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Development of Precooling and Transportation Technology

for Fresh Agricultural Produces
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SUMMARY

I. Title

Development of Precooling, Transportation System and Operation Manual

for Fresh Agricultural Produces

II. Objective and Importance

Many precooling and transportation facilities have been established
under the governmental support such as an agricultural processing center.
However, there are few practical operation manual that can be utilized in

rural area.

The objectives of this study are focused on the modelization of
precooling and trasportation systems for fresh produces which produced in
summer season. Through the the modelization of various produces and
distribution system, cold-chain system will be able to establish in near

future.

II. Contents and scopes of research

This study was conducted to develop the precooling and transportation
technologies for produces which harvested in summer season. The major
contents of this study were follows;

- Standard construction design model for various precooling facilities
- Development of optimum precooling technologies for various

produces and distribution circumstances
- Freshness prolongation during transportation and its modelization

- Practical operation manual in precooling and transportation processes

Cold-chain system model for fresh produces



IV. Results and recommendation

1. Various standard design of precooling facilities were designed for
conventional and newly constructed APC facilities. There are two types
precooling facilites such as pressure cooling and hydrocooling. The
pressure cooling facilities included various forced-air types such as
centralized suction system, wall-type system, portable precooling unit,
multi-purpose precooler for precooling and cold storage, and precooling
and curing. The size of precooling room was divided with 65 to 160m’.

Hydrocooler was designed for fresh-cut produces and hydrocooling purposes.

2. Precooling technologies for fresh fruits and vegetable, which harvested
in summer season, were developed. Targeted produces were fruits such as
peach and plum, fruit-vegetable such as mini tomato, oriental melon,
strawberry and squash, leafy vegetable such as leafy lettuce and summer
chinese cabbage, mushroom such as agaricus bisoprous and oyster mushroom.
Precooling technologies were included optimum precooling condition(cold
air temperature, final precooling temperature, and so on), cooling curves,
quality changes during precooling, pretreatment work, operation after
precooling, packaging and transportation. Optimum precooling temperature
ranges were about 10C for mini tomato, oriental melon, peach and squash
and, 2 to 5C for plum, strawberry, mushroom, summer chinese cabbage and
leafy lettuce. However, the optimum precooling temperature ranges should
be modified in order to inhibit the condensation on the surface of

produces according to the distribution circumstances in consuming area.

3. Many works for the investigation of quality changes and product
temperature changes during transportation, and palletization were

accomplished. During the transportation after precooling to 10C, the



product temperature was increased with the range of 13.8715.4T for an
insulated truck and 11.9712.7C(cold truck temp. : 10C) for a cold
truck. Cold truck can be remodeled for the mechanical loading of the
standard pallet with extending the width of loading container. Cold truck
transportation was more effective for the quality keeping than insulated
truck. However, there were not much different from their quailties

between insulated and cold truck transportations within 2 hour—distance.

4. Practical working manual of ten produces was developed for their
working procedures in APC, pretreatment and trimming, precooling, packing,
sorting and grading, loading and palletization, transportation, sale and
freshness prolongation. Also, guide line for planning, construction and

operation and maintenance of precooling facilities was suggested.

5. The cold-chain system model for fresh produces was suggested in order
to adapt to our distribution situation. It included the proper precooling
temperature, transportation temperature, temperature on sale, and so on.
For example, the suggested precooling temperature was recommended about 1
0C under the insufficient cold chain system eventhough below 5T was
recommended in advanced countries when domestic situation was considered.
It can be contributed to inhibit the condensation and temperature
fluctuation during distribution. Cold-chain system can be separately
suggested between domestic and exporting markets. Domestic model was
divided for short-term marketing, mid and long-term storage and marketing,
direct marketing without broker, fresh-cut and food material processing,
and so on. Exporting model was recommended the precooling below 5C and
optimum temperature transportation because it required above 4 weeks about

United States of America.



6. The result of this study can be largely utilized according to
cold-chain system is expanded in near future. Therefore, we are trying to
design a booklet and pamphlet for extending the technology in local area.
We hope that continuous work for this reasearch area can be performed
under the governmenatal support because this study was accomplished within

limited situation.

- 10 -



CONTENTS

Chapter 1. Il’ltl‘OdUCtiOl’l ...................................................................... 15
1_ ObjeCtiVeS ................................................................................................................. 15
2_ NeCeSSity ................................................................................................................... 15
3 SCOpe ........................................................................................................................... 18

Chapter 2. Research trend of related technologies «weeeeeeeeeees 19

Chapter 3. Results and diSCUSSIion «weseseersmrsssesmsmnnssninnansininsad 20
1. PreCOOling facilities ........................................................................................... 2 0
2_ Precooling technology ......................................................................................... 155
8_ Transportation technology ................................................................................. 2 29
4. Construction and operation manual for precooling facilities sweeeeeeeed 247
5. Cold-chain system model for domestic fresh produces s 304

Chapter 4. Achievements and contribution to the related area --311

Chapter 5. Application Of reSUItS .................................................. 313

Chapter 6. Scientific information acquired from abroad

during researCh DeriOd .................................................. 314
Chapter 7. References .......................................................................... 315
Appendlx .............................................................................................. 319

11 -



i
N

xﬂ 1 Pg— ?ﬂ?ﬂ‘?—iﬂﬂ]g 7H_g_ ..................................................................................... 15
Al 1T A AFTNEFLY] BEER] 15
Xﬂ 2 7‘% OE:ILQ] %J_S_/‘j ................................................................................................. 15
xﬂ 3 xé o‘jrrLg] Hd‘ﬂ ..................................................................................................... 18

xﬂ 2 Xol ilq]ﬂ 7]%7]]1?___} Z_ﬂ%]' ................................................................................... 19

Al 3 AFINEFE YR L AT 20
Al 1T A A AIAD e 20
;q] 2 A oﬂ%ﬂﬂ U] 7]% ..................................................................................... 155
;q] 34 _/rd.%o\.j&a 7]% ............................................................................................... 299
A 4 A JUEUAIAE AR L L WIFY e 247
A5 A Y AMEAE ALGFEAAE Ul 304

Al 4 A FTUAE L FHHE0F Q] F]OJIE e 311

Al 5 A AFINL AT FFE AT e 313

A 6 A AL ANA B ST AT e 314

Al T A FFILTEET] e 315
e 319

=13 -



AT A S F e

A1

<]

4o

3}
o .

0

o
%

o)

4o

| 15t AwAen AAHo) @

[

Abgiel o

24

Zg 2

W
oy
o
JE

1

ojm

EIE FEje] aksteld

]

&

A

T

o

gar 71E A2AAe TN E

87F ek

of o gz

)
=

L=}

oF

o] AAl, B4

=

=

A )
svlA o] A8t o] FolH A

]

il

o
[e)

R

W& AT AHAoA A=}

—_
file)

- 15 -



50 thes) YRt wepq Hel

-
T

SHHA HE-FEo] WFEEo 7 4Hy

<]

—_
file)

ﬂ
ofpy
K

o
o

i3

Rt

o_] oﬂ

s

%

A

ol

REEAERY
to] el

°©

°

3}

9

1= 2te o

=
=

A

S|
oA o

o] =
AR -

ato] Zu]A o

S

]

7F olelw oz Hol Utk weEbd F

ob&® o gAldol

]_

a7F o

SAES AR Y

i
=

AR

i3

=

o] %3}

=
=

Ani

s

golt.

3

<
;OL

il

2

a3
g 9

=

1
L

H ol A

=

3|
b -
&0 A7 ¥

e}
T

g 3zt 8 35 A T

Ede]

Ay

oA 2l

=1
=

oy, F2wslol] s
bk aEa, &

9

A

8

)
=

7 Rko]

7hA o] A7 ool

A< EHl wd
—

Al
L L o R I = Bl = I i R B [ B e

M
ol

NP

A7t

S}

71418

i)
=

Foll o] 27174

d|

Ll

Bl
o

=

o

wr

il

F oAzt Wr)e) A4 &

=5 A A

—

[0

ol
o
o

il

el
=0
a3

N

- 16 -

2002



=
=¥

)

s)

]

Pz
R

o =
=1 T

a

&
S

sy

O~ =
T=

ge] A An(Rel el

Rius

3

T

TR OB O AW RS SR N T W W
I - S NG W By o T WO
e - ©AR m N zﬂ_ s XL ,,Ma = e - o = =
- I — _
T Mo K T M oo o o M o = T T S T
wr o NS = A _ﬂﬁﬂﬁ,%ﬂ TG R R RO
G R F oo T, < B
= T CON ol 2=l 5 e
~X _ﬂ_ o 0 . O_ o} e 3
\UI ﬂ lo m nmE —~ oﬁE Eﬁ = nmE EW M H m m@_ UT
CaR: R S N T SN e WO N XD
R O U ] RO B &
G o < T T o o o Mo H < —
T = = o S WX N o
o+ N = T s S W o ~ X T <0 oo
s T T EFLD _m oy o w T D o4 o d
fss2,7 38,34 TETUE
Wy = A ORI S - N IC) "
Og o EO q OH — 7 ﬁo ~ _n:.U o- —_— HL \El —
I O S S A L BT o Zp
p ST o e X ER e ElEs
f i) ~ ! — Jl
sEauwwT OV gebg nECen
ﬂMiEﬁ%ﬂm%%m%Eﬁ%% }Mﬂmu_mm
ﬂ_/_H o K- ) =) T o SUNEES) - —_ N n_Al |2
%..m%%%%@%%ﬂ%ﬂo Mm@nmﬂﬂ
= W X %%Miﬂi%ﬂqﬂwﬂ TE YR oM
Bir HA_I el = | T o ° M@ ol = o " oF
R ey 0| i ~ 0 = oM x
ol X e o % W T W T m B o o "
~ — N )| = = == ~
@%m %E%NQMHW%W %%nﬂuﬂr%o
ir B = o ua Nozo NN = S Roarofe T m@_
TEATIRLILREIEE  ETERDE
ﬂ%ﬂ_ﬂﬂ%iﬁﬂ_%ﬂ_zfﬂﬂr T g o
B Pl 43T RB LE T T o= W NSt o
e A T S A N b4 T oy 2% o = AR
o} T oy L o o Ho OEK < e <~ 4w o
R SIS S 8 T - . Joour o T
BER R bT S S R W X 4B

hul

& 71E el wt

of i

=
L=

Ris

9

¥

s
h=3

Al
A

=17 -

o2 oAZIY.

o w7de] glojAH|A A=



e oz o AKL.

Ea
=

34 AAZE 7t

A=

il

Aol A

A

e

sto] 53

Al o

=i
BN

i)y

=
=

12 ¥4 7]

*

- 324y

- 18 -



il

ofell A

v Eopd

el A

=

=

1930 o, L& 1970 H)
Fefjolth.  1Eu} o]

o

i

AeFEAAT o) (v=

_E:
o

=
=

5tof 7]
Aol whehrbE A

°

whebA A4

HHEAATT A
B-7F W

KR
T

L

71&

]
1
o7

9
pul

3lo

=
T

& o

A 2ol o

HABT o] Fol XA 2
o el

of 2 &el A

RN

=

fLe

=]

-
B

9
pal

=

=

7}

RN

=

i

°
pul

Sl B ()AL e A,

fungicides 9 AF-&A|

7hte] 2]

ol A

]

0

X
bl

)

7%e A
SR ERED

14

R

7 EALG o] Al AtE X Bap 3dylel] wHA| %

71 Wil EelE2 =8 TR SHAMA] o2 A AES

o Aot}

Al

A

oz nEg
gy F ezl

=
el
7

1o

wK

o
o
il

N
2!

- 19 -

o o=} B

-
L

5t

©

= O

v AASE wirdol (e Aol JPEA o R o] Fof
e

o

o)
A

al

A 7les 48,

707



A3 AT =3 e R 23

A 1A didrA

2pste Al de] 35 Wall-typedt FHED & o8 dHiE e 5 &
Hi] S o)Al S
TTem w1 =2

H
U R Al 1% nEden 381 4 Ax FLFAAN
e

Neoz PESgon oflel ne fUE

Fogl gl HlalA AEsY. A8 1E ARAgAAT A4 APCe
go] BA s shgov] RHoRE AN §359 Ade FUs
A Eeta E ALAGAA 45 7] A8 YERUETS Qe 2§

ojxe] AL ZAE g o® o4
A el dHaiM = AR

A T8> 0 WrE o] gElA ddlste WO EA = TP HEHQ dyAd
24 Y F5 Ee dy Agzdoly XA AEHUE fASE sAkEe] dE 5
Al Ao Ak ofdwbAolty,  of7|A = 508 RE VIToRE 24204 1

L =
4,308 1) PRl ot AL FA4 Ag Fez T
L. AA 71% 2 WY

DA AR
7F. F &
kel A 24 504 (30 14, 208 14)

- 20 -



] q
e A 9+ 2(m) i H A A ()
o] =z =l m’ 2
PCR - A 9.9 10 4.5 99 30 445.5
PCR - B 6.6 10 4.5 66 20 297
PCR - A A4 9.9 1 3 9.9 3 29.7
PCR - B =}+4 6.6 1 3 6.6 2 19.8
Al 165 50.0 745.2
) 1. PCR : PRESSURE COOLING ROOM(x}g} ofv321)
2. &7179] A7) : PCR-A : 800W x 1650H x 2SET
PCR-B : 800W x 1650H x 1SET
. A EHF
BREE
T W a9 A I A7) d(d A A8
PCR - A 5.0mL x 1.1mW x 1.556mH 4 37.51
PCR - B 5.0mL x 1.1mW x 1.556mH 2 18.755
Al 56.265
13] A EHF
PCR-A PCR-B Al
T = A | A | AR | A | AR | A
M () om () )] ()
EnlE, B%o} Qo
F e hoel 600 9 300 4.5 900 13.5
o

o}

NENFE -

=
=
juh B

BOX ®iX = Zzx(¥

: PANELell ¢]%F PRE-FABX
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o : URETHAN PANEL
v FE 0 A e "3 s etk a1
. daAe FF Z A
-+ &5 ¢ URETHAN PANEL(A>-8) - 7| : URETHAN PANEL 100mm
3). ¥=Fa WA
7h. JEa B 7IAEEY e gk
th. 71718+ PALLETIES o] &3 A AR AHE &
- PALLETTE®] 7+ : KS &d++4 ( T-11% ), @ 1100W x 1100mmL
4). BZHA| 2=Hl
7b. Bz

Yo (R-22)E o] &
1}. CONDENSING UNIT

COMPRESSOR : RECIPROCATING COMPRESSOR (%55
- CONDENSER : AIR COOLED CONDENSER (&3
o

571
257D

Z27] (EVAPORATOR)

W %2 3 UNIT COOLER

A

© HEATER®l 2] <173
2t

vl (REFRIGERANT) : R-22

5). A

7F, 2k

.28 28 2Z7)](AXIAL FAN)
- % 1 6 SET

£

PCR-A 250CMM x 40mmAq x 4SET

PCR-B 250CMM x 40mmAq x 2SET
- A9 F = (CMM)

g7

28 9%

719815 (1.282)x Bl B (0.24) x60 min / x 8 71 A4 A T2 =24 T)

(AT=4T)
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- MOTOR : 3.75kW ( INVERTER A}-& 39tA|o]A} A|oj7bs - &
L

off
2
O
—

~—

2keb = 0 PCR-A ¢ ImW x 2.2mL x 3mH

: PCR-B : ImW x 2.2mL x 3mH

o AN E
5 e Ey JYx, - FA 0.3 mm, - 1.8m, - Aol : 8.2m
A EAo]

: 2.0m XPIPE 25A (A5 =¥ ¥hats A 71s)

Alo|E A A B In (PAom dA

o0 Ao AWl ofEE AT A
- kel Aol 0.5u-1. 54

- BT
- Z 9 zo] : 800W x 1650H
- " 7Y F9dS Aske] A sk Semle], Snmul9]e] ol
A g T vEHs FHoRYH 7

T 60° ez A
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6)

1z

SHAIAEA (209 71<%)

R 243t el 3 IEER PCR-A
2 3 7] Z0o]10m X & 6.6m X ¥°]4.5m
F8%59 4.5 TON g es -5C
<JH¥35C, HA38T, .
g 97l e= ST Jueic 25T
g | PEeE [EelE ool A b witE| & @ 5T
MEEREE TR S g 100t
gl R ARy A S-glek #d 100t
A i o Qed 7 S-#E H= 100t
@ | 2ol g T S-dlgk 9d 100t
A4+ 2 [ 4 A A o F A A
o | wamy WA« dgdE < srishe] enA = d ¥ g
B LXW=A(m’) | Mt=Kcal/m'hC | To-Tr=AT(C) | Q1 Kcal/ll
& (10+ 6.6x2)x4.5=104.
% 9 . 0.185 40 772.56
g [ H A 10 X 6.6 = 66 0.185 43 525.03
g [ v 9 10 X 6.6 = 66 0.185 30 366.3
Q1) LA 10 X 4.5 = 45 0.185 25 208.13
2 Al Ql= 1,872.02 Kcal/H
3k a8 Ul &4 x 99 | X 1d V)35 X WAL = d {3}
%‘_ LXWH=V(m) Al Keal/m 3/ H Q2 Keal/H
(Q2) 10%6.6x4.5 = 297 28 1 1/5 1,663.2
Xﬂ%L A E Y 2 F X AELEA X AFHE X YA = E R o3
%% G FXYALEX1000=Tkg/¥ | To-Tr=AT(C) | C ka/kgT 1/H Q3 Kcal/H
(Q3) 4,500 25-5 = 20 0.96 1/5 17,280
g 19 ¢ 3% X & 4 X 1/24 < 1/1,000 =9 ¥ &
g G kg/d Kcal/ton24hr 1/24 1/1,000 |Q4 Kcal/H
(Q4) 4,500 3,175.2 1/24 1/1,000 595.35
. FA BF < AT < FEAZF < PPN = GEa
I °° P (kW) q (eal/KWh) Th 1/H Q5 Kcal/H
;3 pan | (1:673* 2'4X2)‘5' 1,250 5 1/5 6,625
A RS 0.1x4=0.4 860 0.5 1/5 34.4
| A9 5{47-(-5)} 2 0.5 1/5 52
Q5| Aa 3.75%2=7.5 1,000 5 1/5 7,500
2 A Q5 = 14,211.4 Kcal/H
~ A Q6 = (Q1~Q5) Q6 = 35,621.97 Kcal/H
et A & Q7 = (Q1~Q6)x0.1 Q7 = 3,562.2 Kcal/H
g A Q8 = (Q17Q7) Q8 = 39,184.17 Kcal/H (11.8RT)
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2)PCR-B (308 3)

R 2kt g I PCR-B
A 3 7] ZAo]10m X % 9.9m X ¥°]4.5m
TE59 9 TON EANERS -5T
9¥35C, ¥A38TC, .
. BREA= a5 Qe 25C
A Jues | EntE, Qo] Aty 5 FAbE z 2 5C
| W9 B AsY A S-#dlg sd 100t
NERE T A=Y T F#E gd 100t
A8 o Aud 54 $-# gk BE= 100t
3 | o)y Alsy T S#e gdd 100t
A A 7 = [ 4 A A o = A A
N — WA X dgHE < g0l enA = o 5 5
- LXW=A(m") Mt=Kcal/mrhC | To-Tr=AT(T) Q1 Kcal/H
bl (10+9.9%x2)x4.5=134.
. o A . 0.185 40 992.34
9 | A 10 X 9.9 = 99 0.185 43 787.55
g [ M = 10 X 9.9 = 99 0.185 30 549.45
QD) Zhatol 10 X 4.5 = 45 0.185 25 208.13
B Ql= 2,537.47 Kcal/H
a | fa W& A X skl 9P x 19 BI85 < I = A F 5
Q LXWxH=V(m’) Ai Kcal/m' 3)/d 1/H Q2 Kcal/H
@Q2)|  10%9.9x4.5 = 4455 28 1 1/5 2,494.8
Aqul A F @ F X AFLEA < AFHD X GRAR = I ¥ 3
L [T 8P EX1000=Tke/D | To-Tr=AT(C) | C l/keC I/H Q3 Kcal/H
@Q3) 9,000 25-5 = 20 0.96 1/5 34,560
5 19 4 X = % ¢ X 1/24 < 1/1,000 =4 F 3
;% G kg/d Kcal/ton24hr 1/24 1/1,000 |Q4 Kcal/H
Q) 9,000 3,175.2 1/24 1/1,000 1,190.7
T aa FA BF < GATIF < FEAZE X PAAZE = AR
jﬂ“ °e P (kW) q_(kal/KWh) Th 1/H Q5 Kcal/H
o FAN 1.5%6=9 1,250 5 1/5 11,250
% A5 0.1X6=0.6 860 0.5 1/5 51.6
- ERcks 5{47-(-5)} 2 0.5 1/5 52
= | Aga 3.75x4=15 1,000 5 1/5 15,000
Q) [T Q5 = 26,353.6 Kcal/H
N Q6 = (Q1~Q5) Q6 = 67,136.57 Kcal/H
oF A & Q7 = (Q1~Q6)*0.1 Q7 = 6,713.66 Kcal/H
3 Q8 = (Q1~Q7) Q8 = 73,850.23 Kcal/H (22.24RT)

7) 7171 AR 7+
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(1) A=A

b, AEE A A AAF 5 FAE (dY SA =38
. Jz4E
27 EL 25T - BR EL 5T - A8 ATE  5AIT

- 13] HYF  90044H(13.5%)
- PCR-A : 600°3#H(9.0%) - PCR-B : 300°7H(4.5%)
o arse] e
ZFAL © PLASTIC BOX - 74 : 550(L)x 360(W)x 310(H) - F% @ 15 Kg
2. A A 0 90087
- PCR-A : 60042+ - PCR-B : 30042

I FEONENE

S = A A 7 F=
Wzt A Yool €3k UNIT COOLEROIA Eughs= 232 7]E 2]
5 A REMOTE CONDENSER®| 2]3+ 3144
A A HEATER®] ©]&F A< A4
97 &= 35T
Iy 2= -5TC
e -10C
$EH 25 45C
UNIT COOLER &+ %%} 3C
UNIT COOLER =¥ AW %24 2.75m/s

v, @4
- &5 : URETHAN PANEL
Axx 2@ 57 @ 0.0185Kcal/m h T
Ab. A4t
- FAN : 250CMM x 40mmAq
- MOTOR : 3.75KW( INVERTER A8 39A| o] &=, Ak #lo] 7}5)

1

o

le) g

:
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< Q 3L gk Lg_]—/\omak

__I__JJ_'(S‘ o D |

(m'/min) ~ F7199915(1.282)x "4 (0.24)x60 min / k<8 71 1B 2H A S =24 T)
(AT=4C)

(2) F8 7]7] AFSA
}. & W23} @ 30.56RT(101,458.51Kcal /h)
- PCR-A: 19.96RT(66,262.8Kcal/h)- PCR-B: 10.60RT(35,195.71Kcal/h)
L}, CONDENSING UNIT : 4SET
(@ COMPRESSOR
- PCR-A : COMPRESSOR : (D30HP <1SET, (220HP < 1SET
- PCR-B : COMPRESSOR : (D20HP ><1SET, (@10HP < 1SET
(@ CONDENSER
- PCR-A : CONDENSER : (D30HP ><1SET, (220HP > 1SET
- PCR-B : CONDENSER : (D20HP ><1SET, (210HP > 1SET
t}. UNIT COOLER : 4SET
- PCR-A : (D30HP < 1SET, (@20HP < 1SET
- PCR-B : (D20HP < 1SET, (@I10HP x1SET
- FAN & MOTOR
o)
* 30HP-&
- FAN : w600 x 3SET
- MOTOR : 1.5KW x 4P x 3EA
- 28T 1 4300 Y 20mmAg 71 AD)
AWA 1 185.4

B (Keallh) _ _ 45,000Kcallh z
A= ATM*K 8.41Cx28Kcal/mh'C = 185.4 m

* 20HP-&
- FAN : w550 x 3SET
- MOTOR : 1.5KW x 4P x 3EA

|
2l
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B>

2 283CMM(AH Y 20mmAq 7]1FA])

2F
AW A : 137.5m’

|
N

it

BTSN (Keallk) _ — 30,000Kcallh 2
A= ATM<K 8.41°Cx28Kcal/mhC = 137.5 m

* 10HP-&
- FAN : w550 x 2SET
- MOTOR : 0.4KW x 6P x 2FA
Q== 0 180CMM(AH <t 20mmAg 71 A])
- AEHEA 414w

WAL (Keal/l) _ — 11,000Kcallh Z
A= ATM<K 8.41Cx28Kcal/mhc =414 m

SCme)
- Cn) = It AR (g2 /) =1.75m
- HAEdEA 0 0.3897(m'/m) - g g 10022
A IA, o] =x I]A]
- 3 93X : 8.5mm - o] I X : 38, 1mm

- A, WY Am B A7
- =Y : 5/8 (15.88mm), Cu, 5t -3 AL, 0.3t
[JCJ HEATER €5 9 =7]
- 1.1KW X< 19EA, 1.3KW ><2FA
|
- PCR-A (30%3]) : 40mmAq x 250CMM x 4SET
- PCR-B (203 %) : 40mmAq x 250CMM x 2SET
- MOTOR+= INVERTERE Ab&- 3wtAlo]d &%, At Alo] 7hs
vl F-274 - 6SET
AT FAEHR A @ 99 2= WAEe F202H oS
8

QA SAHT + Uv 2k AA S A7IE T
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m-2. A 2 & 71A3A E7]AE
108 A% 2 A

2. gl wjA-SAL

3. WHEFAL
4

S AeR R EF

1. 71714 AbF
1) CONDENSING UNIT > 1SET(30HP)
.COMPRESSOR TYPE : SEMI HERMETIC RECIPROCATING
MOTOR FOR COMP : 3wy <380V X60HZ > 30HP
Y o o R-22
3] "4 1750RPM
2) CONDENSING UNIT > 2SET(20HP)
.COMPRESSOR TYPE : SEMI HERMETIC RECIPROCATING
MOTOR FOR COMP : 3wy 380V >G60HZ > 20HP
oW R-22
3] "4 : 1750RPM
3)CONDENSING UNIT < 1SET(10HP)
.COMPRESSOR TYPE : SEMI HERMETIC RECIPROCATING
MOTOR FOR COMP : 3wy 380V >G60HZ > 10HP
g w]  R-22
3 "4 1750RPM
4) UNIT COOLER
CAPACITY : 30HP ><1SET (185.4m")

- 49 -



CAPACITY : 20HP ><2SET (137.5m’)
CAPACITY : 10HP X1SET (72.2m’)
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PANEL ¢] Al 2 =4

1) g9 L FAe)

A= E Al #EE A

A WAE A BA dste] Ao vieAe] Bt A AW,

2) Al 2% =4

7F. dde] Al

PANEL ©f Z#Ag9] s&Atd

AR

HEA gl ek A

&}

KN
=

s
&

&

ol

& = 9] ¥ & W ¥ & A A &
= (mm) 1,000 ,000 1,000
¥ 9 A @ PVC =Y HH 0.67

oA A A S

A &2 A Z2]9-gek A2

3) Alge =4

7F, WA (248§ ofd=a73) e &4 (KSD3520)

= A ot 4 &k

= Al kg / o’ 1.17

g A A kg / cnf 211 %10
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A2™ 75& st Hulell HHES 2% doggor A% AAshs H
°ojtt.
L. A2A 71+ 32 Wi
DA =
7o &
- ARt A 14 209 9
] q
am At ) bl * 87 ()
el = Sal m’ 3
PCR 12.7 | 5.2 4.5 66 20 297
PCR - #Hghad 11.2 1 24 | 11.2 3.5 26.9
Gl 77.2 | 235 323.9

) 1. PCR : PRESSURE COOLING ROOM(=}<} of vd41)

2. E7174Y =7] PCR : 2,200L x 1860H x 4SET

. A EH

A L 307 AH/ S E x 169 E = 489 E

- AP B 4804 AF x 15kg/AFAF = 7,200kg(7.5%)
oh. AE7)E - BOX WX E FR(EH)
2). 4=
4 =+

- "% : PANELel|] ¢]3} PRE-FABZ
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2 © URETHAN PANEL
e 0 AN EE H9AE 28 T
AAel 57 2 ¥

- &5 : URETHAN PANEL(#=-&) - 774 : URETHAN PANEL 100mm

. 71418+ ¢ PALLETIES o] &3k A Ax AR 5
T

o o
- PALLETTES] ++74 : KS &d+4 ( T-11% ), : 1100W x 1100mmL

ZAkA o Y (R-22) 8 o] &3k AA A
1}. CONDENSING UNIT

- COMPRESSOR : RECIPROCATING COMPRESSOR(¥E2] ¢oF=7])

- CONDENSER : AIR COOLED CONDENSER (&+32] &%7])
3171 (EVAPORATOR )
-3 52 73 UNIT COOLER
- A AFHEA] 0 HEATERO] 9] 3F A d A4k
2}, Y vl (REFRIGERANT) : R-22

5). AP

7. A

L=

e

O

. F5F 53 7] (AXIAL FAN)
: 8 SET

g
o,

ot

: 200CMM x 35mmAq, 1.5kW
= (M)

N

o

2FY _ A
'/ min)

57195 (1.282)x 11 4 (0.24)x60min / hx Y71 LA A F 22 (47)

b

(AT=4T)
- MOTOR : 1.5KW
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A=l - FA 0.3 mm
- o]l : 12.8 m

© 2.2m XPIPE 25A (A% == wiats A#H71%)

E AAL BS In (HFA0 =2 AX

siste] 717 g3t senlls], smulslel ol
[e)

=
7ol FYVL FYOEYE 24w 60° T A
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6)

1z

SHAIAEA (209 71<%)

A 9 2 ez IEER PCR-A
A 3 7] Zo]12.7m X ¥ 52m X ¥°]4.5m
F 855 7.2 TON TS -5C
9]H35C, ¥4387C, )
g 97l e= ST Jut 25T
g | HueE [EvE oo AT T sNE| % e 5T
B H Asd T S-#lg #d 100t
gl R ARy A <-#g 39 100t
il A [ ar o Qed 7 L-gE 2= 100t
@ | 2ol g T S-#gk gd 100t
A4+ = | 4 A A o = A A
o | wumn B4 < dgda < dide eEA = d v g
o LXW=A(m) AMt=Kcal/mhC | To-Tr=AT(T) Q1 Kcal/H
kil (12.7+ 5.2X2)x4.5=10
% 9 A 0.185 40 769.2
g | H A 12.7 X 5.2 = 66 0.185 43 525.0
o | v 9 12.7 X 5.2 = 66 0.185 30 366.3
QU Lol | 12.7 x 4.5 = 57.2 0.185 25 264.6
< —
B Q1= 1,925.1 Kcal/H
T ma A < % AT < 19 W8F X GAAE = A ¥ 5
%‘_ LXWH=V(m) Al Keal/m 3/ UH Q2 Keal/H
(Q2) 12.7x5.2x4.5 = 297 28 1 1/5 1,663.2
A A E Y 2 F X AFLZEA X AFHE X WAL =4 R 5
%ég 588X Q] 1§ x1000=Tke/¥ | To-Tr=AT(C) | C ka/kgT 1/H Q3 Kcal/H
(Q3) 7,200 25-5 = 20 0.96 1/5 27,648
g 19 ¢ 3% X & 4 X 1/24 < 1/1,000 =9 ¥ &
g G kg/d Kcal/ton24hr 1/24 1/1,000 | Q4 Kcal/H
(Q4) 7,200 3,175.2 1/24 1/1,000 952.6
= P 87 < wasdad x eAE X BN = a5
I °° P (kW) q (cal/KWh) Th 1/H Q5 Kcal/H
;3 pan | (1:673* 2'4X2)‘5' 1,250 5 1/5 6,625
A3 A 5 0.1x4=0.4 860 0.5 1/5 34.4
o | FAYd 5{47-(-5)} 2 0.5 1/5 52
Q5) | A¢ra 1.5%8=12 1,250 5 1/5 15,000
A A Q5 = 21,724 Kcal/H
] Q6 = (Q1~Q5) Q6 = 53,912.9 Kcal/l
oF A & Q7 = (Q1~Q6)*0.1 Q7 = 5,391.2 Kcal/ll
3 ) Q8 = (Q1~Q7) Q8 = 59,304.2 Kcal/H (17.9RT)
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7) 7171 A T

(1) A=A

7}.

.L

s Al B, AxF T FAE (AW A E3)
R e

27] F2 1 25T 5% F2 1 5C ¥ QAR ¢ 5AIFE
13] A= @ 480°3AH(7.2%)

AFA}F 0 PLASTIC BOX - 7F4 @ 550(L)x 360(W)x 310(H) - 5% : 15Kg

gk A A 48073 A}
R Eat

TR AA =
R Yol ©gk UNIT COOLEROA s = 232, 7d ]
<35 REMOTE CONDENSER®] ¢} &t 3132
A A HEATER®l 9] A
o)7] &&= 35C
Iy &% -5TC
T eE -10C
oz o 45T
UNIT COOLER Y& &%=4} 3T
UNIT COOLER =Y AW 32 2.75m/s

H}.

!

- &% . URETHAN PANEL
- gdAEE 2 FA : 0.0185Kcal/m h C

A}

- FAN : 200CMM x 35mmAq
- MOTOR : 1.5KW x 87H
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(m'/min) — &719181%(1.282)xH

&(0.24)%60min /i< BT B AT

: 17.9RT(59,304Kcal/h)

1}, CONDENSING UNIT : 2SET

@ COMPRESSOR

: COMPRESSOR :

(2 CONDENSER

: CONDENSER :

t}. UNIT COOLER

© 2SET

© (D20HP < 1SET, @10HP X

- FAN & MOTOR

o )* 20HP-&

- FAN :

- MOTOR :

- 20%
ECLE

Qs

w550 x 3SET

2k 1 288CMM( A ¢k
A 1 137.5m’

WA (Keallh)

(D20HP < 1SET, (@10HP X< 1SET

(D20HP < 1SET, (@10HP X< 1SET

1SET

1.5KW x 4P x 3EA

20mmAq 7]=A])

K

A =
* 10HP--
- FAN :

- MOTOR :

|
B>

2%
=R

|
N

it

ATMxK

wbHb0 x 2SET

2 1800MM( g &
A 41 .4m’

S5 (Keall b)

~ 8.41Cx28Kcal/m'hC

0.4KW x 6P x 2EA

20mmAq 7] A])

_ _ 17,000Kcallh

ATMxK

~ 8.41Cx28Kcal/m'hC
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= Cm) = A5G n] A GH A (4,2 /) =1.75m
- HdgddA 0 0.3897(m'/m) - a3 P 10022
-3 I A, vpo]Z I A
- 3 93X : 8.5mm - y}o]X ¥ X : 38.1mm
- FY, Ao A R A7
- 3Y : 5/8 (15.88mm), Cu, 5t -3 AL, 0.3t

[J[J HEATER &3 2 =7]
- 1.1KW X 19EA, 1.3KW <2EA
2}, z}etdl

© 1.5kW x 8SET
wb, FA - 1SET

¥ T Fab=at HH 2 @719 2Rek WaEE S202F o=

QRN SATT £ U 2% A AYE FF,
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CONDENSING UNIT(15HP)

UNIT COOLER

NN

[
[

el ZEf| o[ AFA}

\

MANUAL OVERLAP DOOR
AIR CURTAIN

AH2tSheet

2Fot FAN UNIT COOLER

/ X} QLSHEET

CONDENSING
UNIT (& 2])
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N
1)
N
)

- 2oy A 308 14

2 3F E(m A
e TR ( | )
PCR - A 9.9 10 5.0 99 30 495
PCR - A *}+4 9.9 1 5.0 9.9 3 49.5
Al 108.9 33 544.5

) 1. PCR : PRESSURE COOLING ROOM(Xx}¢+ o wd4l)
2. F7179] =7] : PCR-A : 800W x 1650H x 2SET

U AYe

13 A= 9% (AT 7S

2). A =
%
=
A 0 A e 932 ue3k Ak
o]
=
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- &5 © URETHAN PANEL(A<-8) - 57| : URETHAN PANEL 100mm

3] : 1100W x 1100mmL

4). B =¥
7b e

1}, CONDENSING UNIT
- COMPRESSOR($}27]) : RECIPROCATING COMPRESSOR

W (R-22)5 o] &3}

- CONDENSER(-8-%7]) : AIR COOLED CONDENSER

t}. Z7] (EVAPORATOR)
- 52 #3 UNIT COOLER

=

- A7) 0 HEATERO] ]k A < A4

2}, Yol (REFRIGERANT) : R-22

T F
- % 1 4 SET
- 83 ¢ 250CMM x 40mmAq x 4SET
2.3 % (C)
N Wztrg A%
(m'/min) — 7121912 (1.282)x M1 2 (0.24)x60 min / /< ¥ 71 21 2H 5L =2 (4 T)
(AT=4C)
MOTOR : 3.75kW ( INVERTER AM8- 3@tA|o] A|oi7bs - F%, A
. A E
-5 2 0.3mm, -Z :1.8m, -Zo]:82nm

2.0m XPIPE 25A (b5 H&= ¥halbs A#H7s)
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D

N—

T

i) _i
i)

3 A9 o g AL | 2 3 | PCR-B
= 7] Z4o]10m X & 9.9m X ¥9°]5.0m
T84 9 TON T eE -5C
9¥35C, ¥A38TC, ]
é BER= 25T Qe 25C
A Juer |EnE o] Ay} T AR R 5C
| W9 B AsY A S-#dlg sd 100t
N EEY R S-dlg #d 100t
A8 o Aud 54 $-# gk BE= 100t
3 | o)y Alsy T S#e gdd 100t
A A 7= [ 4 A A o = A A
s | wwma I X dedts < epjepe] 2rA = o ¥ &
- LXW=A(m") Mt=Kcal/mrhC | To-Tr=AT(T) Q1 Kcal/H
bl (10+9.9%x2)x5.0=134.
2 9 . 0.185 40 992.34
Q| A 10 X 9.9 = 99 0.185 43 787.55
g | v = 10 < 9.9 = 99 0.185 30 549.45
QD) Zhatol 10 X 5.0 = 50 0.185 25 208.13
2 A Ql= 2,537.47 Kcal/H
3 A U & H x  9riee] #r|dEF x 1Y V)34 X YA = 9} 3
Q LXWxH=V(m’) Ai Kcal/m' 3)/d 1/H Q2 Kcal/H
Q2) 10x9.9%5.0 = 445.5 28 1 1/5 2,494.8
Aul A E R w F X AFLEA < AFNI X WAL = I F 3§
ﬁg 42X YA EX1000=Tkeg/Q | To-Tr=AT(C) | C ki/kgT 1/H Q3 Kcal/H
@Q3) 9,000 25-5 = 20 0.96 1/5 34,560
5 19 9§ 2% x & 4 < 1/24 X 1/1,000 =4 ¥ 3
;% G kg/d Kcal/ton24hr 1/24 1/1,000 |Q4 Kcal/H
Q4) 9,000 3,175.2 1/24 1/1,000 1,190.7
- —_ A £F X Ggad® X AR X AN = d8s
jﬂ“ °e P (kW) q_(kal/KWh) Th 1/H Q5 Kcal/H
o FAN 1.5%X6=9 1,250 5 1/5 11,250
% 4 5 0.1x6=0.6 860 0.5 1/5 51.6
- ERcks 5{47-(-5)} 2 0.5 1/5 52
= 2pet 3l 3.75x4=15 1,000 5 1/5 15,000
Q) [T Q5 = 26,353.6 Kcal/H
2~ A Q6 = (Q1~Q5) Q6 = 67,136.57 Kcal/H
oF A & Q7 = (Q1~Q6)x0.1 Q7 = 6,713.66 Kcal/H
& A Q8 = (Q17Q7) Q8 = 73,850.23 Kcal/H (22.24RT)
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CZ27] FR 25T - B ER 15T - ofdAaaAzt  BAIZE
- 13 A= 0 90073 AH13.5%)
oo darFEe] dH
2$A} o PLASTIC BOX - 72 : 550(L)x 360(W)x 310(H)- =3 : 15 Kg

o A AE 90097

M

vh. 72

T A A 7 E=
Wz A Yool €13k UNIT COOLEROIA Falghs]= 2542,
% " REMOTE CONDENSERe®] ¢]3+ &v2]
A w2 HEATER®| ©]3 H G A%
Q7] &= 35T
Y &= -5TC
i 2= -10C
TH 2= 45C
UNIT COOLER &7 2%=x} 3C
UNIT COOLER #¥ AW ¥4 2.75m/s

o, e

Ab ZpStRle] 85
- FAN @ 250CMM x 40mmAq
- MOTOR : 3.75KW( INVERTER A& 3¢tA] o)Ay =& At Ao 7Fs)

- AR (O
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ki Wrrad
n

(m'/min) — 5719191 (1.282)x "4 (0.24)*60mi

i
[ <71 YA 222 (AT)

(AT=47T)

(2) F8 717] AFEA
7}, F WzZbE-al 0 22.24RT(73,850Kcal /h)
L}, CONDENSING UNIT : 2SET
@ COMPRESSOR
- (D30HP *< 1SET, (@20HP x 1SET
(2 CONDENSER
- (D30HP *< 1SET, (@20HP x 1SET
t}. UNIT COOLER : 2SET
(D30HP < 1SET, (@20HP x 1SET
- FAN & MOTOR
o)
* 30HP-&
- FAN : w600 x 3SET
- MOTOR : 1.5KW x 4P x 3EA
- 2 20 430CMM(AH ¢ 20mmAq 71=A])

%
W24 185.4

[}
a1
le=]

=

X

it

BT (Keallh) _ _ 45,000Kcallh 2
A= ATM~K 8.41Cx28Kcal/mhC = 185.4 m

* 20HP-
- FAN : w550 x 3SET
- MOTOR : 1.5KW x 4P x 3EA

B>

20 283CMM(AH ¢ 20mmAq 7]15=A])

F
- ddwA o 137.5m’

B (Keallh) _ _ 30,000Kcallh Z
A= ATM*K 8.41Cx28Kcal/mhC = 137.5 m
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- 3 ¥X : 8.5mm - do]X T X : 38.1mm
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(JOJ HEATER &% 2 =17]
- 1.1KW ><19EA, 1.3kW x<2FA
2}, z}erdl
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et

A=A %

<A 8> o] WAL W FolAS WY Aow o w|F 7HSH
Ty = B 53 go]l TV Aol A3 FAEY 49 duiF AeA%
a2 o]Fate] A or = HAZZS Fstr] 1% o Ajdoltk. @y
HAA T A=A w22 oA ol Ju HFAo] e sAikEdd st
o] ALAAF ol FHE Folslr] el et dvt.
.44 71+ 2 WY
DA =

VAT =

- 2oy Al 1 359

] d

am A ﬁ;‘}'_(m) i H A _ 8 A ()

Zo] =2 Zal m 3

PCR 13.9 | 10.75 | 6.8 149.4 35 1,016

wx 2FoFAl Z @ 1.075m

. AHEHF

AR 0 69 x 83 x 90FABTHE x 6 x 5290HF2) = 4,3208F~

(14439 E)

- 4,3208F 2 x 15kg/®r~ = 64,800kg

. AE7]E - BX wiX = F2(EH)
2). A F
4 =+
- -3 PANELol| <]3F PRE-FABZ
- &< 1 URETHAN PANEL

U FE - A B "aE a8 A
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SR EERIES

& © URETHAN PANEL(A-=-&) - 7] : URETHAN PANEL 100mm

=4
[€)

© 1100W x 1100mmL

© PALLETTEE o] &3t XA} AFE
- PALLETTE®] 714 : KS &d+14 (

oL

3 T-119 ),
4). YA 2=H)
7h. B s Q@ej(R-22)F o] &
L}, CONDENSING UNIT
- COMPRESSOR: RECIPROCATING COMPRESSOR (%}
- CONDENSER : AIR COOLED CONDENSER (232
t}. 537 (EVAPORATOR)

-3 H2 3 UNIT COOLER

- A 2l HEATERe] ¢]3t A< A4

2}, 3o (REFRIGERANT) : R-22

X]j Al

=

3

o =+

o)r=

%EN |

o

71)
<=7
=134

=

A

5). Ahghigy
7k ZeH
© EF 4% 7] (AXIAL FAN)
: 8 SET
: 250CMM x 40mmAq, 3.75W
20D

3T
5 6

>,1|
E3

ON

==
==
&

mw

%

l‘)

[:o

Q7aed

A (0.24)x60min / ix B 71 ST A
(

%
'/min) — &71¢1HF(1.282)x SE=AUT)
AT=4"

4C)

- MOTOR : 3.75kW

l-rl
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W
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6) -3t AIAEAM (355, §ZEAIZE 18413 715)
A 9 2 ez IEER PCR-A
PEE] Zo] 13.9m X % 10.75m X %°] 6.8m
F859 64.8 TON YL -5C
SJH35C, WA38T,
KR ol y
2 IR e Y L= 25T
A o F 5 saE = 5C
S I B = N S-dg gd 100t
e H FAsE A S-elek sid 100t
A [ g Ang v Sdg HE 100t
& | ey Aud £ S sid 100t
A A+ = [ A4 FA A o = A A
o | wumn WA X _AgIE  x sjshe] eEX = @ % 3
; LXW=A(m) Mt=Kcal/m'hC | To-Tr=AT(TC) Q1 Kcal/H
& (13.97+ 10.75x2)%6.8
|9 o B 0.185 40
SRR 13.97 x 10.75 = 0.185 43
g [ W g [ 1397 X 1075 = 0.185 30
Ztako]
Qn pB—1—-
2 A Ql= Kcal/H
3t frE u & A4 x &r|ehe] VG X 1Y V3 X YA = 4 K 3
4 X WXH=V () A Keal/nt 5)/91 UH Q2 Keal/H
Q2 13.97x10.75%6.8 = 28 1 1/5
Al A EF Y9 1 #F X AFLER} X AFHE X FAAI = F F 3
T
%% XY ITEX1000=Tkg/% | To-Tr=AT(C) | C lal/kgC 1/H  |Q3 Kcal/H
(Q3) 64,800 25-5 = 20 0.96 1/18
< 19 9 3 F x = F 4 X 1/24 X 1/1,000 =<4 % 3
g G keg/¥ Kcal/ton24hr 1/24 1/1,000 | Q4 Kcal/H
QD) 64,800 3.175.2 1/24 1/1,000
o A 8F x 9eudF < FEAR X PAAL = sl
Il °c P (kW) a_(leal/KWh) Th 1/H Q5 Kcal/H
R N R e I B 15 1/18 6,625
Al d % 0.1x4=0.4 860 0.5 1/18 34.4
a4 | #94 5{47-(-5)} 2 0.5 1/18 52
CHIEERE 3.75x8= 1,000 18 1/18
B Q5 = Kcal/H
N Al Q6 = (Q17Q5H) Q6 Kcal/H
& Q7 = (Q1~Q6)x0.1 Q7 = Kcal/H
& A Q8 = (QL~Q7) Q8 = Kcal/H (___RT)
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7) 7171 A T

(1) A=A

b, gEE L alSE Al B, AR T osAkE (dY
v W7 E
Z7] F2 10 25C - H¥E & 0 5C - du¥iaAzt
- 13 Ag)# 1 4,320 AH64.8%)
ok YaEe] FH
%A} ¢ PLASTIC BOX - 74 : 550(L)x 360(W)x 310(H) -

o, AAEAS ¢ 4,320

vh. 72

F%

. 15Kg

TR A A7+
Wzt A Yool 9]¢k UNIT COOLER®IA Qurgty] = 23424, 782
% " REMOTE CONDENSERe®] ¢]3+ &v4]
A A HEATER®] ©]&F A< A4
97 &= 35T
Ay &= -5TC
i 2x -10C
$H 25 45C
UNIT COOLER &7 &%=4} 3C
UNIT COOLER =¥ AW %24 2.75m/s

v, @4

- &5 : URETHAN PANEL

cdAHdAEE 2 A 0 0.0185Kcal/mh C
Ab. ZbgbEle] &3

- FAN © 250CMM x 40mmAq

- MOTOR : 3.75KW x 87}
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r0EFF WA sadw
(n'/min) — &71°1¥15(1.282)x ¥ 4 (0.24)x60min / ix 8 7] VYA T =2HAT)
(AT=47)
(2) T8 717] AFEA]
7F. & 3753 0 33.21RT(110,253.5Kcal /h)
L}, CONDENSING UNIT : 2SET
(D COMPRESSOR : COMPRESSOR : 30HP ><2SET
(2 CONDENSER : 30HP x 2SET,
T}, UNIT COOLER : 30HP x 2SET
- FAN & MOTOR
o) 30HP-&
- FAN : w600 x 3SET
- MOTOR : 1.5KW x 4P x 3EA
- 28T 1 4300 Y 20mmAg 71 A])
- HAEHA 1854
WA Keallh) 45, 000Kcall h
A= ATMxK ~ 8.41Cx28Kcal/mhc = 185.4 w
- ¥ H A, gz 91X
- 3 ¥x : 8.5mm - y}o]X ¥ X : 38.1mm
- A, WY Am B A7
- 3ZY : 5/8 (15.88mm), Cu, 5t -3 Al, 0.3t

[JCJ HEATER €% 2 =7]
- 1.1KW X< 19EA, 1.3KW ><2FEA
gh. A<t
: 3.75kW x 8SET
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1) oddAeE g FsAl=E AA <308 7]F o>
A 9 of a1 | 2 9 | o o A2
2 3 7] Zo]l 14m X Z 8m X ¥=°] 6m
859 10 TON R -5C
35T, HA38T,
E= JueE 25C
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L2k 1 & sibE : @ 5C
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g | d A ARY FA S-# g Jd 100t
A b = AR A S H= 100t
g | ZHetel® AsY T S-2 ek ¥d 100t
A A+ x | A H A o F A A
I w 2 X  dEHE X 9Uge] 2=z = 4 ¥ 3
e LXW=A(m") Mt=Kcal/m'hC | To-Tr=AT(TC) Q1 Kcal/H
<] = (14+ 8%2)x6=180 0.185 40 1,165.5
A A 8§ X 14 = 112 0.185 43 787.36
n g 8§ X 14 = 112 0.185 30 5185
QD) Zhetol | 14 X 6 = 84 0.185 25 310.8
2 A Ql= 2,781.66 Kcal/H
FE W g F x 979 793 x 19 37315 x Y4Azr = 9 1 &)
/l LXWXH=V () Ai Kcal/m' 3)/d 1/H Q2 Kcal/H
(QE?,) 14X8%6 = 604.8 28 1 1/5 3,386.88
A A F Y 1z F X AFLEA X AFNE x PZAzE = 7 g
o 4 [ F8FXYTEX1000=Tke/%d | To-Tr=AT(C) | C ki/kg 1/H Q3 Kcal/H
™=
Q3 10,000 25-5 = 20 0.96 1/5 36,000
= 1d 32 HF x T &5 4 X 1/24 X 1/1,000 =4 ¥ &
g— G kg/¥ Kcal/ton24hr 1/24 1/1,000 | Q4 Kcal/H
Q4) 10,000 1,510 1/24 1/1,000 629.17
o 2 A & X gid® X JHEARE X YAA = R
u °e P (kW) q (ka/KWh) Th 1/H Q5 Kcal/H
o FAN 2.2%X3=6.6 1,000 5 1/5 6,600
h 4 5 0.1X6=0.6 860 1 1/5 103.2
A =9 [ 50r-Co) 3 1 1/5 156
= Rl 3.75%x4=15 1,000 5 1/5 15,000
QD) [0 7 Q5 = 21,859.2 Kcal/H
2 A Q6 = (Q17QH) Q6 = 64,656.91 Kcal/H
o A & Q7 = (Q1~Q6)x0.1 Q7 = 6,465.69 Kcal/H
g A Q8 = (Q17Q7M) Q8 = 71,122.6 Kcal/H (21.42RT)
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Fig. 3. Psychrometric chart of air for dehumidification and predrying.

Fig. 4. Basic diagram of cooling and predrying.
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a3 32 AlEHAZE Psychrometric Chart ©]t}.

a9 4= AFS 99 WA Az FAE 2g9
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wgE ot
a9 3, 4olA DL ALV FREE 2780
@t A7 FEEo WAAGE F7lo]n]

Q2 Az A =S 7tdE E737] ot

9le] 18] DRBF7)Y 4 EAX= Table 13 Zt}.

flo

Table 1. Heat properties of air used for dehumidification and predrying

@ ©) ®

22(T) 25 10 38

A E=(%) 75 95 17.6
X A% = (ke/ke) 0.01493 0.00724 0.00724
V H-&4 (m'/ke) 0.8648 0.81139 0.89161
E <=3 (lal/kg) 15.093 6.768 13.589

) Alz=Ee] Al G
O A=) 33.24kg/h

_ Vm 5 _ 3R w/h
M= = X-X) = 0.86/8 m/ke * (0.01493—0.00724) ke/kg = 33.24 ke/h

O &Z=(Vm) : 3,738.74 m'/h (62.30m'/min)

Vim = V= * ().8648 m'/kg = 3,738.74 m'/h

_Q G S 1 1/
El—E2 (15.093 —6.768)kal/kg

Q(iZFdE) : 71,122.6 ka/h
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3) &=7](Condenser)
O %7 FHE
JAC-Y250

Fan ®600 * 0.4kw * Zea

4) ¥ Y (Reheater)

O Af=Y FHE
3/8 “ 6r * 18s * 1800EL
FP : 2.5 |, PP : 254
Copper Tube, Al Fin

@ 650x250CMM * 40mmAq
3.75kW = 380V * 4P X Zea

6) 7F&7] (Humidifier)
O 7F571

A4 7HE7] 12 1/hr

7) 7€
O A E

2600w * 10m * 0.6t
O 3%

TEX 12-7.5(Danforss)
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Fig. 5. Flow diagram of cooling, curing and dehumidification system
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Auiz|(Z2) 2 1450W x 2850 x 2700H
Electric heater ? Skw
Frame ? SUS304 x 3t x plate bending
CASE ? Zn Galvanized plate + x| &5 =2
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2. FA I

b A FAEe] YAA
<Al T8> 2o A
da HEE #As) A Feow T
T ATl s Ay AA-T FEA FAE

sto] Ay T A5l AHI Fw AL TR FEAES
ARG, =AY 382 1AF QHAA - A B g 97 - A dAw

- g Bo A9TY AAE TR

a9

- A s A e

- A R W7EE 15,000kg/h, @2 &5 900liter, W% 0.5TC
- AT 4E/10M7, 25-7C/77 108, HEERE 7)F
- Wz 2ol o gk A wwka

- AolkA 1 WPEe o whel ON/OFF Ao

- dA¥AYTE P o duAH > 9 - g > AR A4

- AP 21 0 9UleE 28T, JALE 25T, dUFE2 7T

- o d7] A 2 4,000(L) x 1,000(W) x 850(H)mm

-9 AA 271 WEENE WY lke/keT, YFHARE 2C(HEENE
o 2%k AT @ 5T, Wuls@en -3C(HdF9e] 253k AT @ 5C), @4
EPS 25mm(k=0.4kcal/mhC), EHLEHNLE © 8kcal/mh T/ t7]1F )

- F3HAAEA

W EvE Yzh el

400kg x 1 kecal/kgC(25-7) = 7,200 kcal/h
o 7] A A&

12.5m" x 0.4 kcal/mh'C(28-2) = 130 kcal/h

-z
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FHE F AFA 10%E st
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Fig 24. Product temperature changes of tomato by hydrocooling
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Table 7. Required time that arrived to final product temperature by

different cooling water temperatures(min)

final product cooling water temp.(°C)

temp.(°C) 9 A 6

5 6.5 9.5 -

7 B2 7 8

10 3.5 4.6 5.8

13 2.3 3.6 4.2

% cooling time 3.5 4.5 D8
(5) olxdAl F=o4

S Qolok @k, dld ¥ %
e

=
H5oR P2 57k Add S

Table 8. Final cooling temperature, required cooling time and quality
changes during precooling by 2ocV cooing water( placed 10 hours at 20T

after hydrocooling)

cooling
. sugar
time . .
product . cracking| taste color |softening degree
o required o
temp.(°C) ] (°Brix)
(min)
5 6.5 N ND ND N 6.60£0.62
7 5.2 N ND ND N 6.72%+0.96
10 3.5 N ND ND N 6.40£0.62
13 2.3 N ND ND N 6.84%+0.86

D

* initial sugar degree(6.44#.17 °Brix), some diorders when treated

over 10 minutes
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Fig. 25. Hydrocooler of tomatoes(local hydrocooler at Sinni Agricultural

Corporation).
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<Temperature change during cooling of cooling water>

Cooll
Ti nee Ambient
25 I “MET temp ()
termp, [T
08:40 16 20
L
=1
20 T 50| 13.7 20,2
ambient temp.(packing ststion) 09:00 113 90 K
15 110 9.6 0.6
2n a.2 en. T
10 \\\\l cool ing water temp. 130 B.9 20.9
N
\\ 0| 5.7 21.2
5 50O 4.7 21.4
'\L
\\ 10:00 3.6 21.9
M
‘\\h‘n

0 e 110 3.0 223
08 (0809 (0503/09|09 09|10 10101010 21 24 99 L
A0 (5000(10Z0E0(40|50|100 1012013040 130 1.9 231
Time 10 1.4 23.5

Outside temp. : 20 ~ 23.5T (08:40~10:40)

Cooling water temp. : initial temp. : 16T

setting temp. : 1.4C
Fig. 26. Product and cooling water temperatures changes during
hydrocooling of tomatoes (local hydrocooler at Sinni Agricultural

Corporation).

- 160 -



stk

o]

=
7t 44

o B

compressor

A

ol olsl 42 Askrt 7k5E

2

4 AR

o
o

o7+

gto] 15T iele] &=

v %=7F 34T

Fd)ol sl FHE =

3z
ar

Wb A A S AR
gAY AANE EEEE

T 8l

A WeEnE)
3}
=

71t

M=

=

=

HAEH AeA el s
[<)

k]
_(H

a

o

=

-
.

3

°©

WL ERE W7
b o= welE Wzl 2 Afolrt glrk.

NFEoR 47 5HYES Adw A8 5

= AAE Jdavt v
(D) e =8

Az @gow 9
b A

Eide

she] of

o
S AA

o
oo
o
ol

!
N
o
Ko

W
i

2 7}%5o o

o]

e

<

]

71w ol A gl =gl wEhA

3ol

A g7l

15C o]

o

7} Eo]7} 10720

H

kel
pal

2
b oo}

]2

L
R
A

],

S

Hol o

=

tol g o

9

A7)

1)

ZHA| Al vE] BeErtE

em W&ol ZgtrEl Zglolyd 43

+7}

JHE A= LEErE A oF2 Yz}

orn=E 22X

i

o

o
]

ol
6

—_—

0
X

e

et

kel

- 161 -

H AAAE FEI U E FAAL]E | A A of

=

=

52X FEE S E



g ErkEe] 49 vel 9]

(3) <l gz

_Z‘* _ —
RALENN X T —~
NG w B R T o
E L B o P g E o
w P N T R N S 2o Moo
o & B U L x = % ~ o= )
N do B ) g = NJo ok P ok
=o o A ol wm oo N <0 %o N &
%mﬂ%l7§%$ SN T A A
£ Jm%ﬂﬂﬁ N N T ® T |
ho— = o N {3 < I~ NO ]L
w = ° X = ) SO N . 4r o X
= ,_Ll ,_.J_WO N Lo . Iy — O —_—
= o o wo ® N N X X X
@amy_z%ﬂq% T (RC
o N 9P o X o oy Rw T
N o4 = o ot T
o) - o ™ AT W T e
X ) o T © =
o W Wow — ol it ol o T M
%%%wfg}m_@% PN Ol el o
iy N N N NI m . Ne oK o) S
(O A . g
0 o= Jo SN X Ho = — W i
W e oo o T =9 o T HR
G ol o "o o o S
R & T oA To JJ | 2 I
oo N9 bjo Y o 5 O
rigle I S - b g of ¥ 0
ojn Wi_ T 0 K 1EM e N d| frl ME %A = T I w_
_ ol > — NI
v %0 ©° X i Eﬂ 3 R k ‘Ml ~ . ~ B R
o y R H Ko we_ X N 5 < %o o
ol = T g N = = 14 g N o) X
zmﬂ%%ﬂﬂ%ﬂ%t%% = T X
i = & oo A o % O < © X9 w o) 3
~ o . o wjr N
o N = S US| W vy W e ~r N a2 o = L —
o A = S M o N 30 A S iy N
e NEr L E o L
= W o g TR wo oy WP n
WA oA © oo b ME T o O
BT e ﬂﬂ_]xru#wrﬂﬂdr. o o o
o} E < 5 N N < i1 IS % A N
= - 5 ¥ oo < oo T T o
T ol = A= WE ol ok -~ s T
M o= o= ° Mo = ad I 5 BN R
BT ~ F§ P OT._._ AT — X ‘H_OI el 1mnmo
Wom o = =
_,ﬁ DT OT

49 heat b
alanCe7]— gl—;(]

Ho o~ B
] 0C ¥27kA g7t s f
= T

4%

s

=

- 162 -

3T
ar

&l

o

aﬂ‘/g/\] %7]



HEm nA
T

s kI HEY

Coman i BN PO A B R

g by 1 bl i # 1 Y]

T - LT

b B Gl ews Cwesd (usal il Nl W Ay
[ S v il W (L] (-] L] il

E tim . 1] %] Ha =1 i b

[FIRLL T IR ™ R ™ R T T |

Fig. 27. Cooling curve during pressure
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Fig. 28. Cooling curve during pressure cooling of tomatoes by 6°C cold air
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Table 9. Sugar degree changes of mini tomato after precooling by pressure

cooling system. unit : °Brix
. . storage period
cold air temp air velocity
| mYh/box) | ipitial after 24 hr
precooling

non precooling 5.7£0.48 5.7+0.58
25.7 574051 5.840.44 6.0£0.50
2’C 48.5 5.9£0.51 6.0£0.27
72.4 5.710.54 5.81£0.58
non precooling 6.9+£0.32 6.8+0.35
6°C 30.5 6.9+0.32 6.9£0.52 6.6+£0.15
53.7 7.0+£0.33 7.1£0.40
91.3 7.4%+0.33 6.41+0.39
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Table 10.

cooling system

Color

change of mini

tomato after precooling by pressure

cold i storage period
air velocity initial after precooling 24 hr
temp 3
non 39.2 | 20.8 | 16.7 | 39.2 | 20.8 | 16.7
+0.95(+2.20|£1.47|£0.95|£2.20|+1.47
95 7 39.0 | 189 | 15.8 | 39.0 | 189 | 15.8
2°C ) 39.1 | 19.3 |17.29 |£0.78|£1.79|£1.07|£0.78 | £1.79 |£1.07
48 5 +1.11|£2.18|£1.78| 38.8 | 19.5 | 15.9 | 38.8 | 19.3 | 16.0
: +1.08[£2.88|%£1.98|£1.09|£2.95|£1.98
79 4 38.9 | 195 | 16.3 | 38.9 | 19.1 | 16.3
: +1.38/+£2.66|%£2.03|£1.39| £3.01 |£2.03
Non 40.9 | 184 | 16.1 | 41.4 | 19.0 | 17.2
+0.89|+£1.92|%£1.78|£2.09| £2.77 |£3.02
30.5 41.0 | 15.1 |15.58| 41.2 | 17.6 | 16.1
6°C : 41711 17.4 | 16.7 |£1.50|£1.42|x1.77|£0.75|+1.63|%£1.46
53.7 +1.08|£1.40|£1.49]| 414 | 17.2 | 16.6 | 41.1 | 17.8 | 15.9
: +1.82(+£2.11|£1.87|£1.43|£2.06|+£1.98
91.3 40.8 | 17.5 | 16.8 | 40.7 | 18.4 | 15.8
: +1.28|+£1.76|£1.60|£0.86|£1.66|+1.19
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Table 11. Required cooling times of oriental melon during hydrocooling at

different cooling water temperatures(unit : hr)

Coolin Temp.(TC) +cooling
g Fruit  Position .
water . . time
temp. size of fruit 10 8 6 4 3 (hr)
()
center 0.99 1.3 1.8 - - 0.63
large
flesh 0.49 0.68 1.3 - - 0.22
. center  0.95 1.2 1.6 - - 0.60
6 medium —
flesh 0.38 0.6 1.2 - - 0.17
center 0.66 0.9 1.5 - - 0.43
small - :
flesh 0.33 0.55 0.9/ - - 0.13
center 0.79 0.92 1.2 1.6 1.9 0.62
large

flesh  0.29 0.37 0.5 0.93 1.2 0.15
center 0.7 0.83 1 1.4 1.6 0.55
flesh 0.17 023 0.37 062 0.92 0.13
center 0.49 058 0.72 1 1.4 0.42
flesh  0.14 0.22 0.33 0.57 0.8 0.12

3 medium

small

initial product temperature : 25.2C

T [ §

st
1

(by 3C cooling water) (by 6°C cooling water)
Fig.29. Cooling curves of oriental melon during hydrocooling by cooling

water
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Table 12. Final cooling temperature, required cooling time and quality
changes of oriental melon® during precooling by 3°c? cooing water( placed

10 hours at 20T after hydrocooling)

cooling time brown soluble solid
product required” spot & taste color softening content
temp.(°C) (hr) pitting (°Brix)

3 0.93 D N N D 12+0.59

4 0.61 N N N N 12+£0.94

6 0.38 N N N N 12+0.54

8 0.24 N N N N 12+0.61

10 0.16 N N N N 12+£0.87

U initial soluble solid content(124.22 °Brix), » some disorders when

treated over 30 minutes, ¥ fruit flesh temperature
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Table 13. Hardness changes of oriental melon during distribution at 22T
unit : kgr
Treatment Storage period(day)
Precooling  Final product L
5 Initial 2 5
type temp.(C)
Non-precooling 2.37 1.89 1.62
3T 2.40 2.30 2.11
Hydrocooling 5T 2.39 2.29 2.08
10T 2.39 2.29 2.07
3T 2.39 2.29 2.10
Pressure 5T 2.37 2.30 2.11
cooling 10T 2.37 2.26 2.09
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Table 14. Soluble solid content changes of oriental melon during
distributionat 22T unit : °Brix
Treatment Storage period(day)
Precooling  Final product .
5 initial 2 5
type temp.(C)
Non-precooling 12.22 12.89 12.49
3T 12.22 12.14 12.32
. 5C 12.22 12.42 12.39
Hydrocooling
10C 12.22 12.61 12.38
3T 12.22 12.15 12.37
Pressure 5T 12.22 12.44 12.19
cooling 10T 12.22 12.64 12.41
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Table 15. Hunter L and b-value changes of oriental melon during

distribution at 22T

Treatment Storage period(day)
. Final
Pretcoohng product Hulnter initial 2 5
ype temp.(C) V&U€

Non-precoolin L 81.94 80.25 79.51
g b 57.46 55.40 53.29
3¢ L 81.92 81.49 80.89
b 58.32 57.22 55.12
5C L 81.92 81.44 80.72
Hydrocooling b 58.32 57.00 54.89
10C L 81.92 81.44 80.69
b 58.38 56.94 55.02
3¢ L 81.93 81.48 80.88
b 57.98 56.49 54.10
Pressure 5C L 81.93 81.46 80.39
i b 57.98 57.01 54.89
cooling 10C L 81.92 81.50 80.54
b 57.81 56.99 55.00

Table 16. Non-marketable fruits ratio during distribution of oriental

melon at 22T, unit : %
Treatment Storage period(day)
) Final product temp. _
Precooling type . initial 2 5
()

Non-precooling 0 8.2 22.7
3T 0 1.9 7.8

] 5C 0 2.2 8.1
Hydrocooling 10°C 0 2.0 10.2
3T 0 2.0 8.3

Pl"essure SOC O 2-4 8-5
cooling 10T 0 1.8 9.4
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Table 17. Required cooling times of oriental melon in the platic
container during pressure cooling at various velocities and static

pressures, hr

Velocity Static Position Temp.(C)

(m/h/box) PLESSITE it 10 8 6 4 2
(mmAq)

center 0.9 1 1.3 1.7 2.3
239 20.2 flesh 0.32 0.42 0.57 0.87 1.4
center 1.3 1.5 1.8 2.1 3
114 6.8 flesh 0.85 1 1.3 1.7 2.3
center 1.5 1.8 2.1 2.6 3.2
63 22 “Hesh 12 14 18 23 29

initial product temperature : 25.1C, 10kg/container, vent ratio : 10.73%
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Fig. 30. Cooling curve of different oriental melons during pressure

cooling
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weight loss (%)
3

o

0 2 4 6 8 10 12
storage period at 25C (day)

—e— precooling PC*
—e—no precooling PC

—m—precooling PCW? ——precooling SWPC?
—%—no precooling PCW —e—no precooling SWPC

Fig. 31. Changes
and 10C.

in weight

P-container

8 3 3

vitamin C content (mg¢

8

0 3 6 9 12
storaage period 257 (day)

—e— precooling PC*
—e—no precooling PC

—=—precooling PCW# —a— precooling SWPC?
—%—no precooling PCW —e— no precooling SWPC

loss of zucchini

DP—container,”P—container + Wrapping,”

weight loss (%

0 5 10 15 20 25 30
storage period at 10C (day)

—e— precooling PC*
—e&— no precooling PC

—=— precooling PCW? —4— precooling SWPC*
—*—no precooling PCW —e— no precooling SWPC

squash during storage at 25

individual wrapping +

3

8

vitamin C content (mg$

8

0 6 12 18 24 30
storage period at 10C (day)

—e—precooling PC*
—e—no precooling PC

—=— precooling PCW? —a&— precooling SWPC?*
—%—no precooling PCW —e— no precooling SWPC

Fig. 32. Changes in vitamin C of zucchini squash during storage at 25 and

10C.

P-container

DP—container, YP-container + Wrapping, Pindividual wrapping +
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Fig.33. Changes in decaying ratio(rot development, fungi development) of
zucchini squash during storage at 25 and 10C.
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0 3 6 9 12
storage period at 25C (day)

—m— precooling PCW# —a— precooling SWPC*
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~

0 . . .
0 3 6 9 12
storage period at 25C (day)
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hardness (kgf’
o
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o
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—=— precooling PCW? —a— precooling SWPC?
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storage period at 10C (day)

—=®—precooling PCW? —&—precooling SWPC*
—*—no precooling PCW —®—no precooling SWPC

<innner flesh>
Fig. 34.
10C.

Changes in hardness of zucchini squash during storage at 25 and
1)P—container, PP-container + Wrapping, Pindividual wrapping +

P-container
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Table 18. Changes in Hunter-L value of zucchini squash during storage at

25 and 10C (L @ 100 white < 0 black)

Storage period (day)

Treatment
0 2 5 7 9 11
pCY 58.32xt2. 58.41£3. 60.21x3. 63.01x5. 65.9x7.0 67.88%£6.
87 38 67 28 1 13
no PCW? 58.32£2. 55.46£2. 56.98x1. 58.93%x2. 64.43%£6. 67.85%£6.
precooling 87 1 06 76 85 54
SWPC? 58.32x2. 59.50x4. 59.27x4. 61.05x3. 60.73x3. 62.37x3.
25 87 73 63 81 53 7
T PC 58.32£2. 59.13£2. 59.18+2. 62.7£5.6 64.41£7. 66.25%6.
87 7 49 5 09 94
. 58.32+2. 58.3+£2.9 60.24+t4. 64.13+£3. 67.73%6.
precooling PCW 59.9£2.6
87 5 36 92 86
SWPC 58.32+2. 58.32+2. 59.27+3. 58.29+4. 61.97+2. 61.49+3.
87 44 22 7 71 04
Treatment Storage period (day)
0 6 12 16 23 28
, 58.32+238
PC 7 58.75+£2.70 57.04+£2.77 57.18+£2.86 57.91+£2.76 61.20£3.50
no » ©08.32£2.8
precooling PCW 7 59.87+£1.74 58.71+£2.38 57.13%+2.79 59.10+2.45 58.62+3.88
5 58.32+2.8
SWPC . 59.08+2.35 58.24+1.67 59.15+1.71 60.35+1.64 60.48+2.39
10C 58.32+2.8
PC . 61.48+2.76 60.18+2.68 59.65+2.74 61.15+2.50 62.15+2.59
) 58.32+2.8
precooling PCW 57.92+3.30 56.87+2.47 56.91+3.13 58.97+3.23 58.47+£3.11
58.32+2.8
SWPC 57.83+2.70 56.24+2.68 56.4+3.6 58.13+£3.43 58.40+2.86

1)P—container, PP—container + Wrapping,

Pindividual wrapping + P-container
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Table 19. Changes in Hunter-a of zucchini

squash during stor

age at 25 and

10C (a : - green < + red)
Treatment Storage period (day)
reatmen
0 2 5 7 9 11
pCD -22.61x0. -21.98+0. -21.87x£0. -20.08%t1. -16.9+£6.2 -18.63*2.
no 66 5 73 45 4 95
r PCW? -22.61x£0. -21.13x1. -21.52+1. -20.12£0. -20.46+£3. -17.6£4.0
r
precootn 66 11 04 78 23 4
g SWpC? -22.61x£0. -21.81x1. -21.8+£1.0 -20.89£0. -20.51£0. -19.68%1.
95 66 5 9 6 78 03
PC -22.61x0. -22.57+0. -22.96+0. -20.84+1. -19.76+£2. -19.03%5.
66 85 46 28 95 23
precoolin -22.61x0. -22.91x0. -22.85x0. -21.32x£0. -22.19£0. -17.91£3.
g 66 9 52 6 59 29
SWEC -22.61x0. -22.41x0. -22.16x£0. -19.93x1. -21.2+0.7 -19.94=%0.
66 78 59 42 2 72
Treatment Storage period (day)
0 6 12 16 23 28
D -22.61£0.6 -22.30+0.7 -20.52+£0.8 -20.15£1.3 -20.00%£0.9
PC -19.4+0.61
6 4 7 4
no PCW? -22.61£0.6 -22.20%£0.7 -19.63+1.0 -20.06+£0.9 -18.96+0.9 -18.77£1.6
precooling 6 3 3 0 0 3
SWPCY -22.61£0.6 -23.04+0.6 -19.76£1.0 -21.42+0.8 -19.95+0.9 -20.96£1.1
10 6 0 3 7 9 7
PC -22.61£0.6 -22.43+0.8 -19.29£0.5 -19.42+1.0 -20.05+0.6 -19.08+1.7
6 4 6 9 0 6
. -22.61£0.6 -22.83£0.4 -18.94%0.6 -18.28£2.0 -17.41£3.5
precooling PCW 5 ] -20.8+£0.81 4
SWPC -22.61x£0.6 -21.96+0.6 -19.52+0.5 -20.72+0.9 -20.23+0.7 -20.02£1.0
6 2 6 1 9 4

DP—container, PP-container + Wrapping, individual wrapping + P-container
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Table 20. Changes in Hunter-b of zucchini squash during storage at 25 and

10C (b : - blue < + yellow)

Storage period (day)

Treatment 0 5 5 - 9 11
peD 37.58+2. 36.36%t1. 36.69%1. 35.67+5. 36.14+4. 36.48%3.
05 26 3 03 14 67
no PCW? 37.58L2. 34.549.9 35.11%£2.32.9x2.338.23+3. 37.6x4.4
precooling 05 T 24 1 49 8
SWPC? 37.58x2. 37.6x3.1 37.9%x2.1 34.87x1. 34.37x1. 33.61x2.
957 05 1 6 27 58 3
PC 37.58x2. 37.46x£2.38.81x1.36.67+3.36.9£3.2 38.46%3.
05 21 68 15 3 44
r PCW 37.58+2. 38.65+2. 39.09x2. 35.36x2. 37.4x2.2 38.02%3.
precooing 05 86 51 03 8 76
SWEC 37.58+2. 37.57+£2.38.11+£2.33.29+2. 34.49+1. 34.37£3.
05 01 11 18 87 07
Treatment Storage period (day)
0 6 12 16 23 28
pcb 37.58+2.0 37.04%x2.4 31.36x1.7 33.94%+2.3 34.36x1.4 35.01x1.7
5 4 4 5 0 5
no PCW? 37.58+£2.0 35.84+2.1 30.13+£2.8 30.89+£2.6 31.67+2.4 33.29+2.2
precooling 5 4 6 7 9 3
5 937.58+£2.0 37.85%£1.4 30.83%+2.2 31.04£2.6 35.32£3.1
SWPC 33.6+2.34
10T 5 5 6 7 7
37.58+2.0 36.30x£2.5 29.23+1.7 32.62+£1.9 35.21+1.8
PC 29.65%+3.3
5 0 4 1 0
precooling PCW 37.58+2.0 37.73%x1.1 28.41+£1.9 33.68%+1.5 31.70%£2.2 32.95+4.3
5 5 6 7 4 7
SWPC 37.568+2.0 35.81+2.030.44+1.4 33.75+1.6 33.59+2.5 34.68%+2.0
5 4 4 8 4 1

1)P—container, PP-container + Wrapping, Pindividual wrapping + P-container
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Fig. 35. Product temperature changes of strawberry during cooling and

distribution.

Table 21. Ascorbic acid content changes of strawberry at 20C by

precooling and different transportation

Storage periodl day )

Treatment

Nor-precod] ng

ta
e
—a
iy
X
7
-

becorbic acid| Precool ings Insulated
content | o ) Transpor1at i 0
Precoo] lmg/Cold

. 8. 2 83,1 8.7 78,1
TransporTatl oo

- 186 -



2719 A " &3 34

- 187 -



100 -

80

60 -

A 2 (%)

40 4

20 A

H
0

H

S

OF
O

&5 oI+ M

o

2014 o+ =

Fig. 36. Strawberry qualities after 3 days at 20C.
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Table 22.

Physical properties of water

. latent heat for | latent heat for
Pressure boilng temp. o . .
(kPa) ) vaporization sublimation
(kcal/kg.C) (kcal/kg.C)
100 100 538.8
53.3 82.96 549.3
26.7 66.44 559.2
13.3 51.57 567.9
6.67 38.11 575.6
2.67 22.14 584.7
1.33 11.18 590.8
0.933 5.98 593.9
0.800 3.78 595.0
0.667 1.22 596.4
0.610 0. 597.1 676.9
0.533 -1.64 677.6
0.467 -3.23 679.7
0.400 -5.05 681.2
0.333 -7.68
0.267 -9.72
AW BFH TFel 573718 A5 AFRZAN wvlshe A, AzHEe
25 SEAORE NAAAYUY. £¥, ATV £37)7h Soid,
Zo] Al Astelr] wiol, ezt FHZLY T3l A o] =575 £H
g Bast B o 98e FasE o] TEEQAYUY, o FEeo)
WE7loA WA 71a, 1 A4 dge 22 =
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Table 23. Water vapor volume of 1g water at different pressures

P(Pa) V (co) P (Pa) V (cc) P (Pa) V (co)
133 | 944x10° | 533 236x10° 1.07k 1.18%10°
200 | 630x10° | 600 210x10° 1.33k 95x10°
267 | 472x10° | 667 189%10° 2.07k 63x10°
333 | 375x10° | 733 172%10° 2.67k 47x10°
400 | 315x10° | 800 157%10° 3.33k 38x10°
467 | 270x10° | 1.0K | 135x10° 4.0k 32x10°

(W) F271714+4
O AE=x

Az s T AU E 7] Sk Axz g o8] 174019
ol Art. T3 Hxo] FHEZA F 9 A9 ¥ ¥ FEA o] Gy
ot f A (rotary oil pump)e] A5, FUAA=ERA Y, FEE7], 749
Wb T, 2dR e HEAR (oY vA2EER) 7L Fa s

@ Z=EH

A2 8EH THs #3718 BEZ vitre HEoeE A E (AT

2]) duskr]oltt
@ F71(%Z88)

FEEHA wEd ES AA AGEA, WEstE FECoE A =E W0

K&y
® ¥&57]
FEoAo] dwEs 93k (B gel)e]
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Required cooling time and weight loss ratio during vacuum

Table 24.

cooling of Chinese cabbage
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7HA F28 d WA oY A (5T We])ste] wrappingshi= Ao] AT A
=259

Table 25. Shelf-life at different distribution temperatures of Chinese

cabbage precooled by vacuum cooler(day)

final product temp.(C)

distribution temp.

2 6 10
15C 8 6 5
25T 4 3 2

* trimming loss 10%

g i fwy mdrih e e S 1V ERETTE
Co man B ASUNE §RHTE 5§ SEEN Tn il mh FHE

=S [ e e e I T ] — e T |
J LELE T A Tl LR =R (1] i
] | m— - e 1.8 2L Ly i e
1 - ] - Bid ] 2LE PLY B3 w1
i BT o T nid T ATl o e
_} ] = o o i b m ni =i
il Crwm ay LY 1] i mi i 1k

Fig. 37. Cooling curve during vacuum cooling of summer Chinese cabbage
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Fig. 38. Cooling curve during vacuum cooling of summer Chinese cabbage
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WAZEA o] W Zell= AlRbo]l 4@ E7] wjiEel] WAAE T 2d, AA9
28 WZAAAe] A, fEadE 4A Az AAS A W At
desttt.  WZEEe w59 A9 A dddAe W79 2%, A
T, Wz JEE Tol FE AFE vtk At o3 wAl F2s
2CT7HA WA 7128210 T 13413, 10C7HA1= 3.3 7 4.6A1%F0] A~ R.F o

Eu o A BAEETL dARoRA et dAFH FE5F FE7e] A%
|1t gy AV WZHGET)S Av Ao A2fFo] otd A9 A=
o&] FEAl 288 Aa® FE gonm Folg QAT

Z3eM TEEEE 6.78 mlC0s/h/kg
2 3 oy e 9.31 mlC0:/h/kgB T} SHA VFEFSETE.

Table 26. Required cooling time during pressure cooiln of summer Chinese

cabbage by different cold air supply(hour)

cold air static final product temp.(C)
volume pressure
(m'/h/box) | (mmAq) 10 8 6 4 2
138 5.4 3.3 4.1 5.0 6.5 10.1
105 3.9 3.4 4.2 5.2 6.7 10.7
73 2.5 3.7 4.4 5.4 7.1 11.4
33 0.8 4.6 5.6 7.0 9.0 134

xcold air temp. : 07 2T, container(64Wx32Lx20Hcm), ventilation ratio
6.97%, 3 Chinese cabbage loading horizontally in container, 4x4 pallets

loading
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(1) (2)
Fig.42. Cooling curve of different Mibaekdo peaches during pressure
cooling
-Left : ai- velocity : 155m'/h/box, static pressure : 6.7mmAq,

carton; 27m'/h/box, static pressure : 3.7mmAq
-Right : air velocity : 293m'/h/box, static pressure : 19.7mmAq,

carton; 55m'/h/box, static pressure : 28.9mmAq )

Table 30. Required cooling times of peaches in the plastic container

during pressure cooling at various velocities and static pressures

Velocity piizie Temp.(T)

(m'/h/box) (mmAQ) 10 3 6 1 5
293 19.7 1 1.4 2 3.3 4.7
155 6.7 1.7 2.1 2.7 3.7 4.9
94 2.1 1.8 2.4 3.1 4.4 5.4

initial product temperature : 25.9C, bkg/container, vent ratio : 10.73%
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Table 31. Required cooling times of peaches in the carton during pressure

cooling at various velocities and static pressures

Velocity Static Temp.(C)

(1m°/h/box) Izrme;SAug)e 10 8 6 4 2
55 28.9 1.5 1.9 2.5 3.8 4.8
27 3.7 1.6 2.1 2.7 3.7 5
17 2.7 1.8 2.4 3.1 4.3 5.9

initial product temperature : 25.9C, 5Skg/container, vent ratio : 5.29%

Table 320. Quality changes of mature Mibaekdo peaches during

distribution at 227 25T

Storage period

after
Treatment after harvest ) 2 days 5 days
precooling
Vitamin C nhon-precooling 9.82 - 8.45 7.56
(mg%) precooling 9.82 9.73 9.16 8.83
Hardeness nhon-precooling 0.74 - 0.35 0.29
(kgp precooling 0.74 0.75 0.60 0.47
Soluble solid non-precooling 13.12 - 13.54 12.79
content
(°Brix) precooling 13.12 13.15 13.38 13.27
Weight loss non-precooling - - 3.02 4.72
ratio
(%) precooling - - 1.90 3.89

* precooled temp. : 77 10T
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Table 33. Changes in weight loss of 'Formosa' plum during storage at 2
5C, unit @ %
Storage period(day)

Treatment Initial 2 1 5 8
o carton 0.0 0.3 2.2 3.6 5.2
) P-container 0.0 1.8 6.2 7.9 11.5
precooling p_ . ptainer(w) 0.0 0.8 3.5 45 9.6
carton 0.0 0.0 1.3 2.2 3.6
precooling P-container 0.0 0.9 5.2 6.8 8.9
P-container(w) 0.0 0.0 1.8 2.4 3.9

Table 34. Changes in weight loss of 'Formosa' plum during storage at 1

0C, unit @ %

Storage period(day)

Treatment
initial 4 8 12 16 20
no carton 0.0 0.0 0.3 0.8 2.2 3.0
precooling P-container 0.0 1.6 2.1 3.0 3.7 4.8
carton 0.0 0.0 0.0 0.0 0.0 0.8
precooling P-container 0.0 0.5 0.9 1.6 1.7 2.9
P-container(w) 0.0 0.1 0.4 0.8 1.1 1.6
Table 35. Changes in weight loss of 'Formosa' plum during
storage at 0C unit : %
Storage period(day)
Treatment imitial 7 14 o1
no carton 0.0 0.9 1.8 2.6
precooling P-container 0.0 1.6 2.5 3.4
carton 0.0 0.3 0.7 1.2
precooling P-container 0.0 0.8 1.8 2.8
P-container(w) 0.0 0.4 0.7 1.0
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Table 36. Changes in

hardenness of

'Formosa' plum during storage at 25T,

unit : cm
Storage period(day)
Treatment after after. 9 4 6 3 10
harvest precooling
<arton UY)  0.3840.10 0.40%0.11 0.41+0.07 1.08+0.82 0.97+0.57 0.73+0.25 1.10+0.43
¢ m?  0.38+0.08
. 0.38+0.04 0.45+0.03 0.81+£0.35 0.88+0.39 0.80+0.21 1.09+0.24
no precooling
pcontainer U 0-3820.10 0.40£0.11 0.55+0.11
COMAmEry 0.38+0.08
0.38+0.04 0.60£0.13
U 0.38+£0.10 0.40£0.11 0.42+0.13 0.60£0.11 0.58+0.12 0.65+0.18 0.66+0.06
carton p
m 0.38+0.08
0.38+0.04 0.44+0.08 0.63+0.11 0.57+0.09 0.76+0.18 0.74+0.05
recoolin P-container U 0.38+£0.10 0.40£0.11 0.43+£0.11 0.72£0.21 0.72£0.26 0.58+0.11 0.82+0.21
P & m  0.38+0.08
0.38+0.04 0.44+0.07 0.79+0.23 0.81+£0.25 0.66+0.13 0.97+0.16
P-container U 0.38£0.10 0.40£0.11 0.33+0.08 0.48%0.09 0.82+0.69 0.66+0.07 0.71£0.20
(w) m 0.38+0.08
0.38£0.04 0.39£0.08 0.514+0.03 0.78+0.52 0.794+0.08 0.80+0.17

1)

Table 37. Changes in hardenness of

0C, unit : cm

compressed vertically,

2)

compressed horizontally

'Formosa' plum during storage at 1

Storage period(day)

Treatment after after' 4 3 12 16 20
harvest precooling
art UY) 0.3840.10 0.40£0.11 0.53+0.11 0.52+0.04 0.65£0.10 0.71£0.13 0.70+0.19
carton 2 0.384£0.08  0.3840.04 51+0.10 .58+0.04 0.65£0.06 0.75£0.08 0.70+0.08
no

precooling
beconaingy U 0-38+0.10 0.40+0.11 5140.08 0.73+0.13
m  0.3840.08 0.38+0.04 0.58+0.03 0.76£0.10
rt U 0.38£0.10 0.40£0.11 0.46£0.03 0.46£0.04 0.55£0.07 0.69£0.18 0.6420.08
carton 0 0.38+0.08  0.3840.04 .44+0.04 .49+0.06 .58+0.05 0.72+0.15 0.71£0.02
ccooling Pocontainey U 0-38%0.10 0.40+0.11 0.48+0.08 0.39£0.07 0.43+0.10 0.55%0.17 0.65%0.28
precooling  TTCOntaner - 1384008 0.38+0.04 .4840.04 0.50+0.04 0.56£0.06 0.63£0.01 0.75+0.28
Pecontainer(uy U 0-38£0.10 0405011 0.45£0.10 41£0.02 .52+0.09 54%0.09 0.730.20
COMAMEnW 1 0.38£0.08 0.38+0.04 0.43£0.07 0.50£0.08 .58+0.05 0.72+0.15 0.73%0.09
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Table 38. Changes in hardenness of

'Formosa' plum during storage at 0T,

unit : cm
Storage period(day)
Treatment after after- 7 14 91
harvest precooling
carton UIZ)) 0.38+0.10 0.40£0.11 0.35+£0.03 0.35£0.05 0.33£0.18
no m 0.38+0.08 0.38+0.04 0.37+0.04 0.42+0.04 0.42+0.05
precooling P-container U 0.38%+0.10 0.40£0.11 0.40£0.03
m 0.38+0.08 0.38+0.04 0.52£0.09
carton U 0.38+0.10 0.40£0.11 0.37£0.13 0.35£0.16 0.43+0.06
m 0.38+0.08 0.38+0.04 0.39+0.07 2.35%£4.48 0.43£0.05
precooling  P-container u 0.38+0.10 0.40£0.11 0.32%0.10 0.31+0.10 0.35+0.08
m 0.38+0.08 0.38+0.04 0.35+0.07 0.34£0.05 0.43£0.04
P-container U 0.38%+0.10 0.40£0.11 0.29+0.04 0.27£0.07 0.31£0.09
(w) m 0.38%+0.08 0.38+0.04 0.30+0.04 0.34£0.05 0.34£0.06

Table 39. Changes in
25C

Hunter-L, a, b of

'Formosa' plum during storage at

Treatment

Storage period(day)

after
harvest

4

6

10

carton

no precooling

L 48.47%£3.93
a 8.54%5.88
b 24.28+4.36

51.3943.37

10.55+5.73

26.8843.83

47.64+4.44
13.99+6.01
25.43%+4.30

47.82+3.60
14.34£5.60
23.26%3.69

39.70+2.96
19.41+£3.61
16.02+3.44

46.41+32.3
4

21.14%£2.80

12.10£2.53

P-container

L 48.47£3.93
a 8.54%5.88
b 24.28+4.36

47.8243.60
14.34£5.60
23.26%3.69

carton

L 48.47+£3.93
a 8.54%5.88
b 24.28+4.36

56.15%+3.35
2.94%6.05

29.7843.33

53.914+3.52
5.44%5.60
30.4143.39

50.67+3.23
8.6814.18
27.17+3.53

46.44+2.39
11.09+£3.60
23.24+2.97

40.36+1.83
18.17£2.39
16.55+£1.96

precooling P-container

L 48.47+3.93
a 8.54%5.88
b 24.28+4.36

53.3446.04
6.11£9.74
27.4£5.58

50.744+5.07
8.47+8.68
26.88+5.27

46.80£5.38
12.57+7.98
23.28+5.73

43.58+4.47
13.68+6.97
19.25+4.93

38.58+3.18
16.96+4.79
13.90+£3.22

P-container(w)

L 48.47%£3.93
a 8.54%5.88
b 24.28+4.36

55.174+4.58
3.76+7.38

28.6243.83

51.36%5.22
6.81£7.80
27.19+4.88

45.73+5.85
20.194+9.46
21.90+5.97

41.46%3.98
21.62+6.19
16.95+4.39

35.42+2.17
24.41+6.14
10.22+2.78
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Table 40. Changes in Hunter-L, a, b of 'Formosa' plum during storage at
10C
Storage period(day)
ft
Treatment after 4 8 12 16 20
harvest
43.15%380
1.48.47£3.93 53.22+4.31 51.37+4.68 48.70+4.41 45.18+4.44
carton a8.54+5.88 11.38+5.84 13.40+6.21 15.71+£5.57 15.78+5.32 16.53+4.80
b24.28+4.36 26.65%14.17 26.00+4.33 24.35+3.88 20.74%3.70
no 17.74£3.21
precooling
L 48.47£3.93 53.70£4.57 46.21+6.17
P-container a 8.54+5.88 11.02+6.74 14.20+5.58
b 24.28+4.36 28.87+3.94 22.07+3.46
44.96+4.28
L48.47+3.93 56.33+4.82 55.36%+4.59 51.52+4.97 48.27+4.23
carton a 8.54+5.88 4.11£7.08 5.13+£7.27 10.59£7.11 13.14%+6.63 15.92+5.61
b 24.28+4.36 31.38+4.58 30.28%+4.43 26.92+4.66 23.40+3.81
19.35+3.78
45.53+3.39
1.48.47£3.93 53.67£5.90 53.58+3.83 50.88+3.92 48.34+3.40
precooling P-container a 8.54+5.88 6.76+6.31 8.35+5.55 12.35+4.88 13.41+4.22 14.05+3.55
b24.284+4.36 28.8714.67 28.50%£3.88 27.34%+4.18 23.70%3.49
20.29+3.61
1.48.47£3.93 53.70£5.65 52.194£5.04 49.52+4.62 45.60+4.71 ?iiigi:
+
P-container(w) a 8.5445.88 6.89+9.36 8.68+8.04 13.02+6.80 15.2317.02 : ’
+ + + + +
b24.2844.36 27.93£5.42 27.33+4.70 25.38%+4.37 21.45%+4.14 17524396
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Table 41. Changes in Hunter-L, a, b of 'Formosa' plum during storage at
0cC
Storage period(day)
Treatment after 7 14 91
harvest
L 48.47+3.93 53.55+6.33 51.09+5.20 50.70+4.62
carton a 8.54+5.88 4.89+8.96 5.48+7.85 5.78+7.69
no b 24.28+4.36 27.32+5.31 27.87+4.50 25.02+5.11
precooling L 48.47+3.93
P-container a 8.54+5.88
b 24.28+4.36
L 48.47+3.93 53.68+3.98 51.74+4.37 51.80+4.57
carton a 8.54+5.88 3.67+6.46 4.99+6.64 5.27+6.91
b 24.28+4.36 28.1+£3.51 28.20+3.84 27.00£3.91
L 48.47+3.93 51.39+6.01 46.03+6.30 43.07+5.66
precooling P-container a 8.54+5.88 5.34+7.40 4.79+6.93 3.70+4.29
b 24.28+4.36 34.92+3.35 21.60+5.21 16.69+5.60
. L 48.47+3.93 53.47+4.84 52.61+5.60 53.13+5.27
P-container
a 8.54+5.88 5.35+7.54 4.47+7.93 5.08+7.61
(wrapped) b 24.28+4.36 26.89+4.32 28.41+4.73 26.83+4.49

Table 42. Changes in titratable acidity of 'Formosa' plum during storage
at 25C, unit %
Storage period(day)
Treatment fti
armen atter 2 5 7 9 12
harvest
o carton 1.27£0.00 0.92+0.00 0.33£0.07 0.39£0.05 0.29+0.09 0.24+0.03
precooling )
P-container  1.27+0.00 0.48+0.06
carton 1.27+0.00 1.04%£0.00 0.36£0.01 0.29£0.02 0.30+0.07 0.20%0.02
precooling P-container  1.27£0.00 1.01+0.01 0.29+0.03 0.32£0.03 0.26£0.07 0.43%0.09
P-container(w) 1.27+0.00 0.94+0.03 0.20+0.02 0.27+0.03 0.31+0.05 0.22+0.02
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Table 43. Changes in titratable acidity of 'Formosa’' plum during storage at

10C, unit @ %
Storage period(day)
Treatment after
5 9 12 15 21
harvest
no carton 1.27+0.00 0.36£0.03 0.32+0.06 0.44+0.14 0.30+0.07 0.40+0.23
precooling  p_ooneiner  1.27+0.00 0.40+0.04 0.35+0.12
carton 1.27+0.00 1.01£0.02 0.35+0.03 0.52+0.10 0.23+0.05 0.52+0.03

precooling  P-container 1.27£0.00  0.30£0.09 0.25£0.06 0.41+0.20 0.28+0.07 0.41+0.07

P-container(w) 1.27+0.00 0.39+0.10 0.27+0.03 0.49+0.10 0.39+£0.04 0.51+0.04

Table 44. Changes in titratable acidity of 'Formosa' plum during storage

at 0C, unit %

Storage period(day)

Treatment

haaifst 7 14 21 28 35
1o carton 1.27+0.00  0.39+0.02 0.22+0.03 0.38+0.05
precooling  p-container  1.27+0.00 0.44%0.19
carton 1.27+0.00  0.25+0.03 0.28+0.03 0.35+0.11

precooling  P-container 1.27£0.00 0.29+0.09 0.22+0.01 0.28+0.08

P-container(w) 1.27£0.00 0.34%0.05 0.32+0.10 0.27+0.02
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Table 45. Changes in soluble solid content of 'Fumoosa’ plum during storage at 25C

unit : °Brix

Storage period(day)

Treatment after
harvest 2 > ! I 12
no carton 8.81+0.72 7.66+0.12 957+0.12 10.30+0.90 9.10£1.04 7.40+1.06
precooling  P-container ~ 8.81%0.72 8.70+1.61
carton 8.81+0.72 10.20+0.17 9.83+0.12 10.00+0.53 8.63+1.26 9.20+1.04

precooling P-container  8.81+0.72 9.30£0.35 8.67+1.02 8.60£0.66 9.70+0.66 8.73+2.33
P-container(w) 881+0.72 897+0.21 8.80+0.10 9.70+0.46 8.60+1.60 9.53+0.70

Table 46. Changes in soluble solid content of 'Fumoosa’' plum during storage at 10C

unit - °Brix

Storage period(day)

Treatment after 5 9 19 15 91
harvest
no carton 8.81+0.72 10.47+1.36 10.70+1.15 10.03£0.38 9.83+0.21 8.87+0.64
precooling  P-container ~ 8.81+0.72 9.07+1.94 9.30+1.64
carton 8.81+0.72 10.30+0.53 9.43+1.56 9.03+0.32 10.50+0.82 7.93+1.17

precooling P-container  8.81£0.72 10.03+0.95 9.10+0.10 9.20+1.30 10.47+0.67 10.37+0.51
P-container(w) 881+0.72 9.93£0.86 10.47+0.12 9.40+0.80 9.53+1.18 11.07+0.55

Table 47. Changes in soluble solid content of 'Fumoosa’ plum during storage at 0C

unit : °Brix

Storage period(day)

Treatment after
7 14 21 28 35
harvest
no carton 881+0.72 927121 8.13+1.14 11.20%0.75
precooling P-container 8.81£0.72 10.27+1.51
carton 8.81+0.72  9.17+£1.08 9.20+x0.61 9.90+1.08

prcooling  P-container  881+0.72  9.17+1.08 9.23+0.95 9.77+0.55
P-container(w) 8.81+0.72  9.00+0.95 8.87+1.46 8.80+0.80
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Table 48. Weight loss changes of pressure cooled oyster mushroom during

storage at different temperatures. (unit : %)
temp.(C)  period(day) control final product temp.(C)
2 5 10
after
. - 3.52 2.37 2.25
precooling
- 11.56 7.66 14.79 6.37
' (11.18) (17.16) (8.62)
20.60 25.24 25.97
5 14 31.54
(24.12) (27.61) (32.22)
29.81 38.08 38.20
21 43.58
(33.33) (40.45) (40.45)
22.68 20.81 19.45
20 4 28.93
(26.20) (23.18) (21.70)
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Fig. 44. Cooling curve of oyster mushroom during vacuum cooling
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loss changes of vacuum cooled oyster mushroom at

Weight

Table 49.

different final product temperature and distribution temperatures(unit

%)

final product temp.(C)

control

Temp.(C) period(day)

after

2.74

2.79

3.71

precooling

6.35
(9.09)
20.43

(23.17)

3.46
(6.25)
18.45

(21.24)

2.08
(5.25)
16.22

(19.93)

7.84

20.45

20
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Table 50. Hunter L-value changes of wvacuum cooled oyster mushroom at

different final product temperature and distribution temperatures

final product temp.(C)

Temp.(C) period(day) control 5 5 7
after . 50.41 49.17 48.44
precooling 22 (5.19) (3.95) (3.22)
. 7 43.69 51.19 49.02 47.80
(-1.53) (5.97) (3.8) (2.58)
90 A 36.45 48.99 47.51 40.17
(=8.77) (3.77) (2.29) (-5.05)
x after harvesting
1}, ol
D EE

FEole] A FEe Aol wel maw Zekae SRl
2EA) B RAH BAE BEsha oA Fukdel A WEE AL ol
A= dughel AAste] FA YA Sustel v HAF aYsE 7
$9) vhm 2E|RE v HohA AEste] Aste] b F97b vk,
Fape] A9E SeRAA daht dHow FAL oEd A FAEIA A
WZke Bal AdE F odel FRHW FAL v Wi B )
A BRAEZ Za @

2)

WAl W7 &&= 0T AAsta HE F20] 2T olst= Wz w7tA]
gttt o] A F&Hol AT AS FW WAso] dojd £ Jlonw FHF
= Hal T 50% A== Astolof dnh. FEE FH oY A U] &
A e FAY A= Y7F A AFskA @] Wil ofd HsE
= F7F vk, Fig. 455 Fole] o9, AsE, #5 HAE4FT 97 2 83
Seoh F2WstE YEd Aot
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Fig. 45. Temperature fluctuation during distribution after precooling
3) ¥4 W)
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Fig.47. Changes in the weight loss rate of agaricus during storage
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Fig.48. Changes in the hardness of agaricus bisporus during storage
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Fig. 51. Change in Temperature During the Transportation

Table 51. Ascorbic acid content changes of strawberry at 20C by

precooling and different transportation

Storage period(day)
Treatment 0 1 5 3
Non-precooling 84.2 80.4 74.3 62.7
. . Precooling/Insulated

Ascorbic acid . 84.2 82.3 77.9 69.2
tent(ma%) transportation
contentimgo Precooling/Cold

] 84.2 83.1 81.7 78.1
transportation
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Quality changes of 'Zucchini' squash during transportation from

Table 52.
field to market
Ambient Precooling1> + Precooling +
temperture Insulated truck |Cold truck .
transportation transportation transportation
Product
temﬁeréaotu)re at 26.4 12.1 11.3
market(C
Hardeness(kgf) 3.55+0.76 3.68+1.08 3.72+0.89
Vitamin C(mg%) 67.23+0.67 71.28%0.98 73.24%+1.23
Marketability” 5.6 6.4 6.1
? cold truck temp.

: 10T,

Y precoolqg
. 10C, ¢
5:marketable)
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H-"31.|"{E

a..-'m-na
T U e
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Quality changes of 'Formosa' plum during transportation from

4

10T,

point sca

2 penetration depth,

le,(9: fresh,

5:marketable)
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Ambient Precoohngn + Precooling +
temperture Insulated truck |Cold truck .
transportation transportation transportation

Product

temperature at 28.9 13.8 11.9

mar et?é%

Hardeness” (cm) 0.48+0.24 0.41£0.76 0.40%0.69

Titratible

. 1.27+0.12 1.2940.48 1.2940.89

acidity(%)

Soluble solid(°Brix) |8.82+0.49 8.79£0.97 8.80%£0.19

Marketability” 5.1 6.3 6.5

v precooled by pressure cooler, final temp. : 10T, 2 ¢cold truck temp.

) evaluated after 3 days at 22725C, 9

FER A 204
upgp ol 97] ew
CE BYAR S




5 A= 14.5CE YeEMST).
4.9790d wha] W 2 HuysEHe

Ej Y LTt
Table 54.
field to market

Quality changes of 'Mibaek' peach during transportation from

Ambient Precooling1> + Precooling +
temperture Insulated truck |Cold truck 9
transportation transportation transportation
Product
temperature at 29.2 14.5 12.7
mar et?CLS
Hardeness(kgf) 0.74%+0.12 0.76%+0.88 0.80%0.79
Soluble solid(°Brix) 13.45+0.98 13.12+0.88 13.01£0.46
Marketability” 4.9 6.0 6.2
v precooled by pressure cooler, final temp. : 10T, 2 cold truck temp.
10C, ® evaluated after 3 days at 22725, 9 point scale,(9: fresh,
5:marketable)
Aol Ae- AFAdE ¥ 2 HlSeEd A9 97 2%27F 31.2TRS
g ARA] =& ST B WAsEd 49 12.5T, 2Y5Ee A
$ 15.4CATE. v A ] FEALL F255e 49 BeHHo] 5.3
o]

Table 55. Quality changes of oriental melon during transportation from

field to market

Ambient Precoolingl) + Precooling +
temperture Insulated truck |Cold truck
transportation transportation transportation
Product
tem erflot re at 31.2 15.4 12.5
market(C
Hardeness(kgf) 0.78+0.32 0.80£0.22 0.81£0.69
Soluble solid(°Brix) 13.22+0.44 13.03+0568 13.00£0.39
Marketability” 5.3 6.4 6.5
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" precooled by pressure cooler, final temp.: 10C, “cold truck temp.: 1
0C, Yevaluated after 3 days at 22725C, 9 point scale,(9: fresh,
5:marketable)
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1 AdEel 3w
Kcal / T / day
T 0C 5C 15C 20721C 257 26°C
EnlE - 280~ 450 910~ 1,560 | 1,560~ 2,290 | 1,920~ 2,820
e 2 - 330 1,340~ 1,610 | 1,340~ 2,440 | 1,660~ 2,900
Q0] - - 830~ 1,840 7807 2,670 | 1,060~ 3,050
B - 280~1,180 | 1,11073,180 | 1,260~ 3,600 | 1,990~ 4,110
EEA 1,690~ 2,600 | 3,050~ 4,230 | 9,900~ 11,210 {13,610~ 20,030/19,030 ~ 20,890
e 1,390 72,270 | 2,320~ 2,870 | 8,090~ 11,110 {11,440~ 13,360 -
EEa 2,620 4,180 | 4,390~ 5,390 - 13,930 ~ 30,850 -
»9E= 166072850 2,370~ 4,610 | 8,380~ 9,680 (14,870~ 17,240(15,620 ~ 24,140
Za]Zek9] | 9107 1,060 | 1,060~ 1,210 | 2,370~ 2,720 | 4,160~ 4,760 | 4,660~ 7,760
Bzag  [1,03071,180 | 1,92078,870 | 9,630~ 18,850 (15,420 ~ 18,900(31,050 ~ 48,790
Pk 250 ~ 350 430~ 680 1,030~ 1,440 | 1,540~ 2,720 | 2,700~ 3,530
FFA 330~ 930 730~ 1,110 | 1,760~ 2,500 | 2,820~ 3,330 | 4,060~ 5,070
A 1,060~ 1,510 | 1,340~ 1,920 | 2,850~ 4,110 | 4,560~ 6,580 | 6,650~ 9,580
Al FA] 1,060~ 1,240 | 1,920~ 3,200 | 7,430~ 12,400 | 9,550 ~ 15,930 -
A g 400 600 2,070 3,580 -
o~} A 2~ | 1,560~ 3,330 | 3,280 75,820 | 6,430 712,980 | 9,650 ~ 14,920 [20,610 ~ 26,380
%3} 150 ~ 180 180~ 200 580~ 630 780~ 1,060 | 1,510~ 1,610
vl 230~ 780 500~ 1,840 780~ 1,610 730~ 1,390 -
s 53071,130 | 71071,460 | 1,44072,970 | 2,550~ 5,270 -
=5 480 530~ 550 1,180~ 1,340 | 1,340~ 1,390 -
L) - 150 ~ 480 330~ 660 450~ 880 -
Fagan - - 1,080~ 1,340 - -
Yol 1,560~ 2,420 3,930 - 14,620 71,7540 -
EEEY 100 ~ 280 200~ 400 71071,310 | 1,24071,890 | 1,360~ 2,240
agelze = - - -
- - 180~ 330 5507 1,010 7107 1,440 1,060
o= 130~ 230 150 ~ 480 5807 1,260 | 1,030~ 1,410 | 1,130~ 1,560
AL} 130~ 230 280~ 400 7607 1,710 930~ 1,940 -
X% WINR| 807130 180~ 330 550~ 660 - 1,390~ 1,660
EED 150 300 880 1,810 2,140
5ol 230~ 350 350 ~ 500 1,840~ 2,340 | 3,280~ 5,670 | 4,510~ 6,750
Ak - 450~ 2,090 | 2,090~ 3,810 | 3,330~ 6,930 -
A 100~ 180 230~ 500 660~ 710 930~ 1,440 | 1,5607 3,930
- 5 230~ 300 530~ 780 1,390 72,500 | 1,560~ 1,760 -
A gl 180 ~ 380 280~ 550 8307 3,330 | 1,660~ 3,880 -
%= - 330 660~ 780 1,110~ 1,340 | 1,610~ 2,220
W2 w23 | 2807330 480~ 550 1,870~ 2,140 | 2,470~ 3,580 | 3,450~ 3,960
3 - 180~ 280 660~ 880 1,110~ 1,490 | 1,460~ 1,920
s - 180~ 230 - 960~ 1,390
£ 680 ~ 980 910~ 1,840 | 3,930~ 5,120 | 5,670~ 10,860 | 9,370~ 11,690
o) & - 80~ 130 7307 1,010 | 1,340~ 2,220 | 1,970~ 3,480
vt - - 1,390 74,160 | 1,810~ 7,860 | 2,770~ 13,610
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¥ 2. 55w wE BiE 9ddE
N 2] o] He
wrgg OO e wd el aE
(mg COgz/kg—hr)*
ol §-5k&; (5 FobAh A3 7} Aok, A3
Absh, AVRHE, ARE), g, e, vk, 2R, 7
e 5-10 g, o, g ssbef, 7, ARlOE, AR, 1A
(e]e7), Zuf, meh, Suk e S
A, v, BRE, gujE, dERE G(E7)4
- A, Ao, A, o], ¥l T, AR
i 10-20
), WA, HEEEol, gYH, Hgol W, AT, A
(M%), F(Z71E3D), gheavel, 2]
ohuIE, FRY), FEEVNED), FAEYS, 5, 4
- 2040 ki 7} | FEIED), FAEAN, 2F A
(), dvbg, F(EI ¥R, gheve), 2]
LS somgo | CHEIET FuE, mEEe g, Amel, ds) A
o AY, 23, AAFEE, A, B0l
A58 we > 60 ohxEA L, WA, e, AFF, AFA, AFEFS

note

;A& (Btu/ton/24hrs)=mgCo/kg~hr<x220
A& (kcal/l,000kg/24hrs)=mgCos/kg—hr<x612
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Recommended storage and transport temperatures
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Table 7: Summary Table of Optimal

Produce complied by Marita Cantwell

Handling Conditions for Fresh

L Storage | Relative %_rlle%};?j; Ethylene | Ethlene Approximate Observation
Common name Scientifc name | temp. | humidity tem production | sensitivity storage life and benefical CA
(Tt (%) © * T confitions
Acerola,Barbados -
Malpighia glabra 0 85-90 -1.4 6-8 weeks
cherry
African horned melon, R
) Cucumis 13-15 90 L M 6 months
kiwano
Amaranth, pigweed Amaranthus spp. 0-2 95-100 VL M 10-14 day
Anise, fennel Foeniculum vulgare 0-2 90-95 -1.1 2-3 weeks
Apple Malus pumila 2-3% Oz +1-2% CO:
t chili
ot earing -11 90-95 -15 vH 1 3-6 months
sensitive
cv. Yellow
chiling sensitive Newtown, Grimes 4 90-95 -1.5 VH H 1-26 months
Golden, Mclntosh
Apricot pruns armeniaca -0.5 90-95 -1.1 M M 1-3 weeks 2-3% 02 +2-3% CO2
Artichoke
Globe artichoke Cynara scolymus 0 90-95 -1.2 VL L 2-3 weeks 2-3% Oz+3-5% CO2
Chineseartichoke stachy affinis 0 90-95 VL VL 1-2 weeks
Jerusalem artichoke Helianthus -0.5-0 90-95 2.5 VL L 4 months
Eruca vesicaria -
Arugula . 0 95-100 VL H 7-10 days
var.sativa
P tina:
Asian pear, nashi yrus S.ero. na 1 90-95 -1.6 H H 4-6 months
Ppyrifolia
A .
sP ‘a. rasus Asparagus 2.5 95-100 -0.6 VL M 2-3 weeks 5-12%CO; iin air
green,White
Annona squamosa _
Atemoya . 13 85-90 H H 4-6 weeks 3-5%02+5-10%CO2
xA.cherimola
Avocado Persea americana
cv.Fuchs, pollock 13 85-90 -0.9 H H 2 weeks
cv. Fuerte, Hass 3-7 85-90 -1.6 H H 2-4 weeks 2-4%0,+ 3-10%CO2
cv. Lula, booth 4 90-95 -0.9 H H 4-8 weeks
Babaco,mountain Carica
. . 7 85-90 1-3weeks
papaya Candamarcensis
Musa paradisica
Banana var. 13-15 90-95 -0.8 M H 1-4 weeks 2-5%02+ 2-5%CO;
sapientum
Barbados cherry see Acerrola
Beans
Fava, broad .
Vicia faba 0 90-95 1-2 weeks
beans
Lima beans phaseolus lunatus 5-6 95 -0.6 L M 5-Tdays
Longbean,
yardlong Vigna sesuuipedalis 4-7 90-95 L M 7-10days
bean
Snap @ wax;green | Phaseolus vulgaris 4-7 95 -0.7 L M 7-10days 2-3% O +4-7% CO2
Psoph
Winged bean sophocarpus 10 90 4weeks
tatragonolobus
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Highest

Storage | Relative Ethylene Ethlene : Observation
Common name Scientifc name temg). Thumidity frbeeera;mg production | sensitivity lélt:gg)gmae liftee and bengef.ical CA
(T (%) ) * t confitions
Beet, bunched Beta vulgaris 0 98-100 -0.4 VL L 10-14 days
beet,topped 0 98-100 -0.9 VL L 4 months
Berries
Blackberry Rubus spp. -0.5-0 90-95 -0.8 L L 3-6 days 5-10% O+ 15-20% CO2
Vaccinium
Blueberry -0.5-0 90-95 -1.3 L L 10-18 days 2-5% Og+12-20% CO:
corymbosum
Vaccinium .
Cranberry 2-5 90-95 -0.9 L L 8-16 weeks 1-2% 02+ 0-5% CO2
macrocarpon
Dewberry Rubus spp. -0.5-0 90-95 -1.3 L L 2-3 days
Elderberry Rubus spp. -0.5-0 90-95 -1.1 L L 5-14 days
Loganberry Rubus spp. -0.5-0 90-95 -1.7 L L 2-3 days
Raspberry Rubus idaeus -0.5-0 90-95 -0.9 L L 3-6 days 5-10%02+ 15-20%CO2
Strawberry Fragaria spp 0 90-95 -0.8 L L 7-10 days 5-10%02+ 15-20%CO2
Bitter  melon, bitter . _ .
Momordica 10-12 85-90 L M 2-3%0s+ 5%CO2
gourd
Black alsify, _
Scorzonera 0-1 95-98 VL L 6 months
scorzonera
Bok choy Brassica 0 95-100 VL H 3 weeks
Breadfruit Artocarpus altilis 13-15 85-90 2-4 weeks
Brassica oleracea
Broccoli var. 0 95-100 -0.6 VL H 10-14 days 1-2%0+ 5-10%CO2
italica
Brassica oleracea
Brussels sprouts var. 0 95-100 -0.8 VL H 3-5 weeks 1-2%02+ 5-7%CO2
gemnifera
Cabbage
Brassica campestris
Chinese ,Napa var. 0 95-100 -0.9 VL M-H 2-3months 1-2%02+ 0-5%CO2
pekinensis
B. oleracea -
Common, early crop . 0 95-100 -0.9 VL H 3-6 weeks
var.capitata
B.oleracea var. _ - <
Late crop ) 0 95-100 -0.9 VL H 5-6 months 3-5% 02+ 3-7% CO2
capitata
Cactus leaves, .
A Opuntia spp. 5-10 90-95 VL M 2-3 weeks
nopalitos
Cacti fruit, ickl
actus . u prekly Opuntia spp. 5 85-90 -1.8 VL M 3weeks
pear fruit
Caimito see Sapotes
Calamondin see Citrus
Canistel see Sapotes
Calambola, starfuit Averrhoa carambola 9-10 85-90 -1.2 3-4 weeks
Carrots, topped Daucus carota 0 98-100 -1.4 VL H 6-8 months no CA benfit
bunched, immature D.carota 0 98-100 -14 VL H 10-14 days ethylene causes
Anacardium _ -
Cashew apple A 0-2 85-90 5 weeks
occidentale
Cassave, yucca, B _ _ .
. Manihot esculenta 0-5 85-90 VL H 1-2 months no CA benfit
manioc
Brassica oleracea
Cauliflower var. 0 95-98 -0.8 VL H 3-4weeks 2-5% Ozt 2-5%CO2
botrytis
Apium graveolens
Celeriac var. 0 98-100 -0.9 VL L 6-8months 2-3% Ozt 2-3%CO2
rapaceum
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P Storage | Relative fll-};ge];?:; ;I;:l*tgglﬁrtli% sensli?{f{t Approximate Observyation
Common name Scientifc name temg). humidity tem; n storage life and bengf_lcal CA
(c (%) (acs)' . ¥ confitions
Apuim graveelens .
Celery 0 98-100 -0.5 VL M 1-2months 1-4%02+ 3-5%CO»
var. Dulce
Betavulgaris var.
Chard N 0 95-100 VL H 10-14days
Cicla
Chayote Sechium edule 7 85-90 4-6weeks
Cherimoya, stard
mevh Y Annona cherimola | 13 90-95 2.2 it 1 2-dweeks 3-5%0z+ 5-10%CO,
apple
Cherries, sour Prunus cerad 0 90-95 -1.7 VL L 3-T7days 3-10%02+ 10-12%CO2
Cherries, swweet Prunus avium -1-0 90-95 -2.1 VL L 2-3weeks 10-20%02+ 20-25%CO2
Chicory see Endive
Chiles see pepper
Chinese broccoli, )
. Brassica alboglabra 0 95-100 VL H 10-14days
gailan
. Allium
Chives 0 95-100 VL H 2-3weeks
schoenoprasum
Cilantro, chinese . .
Coriandrum sativum 0-1 95-100 VL H 2weeks
parsley
Citrus
Cal di Cit ticulat
alamondin|Citrus reticulata x 9-10 90 20 Jweeks
orange Fortunella spp.
Grapefruit C.paradisi 3-5%02+ 5-10%CO2
CAAZ, dry
10-15 85-90 -11 VL M 6-8weeks
areas
FL, humid
10-15 85-90 -11 VL M 6-8weeks
areas
Kumquat 4 90-95 VL M 2-4weeks
Lemon C. limon 10-13 85-90 -1.4 1-6months 5-10%02+ 0-10%CO;
Lime,Mexican, -
. C.aurantifolia; _
Tahitian, or L 9-10 85-90 -1.6 6-8weeks 5-10%02+ 0-10%CO,
. C.latifolia
persian
Orange C. sinensis 5-10%0.+ 0-5%CO>
CA, AZ, dry
3-9 85-90 -0.8 VL M 3-8weeks
areas
FL,humid areas 0-2 85-90 -0.8 VL M 8-12weeks
Blood orange 4-7 90-95 -0.8 3-8weeks
Seville, Sour C. aurantium 10 85-90 -0.8 L N 12weeks
Pummelo C. grandis 7-9 85-90 -1.6 12weeks
. C.reticulata x
Tangelo, minneola L 7-10 85-90 -0.9
paradisi
Tangelo, mandarin C.reticulata 4-7 90-95 -1.1 VL M 2-4weeks
Coconut Cocos nucifera 0-2 80-85 -0.9 1-2months
Brassica oleracea
Collards var. 0 95-100 -0.5 VL H 10-14
acephala
com, sweet and baby Zea mays 0 95-98 -0.6 VL L 5-8days 2-4%02+ 5-10%CO>
Cucumber, slicing Cucumis sativus 10-12 85-90 -0.5 L H 10-14days 3-5%02+ 0-5%CO2
pickling
4 95-100 L H Tdays 3-5%02+ 3-5%CO,
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Common name Scientifc name | temp. | humidity : and benefical CA
temp. n y storage life Mry
(T (%) confitions
(€ * T
Fibes ca tend st
n extend s T
Currants sativum;R.nigrum;R. -1.5-0 90-95 -1.0 L L 1-4 weeks .ca extend storage
life to 3-6 months
rubrum
Custard apple see Cherimoya
Daikon, Oriental radish Raphanus sativus 0-1 95-100 VL L 4 months
Dasheen see Taro
Date Phoenix dactylifera -18-0 75 -15.7 VL L 6-12 months
Dill see Herbs
Durian Durio zibethinus 4-6 85-90 6-8 weeks 3-5% Oz + 5-15% CO2
Solanum
Eggplant 10-12 90-95 -0.8 L M 1-2 weeks 3-5% 0z + 0% CO2
melongena
Endive, escarole Cichorium endivia 0 95-100 -0.1 VL M 2-4 weeks
Belgian endive, Witloof R . light causes greening;
. C.intybus 2-3 95-98 VL M 2-4 weeks _
chicory 3-4% 0z + 4-5% COq
Feijoa, ineapple
! pineapp Feijoa 5-10 90 M L 2-3 weeks
gauva
Fennel, see anise
. . . - 5-10% 02 + 15-20%
Fig, fresh Ficus carica -0.5-0 85-90 -2.4 M L 7-10 days co
2
Garlic Allium sativum 0 65-70 -0.8 VL L 6-7 months 0.5% Oz + 15-20% COq
Ginger Zingiber 13 65 VL L 6 months no CA benefit
Gooseberry Ribes -0.5-0 90-95 1.1 L L 3-4 weeks
Granadilla see Passionfuit
2-5% 02 + 1-3% CO:
to
Grape Vitis vinifera -0.5-0 90-95 -2.7-2.0 VL L 1-6 months
4 wks, 5-10% Oz +
10-15%C 0>
American grape V.labrusca -1to-0.5 90-95 -1.4 VL L 2-8 weeks
Grapefuit see Citrus
Guava Psidium guajava 5-10 90 L M 2-3 weeks
. . 5-10% 02 + 5-10%
Herbs, fresh culinary see specific
COz
. Ocium
Basil .. 10 90 VL H 7 days 2% Oz + 0to<10% CO2
basilicum
. alium
Chives 0 95-100 -0.9 L M
schoenoprasum
Cilantro, Chines
rantro mnese Coriandrum sativum 0-1 95-100 VL H 2 weeks
parsley
Anethum
Dill 0 95-100 -0.7 VL H 1-2 weeks
graveolens
Chenopodium
Epazote L. 0-5 90-95 VL M 1-2 weeks
ambrosioides
Mint Mentha spp. 0 95-100 VL H 2-3 weeks
Origanum
Oregano 0-5 90-95 VL M 1-2 weeks
vulgare
Petroselinum
Parsley ) 0 95-100 -1.1 VL H 1-2 weeks
crispum
Perilla, shiso Perilla 10 95 VL M 7 days
Sage Salvia officinalis 0 90-95 2-3 weeks
Thyme Thymus vulgaris 0 90-95 2-3 weeks
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(T * T
. Armoracia
Horseradish A -1-0 98-100 -1.8 VL L 10-12 months
rusticana
Husk tomato see Tomatillo
Myrciaria
lifloa=
Jaboticaba caut o.a 13-15 90-95 2-3 days
Eugenia
cauliflora
. Artocarpus
Jackfruit 13 85-90 M M 2-4 weeks
heterophyllus
Jerusalem artichoke see Artichoke
) Pachyrrhizus
Jicama, yambean 13-18 85-90 VL L 1-2 months
erod
Jujube; Chinese date Ziziphus jujuba 2.5-10 85-90 -1.6 L M 1 month
Kaki see Persimmon
Brassica
Kale olerae var. 0 95-100 -0.5 VL M
acephala
. see African
Kiwano
horned melon
Kiwifruit, Actindi
pvii cundia 0 90-95 -09 L H 3-5 months 1-2% 0, +3-5% CO;
Chinese gooseberry chinnsis
Brassica
Kohlrabi oleraea var. 0 98-100 -1.0 VL L 2-3 months no CA benefit
Gongylodes
LoBok see Daikon
AS| % spp.;
Langsat, lanzone ° _‘ PP 11-14 85-90 2 weeks
Lansium spp.
Leafy greens
Cool-season varius 0 95-100 -0.6 VL H 10-14 days
Warm-season varius 7-10 95-100 -0.6 VL H 5-7 days
Leeks Allium porrum 0 95-100 -0.7 VL M 2 months 1-2% 02 +2-5% CO2
Lemon see Citrus
Lettuce Latuca sativa 0 98-100 -0.2 VL H 2-3 weeks 2-5% 0, +0% CO>
Lime see Citrus
Dimocarpus
Longan longan = 4=7 90-95 -2.4 2-4 weeks
Euphia longan
Eribotrya
Loquat . R 0 -1.9 3 weeks
ni
japoniva 00-95
Luffa,, Chiness okra Luffa sppa. 10-12 90-95 L M 1-2 weeks
Lychee, litchi Litchi chinensis 1-2 90-95 M M 3-5 weeks 3-5% 02 +3-5% CO2
Malanga, tania, new Xanthosoma
o 7 70-80 VL L 3 months
cocoyam sagittifolium
Mamey see Sapotes
Mandarin see Citrus
Mango Magifera indica 13 85-90 -1.4 M M 2-3 weeks 3-5% 02 +5-10% CO»
Garcinia
Mangosteen 13 85-90 M H 2-4 weeks
mangostana
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(T (%) . confitions
(€ * T
Melons
Cataloupes and| Cucumis melo var.
. 2-5 95 -1.2 H M 2-3 weeks 3-5% Oz + 10-15% CO2
other netted melons reticulatus
Casabe C. melo 7-10 85-90 -1.0 L L 3-4 weeks 3-5% Oz + 5-10% COz
Crenshaw C. melo 7-10 85-90 -1.1 M H 2-3 weeks 3-5% Oz + 5-10% CO2
Honeydew, .
C.melo 5-10 85-90 -1.1 M H 3-4 weeks 3-5% Oz + 5-10% COz
orange—flesh
Persian C. melo 7-10 85-90 -0.8 M H 2-3 weeks 3-5% Oz +5-10% CO:
Mint see Herbs
Mombin see Spondias
Agaricus, other
Mushrooms 0 90 -0.9 VL M 7-14 days 3-21% Oz + 5-15% CO2
genera
Mustard greens Brassica juncea 0 90-95 VL H 7-14 days
Nashi see Asian pear
1-2% Oz + 3-5% CO:
Nectarine Prunus persica -0.5-0 90-95 -0.9 M M 2-4 weeks internal breakdown 3-
Abelmoschs .
Okra 7-10 90-95 -1.8 L M 7-10 days air + 4-10% CO:
esculentus
Olives, fresh Olea europea 5-10 85-90 -1.4 L M 4-6 weeks 2-3% O, + 0-1% CO2
Onions Alliums cepa
Mature bulbs, dry 0 65-70 -0.8 VL L 1-8 months 1-3% Oz + 5-10% COz
Greens onions 0 95-100 -0.9 L J 3 weeks 2-43% Oz + 10-20% CO:
Orange see Citrus
Papaya Carica papaya 7-13 85-90 -0.9 M M 1-3 weeks 2-5% Oz + 5-8% CO;
Parsley see Herbs
Parsnip Pastinanca sativa 0 95-100 -0.9 VL H 4-6 weeks ethlene causes
Passionfruit Passiflora spp. 10 85-90 VH M 3-4 weeks
. - - 1-2% Oz + 3-5% COq.
Peach Prunus persica -0.5-0 90-95 -0.9 M M 2-4 weeks .
internal breakdown 3-
. cultivar variation: 1-3%
Pear, European Pyrus communis -1.5 to 0.5 90-95 -1.7 H H 2-7 months _
02 + 0-5% CO2
P i ds; s .S
&ear 1 PGSt SHOA- SR piim sativum 0-1 90-98 -06 VL M 1-2 weeks | 2-3% O, + 2-3% CO»
Sothern peas;| Vigna sinensis =V.
. 4-5 95 6-8 days
cowpeas unguiclata
Pepino, melon pear Solanium muricatum 5-10 95 L M 4 weeks
Peppers
Bell pepper, paprika [ Capsicum annuum 7-10 95-98 -0.7 L L 2-3 weeks 2-5% 0z + 2-5% CO2
) Capsicum annuum .
Hot peppers, chiles . . 5-10 85-95 -0.7 L M 2-3 weeks 3-5% Oz + 5-10% CO2
and C.fruteenj
Persimmon, kaki Diospyros kaki 3-5% 02 + 5-8% CO.
Fuyu 0 90-95 -2.2 L H 1-3 months
Hachiya 0 90-95 -2.2 L H 2-3 monthas
Pineapple Ananas comsus 7-13 85-90 -1.1 L L 2-4 weeks 2-5% 0z +5-10% CO2
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. Musa paradisiaca
Plantain L. 13-15 90-95 -0.8 L H 1-5 weeks
var. paradisica
Plums and prunes Prunus domestica -0.5-0 90-95 -0.8 M M 2-5 weeks 1-2% 0z +0-5% CO2
Pomegranate Punica granatum 5-7.2 90-95 -3.0 VL L 2-3 months 3-5% 02 +5-10% CO
Potato Solanum tuberosum no CA benefit
early crop 10-15 90-95 -0.8 VL M 10-14 days
late crop 4-12 95-98 -0.8 VL M 5-10 months
Pumpkin Cucurbita maxima 12-15 50-70 -0.8 L M 2-3 months
Quince Cydonia oblonga -0.5-0 90 -2.0 L H 2-3 months
Radicchio Cichorium intybus 0-1 95-100 3-4 weeks
Radish Raphanus sativus 0 95-100 -0.7 VL L 1-2 months 1-2% 02 + 2-3% CO2
Nephelium
Rambutan 12 90-95 H H 1-3 weeks 3-5% 0z +7-12% CO.
lappaceum
Rhubarb Rheun rhaponticum 0 95-100 -0.9 VL L 2-4 weeks
Brassica napus var.
Rutabaga N 0 98-100 -1.1 VL L 4-6 months
napobrassica
Sage see hurd
Salsify, vegetable
Trapopogon 0 95-98 -1.1 VL L 2-4 months
oyster
Sapotes
. Chrysopbyllum
Caimito, star-apple L. 3 90 -1.2 3 weeks
cainito
Pouteri
Canistel, eggfruit ou er.la 13-15 85-90 -1.8 3 weeks
campechiana
Black sapote Diospyros 13-15 85-90 -2.3
White sapote Casimiroa edulis 20 85-90 -2.0 2-3 weeks
Calocarpum
Mamey sapote 13-15 90-95 H H 2-3 weeks
mammosum
S dilla,
. apodi a Achras sapota 15-20 85-90 H H 2 weeks
chicosapote
Scorzonera see Black salsify
Allui .
Shallots LI COPA VAR 95 | 6570 -07 L L
ascalonicum
Soursop Annona muricata 13 85-90 1-2 weeks
Spinach Spinacia oleracea 0 95-100 -0.3 VL H 10-14 weeks 5-10% O 5 + 5-10% CO2
Spondias, bin,  wi . 5
pondias, mombin, Wi Spondias spp. 13 85-90 1-2 weeks
apple
Sprouts from seeds varius genera 0 95-100 5-9 weeks
Alfalfa sprouts Medicago savita 0 95-100 7 weeks
Beans sprouts Phaseouls spp. 0 95-100 7-9 weeks
Radish sprouts Rhaseouls spp. 0 95-100 5-7 weeks
Squash
Summer (soft rind) Cucurbita pepo 7-10 95 -0.5 L M 1-2 weeks 3-5% O 2 +5-10% CO2
Winter (hard rind), Cucurbita _ large differences among
12-15 50-70 -0..8 L M 2-3 weeks

calabash

moschata:; C

varieties
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Star—apple see Sapotes
Starfruit see Carambola
Sweet potato, yam Ipomea batatas 13-15 85-95 -1.3 VL L 4-7 months
Sweetsop, sugar apple, [ Annona squamosa; .
7 85-90 H H 4 weeks 3-5% 02 + 5-10% CO
custard apple Annona ssp.
Cyphy di
Tamarillo, tree tomato yphomandra 3-4 85-95 L M 10 weeks
betacea
Tamarind Tamarindus indica 2-7 90-95 -3.7 VL VL 3-4 weeks
Taro, cocoyam, eddoe | Colocasia esculenta 7-10 85-90 -0.9 4 months no CA benefit
Thyme see Herbs
Tomatillo, husk tomato | Physalis ixo carpa 7-13 85-90 VL M 3 weeks 2-3% Oz + 2-3% CO2
Tomato Lycopersicon
Mature-green 10-13 90-95 -0.5 VL H 2-5 weeks 3-5% 0. + 2-3% CO2
Firm-ripe 8-10 85-90 -0.5 H L 1-3 weeks 3-5% 02 + 3-5% CO:
B i tri
Turnip root rassica cal.'npes s 0 95 -1.0 VL L 4-5 months
var. rapifera
Water chestnuts Eleocharis dulcis 1-2 85-90 2-4 months
N Lepidium sativum;
Watercress, garden _
Nasturtuum 0 95-100 -0.3 VL H 2-3 weeks
cress
Watermelon Citrullus vulgaris 10-15 90 -0.4 VL H 2-3 weeks no CA benefit
Yam Dioscorea spp. 15 70-80 -1.1 VL L 2-7 months
Yucca see Cassava
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