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Independent Study Title  Design and Development of Heat Exchanger for
Treated Tank Water and Cool Waste Water :
The Case Study of The Frozen Shrimp Production Line

Author Aroon Theppant
Degree Master of Engineering
Major Program Sustainable Industrial Management Engineering
(Graduate School)
Academic Year 2017
ABSTRACT

The research objective is to utilize the waste water at 12°C to 20°C in exchange
with the process water at the temperature of 29°C. After entering the heat
exchanger, the process water will have the reduced temperature of 19°C and then
will be delivered to the cooler so the temperature of the process water will further
be reduced to 15°C to involve in the production process. Consequently, the cooler’s
energy use is lower. Since the common coolers used in these days have problems
about the clogeed system caused by shrimp residue, the cleanup of the system is
difficult and the maintenance cost is high. With this problem, the research and
development of the new heat exchanger is carried out, resulting to the Shell and
Tube Heat Exchanger type with the angled lid and the waste water flow control pads
allowing the water alternatingly running through the lower part and upper part of
each pad. The process water will flow in the 6 sets of the stainless tubes with 2 mm.
thickness, % inch diameter and 6 meter length. The space between the set is
5 centimeters for exchanging heat with the waste water flowing outside the tubes.

The study conclusion is that the new ‘heat exchanger can reduce the
temperature of the process water to 19°C so it can save the electricity cost of the
cooler for 886,485 baht per year and make the cleanup easier without taking off the

equipment parts, thus lowering the maintenance cost as well.

Keywords: Shell and Tube Heat Exchanger, Heat Exchanger for treated tank water

and cool waste water.
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AaLTIuUURazAusvandudiUszrediUsznauiuluge auudusweslsuinen
nsBautsudeadndn fudulsilfaunsoneaUssnautudiudofinnfuvioanuuinai
ued PHE WlefimsiAeuiasviiensiaden wazvhnsiazenn

Usslemiannnnsld Plate Heat Exchanger nn31s 2.1 Tdeneheninudeunnnau 5 wi
Frednunzresuruiidesuhuy nm 2.3 Ao wuumenszawindn dnvauriazadensiva
wuuiutau Tnensdsuiienisnisivanazanangs druukuateisan Wevszneudn
fhofu azdigduiavesdruyuriliAanslnauuuaisainuiu Snvueiiaesguuuy awads
nslvauvuiiuthu deasvdansifnngniuld
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A 2.3 SNwrYRIHLTADIFULUY fiD LuuaenIeawdind ey aneineuan
dl 1 v a U U 1 a 1
wn: enanswewnsnuiinalulagusendandsany mstiiesdauisUsemelneg

A1519 2.1 Uselewuiilasuananwizves Plate Heat Exchanger

sUBuU Uszlovu wadld
anwazvas PHE TssdvBammnisuaniaey  andunu
Anufougs wasminiu
Tassasrenanaeuld UFuussla Tdgusessurunndn
= aneNoAI9
1l Frame wihasagiviiday  desionisnsasasuuiy e suTulildanule
Frame Satauld uanuasuruiou vt
fndudassuinaniulans  Aansdudesiian anavigALATedEns

= A lgnglunsdouway
ANSLTURAY

1w enansiewnsausinaluladusendandsany msliihdendauvisUsemalneg

wisawaniUdsuninudausia Shell & Tube Heat Exchanger AW 2.4 309
wanidsuaudousiing veslvasgrwmisazegluad uasdnegmisavagluvio 146
N158ANUABUAILSDUTEVINTE AT VBUNAT LaTAIY-ANY ﬁm%’umﬂwaﬁgu%agﬂu
Snwazluagiuns vislwavuuild viemiaseddunisauieatuild uonainiens
senuuulsivedlvedifiensdsannfuviedls



AN 2.4 dnwalzues Shell & Tube Heat Exchanger tWuvisvuialug dwsulduanildou
ANSOU

N1 www.ienergyguru.com

Uof

- 59U Ue

- fianunumulunisiden
- pressure drop i

- asrammsalade

Toide

- ARz NE

- msthyeinwverhanuaserminlienn feslawiowtmuniiionantudiusenin
- aveanvuialild vunaidulunamieiedldgnesniuumudusn
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A998 2.2 MSUTBUNIBUTENRIN Plate Heat Exchanger 11U Shell and Tube Heat

Exchanger
Plate Heat Exchanger Shell and Tube Heat

Exchanger
gauniiduiy lel lila
vingaumnilindilgn 10°C (20°F) 50°C (100°F)
THulduanemiing la vlala
nsARYiaLtn-an AAIRY) (VTUWn)  waneiaAnig
sasdrunsuaniuasunang 3-5 1
fou
Sasdtvsnasldeu 1 3-10

u: enansewnsaLmalulagusendandany msliiihendauialsewmelng

2.2 NMIANYIYAAIYDIRAFINNTTY
ndaganisld indosmanivdsuanudou Tullagtuiduldesaiussaniamuiniy

sieluguliaaufou inaaumbu warnisiiaaiudeunduuilddn Jeirliyadives
gaamnssudvuialvg wasliyadigansizaiisanseunqunisinnulunainvang
gaamINTIL Faruuvenuderolull

- gREmINSIULAL

- QAAMNTTUNTEANY

- RMAMNIIUVAN

- QRAMINTINIMNT

- MANVINSININING

- szuuUiuenMd (HVAC)

- grawnssuhsufn
Lsalih (mislwdhendaivisuseimelng, 2560)

¥

nwiEnanwazlugaamngsy dAnwlaAnwdiegns uEm Bvane 1isa Mludnde
INugeamnssulunaialan wagusem 2PT Sdadugndauasimiisludszwmelng
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1. U39 Be1nz 3da i franuazdndmineinieauaniudsuainudeuniausiu
Furhszaulan Afnsldonuluainratsgraimnssy 017 emnsuazieiesiy iAo
FOEUS AN Qmammsmﬁuﬁ’/ﬁﬁu WagEY AN 2.5 UTEW Beng 3sA d1da Barwilu
asUszimadudiuuunn dmsuludszmalve fddnaulungamns waziilssnuluday
PRAVINIIUDATSUTURIA TYeDs

_ ® Headquarter and local subsidiaries
f @ Local agency
@ Technology licensee

A 2.5 d1inaures 890 135A ludszmanis o Wi Usemalne, Useine
w1ghenseily, UseinAesalnsiay g
fun:  Corporate Profile 2016 Version, Hisaka



Through our technology, we, HISAKA has created -
many of the world’s first developments in response
to the needs of the times.

Back in the days, when Japan relied on imports from the USA and Europe for most of industrial
machinery, HISAKA succeeded in developing Japan’s first dyeing machines, plate heat exchangers
(PHESs) and ball valves, using its own original technology. -y
As a global specialist manufacturer possessing technology to control the heat and pressure of & |
fluids, we have created many products that are “No. 1" in various ways — first in Japan, firstinthe \”?

world, largest in the world and so on, with “sophisticated manufacturing technology” as our basis.
We will be keeping up that spirit of development for future challenges in advanced manufacturing.

Technologieal capability
-.

(e
EIJ"-

1974
World’s fastest Jet dyeing machine
We developed a “Rapid Circular” Jet dyeing
machine that dyed reduce one-third of
process duration, and used one-half
energy comparing to Previous model.
We sold 6,000 units of the next
1966 two models, CUT-RA and

CUT-RZ, on world markets.
Plate evaporator
We developed the piate evaporator as
first commercial unit in Japan.
Related technology consists of our own
plate heat exchanger,

1955
Plate heat exchanger
Embarking.on development of a PHE
with original technology, we perfected
the “EX-2", Japan's first domestically
*" produced PHE.

1951
Dyeing machine

For the first time in Japan, we developed
a piece dyeing machine thatused a
wince tank lined with thin stainiess steel
plate. Subsequently we successfully
developed our own original
high-temperature, high-pressure yam
dyeing and drying machines.

World’s first circular Jet dyeing
machine

We developed the “Circular” - a dyeing
machine with performance hugely improved
over previous machines, realizing completely
in-liquid processing for the first time in the
world. It spearheaded our advance overseas
markets ~ for example being introduced for
the largest textile mill in USA.

Ball valves
We made use of our uniqueé stainless
stael processing technology to
develop Japan's first stainless steel
ball valves (2 and 3-way)
Subsequently we earned recognition
as “HISAKA Valve=Special Valve".

HISAKA's founding year

AN 2.6 N1sUleves Buny KsA Tul 1940-1970
u1: Corporate Profile 2016 Version Hisaka
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1986

Brazed heat exchangers
We developed a super-compact
brazed heat exchanger aimed at
manufacturers of chillers and hot
water supply systems.

1975
Y-Type 3-way ball valve

In response to demand for a
leakage free 3-way ball valve for
pneumatic conveyance of powder,
we developed and commercialized
a “Y-Type" 3-way ball valve.

™0

1975

Sterilizer made of Stainless steel
developed

Sterilizer for retort food in pouch.used to

be made of steel, we newly developéd-the
sterilizer which made of stainless steel to
make it cleaner and safer than ever.

World’s largest plate heat
exchanger
For use in eentral cooling systems (CCS) for
petroleum;,. LNG and chemical plants, we
faunched the “UX-100" - the world’s largest
PHE: This was the start ol HISAKA's history
as "Pioneer of JUMBO PHE"

2001
Aseptic rice cooking line

We developed an aseptic tice cooking line

that gives both safety and tastiness by

incorporating our groundbreaking rapid food
dditive-fre

pd
UX-160“SUPER JUMBO”
The world largest, SUPER JUMBO
PHE with 600mm Dia. made new
history of "Pioneer of JUMBO PHE".
UX-160 has 1.5 times larger
than existing JUMBO PHES.

High temperature- and
pressure-resistant PHE

We developed the “NX-50", that
achieved long life — double previous
lifespans — under high temperature
and pressure operation. It performs
at temperature up to 250°C and
pressure in excess of 9.5 MPa,

Friction-free ball valve
We commercialized the Duax® ball
valve, that achieves friction-free
between the ball and ball seat, for

sterilizer*RIC" and g
production of cooked rice.

sealing life even under
severe operating conditions.

About the company emblem

The design is composed of a Japanese sun-disc with

a letter 8 for “stainless” inside it.

The round shape represents maturity.

Contained in the emblem is the desire that each product
made by HISAKA will take on the rich humanity of all
HISAKA's members as it grows to maturity.

A 2.7 nsiulees Buny visa Tul 1975-2014
u1: Corporate Profile 2016 Version Hisaka




16

[ Financial Information

I HISAKA Group's Business Results

in Fiscal Year Ended March 2016 mOrders received
eLarge orders decreased in Valve and Other Division, but thanks to the Heat exchanger #Vital industry WValve Other
orders increased in Heat Exchanger and Vital Industry Division, the 100 millions of yen
consolidated orders received rose by 1.5% from the previous fiscal year to
25,770 million yen. 300
e®Heat Exchanger and Valve Division supplemented the decrease of Other
Division with their backorders, so that consolidated sales rose by 4.1% from 250 - . .
the previous fiscal year to 25,393 million yen. m [ w i D
®in spite of our efforts to promote cost reduction that includes a producnwty 200 ﬁ'
t and due to a

subsidiary busmess and several large orders with low price, operating income

1
decreased by 11.7% from the previous fiscal year to 1,184 million yen. ®
®Ordinary income decreased by 16.3% from the previous fiscal year to 1,532 100
million yen.
®in spite of expenses related to the amortization in a lump sum of goodwill in 50

Chinese subsidiary and recognition an impairment loss, net income attributable
to owners of parent rose by 104.6% from the previous fiscal year to 2,688

mition yen by gaining on sales of securtties. ToMar.2012 ToMar.2013 ToMar.2014 ToMar.2015 ToMar. 2016
24,4 bilon yen z«umm 250 bilon yen 268 billon yen _ 27.3 bilon yen

fore deduction of inter-s

ENet Sales mOperating profit, ordinary profit and profit for year
Heat ger  ®Vital ind v Ooth Jperating profit ~Ordinary profit WProfit for year
100 millions of yen 5 100 millions of yen
300 30 -
250 4 2
& =i y” ol
- i . -
~ I B . ®
& & o -
150 15
|}
100 i 10
0 5 I-: = i
fle, gl i P P IP
0
ToMar. 2012 ToMar.2013 ToMar.2014 ToMar. 2015 + ToMer. 2016 ToMar.2012 ToMar.2013 ToMar.2014 ToMar.2015  ToMar. 2016
233 billon yen 25.3 bilonyen  24.9 biion yen 259 billion yen - 26 d¥ion yen)
*Sums 10 Mar. 201 ward are betore doducti 1 inter-SegMeNttl karsactons

AW 2.8 Toyan1ensiuves yne e Tt 2012-2016
#u1: Corporate Profile 2016 Version, Hisaka

Tud 1955 w26 v BwInz 135A dnsiamieiesianasunnuouriauniu fu
wsnuosditude “Ex-2” waz Tudl 1996 aaw 2.7 iadeauaniasuanuiouiauny Alvg)
fglulan "UX-100" Wunsaiaussimansvesy. Baing 13dn Senldindu 'Pioneer of
JUMBO PHE".n M 2.8 a#uiiuldd7 yaruos Heat Exchanger ilunguilifintulul 2016
gAUETIRLTY 4.1% nTUReunth 25393 Aue (Buing, 2560)

2. U3 2PT $hifm iunseinanvealneiilde 3Q Brand nameAdesuaniudsuniny
You szuuviauiu Fdldlugnaivnssuednis, gnamnssuman, graimnssudszas,
gramnssudme, gaamnssuiedl Alssenluwauszna ngamme Wesnnduuisnuug
B slsifdoyanesmsfuidamesoassazau nw 2.9 axiulddaiesaniuasuay
$ouuuy Shell & Tube 3Q Brand ujudiliesldlugnavnssudladoy il 1a3esiay
$ou uamadonhamudy iesfuiididendusuaunn mndesdrshanuasen dedld
Aidernalumsduiuau faldselunstigesnuas
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SHELL & TUBE HEAT EXCHANGER

THE SHELL & TUBE HEAT EXCHANGER IS THE MOST COMMON TYPE OF
HEAT EXCHANGER WHICH USED IN THE PETROLEUM, CHEMICAL AND
HVAC (HEATING, VENTILATIONAND AIR CONDITIONING) PROCESS

AN 2.9 Lﬂ%@\?LLﬁﬂLUgﬁJUﬂ?qﬁJ%@u WUU Shell & Tube 3Q Brand Y8IUSEN 2PT 911A
Aun: 2PT catalogue
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= = d' a
AsanwInAluladiNanISHAR
1. ngUenuilsveavesiulaulind (First Law of Thermodynamics) w3engaysne
) A o L w A = ' A = U oA A vy "Bl
WAWIUW TaNn1571 “ndsuaansaieusunsegnatelowanivilalugdniviiald weily
anunsaassvulnd visovhanglgyaanelula” daludefiansannisaieloundsausening
SYUUAUAILINADULAD DELNUINNANIUTINYDITEUUNUAILINABUALTAIAIN Feg19Tu Tu
N3EUIUNNSNSEUULASUNEI9IUINALDNEL T USunaunaaanuiszuulasuagmniuusunm
WANUNAIARNgLEY (INTRILIMTNGINTUARAATUNEIY NTENTINANU, 2560)

2. nptefaesveuneslulaunfind (Second Law of Thermodynamics) nd1737
nsgvumsIsintuluiiansfiuuou uasndsuafiiienmnin uasUuim nTsuIuns
aliannsaiatuls rlidulunuits ngteiinils uavasmeuneslulawiing lefiagyin
Tanudeunassuannsawasuudadliumiduld egrsdeiies iliveslvainnsiasu
annzegiseaideaduiu nisdsuutastuniendnsdu ddiddnyiiaafossuuasdes
ndundanniunouisudy MaUAsuilasasuniseunuull andendt fdns dauves
Inaildsunisiasuanmenuuiaedenin “vedlnarau (Working fluid)” Sndnsaaus 2
5g%’ﬂis‘§wﬁﬂmﬁmﬁﬁmﬁ’u wagnIsasunasaa o duluufiannsedsuulag
Hounduld Tndnsuvudlazgnidendt “Sndnsfidounduld (Reversible cycle)” ustiianmsy
Tnanmenislaianunsadeunduld SgdnstiuazgniFands “Ypdnsdoundulalls (rreversible
cycle)” (FHnRALININGINTUARAAMUNATITY ATENTHINGNIY, 2560)

3. Usmiliudnanwludesivrssniseyinundanuludumeiiauaznisamuyes

\Aoadnsgunsal wagsruun 1 Tudesdreluil

n. MsUsuUTIUsEAVE s s damas

9. Mydesiumsgoidendeay
msmdssndimdeanmsliudngundln
madoullngsnudnuseinnmis

3. nMsUFuUgImsldlnih e IsuTul seddseneumdalniin nsanaau
Aon1snasuliiihgean Turnenusaanislondsnulninasanvesssuy nsldgunsal

L D

I fmangaufunsy wagdsnmsdu

a. msltiniesdnsuiogunsal MfusansnmgenasnIusEUUAIUALNTINAL
uazaniitaelumseysnundsny

v, mIsydnundsnulagiiu (@infaumnensynnasmundsnuy nsmsa
NAWY, 2560)
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2.3 NINUNIUITIUNTIY
unaruAdeineatas

(n3ulseaugaamnssy, 2551, w1 47) ndnujUAamaluladniswdniiazenn
gaAmINIINe N INaLtuTs unAuFes Fegnadl 1 MauwanAsuarmdeusswiainge
futhAvdmiunamindulagld Plate heat exchanger (PHE) 99 nénnsuasmaa tide
mfmwmumimams?iaﬁQquﬁ@‘{’"1ndwqmmﬁﬁﬁummaaﬁﬂmamqquﬁﬁﬁudam%
wosantnduldlaelfgunsaiuaniudeuanuou Fueninandumstmdsnuiindely
ddenduanlivselewiud sumglvenindefigeiu Sufnnanassllunszuiunsthdn
ievilissAnsnmaessruuitu Tnefl vngungdvesindeifinan 15°C fu 25°C 9
inUszansamvesszuuanuyldldeendiauluuivesmsifindnsnisiAniing uazan
nafniAuiiFeanis lenndawing

(N50159URNAMNTTY, 2551, N 66) Mé’ﬂﬂg’jﬁ@L%ﬂiuiagmswﬁmﬁazmm
gRaMNIIIEMITMzIanTLTs Unananes fegrenisliated 2 nsuanidsuanuieu

£%
o a

seniudeivinavdniurdadidulagldiewaniudaumiuiou 91n ndnnisuazvena
A0NUUTTNOUNISLNIAINISHAMRAY 15 A/ Tgdulszana 20 AUAL/FuLRE @0
Uszneunisresnieutinduiifioamall 7-8.°C Ui 400 au.a./3u uasdnduiiiiunisly
Tu nsgurumsnaakanundilaumgin anudseneunsisiiluangamaiinaulagly
\SaananiUdsund1useu (Plate heat exchanger, PHE) Aauinluvintdidu us PHE 3
AMUAINITOIUNTVINGIRAINR mmimmﬂLﬂﬁsummlﬁulﬁqqqm 15 au.4./97039 AaUuaY
fundendailgungiisn eguiuia 100 av.u/du 3nMsnTingamgiiluassuigunds
suswidendiannisuanideu aAnusounie PHE dndeiidudn wavdndedu q wuind

a P ~ = e = I s o 4 v
gauniusenn 22 ssrneaided Jsiluwrfniavispuiiuranindeluassuneinfunldan

a g a d‘ o goj @ 2l d‘ £% [ r-:l' % 4‘
gaumgivenhdunagyinhigulagldvieuaniisuanuseurey MagidiaTes PHE

an mnauliuuss anulseneunislodniduaamnd 7-8 esewaidea Usuia 400
au.a/3u Tunssurunisuda RefidndeMaudn (gungl 10 esmwadua) Udesitadiuiu
1N anulsenaunsiladnideuiananidansamgiuinuieudnssuuyhiiguleagld
LASDILANLUABUANNSDU (PHE) WU dwisalddndeuntanidsuanusauduinnulaiiies
300 au.u. 189310 PHE Hawindn Sadsundeniuinmaelassaigszuieiilusinduu
A A = a 9 ° v e a ~ A A '
defeenunnniasesuaniUasuanuiow ilidndslugssunelgamgiindseguseuin 22
IALYALTYE
anmvaeliuuse ndwinmsindaienaniudsuninuseuluaszuigll wuding

c{' v g a d' I3 [y qol a d' a goj [ d' a ] d'
wantlasuausau vasuwdeduivinfunttlunisuaniiniu WeafavowaniUasuainy
Sou 3 yaldadlulunszureiniiiu udildesinfuriurieuaniasuaiudeuldaaumaiives
Wiluusiazgn Uselerdiilasu sueswgeans anenlnitluniswanundu 157,872 v/
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AuAIInaay - Mlrszuuindnideiiadesnin wasiuseansanadu
- annsintgAsusulaeantunla 37,656 Alansu/A
- annsiiafnedamasineanlenla 31.6 Alansu/al

NANITINANTUNT

1. 313005 United States Patent Application Publication 1aufi US2005/0284606
Al ld5uanEURslutun 29 S 2548, nszurunswanildsuninudeulseneudionisi
audududisussnveweslnalasnisuaniUdeunuieulaenideuiuvedivail aowmay
Usznaudetuneusioluil

nsihveamanafausnausduduodiedenassyn U-tube Audnansiiuuaegng
ToaludouusnuaziunSauianussu

nMstvenaIfidesduUAenesresvie utube uiaziwneuwUseandudiy 9
Mnudadusulsutiitausniduanidunisasiandeuiisondulsuiieutu laumudou
LLiﬂﬁ'Lﬁuﬂdwﬁwmﬂmﬁﬂé’aaaaﬁﬂLLazsqwaamaqLsum%auﬁ%fau%uL?;JuLLmﬁaaﬁmﬁw PR
gumpiiuazdanssiiiarsdostunisiansou silliAnnsszuisamuieusioveanaiad
deduarvemaIdaLsnTiliauiou

nsUszRvgiRasiufuanUBauanuSeuiioldlunsyuiunsdhadu
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wo United States
a2 Patent Application Publication o Pub. No.: US 2005/0284606 Al

LS 2050284000641

43y Pub. Date:

Dec. 29, 2005

(51) Int. CL7

Jun, 25, 2004

Stahl
(54) HEATD EXCHANGER AN HEAT EXCHANGE
PROCESS
(75) Imventor: Henrik Otlo Stahl, Rungsted Kyst
(DK
Correspondenos Addross:
DICKSTEIN SHAPLIRO MORIN & OSHINSKY
LLP
2101 L Street, NW
Washington, DC 20037 (LUS)
(73)  Assignee: Haldor Topsoe A/S
(21)  Appl Mo 11/165,458
(22)  Piled: Jun. 24, 2005
(300 Foreign Application Priority Data

(V) i PACZ004 D099E
Publication Classification

et F2EH 29/00

(52)

(37)

SRR [ Tt

ABSTRACT

Heat exchange process comprising sequential cooling » lirs)
Huid by indirect heat exchange with a second fuid and
comprising the following steps:

introclucing the first Muidd sequentiaTly into a least wa
concentric U-tube bundles defining at least a fiest
heating zone and a second heating sone respectively,

introclucing a second Muid oni the shell side of the
U-ibe bundles, each heating zome partislly sepa-

rated From the other

s wall, the first beating zone

heing a colder sone and the second healing sone

being a hotter 7o

e, the tube bundle of the first colder

heating zone being made ol g low alloy steel aml the

tube buncle of ¢

ond hoteer heating zone being

made ol a termperature and corresion resistant alloy,

withdrawing the cooled second fluid and the beated first

fuid.

ok

The invention also concerns a heat exchanger Tor use in the
above process,

AW 2,11 AvsUnsiavd US 2005/0284606 Al

=
Nna: www.

google.

com/

patents
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Y

3, AV3URS United States Patent Application Publication vl US2009/0151914
AL ldsuavEtnslutudl 18 fquisu 2552 msthiausirdesuaniuasuauiouiieliingg
mamawaqma:}Lﬁaﬂaaﬁ’umilﬁmqmmﬁqﬁu w3osanasuainudeusiuieiomay
melusuaniasy Fadureanainssuiunisusniiuainvienssuiunsdsanilasuniy
¥ouunsdiu 1deananiasuaudousiudaddontunansdmdvadmiuresatiaesadly
wiesiaudeounuuldideomamaiiionaniudsumnudoufure unainsEuIunIsUsA

VOUNAINNABINFUAUVIDNTZVIUNITOU 9 LiielANSTouNINTUY

| 0 0 R A
US 20090151914A1
as United States

a2 Patent Application Publication o Pub. No.: US 2009/0151914 A1

Mostofi-Ashtiani (43) Pub. Date: Jun. 18, 2009
(54) INTERNAL HEAT EXCHANGER/MIXER FOR Publication Classification
PROCESS HEATERS (51) Int.CL
F28F 9/00 (2006.01)
(76) Inventor: Mohammad-Reza F28F 922 (2006.01)
Mostofi-Ashtiani, Naperville, IL F24C 3/04 (2006.01)
s) (52) US.CL v, 165/158; 165/159: 126/91 A
Correspondence Address: (57) ABSTRACT

HONEYWELL INTERNATIONAL INC
PATENT SERVICES

101 COLUMBIA DRIVE, P’ O BOX 2245 MAIL
STOP AB/2B

MORRISTOWN, NJ 07962 (US)

A heat exchanger is presented that provides for mixing of a
process fluid to prevent localized spikes in temperatures. The
heat exchanger includes a mixing chamber within the
exchanger, where a first process fluid passes from process
tubes after being partially heated. The heat exchanger further
includes an intermediate shell for passing a second process

(21)  Appl. No.: 11/958,993 fluid intothe fired heater and for exchanging heat with the first
process Muid. The fluld flows [rom the mixing chamber to
(22} Filed: Dec. 18, 2007 other process tubes for further heating.

B
—

N ;

— R — — —

10/ 38 36

20

N

AN 2.12 US2009/0151914 Al

fian: www.google.com/patents
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a

3. @nSUms United States Patent Application Publication L@ US2013/0255923
Al le3uansUasluiudl 3 naneau 2556 Ia3eananiUdsual1udeunuy shell and tube
Usznaudeviefaniudou (6) deuseumsiUion (1) viefiieusesuteslatsvda (11)
NuLRUTaen (5) fivanesunilsasiivosszuigonn (12 ) iuusugsiivarsdnsuniaias
FrudonveaiasuaniUasuaiudeuvewieiiuduiufivhanudusuuiiesesdu viefin
audeunaviimnenisivavesdenosatetiooniuny wounuuitadrssuiududunse
LAY UNNTISEEER S E NI a T lF S UNTI095UTiFBIn 15929 IFlE NI IRAUL UL BIUHY
FllAlusumafiBostuviofinaudeuitelild veweudnuinwemaunuulusisesdunas

dnidunilsazsosiudiudu 9 vouieneganny

US 201302559:

33923A1
as United States
a2 Patent Application Publication o, Pub. No.: US 2013/0255923 Al

Artamo et al. (43) Pub. Date: Oct. 3,2013
(54) SHELL AND TUBE HEAT EXCHANGER (52) US.CL
(75) Inventors: Arvi Artamo, Veildola (F1); Pentti %:;(; e rrsinssnsessnsnns FIBE S0 (21”6';]0‘:3

Juhola, Espoo (FI} ] T
(73)  Assignee: RINHEAT OY, Espoo (FI}
(57) ABSTRACT

(21)  Appl. No 13/992,903
(22) PCT Filed: Dec. 9, 2011 A shelland tube heat exchanger include heat surface tubes (6)

surrounded by a shell (1), the tubes communicating with an

(86) PCTNo: PCT/FI2011/051095 inletend chamber (11) through a tube sheet (5) at one end and
with an cutlet end chamber {12) through a tube sheet at the

§ 371 (o)1), other end. and in the shell side of the tube heat exchanger

(2), (4) Date: ~ Jun, 10,2013 there is at lcast one baffle plate made of flat strips for support-

ing the heat surface tubes and guiding the shell-side flow. The

(30 Lioreign Application Priority Data flat strips forming the baffle plate are straight and thinner than
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2 ethvssl funuasd 960 1,056 1,162
3 anlwiih FunuAsT 3,000 3,300 3,630
4 elnsdwei  dunuedd 1,200 1,320 1,452
5 Rupau FunuAsH 600,000 660,000 726,000
NN
FaufuuAus 1,360,000 1,770,000 2,124,000
sdunuAsi 605,160 665,676 732,244
srudunuiiavun 1,965,160 2435676 2,856,244
8.4 NM3AsIERUszUIUNIsALS
#1579 Usennauniseunils-vienu (3 U)
deuil sems U 1 i) 3
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4 vn duyuned 605,160 665,676 732,244
5 ls/ewu s 2,034,840 2,564,324 3,143,756
ALY
6 W ey - - -
7 vin eendedne Gudssozen - - -
8 #h menibedng - - -
9 GFufseydy - - -
10 Mls/venu avsneuinnn® 2,034,840 2,564,324 3,143,756
11 Wn ddula - - -
12 mls/aenu ans 2,036,840 2,564,324 3,143,756
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Design and Development of Heat Exchanger for Treated Tank Water and Cool Waste Water :

The Case Study of The Frozen Shrimp Production Line
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Abstract

The research objective is to utilize the waste water at 12 °C to
20 °C in exchange with the process water at the temperature of 29 °C.
After the process water enters the heat exchanger, its temperature is
reduced to 19°C and then will be delivered to the cooler so the
temperature of the process water will further be reduced to 15°C prior to
entering the production process. Consequently, the cooler’ s energy
consumption turns lower. The cooler types commonly being used in these
days have problems about the clogged system caused by shrimp residue
so the system cleanup is difficult and the maintenance cost is high.
Concerning Lo this problem. the research and developments of the new
heat exchanger are continually carried out. One achicvement is the Shell
and Tube Ileat Exchanger type with the angled lid and the waste water
flow control pads allowing the water alternatingly running through the
lower part and upper part of each pad. The process water will flow
through 6 sets of the stainless tubes with 2 mm. thickness, ' inch
diameter and 6 meter length. The space between each set is 5 centimeters
for exchanging heat with the waste water flowing outside the tubes.

The study conclusion is that the new heal exchanger can
reduce the temperature of the process water to 19°C so it can save the
electricity cost of the cooler for 886,485 baht per year. The new system
also makes the cleanup easier without taking off the equipment parts so

it minimizes the maintenance cost as well.

Keywords: Shell and Tube Heat Exchanger, Heat Exchanger for treated

tank water and cool waste water
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