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| Abstract |

The automatic design of shell & tube type oil cooler can be used in real industrial environments.
Since the automatic design system is intended to be used in small companies, it is designed to be
operated well under environments of CAD package in the personal computer. It has adopted GUI in
design system, and has employed DCL language. Design parameters to be considered in the design
stage of shell and tube type oil cooler are type of oil cooler, outer diameter, thickness, length of tube,
tube arrangement, tube pitch, flow rate, inlet and outlet temperature, physical properties, premissive
pressure loss on both sides, type of baffle plate, baffle plate cutting ratio, clearance between baffle
plate outer diameter and shell inner diameter and clearance between baffle plate holes.

As a result, the automatic design system of shell & tube type oil cooler is constructed by the
environment of CAD software using LISP. We have built database of design data for various kinds of
shell & tube type oil coolers. The automatic design system have been assessed and compared with
existing specification of design. Good agreement with Handbook of heat exchanger and design data of
real industrial environments has been found.

Keywords : Shell & Tube Type Heat Exchanger(4%t}#3 dw$7]), Automatic Design(AH&3 AH),
Overall Heat Transfer Coefficient(F3¥A %), DCL(Dialog Control Language: thabgat24
o), LISP(LISt Processor or LISt Programming), GUI(Graphic User Interface)
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Fig. 2 Folw chart of the shell & tube heat exchanger design program
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~ INPUT SECTION

HEAT EXCHANGER AUTODESIGN !
Head Office ’
467, Eumhyun-ri, Naschon-myun |
Pocheon-kun, Kyungki-do. Korea H
Tel . (0357) 32-9667.8.9 |

34-8872.3 1
Fax: (0357) 34-0627

~ General Requirement

CUSTONER
TITLE [OiI-Coaler
TYPE [MDE

DRAWING NO. [MD-001

main:dialog{
label = “AutoDesign HEAT
EXCHANGER™:
‘boxed_column{
label = “"General Requirement”:
‘edit_box{
label = "CUSTOMER”:
key = "in cu”
edit_width = 38:
}
‘edit_box{
label = “TITLE":
key = "in_title":
edit_width = 38:
}

}
ok_cancel:

}

Fig. 4 Running example of MAIN.DCL
(Left figure shows some part of source code)
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HEAT EXCHANGER DATA

PLANT LOCATION ITEM_NO.
SERVICE DF UNIT TYPE MDE (HORIZ) {VERT.)
SIZE 9216.3 % G2B4L CONNECTED IN PARALLEL 7 SERIES
SURFACE/UN T:(GRO.) /(EFF.),m? 4530 7 [ SHELLAINIT: SURFACE /SHELL{GRO.) /(EFF.3.ne Vi
PERFORMANGE OF ONE UNIT
FLUIDE _ALLOCATION SHELL SIDE TUBE SIDZ
FLUIDE CIRCULATED LIGUID WATER
FLUIDE _QUANTITY TOTAL kg/h 38252.74 65478.34
VAPOR_{IN7OUT) kg/h
LIGUI> kg/h 38292.74 38297.74
STEAN kg/h
WATER kg/h 69478.34 BB478.34
NONCONDENSABLE kg /h
TEMPERATURE (IN/OUT) c 105.00 55.00 30,00 4550
DENSITY_LIQLID [VAP. kg/m* | 830.B0 983.00
VISOOSITY,LIQU D | VAP. cb | 0.02748 0.6BE&D
MOLECULAR W#EIGHT, LiQ.|VAP.
MOL_NT. NOHCONDENSABLE
SPECIAC HEAT. UG | VAP, keal/kg. C | 0.504 | | 1.000 | i
THERMAL GOND. LIQ | VAP, kcal.m/h.n? C | 0.12084 | 1 5.82860 | [
LATENT HEAT _ koal/kg. AT c
INLET PRESSJRE kg ferm? (gouge)
VELQGITY m/a 0.60 3.66
PRESS. DROP, ALLOW./CALC. kg /om* C.12882 2.00516
FOULING RESIST. (MINY e C.h/keal €.00035 ©.00020
HEAT EXGHANGED koal/h 10+2175.08 WMTD_CORREGIED,C | 38,17
OVERALL 550.0734
TRANSFER RATE keal fre? &h [ SERVIGE 604.0000
CLEAN 1077.7844
CONSTRUCTION OF ONE SHELL SKETCH (BUNDLE/NOZZLE ORIENTATION]
kg/cm gy SIICLL BIDC TUBL SI0C
[ DESIGN/TEST PRESS. Vi 7
DESIGN TEMFERATURE.
NG. PASSES PER SHELL
CORROSION ALLOWANGE.
CONNECTIONS N
SIZE & ouT
RATING INTERMEDIATE
MO EA 118 0D 12.70____mm
TUBE THK,(MIN/AVG) mm 1.0 LENGTH 9601.67 mm
PITCH mm 16.0 PITCH_ANGLE | =30 -A60-E80 <= 45
TUBE_TYPE STRAIGHT MATERIAL SUS304
SHELL 1D (mrm) 204.70 [ MATERIAL SGP SHELL COMER {INTEG.) (REMOY.)
| CHNNEL_OR BONNET CHANNEL GOVER
[ TUBE SHEET—STATIONARY TUBE_SHEET—-FLOATING
FLCATING HEMD COMVER l IMPINGEMENT PROTECTION l
NO. EA 17 CuT =z 35 {HORI) (VERI)
BAFFLES (CROSS) TVPE I SPACING t7c | R45.42
BAFFLES (LONG SEAL TYPE 1N ouT
[ SUPPORTS—TJBE U—BEMD TYPE
BYPASS SEAL ARRANGEMENT TUBE /TUBESHEET JOINT GASKET
EXPANSION JOINT TYPE
CODE REQUIRENMENTS CODE_STAMP_YES/NO __ SPEC, TEMA_CLASS
WT /SHEEL:SHIFPING kg FILLED WITH WATER kg BUNDLE kn
RENARKS
. DATA SHEET—SHEL. AND TUBE
3 O CLIENT HEAT EXCHANGER (MKS)
& > PROJECT :
o PREPO. / PROJ. NO.
15 APPD., / /

Fig. 12 Data Sheet of a heat exchanger in the case of divided tube sheet type
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Fig. 13 Drawing for actual manufacturing of heat exchanger in the case of divided tube sheet type
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