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Abstract : Plate heat exchangers(PHE) have been commercialized since the 1920s. Since then,
although the basic concept of PHEs has changed little, its design and construction have progressed
significantly to accommodate higher temperatures, higher pressures, and large heat exchanging
capacities. The development trend of PHEs is consistent with heat plate developments with better
thermal efficiency, lower pressure drop, and good flow distribution. The purpose of this paper is to
introduce the main development processes of a plate cooler for medium-speed engine lubricant oil
cooling in vessels which is in line with the development trend of PHEs and to provide its thermal
performance data that were found out during experimental tests. The plate cooler in this study cannot
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measure the wall temperatures directly due to its structural characteristics, so the heat transfer
coefficients were calculated using the modified Wilson Plot method. The water—to—water tests were

first conducted experimentally to figure out the characteristics of heat transfer coefficients and pressure
drops on the water side and then the water—to—oil tests followed to obtain the heat transfer

coefficients on the oil side. The test results showed that heat transfer coefficients and pressure drops

on both water and oil side increased with flow rates, and it was also found that all the development
targets of the plate cooler in this study were achieved successfully.

Keywords : Plate heat exchanger, Cooler, Vessel Main engine, Thermal Performance
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Fig. 1. Basic structure of plate heat exchanger.
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Fig. 2. Applications of plate heat exchanger in

vessels.
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Fig. 3. Main engine and L.O Cooler for
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Fig. 4. Types of heat plates

(b) Low 6 Plate
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Table 1. Design conditions for L.O Cooler

Fluid Parameters Conditions
Flow rate 100 m*h
ol Temperatures 745 — 65C
Design pressure 7.0 bar
Allowable Pressure drop 0.5 bar
Flow rate 53 m’/h
Cooling | Temperatures 40 — 47.7C
water Design pressure 4.5 bar
Allowable Pressure drop 0.2 bar
Table 12 & @74 LO 2 /dER '
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X 1,000 mm?o]1, ZZolt 3.0 mm, A ey - =

29l A" 304, Y HAYUEE +0.05 mm
olty, L.O 28 AAIES /Mdd Hdd 5 Low
0 Hdgmoznt AFsigict. dntd oz High
6 HAEue AdHG 0] Low 0 HIwEch
S-olAgE Ao R QFe7ystrb At o]of wt
ol Low 6 A4y High 6 AIduHct e
Aoke Aoy ¥g Ak Zol fAstE &
A& /AT o6l B4 LO 239 A$,
AHERAZE 225l gEe] o2 fFAIE] H
3l AGASTE =2 ol &3tk o] olf=E
LO €389 4AE BHAE Fad4e= 45
Hope oEFstoltt. ofe] L.O &7 AA Alel
L sy 28 Low 6 AGWIRS F2 A}
g3t}

5]
R

(b) Low 6 Plate
Fig. 5. Developed heat plates.

5 @/

Fig. 6. Engine mounted plate type L.O cooler.
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Table 2. Test results of developed L.O Cooler
Fluid Parameters Design Test
Inlet temperature (C) 74.5 74.6
Oil Outlet temperature (C) 65 63.7
(100 m*/h) Operating pressure (C) 7 7.5
Pressure drop (bar) 0.5 0.42
, Inlet temperature (C) 40 40
Cooling Outlet temperature (C) 47.7 48.8
(5§V it?;h) Operating pressure (C) 45 5
Pressure drop (bar) 0.2 0.15
100 m¥hgd wf tEgsigFe] 0.42 barde & ATE Aokt &S BF 5 SVl ot
g Qloh. dRtHo= fgitete] Ae 11 A7+ HE A2 ST, el BA
F59] Algol vl Fig. 99t Fig. 11 B5F of Z7}she}.
olefEt WelE ehT e ¢ 4 B ERdAl WEE dgeE geke 7
Foll oFh g B WFd EIAER o] 29
o7 Shelcth. HIAE W2 U QfEs AAYE
0.6 ® 28091 14 bar®2 287, 0¥ 2T AAXHEct
= o5l s 2 E2 80C7H] &9 & H}‘i HeolgE Faf
s | AHos AFS YA § 159 A% 248
£ @ AAISHIE HAE A7 oF 29 rfie WS
£ oaf ® A ootk ol £ L.O 28] 7xAAN &
g o2l @ T ! Aee ou|sh= Aot
& AFME & AFEATLE s eR dd
' g G ASAPIE, dEdsteE WE 4 Qe
0.040 5‘0 6‘0 7‘0 8‘0 9‘0 10‘0 11‘0 12‘0 13‘0 140 Ho]'(‘)l'Oﬂ EHE}O% (‘)—1'—_"’_6}11} ?l-q- O]% %:Oﬂ l\_%
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