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Experimental analysis of ventilation performance varying with duct
shapes inside reefer container hold

Park IlI-Seouk, Park Sang-Min, LLee Dong-Jo and Seol Sin-Su
Key Words: Container(7! El|©] ), Ventilation(2+7]), Visualization(7}*]3})
Abstract

The analysis of ventilation performance varying with duct shapes in reefer container of scale-model
has studied experimentally. Most container ships have ventilation system of which ducts extended to
the bottom for the purpose of efficient exhausting of condensing heat from hold. However, the size of
ducts is so over-long that it causes manufacturing troubles. In this study, for various types of duct,
flow visualization using smoke and normalized temperature analysis are presented. Finally, the cooling
performance are compared respectively.

715 M LAME
Re : Reynolds 2=, [-] A s0d 2 2E Ol»ﬁéfﬂ_ FoE AHH
=7 #AE wolgtth AT £ LNGA, &<
Pr: Pranddl 5[] Gol R dute] g sleH AT
AT : 7% - JFL% [T] S7Fskar AR, of s Agolyalel AJAl
0 . wae e [ AdzeE-dFew V2 BEE AAS o, A )
AT e o staw, 97F A3 ete] ¥ES
AE 31 Qe

= dTMe Zddds Sote] e
Yale] g7] e el we A7
shaiat ghtt gh) dlde dolg 29 A9,
A B Qldn] s e & o Jzt
5 Adt $EEs A wBEa, A2 gE 3
T oog, auzad Ad7Edta R 7] vgel Yl Wz A% W 5
E-mail : einlucy@yahoo.co.kr of, aatHoldAL 7} Ao s 4 g

TEL : (052)230-6188  FAX : (052)230-9578 Hore wAlskaA) gh,

*AgFEE dvledT A

1710

fle B oy o o XN O



2004

\9]
>
ot
o
:Oé
x

A~
o B0 ARG aREd ANsE 9

2.1.1 AEEA ztzbe] AARwith ~RA FHE s
Fig. 15 £ A4S 98 1130 307 Azg TEHT eIk A ARAV fdE 7 e

A Aoy, M2 g 3559 wjud F Y9F Bk ~EF I FBRE F718H9

Ao Mgk 7] A5S nl sy HOH z+z} o) Zhzko] wikol] diste]l 3] FHA AEE

e gxnzo] JbsslEE A zelg o, zhzt A5l Ho | 12m'/min®] blowerE 2!

o] AL Fig. 29} 2t} Ao Qo] AAetglal, w7 & Ad
Aol A WE Heolde] BrAdA TEs

= Eg A7) 9lske] 500 /m AAE ARSs)

Rov, dea wgate] e Add F, 7

goly 2 1yid 434 R, deg

Ae 54 dolzt @& A% 2A9 Re = Ix 10°

o, X mgage Re = 1.8x 10° ot} o=

FE) S QAT AL WF T o

Fagel so7te deolgz Fo WE f%

Aakel Webs glokal & & Aok AE5fHAE =

R grlolns pr i Fdaith 2 HARe puct1

S2E FA57) 98] smm FEFE S & e MR,

Ade datod. dAge 2 g 12 Fri e '

E A ggEn, ddoay Ei TEEE BAd

of s A oArt WA= 21e 7] 98kl

Fgol M WHHE FAES HATGO 2 4

o)A AFEE AT E OMEGA AF9] K-type ©l ‘

o ouAlg A HUSE 2o A] + 02T ©
s B

EXP-PROOF TYPEREV.!

Exhayst I- l l l l I- Exbgust L vE MECK. FAN SUPPLY
RS >

Smoke flow —»

direction |

SMOke  fmmmt 511 0ke : : T :
generator chamber

ﬁﬁ‘ﬁ
SEEEE
7 T 7
mEER
T 1

T T Air
chamber

—o— ﬁ
e Duct 3
Fig. 1 Schematic diagram of a experimental apparatus
in case of air-supply type (In air-suction type, air flows Fig. 2 Schematic shapes of duct 1, 2,

reversely) 3

1711



2004

O} =

A7E AR =EE A

= % Eﬁuq 51—
7o TR A8 blowers F7FE A A3
o} ZE blowers Elo|Ea® FgAES Ao
st om T F3E pitot tubeS o] &ato] A
Azko 2 SAH3HA T

22 e oY H Z2HEH

221 2% AF

T HEHS 25 m/mine R dta, YEFe 2
ZZE 10T, 949 Ui dAdd AeE 75w
K 23 7}838S 29 Table. 13 Zo] 4929 W
o] A&ES FFefol . ol dMe Ui 4
A AF dAgo] npd 49 WHe 4 glom
2, 270 A 2d A F dET SR

T
7 21 23 26

10 12 14 1. 1.9 28 3.0

Duct 1

=
—

Duct 2

Duct 3

Fig. 3 Normalized temperature (0 ) contour of air

suction type for duct 1, duct 2, duct3

1712

Table. 1 Initial experimental conditions

Air flowrate 2.5 m3/min
10 °C
492.9 W
Heating wire 50 Ohm/m
Heating wire dia. 2.5 mm
Reefer container column, 12 column
Column 0.515 m
75 W/m2K
70 °C
130 Volts
Column winding , | 4 counts
6 line
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Fig. 4 Normalized temperature (6 ) contour of air

supply type for duct 1, duct 2, duct3
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Fig. 5 \Visualization images of air

supply type for left sides of duct 1,
duct 2, duct3
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Table.

2 Max. and Min. values of normalized

temperature (8 ) for respective results

ty
Air-supply type Air-suction type
mn max mn max
Duct 1 0.49 1.89 0.32 3.32
Duct 2 0.56 2.18 0.27 3.92
Duct 3 0.84 3.39 0.29 6.59
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