HUWDQLDQ�� 3HQHUELW� /LEHUW\��

<RJ\DNDUWD�

<DPVDHQJVXQJ��5��GDQ�0RUHLUD��5��*�� ��������0RGHOLQJ�RI�

transport phenomena and structural changes during 

GHHS�IDW� IU\LQJ�� ,��0RGHO� GHYHORSPHQW�� -RXUQDO� RI�

)RRG�(QJLQHHULQJ�53�������

=KDQJ��0����������2SWLPD]DWLRQ�RI�YDFXXP�IU\LQJ�GHK\GUDWLRQ�

RI� FDUURW� FKLSV�� $6$(� $QQXDO� ,QWHUQDWLRQDO�

0HHWLQJ�


