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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Isi transferi, proses verileriyle baslayan bir muihendislik
isidir
Heat transfer engineering

iable process data

vIl F' ‘ )

starts vlwth rel

Farkh cap, boy ve malzemelerde projeye 6zel imalat / Project-specific manufacturing in various diar rs, lengths and materials

DEA Enerji; gbvde borulu esanjorleri sicak su, Secim; akiskan ozellikleri, debi, sicakhk programi,
buhar, kizgin yag, sogutma ve enerji geri kazanimi izin verilen basing kaybi, kirlenme egilimi ve bakim
uygulamalari igin projeye ozel olarak tasarlar ve erisimi birlikte degerlendirilerek yapilr.

imal eder. Selection jointly considers fluid properties, flow rate,
DEA Enerji designs and manufactures custom temperature program, allowable pressure drop,
shell-and-tube heat exchangers for hot water, steam, fouling tendency and maintenance access.

thermal oil, cooling and heat recovery duties.

8-60,3 mm 3 anatip 72 model

3 main types 72 models
Kaynak Uriin gamindaki boru capi araligi Sabit aynali, U borulu ve gezer aynal U tipi 6n secim tablosundaki tiriin kodu
Tube diameter range in source product yapi Product codes in the U-tube preselection
portfolio Fixed tubesheet, U-tube and floating-head table

designs

Katalog; (iriin ailesini ve standart U tipi élgileri én segim amaciyla sunar. Nihai tasarim, onayli proses verilerine gére kesinlesir.
This catalog presents the product family and standard U-tube dimensions for preselection. Final design is based on approved process
data.
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GOVDE BORULU ESANIORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Iki bagimsiz akis yolu, kontrollii 1si transferini saglar
Two independent flow paths enable controlled heat transfer

GOVDE TARAFI » 1GEGI§ / SHELL SIDE » 1 PASS ARSI, ¢ ZFSECE'S & P e =

Akis yonleri ve gegis sayisi birlikte 1s1 transferini ve basing kaybini belirler
Flow direction and pass count jointly determine heat transfer and pressure drop

@ Kirmizi akis govde tarafinda perdelerle boru demeti lizerinden capraz yonlendirilir.
Red flow is directed across the tube bundle by shell-side baffles.

@ Maviakis U borular icinde ilerler, ddniis bélgesinden gecerek ayni kafaya geri doner.
Blue flow travels through the U-tubes and returns to the same channel head.

@ Karsi akis yaklasimi sicaklik farkinin etkin kullanimini destekler.
Counter-current flow supports effective use of the temperature difference.

@ Gegis sayist; hiz, basing kaybi, kirlenme egilimi ve 1sil performans birlikte degerlendirilerek segilir.
Pass count is selected by balancing velocity, pressure drop, fouling and thermal performance.

Tipik akis gésterimidir; gercek nozul yénleri ve akiskan dadilimi proje kosullarina gére belirlenir.
Typical flow arrangement; actual nozzle orientation and flow allocation are project-specific.
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS

DEA

Dogru govde-boru mimarisi, bakim ve genlesme ihtiyacina gore segilir
The right exchanger architecture follows maintenance and expansion
needs

Sabit aynali / Fixed tubesheet

Sade ve kompakt yapi. Demet
gbvdeye sabittir; govde tarafinda
mekanik temizlik erisimi sinirhdir.
Simple, compact construction. The
bundle is fixed to the shell;
shell-side mechanical cleaning is
limited.

Tipik tercih / Typical duty

Temiz akiskanlar, orta sicaklik farklar
Clean fluids, moderate temperature
differences

U borulu / U-tube

Tek boru aynasi ve U donusli
demet. Borular termal
genlesmeyi kendi geometrisiyle
karsilar.

Single tubesheet with a U-bend
bundle. Tube geometry
accommodates thermal expansion.

Tipik tercih / Typical duty

Buhar, sicak su ve genlesmenin kritik
oldugu isler

Steam, hot water and
expansion-critical duties

Gezer aynali / Floating
head

Demet sékiilebilir; govde ve boru
tarafinda bakim erisimi ylksektir.
Yapi ve sizdirmazlik daha
karmasiktir.

The bundle is removable for
greater maintenance access on
both sides; construction and
sealing are more complex.

Tipik tercih / Typical duty

Kirli akiskanlar, yag ve yliksek sicaklik
farklari

Fouling fluids, oils and high
temperature differences

Not: Tip secimi yalniz akiskan adina gére yapilmaz; debi, sicaklik, basing, kirlenme, bakim senaryosu ve saha kisitlari birlikte degerlendirilir.
Note: Type selection considers flow, temperature, pressure, fouling, maintenance and site constraints—not fluid name alone.

www.deaenerji.com
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GOVDE BORULU ESANIORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Sabit aynali tasarim, temiz servislerde yalin ve gugli bir
¢ozumduir
Fixed-tubesheet design is a robust solution for clean services

SABIT AYNALI / FIXED TUBESHEET

Daha az hareketli parca, kompakt
govde ve tekrarlanabilir imalat.
Fewer moving parts, compact
construction and repeatable
manufacturing.

@ Boru aynalan govdeye sabittir; boru demeti
cikarilamaz.
Tubesheets are fixed to the shell; the bundle is not
removable.

@ Sizdirmazlk ylizeyi ve parca sayisi gorece azdir.
Relatively few sealing surfaces and components.

® Govde tarafi mekanik temizligi sinirh oldugundan kirlenme
analizi onemlidir.
Fouling analysis is important because shell-side mechanical cleaning
is limited.

@ Termal genlesme gerekirse govde kompansatériyle yonetilebilir.
Thermal expansion may be managed with a shell expansion joint
when required.

Secim odag: / Selection
focus

Akiskan temizligi e sicaklik farki  bakim erisimi » kompansatér gereksinimi / Fluid cleanliness = temperature

difference * maintenance access ® expansion joint need

Gdrsel lrlin 6rnegidir; baglant yerleri ve boyutlar proje sartlarina gére degisir. / Product shown for reference; nozzle positions and dimensions vary by project.
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS
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U borulu demet, diferansiyel genlesmeyi boru geometrisiyle

karsilar

U-tube geometry accommodates differential thermal expansion

¥

‘;_:- =

U BORULU DEMET /
U-TUBE BUNDLE

www.deaenerji.com

Tek boru aynasi, serbest
genlesme
Single tubesheet, free expansion

U donsli borular, govde ile demet arasindaki 1sil
uzama farkini ek bir hareketli ayna olmadan karsilar.
Demet govdeden cikarilabildigi icin dis ylzeylere
bakim erisimi saglanir.

U-bend tubes absorb differential expansion between
shell and bundle without a second moving tubesheet.
The removable bundle provides access to external tube
surfaces.

Uygun oldugu durumlar / Suitable
applications

@ Buhar ve sicak akiskan uygulamalari
Steam and hot-fluid duties

@ Yiksek sicakhk farki ve termal ¢evrim
High temperature differences and thermal cycling

e Cikarilabilir demet ihtiyaci
Removable bundle requirement

e Tek boru aynasiyla kompakt tasarim
Compact design with one tubesheet

Bakim notu / Maintenance
note

U doénisleri nedeniyle boru iginin diz ¢ubukla temizligi
sinirhdir. Temizleme yontemi ve boru malzemesi, kirlenme
mekanizmasina gore segilir.

Straight-rodding is limited by U-bends. Cleaning method and
tube material are selected for the fouling mechanism.
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Gezer aynali yapi, yliksek bakim erigsimi ile termal hareketi birlestirir
Floating-head design combines thermal movement with high maintenance
access

Sékilebilir boru demeti; govde ve boru tarafinda daha kapsamli mekanik temizlik.
Removable tube bundle enables more extensive mechanical cleaning on shell and tube sides.

SOKULEBILIR BORU DEMETI / REMOVABLE TUBE BUNDLE GEZER AYNA DETAYI / FLOATING-HEAD DETAIL

Ne saglar? / Benefits Neyi yonetmek gerekir? / Design
considerations

@ Ylksek sicaklik farklarinda genlesme serbestligi @ Daha fazla parca ve sizdirmazlik yiizeyi
Expansion freedom at high temperature differences More components and sealing surfaces

® Demetin gévdeden cikarilabilmesi ® Conta sec¢imi ve tolerans kontroli
Bundle removal from the shell Gasket selection and tolerance control

@ Kirli servislerde daha genis bakim secenekleri @ Bakim alani ve demet cekme mesafesi
Wider maintenance options for fouling services Maintenance area and bundle-pull clearance

Yadg, kirli proses akiskanlari veya yliiksek diferansiyel sicakliklar igin segenek; nihai konfiglirasyon proses hesabuyla belirlenir.
Suitable for oils, fouling fluids or high differential temperatures; final configuration follows process calculations.
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Yatay ve di
Horizontal
constraints

Yerlesim kontrolli / Layout checks

® Nozul yonleri ve borulama yiikleri / Nozzle
orientation and piping loads

® Demet cekme / kapak sokme mesafesi / Bundle-pull
/ cover-removal clearance

® Kaldirma noktalari ve sevkiyat sinirlari / Lifting
points and shipping limits

@ Havalk, drenaj ve enstriiman erisimi / Vent, drain
and instrument access

® Temel, kizak ve titresim gereksinimi / Foundation,
skid and vibration requirements

www.deaenerji.com




GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS

DEA

Esanjor dlgulendirme semasi, baglanti ve yerlesim kontroliinii netlestirir
The exchanger dimension scheme clarifies connection and layout checks

*L

**G

\

-

/

Olcii sembolleri / Dimension

symbols

A/B Govde giris ve ¢ikig baglantilari
Shell-side inlet and outlet connections

c/D Boru tarafi baglantilan
Tube-side connections

E Havalik ve drenaj baglantilari
Vent and drain connections

G Baglanti eksenleri arasi referans boy
Reference length between nozzle centerlines

H Ayna / baslik bélgesi referans boyu
Tubesheet / head reference length

K Arka bashk referans boyu

Rear-head reference length

*/**

Birim / Unit

Esanjor toplam boyu
Overall exchanger length

Ayna ile baglant ekseni arasi mesafe
Distance from tubesheet to nozzle centerline

Merkez ekseninden (st / alt dis sinira mesafe
Distance from centerline to upper / lower envelope

Mesnetler arasi mesafe
Support center distance

Cizimde belirtilen 6lcl referans noktalari
Dimension reference points shown in the drawing

Olgiiler milimetredir (mm)
Dimensions are in millimetres (mm)

Sema dlcekli degildir. Semboller genel yeriesim ve teklif calismalari icin referanstir; baglanti caplari, nozul yénleri, mesnet konumlari ve nihai
Glciiler onayl proses verileri ile imalat resminde kesinlegir.
Not to scale. Symbols are for layout and quotation reference; connection sizes, nozzle orientation, support positions and final dimensions are defined by
approved process data and fabrication drawings.

www.deaenerji.com
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS

U tipi teknik tablo - Seri 1 ve Seri 2
U-tube technical table - Series 1 and 2

SECIM TABLOSU / Tim olgiler mm, alanm? / nsions in mm; area in On secim icindir; nihai dederler proses hesabi ve onayli imalat resmiyle kesinlesir. / For
SELECTION TABLE m? preselec inal values f ing

ollow process calculations and approved dr

tion; j

Boru L maks. / Tube L m maks. / U m
1 D-AFU-10093 770 1715 570 168
1 D-AFU-10117 975 2125 1175 168
1 D-AFU-10142 1,42 1180 2535 1380 168
1 D-AFU-10174 1,745 1450 3075 1650 168
1 D-AFU-10192 1,926 1600 3375 1800 168
1 D-AFU-10217 2,172 1805 3785 2005 168
1 D-AFU-10249 2,492 2070 4315 2270 168
1 D-AFU-10267 2,672 2220 4615 2420 168
1 D-AFU-10292 2,925 2430 5035 2630 168
1 D-AFU-10317 3,172 2635 5445 2835 168
1 D-AFU-10342 3,425 2845 5865 3045 168
2 D-AFU-20164 1,647 770 1800 995 219
2 D-AFU-20208 2,086 975 2210 1200 219
2 D-AFU-20252 2,525 1180 2620 1405 219
2 D-AFU-20310 3,103 1450 3160 1675 219
2 D-AFU-20342 3,424 1600 3460 1825 219
2 D-AFU-20386 3,863 1805 3870 2030 219
2 D-AFU-20443 4,43 2070 4400 2295 219
2 D-AFU-20475 4,751 2220 4700 2445 219
2 D-AFU-20520 5,2 2430 5120 2655 219
2 D-AFU-20564 5,639 2635 5530 2860 219
2 D-AFU-20608 6,088 2845 5950 3070 219

BOYUTLAR /
DIMENSIONS
S / Type L1 3 L5 E1 E2 E3 E4
1 D-AFU-10093 1020 240 550 160 235 175 82 75 160
1 D-AFU-10117 1225 1045 755 160 235 175 82 75 160
1 D-AFU-10142 1430 1250 960 160 235 175 82 75 160
1 D-AFU-10174 1700 1520 1230 160 235 175 82 75 160
1 D-AFU-10192 1850 1670 1380 160 235 175 82 75 160
1 D-AFU-10217 2055 1875 1585 160 235 175 82 75 160
1 D-AFU-10249 2320 2140 1850 160 235 175 82 75 160
1 D-AFU-10267 2470 2290 2000 160 235 175 82 75 160
1 D-AFU-10292 2680 2500 2210 160 235 175 82 75 160
1 D-AFU-10317 2885 2705 2415 160 235 175 82 75 160
1 D-AFU-10342 3100 2915 2625 160 235 175 82 75 160
2 D-AFU-20164 1210 1000 590 190 250 190 100 90 135
2 D-AFU-20208 1410 1200 790 190 250 190 100 90 185
2 D-AFU-20252 1615 1405 1000 190 250 190 100 90 135
2 D-AFU-20310 1890 1680 1270 190 250 190 100 90 185
2 D-AFU-20342 2035 1825 1415 190 250 190 100 90 185
2 D-AFU-20386 2240 2030 1620 190 250 190 100 90 185
2 D-AFU-20443 2510 2300 1390 190 250 190 100 90 185
2 D-AFU-20475 2660 2450 2040 190 250 190 100 90 185
2 D-AFU-20520 2870 2660 2250 190 250 190 100 90 135
2 D-AFU-20564 3070 2860 2450 190 250 190 100 90 185
2 D-AFU-20608 3280 3070 2660 190 250 190 100 90 185
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

U tipi teknik tablo - Seri 3 ve Seri 4
U-tube technical table - Series 3 and 4

SECIM TABLOSU / Tim olgiler mm, alanm? / nsions in mm; area in On secim icindir; nihai dederler proses hesabi ve onayli imalat resmiyle kesinlesir. / For
SELECTION TABLE m? preselec inal values f ing

ollow process calculations and approved dr

tion; j

Boru L maks. / Tube L m maks. / U m
3 D-AFU-30288 770 1870 1020 273
3 D-AFU-30365 975 2280 1300 273
3 D-AFU-30441 4,419 1180 2690 1505 273
3 D-AFU-30543 5,43 1450 3230 1775 273
3 D-AFU-30600 5,992 1600 3530 1925 273
3 D-AFU-30676 6,76 1805 3340 2130 273
3 D-AFU-30775 7,752 2070 4470 2395 273
3 D-AFU-30831 8,314 2220 4770 2545 273
3 D-AFU-30917 9,176 2430 5190 2755 273
3 D-AFU-30586 9,869 2635 5590 2560 273
14 D-AFU-40401 4,016 770 1956 1200 323
14 D-AFU-40508 5,086 975 2366 1405 323
|4 D-AFU-40615 6,155 1180 2776 1610 323
14 D-AFU-40756 7,564 1450 3316 1880 323
|4 D-AFU-40834 8,346 1600 3616 2030 323
|4 D-AFU-40941 9,416 1805 4026 2235 323
|4 D-AFU-41080 10,798 2070 4556 2500 323
14 D-AFU-41158 11,581 2220 4856 2650 323
|4 D-AFU-41268 12,676 2430 5276 2860 323
|4 D-AFU-41375 13,746 2635 5686 3065 323

BOYUTLAR /
DIMENSIONS

3 D-AFU-30288 | 1190 915 . 500 250 . 275 250 . 130 . 100 235
3 D-AFU-30365 1395 1120 705 250 275 250 130 100 235
3 D-AFU-30441 1600 1325 910 250 275 250 130 100 235
3 D-AFU-30543 1870 1595 1180 250 275 250 130 100 235
3 D-AFU-30600 2020 1745 1330 250 275 250 130 100 235
3 D-AFU-30676 2225 1950 1535 250 275 250 130 100 235
3 D-AFU-30775 2480 2215 1800 250 275 250 130 100 235
3 D-AFU-30831 2640 2365 1950 250 275 250 130 100 235
3 D-AFU-30917 2850 2575 2160 250 275 250 130 100 235
3 D-AFU-30986 3050 2775 2360 250 275 250 130 100 235
14 D-AFU-40401 1230 950 500 255 300 270 130 115 260
|4 D-AFU-40508 1435 1155 705 255 300 270 130 115 260
14 D-AFU-40615 1640 1360 910 255 300 270 130 115 260
|4 D-AFU-40756 1910 1630 1180 255 300 270 130 115 260
|4 D-AFU-40834 2060 1780 1330 255 300 270 130 115 260
|4 D-AFU-40941 2265 1985 1535 255 300 270 130 115 260
14 D-AFU-41080 2530 2250 1800 255 300 270 130 115 260
|4 D-AFU-41158 2680 2400 1950 255 300 270 130 115 260
14 D-AFU-41268 2890 2610 2160 255 300 270 130 115 260
|4 D-AFU-41375 3095 2815 2365 255 300 270 130 115 260
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

U tipi teknik tablo - Seri 5 ve Seri 6
U-tube technical table - Series 5 and 6

SECIM TABLOSU / Tim olgiler mm, alanm? / nsions in mm; area in On secim icindir; nihai dederler proses hesabi ve onayli imalat resmiyle kesinlesir. / For
SELECTION TABLE m? preselec inal values f ing

ollow process calculations and approved dr

tion; j

Boru L maks. / Tube L m maks. / U m
5 D-AFU-50504 770 1956 1200 356
5 D-AFU-50639 6,39 975 2366 1405 356
5 D-AFU-50773 7,734 1180 2776 1610 356
5 D-AFU-50550 9,503 1450 3316 1880 356
5 D-AFU-51049 10,487 1600 3616 2030 356
5 D-AFU-51183 11,83 1805 4026 2235 356
5 D-AFU-51357 13,567 2070 4556 2500 356
5 D-AFU-51455 14,55 2220 4856 2650 356
5 D-AFU-51593 15,927 2430 5276 2860 356
5 D-AFU-51727 17,27 2635 5686 3065 356
6 D-AFU-60690 6,9 770 2043 1220 406
6 D-AFU-60873 8,738 975 2453 1425 406
6 D-AFU-61058 10,575 1180 2863 1630 406
6 D-AFU-61300 12,995 1450 3403 1900 406
6 D-AFU-61434 14,339 1600 3703 2050 406
6 D-AFU-61618 16,176 1805 4113 2255 406
6 D-AFU-61855 18,551 2070 4643 2520 406
6 D-AFU-61990 19,896 2220 4943 2670 406
6 D-AFU-62177 21,77 2430 5363 2880 406
6 D-AFU-62361 23,606 2635 5773 3085 406

BOYUTLAR /
DIMENSIONS

5 D-AFU-50504 | 1230 950 . 500 255 . 325 270 . 130 . 115 275
5 D-AFU-50639 1435 1155 705 255 325 270 130 115 275
5 D-AFU-50773 1640 1360 910 255 325 270 130 115 275
5 D-AFU-50950 1910 1630 1180 255 325 270 130 115 275
5 D-AFU-51049 2060 1780 1330 255 325 270 130 115 275
5 D-AFU-51183 2265 1985 1535 255 325 270 130 115 275
5 D-AFU-51357 2530 2250 1800 255 325 270 130 115 275
5 D-AFU-51455 2680 2400 1950 255 325 270 130 115 275
5 D-AFU-51593 2890 2610 2160 255 325 270 130 115 275
5 D-AFU-51727 3095 2815 2365 255 325 270 130 115 275
6 D-AFU-60690 1275 975 500 270 350 290 130 130 320
6 D-AFU-60873 1480 1180 705 270 350 290 130 130 320
6 D-AFU-61058 1685 1385 910 270 350 290 130 130 320
6 D-AFU-61300 1955 1655 1180 270 350 290 130 130 320
6 D-AFU-61434 2105 1805 1330 270 350 290 130 130 320
6 D-AFU-61618 2310 2010 1535 270 350 290 130 130 320
6 D-AFU-61855 2575 2275 1800 270 350 290 130 130 320
6 D-AFU-61990 2725 2425 1950 270 350 290 130 130 320
6 D-AFU-62177 2935 2635 2160 270 350 290 130 130 320
6 D-AFU-62361 3140 2840 2365 270 350 280 130 130 320
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

U tipi teknik tablo - Seri 7 ve seri sabitleri
U-tube technical table - Series 7 and series constants

SECiM TABLOSU / Tum élciiler mm, alan m? / All di
SELECTION TABLE m?

1ensions In mm, area in

7 D-AFU-70926 770 2105 1300 457
7 D-AFU-71173 11,73 975 2515 1505 457
7 D-AFU-71420 14,2 1180 2925 1710 457
7 D-AFU-71746 17,456 1450 3465 1980 457
7 D-AFU-71926 19,262 1600 3765 2130 457
7 D-AFU-72173 21,729 1805 4175 2335 457
7 D-AFU-72492 24,92 2070 4705 2600 457
7 D-AFU-72678 26,776 2220 5005 2750 457
7 D-AFU-72925 29,254 2430 5425 2960 457
7 D-AFU-73172 31,722 2635 5835 3165 457

BOYUTLAR /
DIMENSIONS
/ Type 11 L4 L5 E1 E2 E3 E4
7 D-AFU-70926 1302 1000 500 270 400 280 130 130 350
7 D-AFU-71173 1507 1205 705 270 400 290 130 130 350
7 D-AFU-71420 1712 1410 910 270 400 290 130 130 350
7 D-AFU-71746 1982 1680 1180 270 400 290 130 130 350
7 D-AFU-71926 2132 1830 1330 270 400 290 130 130 350
7 D-AFU-72173 2337 2035 1535 270 400 290 130 130 350
7 [D-AFU-72492 2602 2300 1800 270 400 290 130 130 350
7 D-AFU-72678 2752 2450 1950 270 400 290 130 130 350
7 [D-AFU-72925 2962 2660 2160 270 400 290 130 130 350
7 D-AFU-73172 3167 2865 2365 270 400 290 130 130 350
SERI SABITLERI / Kaynakta seri boyunca sabit kalan secili dlgtler / Selected dimensions constant throughout

SERIES CONSTANTS each source series

Gévde @ / Shell @ Govde t / Shellt Kol. boru L/ Tube L Ayak G / Foot G Ayakt/ Foott Ayak U / Foot U
2 245 22 300 20 219 5 95 219 5 250
3 300 24 370 20 273 5 165 273 5 275
|4 345 29 415 20 324 5 165 324 5 300
5 380 29 450 20 356 5 185 356 5 325
6 430 34 500 20 406,5 5 165 406,5 5 350
7 480 34 560 20 457 5 165 457 5 400

Kol. kisaltmasinin agik karsihigr kaynakta belirtilmemistir. @D ile gévde capr Seri 4 ve Seri 6'da farkli kaynak degerler tasir; degerler aynen korunmustur.
The source does not define the Kol. abbreviation. @D and shell diameter differ in Series 4 and 6; source values are preserved.
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS

DEA

Malzeme sec¢imi; korozyon, sicaklik ve iiriin safligini birlikte yonetir
Material selection jointly manages corrosion, temperature and product

purity

Baslica malzeme segenekleri / Main material

options

Boru / Tubes

Govde / Shell

Boru aynasi /
Tubesheet

Conta / Gasket

Karbon gelik, paslanmaz gelik, bakir,
piring ve bafon

Carbon steel, stainless steel, copper, brass
and cupronickel

Karbon celik veya paslanmaz celik; proje
sartina gore kaplama

Carbon or stainless steel; project-specific
lining where required

Govde ve boru malzemesiyle uyumlu
plaka veya dévme parca

Plate or forging compatible with shell and
tube materials

Akiskan, sicaklik, basing ve sékme
stkhigina uygun tip

Type selected for fluid, temperature,
pressure and opening frequency

Secim kontrolii / Selection checks

Korozyon hizi = galvanik uyumluluk = kirlenme

Temizlik kimyasi * sicaklik gevrimi e (rin kontaminasyonu
Corrosion rate * galvanic compatibility  fouling

Cleaning chemistry * thermal cycling * product contamination

www.deaenerji.com
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Kaynak ve test zinciri, tasarim niyetini sahada glivene
donustdirdir
The fabrication and test chain turns design intent into field reliability

o Proses verisi / Process data

Akiskan, debi, sicaklik ve basing kaybi sinirlar
Fluids, flow rates, temperatures and pressure-drop limits

KAYNAK DETAYI / WELD

DETAIL

e Isil boyutlandirma / Thermal sizing

Alan, boru diizeni, gegis sayisi ve hiz kontroli
Area, tube layout, pass count and velocity checks

e Mekanik tasarim / Mechanical design

Malzeme, et kalinligi, flang, destek ve genlesme
Materials, wall thickness, flanges, supports and expansion

0 imalat / Manufacturing

Kesim, sekillendirme, kaynak veya mekanik genisletme
Cutting, forming, welding or mechanical expansion

o Kontrol / Inspection

Gorsel, boyutsal ve proje planindaki tahribatsiz
muayeneler

Visual, dimensional and project-specified nondestructive
examinations

o Test ve kayit

Testing and records

Hidrostatik / sizdirmazlik testleri; kayit kapsami proje ve koda gére
/ Hydrostatic / leak tests; records according to project and code

Proje sartina gore TEMA geometrisi; ASME BPVC Section VIII, Division 1 veya Division 2 ya da EN
13445 mekanik tasarim kurallari ve PED 2014/68/EU uygunluk kapsami uygulanabilir. Kesin
kapsam teklif ve sézlesmede tanimlanir.

Depending on project requirements, TEMA geometry, ASME BPVC Section VIl Div. 1 or 2, EN 13445
rules and PED 2014/68/EU conformity may apply. Final scope is defined in the quotation and
contract.
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DEA

Kritik performans ayrintilari, boru aynasinda baslar
Critical performance details begin at the tubesheet

www.deaenerji.com

Boru-ayna birlesimi / Tube-to-tubesheet joint

Boru uglari, proses sartina gére mekanik
genisletme, kaynak veya iki yéntemin birlikte
kullaniimasiyla sabitlenebilir. Sizdirmazlk
gereksinimi ve onarim senaryosu se¢imde
belirleyicidir.

Tube ends may be secured by mechanical expansion,
welding or both. Leakage requirements and repair
strategy guide the selection.

Boru dizilisi / Tube layout

Ucgen dizilis, dusiik kirlenmede daha yiiksek
boru yogunlugu saglar. Kare dizilig, mekanik
temizlik icin dogrusal erisimi kolaylastirir.
Triangular pitch gives higher tube density in clean
duties. Square pitch improves straight-line access for
mechanical cleaning.

Perdeler ve tolerans / Baffles and
tolerances

Govde tarafi perdeleri akisi yonlendirir ve
borulari destekler. Perde-gdvde ve perde-boru
kacaklari, beklenen isi transferini disirebilir;
imalat toleranslari bu nedenle kritiktir.

Shell-side baffles direct flow and support tubes.
Baffle-to-shell and baffle-to-tube leakage can reduce
heat transfer, making fabrication tolerances critical.

Boru ucu geometrisi, havsa, tasma ve kaynak agzi degerleri
onaylr imalat resminde tanimlanir.

Tube-end geometry, flare, projection and weld preparation are
defined in approved fabrication drawings.
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GOVDE BORULU ESANJORLER / SHELL & TUBE HEAT EXCHANGERS D E A

Dogru teklif, dogrulanmis verilerle baslar
A sound quotation starts with verified data

Teklif talebinde paylasilmasi onerilen bilgiler / Recommended information

for a quotation request
Miihendislik akisi / Engineering workflow

@ Akiskan adi, fazi ve bilesimi - iki taraf / Fluid name, phase and
composition - both sides

Veriyi dogrula

@ Hacimsel veya kitlesel debi - iki taraf / Volumetric or mass flow rate - )
Verify data

both sides

Eksik noktalari ve tasarim sinirlarini
netlestir
Clarify missing inputs and design limits

@ Giris / hedef gikis sicakliklar - iki taraf / Inlet / target outlet
temperatures - both sides

@ Isilyiik veya kapasite hedefi; min. / nom. / maks. / Heat duty or

capacity target; min. / nom. / max. Alternatifleri karsilagtir

@ Isletme ve tasarim basinci / sicakligl / Operating and design pressure Compare alternatives

/ temperature Tip, malzeme, gecis ve bakim senaryolarimi

degerlendir
type, material, pass a

@ lzinverilen basing kaybi - iki taraf / Allowable pressure drop - both
sides

@ Kirlenme faktori ve temizlik ydntemi / Fouling factor and cleaning
method

Isil ve mekanik boyutlandir
Perform thermal and mechanical sizing

® Malzeme, korozyon ve kontaminasyon kisitlar / Material, corrosion

) ) . Ylzey, cap, boy, basing kaybi ve dayanimi
and contamination constraints

birlikte ¢z

Resolve a length, pressure drop and

@ Baglanti standardi, saha ol¢lsii ve yerlesim / Connection standard,
site dimensions and arrangement

Teknik teklifi hazirla ve sun
@ Uygulanacak kod, muayene ve dokiimantasyon / Applicable code, Prepare and present the technical

inspection and documentation proposal

x T

Datasheet, genel yerlesim ve test kapsamini
tanimla

datasheet, general arrangement and test

Ozel imalat ve dogrulanabilir teslim kapsami / Custom manufacturing with verifiable delivery scope

Isil hesap ® malzeme secimi ® genel yerlesim ¢ imalat * test * talebe gore kalite dosyasi
Thermal calculation * material selection * general arrangement ¢ manufacturing * testing ¢ quality
dossier on request

www.deaenerji.com 17



DEA




