
5HHIHU�XQLWV�JXLGH�IRU�IORZHUEXOE
VKLSPHQW
$XWHXU��/HR�/XNDVVH �$72�FHUWLILFDWLRQ�
'DWH��-XQH ��������



� RI����

5HHIHU�XQLWV�JXLGH�IRU�IORZHUEXOE VKLSPHQW

� :LWK WKDQNV WR



� RI����

3UHVHQWDWLRQ�RXWOLQH

� 5HHIHU FRQWDLQHUV��JHQHUDO LVVXHV
� 5HHIHU XQLW�VHWWLQJV
� 3URMHFW�RXWSXWV
� ,VVXHV�IRU IXUWKHU LQYHVWLJDWLRQV



� RI����

5HHIHU�XQLWV�JXLGH�IRU�IORZHUEXOE VKLSPHQW
� 5HHIHU FRQWDLQHU

•Head space

•T-bar floor

•Supply air

•Refrigeration unit with fan

•Return air



� RI����

)DFWRUV�DIIHFWLQJ EXOE TXDOLW\ DW�GHOLYHU\
other aspects:

duration of trip

container U-value

20 ft / 40 ft HC

stowage & packaging

open space above cargo

container precooling

cargo precooling

open drainholes

unit’s heating, refrigeration, and fan 
capacity

moisture, heat and ethylene 
production of the bulbs

sorting fusarium prior to trip

climate:

temperature

humidity

ethylene

bulb quality at 
delivery

bulb quality at 
departure

settings:

temperature setpoint

fresh air vents

defrost interval

relative humidity setpoint

fan speed

defrost termination temperature



� RI����

3UHVHQWDWLRQ�RXWOLQH

� 5HHIHU FRQWDLQHUV��JHQHUDO LVVXHV
� 5HHIHU XQLW�VHWWLQJV
� 3URMHFW�RXWSXWV
� ,VVXHV�IRU IXUWKHU LQYHVWLJDWLRQV



� RI����

2YHUYLHZ�RI�SRVVLEOH�UHHIHU�XQLW�VHWWLQJV

EXOE�PRGH�
5+��GHKXPLGLILFDWLRQ��
GHIURVW�LQWHUYDO�
IUHVK�DLU�YHQWV�
WHPSHUDWXUH�
6HWWLQJLVVXH�QR�



� RI����

5HHIHU�XQLW�VHWWLQJ���RI����WHPSHUDWXUH

� 6XSSO\ DLU�WHPSHUDWXUH �6$7��FRQWURO
� 8VXDOO\ UHWXUQ�DLU�WHPSHUDWXUH  �6$7���^����a�����Ì&`
� 8VXDOO\ FDUJR�WHPSHUDWXUHV ��6$7�������Ì&��IDQV�DW�KLJK�
VSHHG�

� &DUJR�WHPSHUDWXUHV GHYLDWH GXH WR�
z $XWRQRPRXV KHDW�SURGXFWLRQ
z +HDW���FROG LQJUHVV IURP RXWVLGH



� RI����

5HHIHU�XQLW�VHWWLQJ���RI����IUHVK�DLU�YHQWV
� 0D[��FDSDFLWLHV �PDQXIDFWXUHU VSHFV����

z ����&0+��'DLNLQ�
z ����&0+��7.�
z ����&0+��&DUULHU�



� RI����

5HHIHU�XQLW�VHWWLQJ���RI����IUHVK�DLU�YHQWV
� )DQ�VSHHG�LV�DIIHFWHG E\�

z ��������+]
z HFRQRP\ PRGH�
z 'HKXPLGLILFDWLRQ �KL��OR��DOW�
z LFH�IRUPDWLRQ��GHIURVWLQJ�



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����IUHVK�DLU�YHQWV
� :K\ YHQWLODWH"�

z 5HIUHVK JDVHV �R[\JHQ��&2���HWK\OHQH�
z 'HKXPLGLILFDWLRQ�



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����IUHVK�DLU�YHQWV
� $GYHUVH HIIHFWV RI�YHQWLODWLRQ

z 0RLVWXUH LQJUHVV ï!�LFH��UHODWLYH KXPLGLW\

z (WK\OHQH SURG����PO�K
z $PE��KXP�����J�NJ
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�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����IUHVK�DLU�YHQWV
� (WK\OHQH VHQVLQJ DW�$)6*�

z IURP ���SSE RQ
z $FFXUDF\ Ð ����

+DWHFK ��(06



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����GHIURVW�LQWHUYDO
� :K\ GHIURVW"

z UHIULJHUDWLRQ FDSDFLW\
z DLU�IORZ



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����GHIURVW�LQWHUYDO

� 0DQXDOO\ VHW�DW�������������RU ���K��RU $872�RU 2))
� $872�LV�FRPLQJ�RQ
� 7.�V 0DJQXP�VROHO\ UHOLHV RQ $872
� 2QH GHIURVW WDNHV DW�OHDVW ���PLQ���IDQV�RII�
� �K�GHIURVW LQWHUYDO�SUHWW\ FRPPRQ��EXW IUHTXHQW�
� 'RQ�W GHIURVW ZKHQ VHW�WHPSHUDWXUH !����Ì&
� 8VH ~UHHIHU�VHWWLQJV�VXSSRUW�WRRO� IRU�DGYLFH



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����5+��GHKXPLGLILFDWLRQ�

VXSSO\ DLU
UHIU��XQLW

YHQWLODWLRQ DLU

FDUJR�KROGHYDS��FRLO

KHDWHU

UHWXUQ�DLU



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����5+��GHKXPLGLILFDWLRQ�

� 0DQ\��EXW QRW DOO��UHHIHUV KDYH�GHKXPLGLILFDWLRQ
� +RZ WR�UHGXFH 5+�

z /HVV YHQWLODWLRQ
z /RZHU IDQ�VSHHG

� %\ GHIDXOW GHKXPLGLILFDWLRQ \LHOGV DOW�IDQ�VSHHG������
OHVV IUHVK DLU���ZLWK &DUULHU�DQG�'DLNLQ

� 8VH ~UHHIHU�VHWWLQJV�VXSSRUW�WRRO� IRU�DGYLFH



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����EXOE�PRGH
� 2QO\ VRIWZDUH�LVVXH
� :K\ XVH EXOE PRGH"

z ([WUD�GHKXPLGLILFDWLRQ FDSDFLW\
z /HVV GHIURVW KHDW�UHDFKLQJ WKH�EXOEV

� ~EXOE PRGH�RQ� LV�D�PHDQLQJOHVV VSHF�
� ,I EXOE PRGH�~RQ� WKHQ�

z 5+�VHWSRLQW�UDQJH�H[WHQGHG �&DUULHU�RQO\��WR����
z )DQ�VSHHG�PD\ EH VHW�DW�OR��KL RU DOW��5+�� 7��IUHVK DLU�
z 'HIURVW WHUPLQDWLRQ WHPS��DGMXVWDEOH IURP Ð ���WR���Ì&

� ~UHHIHU�VHWWLQJV�VXSSRUW�WRRO� DGYLVHV�RQ�IDQ�VSHHG



�� RI����

5HHIHU�XQLW�VHWWLQJ���RI����EXOE�PRGH
� 'HIURVW WHUPLQDWLRQ WHPSHUDWXUH �'77�

z +RZ WR�XVH"
z ��Ì&�FRPPRQO\ DFFHSWHG��:KR NQRZV ZK\"
z 2SWLPDO XVDJH VWURQJO\ UHODWHG WR�VSHFLILF UHHIHU XQLW�W\SH"

� &KLOOHG PHDW��EORRG SODVP"



�� RI����

3UHVHQWDWLRQ�RXWOLQH

� 5HHIHU FRQWDLQHUV��JHQHUDO LVVXHV
� 5HHIHU XQLW�VHWWLQJV
� 3URMHFW�RXWSXWV
� ,VVXHV�IRU IXUWKHU LQYHVWLJDWLRQV



�� RI����

6KLSSHU�V�FKHFN�OLVW



�� RI����

5HHIHU�VHWWLQJV�VXSSRUW�WRRO�IRU�IORZHUEXOEV



�� RI����

5HHIHU�XQLWV�JXLGH�IRU�IORZHUEXOE VKLSPHQW

� 'RZQORDG�YLD�ZZZ�QLHEHUGLQJ�QO

([FHO�SURJUDP5HHIHU VHWWLQJV�VXSSRUW�WRRO IRU IORZHUEXOEV

&KHFNOLVW6KLSSHU�V FKHFNOLVW

0DQXDO��GRFXPHQW5HHIHU XQLWV�JXLGH IRU IORZHUEXOEV

'HVFULSWLRQ1DPH



�� RI����

3UHVHQWDWLRQ�RXWOLQH

� 5HHIHU FRQWDLQHUV��JHQHUDO LVVXHV
� 5HHIHU XQLW�VHWWLQJV
� 3URMHFW�RXWSXWV
� ,VVXHV�IRU IXUWKHU LQYHVWLJDWLRQV



�� RI����

,VVXHV�IRU IXUWKHU LQYHVWLJDWLRQV
� 9HQWV��IDQ�VSHHG��GHIURVWLQJ ï!� 7"�
� $)$0�$XWRIUHVK
� $XWRQRPRXV KHDW�SURGXFWLRQ RI�EXOEV
� 0HDVXUHPHQWV GXULQJ WUDQVSRUW�

z 5HODWLYH KXPLGLW\ LQ�FDUJR
z (WK\OHQH OHYHOV LQ�FRQWDLQHUV

� 'HIURVWLQJ KHDW�ORDG RQ FDUJR��KRW�JDV��HOHFWULF��
� 'HIURVW WHUPLQDWLRQ WHPSHUDWXUH
� ,QQRYDWLHYRXFKHUV�

z ZZZ�VHQWHUQRYHP�QO�LQQRYDWLHYRXFKHUV
z ZZZ�PLQOQY�QO



�� RI����

4XHVWLRQV��UHPDUNV��GLVFXVVLRQ

/HR�/XNDVVH���������������������OHR�OXNDVVH#ZXU�QO
ZZZ�UHHIHUWUDQVSRUW�QO


