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I3 “SMNPO - Engineering” JSC at a Glance

“SMNPO - Engineering” JSC, founded in 1896, is among
eastern Europe's largest machine-building enterprises
focesed on manufacturing of equipment and providing integral
solutions for oil, gas, chemical, petrochemical and power
industries.

Product list of the company includes but is not limited to unique
types of compressor equipment, pumps, centrifuges, gas ball
valves, tanks, pressure vessels, mass- and heat exchangers
as well as packaged facilities, namely: gas treatment units
(drying, H2S removal, fractioning etc), compressor stations,
fuel gas skids and other products individually designed,
fabricated and tested according to specific project
requirements.

Products diversity owes to company's advanced engineering
and manufacturing capabilities. Facilities incorporate
dedicated yards equipped with the most advanced equipment
and cutting edge quality control facilities. Testing facilities
comply with the strictest requirements to materials testing,
product performance, acceptance and full scale tests of the
manufactured products.

High quality of the products is ensured by means of
qualityassurance and control system that fully complies with
international standard ISO 9001. All products comply with the
requirements of domestic and international standards.

Products and solutions for chemical, petrochemical oil & gas
industry is one of the key expertise of “SMNPO -
Engineering” JSC.

Equipment produced by the company operates at almost all
chemical plants in CIS countries.

Heat exchangers were supplied for process lines of
concentrated nitric acid, distillate, oil and gas refineries.

In recent years heat exchangers were supplied to the following
chemical plants: GrodnoAzot JSC (Belarus), Alvigo JSC
(Lithuania), Shchekinoazot JSC (Russia), oil and gas refineries
of Surgutneftegaz JSC (Russia), CS Astara (Azerbaijan), BCS
Zevardy, BCS Gazli (Uzbekistan), BCS Naiyp (Turkmenistan),
etc.
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Spiral Heat Exchangers

Spiral heat exchangers are recuperative heat-exchange
apparatus designed for heat transfer from hot medium to
a cold one through heat-transfer surface made of coiled
strip spirally wound forming two non-intercommunicating
rectangular cross-section spiral. In order to provide
spirals with sufficient buckling strength under linear
external pressure, as well as to fix the distance between
the spirals, the carrier pins and spacers are installed.

Heat exchangers are applied for heat exchange between
operating media: liquid-liquid, gas-gas and gas-liquid, as
well as vapor and vapor-gas mixture condensation. Heat
exchangers can operate both under vacuum and under
pressure of operating medium up to 10 kgf/cm2, within
the temperature range of operating medium from minus
20°C to +2009C. Spiral heat exchangers can be made of
any rolled material subjected to cold treatment and
welding.

Spiral heat exchangers are heavy-duty apparatus, they
show high and relatively stable heat transfer coefficient,
structure compactability, increased coolant rate,
uniformity of coolant flow area in the canal operating
space; due to this fact the heat-transfer surface
contamination is less than in apparatus of another type
that enables to operate heat exchanger for prolonged
period without cleaning.

Operating medium contra-flow motion is performed in
the spiral heat exchanger. Cold medium enters the
apparatus at the periphery and s located in the external
channel; due to this heat exchanger has low radiation
losses. Hydraulic resistance of spiral heat exchangers is
lower than of tube-and-shell heat exchangers given the
same liquid flow rate.

By the method of channel sealing the heat exchangers
can be manufactured:

type 1-with dead channels
type 2 - with end-to-end channel.

Spiral heat exchangers with dead channels are the most
commonly used. Each of two channels of such heat
exchanger is welded by one end from mutually opposite
sides. Such sealing method prevents coolant mixing in
case of gasket joint leakage. After heat exchanger
covers removal both channels can be easily cleaned.

Heat exchangers with dead channels can be made in the
following versions:

version 1 - with flat covers, applied for heat exchange
between operating media: liquid-liquid, gas-gas and
gas-liquid;

version 2 - with conical cover, applied for heat exchange
between operating media that change their aggregative
state in the apparatus - during vapor and vapor-gas
mixture condensation.

Heat exchangers used for steam condensing
(condensers) are installed in a vertical position only.
Steam or steam-gas mixture goes through the conical
cover of the heat exchanger and into most of the spiral
curves of the open channel simultaneously, except for a
few external curves. The vertical position of channels
excludes the possibility of condensate plugs and fluid
hammers. The produced condensate flows down along
the vertical channel walls, is collected in the bottom part
of the heat exchanger and flows through the spiral into
the condensate drain nozzle located in the bottom part of
the overflow chamber. The remaining non-condensed
part of the medium goes through a few of the external
channel curves via a spiral, becomes cooled and is
drained away through a nozzle.

In type 2 heat exchangers (with end-to-end channels),
one channel is produced to be open on both sides, which
allows to carry out its cleaning while the covers are
removed, and the second one, the so-called “blind”
channel, is welded on both ends. The “blind” channel
cannot be cleaned via mechanical means, so it is used
for the supply of mediums that do not leave any residue.

Heat exchangers with an end-to-end channel can be
manufactured in the following makes:

make 1 — used for pre-heating of waste water and other
polluted mediums. They are coiled with channels of
varying breadth: the steam or water supply channel is
narrow and is called “blind”, and the channel for polluted
medium is wide, end-to-end. The machines have two flat
covers, one of which is screw-on and easy to remove,
allowing to reduce the disassembly time of the heat
exchanger for the end-to-end channel cleaning;

make 2 - used for pre-heating or cooling of high-viscosity
liquids and gases. The machines are furnished with two
spherical covers, allowing the high-viscosity medium to
go into all the curves of the end channel at the same time.
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(48 Spiral Heat Exchangers

Spiral heat exchanger of 1 type, design 1,2

4 holes @25

Spiral heat exchanger of 2 type, design 1

El 320|—_A—|

1395

665

4 holes @22
700

1330

Spiral heat exchanger of 2 type, design 2
4 holes 25

1290
1080
1150
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Spiral Heat Exchangers

Types and basic parameters of spiral heat exchangers
are listed in the Table 1.1.

The example of designation:
Heat exchanger S1-31.5-6-1K

For spiral heat exchangers manufacturing besides of Legend:
steel, specified in steel grades catalog, another S - spiral;
materials can be used as well. 1 - type of heat exchanger;
Basic dimensions and characteristics of spiral heat 31.5 - heat exchange surface, m2;
exchangers are given in corresponding tables. 6 - nominal pressure, kgf/cm?2;
Spiral heat exchangers with dimensions which are not 1 - design;
specified in the catalog, if necessary can be designed K - material
and manufactured in accordance with State Standard (K - corrosion-resistant,
GOST 12067. U - Carbon)_
Types and basic parameters of spiral heat exchangers Table 1.1
Pressure, yIPa .
Nominal (kgflcm=) Working
Type Design Purpose heat exchange media
surface, Excess | Residual temperature,
m?2 °C
. For heat-exchaning between
1 - with dia- liquid-lauid
—wi plain cover media: liquid-liquid, 10; 20;
1 - with gas-gas, liquid-gas 31.5: 40 not lower
dead-end - - U an to 1.0 (10)
channels 2 — with For steam condensation 50; 63; 0.08 (0.8)
cone-shaped and steam-and-gas mix 80; 100
heat exchangin
cover ging From -20
1 I_' Wf'lth For sewage water and 0.8 (8) o +20
. plainfiap other polluted media heating '
2 -with cover
end-to-end 20 -
channels 2 — with . . .
. For high-viscosity
spherical liquids and gases 0.6 (6)
cover

Basic dimensions (mm) and characteristics of heat exchangers of type 1, design 1 made of stainless steel

Table 1.2
) T — g5 -
S | s | < S | g z
g% S s & |=0. | 2E Weight, kg S o
cgl|3 o < 2T E| - Laowm
SSI5E H | h |hi| 1| A|A|A|DN|SE|ZelE8s| 225 s
38 |2€E 1 1 2 E|GF| 80l g=F Egw
t|E < - < nQ O o o—F
g3 |2 s |5 |°8°| 23 =G
e s |2 g |82 [ pwa | G 8
- 0.6 1.0
Steel
10 1170 | 940 | 700 | 560 | 900 [1060| 250 | 65 | 400 |12.5|0.0048 | 17.28 970 1170 12X18H10T
20 1230 | 1000 | 730 | 620 1380 400 | 25 |0.0048 17.28 1720 1770 Steel
960 12X18H10T
320 | 100 Steel
315 1350 | 1100 | 800 | 770 1485 500 [31.5| 0.006 21.6 2300 | 2560 HOX17H13M2T
40 | 12| 1850 | 1600 |1050| 700 | 1330|1300 20 2430 2760
50 720 1460 25 2990 3460
63 1930 | 1660 |1100| 810 1640 1000 315 0012 43.2 3800 | 4260 Steel
1400 400 | 150 : 12X18H10T
80 900 1800 40 4700 5450
100 2180 | 1910|1225 1960 1250 0,015 54 6050 6680
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Spiral Heat Exchangers

Basic dimensions (mm) and characteristics of heat exchangers of type 1, design 1 made of carbon steel

Table 1.3
E —
Q — = —~
S| 5 g |E | T |34 s K
SE|IS 5 |8 |gSw|EE Weight, kg 5N
£q|3 2E|S[E8E|8Ts 528
eg| 3| H he | | A | A1 |A2|DN| oc v E 5l g| T2% € gl
Ve | B < ° c?0 8t = S
= 5| @ = < 09 x= 8 =
< 2 [ © pre) n © ; 2 pan)
2§ s |2 g |&¢ R
T s & s |Z> P, MPa &
®] —
0.6 1.0
20 1150 (250 14.3 1650 1680
630
315 1610 | 1300 | 960 1230 | 1350 100| 700 [22.5| 0.0084 | 30.24 2600 2630 Cr3cn4
320
40 750 1450 28.6 3200 3230
50 |12 1500 227 3800 3960
2030 1760|1150 | 720 | 1525 1100 0.0138 | 49.68

63 1585 28.6 4740 4760
400|150 C13cnd

80 1930 | 1660|1100 1800 1000 0.012 | 432 5430 5450

900 | 1400 40
100 2180 | 1910|1225 1960 1250 0.015 54 5930 5960

Basic dimensions (mm) and characteristics of heat exchangers of type 1, design 2 made of corrosion-resistant steel

Table 1.4
S
IS - Channel =
o.| E g @ cross- :E s o
SE £ B = S| sectional | = | weight, kg =)
< g| T ’ w—g| < | area m? 8 € Low
2ol H h h1 | L L1 | L2| A|C | E]|o o ! o © = ©
X © E Y— — Lo
O w—| — o © E0n
- ; 0} D % o o z\ Q_\(ﬁ/ -
20 S |5|-gs|-g5 |38 5 8
T2 S |585| 585 |wg| P MPa 2 0
O Seo@l Lo >
s E s E 06 | 1.0
10 1230| 1000| 700 | 560| 900 [1060| 250 (200| 65 | 50 12.5/0.123 960 | 1160 12XS‘It8e|-eI1IOT
400 0.0048 |17.28
Steel
20 1290( 1060| 730 | 620 060 1380 25(0.264 1720 | 1750 12X18H10T
Steel
315 1410{ 1160| 800 | 770 1485|320 250 100| 65 | 500 |31.5/0.337| 0.006 | 21.6| 2200 | 2470 10X17H13M2T
40 12 1910| 1660| 1050| 700 {1330 | 1300 20(0.208 2420 | 2700
50 720 1460 251(0.264 2920 | 3400
1000 0.012 | 43.2 Steel
63 1990(1720|1100| 810 1640 31.5/0.337 3700 | 4200 12X18H10T
1400 400|300|150| 80
80 1800 4550 | 5000
900 40(0.432
100 2250] 2000 1270 1960 1250 0.015| 54 | 5700 | 5900
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0 Spiral Heat Exchangers

Basic dimensions (mm) and characteristics of heat exchangers of type 1, design 2 made of carbon steel

Table 1.5
IS
£ — Channel =
on| E o 2 cross- ©E , = 8
S gl = c sectional 24 | Weight, kg c
RS B, 2 £ area, m?2 8 € 2o
SSS|H|h|h| 1| L| Li|L|A|C|E|[BE| S ! sE s-o
o 8~ ! - y— < Enw
o= D = S S ol
s 2 s 2 = oE | _oE| 25 = 8
|8 = | 2 |z£2|252| 88| pwmPa |3 G
() =0 o= g (&)
(@] il L o c L O = >
= = 0.6 1.0
20 1150 | 250 143 | 0.123 1580 | 1650
630
315 1610{1360| 900 1230 | 1350 250(100| 65| 700 | 22.5 | 0.236 |[0.0084| 30.24 | 2500 | 2600 Cr3cn4
320 ToCcn
40 750 1450 286 | 0.34 3050 | 3200
50 [12 1500 227 | 0.275 3750 | 3940
2090(1820|1150{720| 1525 1100 0.0138| 49.68
63 1585 28.6 | 0.336 4720 | 4740
400 (300|150 80 C13cn5
80 1990|1720| 1100 1800 1000| 31.5 0.012 | 432 | 5420 | 5430
900| 1400 0.43
100 2250(2000( 1270 1960 1250| 40 0.015| 54 5910 | 5940
Basic dimensions (mm) and characteristics of heat exchangers of type 2, design 1 Table 1.6
Channel £ C(::P:Sr;g_el Flow capacity
width, IS R f at velocity
o mm € T sectional 1 m/s, m3h = g
o% G = area, m? ' © '(:l
—_ (V]
g A, B, = =2 Weight, 523
29 CD| « e k 8y
= ’ © © 9 oS
© c?) < o = 8
L bS] =) SN
= s c = =
) o 9 o (S ) o
S s z 3 2 3
= z = z = z
Steel
20 25 12 100 500 20 [0.0125]| 0.006 45 21.6 2400 10X17H13M2T
Basic dimensions (mm) and characteristics of heat exchangers of type 2, design 2 Table 1.7
Channel
£ c £ Cross- Flow capacity,
o £ £ 3 sectional m3/h - a
o i X c area, m2 0~
SE < i) = T
- = — . o)
R 2 | AB| cD | 2| © Welght, g
PR S b kg ©
= —_ o o o—
g3 g s| s | = > | 2 =l
I g 5| 5 & S0 | 5 3 3
< 2 & = s | eE | 8
O - = = o 20
c =3 — 9 - €
I %) T o [
20 8 150 70 500 20 0.16 | 0.006 45 21.6 1200 Steel
: : : 10X17H13M2T
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i3 Wound Heat Exchangers

Heat exchangers with wound tubes are vertical all-
welded steel shell and tube heat-exchanging units with
wound tubes and hard core. They are designed for heat-
exchanging between the liquid, gas or vapour-liquid
media that do not require mechanical cleaning of tube
and shell sides surface. These units are applied in
chemical, petrochemical, gas and other related
industries.

General view and components of units are shown on
Figure2.1.

Heat exchangers with wound tubes can be

manufactured of the following design:
- single-flow and multi-flow as to the tube side;

- single-section and multi-section (packaged) as to
arrangement.

Production capabilities of JSC “SMNPO - Engineering”
makes it possible to fulfill complete cycle of heat
exchangers manufacturing, including tests and all kinds
of basic material and welding joints non-destructive
testing.

Basic parameters of heat exchangers can vary in wide
range and are listed in Table 2.1.

Table 2.1
Parameter Measuring unit Parameter value
Nominal pressure at tube and shell side MPa From 1.6 to 16
Working media temperature at tube and shell side °C From -196 to +425
Nominal area of heat exchange surface Sg.m from 40 to 10000
Internal diameter of unit (D) mm Up to 3000
Coil length (H1) mm Up to 10000
Length of wound part (H2) mm Up to 8000
Unit weight Tn Up to 100

More detailed information on the geometry of heat
exchangers with wound tubes with heat exchange
surface area from 40 to 1250 sq.m is specified in
Industrial Standard OST 26-01-1130.

Heat exchangers with dimensions which are not
specified in Industrial Standard OST 26-01-1130,
if necessary can be designed by the specialists
of JSC “SMNPO - Engineering”

Heat exchanger material is defined on material of heat-
exchange tubes as the most metal-intensive part of the
unit, and depending on medium temperature and
corrosive power in accordance with Table 2.2.

Table 2.2
_ Material _ _ _
Medium Temperature, °C Grade GOST Unit material design
From -40 to +425 Steel 10 1050-74
Carbon
Non-aggressive From -60 to +41 10rz 4543-71
From -196 to -61
12X18H10T 5632-72
Aggressive* From -196 to +425 Corrosion-proof
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ik¥ Wound Heat Exchangers

* Working media should not cause stress-corrosion
cracking, pitch and pit corrosion of structural materials;
corrosion rate should not exceed 0.05 mm per year.

For wound heat exchangers manufacturing besides of
another

steel, specified in steel grades -catalog,
materials can be used as well.

Fig. 2.1

Heat Exchagers
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Heat exchangers with wound tubes are units of intensive
action, which are characterized by high and relatively
stable heat exchange coefficient, a compact design,
increased rate of coolant, section coolant flow path
consistency within working area.

As a rule working media running is carried out against the
flow in the heat exchanger.

1 - tube sheet;

2 - core;

3 - bottom:

4 - central shell (two-piece) ;

5 - end shell (two-piece);

6 - riderring;

7 - flange;

8 - shell side nozzle;

- tube side nozzle;

10 - blow connection (nozzle);

11 - degas nozzle at hydraulic test;
12 - water drain nozzle after hydraulic test;
13 - heat-exchanging tube;

14 - rod for unit plumbing;

15 - support;

16 - trunnion

©
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Shell and Tube Heat Exchangers with Floating Head,
20 Shell and Tube Heat Exchangers with “U”-Shaped Tubes

These heat exchangers are designed for heat
exchanging of liquid and gaseous media in processing of
oil refining, petrochemical, chemical, oil, gas and other
branches of industry. They are manufactured for national
and international supply.

Water or other non-toxic, non-explosive and non-fire
hazard liquid with 60°C boiling temperature at pressure
0.07 MPa serves as cooling agency in coolers and
condensing apparatus.

These heat exchangers can be operated in temperate
and tropical climatic conditions. Climatic design “U” and
“T”, item category 1according to GOST 15150.

The heat exchangers are designed for installation in
geographic areas with seismicity up to 7 points on the
highest 12-point scale.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation
of apparatuses per SOU MPP 71.120-217:2009,
GOST R 52630 and Technical Regulation of Customs
Union 032/2013.

The example of heat exchanger designation when
ordering:

Horizontal floating-head heat exchanger (TPG), with
shell diameter 1000 mm, nominal pressure in tubes and
shell 2.5 MPa, material version M1, with plain heat-
transferring tubes (G) of 20 mm diameter and 6 m length,
located at corners of equilateral triangles (T), 4-passes
through tube side, climatic version (U), with components
for heat-insultor fixing.

Heat exchanger
1000 TPG-2.5-M1/20IrG6-T-4-U-|
Specifications TU 3612-023-00220302-01

Vertical floating-head heat exchanger (TPV), with shell
diameter 325 mm, nominal pressure in tubes and shell
2.5 MPa, material version M1, with plain heat-
transferring tubes (G) of 25 mm diameter and 3 m length,
located at apexes of squares (K), 2-passes through
tube side, climatic version (T), without components for
heat-insultor fixing.

Heat exchanger
325 TPV-2.5-M1/25G-3-K-2-T
Specifications TU 3612-023-00220302-01

Heat Exchagers

Horizontal floating-head cooler (KhPG), with shell
diameter 800 mm, nominal pressure in tubes 1.0 MPa
and in shell 4.0 MPa, material version M3, with plain
heat-transferring tubes (G) of 20 mm diameter and 6 m
length, located at corners of equilateral triangles (T),
4-passes through tube side, climatic version (U), with
components for heat-insultor fixing.

Cooler
800 KhPG-1.0-4.0-M3/20G-6-T-4-U-I
Specifications TU 3612-023-00220302-01

Vertical floating-head cooler (KhPV), with shell diameter
325 mm, nominal pressure in tubes 0.6 MPa and in shell
4.0 MPa, material version M1, with plain heat-
transferring tubes (G) of 25 mm diameter and 3 m length,
located at apexes of squares (K), 2-passes through tube
side, climatic version (T), without components for heat-
insultor fixing.

Cooler
325 KhPV-0.6-4.0-M1/25G-3-K-2-T
Specifications TU 3612-023-00220302-01

Floating-head condensing apparatus (KP), with shell
diameter 600 mm, nominal pressure in tubes 1.0 MPa
and in shell 2.5 MPa, material version M12, with plain
heat-transferring tubes (G) of 25 mm diameter and 6 m
length, located at corners of equilateral triangles (T),
6-passes through tube side, climatic version (U), with
components for heat-insultor fixing.

Condensing apparatus
600 KP-1,0-2,5-M 12/25I"-6-T-6-Y-U
Specifications TU36 12-023-00220302-01

For heat exchangers with U-shaped tubes

Heat exchanger with U-shaped tubes (TU), with shell
diameter 1400 mm, nominal pressure in tubes and shell
1.6 MPa, material version M1, with plain heat-
transferring tubes (G) of 25 mm diameter and 6 m length,
located at corners of equilateral triangles (T), 2-passes
through tube side, climatic version (U), with components
for heat-insultor fixing.

Heat exchanger
1400 TU-1.6-M1/25G-6-T-2-U-I
Specifications TU 3612-023-00220302-00

@FRUNZE




Shell and Tube Heat Exchangers with Floating Head,
%8 Shell and Tube Heat Exchangers with “U”-Shaped Tubes

The example of tube bundle designation when ordering
(in the case of individual supply):

Tube bundle for horizontal floating-head heat exchanger
(TPG), with shell diameter 1000 mm, nominal pressure
in tubes and shell 2.5 MPa, material version M1, with
plain heat-transferring tubes (G) of 25 mm diameter and
6 m length, located at apexes of squares (K), 4-passes
through tube side, climatic version (T).

Tube bundle
1000 TPG-2.5-M1/20IrG6-K-4-T
Specifications TU 3612-023-00220302-00

Tube bundle for vertical floating-head cooler (KhPV),
with shell diameter 500 mm, nominal pressure in tubes
1.0 MPa and in shell 2.5 MPa, material version M3, with
plain heat-transferring tubes (G) of 25 mm diameter and
3 m length, located at apexes of squares (K), 2-passes
through tube side, climatic version (U).

Tubebundle
500KhPV-1.0-2.5-M3/25G-3-K-2-U
Specifications TU 3612-023-00220302-00

Tube bundle for floating-head condensing apparatus
(KP), with shell diameter 1200 mm, nominal pressure in
tubes 1.0 MPa and in shell 2.5 MPa, material version M1,
with plain heat-transferring tubes (G) of 25 mm diameter
and 6 m length, located at corners of equilateral triangles
(T), 2-passes through tube side, climatic version (U).

Tubebundle
1200 KP-1.0-2.5-M1/25G-6-T-2-U
Specifications TU 3612-023-00220302-00

Tube bundles for heat exchanger with “U”-shaped tubes,
with shell diameter 1400 mm, nominal pressure in tubes
and in shell 2.5 MPa, material version M1, with plain
heat-transferring tubes (G) of 25 mm diameter and 6 m
length, located at corners of equilateral triangles (T),
2-passes through tube side, climatic version (U).

Tubebundle
1400 TU-2.5-M1/25G-6-T-2-U
Specifications TU 3612-023-00220302-00

When choosing units, thermotechnical calculations are
carried out, as well as materials, providing resistance
against media corrosion effects, are selected. The heat
exchangers choice is carried out by the contractor of
current specifications according to the order form which
is in the annex.

Itis allowed to choose the heat exchangers of that design
contractor which applies this type of equipment. Thereby
this contractor is responsible for correct choice of the
heatexchangers.

When ordering heat exchangers and tube bundles
(at their individual supply), it is necessary to submit order
form contained in the annex.

Technical Catalogue
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Basic parameters of heat exchangers of TP, KhP, KP, TU types
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Parameter value for heat exchangers of the type
Parameter
TP KhP KP TU
Heat exchange surface, m2 10-915 84-610 12-1370
Outer 325 - 325
Shell diameter N . . . ) . 600*;700*; 800; 900; 1000, | 400%; 500*; 600*;700*; 800; 900;
Inner 400%; 500*; 600%,700*; 800; 900, 1000; 1200 1200 1000; 1200; 1400
In tubes From -20 to +400
Temperature of heat : From -30 to +450 From -30 to +450
transferring media, °C In casing From - 20 to +60
325 2.5;4.0 4.0;6.3 - 2.54.0
; 400 2.5;4.0;6.3 4.0;6.3 - 2.5;4.0;6.3
N | MP ) ) ] ) )
exchangers 600 and 700 1.6;2.5;4.0;6.3;8.0 2.5;4.0;6.3 1.0;1.6;25 1.6;2.5;4.0;6.3
of diameter, mm 800 1.6;2.5;4.0;6.3;8.0 1.6;2.5;4.0;6.3 1.0;1.6;25 1.6;25;4.0;6.3
900 and 1000 1.6;2.5;4.0;6.3 1.6,2.5,4.0,6.3 1.0;1.6; 2.5 1.6;2.5;4.0
1200 1.0;2.5;4.0;6.3 1.6;2.5;4.0; 0.3 1.0; 1.6; 2.0 1,6; 2,
325 2.5;4.0 - 2.5;4.0
400 2.9;4.0;6.3 - 2.9;4.0;6.3
Nominal pressure, MPa, 200 2.95;4.0;6.3; 8.0 - 2.9;4.0;6.3
in tubes for heat 600 and /00 1.6;2.5;4.0;6.3; 8.0 Upto 1.0 - 16,2.5,4.0,6.3
exchangers 800 1.6;2.5;4.0;6.3;8.0 Upto 1.0 1.6;2.5;4,0;6.3
of diameter, mm 900 and 1000 1.6;2.5;4.0;6.3 Upto 1.0 1.6;2.5;4.0
1200 1.6;2.5;4.0;6.3 Upto 1.0 1.6;2.5
1400 - - - 1.6;2.5
Length of heat 325;400;500 3000; 6000 - 3000; 6000
exchanging tubes straight 600 and 700 6000 6000 6000
run, mm, for heat 800; 900; 1000; . .
exchangers of diameter, 1200 6000; 9000 6000 6000; 9000
mm 1400 - - 6000; 9000
Outer diameter and wall thickness of heat . .
exchanging tubes (diameter and thickness) 20x2; 25x2; 25x2.5
Number of passes through |__329; 400; 500 2 - 2
tubes for heat 600; 700; 800;900; 24 246 2
exchangers of diameter, 1000;1200 ’ »
mm 1400 - - 2
Heat exchanging tubes layout in tube sheets At apexes of squares and At f ilateral trianal
and partition walls corners of equilateral triangles corners or equiiateral trangies

*It is allowed to make heat exchangers shell of tubes with outer diameter 426, 530, 630, 720 mm
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Heat exchanger of KhPG type
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1 - distributing chamber cover; 2 - gasket of distributing chamber; 3 - distributing chamber; 4 - shell gasket; 5 - shell; 6 - heat exchanging tube; 7 -
partition wall; 8 - semi-rings; 9 - movable tube sheet; 10 - floating head gasket; 11 - floating head cover; 12 - shell cover; 13 - movable support; 14 -
fixed support; 15 - fixed tube sheet
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1 - distributing chamber cover; 2 - gasket of distributing chamber; 3 - distributing chamber; 4 - shell gasket; 5 - shell; 6 - heat exchanging tube;
7 - partition wall; 8 - semi-rings; 9 - movable tube sheet; 10 - floating head gasket; 11 - floating head cover; 12 - shell cover; 13 - movable support;

14 - fixed support; 15 - fixed tube sheet.
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Basic dimensions of TP and KhP types heat exchangers

Dimensions, mm

Partition walls

DN at passes

Pressure Tubes layout number though tubes
Sh%” ID PN, MPa, L* length lo Y H g DN1 A A1
! max I I3 Number 2 4
5 3690 3000 1500 16 450 2350
— : 6690 6000 3000 140 38 600 5350
0 3730 3000 1500 16 490 2330
: 6730 6000 3000 38 5330
3720 3000 1500 10 2250
25 6720 6000 3000 24 4 100 - 100 500 5250
400 0 3750 3000 1500 10 10 2250
: 6750 6000 3000 24 5250
3800 3000 1500 10 2150
6.3 6300 6000 3000 24 810 550 5150
5 3835 3000 1500 8 2200
: 6835 6000 3000 20 550 5200
0 3960 3000 1500 8 054 2200
500 : 6960 6000 3000 260 20 150 ) 150 5200
53 4020 3000 1500 8 550 2060
: 7020 6000 3000 18 5060
4150 3000 1500 6 1700
8.0 7150 6000 3000 18 1130 800 4700
16 6900
600 5100
25 6950 16 1060
600 40 7150 6000 3000 320 200 150 200 640 5060
6.3 7300 B} 1106 770 4760
8.0 7380 1300 1000 4560
16 6950 1156 600
5100
25 7100 14 1198 640
700 40 7280 6000 3000 360 1262 200 150 200 720 5000
6.3 7460 Y’ 1324 850 4750
8.0 7580 1396 1050 4450

o
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Dimensions, mm

Continuation sheet

Partition walls

DN at passes

Pressure Tubes layout number though tubes
Shell D | N, MPa, L* length lo A H g DN1 A Al
! max | I3 Number 2 4
6 7465 6000 3000 12 5100
: 10465 9000 6000 20 700 8100
o 7550 6000 3000 290 12 1354 5100
: 10550 9000 6000 20 8100
7600 6000 3000 12 4900
800 4.0 10600 9000 6000 20 250 200 250 750 7900
7800 6000 3000 12 4670
6.3 10800 9000 6000 385 20 1430 890 7670
8100 6000 3000 10 4200
8.0 11100 9000 6000 390 18 1684 1250 7200
7560 6000 3000 10 5000
1.6 10560 9000 6000 18 1374 720 8000
7680 6000 3000 10 4950
500 25 10680 9000 6000 s 18 1398 250 200 250 750 7950
0 7840 6000 3000 10 1450 210 4750
: 10840 9000 6000 16 7750
8100 6000 3000 10 4400
6.3 11100 9000 6000 16 1542 1100 7400
6 7615 6000 3000 10 5000
: 10615 9000 6000 500 16 750 8000
25 | {om0 | 000 | 8000 by 2000
1000 0 7870 6000 3000 290 10 1558 300 200 300 210 4800
: 10870 9000 6000 16 7800
8250 6000 3000 8 4200
6.3 11250 9000 6000 500 14 1330 7200
T 7800 6000 3000 8 520 4760
: 10800 9000 6000 12 7760
7900 6000 3000 8 4760
1200 25 10900 9000 6000 615 12 1780 300 250 300 870 7760
0 8100 6000 3000 6 1130 4350
: 11100 9000 6000 12 7350
8450 6000 3000 6 3800
6.3 11450 9000 6000 10 1900 1400 6800

* Recommended dimensions. They are specified at the development of detail design documentation.
** Shell outer diameter (OD), Do.

Note: Dimension 4* for heat exchangers with shell diameter 325-700 mm is calculated inclusive of application of distributing chamber plain cover
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Heat Exchangers of TPV and KhPV Types
48 with Tube Length 3000 mm

[ J Dimensions, mm
i ‘j___l‘ ==3 Shellinner | Supports Ao do
|’ . i diameter number
lr l'
% 7 il —
Ny 400 2 674 24
) 500 830

* shell outer diameter

hi=lo+12

Note:
1. Two oppositely facing midfeathers are installed at

I" "I floating head on the tube bundle.
L o 2. Heat exchangers and coolers of TPV and KhPV types
T x should be installed indoor with temperature which is not

bellow 0°C.
3. do- diameter of support foundation bolt hole

\ET‘/ 4.lo and l2-inaccordance with figures and tables

do

1
3
oy
L)
x
H
2 ——
Ao

£~ \x

FanY
g
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Heat exchanger of KP type

L*
I 1100 +6 4500 + 6
Dk DN1
8 9 10 11 12
4L A 4L . %%
1 2 ; 3 4 5 6 7 F
— N . 900
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L Bt
\ 15_ 3 _]___4/ ey
T 7 —
DN2
650 + 3 3000 + k
PN 900 x 5 = 4500 + k
6000 - k

1 - distributing chamber cover; 2 - gasket of distributing chamber; 3 - distributing chamber; 4 - shell gasket; 5 - shell; 6 - heat exchanging tube;
7 - partition wall; 8 - semi-rings; 9 - movable tube sheet; 10 - floating head gasket; 11 - floating head cover; 12 - shell cover; 13 - movable support;
14 - fixed support; 15 - fixed tube sheet
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78 Heat Exchangers of KP Type

Basic dimensions of heat exchangers of KP type

Dimensions, mm

Pressure DN at passes number
Sh%li D PN, MPa. L I H through tubes DN1 DNa
max 2 4 6
1.0 300
6800 290
600 1.6 1060 250 100
2.5 6850 310 200
200 150 100
1.0 350
6930 320 1156
700 1.6 250 100
2.5 7000 340 1198 200
1.0 400
7050 340
800 1.6 1354 300 150
2.5 7130 370 250
250 200 150
1.0 400
7140 360 1374
900 1.6 300 150
2.5 7250 400 1398 250
1.0 400
7290 410
1000 1.6 1558 200 150 300 200
2.5 7390 430
300
1.0 500
7550 430
1200 1.6 1780 250 200 400 250
2.5 7720 470 350

* Recommended dimensions. They are specified at the development of detail design documentation.
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Heat exchanger of TU type

L*
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| £ k - length of tube straight run

7 - movable support; 8 - fixed support; 9 - shell gasket

dZNNd4E

1 - distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 - heat exchanging tube; 6 - partition wall;
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Aol Heat Exchangers of TU Type

Basic dimensions of heat exchangers of TU type
Dimensions, mm

Pressure Tubes Partition walls
Itheg_ PN, MPa, L* length lo layout H | Nozzles A A
, Di DN
max |
I3 Number
5 3800 | 3000 | 1500 16 250 2500
35 : 6800 | 6000 [ 3000 | . 36 500 5500
20 3800 | 3000 | 1500 16 290 2460
: 6800 | 6000 | 3000 36 5460
5 3940 | 3000 | 1500 12 100 2500
: 6940 | 6000 | 3000 | o 26 4 500 5500
400 20 2720 | 3000 | 1500 12 2500
: 7120 | 6000 | 3000 26 5500
2010 | 3000 | 1500 12 2460
6.3 7010 | 6000 | 3000 | 280 26 810 5460
5 2070 | 3000 | 1500 70 550 2500
: 7070 | 6000 | 3000 | ... 22 5500
2005 | 3000 | 1500 10 2500
500 4.0 7095 | 6000 | 3000 22 954 150 5500
2170 | 3000 | 1500 10 2460
6.3 7170 | 6000 | 3000 | 34° 22 650 5460
;g 3328 > 16 1060 600 5400
600 = eso—| 6000 | 3000 [ 400 200 10 —
63 7370 240 7106 770
16 7260 7156 600 2200
75 7300 14 7198 640
700 70 7320 | 6000 | 3000 | 380 1262 | 200 720 5360
53 7450 1324 850
5 7300 | 6000 | 3000 12 5400
: 10300 | 9000 | 6000 20 200 8400
5 7315 | 6000 | 3000 12 1354 5400
200 : 10315 | 92000 | 6000 | 420 20 8400
0 7360 | 6000 | 3000 12 50 5360
: 10360 | 9000 | 6000 20 8360
7550 | 6000 | 3000 12 250 5360
6.3 10550 | 9000 | 6000 20 1430 910 8360
7450 | 6000 | 3000 12 5400
1.6 10450 | 9000 | 6000 18 1374 720 8400
7450 | 6000 | 3000 12 5400
900 2.5 10450 | 9000 | e000 | 44° 18 1398 750 8400
7540 | 6000 | 3000 12 5360
4.0 10540 | 9000 | 6000 18 1492 840 8360
5 7625 | 6000 | 3000 10 5400
: 10625 | 9000 | 6000 16 50 8400
7625 | 6000 | 3000 10 5400
1000 2.5 10625 | 9000 | 6000 | °00 16 1558 300 8400
7660 | 6000 | 3000 10 5360
4.0 10660 | 9000 | 6000 16 880 8360
TR R AR AP w | 5
1200 5 7800 | 6000 | 3000 | °™° 8 1780 300 570 5360
: 10800 | 9000 | 6000 14 8360
s 8055 | 6000 | 3000 8 5200
: 11055 | 9000 | 6000 12 8200
1400 e o | aoos | Sooa | 670 . 1980 | 350 1000 s
: 11075 | 9000 | 6000 12 8200

* Recommended dimensions. They are specified at the development of detail design documentation.
** Shell outer diameter, Do.
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Heat exchange surface as to tubes outer diameter and clear opening area
as to tube and shell side for heat exchangers of TP and KhP types

Heat exchange surface, m2, Clear opening area of one pass Clear opening area as to shell side, m2,
at layout of tubes in sheet through tubes, m2, min, at layout of tubes in sheet
Number ] at layout of tubes in sheet
Shell Tubes of At square apexes Attriangle On triangle At triangle
D, oD, passes corners On square apexes corners At square apexes corners
mm mm Ithrough ) X
tubes At tubes straight run, mm At tube wall thickness, mm In. Between In Between
partition o partition o
wall | partition 1P 2 partition
3000 6000 9000 6000 © 9000 2.0 25 2.0 25 slot | walls* slot | walls*
305+ 20 5 13.2 26.4 - - - 0.0070 - - - 0.010 0.024 - -
25 10.4 20.7 - - - 0.0076 1 0.0069 - - 0.011 0.028 - -
400 20 5 234 46.7 - - - 0.0125 - - - 0.020 0.041 - -
25 19.3 38.6 - - - 0.0142 1 0.0129 - - 0.020 0.043 - -
500 20 5 38.8 77.6 - - - 0.0207 - - - 0.032 0.064 - -
25 31.1 62.2 - - - 0.0228 1 0.0207 - - 0.032 0.063 - -
20 2 - 115.3 - 130.4 - 0.0301 - 0.0340 - 0.040 0.095 0.044 0.064
4 - 105.5 - 116.8 - 0.0131 - 0.0143 - 0.040 0.095 0.044 0.064
600 o5 2 - 95.1 - 106.5 - 0.0343 1 0.0311 1 0.0381 1 0.0345 : 0.045 0.090 0.042 0.064
4 - 85.7 - 92.3 - 0.0149 1 0.0135 1 0.0159 1 0.0144 : 0.045 0.090 0.042 0.064
20 2 - 166.2 - 183.1 - 0.0436 - 0.0490 - 0.063 0.108 0.056 0.094
200 4 - 155.6 - 171.8 - 0.0201 - 0.0211 - 0.063 0.108 0.056 0.094
o5 2 - 129.0 - 1474 - 0.0464 1 0.0421 1 0.0526 i 0.0477 i 0.061 0.115 0.056 0.090
4 - 118.7 - 132.4 - 0.0190 1 0.0173 1 0.0201 : 0.0182 1 0.061 0.115 0.056 0.090
20 2 - 213.7 1 3205 1 2517 + 377.6 1 0.0567 - 0,0661 - 0.077 0.136 0.073 0.094
800 4 - 200.8 1 301.3 1 233.6 1 350.4 1 0.0261 - 0.0281 - 0.077 0.136 0.073 0.094
o5 2 - 176.2 1+ 264.2 1 200.2 1 300.3 1 0.0640 i 0.0581 i 0.0724 1 0.0656 i 0.073 0.135 0.059 0.098
4 - 163.0 2440 1 1823 1 273.4 1 0.0270 : 0.0245 i 0.0277 i 0.0251 0.073 0.135 0.059 0.098
20 2 - 284.1 426.2 1+ 3241 1 486.1 1 0.0752 - 0.0856 - 0.097 0.120 0.088 0.129
4 - 270.5 1 405.8 1 303.0 : 4544 1 0.0154 - 0.0380 - 0.097 0.120 0.088 0.129
800 o5 2 - 2242 1 336.3 1+ 258.6 i1 3879 1 0.0817 i 0.0741 i 0.0942 i 0.0854 : 0.073 0.169 0.093 0.129
4 - 210.1 315.1 1 238.8 1 358.2 1 0.0339 i 0.0308 i 0.0433 : 0.0393 : 0.073 0.169 0.093 0.129
20 2 - 351.2 1+ 526.8 1 4054 1 608.2 1 0.0930 - 0.1071 - 0.123 0.200 0.111 1.140
1000 4 - 335.4 1 503.0 1+ 383.6 1 5754 1 0.0438 - 0.0492 - 0.123 0.200 0.111 0.140
5 2 - 285.0 1+ 4274 1 325.0 1 48751 0.1025 : 0.0929 : 0.1174 1 0.1065 : 0.119 0.216 0.112 0.150
4 - 268.9 1 4034 1 3024 : 4536 1 0.0478 1 0.0433 1 0.0505: 0.0458 i 0.119 0.216 0.112 0.150
20 2 - 5234 1 785.1 1 609.7 1 9145 0.1389 - 0.1610 - 0.161 0.309 0.154 0.197
1200 4 - 503.0 1 754.5 1 581.8 1 872.7 1 0.0661 - 0.0768 - 0.161 0.309 0.154 0.197
o5 2 - 429.6 1 6443 1 4993 1 7489 1 0.1568 1 0.1422 1 0.1817 1 0.1649 i 0.161 0.311 0.144 0.185
4 - 409.8 1 614.7 1 470.1 + 705.1 1+ 0.0741 1 0.0672 1 0.0843 i 0.0757 i1 0.161 0.311 0.144 0.185

* Shell outer diameter, mm
** Clear opening is specified for row 1.
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and clear opening area as to tube and shell side for heat exchangers of KP type

Heat - exchange surface as to tubes outer diameter

Heat exchange surface, m?,
at number of passes

Clear opening area of one pass through tubes, m?,

Pressure through tubes min, at tube thickness, mm
in shell,
ShnilrlnlD' TUbr‘;anDr PN, MPa. 2.0 25
max 2 4 6 At number of passes through tubes

2 4 6 2 4 6

20 1.0 126.2 112.7 107.4 0.024 0.012 0.009 - - -

600 1.6;2.5 130.4 116.8 111.5 0.024 0.014 0.008 - - -
25 1.0 102.2 88.1 834 0.035 0.013 0.008 0.032 0.012 0.007
1.6;2.5 106.4 92.3 87.6 0.038 0.016 0.010 0.035 0.014 0.009

20 1.0 182.7 166.9 157.1 0.046 0.018 0.013 - - -

200 1.6;2.5 187.6 171.8 162.0 0.049 0.021 0.013 - - -
25 1.0 141.8 125.8 120.1 0.048 0.020 0.010 0.044 0.019 0.009
1.6;2.5 147.4 132.4 125.8 0.153 0.020 0.014 0.048 0.018 0.013

1.0 240.0 221.2 212.1 0.060 0.027 0.017 - - -

20 1.6 246.1 228.0 218.2 0.063 0.028 0.020 - - -

800 25 251.7 233.6 223.8 0.066 0.028 0.018 - - -
25 1.0 194.5 174.7 169.1 0.068 0.30 0.017 0.062 0.028 0.015
1.6;2.5 200.2 180.4 174.7 0.072 0.30 0.021 0.066 0.028 0.019

20 1.0 317.6 296.5 288.3 0.082 0.038 0.022 - - -

900 1.6;2.5 324.0 302.9 294.7 0.085 0.038 0.026 - - -
25 1.0 252.9 233.1 224.7 0.090 0.039 0.024 0.082 0.035 0.022
1.6;2.5 258.6 238.8 228.4 0.094 0.043 0.027 0.085 0.039 0.025

20 1.0 399.0 377.2 365.9 0.104 0.049 0.030 - - -

1000 1.6;2.5 405.4 382.8 372.3 0.107 0.049 0.033 - - -
25 1.0;1.6;25 325 302.4 293.9 0.117 0.051 0.034 0.106 0.046 0.030

1.0 592.7 564.8 552.0 0.164 0.068 0.044 - - -

20 1.6 601.7 573.5 561.1 0.164 0.073 0.048 - - -

1200 25 609.7 580.3 569.0 0.161 0.076 0.048 - - -
1.0 481.8 452.6 441.3 0.151 0.075 0.043 0.137 0.068 0.039
25 1.6 491.3 462.0 450.7 0.176 0.082 0.050 0.160 0.074 0.045
2.5 499.3 470.0 458.8 0.182 0.083 0.055 0.165 0.075 0.050
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zasll Heat-Exchange Surface of TU Type Heat Exchangers

Heat-exchange surface as to tubes outer diameter
and clear opening area as to tube and shell side for heat exchangers of TU type

Clear opening area
snellp, | Tubesop, | Heaechangesurtace mt oo P e | ares et T e,
run, mm min, at tube wall m2
thickness, mm

In Between

3000 6000 9000 20 25 partition | partition
wall slot | walls**
305 20 16.3 322 - 0.0084 - 0.0101 0.0151
25 12.1 23.9 - 0.0087 0.0079 0.0129 0.0150

400 20 314 61.6 - 0.0161 - 0.0178 0.0280
25 23.0 452 - 0.0163 0.0148 0.0255 0.0250

500 20 52.0 101.3 - 0.0263 - 0.0265 0.0400
25 41.7 81.2 - 0.0291 0.0264 0.0269 0.0438

600 20 - 1444 - 0.0374 - 0.0414 0.0603
25 - 115.5 - 0.0412 0.0374 0.0397 0.0586

200 20 - 202.0 - 0.0521 - 0.0531 0.0720
25 - 160.0 - 0.0568 0.0515 0.0801 0.0810

20 - 274.5 406.4 0.0703 - 0.0693 0.0880

800 25 - 2125 314.7 0.0751 0.0681 0.0772 0.0900
900 20 - 353.7 522.9 0.0902 - 0.0849 0.1032
25 - 286.9 423.9 0.01007 0.0914 0.0875 0.1183

1000 20 - 450.0 664.0 0.1141 - 0.1049 0.1300
25 - 354.2 522.8 0.1239 0.1124 0.1063 0.1375
1200 20 - 662.4 974.4 0.1664 - 0.1496 0.2091
25 - 554.5 800.7 0.1883 0.1708 0.1385 0.1999

1400 20 - 934.1 1369.7 | 0.2323 - 0.1981 0.2546
25 - 758.8 11125 0.2600 0.2358 0.1953 0.2513

* Shell outer diameter, mm
** Clear opening is specified for row 1.
Heat exchange surface is shown excluding tube sheets thickness.
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Materials for TP, KhP, KP, TU types heat exchangers assembly units and main components manufacturing

Apply by the agreement with Customer only.

properties and corrosion resistance as those which are listed in the table.

- Heat Material
(]
238 | exchangeer Distributing . o Shell Distributing .
g2 material Shell and cover chamber Heat exchanging Tube sheet Partition N chamber Floating head
< design and cover tubes wall gaskets gaskets gaskets
(5]
Steel Ct3cn,Ct3nc”
o510 GOST o0, | “GOST ey | Secl10and 20 of grace
tubeGs?gtL;Ig%SZs to St%?(ljosg'll?S%g?)to GOST550gr-A, Steel 097 2C as to Cr3cnasto Asbestos-free ga aSBE?aSS ﬁg?f b
TP, TU, M1 GOST 1050, | tubes - steel 20 asto | GOST8733°grB GOST 5520 and GOST 380, gasket materials asto GOST 2208
KhP, KP GOST8731,qr.Bor|  GOST 1050, , | andelectricwelded | GOSTI9281, GOST 8479 | GOST | t+Frenzelit’ Company |  Steel 08asto
-y >+ | tubes as to duly gr. IV-KM.245 14637
ast0 GOST 580, | Stoel G | approved technca GOST 5045 6
GOST 10706, grB | asto GOST 380, | documentation” G
GOST 10706, gr.B
Steel 0972C as to
Brass GOST 5520 and
GOST19281, GOST 8479 See Asbestos-free
KhP, KP M3 See material design M1 %Aéwsufr 1252075 gr. IV-KIM.245 with material gasket materials A ?%SSSJ:II'GSZ%
GOST 21646 N0 62-1 0r 1163 brass design M1 of “Frenzelit” Company S 1o
surfacing as to GOST15527,
GOST 931
Steel 08X22H6I
gsotg‘?giq 56t32‘| Steel 0972C as to
KhP, KP M12 12X18H1OT?; S ete GOST 5520 and See material design M1
GOST 56323 0 GOST19281, GOST 8479
GOST 9941
See material design M1
Steel 12X18H10T, 08X18H10T
o1 S e ghoL | asto GOST 5632, GOST 7350, Steel 08X18H10
KhF; KP M13 asto GOST 5632 | 9" M26, GOST 25054, gr. IV See material design M1 As to GOST 7350
’ GOST 9941 and duly approved Or GOST 5949
technical documentation
;g Apply for KhP, KP types only. Notes: 1. Itis allowed to make assembly units of another grades materials, described in the
3) Apply for TP, TU types. Industrial Standard OST 26-291. These materials should be of the same technical
)

IS

Apply by the agreement with Customer at nominal pressure up

to 4.0 MPa and temperature up to 4000°C.

2. Materials limitation and specifications should comply with the Industrial Standard

OST 26-291.

3. Gasket material should be selected considering working medium, parameters and

corrosivity.

4. ltis allowed to use spiral-wound gaskets as to OST 265.240.453.
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Heat exchangers of TP type weight at holes layout at squares apexes

Dimensions, mm

Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell Pressure 3000 6000 3000 6000 3000 6000
dilf?nqgtrer max & Steel | Brass Steel | Brass Steel | Brass Steel | Brass Steel Steel
Weight, kg
305¢ 25 950 1000 1400 1470 920 960 1330 1390 950 1400
4.0 1150 1180 1600 1670 1070 1150 1530 1560 1150 1600
25 1390 1420 2050 2150 1340 1370 1940 2050 1400 2070
400 4.0 1690 1740 2340 2430 1640 1680 2240 2300 1700 2360
6.3 2190 - 2880 - 2140 - 2770 - 2200 2900
25 2080 2140 3030 3140 1970 2000 2800 2880 2070 3000
500 4.0 2510 2600 3680 3790 2410 2450 3450 3530 2500 3650
6.3 3310 - 4480 - 3200 - 4270 - 3300 4450
8.0 4270 - 5680 - 4160 - 5500 - - 5650
Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell glr\leshsnge 6000 9000 6000 9000 6000 9000
dilgnrwlgtrer max & Steel | Brass Steel | Brass Steel | Brass Steel | Brass Steel Steel
Weight, kg
2 passes
1.6 3940 4100 - - 3700 3840 - - 3990 -
25 4180 4300 - - 3880 4010 - - 4200 -
4.0 5050 5210 - - 4750 4880 - - 5100 -
6.3 6720 - - - 6500 - - - 6750 -
8.0 8100 - - - 7830 - - - 8150 -
600 4 passes
1.6 3820 3960 - - 3600 3720 - - 3920 -
25 4100 4170 - - 3780 3900 - - 4100 -
4.0 4880 5020 - - 4700 4820 - - 5000 -
6.3 6480 - - - 6400 - - - 6620 -
8.0 7980 - - - 7730 - - - 8020 -
2 passes
1.6 5550 5780 - - 5100 5280 - - 5550 -
25 4100 6410 - - 5730 5910 - - 6180 -
4.0 4880 7560 - - 6880 7060 - - 7330 -
6.3 6480 - - - 9300 - - - 9720 -
700 8.0 7980 - - - 11870 - - - 12290 -
4 passes
1.6 5400 5600 - - 5000 5170 - - 5400 -
2.5 6050 6250 - - 5650 5820 - - 6050 -
4.0 7160 7360 - - 6750 6920 - - 7150 -
6.3 9570 - - - 9180 - - - 9580 -
8.0 12110 - - - 11720 - - - 12120 -
2 passes
1.6 7000 7400 9350 9340 6790 7040 8750 9080 7100 9550
800 25 7500 7900 10100 10650 7150 7450 9300 9680 7600 10270
4.0 9150 9450 11700 12200 9100 9350 10990 11370 9250 18870
6.3 11590 - 14580 - 11120 - 13870 - 11700 14750
8.0 16650 - 20200 - 16120 - 19490 - 16700 20370
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Dimensions, mm

Continuation sheet

Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell Pressure 6000 9000 6000 9000 6000 9000
inner diameter PNHWI:XPa’ Steel | Brass Steel | Brass Steel | Brass Steel | Brass Steel Steel
Weight, kg

4 passes

1.6 6850 7150 9150 9570 6620 6860 8550 8800 6900 9300

800 25 7400 7850 9950 10370 7050 7350 9150 9400 7450 10100

4.0 9100 9360 11500 11920 8930 9170 10740 11090 9100 11650

6.3 11440 - 14350 - 109200 - 13600 - 11500 14550

8.0 16500 - 20000 - 15950 - 19240 - 16500 20060
2 passes

1.6 8500 11500 8890 12090 7710 10290 8030 10760 8450 11420

2.5 9670 12950 10060 13540 8880 11740 9200 12210 9620 12870

4.0 11730 15110 12120 15700 10880 13900 11200 14340 11610 15030

900 6.3 15800 - 16190 - 15030 - 15350 - 15750 19470
4 passes

1.6 8350 11260 8750 11820 7590 10070 7890 10520 8290 11140

2.5 9540 12720 9920 13820 8760 11520 9060 11970 9460 12590

4.0 11500 14860 11880 15420 10730 13660 11030 14110 11420 14720

6.3 15620 - 16000 - 14850 - 15160 - 15550 19140
2 passes

1.6 10700 11200 14770 15500 9950 10550 13480 14250 10780 14900

2.5 11370 11850 15470 16200 10500 11100 14180 14900 11450 15600

4.0 13920 14400 18100 18900 13050 13650 16900 17650 14000 18200

1000 6.3 18900 - 24250 - 18040 - 23050 - 18980 24400
4 passes

1.6 10480 10950 14420 15100 9700 10300 13150 13850 10500 14500

25 11150 11600 15120 15800 10300 10850 13860 14550 11300 15160

4.0 13690 14150 17750 18550 12850 13450 16600 17300 13750 17800

6.3 18670 - 23900 - 17800 - 22700 - 18690 23960
2 passes

1.6 14720 15450 20040 21140 13470 14080 18500 19400 14900 20370

2.5 16690 17600 21900 23000 15550 16200 20100 21100 16900 22230

4.0 21200 21930 26680 27800 19970 20800 25100 26000 21400 27000

1200 6.3 28300 - 35500 - 27100 - 33700 - 28500 35830
4 passes

1.6 14560 15270 19600 20700 131180 13900 18100 18970 14640 19830

2.5 16280 17100 21500 22600 15290 15870 19900 20770 16500 21700

4.0 20900 21600 26300 27400 19680 20500 24800 25670 21100 26700

6.3 28000 - 35060 - 26800 - 33300 - 28220 35290

* shell outer diameter
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Weight of TP type heat exchangers at tube holes layout at triangles corners

Dimensions, mm

Tubes 20x2, length

Tubes 25x2, length

Tubes 25x2.5, length

Shell Pressure 6000 9000 6000 9000 6000 9000
inner diameter PNHWI;IIXPa, Steel Brass Steel | Brass Steel | Brass Steel [ Brass Steel Steel
Weight, kg
2 passes
1.6 4450 4650 - - 4170 4350 - - 4500 -
25 4550 4750 - - 4250 4400 - - 4600 -
4.0 5450 5650 - - 5150 5300 - - 5500 -
6.3 6900 - - - 6600 - - - 6960 -
8.0 9450 - - - 9100 - - - 9500 -
600 4 passes
1.6 4280 4430 - - 4020 4160 - - 4280 -
25 4380 4530 - - 4110 4200 - - 4380 -
4.0 5280 5430 - - 4990 5100 - - 5280 -
6.3 6700 - - - 6430 - - - 6740 -
8.0 9280 - - - 8950 - - - 9280 -
2 passes
1.6 5810 4430 - - 5390 5600 - - 5900 -
25 6440 4530 - - 6020 6230 - - 6530 -
4.0 7590 5430 - - 7170 7380 - - 7680 -
6.3 10000 - - - 9590 - - - 10070 -
200 8.0 12570 - - - 12160 - - - 12640 -
4 passes
1.6 5620 5840 - - 5150 5330 - - 5580 -
25 6270 6490 - - 5800 5980 - - 6230 -
4.0 7380 7600 - - 6900 7080 - - 7330 -
6.3 9790 - - - 9330 - - - 9760 -
8.0 12330 - - - 11870 - - - 12300 -
2 passes
1.6 7500 7950 10150 10850 6900 7300 9250 9700 7530 10200
25 8450 8800 10850 11500 7820 8100 9900 10300 8480 10900
4.0 9870 10220 12550 13500 9250 9530 11600 12120 9900 12600
6.3 12200 - 15450 - 11570 - 14500 - 12230 15500
300 8.0 17100 - 20800 - 16470 - 19860 - 17130 20850
4 passes
1.6 7280 7700 9800 10450 6700 7150 8900 9300 7240 9800
25 8230 8560 10600 11100 7600 7850 9550 9900 8190 10460
4.0 9650 9980 12250 13100 9000 9280 11240 11700 9600 12200
6.3 11980 - 15200 - 11300 - 14140 - 11940 15100
8.0 16880 - 20600 - 16230 - 19500 - 16840 20400
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Dimensions, mm

Continuation sheet

Tubes, 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell FF,’ ,r\lesnsnléf 6000 9000 6000 9000 6000 9000
inner diameter max Steel | Brass Steel [ Brass Steel | Brass Steel | Brass Steel Steel
Welight, kg

2 passes

1.6 9060 12340 9500 13010 8220 11060 8590 11600 9080 12360

25 10230 13790 10670 14460 9390 12510 9760 13050 10250 13810

4.0 12290 15950 12730 16620 11390 14670 11760 15180 12240 15970

900 6.3 16360 - 16800 - 15540 - 15910 - 16380 20410
4 passes

1.6 8820 11970 9270 12600 8020 10710 8360 11220 8820 11930

25 10010 13430 10440 14060 9190 12160 9530 12670 9990 13380

4.0 11970 15570 12400 16200 11160 14300 11500 14810 11950 15510

6.3 16090 - 16520 - 15280 - 15630 - 16080 19930
2 passes

1.6 11550 12100 15900 16750 10530 11150 14350 15150 11600 15950

25 12000 12650 16650 17490 11100 11750 15060 15850 12050 16680

4.0 14650 15200 19350 20200 13650 14300 17780 18600 14700 19400

1000 6.3 19550 - 24800 - 18530 - 23950 - 19600 24850
4 passes

1.6 11230 11750 15420 16250 10190 10800 13850 14600 11200 15350

25 11750 12300 16170 16970 10760 11380 14560 15300 11750 16060

4.0 14350 14850 18870 19680 13300 13950 17300 18050 14350 18800

6.3 19230 - 24320 - 18190 - 23450 - 19200 24200
2 passes

1.6 16700 17550 23300 24600 15150 15900 21160 22200 16800 23650

25 18600 19450 24900 26200 17040 17750 22750 23800 18700 25250

4.0 20600 21450 28500 29800 19350 20370 27150 28200 20800 28850

1200 6.3 28950 - 36050 - 27490 - 33900 - 29150 36400
4 passes

1.6 16350 17200 22690 23400 14800 15440 20530 21500 16290 22880

25 18200 19000 24300 25500 16620 17290 22100 23100 18190 24480

4.0 20190 21000 27890 29250 18930 19900 26500 27600 20300 28080

6.3 28550 - 35500 - 27070 - 33270 - 28600 35600
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Weight of KhP type heat exchangers at tube holes layout at squares apexes
Dimensions, mm

Tubes 20x2, length

Tubes 25x2, length

Tubes 25x2.5, length

Pressure 3000 | 6000 3000 [ 6000 3000 | 6000
innersgi?ilrlneter PN, MPa, Tubes material
max Steel | Brass Steel Brass Steel Brass | Steel Brass Steel | Steel
Weight, kg
305+ 4.0 1030 1070 1520 1570 1000 1050 1450 1490 1030 1520
6.3 1360 - 1150 1530 1560 1150 1600
4.0 1640 1700 2250 2350 1590 1640 2150 2210 1650 2270
400 63 2000 - 2750 - 7950 n 2600 - 2010 2770
4.0 2400 2460 3430 3540 2300 2350 3300 3380 2390 3400
500 63 3000 n 4780 - 5890 : 3980 - 5990 4150
Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell Pressure 6000 | 9000 6000 | 9000 6000 | 9000
inner diameter PN, MPa, Tubes material
max Steel | Brass | Steel | Brass | Steel Brass | Steel | Brass | Steel | Steel
Weight, kg
2 xoga
25 2150 4310 - - 3880 2010 - - 4200 -
4.0 4800 4960 - - 4500 4630 - - 4850 -
600 6.3 6260 - - - 6000 - - - 6290 -
4 xopa
25 4050 4190 - - 3780 3900 - - 4070 -
4.0 4680 4820 - - 4400 4520 - - 4720 -
6.3 6140 - - - 5900 - - - 6160 -
2 xopa
2.5 6030 6260 - - 5580 5760 - - 6030 -
4.0 6930 7160 - - 6480 6660 - - 6930 -
200 6.3 9030 - - - 8590 - - - 9010 -
4 xopa
2.5 5870 6070 - - 5470 5640 - - 5870 -
4.0 6700 6900 - - 6290 6460 - - 6690 -
6.3 8750 - - - 8360 - - - 8760 -
2 xopa
1.6 6690 7000 9200 9700 6220 6550 8490 8870 6800 9370
2.5 7180 7480 9780 10220 6700 6950 9070 9450 7290 9950
4.0 8150 8450 10700 11200 7750 7920 9990 10500 8250 10870
800 6.3 10400 - 13050 - 9910 - 12340 - 10490 13220
4 xopa
1.6 6540 6850 8970 9390 6050 6400 8240 8590 6650 9060
2.5 7030 7350 9550 9970 6530 6770 8820 9170 7090 9640
4.0 8050 8400 10500 10950 7600 7840 9740 10100 8050 10560
6.3 10300 - 12850 - 9790 - 12090 - 10300 12910
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Dimensions, mm

Continuation sheet

Tubes 20x2, length

Tubes 25x2, length

Tubes 25x2.5, length

Shell Pressure 6000 | 9000 6000 | 9000 6000 [ 9000
inner diameter PN, MPa, Tubes material
max Steel Brass | Steel Brass Steel Brass | Steel Brass Steel | Steel
Weight, kg

2 passes

1.6 8400 11400 8790 11990 7610 10190 7930 10660 8350 11320

25 9720 13000 10110 13590 8930 11790 9250 12260 9670 12920

4.0 11510 14890 11900 15480 10660 13680 10980 14120 11390 14810

900 6.3 15090 - 15480 - 14320 - 14680 - 1504 18760
4 passes

1.6 8240 11150 8640 11710 7480 9960 7780 10410 8180 11030

25 9540 12720 9920 13280 8760 11520 9060 11970 9460 12590

4.0 11190 14550 11570 15110 10420 13350 10720 13800 11110 14410

6.3 14760 - 15140 - 13990 - 14300 - 14690 18280
2 passes

1.6 10220 10750 13920 14650 9400 9900 12630 13300 10300 14050

25 11020 11500 14770 15500 10160 10600 13480 14200 11100 14900

4.0 13220 13700 16920 17680 12360 12760 15630 16350 13300 17050

1000 6.3 18900 - 13960 - 18040 - 22670 - 18980 24090
4 passes

1.6 10050 10600 13550 14350 9250 9750 12400 13100 10150 13750

25 10800 11300 14450 15200 10000 10450 13250 13960 10950 14650

4.0 12990 13450 16570 17270 12120 12500 15270 15850 13150 16600

6.3 18670 - 23610 - 17800 - 22310 - 18700 23650
2 passes

1.6 15000 15750 20270 21400 13870 15000 18500 19400 15200 20600

25 16750 17500 22100 23200 15470 16100 20200 21100 16900 22400

4.0 21400 22200 26950 28100 20170 20800 25100 26000 21600 27240

1200 6.3 28300 - 35400 - 27100 - 33500 - 28500 35730
4 passes

1.6 14750 15460 19830 20900 13580 14160 18100 18970 14840 20060

25 16550 17250 21700 22800 15290 15870 19900 10770 16540 21860

4.0 21200 22000 26700 27800 19880 20460 24800 25670 21240 26700

6.3 28000 - 35150 - 26800 - 33100 - 28220 35200

* shell outer diameter
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Weight of KhP type heat exchangers at tube holes layout at equilateral triangles corners
Dimensions, mm

Tubes 20x2, length

Tubes 25x2, length

Tubes 25x2.5, length

6000 9000 6000 9000 6000 9000
Shell Pressure
inner diameter PN, MPa, Tubes material
max
Steel Brass | Steel | Brass Steel | Brass | Steel Brass | Steel | Steel
Weight, kg
2 passes
2.5 4290 4500 - - 3980 4150 - - 4330 -
4.0 4800 5000 - - 4500 4650 - - 4850 -
600 6.3 6300 - - - 6000 - - - 6350 -
4 passes
2.5 4160 4300 - - 3840 4000 - - 4150 -
4.0 4700 4800 - - 4390 4600 - - 4700 -
6.3 6200 - - - 5830 - - - 6200 -
2 passes
25 6290 6540 - - 5870 6080 - - 6380 -
4.0 7190 7440 - - 6770 6980 - - 7280 -
200 6.3 9290 - - - 8880 - - - 9360 -
4 passes
25 6090 6310 - - 5620 5800 - - 6050 -
4.0 6920 7140 - - 6440 6620 - - 6870 -
6.3 8970 - - - 8510 - - - 8940 -
2 passes
1.6 7200 7560 9650 10170 6580 6860 8600 9050 7240 9600
25 7550 7900 10150 10670 7000 7280 9100 9550 7590 10100
4.0 8600 9000 11450 12050 7980 8260 10400 10900 8640 11400
800 6.3 10600 - 13800 - 9980 - 12750 - 10640 13750
4 passes
1.6 7000 7320 9300 9790 6370 6640 8280 8670 9690 9100
25 7380 7700 9800 10290 6770 7040 8750 9150 7360 9400
4.0 8470 8850 11150 11670 7750 8100 10150 10570 8430 11000
6.3 10470 - 13500 - 9750 - 12500 - 10430 13350
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Dimensions, mm

Continuation sheet

Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
6000 9000 6000 9000 6000 9000
Pressure
innerSdt}glr;eter PNr'nanPa’ Tubes material
Steel Brass Steel Brass Steel Brass Steel Brass Steel Steel
Weight, kg
2 passes
1.6 8960 9400 12240 12910 8120 8490 10960 11500 8980 12260
2.5 10280 10720 13840 14510 9440 9810 12560 13100 10300 13860
4.0 12070 12510 15730 16400 11170 11540 14450 14960 12020 15750
900 6.3 15650 - 19680 - 14830 - 18400 - 15670 19700
4 passes
1.6 8710 9160 11860 12490 7910 8250 10600 '+ 11110 8710 11820
2.5 10010 10440 13430 14060 9190 9530 12160 12670 9990 13380
4.0 11660 12090 15260 15890 10850 11190 13990 14500 11640 15200
6.3 15230 - 19120 - 14420 - 17860 - 15220 19070
2 passes
1.6 10990 11600 14980 15900 9950 10750 13380 14300 11000 15000
2.5 11640 12300 15830 16750 10600 11250 14230 15150 11650 15850
4.0 13430 14050 17680 18650 12350 13000 16080 17050 13450 17700
1000 6.3 19790 - 25170 - 18730 - 23570 - 19800 25190
4 passes
1.6 10730 11350 14700 15500 9650 10300 13000 13900 10650 14600
25 11480 12050 15500 16350 10500 11000 13850 14750 11400 15400
4.0 13180 13800 17350 18250 12100 12750 15700 16650 13100 17250
6.3 19470 - 24700 - 18360 - 22880 - 19360 24590
2 passes
1.6 16650 17750 23200 24500 15200 16050 21060 1 22120 16870 23550
2.5 17850 18800 24550 25850 16400 17100 22400 1 23460 18070 24900
4.0 22170 - 29820 - 20700 - 27680 - 22390 30170
1200 6.3 27940 - 36410 - 26500 - 34270 - 28160 36760
4 passes
1.6 16300 17550 22850 23600 14820 15800 20400 1 21430 16360 22780
2.5 17550 18600 24300 24900 15980 16850 21770 + 22750 17560 24130
4.0 21760 - 29200 - 20280 - 27050 - 21880 29400
6.3 27530 - 35800 - 26080 - 33640 - 27650 35900
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Weight of KP type heat exchangers at tube holes layout at equilateral triangles corners
Dimensions, mm

Tubes 20x2, length

Tubes 25x2, length

| Tubes 25x2.5, length

6000

Shell Pressure PN, -
inner diameter MPa, max Tubes material
Steel Brass | Steel Brass | Steel
Weight, kg

2 passes
1.0 4080 4300 3760 4000 4100
1.6 4250 4450 3940 4100 4300
25 4300 4500 4050 4300 4350

4 passes
1.0 3880 4100 3600 3780 3860
600 16 4060 4230 3750 3900 4060
25 4100 4300 3860 4150 4100

6 passes
1.0 3800 4020 3550 3700 3780
1.6 3980 4150 3700 3820 3980
25 4030 4220 3800 4050 4030

2 passes
1.0 5260 5520 4850 5050 5340
1.6 5660 5910 5240 5450 5750
25 6230 6480 5810 6020 6320

4 passes
200 1.0 5090 5310 4610 4780 5020
1.6 5450 5670 4980 5160 5410
25 6010 6230 5540 5720 5970

6 passes
1.0 5000 5230 4590 4760 5010
1.6 5390 5610 4970 5150 5410
25 5950 6170 5530 5710 5970

2 passes
1.0 6960 7290 6400 6670 7040
1.6 7330 7670 6760 7040 7420
25 7480 7830 6820 7100 7480

4 passes
1.0 6710 7010 6140 6390 6720
800 16 7080 7390 6500 6760 7100
25 7230 7550 6560 6820 7160

6 passes
1.0 6610 6900 6040 6280 6590
1.6 6980 7280 6400 6650 6970
25 7130 7440 6460 6710 7030
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Dimensions, mm

Continuation sheet

Tubes 20x2, length

| Tubes 25x2, length

| Tubes 25x2.5, length

6000

. Shell Pressure PN, Tubes material
inner diameter MPa, max
Steel Brass | Steel Brass | Steel
Weight, kg
2 passes
1.0 8880 9310 8040 8410 8890
1.6 9260 9700 8420 8790 9280
25 9940 10380 9100 9470 9960
4 passes
1.0 8580 9020 7790 8120 8570
900 16 8960 9410 8760 8500 8960
25 9660 10090 8840 9180 9640
6 passes
1.0 8500 8890 7640 7970 8390
1.6 8880 9280 8020 8350 8780
25 9570 9970 8710 9040 9470
2 passes
1.0 104150 11050 9450 10100 10500
1.6 11500 12100 10400 10860 11500
25 12000 12600 10900 11360 12000
4 passes
1 1.0 10150 10700 9150 9800 10100
000 16 11200 71800 70100 70490 11100
25 11700 12250 10570 10990 11600
6 passes
1.0 10000 10550 9100 9600 10100
1.6 11050 11600 9950 10370 10950
25 11550 12100 10450 10870 11460
2 passes
1.0 16450 17300 15000 15700 16600
1.6 17300 18100 15900 16600 17450
25 18000 18830 16500 17400 18200
4 passes
1200 1.0 16040 16850 14570 15200 16050
1.6 16900 17700 15470 16100 16900
25 17600 18400 16100 16950 17700
6 passes
1.0 15860 16600 14400 15040 15860
1.6 16700 17460 15300 15900 16700
25 17400 18200 15950 15800 17500
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Z58 Weight of TU Type Heat Exchangers

Weight of TU type heat exchangers at tube holes layout at equilateral triangles corners

Dimensions, mm

Tubes, 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell Pressure [ 3000 | 6000 | 9000 3000 | 6000 | 9000 3000 | 6000 | 9000
inner PN, MPa, Tubes material
diameter max Steel | Steel | Steel | Steel | Steel | Steel | Steel | Steel [ Steel
Weight, kg
- 25 730 7180 n 700 7100 n 720 7170 n
325 20 780 1230 - 750 1200 - 770 1220 -
25 7110 1910 n 7000 7700 n 7080 1880 n
400 20 1210 1990 5 7100 1780 n 1180 1950 .
6.3 1460 2350 5 1350 2150 n 1450 2300 n
25 1630 2700 5 1500 2450 n 1650 2780 5
500 2.0 7930 3130 5 1800 2900 . 1950 3210 .
63 2370 3700 5 2250 3450 . 2400 3790 .
16 - 3980 . . 3600 . . 2000 .
25 - 2030 5 . 3700 . . 4050 .
600 o) - 7430 - . 2700 . . 7450 .
63 - 5480 5 . 5150 . . 5500 .
16 - 5340 5 . 4790 . . 5330 .
25 - 5720 n 5 5170 n n 5710 5
700 40 - 6400 . . 5350 . - 6390 -
63 - 7740 n n 7190 n n 7730 n
16 - 6650 9450 . 5850 8250 6550 9300
25 - 7250 70050 . 6450 8350 7150 9900
800 7.0 - 7950 71100 . 7150 9900 7850 70950
63 - 9460 12850 . 8660 71660 9370 12700
16 - 8540 71860 n 7660 10570 8630 71990
900 25 - 9660 13230 . 8780 71940 9750 13360
40 - 70380 | 14120 n 9500 12830 10470 | 14250
16 - 70370 | 14500 n 9200 12650 70300 | 14390
1000 25 - 71020 | 15450 n 9850 13580 70950 | 15350
20 - 12370 | 17000 n 71200 | 15130 12300 | 16890
16 - 74800 | 20880 n 13300 | 18620 5 15100 | 21300
1200 25 - 15800 | 22200 5 74300 | 20000 5 16100 | 22620
16 - 20150 | 27960 5 17850 | 24600 5 20380 | 28300
1400 25 - 21730 | 31000 5 19420 | 27630 5 27960 | 31340

* Shell outer diameter.

Notes:

o=

Heat Exchagers

Heat exchangers weight is calculated for steels with density of 7.85 g/cm?.
Tubes 25x2 should be made of high alloy steels and brass.

Tubes 25x2.5 should be made of carbon and low alloy steels.

Weight tolerance should not exceed +8%.
Weight was calculated for nominal thickness of heat exchange tubes and sheet metal excluding weight of
hanger for distributing chambers and covers to them.
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Layout of Foundation Bolts Holes in Supports
Z¥4 for Horizontal Heat Exchangers

For shells with 325 - 600 mm diameter

A € <
o
\< ;>
C ]
[
A
R14
— & )y

28

Notes:

For shells with 700 - 1400 mm diameter

|
< <
oo
140
250
B
_Ri18
=l o
Q 80

1. For supports of heat exchangers of 700 and 800 mm diameter, groove in base plate should be 80x30 mm.
2. ltis allowed to make holes of the same dimensions as for movable support instead of foundation bolts grooves
for fixed support in base plate.

Dimensions, mm

* shell outer diameter

@FRUNZE

Heat exchanger type Shell inner diameter, Di A2 A3
325* 400
TP, 330
KhP, 400 450
TU
500 380 500
600 450 600
700 480 700
TP,
KhP, 800 500 740
KP,
TU 900 600 850
1000 650 1000
1200 800 1100
TU 1400 950 1250

Technical Catalogue




Tube Bundle of TP, KhP Heat Exchangers

| - k - length of tubes

11+ 6

S 1
I5 { I3 S1 S
7 N
[a) —
a|a8 8| 8
e
- Z
S2
2 3 4 5

1-baffle plate; 2 - fixed sheet; 3 - partition wall; 4 - heatexchange tube; 5-movable sheet

Heat Exchagers
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Basic dimensions of tube bundles for TP and KhP types heat exchangers

Dimensions, mm

Shell inner Pressure, PN, Tube length - - -
e mater MPa. max D1 D: Ds D Ds | g I3 Ia Is Is Iz s S1| 82
3000 2100 330
25 263 6000 5180 | 205 | 200 40
* e 3000 2100 340
325 40 D2 204 | Da 276 o000 140 | 2190 e 300 200 | 40 | 4| s
o3 10 3000 1820 400 o
: 6000 4900 360
3000 1890 210
25 6000 4830 440 45
457 3000 1850 | 2%° [a05
400 40 397 | 396 | 395 | 372 o000 210 | 4990 aa0 | 330 | 50 | 6| 8
3000 1890 380
63 490 6000 4830 | 0 | 410 %
3000 1820 240
25 563 6000 4040 | | 380 50
3000 1820 240
4.0 557 6000 4940 380 55
500 497 | 496 | 495 | 470 —8900 1 55 310 6| 8
53 590 3000 1820 | o0 | 410 0
: 6000 4420 610
3000 1300 565
80 631 6000 4420 | 3% | 505 75
6 oo 280 | 430 75
25 4800 [ 275 T 425 55
600 40 657 | 59 592 | 595 | 568 6000 320 290 | 420 1 360 | 65 1 6| 8
63 710 o0 |35 1645 80
8.0 747 455 1 655 90
16 763 275 | 485 50
25 773 4680 [ 290 1 500 60
700 40 757 1 696 | 690 | 695 | 660 6000 360 325 | 485 | 420 [ 70
63 825 2060 |35 1 780 85
8.0 859 280 1 725 %
6000 4290 730
16 865 9000 7410 | 325 | 670 55
6000 4290 725 8 | 10
25 875 5000 300 | Sa30 | 320 | (&2 65
6000 4290 695
800 40 ges | 796 | 790 | 795 | 760 000 Zai0 | 340 | 22| 60 | 75
6000 4235 620
6.3 935 9000 385 | 3550 | 400 | Pgo 95
6000 3510 920
8.0 974 9000 390 | aas0 | 575 | seo 105

-
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Dimensions, mm

Continuation sheet

. Tube
Sgiglrlnlgtgfr Prf\zﬂss;l,r%;xN, D1 D2 D3 D4 Ds Ienlgth I3 la ~ls ~ls ~|7 S S1 S
16 763 275 | 485 50
25 773 4680 | 290 | 500 60
700 40 757 1 696 | 690 | 695 | 660 6000 360 325 | 485 | 420 | 70
63 825 2000|325 1 780 85
8.0 859 280 | 725 %
6000 4290 730
1.6 865 9000 7410 | 3% | 670 55
6000 4290 725
25 875 9000 390 | Ja30 | 320 | Z&2 65
6000 4290 695
800 40 ses | 796 | 790 | 795 | 760 9000 a0 | 340 | g2 | 670 | 75
6000 4235 620
6.3 935 9000 385 | 3552 | 400 | 2g0 95
6000 3510 920
6000 4005 830 8 | 10
16 965 9000 Thes | 330 | &2 60
25 977 8000 2905 | 340 | B0 70
900 895 | 890 | 895 | 862 445 400
0 068 6000 2005 | g0 | 750 %
: 9000 6675 920
6000 4005 690
6.3 1060 9000 cooe | 495 | o2 110
16 1064 6000 4500 65
9000 7500
500 340 | 590
6000 4500
1000 005 | 990 | 995 | 962 590
40 1073 6000 | 4qo | 4410 [ 45 | 570 90
: 9000 7350 600
6000 3500
6.3 1163 9000 500 | o200 | 605 | 955 115
6000 4305 600
16 1266 9000 e | 375 | 590 70
25 1204 oo e | 300 | 520 85
1200 1195 | 1190 | 1195| 1158 615 570 10 | 12
40 1287 6000 3075 | 545 | 1150 100
: 9000 6765 805
6000 3075 7000
63 1385 9000 oase | 635 | 1290 125

* shell outer diameter Do

** D2 is calculated as per D, aminus 3 mm.

*** Dq is calculated as per D, o Minus 5 mm.

k2
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ZIsl Tube Bundle of KP Type Heat Exchangers

6000 + 10
- 4950+6
900+3 900x4=3600+6 I7
S e 900+3 S1 1 s
— - i . /

1-baffle plate; 2 - fixed sheet; 3 - partition wall; 4 - heatexchange tube; 5-movable sheet

Basic dimensions of tube bundles for KP type heat exchangers

Dimensions, mm

Shell Pressure
inner PN, MPa, D1 D2 Ds Da Ds S S1 S2 ~l7
diameter max
1.0 40
600 1.6 663 597 592 595 568 45 10 12
2.5 55
690
1.0 45
763
700 1.6 696 690 695 660 50
2.5 773 60
1.0 50
865
800 1.6 796 790 795 760 55
25 875 65
1.0 55
965
900 1.6 895 890 895 862 60 12 14 740
2.5 977 70
1.0 55
1064
1000 1.6 995 990 995 962 65
25 1078 75
1.0 60
1266
1200 1.6 1195 1190 1195 1158 70 840
2.5 1294 85

FRU NZE Technical Catalogue




Tube Bundle of TU Type Heat Exchanger

| + k - length of tube straight run

1-baffle plate; 2 - fixed sheet; 3 - partition wall; 4 - heatexchange tube;

Heat Exchagers

le+3 - la+6
1
S I5 I3 S1
11 1/ - -2

3 . ‘ . i

. Sa - = =
H |
4 : {E— } - -— Y,

A A =4 . =
o J ) v ’ SZ —

\_2_ L/
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Basic Dimensions of Tube Bundles
Zisf for TU Type Heat Exchangers

Dimensions, mm

Shell Pressure Tubes
inner PN, MPa, D1 D2 Da length I3 l4 ~Is ~le S S1 S2
diameter max |
3000
2250
25 205 | 330 45
6000
325+ 363 | 208 | 206+ 150 | 5250 4 6
3000 2250
4.0 220 | 32 55
6000 5250
3000 2200 375
25 225 55
6000 5000 475
457
3000 2200 370
400 4.0 397 | 395 200 220 65
6000 5000 470
3000 2200 370
6.3 490 240 75
6000 500 470
3000 2250
25 563 245 | 370 60
6000 5220 6 8
3000 2250
500 4.0 557 | 479 | 495 250 240 | 365 75
6000 5220
3000 2250
6.3 590 280 | 385 90
6000 5220
16 663 270 | s 60
600 2.5 597 | 595 | 6000 | 335 | 5025 | 265 70
4.0 657 280 | 450 85
6.3 710 335 | 505 | 105
16 763 270 | 500 65
700 25 773 | 696 | 695 | 6000 | 380 | 4940 [ 280 | 510 | 80
4.0 757 315 | 525 95
6.3 825 370 | 580 | 115
6000 7620 705
3000 7980 | 3° [ °
6000 4620 695
16 865 9000 7980 | °®° [515 90
800 796 | 795 420
6000 4620 | o0 | 690 | Lo o .
25 875 9000 7980 510
4.0 868 6000 4620 | Lo [ 760 | e
6.3 935 9000 7980 580
6000 4895 570
1. 2
6 965 9000 7565 | °2° [T735 8
6000 4895 580
2, 77
900 5 9 805 | 895 o 445 [———— 330 [—= 95
6000 4895 595
4. 12
0 968 9000 7565 | >0 [“7e0 0
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Basic Dimensions of Tube Bundles
Zel for TU Type Heat Exchangers

Dimensions, mm Continuation sheet
Shell Pressure Tubes
inner PN, MPa, D1 D2 D4 length I3 la ~ls ~le S S1 S2
diameter max |
6000 4500
1.6 1064 335 785 85
9000 7500
6000 4500
1000 25 1078 995 995 500 325 775 105 8 10
9000 7500
6000 4500
4.0 1073 375 805 135
9000 7500
6000
4305 910
1.6 1266 360 100
9000
1200 1195 | 1195 615 7995 565
600 4305 905
25 1294 375 120
9000 7995 560 10 12
6000 4690 700
1.6 1468 445 115
9000 7370 860
1400 1395 | 1395 670
6000 4690 685
25 1504 430 140
9000 7370 845

*

Shell outer diameter.
** Dimension is specified for heat exchangers with tubes &325x12.
Thickness of sheet S for material design M3 should be increased by 5 mm.

Heat Exchagers FRU NZE



Weight of Tube Bundles for TP and KhP Types Heat Exchangers

S0l at Tubes Holes Layout at Squares Apexes
Dimensions, mm
Tubes 20x2, length Tubes 25x2, length Tubtleesnzgft:zz.S,
Shell Pressure 3000 | 6000 3000 | 6000 3000 [ 6000
inner in shell PN, Tubes material
diameter MPa, max Steel | Brass| Steel | Brass | Steel | Brass| Steel | Brass | Steel | Steel
Weight, kg
2.5%** 260 280 500 540 230 250 430 460 260 500
325* 4.0 270 290 510 550 240 260 440 470 270 510
6.3** 300 320 540 580 270 290 470 500 300 540
2.5%* 480 510 890 950 430 460 780 840 490 910
400 4.0 490 520 900 960 440 470 790 850 500 920
6.3 510 - 920 - 460 - 810 - 520 940
2.5%* 780 840 1520 | 1630 670 710 1290 | 1370 770 1490
4.0 810 870 1550 | 1660 700 740 1320 | 1400 800 1520
>0 6.3 850 - 1590 - 740 - 1360 - 840 1560
8.0*** 890 - 1630 - 780 - 1400 - 880 1600
Dimensions, mm
Tubes 20x2, length Tubes 25x2, length TubleesnSﬁfZ.S
Shell Pressure 6000 | 9000 6000 _ | 9000 6000 | 9000
inner in shell PN, Tubes material
diameter MPa, max | steel | Brass| Steel | Brass | Steel | Brass | Steel | Brass | Steel | Steel
Weight, kg
2 passes
1.6%** 2090 | 2250 - - 1820 | 1950 - - 2140 -
25 2130 | 2290 - - 1860 | 1990 - - 2180 -
4.0 2150 | 2310 - - 1880 | 2010 - - 2200 -
6.3 2230 - - - 1960 - - - 2280 -
8.0%** 2270 - - - 2000 - - - 2320 -
600
4 passes
1.6*** 1970 | 2110 - - 1720 1840 - - 2010 -
25 2010 | 2150 - - 1760 | 1880 - - 2050 -
4.0 2030 | 2170 - - 1780 | 2000 - - 2070 -
6.3 2110 - - - 1860 - - - 2150 -
8.0%** 2150 - - - 1900 - - - 2190 -
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Weight of Tube Bundles for TP and KhP Types Heat Exchangers
Y8 at Tubes Holes Layout at Squares Apexes

Dimensions, mm Continuation sheet
Tubes 20x2, length Tubes 25x2, length Tub(leesn295t)ﬁ2.5,
Shell Pressure 6000 9000 6000 9000 6000 9000
inner in shell PN, Tubes material
diameter MPa, max
Steel | Brass | Steel | Brass | Steel | Brass | Steel | Brass | Steel | Steel
Weight, kg
2 passes
1.6 2980 | 3210 - - 2530 | 2710 - - 2980 -
25 3030 | 3260 - - 2580 | 2760 - - 3030 -
4.0 3060 | 3290 - - 2610 | 2790 - - 3060 -
6.3 3180 - - - 2740 - - - 3160 -
8.0%** 3260 - - - 2820 - - - 3240 -
700 4 passes
1.6 2790 | 2990 - - 2390 | 2560 - - 2790 -
25 2840 | 3040 - - 2440 | 2610 - - 2840 -
4.0 2880 | 3080 - - 2470 | 2640 - - 2870 -
6.3 3000 - - - 2610 - - - 3010 -
8.0%** 3080 - - - 2690 - - - 3090 -
2 Passes
1.6 3780 | 4080 | 5560 | 6000 | 3310 | 3560 | 4850 | 5230 | 3890 | 5730
25 3840 | 4140 | 5620 | 6060 | 3370 | 3620 | 4910 | 5290 | 3950 | 5790
4.0 389 4190 | 5670 | 6110 | 3420 | 3670 | 4960 | 5340 | 4000 | 5840
6.3 4070 - 5850 | 6290 | 3600 - 5140 - 4180 | 6020
800 8.0*** 4180 - 5960 | 6400 | 3710 - 525 - 4290 | 6130
4 Passes
1.6 3630 | 3920 | 5330 | 5750 | 3140 | 3380 | 4600 | 4950 | 3690 | 5420
25 3690 | 3980 | 5390 | 5810 | 3200 | 3440 | 4660 | 5010 | 3750 | 5480
4.0 3740 | 4030 | 5440 | 5860 | 3250 | 3490 | 4710 | 5060 | 3800 | 5530
6.3 3920 - 5620 | 6040 | 3430 - 4890 - 3980 | 5710
8.0%** 4030 - 5730 | 6150 | 3540 - 5000 - 4090 | 5820
2 passes
1.6 4950 | 5340 | 7250 | 7840 | 4160 | 4480 | 6040 | 6510 | 4900 | 7170
25 5030 | 5420 | 7330 | 7920 | 4240 | 4560 | 6120 | 6590 | 4980 | 7250
4.0 5130 | 5520 | 7390 | 7980 | 4280 | 4600 | 6180 | 6620 | 5010 | 7310
900 6.3 5380 - 7720 - 4610 - 6510 - 5330 | 7640
4 Passes
1.6 4720 | 5120 | 6930 | 7490 | 3960 | 4260 | 5740 | 6190 | 4660 | 6810
25 4820 | 5200 | 7020 | 7580 | 4040 | 4340 | 5820 | 6270 | 4740 | 6890
4,0 4850 | 5230 | 7090 | 7650 | 4080 | 4380 | 5890 | 6340 | 4770 | 6950
6.3 5180 - 7420 - 4410 - 6230 - 5110 | 7290
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Weight of Tube Bundles for TP and KhP Types Heat Exchangers
¥4l at Tubes Holes Layout at Squares Apexes

Dimensions. mm Continuation sheet

*  shell outer diameter
** for KhP type heat exchangers only

*** for TP type heat exchangers only
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Tubes 20x2, length Tubes 25x2, length TUb?gnzgstﬁz's’
Shell Pressure 6000 9000 6000 9000 6000 9000
inner in shell PN, Tubes material
diameter MPa, max
Steel | Brass | Steel | Brass | Steel | Brass | Steel | Brass | Steel | Steel
Weight, kg
2 passes
1.6 6060 | 6540 | 8850 9580 5200 | 5600 7560 8170 | 6140 8980
25 6160 | 6640 | 8950 9680 5300 | 5700 7660 8270 | 6240 9080
4.0 6280 | 6760 | 9070 9800 5420 | 5820 7780 8390 | 6360 9200
6.3 6580 - 9370 - 5720 - 8080 - 6660 9500
1000 4 passes
1.6 5830 | 6290 | 8500 9200 4960 | 5340 7200 7780 | 5850 8540
25 5930 | 6390 | 8600 9300 5060 | 5440 7300 7880 | 5950 8640
4.0 6050 | 6510 | 8720 9420 5180 | 5560 7420 8000 | 6070 8760
6.3 6350 - 9020 - 5480 - 7720 - 6370 9060
2 passes
1.6 8930 | 9660 | 12980 | 14100| 7710 | 8320 | 11170 | 12080 | 9140 | 13310
25 9140 | 9870 | 13190 | 14310 7920 | 8530 | 11380 | 12290 9350 | 13520
4.0 9310 | 10040 | 13360 | 14480 | 8090 | 8700 | 11550 | 12460 | 9520 | 13690
6.3 9800 - 13850 - 8580 - 12040 - 10010 | 14180
1200
4 passes
1.6 8360 | 9340 | 12540 | 13610 | 7420 | 8000 | 10730 11600 | 8780 | 12770
25 8840 | 9550 | 12750 | 13820 7630 | 8210 | 10940 | 11810 | 8990 | 12980
4.0 9010 | 9720 | 12920 | 13990 | 7800 | 8380 | 11110 | 11980 | 9160 | 13150
6.3 9500 - 13410 - 8290 - 11600 - 9650 | 13640




Weight of Tube Bundles for TP and KhP Types Heat Exchangers
Xl at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions, mm

Tubes 20x2, length Tubes 25x2, length TUb?g’n%?)ﬁz's’
Shell Pressure 6000 9000 6000 9000 6000 9000
inner in shell PN, Tubes material
diameter MPa, max
Steel | Brass | Steel | Brass | Steel | Brass| Steel | Brass| Steel | Steel
Weight, kg
2 passes
1.6* 2310 | 2490 - - 1990 | 2140 - - 2350 -
25 2350 | 2530 - - 2030 | 2180 - - 2390 -
4.0 2370 | 2550 - - 2050 | 2200 - - 2410 -
6.3 2450 - - - 2130 - - - 2490 -
8.0* 2490 - - - 2170 - - - 2530 -
600 4 passes
1.6* 2140 | 2290 - - 1820 | 1950 - - 2130 -
25 2180 | 2330 - - 1860 | 1990 - - 2170 -
4.0 2200 | 2350 - - 1880 | 2110 - - 2190 -
6.3 2280 - - - 1960 - - - 2270 -
8.0* 2320 - - - 2000 - - - 2310 .
2 passes
1.6* 3240 | 3490 - - 2820 | 3030 - - 3330 -
25 3290 | 3540 - - 2870 | 3080 - - 3380 -
4.0 3320 | 3570 - - 2900 | 3110 - - 3410 -
6.3 3440 - - - 3030 - - - 3510 -
700 8.0* 3520 - - - 3110 - - - 3590 -
Passes
1.6 3010 | 3230 - - 2540 | 2720 - - 2970 -
25 3060 | 3280 - - 2590 | 2770 - - 3020 -
4.0 3100 | 3320 - - 2620 | 2800 - - 3050 -
6.3 3220 - - - 2760 - - - 3190 -
8.0* 3300 - - - 2840 - - - 3270 -
2 passes
1.6 4300 | 4650 | 6340 | 6860 [ 3670 [ 3950 | 5390 | 5820 | 4330 | 6390
800 25 4360 | 4710 | 6400 | 6920 | 3730 | 4010 | 5450 | 5880 | 4390 | 6450
4.0 4410 | 4760 | 6450 | 6970 | 3780 | 4060 | 5500 | 5930 | 4440 | 6500
6.3 4590 - 6630 - 3960 - 5680 - 4620 | 6680
8.0% 4700 - 6740 - 4070 - 5790 - 4730 | 6790
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Weight of Tube Bundles for TP and KhP Types Heat Exchangers
SZ8 at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions, mm Continuation sheet
Tubes 20x2, length Tubes 25x2, length TUb?eSnzgstﬁz's’
Shell Pressure 6000 9000 6000 9000 6000 | 9000
inner in shell PN, Tubes material
diameter MPa, max
Steel | Brass | Steel | Brass | Steel | Brass| Steel | Brass | Steel | Steel
Weight, kg
4 passes
1,6 4080 4410 6000 6480 | 3430 | 3700 5030 5420 | 4040 5950
2,5 4140 4470 6060 6540 | 3490 | 3760 5090 5480 | 4100 6010
800 4.0 4190 4520 | 6110 6590 | 3540 | 3810 5140 5530 | 4150 6060
6,3 4370 - 6290 - 3720 - 5320 - 4330 6240
8,0* 4480 - 6400 - 3830 - 5430 - 4440 6350
2 passes
1,6 5510 5950 8090 8760 | 4670 | 5040 6810 7350 5530 8110
25 5590 6030 8170 8840 | 4750 | 5120 6890 7430 5610 8190
4.0 5690 6130 8230 8900 | 4790 | 5160 6950 7460 5640 8250
900 6,3 5940 - 8560 - 5120 - 7280 - 5960 8580
4 Passes
1,6 5190 5640 7640 8270 390 | 4730 6380 6890 5190 7600
25 5290 5720 7730 8360 | 4470 | 4810 6460 6970 5270 7680
4,0 5320 5750 7800 8430 | 4510 | 4850 6530 7040 5300 7740
6,3 5650 - 8130 - 4840 - 6870 - 5640 8080
2 passes
1,6 6840 7400 | 10020| 10860| 5780 | 6240 8430 9130 6850 | 10050
2,5 6940 7500 | 10120 | 10960| 5880 | 6340 8530 9230 6950 | 10150
4,0 7060 7620 | 10240| 11080 | 6000 | 6460 8650 9350 7070 | 10270
6,3 7360 - 10540 - 6300 - 8950 - 7370 | 10570
1000
4 Passes
1,6 6520 7050 9540 | 10340| 5440 | 5870 7930 8580 6440 9430
2,5 6620 7150 9640 0440| 5540 | 5970 8030 8680 6540 9530
4,0 6740 7270 9760 | 10560| 5660 | 6090 8150 8800 6660 9650
6,3 7040 - 10060 - 5960 - 8450 - 6960 9950
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Weight of Tube Bundles for TP and KhP Types Heat Exchangers
Sl at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions, mm Continuation sheet
Tubes 20x2, length Tubes 25x2, length Tu bﬁlsng??l(z's’
Shell Pressure 6000 9000 6000 9000 6000 | 9000
inner in shell PN, Tubes material
diameter MPa, max
Steel | Brass | Steel | Brass | Steel | Brass | Steel | Brass| Steel | Steel
Weight, kg
2 passes
1.6 10190 | 11040 | 14870 | 16170 | 8750 | 9460 | 12730 | 13790 10410 | 15220
25 10400 | 11250 | 15080 | 16380 | 8960 | 9670 | 12940 | 14000| 10620 | 15430
4.0 10570 | 11420 | 15250 | 16550 | 9130 | 9840 | 13110 |14170( 10790 | 15600
6.3 11060 - 15740 - 9260 - 13600 - 11280 | 16090
1200
4 Passes
1.6 9780 | 10600 | 14260 | 15500 | 8330 | 9000 | 12100 [13100| 9900 | 14450
25 9990 | 10810 | 14470 | 15710 | 8540 | 9210 | 12310 {13310 10110 | 14660
4.0 10160 | 10980 | 14640 | 15880 | 8710 | 9380 | 12480 | 13480| 10280 | 14830
6.3 10650 - 15130 - 9200 - 12970 - 10770 15320

* for TP type heat exhangers only
Note: For heat exchabgers of KhP type is specified in shell.
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Weight of Tube Bundles for KP Type Heat Exchangers
Sl at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions, mm

@FRUNZE

Tubes 20x2, length Tubes 25x2, length Tub?esn%?ﬁza
Shell Pressure 6000
inner in shell PN, Tubes material
diameter MPa, max Steel Brass Steel Brass Steel
Weight, kg
2 passes
1.0 2220 2400 1900 2050 2240
1.6 2280 2470 1960 2120 2320
25 2310 2500 1990 2150 2350
4 passes
600 1.0 2020 2180 1710 1830 2000
1.6 2080 2250 1770 1900 2080
25 2110 2280 1800 1930 2110
6 passes
1.0 1950 2100 1640 1760 1920
1.6 2010 2170 1720 1840 2010
25 2040 2200 1750 1870 2040
2 passes
1.0 3130 3390 2720 2920 3210
1.6 3240 3490 2820 3030 3330
25 3290 3540 2870 3080 3380
4 passes
200 1.0 2940 3160 2460 2630 2870
1.6 3010 3230 2540 2720 2970
25 3060 3280 2590 2770 3020
6 passes
1.0 2820 3050 2410 2580 2830
1.6 2930 3150 2510 2690 2950
25 2980 3200 2560 2740 3000
2 passes
1.0 4070 4430 3480 3750 4120
1.6 4180 4550 3580 3860 4240
25 4320 4700 3630 3910 4290
4 passes
300 1.0 3850 4210 3220 3470 3800
1.6 3960 4330 3320 3580 3920
25 4100 4480 3370 3630 3970
6 passes
1.0 3720 4040 3120 3360 3670
1.6 3830 4160 3220 3470 3790
25 3970 4310 3270 3520 3840
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Weight of Tube Bundles for KP Type Heat Exchangers
Y@l at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions. mm Continuation sheet

Tubes 20x2, length Tubes 25x2, length Tubfesn%ft»ﬁzi
Shell Pressure 6000
inner in shell PN, Tubes material
diameter MPa, max Steel Brass Steel Brass Steel
Weight, kg
2 passes
1.0 5390 5820 4550 4920 5400
1.6 5510 5950 4670 5040 5530
25 5590 6030 4750 5120 5610
4 passes
900 1.0 5070 5510 4280 4610 5060
1.6 5190 5640 4390 4730 5190
25 5290 5720 4470 4810 5270
6 passes
1.0 4970 5360 4110 4440 4860
1.6 5090 5490 4230 4560 4990
25 5170 5570 4310 4640 5070
2 passes
1.0 6590 7140 5610 6070 6680
1.6 6760 7310 5680 6140 6760
25 6850 7400 5770 6230 6850
4 passes
1000 1.0 6270 6790 5270 5700 6270
1.6 6440 6960 5350 5770 6350
25 6530 7050 5440 5860 6440
6 passes
1.0 6120 6620 5160 5580 6140
1.6 6280 6800 5230 5650 6210
25 6370 6890 5320 5740 6300
2 passes
1.0 9760 10580 8290 8980 9890
1.6 10000 10820 8540 9230 10170
25 10300 11130 8840 9550 10500
4 passes
1200 1.0 9350 10140 7860 8500 9360
1.6 9590 10380 8110 8750 9640
25 9890 10690 8440 9100 10000
6 passes
1.0 9170 9930 7690 8320 9150
1.6 9410 10170 7940 8570 9430
25 9700 10470 8290 8940 9810
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Weight of Tube Bundles for TU Type Heat Exchangers
stell at Tubes Holes Layout at Equilateral Triangles Corners

Dimensions, mm

Tubes 20x2, length Tubes 25x2, length Tubes 25x2.5, length
Shell Pressure 3000 | 6000 9000 3000 | 6000 | 9000 3000 | 6000 9000
inner in shell PN, -
diameter MPa, max Tubes material
Steel
Weight, kg
305 25 330 620 - 280 510 - 320 600 -
4.0 340 630 - 290 520 - 330 610 -
25 590 1090 - 480 880 - 550 1040 -
400 4.0 600 110 - 490 890 - 560 1050 -
6.3 610 1110 - 500 900 - 570 1060 -
25 920 1720 - 790 1460 - 930 1780 -
500 4.0 940 1740 - 810 1480 - 950 1800 -
6.3 960 1760 - 830 1500 - 970 1820 -
1.6 - 2370 - - 2000 - - 2390 -
600 25 - 2390 - - 2020 - - 2410 -
4.0 - 2420 - - 2040 - - 2430 -
6.3 - 2500 - - 2120 - - 2510 -
1.6 - 3370 - - 2820 - - 3360 -
200 25 - 3410 - - 2860 - - 3400 -
4.0 - 3430 - - 2880 - - 3420 -
6.3 - 3550 - - 3000 - - 3540 -
1.6 - 4530 6640 - 3730 | 5450 - 4440 6500
800 25 - 4590 6700 - 3790 | 5510 - 4500 6560
4.0 - 4650 6760 - 3850 | 5570 - 4560 6620
6.3 - 4820 6930 - 4020 | 5740 - 4730 6790
1.6 - 5800 8420 - 4920 | 7130 - 5890 8550
900 25 - 5850 8470 - 4970 | 7180 - 5940 8600
4.0 - 5930 8550 - 5050 | 7260 - 6020 | 8680
1.6 - 7330 | 10660 - 6060 | 8790 - 7250 | 10550
1000 25 - 7430 | 10760 - 6160 | 8890 - 7350 | 10650
4.0 - 7550 | 10880 - 6280 | 9010 - 7470 | 10770
1.6 - 10700 | 15500 - 9170 | 13240 - 10990 | 15920
1200 25 - 10860 | 15660 - 9330 | 13400 - 11150 | 16080
1.6 - 15040 | 21670 - 12740 | 18300 - 15270 22010
1400 25 - 15320 | 21950 - 13000 | 18580 - 15550 | 22290

*  Shell outer diameter.

Notes:

Heat exchangers weight is calculated for steels with density of 7.85 g/cm?.
Tubes 25x2 should be made of high alloy steels and brass.

Tubes 25x2.5 should be made of carbon and low alloy steels.

Weight tolerance should not exceed +8%.

Sl
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Maximum Design Pressure Depending on Medium Design
i)l Temperature for Heat Exchangers of TP, KhP, KP, TU Types

Maximum design pressure depending on medium design temperature
For heat exchangers of TP, KhP, KP, TU types

Maximum design pressure, MPa, at medium design temperature,°C

Pressure

in shell PN,

MPa, max

ao 100 200 250* 300* 350* 400* 425* 450*

1.0 1.00 0.93 0.90 0.075 0.66 0.58 - -
1.6 1.60 1.49 1.40 1.20 1.10 0.90 0.80 0.57
25 2.50 2.32 2.25 1.90 1.70 1.50 1.30 0.90
4.0 4.00 3.72 3.50 3.00 2.60 2.30 2.00 1.40
6.3 6.30 6.00 5.40 4.80 4.00 3.70 3.20 2.30
8.0 8.00 7.00 6.80 6.00 5.20 4.60 4.00 3.20

* for heat exchangers with stainless tubes only
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Order Form for Manufacture of Heat Exchanger or Tube
Bundle (at Individual Supply) as per TU 3612-023-00220302-00

1. Designation
Design and operation conditions
2. Medium parameters In tubes In shell
21 Pressure, MPa P operating
T P design
29 Operating temperature, °C Outlet
- Inlet
2.3. | Design temperature, °C
24 Minimum permissible (below freezing point) temperature of wall
“ | of heat exchanger which is under pressure, °C
25 Average air temperature of the coldest 5 days at heat exchanger installation site, °C
- | (to be completed for heat exchangers which are installed outdoors or at unheated areas)
2.6. | Boiling temperature of working medium at pressure 907 MPa, °C
2.7. | Working medium description and per cent composition
2.8. | Medium physical condition (gas, steam, liquid)
Working medium characteristics:
- Hazard as per GOST 12.1.007 (including hazard class)
2.9. | - Ignition characteristic as per GOST 12.1.004 “yea”, “no”
- Explosion hazard as per GOST 12.1. 011 (including category and group of mixture)
- Does medium cause corrosion cracking? “Yes”, “No”. If “yes” - to be tested
3. Material of gaskets
4 Necessity of thermal insulating fixing components installation “yes”, “no” (delete as appropriate)
' (components are installed for heat exchangers with shell diameter > 500 mm)
Necessity of base metal and welded joint intergranular corrosion testing “yes”, “no”;
5. if “yes” - specify the procedure as to GOST 6032,
to be completed for heat exchangers made of steel of 08X18H10T;12X18H10T; 10X17H13M2T; 08 X22H6T grades
6. Specify: “Left”, “right” hinges, “not required” (delete as appropriate).
(Hinge devices are installed on horizontal heat exchangers & 400-800 mm at PN < 6.3 MPa, & 1400 mm at PN < 2.5 MPa)
7. Horizontal heat exchangers are installed : “on concrete base”, “steelworks” (delete as appropriate)
8. Specify type of tubes fixing in tube sheets: “expansion”, “seal welding with expansion” (delete as appropriate)
9. Seamless tubes “yes”, “no” (delete as appropriate)
Drawing of heat exchanger with location dimensions of nozzles and supports
(specified for heat exchangers, having differences from valid Specifications TU)
10. Nozzles
Nozzle number ;
as to drawing Nozzles purpose Nozzles DN, mm Nominal pressure, MPa
Notes: 1. Drawing is given in accordance with valid Specifications TU.
2. Dimensions should be specify when they differ from those which are specified in valid Specifications TU.
3. Nominal diameters of nozzles are specified when they are smaller than in valid Specifications TU
11. | Description of specified differences from heat exchanger prototype (differences, listed in valid Specifications are allowed)

Order form for manufacturing of heat exchanger as to Specifications TU 3612-023-00220302-00 is not to be agreed.

Name of Customer Company and process unit or line
Name and postal address of the Company which completed the order form
Head of the Company which completed the order form

(Title) (signature) (printed name) (date)
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8 Oil Coolers of MO-53-4 Type

r /
D |

DN

H/2

L*

1 -shell; 2 -chamber; 3 -cover; 4 -cover; 5 -cover; 6 -tube-sheet

Oil coolers basic dimensions, mm

Partition walls ‘ DN b
ithneLIJIr Pres;ure Tubes layout if?)lg:seesr
diameter MPé, L* Ienlgth lo H H/2 h through DN1 A A
Di max I3 [ Number tubes
4
700 04 2660 1868 1370 88 19 1145 | 615 | 530 150 150 | 350 | 1450
Oil coolers basic parameters
Parameter Parameter value
Heat exchange surface, m2 53
Shell diameter, mm, inner 700
In tubes 40
Design temperature, °C In shell 95
Design pressure, MPa, in shell 0.4
Design pressure, MPa, in tubes 0.4
Length of heat exchaange tube straight run, mm 1868
Outer diameter and wall thickness of heat exchanging tubes
(diameter and wall thickness), mm 16x1
Number of passes through tubes 4
Layout of heat exchanging tubes in tube sheets and partition walls At equilateral triangles corners
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Materials for Manufacturing of Assembly Units

¥4l and Components of Oil Coolers, Weight
Material
Distributing Heat - Distributing Floating .
an(?k::?)l\l/er chamber | exchanging | Tube sheet Paw;?n gigli!ts chamber head Wel'(%ht’
and cover tubes gaskets gasket
N - o Steel Ct Compressed
12?2?;'_'?6.'. Tg?rqli‘lom Tg?rqlfjom Tg’f]rq'?(;n 12X18H10T-| Compressed asbestos asbestos
M26 as to fibre sheets fibre sheets 1460
M26 asto | asto GOST | asto OST | asto GOST GOST as to GOST 481-80 as to GOST
GOST5632 | 19807-74 | 1-90050-72 19807-74 563272 481-80
Steel C13nc5
as to GOST | Steel Ct3nc5 .
380.94; | astoGOST | Cupronickel | g0 Steel Compressed
; ; alloy Compressed asbestos asbestos
Forgings | 380-94; | s q | CT20KS | Cr3ncs fibre sheets fibre sheets | 1850
C120 Gr.lV | steel CT 20K asto GOST | @8 to GOST | asto GOST as to GOST 481-80 as to GOST
K195 as to GOST 1721779 5520-79 380-94 481-80
as to GOST 5520-79
8479
Titanium Titanium Titanium Titanium Titanium c Compressed
BT1-0 BT1-0 BT1-0 BT1-0 BT1-0 °mpfr.f)sse?l""5b93tos f.g‘SbeﬁtOS 1042
astoGOST | astoGOST | asto OST | astoGOST | astoGOST | MESnesss - | bre shoews
19807-74 19807-74 | 1-90050-72 19807-74 19807-74 481-80
Steel Ct Steel Ct Steel Ct Steel Ct Steel Ct Compressed
08X18H10T-| 08X18H10T- 08X18H10T 12X18H10T- | 08X18H10T-| Compressed asbestos asbestos
M26 as to M26 as to as to GOST M26 as to M26 as to fibre sheets fibre sheets 1850
GOST GOST 9941-81 GOST GOST as to GOST 481-80 as to GOST
5632-72 5632-72 5632-72 5632-72 481-80

@FRUNZE
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Shell and Tube Heat Exchangers with Fixed Sheets
and Shell and Tube Heat Exchangers with Expansion Pipe
5728 on Shell as to Specification TU 3612-024-002203002-02

These heat exchangers are designed for heating and
cooling of liquid and gaseous media in processing of oil
refining, petrochemical, chemical, oil, gas industry.

Heat exchangers are classified by:

Purpose - heat exchangers (T), coolers (Kh),
condensing apparatus (K), vaporizers (l);

Design - heat exchangers with fixed tube sheets (N
type), with expansion pipe on shell (K type);

Location - horizontal (G), vertical (V).

Smooth-walls tubes are applied in the heat exchangers
()2

These heat exchangers can be operated in temperate
and tropical climatic conditions.

Climatic design “U” and “T”, item category 1according to
GOST 15150.

The heat exchangers are designed for installation in
geographic areas with seismicity up to 7 points on the
highest 12-point scale.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation of
apparatuses per SOU MPP 71.120-217:2009, GOST R
52630 and Technical Regulation of Customs Union
032/2013.

Depending on operation temperature limits heat
exchangers can be manufactured of the following
design:

N - low-temperature from - 30 up to +100°C;
N1 - low-temperature from - 40 up to +100°C;
N2 - low-temperature from - 60 up to +100°C;
N3 - low-temperature from - 70 up to +100°C;
O - normal from -20 up to +100°C;

S - average from -20 up to +200°C;

V - high-temperature from - 20 up to +300°C;
V1 - high-temperature from - 20 up to +350°C.

@FRUNZE

The example of designation:

Heat exchanger (T) with fixed tube sheets (N), shell
diameter 600 mm, horizontal (G), nominal pressure in
tubes and shell 1.6 MPa, material version M1,
temperature limit design “O”, with plain heat-transferring
tubes (G) of 25 mm diameter and 6 m length, 2-passes
through tube side, climatic version (U), with components
for heat-insultor fixing of group 4:

Heat exchanger 600TNG-1.6-M1-0/25G-6-2-U-I gr.4
Specifications TU 3612-024-00220302-02

Heat exchanger (T) with expansion pipe on shell, shell
diameter 600 mm, vertical (V), nominal pressure 1.6
MPa, material version M1, temperature limit design “O”,
with plain heat-transferring tubes (G) of 25 mm diameter
and 8 m length, 2-passes through tube side, climatic
version (T), without components for heat-insultor fixing
of group 4:

Heat exchanger 600 TKV-1.6-M1-O/25G-6-2-T gr.4
Specifications TU 3612-024-00220302-02

Vaporizer (I) with fixed tube sheets (N), shell diameter
600 mm, design 1, nominal pressure in tubes 1.0 MPa
and in shell 1.6 MPa, material version M1, temperature
limit design “V”, with plain heat-transferring tubes (G) of
25 mm diameter and 4 m length, climatic version (U),
with components for heat-insultor fixing of group 3:

Vaporizer 600 IN-1-1.0-1.6-M1-V/25G-4-U-I1 gr.3
Specifications TU 3612-024-00220302-02

Heat exchangers should be ordered in accordance with
Data Sheets.
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Parameter designation for heat exchanger

Parameter ™ TK KhN KhK KN KK IN K
Temperature of
. In shell From - 20 up to + 300
heat transferring From - 70 up to + 350 From - 70 up to + 350
°Cir5°C1 In tubes From - 20 up to + 60
) 400 mm - - - -
Nominal 1.6; 2.5; 4.0 1.6
pressure in 1.0; 1.6; 2.5; 4.0 1.0;1.6
shell for heat 600 mm
exchangers .1 a . 1R 9E- .
with diameter 1.0;1.6; 25 1.0;1.6 1.0;1.6; 2.5; 4.0 1.0;1.6
159, 273, 800 mm 1.0; 1.6; 2.5; 4.0 1.0;1.6
325 mm,
MPa,max ~ 1000mm | 06;10:16:2540 446 10,46 00 T0162540) o610,16 | 06:1.0,16 | 061.0;16 | 26881638 061016
1200 mm 0.6;1.0;1.6; 25 0.6;1.0; 1.6; 25 25 25
. 400 mm - - - -
pye%[:&?glin 1.6;2.5; 4.0 1.6
tubes for heat 600 mm
exchangers s ]
with diameter 800 mm 1.0;1.6; 2.5; 4.0 1.0;1.6 0.6
159, 273, 0.6 0.6; 1.0
325 mm, 1000 mm 0.6;1.0; 1.6;2.5;40 0.6;1.0; 1.6
MPa, max
1200 mm 0.6;1.0; 1.6; 25 0.6;1.0; 1.6
Outer diameter and thickness of 20x2
walls of heat-transferring tubes, 25x2
25x2
mm
Number of 159, 273 mm 1 - 1
passes through 325 mm - 2 - -
tubes for heat 12
exchangers
with the 400 mm 2
diameter 600,800,1000, o . 4
1200 mm 1,24 2,4 2,46 1
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Heat exchangers of TNG, TKG, KhNG, KhKG types with one pass through tubes
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1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe; 6 - heat-transferiing tube; 7- partition wall;

8 - fixed support; 9 - removable support; 10 - shell gasket; 11 - shell cover.

Notes:

1. The draw does not specify heat exchanger design.
2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.
3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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TNV, TKV, KhKV Types Heat Exchangers
Sy with One Pass through Tubes
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1- distributing chamber; 2 - distributing chamber gasket;3 - tube sheet; 4 - shell; 5 -expansion pipe;
6 - heat-transferiing tube; 7- partition wall; 8 -removable support

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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Multi-pass through tubes heat exchangers of TNG, TKG types
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1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe; 6 - heat-transferiing tube; 7- partition wall;
8 - fixed support; 9 - removable support; 10 - shell gasket; 11 - shell cover.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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E TNV, TKV Types Multi-Pass through Tubes Heat Exchangers
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1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe;
6 - heat-transferiing tube; 7- partition wall; 8 -removable support; 9 - shell gasket; 10 - shell cover

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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Dimensions, mm

Basic parameters of heat exchangers of TN and TK types

L, max. at DN at |
o3 number of number of Ao 1 Partition
L c passes l2 Ik wall
£ 5 2§:‘£ | dedh I A through pétsggsm[lﬁ%gah location
.‘_g 5 o022 tubes 0 tubes DN1 Dk [ H2 h tubes
O = -
= 3%5 TNG TNV
5 2 1 2 1 2 2 1 TKG  TKV TKG [ TKV | Iz |Number
o
1000 1400 350 620 200 400 - - [§)
2
1.6;25;, 1500 1900 650 | 1120 ) 400 800 | 3252 | 4002 10
159 460" 2000 2400 - | 800 1620 80 | - 80 3007|215 159 | . 390 500 1200 | 4002 | 4002 [100f 4,
3000 3400 1500 | 2620 650 1500 | 7502 | 7502 26
1000 1450 350 | 600 250 400 - N 4
1500 1950 650 | 1100 350 800 | 325 | 450 8
6 2000 2450 ~ | 800 | 1600 423 425 500 1200 | 400 | 700 12
3000 3450 1500 | 2600 650 1500 | 750 | 900 20
1000 1500 350 | 570 250 400 4
1500 2000 650 | 1070 350 800 8
27325 000 2500 - | 800 |1s70 100 | - 100 272 241 - 465 500 1200 1250 4
3000 3500 1500 | 2570 ) 650 1500 ) 20
40 5000 2550 | 800 | 1520 515 500 1200 12
3000 3550 1500 | 2520 650 1500 20
1500 2200 2170 | 650 | 1050 350 800 | 325 ;) 475 3 6
16; 2000 2700 2670 | 800 | 1550 2 500 1200 | 4002 | 700 8
25" 3000 3700 3670 | 1500 | 2550 475 440 575 650 1500 7502) 9002 %
325 4000 4700 4670 | 2000 | 3550 100 | 100 100 298 290 220 800 1800 | 1000 ) 110002 | 175
1500 2250 2170 | 650 | 990 350 800 6
2000 2750 2670 | 800 | 1490 500 1200 . i 8
40 3000 3750 3670 | 1500 | 2490 - 490 630 650 1500 14
4000 4750 4670 | 2000 | 3490 800 1800 20
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Dimensions, mm

Continuation sheet

_ L, max. at DN at Ao lo o
o 2 number of number of Partition
i |Zsg through through Fats ot ’ - jocation
Eyg |=2 roug roug passes through I
g2 022 | tubes lo | A tubes DNi| Dk | H/2| h tubes
= |>TZ
= 0w <
0] n ©
65 |5 1 (249 1] 2| 4 249 1 [249| kg (TR | TKG | TRV | 13 [Number
2000 |2790| 2770 | 800 | 1550 500 |1200| 4002 | 7002 6
3000 |3790| 3770 | 1500 | 2550 500 |1500| 7502 | 9002 10
1.6; | 4000 |4790| 4770 | 2000 | 3550 5622 620 800 |1800| 10002| 10002 14
2517 | 6000 |6790| 6770 | 3000 | 5550 1200 | 1800 | 1500%| 10002 22
44206%) 150 | 150 | - |[150 363 | 349 | 460 280 250
2000 | 2820 2810 | 800 | 1440 500 | 1200 6
40 | 3000 |3820] 3810 | 1500 | 2440 ) 690 500 1500 i 10
"~ | 4000 |4820| 4810 | 2000 | 3440 800 | 1800 14
6000 |6820| 6810 | 3000 | 5440 1200 | 1800 22
2000 [2940| 2910 | 800 | 1500 400 1200 400 | 700 4
3000 | 3940| 3910 | 1500 | 2500 500 |1500| 750 | 900 8
161 4000 | 4940/ 4910 | 2000 | 3500 762 520 | 720 | 370 | g5y |1800| 1000 | 1000 10
6000 |6940| 6910 | 3000 | 5500 1200 | 1800| 1500 | 1000 18
2000 [2950| 2950 | 800 | 1450 400 [1200 4
600 3000 | 3950| 3950 | 1500 | 2450 500 | 1500 8
. - 45 | 7 390 - -
6309 | 2° | 4000 | 4950 4950 | 2000 | 3450 | 200 | 200 | 150 | 200 530 1525 | 545 | 750 800 | 1800 3001 40
6000 | 6950| 6950 | 3000 | 5450 1200 | 1800 18
2000 [3060] 3020 | 800 | 1400 400 [1200 4
3000 |4060| 4020 | 1500 | 2400 500 | 1500 8
. - 600 | 830 | 400 - -
49| 4000 | 5060 5020 | 2000 | 3400 800 | 1800 10
6000 | 7060 | 7020 | 3000 | 5400 1200 | 1800 18
2000 [3070| 3160 | 800 | 1450 400 1200 400 | 700 4
3000 |4070| 4160 | 1500 | 2450 600 |1500| 750 | 900 6
800 | 1.0 | 4000 [5070! 5160 | 2000 | 3450 | 250 | 250 | 200 | 250 | 962 |627 | 608 | 630 | 810 | 440 | ooo |4900| 1000 | 1000 | 30| s
6000 |7070| 7160 | 3000 | 5450 1200 |1800| 1500 | 1000 14
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Dimensions, mm

Continuation sheet

— L, max. at DN at
< e number of number of Ao l1 Partition
E gég passes Easseﬁ At number of 12 lk wall
ol = throu location
3 == through g asses through
'GE §UZ~ | tubes lo A tubes DN1 Dk H/2 h p bos 9
5 (g5
o . . v
o |2 1| 24 1 2 240 1 5, TNG| TRV |TKG TKV [ I3 Numb
2000 3140| 3190 800 1410 400| 1200| 400 700 4
3000 4140 [ 4190 1500 2410 600 1500 | 750 900 6
16 4000 5140 | 5190 2000 3410 %62 608 650 | 865 440 09| 1800 [ 1000 1000 8
6000 7140 [ 7190 3000 5410 627 1200| 1800 | 1500 1000 14
2000 3220| 3225 800 1400 400 1200 4
3000 4220 [ 4225 1500 2400 600 | 1500 6
25 655 | 910 450
800 4000 5220 | 5225 2000 3400 | 20 290 200 250 800 | 1800 ¥y
6000 7220 | 7225 3000 5400 ) 612 1200 1800f ) 14
2000 3430 [ 3290 800 1300 400 | 1200 4
40 3000 4430 | 4290 1500 2300 677 200 | 1065 460 600| 1500 6
4000 5430 [ 5290 2000 3300 800 1800 8
6000 7430 | 7290 3000 5300 1200| 1800 14
3000 4210 | 4220 1500 2350 400 | 1500 900 4
0.6; 4000 5210| 5220 2000 3350 930 600 | 1800 1000 6
1.0 6000 7210| 7220 3000 5350 1200| 1800 1000 10
9000 10210[ 10220 6000 8350 1200| 1800 1000 16
3000 4270 4240 1500 2350 162 729 712 650 520 700 1500 900 4
4000 5270 5240 2000 3350 600 1800 1000 6
1000 | 1.6 300 300 200 300 960 520
6000 7270| 7240 3000 5350 1200| 1800 1000 10
9000 10270 | 10240 6000 8350 1200{ 1800 1000 16
3000 4390 | 4300 1500 2300 400 | 1500 4
o5 4000 5390| 5300 2000 3300 - | 779 716 710 | 1045 540 600 1800 6
6000 7390| 7300 3000 5300 1200| 1800 10
9000 10390 10300 6000 8300 1200( 1800 16
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Dimensions, mm

Continuation sheet

- © L, max. at DN at Ao I -
9] < 0 © number of number of Partition
Ea .E%% passes passes At number of 2 Ik wall
Sc 22> | through lo A thrtz)ugh DN1 | Dk [ H2 h passes through location
=" %E tubes tubes tubes
6 5 1|24 1 2 |4 24 1 24| T8C [TVITKG| TKV| 13 Number
3000| 4580 [4420| 1500 2200 400 4
1000 4.0 | 4000| 5580 |5420 | 2000 3200 300 300|200 300 | - | 779 716 | 800 1190 550 | 600 - | 520 6
6000 | 7580 |7420| 3000 5200 1200 10
4000| 5300 {5400 2000 3200 700 6
‘1)-8? 6000 | 7300 | 7400 | 3000 5200 812 1050 1200 1500 8
| 9000 10300(10400| 6000 8200 1200 14
1362 | 831 765 600 1000 —
4000| 5400 |5420| 2000 3200 700 - 6
1200 1.6 | 6000| 7400 | 7420 3000 5200 350 350 [250 350 1100 1200 550 8
9000 | 10400{10420| 6000 8200 1200 14
4000| 5540 [5500 | 2000 3200 822 700 |1800 6
25 | 6000| 7540 |7500| 3000 5200 _ | 879 800 1170 620 | 1200 ) 8
9000 | 10540{10500| 6000 8200 1200 14

1) Heat exchangers designed for operation at nominal pressure PN 1.6; 2.5 and 4.0 MPa, differ by flanges, which are mounted on nominal
pressure PN 1.6; 2.5 and 4.0 MPa.
2 Apply only for heat exchangers with nominal pressure PN 1,6 MPa .

3) OQuter shell diameter (at tube manufacturing).
4 Apply 4-pass through tubes heat exchangers for units with shell diameter > 600 (630) mm.
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Multi-pass through tubes heat exchangers of KhNG, KhKG types

Il | Ao £ 6 | A+6
DN
10
Vi \
11
1 19V
(o]
+1
e
™
+l
N
E 3 ‘ A
12 N 9 B 11
AN 3
DN

1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe; 6 - heat-transferiing tube; 7- partition wall;

8 - fixed support; 9 - removable support; 10 - shell gasket; 11 - shell cover; 12 - distributing chamber cover.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I, L, Ik, Dk are recommended, specified at detailed documentation development.
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KhNV, KhKV Types Multi-Pass through Tubes Heat Exchangers

Hte
H2+3 11
@7/%@//? ",bf
V,
= :‘EF*VE it
z Lé ). &\
a 1\4}‘ : 77 g
\I‘ i s | e
W J
b 1 RS NN L=k
2 5 SN NN RIRNY :
57— e a0
3 \ I 1 v
\ 1R H
, ® )| 2
..f."/:- ' I\-x Ip
il IR R }
Nt . W H/2+3
I R
\ . ; N
3 ;E L N
1
ERES NN RN | DB
o o i—%
: Ll =
N
- IE Pl ;int) X~
© AANEE } .
+ 6 w !tll Dk
< ' [LLA,-—JJJJ
| NE T TR
NN \ ] x
SRR NY .
¥y s
- WM MNIIE bR
==y L
Bty ul
3 L. Ch A5
T LT
H/2t3 IR ‘ %
'nnuiinme
_ N I =
1 M ] E
= ¥ N
& ke . s
= y
' i —
[3
3 SRR DI NERER
9
Q&qu/

1 - distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe;
6 - heat-transferiing tube; 7- partition wall; 8 -removable support; 9 - shell gasket; 10 - shell cover;
11 - distributing chamber cover

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions Iz, L, I, Dk are recommended, specified at detailed documentation development.
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Dimensions, mm

Basic parameters of heat exchangers of KhN and KhK types

L, max. at DN at A |
- |z number of number of 0 ! Partition
g G passes passes At number of I2 Ik wall
EB ca through through passes through location
8= 95_ tubes lo A tubes DNi | Dk [ H2 h tubes
5 | 1 2,40 1| 2 4 2040 | 1 24 ’?\lhé\‘g me KhKG|KhKV| 13 [Number
1500] 1900 650 1120 400 | 800 325 | 400 10
2000 | 2400 800 1620 500 |1200 400 | 400 14
1591 16 50003400 ~ 1500 2620 | 80 | - - [ 80 [309| 215 159 390 650 [1500 750 | 750 | 10| 26
1500] 1950 650 1100 © 7350 | 800 325 | 450 8
273 | 1.6 2000( 2450  _ 800 1600 | 100 - - 100 | 423 | 272 241 - 425 500 | 1200 400 | 700 | 125 12
3000 | 3450 1500 2600 650 |1500 750 | 900 20
1500 2170 650 1050 350 | 800 325 | 475 6
2000 2670 800 1550 500 |1200 400 | 700 8
3251 16 3500| - 3670 1500 2550 | | 100 - [ 100 |475) 298 290 440 | - 220 g5 14500 750 | 900 | V2| 14
4000 4670 2000 3550 800 | 1800 1000 | 1000 20
2000 2720 800 1550 500 |1200 400 | 700 6
400 3000 3720 1500 2550 500 |1500 750 | 900 10
4262 10 4000| 4720 2000 3sm0 | C |10 - | 190 [562] 363 349 460 | - 280 g0 |4g00 1000 | 1000 | 20| 14
6000 6720 3000 5550 1200 | 1800 1500 | 1000 22
2000 2900 800 1500 400 1200 400 | 700 4
10; 3000| 3900 1500 2500 62 e | 500 |1500 750 | 900 8
169 4000 4900 2000 3500 800 |1800 1000 | 1000 10
600 6000 6900 3000 5500 200 150 | 200 N 4o 1200|1800 1500 | 1000 | | 18
6302 2000 2970 800 1450 | 400 [1200 4
3000 3910 1500 2450 500 | 1500 8
25 4000| - 4910 2000 3450 - 610 | - 800 1800 - - 10
6000 6910 3000 5450 1200 | 1800 18
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Dimensions, mm

Continuation sheet

L, Ao l1
= 5 max. at DN at
g ﬁ number number of Partition
g - £ e of passes At number I 2 I k wall
g2 o= | |passes| |, A through | pn:i| D« H2 | h | ©ofpasses location
2 £ >3z through tubes through
< 2 o tubes tubes
? : KhNG | Kh
: . . KhNV
2,4 2 4 24 24| ve | khey  KNKG | KRKV. 15 [Number
2000 | 2950 | 800 1400 400 | 1200 4
600 4o | 3000 | 3950 11500 2400 505 450 | 200 | - 530 | 525| 635 30| °00 | 1500 - 300 8
630 4000 | 4950 | 2000 3400 800 1800 10
6000 | 6950 [ 3000 5400 1200 | 1800 18
2000 | 2990 | 800 1450 400 | 1200 400 | 700 4
10; | 3000 | 3990 | 1500 2450 600 | 1500 750 | 900 6
169 | 4000 | 4990 | 2000 3450 962 608 | 620 800 | 1800 1000 | 1000 8
6000 | 6990 | 3000 5450 6 1200 | 1800 1500 | 1000 14
7
2000 | 3000 | 800 1400 400 | 1200 4
3000 | 4000 | 1500 2400 600 | 1500 6
2 2 2 1
800 25 | 4000 | s000 | 2000 3a00 20 20| 20 645 3151 g0 | 1800 3%0 8
6000 | 7000 [ 3000 5400 612 1200 | 1800 14
2000 | 3040 [ 800 1350 400 | 1200 ’ ’ 4
10 3000 | 4040 | 1500 2350 677 670 600 | 1500 6
4000 | 5040 | 2000 3350 800 | 1800 8
6000 | 7040 | 3000 5350 1200 | 1800 14
3000 | 4200 [ 1500 2350 400 | 1500 900 4
0.6; | 4000 | 5200 | 2000 3350 600 | 1800 1000 6
1.0% | 6000 | 7200 | 3000 5350 1200 | 1800 1000 10
9000 | 10200 | 6000 8350 1200 | 1800 1000 16
1000 300 200 [ 300 | 1162 729 | 712| 760 380 - |/ 520
3000 | 4200 [ 1500 2350 400 | 1500 900 4
16 | 4000 | 5200 | 2000 3350 600 | 1800 1000 6
: 6000 | 7200 | 3000 5350 1200 | 1800 1000 10
9000 | 10200 | 6000 8350 1200 | 1800 1000 16
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Dimensions, mm

Continuation sheet

L, Ao 1
- % max. at DN at .
o) < o number| number of At Partition
£. cL of passes number of I2 wall
82 o E_ I |passes| g A through DN1 Dk H/2 h passes location
S= 2Z through tubes through
e 8o tubes tubes
@ = KhNG| KhNV
2; 4 2 4 224 24 2l iy KNKG  Khkv I3 Number
3000 | 4230 | 1500 2300 400 | 1500 4
4000 | 5230 | 2000 3300 600 | 1800 6
25 6000 | 7230 | 3000 5300 7nz. 78S 1200 | 1800 10
1000 9000 | 10230 | 6000 8300 | 300 | 200 | 300 - 779 380 1200 1800 - 520 16
3000 | 4280 | 1500 2250 400 | 1500 4
40 4000 | 5280 | 2000 3250 716 810 600 | 1800 6
6000 | 7280 | 3000 5250 1200 | 1800 10
4000 | 5330 | 2000 3200 700 6
2-%: 6000 | 7330 [ 3000 5200 812 1200 8
¥ 9000 | 10330 | 6000 8200 1200 14
1362 1 831 — —== 1000
4000 | 5340 | 2000 3200 700 6
1200 16 6000 | 7340 | 3000 5200 | 350 | 250 [ 350 835 450 1200| 1800 550 8
9000 | 10340 | 6000 8200 827 1200 14
4000 | 5380 | 2000 3200 700 6
25 6000 | 7380 | 3000 5200 - 879 1200 - 8
9000 | 10380 | 6000 8200 1200 14

1) Apply 4-passes through tubes coolers for units with shell diameter > 600 (630) mm.

2) Quter shell diameter (at tube manufacturing).

3) Coolers designed for operation at nominal pressure PN 0.6; 1.0 and 1.6 MPa, differ by flanges, which are mounted on nominal pressure
PN 0.6; 1.0 and 1.6.

Notes:

1. Apply coolers with shell diameter 159; 273; 325; 400 (426) mm on shell nominal pressure 1.6 MPa only for KhK units of M3 material version

with brass heat transferring tubes.

2. Apply heat exchangers as coolers with shell diameter of 159; 273; 325; 400 (426) mm on nominal shell pressure 1.6; 2.5; 4.0 MPa

of M1, M10, M11, M12, M19, M20 material version with steel heat transferring tubes .
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Multi-pass through tubes heat exchangers of KNG, KKG types
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1 - distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe; 6 - heat-transferiing tube; 7- partition wall;
8 - fixed support; 9 - removable support; 10 - shell gasket; 11 - shell cover; 12 - distributing chamber cover.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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Multi-pass through tubes heat exchangers of KNV, KKV types
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1 - distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 -expansion pipe; 6 - heat-transferiing tube; 7- partition wall;
8 - fixed support; 9 - removable support; 10 - shell gasket; 11 - shell cover; 12 - distributing chamber cover.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions Iz, L, Ik, Dk are recommended, specified at detailed documentation development.
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Basic parameters of KN and KK heat exchangers

Dimensions, mm

DN at
3 number of Partition
P passes I 2 Ik wa!l
2 ca through location
3 gi I o BT tubes DNt DN2 Dk H2| h Ao 1
9] uwj o
& 2 4| 6 'é:g 'éw KNG KKV I3 |Number
3000 [ 3890 [ 1500 | 2500 500 | 1500 | 750 900 2
1.0 | 4000 | 4890 | 2000 | 3500 300 625 800 | 1800 | 1000 1000 3
6000 | 6890 | 3000 | 5500 1200 | 1800 | 1500 1000 5
600 3000 | 3890 | 1500 | 2540 - 768 500 | 1500 | 750 900 2
g3on 1.6 | 4000 | 4890 | 2000 | 3540 200 150 | 100 250 100 530 | 525 620 310 800 | 1800 | 1000 1000 3
6000 | 6890 | 3000 | 5540 1200 | 1800 | 1500 1000 5
3000 | 3900 [ 1500 | 2550 500 | 1500 2
25| 4000 | 4900 | 2000 | 3550 200 - 600 800 | 1800 - - 3
6000 | 6900 | 3000 | 5550 1200 | 1800 5
3000 | 3970 | 1500 | 2400 600 | 1500 | 750 900 100015
1.0 | 4000 | 4970 | 2000 | 3400 400 710 800 | 1800 | 1000 1000 3
6000 | 6970 | 3000 | 5400 1200 | 1800 | 1500 1000 5
3000 [ 3970 | 1500 | 2480 - 962 608 600 | 1500 | 750 900 2
800 1.6| 4000 | 4970 | 2000 | 3480 250 200 | 150 300 150 627 315 800 | 1800 | 1000 1000 3
6000 | 6970 | 3000 | 5480 1200 | 1800 | 1500 1000 5
3000 | 3970 | 1500 | 2460 640 600 | 1500 2
2.5 | 4000 | 4970 | 2000 | 3460 250 - 612 800 | 1800 - - 3
6000 | 6970 | 3000 | 5460 1200 | 1800 5
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Dimensions, mm

Continuation sheet

_ DN at
2 number of Partition
a) ¢ passes |5 Ik wall
= oo L, through location
3 o= | I x| lo| A 9 DN: DN2 | Dk H2 h | Ao [ I
< S5 : tubes
n 2Z
[}
8 KNG | KNV
a 2 4 6 KKG | Kkv KNG KKV I3 Number
0 | 3000 4200|1500 2400 400 | 1500 900 2
1'02’) 4000 5200|2000| 3400 400 800 600 | 1800 1000 3
6000 7200 3000| 5400 150 | 1162 799 1200 | 1800 1000 5
3000 4200/ 1500| 2430 400 | 1500 900 2
1000 | 1.6 |4000 5200|2000 3430 300 | 200 | 150 712 | 760 | 380 600 | 1800 1000 3
6000 7200 3000| 5430 200 1200 | 1800 1000 5
3000 4210 1500| 2400 400 | 1500 2
2.5 | 4000 5210|2000| 3400 250 | - 779 780 600 | 1800 - - 3
6000 7210 3000| 5400 1200 | 1800 5
7o+ | 6000 7060 2000] 5300 a0 ;
: — 200 | 1362 831 — 1000
1200 | 16 |[#000 5380120001 3300 554 | 555 | 209 400 812 | 830 | 450 7% | 1300 1000 3
6000 7380|3000| 5300 1200 5
o5 | 4000 5400|2000 3250 0 250 | - 879 850 700 3
6000 7400 3000[ 5250 1200 5
0'62;) 500 908 | 990
1.0 250 | 1562 1000
1400 | 16 [6000 7630|3000( 5200 350 | 250 | 200 40 990 g12 | 970 | 575 1200 | 1800 - 5
25 350 - 916 | 950

) Shell outer diameter (when made of tube).

2) Condensers, designed for operation at nominal pressure PN 0.6 and 1.0 MPa, differ by flanges, which are mounted on nominal pressure
PN 0.6 and 1.0 MPa.
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IN-1, IK-1 Types Heat Exchangers
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DN1

1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 - expansion pipe;
6 - heat-transferiing tube; 7- partition wall; 8 - fixed support; 9 - removable support.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions I1, L, Ik, Dk are recommended, specified at detailed documentation development.
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IN-2, IK-2 Heat Exchangers
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1- distributing chamber; 2 - distributing chamber gasket; 3 - tube sheet; 4 - shell; 5 - expansion pipe;
6 - heat-transferiing tube; 7- partition wall; 8 - fixed support; 9 - removable support.

Notes:

1. The draw does not specify heat exchanger design.

2. k=5 mm, if the length of tubes < 3000 mm and k=10, if the length of tubes > 3000 mm.

3. Dimensions l1, L, Ik, Dk are recommended, specified at detailed documentation development.
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Basic parameters of IN and IK heat exchangers

Dimensions, mm

_ Ao DN Partition
E wall location for design
[7p])
% c a L design
3 |o=| | ' DNi | DN2 |[Dk |H2 |11 ]| 12 P 1 2
< = _- max.
%) i
oo
Q
o 1 2 1 2 1 2 I3 |Number| 13 [Number
2000 | 3080 | 1500 | 1500 1200 | 700 4 2
1.0 | 3000 | 4080 | 2500 | 2500 595 300 1500 | 900 8 2
4000 | 5080 | 3500 | 3500 1800 | 1000 10 3
2000 | 3080 | 1500 | 1540 | >*° 762 1200 | 700 4 2
1.6 | 3000 | 4080 | 2500 | 2540 585 250 1500 | 900 8 2
600 4000 | 5080 | 3500 | 3540 1800 | 1000 10 3
8 200 100 | 300 530 |400 300
630 1) 2000 | 3080 | 1450 | 1520 1200 4 2
25 | 3000 | 4080 | 2450 | 2520 | 575 | 595 1500 8 2
4000 | 5080 | 3450 | 3520 1800 10 3
2000 | 3080 | 1400 | 1490 200 ) 1200 - 4 |1000 5
40 | 3000 | 4080 | 2400 | 2490 | 605 | 620 1500 8 2
4000 | 5080 | 3400 | 3490 1800 10 3
2000 | 3440 | 1450 | 1410 1200 | 700 4 2
1.0 | 3000 | 4440 | 2450 | 2410 700 400 1500 | 900 6 2
4000 | 5440 | 3450 | 3410 | .o 1800 | 1000 8 3
2000 | 3440 | 1410 | 1440 250 150 | 400 1962|627 \560 —o5n 700 | 30 [ 2
1.6 | 3000 | 4440 | 2410 | 2440 710 300 1500 | 900 6 2
4000 | 5440 | 3410 | 3440 1800 | 1000 8 3
800 2000 | 3460 | 1400 | 1410 1200 4 2
25 | 3000 | 4460 | 2400 | 2410 | 670 | 725 627 1500 6 2
4000 | 5460 | 3400 | 3410 250 | 250 | 150 | 400 560 120 250 | 3
2000 | 3520 | 1350 | 1390 1200 4 2
40 | 3000 | 4520 | 2350 | 2390 | 700 | 750 677 1500 6 2
4000 | 5520 | 3350 | 3390 1800 8 3
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Dimensions, mm Continuation sheet
T A Ao DN Partition
G wall location for design
o | & L,
3 |2 = max. design DNi |[DN2 | Dx | H2 | It 2| Ik ; "
=}
) § §
a 1 2 1 2 1 2 |3 |[Number| |3 |Number
06 2000 | 3600 | 1350 | 1390 1300 | 800 2 2
1 bé’ 3000 | 4600 | 2350 |2390 720 400 1500 | 900 4 2
: 4000 | 5600 | 3350 |[3390 | 690 162 | 726 1800 {1000 6 3
2000 | 3600 | 1350 | 1390 1300 | 800 2 2
16 | 3000 | 4600 | 2350 |2390 730 1500 | 900 4 2
1000 4000 | 5600 | 3350 |3390 200 200 | 400 s | 1800 [1000| | 6 3
2000 | 3640 | 1300 | 1360 1300 2 |1000™
25 | 3000 | 4640 | 2300 |2360 | 720 | 740 300 1500 4 2
4000 | 5640 | 3300 |3360 . 1800 | - 6 3
2000 | 3660 | 1250 |1320 B 1300 2 2
40 | 3000 | 4660 | 2250 |2320| 755 | 765 1500 4 2
4000 | 5660 | 3250 |3320 1800 6 3
0.6, | 3000 | 4880 | 2200 |2290 1500 | 900 4 2
2) 850 500
1.0? | 4000 | 5880 | 3200 |3290 - 250 | 500 | 1362 | 831 | 670 1800 |1000 - 6 3
\ | 3000 | 4880 | 2200 [2240 1500 | 900 4 2
1200 | 10 | 4000 | 5880 | 3200 |3240 860 400 1800 | 1000 6 3
, 3000 | 4950 | 2200 |2240 1500 | - 4 2
5 | 4000 | 5950 | 3200 |3240 | 835 | 870 350 - |89 1800 6 3
350
06 | 3000 | 5040 | 2250 |2260 280 500 1500 | 900 2
Z) 3
109 | 4000 | 6040 | 3250 |3260 | oo 1562 1800 [ 1000
1400 [ . | 3000 | 5040 | 2250 | 2230 290 400 | 250 | 500 990 | 710 | 1500 | 900 |eoo| 4 2
: 4000 | 6040 | 3250 | 3230 1800 | 1000 3
3000 | 5050 | 2250 | 2210 1500 2
25 1 4000 | 6050 | 3250 |3210 | 230 | 900 350 i 1800 | 3

) Shell outer diameter (when made of tube).
2 Vaporizers, designed for operation at nominal pressure PN 0.6 and 1.0 MPa, differ by flanges, which are mounted on nominal pressure
PN 0.6 and 1.0 MPa.
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Heat exchange surface as to tubes outer diameter and clear opening area as to tube and shell side
for TN, TK, KhN, KhK heat exchangers

Dimensions, mm

Clear opening area
to shell side
Shell diameter Heat exchange surface, m2, . as : '
o Numfber at tubes length Clear opening m2, min
o= 0 o area of one
Tube OD g g X passes pass through
F =2 | through tubes, m2, min. In. Between
= tubes part't|'|°n partition
outer | Inner 1000 | 1500 | 2000 | 3000 | 4000 | 6000 | 9000 e wallsD)
159 20 ’ 1.2 1.8 24 3,6 — - — 0.0040 0.0019 0.0070
25 1.0 1.5 2.0 3.1 — - - 0.0045 0.0033 0.0075
273 20 ] 4.3 6.4 85 1 12,8 - - - 0.0136 0.0067 0.0124
25 3.3 4.9 6.6 i 10,0 — - — 0.0147 0.0081 0.0137
1 — 9.4 1251 188 1 25.0 - - 0.0200 0.0190
20 0.0110
305 2 — 85 1 1131 1691 226 - - 0.0090 0.0156
1 - 7.3 9.7 146 1 195 - - 0.0217 0.0278
25 0.0130
2 — 6.6 8.8 13.2 1 176 - - 0.0098 0.0147
1 — — 2251 33.7 1 450 1 674 - 0.0358 0.0448
20 0.0180
2 2 - - 2091 313 1 41.7 i 62.6 - 0.0162 0.0300
426 400
1 - - 16.8 1 252 1 33.6 i 504 — 0.0375 0.0438
25 0.0210
2 - - 154 1 2311 30.8 i 46.2 — 0.0168 0.0250
1 - - 504 755 1100.7: 1511 - 0.0802 0.0540
20 2 - - 477 1+ 71.6 1 955 1143.2 - 0.0370 0.0426
0.0480
4 - - 4321 648 i 864 1129.6 - 0.0162
630 600
1 - - 416 | 624 | 83.2 | 1248 — 0.0928 0.0525
2 .04
> - - 389 | 584 | 779 [116.8 — 0.0420 0.0400
0.0450
- - 336 | 504 | 67.2 |100.8 - 0.0179
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Dimensions, mm

Continuation sheet

Heat exchange surface, mz2,

Clear opening area
as to shell side,

Shell diameter @ | Number at tubes length Clear opening m2, min
0o—0 of area of one
Tube OD E g% tl?lassei pass thr;)ug_h o

£ | ubes WSS partton | BEeen
Outer | Inner 1000 | 1500 | 2000 | 3000 | 4000 | 6000 | 9000 ";’,%”t pwa||sl)
1 - - 94.1 1141.11188.1] 2822} - 0.1498 0.0770
20 2 - - 90.5 | 135.71180.9] 2714} - 0.0706 0.0693 0.0700

4 - - 83.9 i 125.91 167.8] 254.1 - 0.0308
- 800 1 - - 744 11116 1148822331 - 0.1659 0.0788
25 2 - - 70.8 1 106.2} 14162124} - 0.0774 0.0662 0.0700

4 - - 645 96.8 {129.1]193.6%1 - 0.0329
1 - - — 1224.01298.7]448.01672.0 0.2378 0.1560
20 2 - - — 1216.81289.1]433.71650.4 0.1138 0.1048 0.1248

B 1000 5 4 - - — 1205.01273.3]1410.0}615.0 0.0512
1 - - — 1181.61242.1]363.1|544.7 0.2695 0.1414
25 2 - - — 117451232.7] 349.0{ 523.5 0.1257 0.1062 0.1300

4 - - — 1162.31216.3]324.5| 486.8 0.0553
1 - - - — 1432.3]648.5]972.7 0.3442 0.1870
20 2 - - - — 14215]632.31948.4 0.1658 0.1495 0.1760

4 - - - — 1401.9]1602.9}904.3 0.0788
- 1200 1 - - - — 1349.8]524.7,787.0 0.3899 0.1788
25 2 - - - — 1338.8]508.2}762.3 0.1834 0.1640 0.1650

4 - - - — 1319.3]1479.01718.5 0.0854

D Clear opening area is specified in the row 0 for one-pass through tubes heat exchangers and in row 1 for 2- and 4-pass heat exchangers.

Notes: 1. One-pass through tubes heat exchangers should be applied only for TN and TK heat exchangers with shell diameter 159 - 1200 mm
and for KhK heat exchangers with shell diameter 159 and 273 mm.

2. Tube outer diameter 20 mm should be applied for TN and TK heat exchangers.
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Heat exchange surface as to tubes outer diameter and clear opening area as to tube and shell side
for KN and KK, heat exchangers

Dimensions, mm

Shell diameter bressure Number Heat exchange surface, m?2, Clear openin
(t)L:Jtt)eer '{'/:IJ:IF o shgll, pages at tubes length oar opf oneg
outer inner diameter thickness Pthg)IZa, through tﬂ%?s’tmz(?l:ﬂn_
tubes 3000 4000 6000
2 55.81 74.42 111.63 0.0377
1.0; 1.6 4 47.81 63.74 95.62 0.0142
6 45.45 60.60 90.90 0.0087
o0 o0 2 58.40 77.87 116.81 0.0415
25 4 50.40 67.20 100.79 0.0180
6 48,04 64,06 96.08 0.0107
2 102.91 137.22 205.83 0.0716
25 2 1.0 4 93.49 124.66 187.00 0.0328
6 90.20 120.26 180.39 0.0180
B 500 2 106.21 141.61 212.42 0.0765
1.6;25 4 96.79 129.05 193.58 0.0332
6 93.49 124.66 186.99 0.0222
2 174.51 232.67 349.01 0.1242
- 1000 ?':f ;g 4 162.26 216.35 324.52 0.0557
o 6 156.61 208.81 313.22 0.0363
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Dimensions, mm

Continuation sheet

Shell diameter b Number Heat exchange surface, m2, Clear opening
ressure at tubes length
?Sézr -I\-/\l/J:I? in shell, pa;’;es ¢ area of one
. . PN MPa, ass through
outer inner diameter thickness max. thr%ugh tﬂbes, m?, n?in.
tubes 3000 4000 6000
2 - 332.53 498.79 0.1744
0.6; 1.0 4 - 313.06 469.59 0.0790
6 - 305.52 458.28 0.0453
- 1200
2 - 338.81 508.21 0.1814
1.6; 2.5 4 - 319.34 479.01 0.0861
6 - 311.80 467.70 0.0523
25 2
2 - - 706.03 0.2527
0.6; 1.0 4 - - 671.18 0.1111
6 - - 657.00 0.0727
- 1400
2 - - 716.39 0.2603
1.6; 2.5 4 - - 681.54 0.1187
6 - - 667.41 0.0803
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Heat exchange surface as to tubes outer diameter and clear opening area as to tube and shell side
for IN and IK heat exchangers

Dimensions, mm

Shell diameter

Heat exchange surface,

Clear opening area
as to shell side,

Pressure m2, at tubes length Clear opening m2, min
Heat Outer Tube in shell 9 area of one
exchanger tube wall '
designation diameter | thickness | ~N MPa, pass through
amete max. tubes, m2, min. In. Between
outer inner pa\;}glllon partition
2000 | 3000 | 4000 ot walls
IN -1 1.0; 1.6;
41.61 62.41 83.21 0.0917 0.0397 0.0525
IK-1 2.5;4.0
630 600
IN -2 1.0; 1.6 39.88 59.82 79.76 0.0879 — -
IK-2
2.5;4.0 41.60 62.41 83.21 0.0917 - -
IN -1 1.0; 1.6;
74.42 111.63 148.84 0.1641 0.0652 0.0788
IK-1 2.5;4.0
25 2
N2 - 800 1.0 72.22 108.33 144 .44 0.1592 - -
IK-2 1.6; 2.5;
74.42 111.63 148.84 0.1641 - -
4.0
IN -1
IK-1 0.6; 1.0 0.1430
- 1000 1.6; 2.5; 120.89 181.34 | 241.78 0.2665 0.1065
IN-2 4.0
IK-2 -
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Dimensions, mm

Continuation sheet

Clear opening area
Shell diameter Heat exchange surface as to shell side,
, , et
Heat Outer Tube Fi)rrlessr?gﬁe m2, at tubes length Claeraeraooﬂegr;gg m=, min
exchanger tube wall '
g 4 . . PN MPa pass through
designation diameter | thickness max. tubes. m2. min In Between
outer inner Y pavr\}latlllon partition
2000 | 3000 | 4000 val walls
Illl\(j . “ll 0.6; 1.0; 174.89 262.35 | 349.80 0.3856 0.1640 0.1788
N -2 - 1200 0.6:1.0; | 171.76 | 257.64 | 343.52 0.378 _ _
IK-2
1.6; 25 174.89 262.35 | 349.80 0.3856 - -
25 2
IN - 1 0.6: 1.0;
K - 1 1.6:25 245.23 367.85 | 490.47 0.5406 0.1355 0.2250
- 1400 0.6;1.0 | 241.78 | 362.67 | 483.56 0.5330 - -
IN -2
IK-2
1.6; 25 245.23 367.85 | 490.47 0.5406 — —

Y Clear opening area between partition walls is specified in the row 0

Notes:

1. Heat exchange surface is given without thickness of tube sheets.
2. TKKhK, KK, IK heat exchangers to be used to the pressure PN <1.6 MPa.
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Heat exchange surface as to tubes outer diameter and clear opening area

as to tube and shell side for TN, TK, KhN and KhK heat exchangers

Materials for heat exchangers assembly units manufacturing

distributing
chamber

tubes

tube sheet

Steel of grades 10
and 20 as to GOST
8731 (group B)***

Brass JIAMw 77-2-0,05
as to GOST 21646

Steel 16I'C as to GOST 5520
GOST 8479 (group IV with
J10-62-1 or J163 brass facing
as to GOST 15527)

Steel C13cn5
as to GOST 14637

Steel 09I'2
as to GOST 5520

Steel of grades 10 and 20 as to
GOST 8733 8gr. B) and
GOST 550 (gr. A)
or electric welded tubes as to
Technical Documents approved
in accordance with established
procedure

Steel of grade 20 as to GOST
1050 and GOST 8479 (gr IV)***

Steel 16I'C as to GOST 5520
GOST 8479 (group 1V)

Steel 08X18H10T, 12X18H10T
as to GOST 9941
or electric welded tubes as to
Technical Documents approved
in accordance with established
procedure

Steel 12X18H10T as to
GOST 5632 and GOST 7350
(goup M26) GOST 25054 (group 1V)
and Technical Documents approved
in accordance with established
procedure

Steel 10X17H13M2T
as to GOST 9941

Steel 10X17H13M2T as to
GOST 5632 and GOST 7350
(goup M26) GOST 25054 (group 1V)
and Technical Documents approved
in accordance with established
procedure

Steel of grades 10
and 20 as to GOST
8731 (group B)***

Steel BCT 3cnb
as to GOST 380 ***

Steel C13cn5
as to GOST 14637

Heat Heat
hea exchanger
exct anger material shell
ype design
KhK Steel of grades 10 and 20
M3 as to GOST 8731
KK *kk
(group B)
Steel C13cn5
TN, TK,
KhN. KhK, M1 as to GOST 14637
NN Steel 0912
’ as to GOST 5520
Steel 12X18H10T as to GOST 9940***
TN, TK, M8
IN, IK Steel 12X18H10T as to GOST 5632
and GOST 7350
Steel 10X17H13M2T as to GOST 9940***
TN, TK,
IN, IK M9
) Steel 10X17H13M2T as to GOST 5632
and GOST 7350 (goup M26)
Steel 12X18H10T
as to GOST 9940 ***
M10 Steel 10X17H13M2T
TN, TK as to GOST 5632 and
T GOST 7350 (goup M26)
KhN, KhK,
KN, KK, Steel 10X17H13M2T
IN, IK as to GOST 9940***
M11 Steel 10X17H13M2T

as to GOST 5632 and
GOST 7350 (goup M26)

Steel 092
as to GOST 5520

Steel 08X18H10T, 12X18H10T
as to GOST 9941
or electric welded tubes as to
Technical Documents approved
in accordance with established
procedure

Steel 08X22H6T as to
GOST 5632 and GOST 7350
(goup M26) GOST 25054 (group 1V)
and Technical Documents approved
in accordance with established
procedure

Steel 08X18H10T
as to GOST 9941

Steel 10X17H13M2T as to
GOST 5632 and GOST 7350
(goup M26) GOST 25054 (group 1V)
and Technical Documents approved
in accordance with established
procedure
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Heat exchange surface as to tubes outer diameter and clear opening area

as to tube and shell side for TN, TK, KhN and KhK heat exchangers

Continuation sheet

GOST 5632 and GOST 7350 (goup M26)

Heat Materials for heat exchangers assembly units manufacturing
Heat h
exchanger eﬁcatz?i%fr distributing
type design shell chamber tubes tube sheet
Steel Ct3cn as to Steel CT3C|_|, CT3C|_|1)
GOST 380, GOST 14637 as t01§g337'|2')380,
Steel 09I2C
Km EEK M12 as to GOST 5520 Steel 097 2C Steel 08X22H6T, 12x18H10T?) Steel 161 C as to
KN, KK asto GOST 5520 | asto GOST 5632, GOST 9941 GOST 5520, GOST 8479
’ Tubes - steel grade 20 as | T pes - steel grade 20
to GOST 1050, GOST as to GOST 1050,
8731 (group B) GOST 8731 (group B)
Steel 09IM2C as to GOST 5520 Steel 09M2C and 10r2C1
N, TK, 17 Tubes - steel 1072 as to GOST 8731 (gr. B)and |  Steel 10? aég’sﬁ(%%;?o as to GOST 5520,
IN, IK 09I2C as to Technical Documents approved (group )I’, B 09r2c and 10r2
in accordance with established procedure (group B) as to GOST479 (group V)
Steel 08X18H10T, 12X18H10T
TN, TK, Steel 08X22H6T as to | ats' to Glcc)ist-:lr t99b41 ‘ Steel 08X22H6T
GOST 5632 and or electric welded tubes as to
Km\\ll’, KKT(K, M19 GOST 7350 (goup M26) Steel C13cn as to Technical Documents approved as to GOST 5632, GOST 9941
GOST 14637 in accordance with established
Steel 09I 2C** procedure
Stool 08X22HG6T asto | 25 10 GOST 9520 ox1TH1aMT Steel 08X21HBM2T as to GOST 5632
M20 GOST 5632 and Steel 10 3 and Technical Documents approved
GOST 7350 (goup M26) as to GOST 9941 in accordance with established
procedure
Steel 08X22H6T as to
GOST 5632 and GOST 7350
V21 Steel O8éé23HT6;3%%t?ggloost56?32 and Steel 08X22H6T (goup M26) GOST 25054 (group V)
as to GOST 5632, GOST 9941 | and Technical Documents approved
in accordance with established
TN. TK procedure
’ Steel 08X21HEM2T Steel 08X21H6M2T as to
Steel 08X22H6T as to as to GOST 5632 and ( OL?OI\?JG?%)’CZ);?%S%?‘?Z— ZSUSOIV)
M22 Technical Documents approved | 9P group

in accordance with established
procedure

and Technical Documents approved
in accordance with established
procedure

* Tobe applied for heat exchangers and vaporizers
** Tobe applied only for heat exchangers

***To be applied only for TN, TK, KhK heat exchangers of 159, 273, 325 mm diameter, for M9, M11 design of 59 mm diameter (KhK only for M3 design).

Notes: Itis allowed to produce components and parts of another material grades which match mechanical properties and corrosion resistance of materials which are in the

table.
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Weight of TN, TK heat exchangers

Dimensions, mm

Shell diameter

Tubes 20 x 2 with length

Tube 25 x 2 with length

Pressure in
Cuter . SI; h Ne’l | N?Sgtrl:‘gis 1000 1500 2000 3000 4000 1000 1500 2000 3000 4000
Estimated weight, kg
1 pass
16 145 170 190 245 - 135 165 185 235 -
199 _ 25 175 200 220 275 - 170 190 210 255 -
4.0 175 200 220 275 - 170 190 210 255 -
1 pass
16 295 365 345 575 - 275 345 410 535 -
27 ) 25 355 425 495 630 - 345 415 475 600 -
4.0 430 540 575 710 - 405 470 535 670 -
1 pass
16 - 465 530 665 800 - 435 495 610 720
25 - 540 605 740 900 - 510 570 690 820
205 ] 4.0 - 650 720 880 990 - 565 680 800 910
2 passes
16 - 440 500 620 745 - 415 465 575 680
25 - 510 570 700 820 - 480 535 645 750
4.0 - 605 660 810 950 - 575 625 730 900

s1obueyox3y yeaH ML ‘N1 40 1ybiop ﬁ



3ZNNd4E

anbojeie) |ealuyds |

Dimensions, mm

Continuation sheet

Shell diameter

Tube 20 x 2 with length

Tube 25 x 2 with length

Pressure in
shell and tubes 2000 3000 4000 6000 9000 2000 3000 4000 6000 9000
outer inner PN, MPa, max.
Estimated weight, kg

1 pass
1.6 860 1130 1430 1850 - 780 1030 1290 1750 -
25 980 1230 1540 1960 - 870 1140 1400 1860 -
4.0 1090 1290 1780 2120 - 1030 1200 1480 1940 -

426 400

1 pass
1.6 860 1130 1360 1930 - 790 1020 1340 1660 -
25 1020 1250 1490 2020 - 960 1180 1380 1860 -
4.0 1150 1470 1660 2240 - 1080 1350 1510 2130 -

1 pass
1.6 1570 2030 2540 3540 - 1360 1840 2450 3190 -
25 1710 2250 2760 3840 - 1550 2020 2560 3480 -
4.0 2100 2670 3530 4380 - 1970 2470 3390 3950 -

2 passes
1.6 1520 1920 2350 3470 - 1350 1820 2190 2910 -
630 600
25 1870 2400 2920 3980 - 1710 2190 2640 3550 -
4.0 2430 3000 3560 4690 - 2290 2800 3280 4270 -
4 passes

1.6 1530 1880 2280 3320 - 1360 1780 2130 2760 -
25 1880 2360 2850 3830 - 1720 2150 2580 3400 -
4.0 2440 2960 3490 4540 - 2300 2760 3220 4120 -

siaBueyox3 1eaH M1 ‘NL Jo ybram ﬁ



Siabeyoxg 189H

dZNNd4E

Dimensions, mm

Continuation sheet

Presﬁulrle Tube 20 x 2 with length Tubes 25 x 2 with length
in she
Shell ID ?’nr\(lj tI\LIth;‘es 2000 3000 4000 6000 9000 2000 3000 4000 6000 9000
’ a!
max. Estimated weight, kg
1 pass
1.0 2640 3570 4310 6040 - 2300 3160 3760 5420 -
1.6 2780 3640 4560 6340 - 2320 3280 4040 5460 -
25 3190 4150 5110 7040 - 2920 3730 4570 6350 -
4.0 3930 4970 6020 8110 - 3660 4600 5470 7070 -
2 passes
1.0 2680 3510 4350 6040 - 2520 3240 3960 5380 -
800 1.6 2880 3760 4650 6340 - 2720 3450 4180 5620 -
25 3180 4160 5100 7000 - 2870 3680 4500 6120 -
4.0 4160 5110 6070 8010 - 4080 4740 5690 7340 -
4 passes
1.0 2740 3510 4320 5920 - 2560 3260 3930 5260 -
1.6 2940 3790 4620 6190 - 2790 3470 4150 5500 -
25 3240 4160 5070 6880 - 2940 3700 4470 6000 -
4.0 4220 5140 6040 7890 - 4150 4760 5660 7220 -
1 pass
0.6 - 5020 6490 9000 12980 - 4410 5460 7870 11250
1.0 - 5220 6560 9210 13180 - 4540 5770 7970 11400
1.6 - 5600 6790 9870 13750 - 4890 6160 8370 12050
25 - 6100 7570 10530 15180 - 5510 6790 9270 13350
4.0 - 7110 8940 12180 - - 6780 8190 11010 -
1000
2 passes
0.6 - 5050 6290 8770 12920 - 4480 5590 7810 11150
1.0 - 5230 6540 9180 13120 - 4580 5710 7970 11350
1.6 - 5520 6900 9660 13690 - 4930 6110 8370 11950
25 - 6170 7580 10390 15120 - 5430 6800 9120 13200
4.0 - 7710 9270 12380 - - 7750 8950 11650 -
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Dimensions, mm

Continuation sheet

F;Le:iléﬂe Tube 20 x 2 with length Tubes 25 x 2 with length
Shell ID and tubes 2000 3000 4000 6000 9000 2000 3000 4000 6000 9000
PN, MPa, ) i
max. Estimated weight, kg
4 pass
0.6 - 5070 6250 8640 12610 - 4250 5570 7670 10830
1.0 - 5250 6500 9050 12810 - 4620 5690 7830 11030
1.6 - 5540 6860 9530 13380 - 4970 6090 8230 11630
25 - 6390 7540 10260 14810 - 5470 6780 8980 12880
1000 4.0 - 7910 9490 12600 - - 7450 8780 11440 -
1 pass
0.6 - - 8930 12760 18650 - - 7910 11190 16080
1.0 - - 9180 12910 18970 - - 8210 11360 16280
1.6 - - 9310 13100 19360 - - 8460 11780 16730
25 - - 11030 15220 21890 - - 9910 13590 19810
2 passes
0.6 - - 9030 12750 18560 - - 8000 11120 15850
1.0 - - 9650 13360 19170 - - 8350 11500 16250
1.6 - - 9680 13740 19310 - - 8600 11770 16600
25 - - 11450 14800 21860 - - 10100 13670 19100
1200
4 passes
0.6 - - 9090 12660 18280 - - 8040 11020 15530
1.0 - - 9710 13290 18890 - - 8390 11400 15930
1.6 - - 9740 13390 19030 - - 8640 11670 16280
25 - - 11510 14720 21580 - - 10140 13570 18780
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Weight of KhKm KhN heat exchangers

Dimensions, mm

Shell diameter

Tubes 25 x 2 with length

Fi);e:zdghe 1500 2000 3000 4000 6000 9000
outer inner p,t\];%;a, Estimated weight, kg
max. steel brass steel brass steel brass steel brass steel brass steel brass
1591 ] 1 pass
- o0 | - |20 | - [ | - | - [ -] - - | -
73 ) 1 pass
- w0 | - [ a0 | - [ s | - | - [ - ] - - | -
- ) 1.6 2 passes
- a0 | - [ s | - [ew ]| - ] - [ - ] - - |-
) 400 2 passes
426 - - | - | so | - [ 180 [ - | 130 | - | 1780 - | -
2 passes
1.0 - - 1490 1550 1910 1990 2310 2420 3170 3350 - -
1.6 - - 1580 1640 2030 2110 2440 2550 3300 3420 - -
25 - - 1610 - 2170 - 2680 - 3540 - - -
630 600 4.0 - - 1960 - 2520 - 2930 - 3900 - - -
4 passes
1.0 - - 1480 1540 1870 1930 2230 2320 3010 3170 - -
1.6 - - 1570 1630 1990 2050 2360 2450 3140 3240 - -
25 - - 1600 - 2130 - 2600 - 3380 - - -
4.0 - - 1950 - 2480 - 2850 - 3740 - - -
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Dimensions, mm Continuation sheet
Shell diameter Tubes 25 x 2 with length
Pressure
in shell 1500 | 2000 | 3000 | 4000 | 6000 | 9000
N and Estimated weight, kg
PNr;quFfa, steel brass | steel | brass | steel | brass | steel | brass | steel | brass | steel | brass
2 passes
1.0 - - 2540 2580 3270 3480 4000 4130 5430 5530 - -
1.6 - - 2720 2820 3520 3590 4200 4290 5890 5980 - -
25 - - 3000 - 3640 - 4450 - - - - -
4.0 - - 3420 - 4240 - 5100 - - - - -
- 800 4 passes
1.0 - - 2620 2630 3310 3500 3990 4100 5330 5400 - -
1.6 - - 2800 2890 3560 3610 4190 4260 5790 5850 - -
25 - - 3080 - 3680 - 4440 - 6060 - - -
4.0 - - 3500 - 4280 - 5090 - 6620 - - -
2 passes
0.6 - - - - 4630 5040 5760 6210 8020 8560 11400 12100
1.0 - - - - 4780 5140 5910 6330 8120 8720 11500 12300
) 1000 1.6 - - - - 4970 5310 6140 6590 8370 9060 11900 12800
25 - - - - 5280 - 6490 - 8870 - 12500 -
4.0 - - - - 5780 - 7060 - 9650 - - -

anbojeie) |ealuyds |
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Dimensions, mm Continuation sheet
Shell diameter Pressure Tubes 25 x 2 with length
ne Eﬁ'és 1500 2000 3000 4000 6000 9000
outer inner | PN, MPa, Estimated weight, kg
e steel brass steel brass steel brass steel brass steel brass steel brass
4 passes
0.6 - - - - 4650 5050 5730 6210 7870 8370 11070 i 11720
1.0 - - - - 4880 5150 5880 6330 7970 8530 11170 1+ 11920
- 1000 1.6 - - - - 4990 5320 6110 6390 8220 8870 11570 i 12220
25 - - - - 5300 - 6460 - 8720 - 12170 -
4.0 - - - - 5800 - 7030 - 9500 - - -
2 passes
0.6 - - - - - - 8400 9130 11610 12430 16500 1 17400
1.0 - - - - - - 8500 9300 11710 12680 16600 1 17750
1.6 - - - - - - 9000 9640 122100 13040 17100 + 18150
25 - - - - - - 9800 - 13170 - 18300 -
- 1200 4 passes
0.6 - - - - - - 8430 9130 11500 12280 16180 i 17020
1.0 - - - - - - 8530 9300 11600 12530 16280 1+ 17370
1.6 - - - - - - 9030 9670 12100 12890 16780 i 17770
25 - - - - - - 9830 - 13060 - 17980 -

1) TN and TK heat exchangers should be applied as KhN and KhK heat exchangers wih 159, 273, 325, 400 (426) mm shell diameter and with steel
heat transferring tubes.
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Weight of KN, KK heat exchangers

Dimensions, mm

Tubes 25 x 2 with length

Pressure
in shell 3000 4000 6000
Shell ID and tubes : ;
PN, MPa, Estimated weight, kg
max. steel brass steel brass steel brass
2 passes
1.0 1760 1800 2200 2200 2900 3000
1.6 1840 1900 2240 2310 3040 3130
25 2030 - 2440 - 3270 -
4 passes
600 1.0 1720 1740 2120 2100 2730 2810
6307 1.6 1800 1850 2160 2210 2880 2950
25 1970 - 2360 - 3110 -
6 passes
1.0 1760 1780 2140 2120 2730 2810
1.6 1840 1890 2190 2230 2840 2950
25 2010 - 2390 - 3110 -
2 passes
1.0 3200 3220 3900 3920 5170 5320
1.6 3490 3640 4100 4220 5670 5720
25 3660 - 4460 - 5930 -
4 passes
1.0 3180 3820 3820 3830 5010 5130
800 1.6 3420 3620 4030 4130 5510 5540
25 3640 - 4390 - 5570 -
6 passes
1.0 3250 3250 3880 3880 5040 5150
1.6 3490 3690 4090 4180 5540 5560
25 3710 - 4450 - 5450 -

slabueyoxg 1eaH MM ‘N 40 1ybiam ﬁ
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Dimensions, mm

Continuation sheet

Tubes 25 x 2 with length

Pressure
Shell ID in shell 3000 | 4000 6000
E:,n,i tldg(: Estimated weight, kg
max. steel brass | steel brass steel brass
2 passes
0.6 4600 4760 5700 5900 7890 8200
1.0 4750 4820 5830 5980 7950 8310
1.6 5080 5270 6240 6460 8570 8850
25 5380 - 6570 - 8920 -
4 passes
0.6 4610 4750 5560 5830 7720 8000
1000 1.0 4760 4810 5790 5910 7780 8110
1.6 5090 5260 6200 6390 8400 8650
25 5390 - 6530 - 8750 -
6 passes
0.6 4720 4850 5700 5900 7750 8010
1.0 4870 4910 5850 5980 7810 8120
1.6 5200 5360 6260 6460 8430 8660
25 5500 - 6680 - 8770 -
2 passes
0.6 - - 8200 8980 10950 12070
1200 1.0 - - 8500 9270 11380 12150
1.6 - - 8930 9800 11770 12720
25 - - 10040 - 12870 -
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Dimensions, mm

Continuation sheet

Tubes 25 x 2 with length

Pressure in 3000 | 4000 6000
Shell ID shell and tubes , ,
PN, MPa, max. Estimated weight, kg
steel brass | steel brass steel brass
4 passes
0.6 - - 8240 8980 10850 11930
1.0 - - 8540 9270 11280 12010
1.6 - - 8970 9700 11520 12410
25 - - 10080 - 12620 -
1200 6 passes
0.6 - - 8440 9170 11000 12060
1.0 - - 8740 9460 11430 12140
1.6 - - 9170 9890 11670 12540
25 - - 10280 - 12770 -
2 passes
0.6 - - - - 15940 16520
1.0 - - - - 16260 16800
1.6 - - - - 16830 17360
25 - - - - 17630 -
4 passes
0.6 - - - - 15870 16400
1400 1.0 - - - - 15760 16680
1.6 - - - - 16760 17250
25 - - - - 17560 -
6 passes
0.6 - - - - 16100 16610
1.0 - - - - 16420 16890
1.6 - - - - 16690 17450
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5] Weight of IN, IK Heat Exchangers

Weight of IN, IK heat exchangers

Dimensions, mm

Tubes 25 x 2 with length
Pressure in 2000 3000 4000
Shell ID shell and tubes
PN, MPa, max. Estimated weight, for design, kg
1 2 1 2 1 2
1.0 1350 1330 1780 1750 2210 2170
1.6 1410 1810 2230
000 25 1520 1990 2570
630" '
4.0 1840 2340 2930
1.0 2320 2290 3230 3190 3700 3650
16 2420 3380 3880
800
25 2720 3530 4340
4.0 3170 4130 5100
0.6 3460 3420 4640 4590 5810 5740
1.0 3610 3530 4770 4720 5920 5850
1000 1.6 3710 4840 5960
25 3860 5240 6410
4.0 4980 6090 7450
0.6 - 6560 6490 8100 8010
1.0 - 6610 6540 8300 8210
1200
16 - 6860 8500
25 - 7410 9050
0.6 - 8500 10500
1.0 - 8630 10680
1400
1.6 - 9340 11450
25 - 11200 13200

1) Outer shell diameter (to be made of tubes).

Notes:

1. Heat exchangers weight is calculated for steel with density 7.85 g/cm3.
2. Tolerance on weight values must not exceed +8%.

3. Heat exchangers weight is calculated for nominal thickness of heat transferring tubes and sheet metal without
weight of hanging device for distributing chambers and covers to them.
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Layout of Bolt Holes in Supports in
TN, TK, KhN, KhK, KN, KK, IN, IK Heat Exchangers

I

1]

N N I I
- - - ~
{ \§::I::;71 \H_T_,/
—< . < < - - <
{ /—H | ‘(—‘3‘
€ ot ST O
120 180 140
250
! \ 1l \ 1/l g\%
g\ ?\’\ \
. - gi%?i%f/ o ”
50 80 80

For supports of heat exchangers with diameter 800 mm slot in supporting plate to be 80x30 mm

Dimensions, mm

Shell diameter, mm
A2 A3
Outer Inner
159 - - 180
273 - - 290
325 - 330 400
426 400 450
630 600 450 600
- 800 500 740
- 1000 650 1000
- 1200 800 1100
- 1400 950 1250

@FRUNZE
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Layout of Supports and Nozzles
iord in TN, TK, KhN, KhK, KN, KK, IN, IK Heat Exchangers

Layout of supports and nozzles of TN, TK, KhN, KhK, KN, KK, IN, IK vertical heat exchangers

For TN, TK, KhN, KN, KK, IN, IK For TN, TK, KhN, KN, KK, IN, IK
heat exchangers having 2 supports one pass through tubes heat exchangers
having 4 supports

! For TN, TK, KhN, KN, KK, IN, IK
R one pass through tubes heat exchangers

\ \m* N having 4 supports
@ t
| <
1
|
L —1
a. \“\
Dimensions, mm
Shell diameter Pressure )
in shell, Tube Ilength, onslfJamz)t?/ts A R B If
Outer Inner PN, MPa pp
159 _ 1000;1500; 322 40
273 1.6 2.5; 2000; 3000 498 -
4.0 1500; 2000; 2
325 - X ’ 562
3000; 4000 12.0 on
426 400 1.0; 1.6; 2000; 3000 660 50 30
630 600 2.5;4.0 4000; 6000 870
1.0; 1.6; 3000 2 1126 40
i 800 2.5 2000; 4000; 6000 at 1206 45
4.0 3000; 4000 < 2000 1294 17.5 35 70 55
] 2000; 6000 1412 45
3000
0.6; 1.0;
16:25 2000; 4000; ;’t
- 1000 ’ 6000; 9000 /> 2000 1496 55
2000; 3000;
4.0 4000: 6000 21.0 42 80
- 1200
A 3600; 76000 BEECE — 58|
- 1400 0.6; 1.0; 3068;q18000 4 1916 55
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g0} Limit Working Pressure for Heat Exchangers

. Limit working pressure MPa, at medium temperature, °C
Nominal pressure

PN, MPa up to 100 200 250+ 300+ 350+
0.6 0.6 0.56 0.54 0.48 0.40
1.0 1.0 0.93 0.90 0.75 0.66
1.6 1.6 1.49 1.40 1.20 1.10
2.5* 25 2.32 2.25 1.90 1.70
4.0* 4.0 3.72 3.50 3.00 2.60

* Only for heat exchangers with steel tubes.
Notes: limit working pressure for heat exchangers should not exceed the limit working pressure of the materials
specified in OST 26-291.
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0’} Order Form for Heat Exchanger Manufacturing

ORDER FORM
for heat exchanger manufacturing as to Specifications TU 3612-024-00220302-02

1. Designation

2. Design and operating conditions

Medium parameter in tubes in shell

2.1. | Pressure, MPa

P working

P design

2.2. | Working temperature, °C

inlet

outlet

2.3. | Temperature of shell walls and tubes, °C

2.4. | Design temperature, °C

2.5. | Minimum allowed (negative) temperature
of heat exchanger wall under pressure, °C

2.6. | Average air temperature

of the coldest five days at heat exchanger layout (site),°C,
(fill for heat exchangers to be installed outdoors or in unheated rooms)

2.7. | Temperature of working medium boiling at pressure
0.07 MPa, °C

2.8. | Working medium designation and percentage composition

2.9. | Physical state of medium (gas, vapor, liquid)

2.10| Medium characteristics:
harmfulness as to standard GOST 12.1.007

(indicating the hazard class)

flammability as to standard GOST 12.1.004
yesll’ llnoll

explosive hazard as to standard GOST 12.1.011
(indicating mixture category and group)

Does medium cause stress corrosion cracking "yes",
"no", if “yes” testing to be fulfilled

3. Gasket material

4. Necessity of installation of parts for thermal insulation fixing
"yes", "no" (delete as applicable)
(parts are installed for heat exchangers with shell diameter > 500 mm)

5. Necessaty of ICC testing of base metal and welded joints

“yes”, “no”, if “yes” specify procedure as to standard GOST 6032
(fill for heat exchangers where steel grade 08X18H10T, 12XI8H10T, 10X17HI3M2T, 08X22H6T is applied)
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6K} Order Form for Heat Exchanger Manufacturing

6. Specify: pivot points "left", "right", "not required" (delete as applicable)
(pivot points are installed on horizontal heat exchangers - & 400-1200 mm at Pn <4.0 MPa, 1400 mm at Pn <2.5 MPa,

7. Horizontal heat exchangers are installed:

«on concrete foundation", "on metal structures”
(delete as applicable)

8. Specify type of tube fastening in sheets: "expanding",
«seal welding with expanding" (delete as applicable)

9. Seamless tubes "yes", "no" (delete as applicable)

10. Heat exchanger figure with location dimensions of nozzles and supports
(for heat exchangers having differences from these specifications )

NOZZLES
o Nozzles
number . . Nominal pressure,
(No) on Nozzles purpose nomlna:ndrlr?meter, MPa
figure
Notes:

1. Heat exchangers figure should correspond figure given in these Specifications TU.
2. Dimensions are specified if they differ from the dimensions given in these Specifications TU.
3. Nozzles nominal diameters are specified if they are less than in these Specifications TU.
11. The content of adopted differences from heat exchanger prototype
(differences listed in these Specifications are allowed)

Order Form for heat exchanger manufacturing as to Specification TU 3612-005-00220302-98
is not subject to be agreed.

Name of the Company-User and process plant or line

Name and postal address of the Company that filled Order Form

Signature of the head of the Company that filled Order Form

(Title) (Signature) (Print full name)

(Date)
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V) “Gas-Gas” Type Heat Exchangers

“Gas-gas” type heat-exchangers are designed for gas
cooling in natural and associated petroleum gas

treatment plants.

Heat exchangers can be operated in the conditions of
temperate climatic region according to the Standard
GOST 16350-80 with the average temperature of the
coldest five-days minimum -40°C in climatic design Y,
placement category 1 as to Standard GOST 15150-69.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation
of apparatuses per SOU MPP 71.120-217:20009,

GOST R 52630 and Technical Regulation of Customs
Union 032/2013.

Heat exchangers are horizontal one-or two-staged
counterflow shell and tubes units with U-shaped heat
transferring tubes, two-passes through tube and shell
side.

By design heat exchangers are divided into four types:
type 1 - one-stage without injection of hydrate inhibitor;
type 2 - one-stage with injection of hydrate inhibitor;
type 3 - two-stage without injection of hydrate inhibitor;
type 4 - two-stage with injection of hydrate inhibitor.

To prevent hydrate formation hydrate inhibitor is injected
into tube side of 3 and 4 type heat exchangers, which is
sprayed uniformly into all heat transferring tubes with
centrifugal sprayers.

The cooled gas is supplied to the tube side and cold gas
is supplied to the shell side.

@FRUNZE

Heat exchangers are manufactured of two material
design:

M1 - for media with volume ratio: CO2 - up to 1%,
H2S - max. 0.001 %;

M2 - for media with volume ratio: CO2
H2S - max. 0.001%.

Material of assembly units and parts: shell - steel 09I'2C;
flanges, nozzles, tube sheets - forging of steel 20, 102,
09Ir2C; heat transferring tubes of diameter 20x2
or 20x2.5 (length of straight section 6 or 9 m) -
steel 20 (material design M1) or steel 08X22H6T
(material design M2).

- 0o 2%,

When installing heat exchangers should be thermally
insulated.

Description

“Gas-gas” heat exchanger, one-stage, of diameter
600 mm; design pressure, MPa (kgf/cm?2): in tube side
16 (160); in shell side 8.8 (88); length of tube nest - 6 m;
material design - M1.

“Gas-gas” heat exchanger 1-600-16/8.8-6-M1.
The same material design M2:
“Gas-gas” heat exchanger 1-600-16/8.8-6-M2.

When ordering heat exchanger product designation and
Specification (TU 26-02-928-81) should be specified
after description.

Technical Catalogue




ik} “Gas-Gas” Type Heat Exchangers

Technical Data

Pressure, MPa (kgf/icm?2) Heat transfer
Heat exghanger design working area Weight,
description at tubes OD, kg
in tube side in shell side in tube side in shell side m2
1-600-16/8.8-6-M1 16(160) 8.8(88) 13.8(138) 8,0(80) 145 8940
1-600-16/8.8-6-M2
1-600-16/8.8-9-M1 16(160) 8.8(88) 13.8(138 ) 8,0(80) 218 11410
1-600-16/8.8-9-M2
1-600-11/6.4-6-M1 11(110) 6.4(64) 10(100) 5,8(58) 145 7550
1-600-11/6.4-6-M2
1-600-11/6.4-9-M1 11(110) 6.4(64) 10(100) 5,8(58) 218 9830
1-600-11/6.4-9-M2
1-600-6.4/6.4-6-M1 6.4(64) 6.4(64) 5.8(58) 5,8(58) 145 6400
1-600-6.4/6.4-6-M2
1-600-6.4/6.4-9-M1 6.4(64) 6.4(64) 5.8(58) 5,8(58) 218 8470
1-600-6.4/6.4-9-M2
2-600-16/8.8-6-M1 16(160) 8.8(88) 13.8(138) 8,0(80) 145 9100
2-600-16/8.8-6-M2
2-600-16/8.8-9-M1 16(160) 8.8(88) 13.8(138) 8,0(80) 218 12570
2-600-16/8.8-9-M2
2-600-11/6.4-6-M1 11(110) 6.4 (64) 10(100) 5,8(58) 145 7710
2-600-11/6.4-6-M2
2-600-11/6.4-9-M1 11(110) 6.4 (64) 10(100) 5,8(58) 218 9990
2-600-11/6.4-9-M2
2-600-6.4/6.4-6-M1 6.4 (64) 6.4 (64) 5.8 (58) 5,8(58) 145 6560
2-600-6.4/6.4-6-M2
2-600-6.4/6.4-9-M1 6.4 (64) 6.4 (64) 5.8 (58) 5,8(58) 218 8630
2-600-6.4/6.4-9-M2
3-600-16/8.8-6-M1 16(160) 8.8(88) 13.8(138) 8,0(80) 290 18190
3-600-16/8.8-6-M2
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NV “Gas-Gas” Type Heat Exchangers

Continuation sheet

Pressure, MPa (kgf/cm?)
design working Heat transfer
Heat exchanger area Weight,
description at tubes OD, kg
in tube side in shell side in tube side in shell side m2

3-600- 16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 436 23130
3-600-16/8.8-9-M2
3-600-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 290 15430
3-600- 11/6.4-6-M2
3-600-11/6.4-9-M1

11(110 6.4(64) 10(100) 5.8(58) 436 20010
3-600-11/6.4-9-M2
3-600-6.4/6.4-6-M1

6.4(64) 6.4(64) 5..8(58) 5.8(58) 290 13230
3-600-6.4/6.4-6-M2
3-600-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 436 17360
3-600-6.4/6.4-9-M2
4-600- 16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 290 18500
4-600-16/8.8-6-M2
4-600- 16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 436 23450
4-600-16/8.8-9-M2
4-600-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 290 15750
4-600-11/6.4-6-M2
4-600-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 436 20330
4-600-11/6.4-9-M2
4-600-6.4/6.4-6-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 290 13550
4-600-6.4/6.4-6-M2
4-600-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 436 17680
4-600-6.4/6.4-9-M2
1-800-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 250 16950
1-800-16/8.8-6-M2
1-800-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 385 20890
1-800-16/8.8-9-M2
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Mk “Gas-Gas” Type Heat Exchangers

Continuation sheet

Pressure, MPa (kgf/cm?)
design working Heat transfer
Heat exchanger area Weight,
description at tubes OD, kg
in tube side in shell side in tube side in shell side mz2

1-800-11/6.4-6-M1

11(110) 6.4 (64) 10(100) 5.8(58) 250 13440
1-800-11/6.4-6-M
1-800-11/6.4-9-M1

11(110) 6.4 (64) 10(100) 5.8(58) 385 17480
1-800-11/6.4-9-M
1-800-6.4/6.4-6-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 250 11610
1 -800-6.4/6.4-6-M2
1 -800-6.4/6.4-9-M1

6.4 (64) 6.4(64) 5.8(58) 5.8(58) 385 15560
1-800-6.4/6.4-9-M2
2-800-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 250 17110
2-800-16/8.8-6-M2
2-800-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 385 21050
2-800-16/8.8-9-M2
2-800-11 /6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 250 13600
2-800-11/6.4-6-M2
2-800-11/6. 4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 385 17650
2-800-11/6.4-9-M2
2-800-6.4/6.4-6-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 250 11770
2-800-6.4/6.4-6-M2
2-800-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 385 15720
2-800-6.4/6.4-9-M2
3-800-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 500 33860
3-800-16/8.8-6-M2
3-800-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 770 41740
3-800-16/8.8-9-M2
3-800-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 500 26960
3-800-11/6.4-6-M2
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M) “Gas-Gas” Type Heat Exchangers

Continuation sheet

Pressure, MPa (kgf/cm?)
design working Heat transfer
Heat exchanger area Weight,
d ipti k
escription in tube side | in shell side | intubeside | inshellside | %P5 0P| K

3-800-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 770 35050
3-800-11/6.4-9-M2
3-800-6.4/6.4-6-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 500 23550
3-800-6.4/6.4-6-M2
3-800-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 770 31450
3-800-6.4/6.4-9-M2
4-300-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 500 34180
4-300-16/8.8-6-M2
4-800-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 770 42060
4-300- 16/8.8-9-M2
4-800-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 500 27280
4-800-11/6.4-6-M2
4-800-11 /6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 770 35370
4-800-11/6.4-9-M2
4-800-6.4/6.4-6-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 500 23870
4-300-6.4/6.4-6-M2
4-800-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 770 31770
4-300-6.4/6.4-9-M2
1-1000-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 430 25380
1-1000-16/8.8-6-M2
1-1000-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 645 32240
1-1000-16/8.8-9-M2
1-1000-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 430 20920
1-1000-11/6.4-6-M2
1-1000-11 /6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 645 27250
1-1000-11/6.4-9-M2
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iMyd “Gas-Gas” Type Heat Exchangers

Continuation sheet

Pressure, MPa (kgf/cm?)
design working Heat transfer
Heat exchanger area Weight,
description at tubes OD, kg
in tube side in shell side in tube side in shell side m?2
1-1000-6.4/6.4-6-M1
6.4(64) 6.4(64) 5.8(58) 5.8(58) 430 17400
1-1000-6.4/6.4-6-M2
1-1000-6.4/6.4-9-M1
6.4(64) 6.4(64) 5.8(58) 5.8(58) 645 23060
1-1000-6.4/6.4-9-M2
2-1000-16/8.8-6-M1
16(160) 8.8(88) 13.8(138) 8(80) 430 25540
2-1000- 16/8.8-6-M2
2-1000-16/8.8-9-M 1
16(160) 8.8(88) 13.8(138) 8(80) 645 32400
2-1000-16/8.8-9-M2
2-1000-11/6.4-6-M1
11(110) 6.4(64) 10(100) 5.8(58) 430 21080
2-1000-11/6.4-6-M2
2-1000-11/6.4-9-M1
11(110) 6.4(64) 10(100) 5.8(58) 645 27410
2-1000-11/6.4-9-M2
2-1000-6.4/6.4-6-M1
6.4(64) 6.4(64) 5.8(58) 5.8(58) 430 17560
2-1000-6.4/6.4-6-M2
2-1000-6.4/6.4-9-M1
6.4(64) 6.4(64) 5.8(58) 5.8(58) 645 23220
2-1000-6.4/6.4-9-M2
3-1000-16/8.8-6-M1
16(160) 8.8(88) 13.8(138) 8(80) 860 51760
3-1000-16/8.8-6-M2
3-1000-16/8.8-9-M1
16(160) 8.8(88) 13.8(138) 8(80) 1290 67490
3-1000-16/8.8-9-M2
3-1000-11/6.4-6-M1
11(110) 6.4(64) 10(100) 5.8(58) 860 42840
3-1000-11/6.4-6-M2
3-1000-11/6.4-9-M1
11(110) 6.4(64) 10(100) 5.8(58) 1290 55500
3-1000-11/6.4-9-M2
3-1000-6.4/6.4-6-M1
6.4(64) 6.4 (64) 5.8(58) 5.8(58) 800 35790
3-1000-6.4/6.4-6-M2
3-1000-6.4/6.4-9-M1
6.4(64) 6.4 (64) 5.8(58) 5.8(58) 1290 47120
3-1000-6.4/6.4-9-M2

Heat Exchagers
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k) “Gas-Gas” Type Heat Exchangers

Continuation sheet
Pressure, MPa (kgf/cm?)
design working Heat transfer )
Heat exchanger area Weight,
description at tubes OD, kg
in tube side in shell side in tube side in shell side m?2

4-1000-16/8.8-6-M1

16(160) 8.8(88) 13.8(138) 8(80) 860 52080
4-1000-16/8.8-6-M2
4-1000-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 1290 97810
4-1000-16/8.8-9-M 2
4-1000-11/6.4-6-M1

11(110) 6.4(64) 10(100) 5.8(58) 860 43160
4-1000-11/6.4-6-M 2
4-1000-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 1290 55820
4-1000-11/6.4-9-M 2
4-1000-6.4/6.4-6-M1

6 .4(64) 6.4(64) 5.8(58) 5.8(58) 860 36110
4-1000-6.4/6.4-6-M 2
4-1000-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 1290 47440
4-1000-6.4/6.4-9-M 2
1-1200-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 935 49740
1-1200-16/8.8-9-M 2
1-1200-11/8.8-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 935 39550
1-1200-11/8.8-9-M 2
1-1200-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 935 33420
1-1200-6.4/6.4-9-M 2
2-1200-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 935 49900
2-1200-16/8.8-9-M 2
2-1200-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 935 39710
2-1200-11/6.4-9-M 2
2-1200-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 935 33580
2-1200-6.4/6.4-9-M 2
3-1200-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 1870 100480
3-1200-16/8.8-9-M 2
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k) “Gas-Gas” Type Heat Exchangers

Continuation sheet

Pressure, MPa (kgf/icm?2)
Heat exchanger design working Heat transfer .
description area Weight,
. . . . . . . . at tubes OD, kg
in tube side in shell side in tube side in shell side m2

3-1200-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 1870 80100
3-1200-11/6.4-9- M2
3-1200-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 1870 67820
3-1200-6.4/6.4-9-M 2
4-1200-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 1870 100800
4-1200-16/8.8-9-M 2
4-1200-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 1870 80420
4-1200-11/6.4-9-M 2
4-1200-6.4/6.4-9-M1

6.4(64) 6.4(64) 5.8(58) 5.8(58) 1870 68140
4-1200-6.4/6.4-9-M 2
1-1400-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 1370 65200
1-1400-16/8.8-9-M2
1-1400-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 1370 54950
1-1400-11/6.4-9-M2
2-1400-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 1370 65360
2-1400-16/8.8-9-M 2
2-1400-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 1370 55110
2-1400-11/6.4-9-M2
3-1400-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 2740 131430
3-1400-16/8.8-9-M2
3-1400-11/6.4-9-M1

11(110) 6.4(64) 10(100) 5.8(58) 2740 110900
3-1400-11/6.4-9-M2
4-1400-16/8.8-9-M1

16(160) 8.8(88) 13.8(138) 8(80) 2740 131750
4-1400-16/8.8-9-M2
4-1400-11/6.4 -9-M1

11(110) 6.4(64) 10(100) 5.8(58) 2740 111220
4-1400-11/6. 4-9-M2
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{0} Materials for “Gas-Gas” Type Heat Exchangers Manufacturing

Materials for “gas-gas” type heat exchangers manufacturing and requirements to them:

- steel 09I2C as to Standard GOST 5520-79 with
mechanical properties after heat treatment not lower
than: 0:=4.6 MPa (46 kgf/mm?2), ©=2.8 MPa

(28 kgf/mm?), 65=21%, aw=30 J/icm2 (3 kgf m/cm?2),
attemperature 233 K (-402C);

- steel BCt3nc Standard GOST 380-71 with arsenic
content max. 0.08%;

for material design M1:

- tubes as to Standard GOST 550-75 made of steel 20
and as to Standard GOST 8733-74 steel grade 10
Standard GOST 1050-74 with flow limit definition. Tubes
should be tested for bending. Hydraulic test of each tube
should be carried out.

for material design M2:

- tubes as to Standard GOST 9941-72 made of steel
08X18H10T Standard GOST 5632-72 sulfur content
should not exceed 0.02%. Tubes should be hydraulically

The rest of the materials used for manufacturing and
requirements to them should comply to the materials and
requirements specified in the Standard OST 26-291-94.

Notes:

1. Working medium temperature in tubes and shell
upto 100°C.

2. Design corrosion allowance: in tube side - 4 mm;
in shell side - 2 mm.

tested.

Area of one pass clear opening
depending on design pressure in tube side

@FRUNZE

ID Design Diameter Area of one pass ID Design Diameter Area of one pass
of heat pressure and clear opening, of heat pressure and clear opening,
exchanger | intube | thickness m2 exchanger | intube | thickness m2
D, side, of heat D, side, of heat
mm MPa transfer mm MPa transfer
(kgflcm?) tubes, (kgflcm?) tubes,
mm through through mm through | through
heat shell side heat shell side
transfer transfer
tubes tubes
16(160) 11(110) 20x2.5 0.101
20x2.5 0.034 1000 0.203
600 11(110) 0.075 6.4(64) 20x2 0.115
6.4(64) 20x2 0.039 16(160)
20x2.5 0.146
16(160) 1200 11(110) 0.292
20x2.5 0,06
800 11(110) 0.136 6.4(64) 20x2 0.166
6.4(64) 20x2 0.068 16(160)
1400 20x2.5 0.215 0.372
1000 16(160) 20x2.5 0.101 0.203 11(110)
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4§ Heat Exchanger of Type 1
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Layout of foundation bolt holes
Di = 600 mm Di =800, 1000, 1200 mm Di = 1400 mm
80 f 80 140 | 55 140 140
ho) ) G
< < <
1B = B B B B1

Basic and connection dimensions (mm) of heat exchangers of type 1

Description S S; L Ly Lo L3 H Hi A B B;
1-600-16/8.8-6-M1 7930 4000
40 20 1465 725 730 1820 450 125
1-600-16/8.8-9-M1 10930 6000
1-600-11/6.4-6-M1 7770 4000 180
26 16 1290 645 700 1760 450 120
1-600-11/6.4-9-M1 10770 6000
1-600-6.4/6.4-6-M1 7710 4000
20 16 1210 580 700 1695 450 100
1-600-6.4/6.4-9-M1 10710 6000
1-800-16/8.8-6-M1 8440 4000
55 25 1990 960 946 2360 500 170
1-800-16/8.8-9-M1 11440 6000
1-800-11/6.4-6-M1 8100 4000
36 20 1600 805 886 2240 500 150
1-800-11/6.4-9-M1 11100 6000
1-800-6.4/6.4-6-M1 8045 4000
26 20 1485 715 866 2030 500 100 250
1-800-6.4/6.4-9-M1 11045 6000
1-1000-16/8.8-6-M1 8700 4000
65 32 2165 1045 1055 2580 650 195
1-1000-16/8.8-9-M1 11700 6000
1-1000-11/6.4-6-M1 8400 4000
45 25 1840 915 995 2450 650 185
1-1000-11/6.4-9-M1 11400 6000
1-1000-6.4/6.4-6-M1 32 25 3280 4000 1685 795 972 2240 650 125
1-1000-6.4/6.4-9-M1 11280 6000
80 36 2570 1250 1260 3100 800 230
1-1200-16/8.8-9-M1 12180 6000
1-1200-11/6.4-9-M1 50 28 11760 6000 2115 1045 1230 3040 800 205 250
1-1200-6.4/6.4-9-M1 40 28 11690 6000 1960 935 1170 2920 800 140
1-1400-16/8.8-9-M1 95 45 12400 6000 2665 1320 1375 3330 950 250
1-1400-11/6.4-9-M1 60 32 12085 6000 2350 1170 1340 3260 950 220

Heat Exchagers FRU NZE




¥l Heat Exchanger of Type 2
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Heat exchanger of type 2
(layout of foundation bolt holes is similar to layout for heat exchanger of type 1)
Basic and connection dimensions (mm) of heat exchangers of type 2
Description S S1 L L1 Lo Ls H Hi A B B

2-600-16/8.8-6-M1 40 20 8655 4000 1465 725 730 1820 450 125 180
2-600-16/8.8-9-M1 11655 6000

2-600-11/6.4-6-M1 26 16 8495 4000 1290 645 700 1760 450 120
2-600-11/6.4-9-M1 11495 6000

2-600-6.4/6.4-6-M1 20 16 8440 4000 1210 580 700 1695 450 100
2-600-6.4/6.4-9-M1 11440 6000

2-800-16/8.8-6-M1 55 25 9165 4000 1990 960 946 2360 500 170 250
2-800-16/8.8-9-M1 12165 6000

2-800-11/6.4-6-M1 36 20 8825 4000 1600 805 886 2240 500 150
2-800-11/6.4-9-M1 11825 6000

2-800-6.4/6.4-6-M1 26 20 8775 4000 1485 715 866 2030 500 100
2-800-6.4/6.4-9-M1 11775 6000

2-1000-16/8.8-6-M1 | 65 32 9425 4000 2165 1045 1055 2580 650 195
2-1000-16/8.8-9-M1 12425 6000

2-1000-11/6.4-6-M1 | 45 25 9125 4000 1840 915 995 2450 650 185
2-1000-11/6.4-9-M1 12125 6000

2-1000-6.4/6.4-6-M1| 32 25 9010 4000 1685 795 972 2240 650 125
2-1000-6.4/6.4-9-M1 12010 6000

2-1200-16/8.8-9-M1 | 80 36 12905 6000 2570 1250 1260 3100 800 230
2-1200-11/6.4-9-M1 | 50 28 | 12485 6000 2115 1045 1230 3040 800 205
2-1200-6.4/6.4-9-M1| 40 28 | 12420 6000 1960 935 1170 2920 800 140
2-1400-16/8.8-9-M1 | 95 45 13125 6000 2665 1320 1375 3330 950 250
2-1400-11/6.4-9-M1 | 60 32 12810 6000 2350 1170 1340 3260 950 220
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%)y Heat Exchanger of Type 3
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Basic and connection dimensions (mm) of heat exchangers of type 3
Description S S1 L L1 L2 L3 H H2 Hs A B B:
3-600-16/8.8-6-M1 40 | 20 7930 1 4000 1465 725 730 1468 | 3280 | 450 | 125
3-600-16/8.8-9-M1 10930 | 6000
3-600-11/6.4-6-M1 26 | 16 | 7770 | 4000 1290 645 700 1408 |3160 | 450 | 120
3-600-11/6D-9-M1 10770 | 6000
3-600-6.4/6.4-6-M1 20 | 16 /710 1 4000 1210 580 700 1407 | 3095 | 450 | 100
3-600-6.4/6.4-9-M1 10710 | 6000 050
3-800-16/8.8-6-M1 55 | 25 | 8440 | 4000 104 960 946 1902 | 4250 | 500 | 170
3-800-16/8.8-9-M1 11440 | 6000
3-800-11/6.4-6-M1 36 | 20 | 8100 | 4000 1600 805 886 1782 | 4010 | 500 | 150
3-800-11/6.4-9-M1 11100 | 6000
3-800-64/6.4-6-M1 | 0 | o | 8045 | 4000 1485 715 866 1740 |3760 | 500 | 100
3-800-6.4/6.4-9-M1 11045 | 6000
3-1000-1688-6M1 | o | 4, | 8700 | 4000 4 00 1045 | 1055 | 2120 [4690| 650 | 195
3-1000-16/8.8-9-M1 11700 | 6000
3-1000-11/6.4-6M1 o | o5 | 8400 | 4000 1840 915 995 2000 |4440| 650 | 185
3-1000-11/6.4-9-M1 11400 | 6000
3-1000-6.4/6.4-6-M1 | o, | o5 | 8280 | 4000 1685 795 972 1951 [4185| 650 | 125
3-1000-6.4/6.4-9-M1 11280 | 6000 350
3-1200-16/8.8-9-M1 | 80 | 36 | 12180 | 6000 | 2570 | 1250 | 1260 | 2530 [5620| 800 | 230
3-1200-11/6.4-9-M1 | 50 | 28 | 11760. | 6000 | 2115 | 1045 | 1230 | 2470 |[5500 | 800 | 205
3-1200-6.4/6.4-9-M1 | 40 | 28 | 11690 | 6000 | 1960 935 1170 | 2347 |[5040 | 800 | 140
3-1400-16/8.8-9-M1 | 95 | 45 | 12400 | 6000 | 2665 | 1320 | 1375 | 2760 |[6080 | 950 | 250
3-1400-11/6.4-9M1 | 60 | 32 | 12085 | 6000 | 2350 | 1170 | 1340 | 2690 |[5940| 950 | 220
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278 Heat Exchanger of Type 4
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Heat exchanger of type 4
(layout of foundation bolt holes is similar to layout for heat exchanger of type 3)
Basic and connection dimensions (mm) of heat exchangers of type 4
Description S S1 L L1 L2 L3 H H2 Hs A B B:

4-600-16/8.8-6-M1 8655 4000

40 | 20 1465 725 730 1468 |[3280 | 450 | 125
4-600-16/8.8-9-M1 11655 | 6000
4-600-11/6.4-6-M1 8495 4000

26 | 16 1290 645 700 1408 |[3160 | 450 | 120
4-600-11/6.4-9-M1 11495 6000
4-600-6.4/6.4-6-M1 8440 4000

20 | 16 1210 580 700 1407 [ 3095 | 450 | 100
4-600-6.4/6.4-9-M1 11440 6000 250
4-800-16/8.8-6-M1 9165 4000

55 | 25 1990 960 946 1902 |4250 | 500 | 170
4-800-16/8.8-9-M1 12165 | 6000
4-800-11/6.4-6-M1 8825 4000

36 | 20 1600 805 886 1782 (4010 | 500 | 150
4-800-11/6.4-9-M1 11825 6000
4-800-6.4/6.4-6-M1 8775 4000

26 | 20 1485 715 866 1740 |[3760| 500 | 100
4-800-6.4/6.4-9-M1 11775 6000
4-1000-16/8. 8-6-M1 9425 4000

65 32 2165 1045 1055 2120 |[4690| 650 | 195
4-1000-16/8.8-9-M1 12425 | 6000
4-1000-11/6.4-6-M1 9125 4000

45 | 25 1840 915 995 2000 |4440| 650 | 185
4-1000-11/6.4-9-M1 12125 6000
4-1000-6.4/6.4-6-M1 9010 4000

32 | 25 1685 795 972 1951 |4185| 650 | 125
4-1000-6.4/6.4-9-M1 12010 6000 350
4-1200-16/8.8-9-M1 80 | 36 | 12905 | 6000 2570 1250 1260 2530 |5620| 800 | 230
4-1200-11/6.4-9-M1 50 28 | 11485 6000 2115 1045 1230 2470 | 5500 ( 800 | 205
4-1200-6.4/6.4-9-M1 40 28 | 12420 6000 1960 935 1170 2347 | 5040 ( 800 | 140
4-1400-16/8.8-9-M1 95 | 45 | 13125 | 6000 2665 1320 1375 2760 | 6080 | 950 | 250
4-1400-11/6.4-9M1 60 32 | 12810 6000 2350 1170 1340 2690 |5940( 950 | 220
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iv4sy Table of Nozzles

A B B r ao* E* K
Heat (inlet (outlet (inlet of (outlet of (stand-by) |(stand-by)| (mounting)
exchanger of wet gas) of wet gas) dried gas) dried gas)
description Nominal pass (diameter) (mm) and nominal pressure MPa (kgf/cm<)
DN PN DN PN DN PN DN PN DN PN |DN| PN | DN PN
600-16/8.8-6 10 10 10
600-16/8.8-9 16 16 (100) (100) (100)
600-11/6.4-6 (160) (160)
600-11/6.4-9 200 200 200 6.3 200 6.3 6.3
600-6.4/6.4-6 63 63 63
600-6.4/6.4-9 6.3(63) 6.3(63) © © )
800-16/8.8-6 10 10 10
800-16/8.8-9 16 16 (100) (100) (100)
800-11/6.4-6 (160) (160)
800-11/6.4-9 6.3 6.3 6.3
800-6.4/6.4-6 (63) (63) (63)
800-6.4/6.4-9 300( 6.3(63) | 300 | 6.3(63)| 300 300
1000-16/8.8-6 10 10 10
1000-16/8.8-9 16 16 (100) (100) 50 16 o5 16 30 (100)
1000-11/6.4-6 (160) (160) (160) (160)
1000-11/6.4-9 6.3 6.3 6.3
1000-6.4/6.4-6 63 63 63
1000-6.4/6.4-9 6.3(63) 6.3(63) ©) ©) ©)
1200-16/8.8-9 16 16 10(100) 10(100) 10(100)
(160) (160)
1200-11/6.4-9 6.3 6.3 6.3
1200-6.4/6.4-9 |400( 6.3(63) | 400 | 6.3(63)| 400 63) s00 | ©3 63)
1400-16/8.8-9 16 16 10(100) 10(100) 10(100)
1400-11/6.4-9 (160) (160) 6.3(63) 6.3(63) 6.3(63)

For heat exchangers of types 2 and 4:

nozzle [ - for glycol injection (2 pc. — for single-stage heat exchangers,

4 pc. - for double-stage);

nozzle E - for pressure drop measuring (2 pc. - for single-stage heat exchangers,
4 pc. - for double-stage).

** For single-stage heat exchangers - 1 pc.;

for double-stage - 2 pc.
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i¥4 Vaporizers and Tube Bundles to Them

Vaporizers are designed for processing media
evaporation during the processes carried out in oil,
chemical, petrochemical, gas and other industries and
manufactured for domestic and overseas supply.

The units can be operated in micro climatic areas with
temperate and tropical climate. Climatic design “U” and
“T”, product category 1 as to Standard GOST 15150.

The units are designed for installation in geographical
regions of seismicity up to 7 points according to 12-
points scale adopted in Ukraine.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation
of apparatuses per SOU MPP 71.120-217:20009,
GOST R 52630 and Technical Regulation of Customs
Union 032/2013.

The example of description of heat exchanger when
ordering:

Vaporizer with vapor space, floating head (IP), shell of
1800 mm diameter, 1.6 MPa nominal pressure in shell,
2.5 MPa in tubes, material design M1, with heat
transferring tubes of 25 mm diameter, 6 m length, 4-
passes through tube-side, climatic design (U), with fitting
components for thermal insulation:

Vaporizer with vapor space 1800IP-1.6-2.5-M1/25-6-
4-U-l Specification TU 3612-013-00220302-99.

Vaporizer with vapor space, U-shape tubes (IU), shell of
1200 mm diameter, 2.5 MPa nominal pressure in shell,
2.5 MPa in tubes, material design M4, with heat
transferring tubes of 20 mm diameter, 6 m length, 2-
passes through tube-side, climatic design (T), without
fitting components for thermal insulation:

Vaporizer with vapor space 1200IU-2.5-2.5-M4/20-6-
2-T Specification TU 3612-013-00220302-99.

When ordering vaporizers the questionnaire in the form
given bellow should be submitted.

At the Customer’s request the following is allowed:

1. Install additional DN 80 mm nozzles, but max. 0.1 D,
where D - vaporizer diameter;

2. Take reduced diameter of one or more nozzles (nozzle
diameter increasing is not allowed);

3. The equipment and nozzles flanges facing to be
tongue-and-groove;

4. Take the layout of supports in relation to nozzles
different from layout between supports;

Heat Exchagers

5. Fulfil fastening of tubes in tube sheets with flaring seal
welding (in the absence of specific indication, the
manufacturer chooses the type of tube connection to the
tube sheets).

6. Do not install fitting components for thermal insulation.

Orders of vaporizers with above mentioned design
changes should be carried out in the form given bellow.

Notes: It is allowed to manufacture vaporizers and tube
bundles for specific design conditions, listed in the
questionnaire or order form without sacrificing basic
dimensions and material design as to description of the
vaporizer to be ordered. In this case the weight of
vaporizers is determined on the base of design pressure
and temperature.

The example of tube bundle for heat exchanger when
ordering:

Tube bundle (PT) for the vaporizer with vapor space,
floating head (IP), shell of 1800 mm diameter, 1.6 MPa
(the highest pressure in tubes and shell is specified),
material design M1, with heat transferring tubes
of 25 mm diameter, 6 m length, 4-passes through tube-
side:

Tube bundle PT 18001P-1.6-M1/25-6-4 Specification
TU 3612-013-00220302-99.

Tube bundle (PT) for vaporizer with vapor space,
U-shape tubes (IU), shell of 1200 mm diameter, 2.5 MPa
nominal pressure, material design M4, with heat
transferring tubes of 20 mm diameter, 6 m length,
2-passes through tube-side:

Tube bundle PT 12001U-2.5-M4/20-6-2 Specification
TU 3612-013-00220302-99.

When ordering tube bundles for heat exchangers the
questionnaire in the form given bellow should be
submitted.
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i) |1U Type Vaporizer

Vaporizer of IU type

2300+£3
15003
700+3
o
L | Y eEs AT
Xl ? _Efjﬁ ﬁf i
™ 4 raight 3;:?;??170&\ &
116 [Jd 7 T ———H -
B so | T | WS e = : =T 3
o < == 1. o
n 1 & [ gx—}jx ‘ w‘gxﬂ, T
lo* | \ i §I M g § v i/ |s*
1 4000+3
l2
I3
la
~L
Nozzles Table
| DN 200 For tube bundle installation
Il DN 40 For level indicator
Il DN4 Outlet of product rest
v DN 50 Drainage
\ DN3 Inlet of liquid product
VI DN2 Outlet of vapor or liquid
Vil DN2 Inlet of vapor or liquid
VIl DN 15 For pressure gauge
IX DNH1 Outlet of product vapor
X DN 80 For safety valve
Xl DN 500 Manhole
XIl DN 50 For level indicator
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i) IP Type Vaporizer

Vaporizer of IP type

2300+3
150043
700+3
8§ x| x
-l Fﬁ% ! 1 {L/ﬁm
Sl RN g H

IX

.

200

/

-

6000-10- length of straight part

VI
Vi
o?:)?‘\ , N

1200

(e

=
110

4000+3

H/2

180
|
=% | ]

Nozzles Table

Heat Exchagers

| DN 200 For tube bundle installation
Il DN 40 For level indicator
Il DN4 Outlet of product rest
v DN 50 Drainage
\Y DN3 Inlet of liquid product
Vi DN2 Outlet of vapor or liquid
Vi DN2 Inlet of vapor or liquid
VIII DN 15 For pressure gauge
IX DNH1 Outlet of product vapor
X DN 80 For safety valve
Xl DN 500 Manhole
XIl DN 50 For level indicator
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k(o) Layout of Support Foundation Bolts Holes

Layout of vaporizers support foundation bolts holes

Free support Fixed support

e o0
« < 4 holes < T
@36 | R18
2 ‘ \ /"7
| b | (o] 80
(90]
A2 A2
A3 A3
Dimensions, mm
Shell inne[r)idiameter, A A1 Ao A3
800 500 740
1000 650 1000
140 250
1200 800 1100
1400 950 1250
1600 1420
11
1800 00 1600 200 300
2000 1500 1770

Maximum design pressure of heat exchangers depending on medium temperature

Nominal Maximum design pressure, MPa, at medium temperature, °C

pressure

PN,MPa no 100 200 250 300 350 400 425 450
1.0 1.00 0.93 0.90 0.75 0.66 0.58 0.50 0.36
1.6 1.60 1.49 1.40 1.20 1.10 0.90 0.80 0.57
2.5 2.50 2.32 2.25 1.90 1.70 1.50 1.30 0.90
4.0 4.00 3.72 3.50 3.00 2.60 2.30 2.00 1.40
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ik¥8 Basic Parameters of Vaporizers with Vapor Space

Basic parameters of vaporizers with vapor space

Parameters

Heat transferring surface, mz

Parameters value for vaporizers

IP
38-357

U
80-585

Shell inner diameter, mm
(of sheet metal)

800;1000;1200;1400;1600;1800;2000

Temperature of heating and
evaporable media, (T5),°C

from -30 up to +450

Nominal pressure, MPa,
max. in shell/tubes
for units with diameter, mm:
1.6/16 1.6/16
800 25/4.0 25/4.0
1.6/25 1.6/25
1000-1800 ) 25/95
1.0/16 1.0/16
2000 1.6/16 1.6/1.6
- 25/16
Length of heat transferring tubes, mm 6000
Outer diameter and wall thickness .
of heat transferring tubes, mm 25x2; 25x2.5 20x2
Number of passes through the tubes
for units with diameter, mm
800-1600 2 2
1800-2000 2: 4

Layout of heat transferring tubes
in tube sheets and partition walls

Heat Exchagers

Layout - on square tops
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Dimensions, mm

3ZNNd4E

anbojeie) |ealuyds |

5 ~L Is*
-g Presuure PN, MPa _
£ |8 For type
E S For type -
Q| < For type
= © +l [e0] [90] [90] (92} (90}
5 ZE P U # g 4 2|e 8 KRN I R - B A DNi DN2|DN3 DN4
°© - 5‘ - — - - -
g |2 P U
()
= ;,E; -l al= g P U
T | Q[ a @ g
S5ls |6 2|6 3
@ £l e £ c
c
£
1, 8040 7900 7120 460
800 | 500 884 | 442 | 616 565 — 460 1200 6390 — 320 150 250 150
25| 40| 25 40 8220 7990 7210 550
245 370 200 100
16| 25| 16 8280 550
1000| 600 25 984|492 | 716 665 — 8110 525 1450 6400 7205 —— 380 200 300 200
- 25 - -
1750
16| 25| 16 8530 620
1200 | 700*** 25 1088 | 544 | 816 765 — 8350 575 350 6280 7335 — — 440 250 350
- 25 - -
1200 250
16| 25| 16 9020 700
1400 800 25 1188] 594 | 920 865 (325 ~ ———8820 630 6400 7690 —— 500 300 400
- 25 - -
16| 25| 16 9200 760
1600| 900 25 1332| 666 [ 1020 965 ———9000 705 6300 7735 —— 560 350 300 150
- 25 - -
1000|1550
16| 25| 16 670 9490 780 250
1000 25 1392| 696 _ 6350 7950 —— 570 400
- 2_5 - -
1800 1124 1170 760
16| 25| 16 9540 840 500
1100 25 1492| 746 — 9300 1200[ 1750 6370 7940 —— 600 350
- 25 355 - 400 - 250
1.0 1.0
16 1228 9830 9610 8210 830 610
2000 1200| 1.6 16 16 1694| 847 1300 790 1060[ 1610 6560 400 200
- 25 1238 - 9700 8260 - 650
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Heat transferring surface as to tubes outer diameter and clear opening area of IP and IU types vaporizers

Quantity of Heat transferring Clear opening area of
heat t{gngserrlng surface, m2 one pass through the tubes, m2
Inner diameter  MNer diameter o o diameter for type Quantity for type
' of distributing of passes
of shell, Di, of tubes,
chamber, D1, through IP U
mm mm
mm the tubes
P U P 9] at tube wall thckness, mm
2.0 25 2.0
20 - 104 - 80 - - 0.021
800 500
25 82 - 38 - 0.014 0.013 -
20 - 155 - 120 - - 0.031
1000 600
25 132 - 62 - 0.023 0.021 -
20 - 226 - 176 - - 0.045
1200 700
25 210 - 2 98 - 0.036 0.033 -
20 - 295 - 231 - - 0.059
1400 800
25 280 - 131 - 0.048 0.044 -
20 - 389 - 306 - - 0.078
1600 900
25 378 - 178 - 0.065 0.059 -
20 - 490 - 387 - - 0.098
1000 2
25 490 - 230 - 0.084 0.077 -
20 - - - - - - -
1000 4
25 456 - 214 - 0.036 0.033 -
1800
20 - 605 - 481 - - 0.121
1100 2
25 632 - 297 - 0.109 0.099 -
20 - - - - - - -
1100 4
25 596 - 281 - 0.047 0.043 -
20 - 733 - 586 - - 0.147
1200 2
25 758 - 357 - 0.131 0.119 -
2000
20 - - - - - - -
1200 4
25 716 - 337 - 0.056 0.051 -

Note: Heat transferring surface is given without tube sheets thickness.
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Weight of IP and IU types Vaporizers

Weight of vaporizers, kg
Inner Inner diameter Quantity of For IP type ForUtype
diameter of distributing | . Pressure Pressure passeys
of shell. Di. | chamber, D1, | inshellPN, in tubes, through tubes 25x2.0 tubes 25x2.5 tubes 20x2.0
mm mm MPa MPa the tubes Steergrades
08X18H10T, steel grade steel grade 10, 20,
12X18H10T, 10,20, 15X5M, 08X18H10T, 12X18H10T,
10X17H13M2T, 08X13 X8 10X17H13M2T

1.6 1.6 3020 3120 3660
800 500 25 4.0 3600 3700 4040
1.6 4400 4600 5000
1000 600 25 _ - 5050
1.6 6150 6420 6750
1200 700 25 25 ) ) } 7260
1.6 8440 8890 9290
1400 800 25 25 j - 9980
1.6 9260 9890 10430
1600 900 25 25 _ - 12150
1.6 12950 13730 14210
1000 25 25 - - 15730

1000 122 25 4 12?20 13(_590 :
1800 1100 16 oo 2 14010 15045 15200
2.5 ; - - 16090

1100 122 25 4 135?70 15(300 :
1.0 15830 17300 17510
1200 1.6 1.6 2 16780 18300 18480
2.5 - - 20100

2000 10 15790 17245 -

1200 1.6 1.6 4 16740 18245 -

2.5 - - -

Notes:

1. Weight of vaporizers is calculated for steel with volume weight 7.85 g/cm3.

2. Weight of vaporizers is calculated for sheet metal nominal thickness without taking acount the device for distributing chambers covers hanging.
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Materials, applied for manufacture of assembly units of main components and parts of vaporizers and tube bundles

: Material
Type I\gatenal Application
of ez:‘gn temperature Distributi Distributi
i ° istributin istributin
vaporizer vaporizer range, °C Shell (:hamberg Tubes Tube sheet Shell gaskets chamber gasEets
Steel grades 10 and Spiral-wound gaskets SNP Specifications
20 a5 to Standard Steel 097 2C as to TU U 2006 3327.002-200
M1 GOST 1050, Standard GOST 5520 Gaskets of the company Frenzelit (Novatec
SteelCt3cnasto | GOST550,gr.A, O Ggggffggsﬂ“ v Premium; Novaphit VS, SSTS, EXTRA,
Standard GOST 8733 gr.B SUPERHPS)
Steel Ct3cn as to GOST 380,
Standard GOST 380, GOST 14637. Spiral-wound
IP-1U from -30 GOST 14637. Steel 09I 2C as to Steel 15X5M* as to Spiral-wound gaskets gaskets SNP
to +450 Steel 09I2C as to Standard Standard GOST 7350  SNP Specifications TU  Specifications TU U
Standard GOST 5520 Steel 15X5M or gr. M26, GOST 8479 U 2006 3327.002-200 2006 3327.002-200
M4 GOST 5520 Tubes - steel 20 as to Standard gr. IV and Technical Gaskets of_ the company Gaskets of the _
as to Standard GOST 550-75 gr. A Documents approved Frgnzellt (Novat.ec company Frenzellt
GOST 8731 in accordance with Premium; Novaphit VS, (Novatec Pr_emlum;
established procedure SSTS, EXTRA, Novaphit VS,
SUPERHPS) SSTS, EXTRA,
SUPERHPS)
Steel 12X18H10Tas to
Steel 08X18H10T  Standard GOST 7350 Spiral-wound gaskets SNP Specifications
from -30 Steel Ct3cn as to Standard GOST 380, or 12X18H10T gr. M26, GOST 25054 TU U 2006 3327.002-200
P M13 +350 GOST 14637. Steel 09I2C as to as to Standard gr. IV and Technical Gaskets of the company Frenzelit (Novatec
to Standard GOST 5520 GOST 5632, Documents approved Premium; Novaphit VS, SSTS, EXTRA,
GOST 9941 in accordance with SUPERHPS)
established procedure
Steel 08X22H6T Steel 097 2C as to Spiral-wound gaskets SNP Specifications
Steel Cr3cn as to Standard GOST 380, or 12X18H10T Standard GOST 5520 TU U 2006 3327.002-200
M12 GOST 14637. Steel 09I2C as to as to Standard or GOST 8479 gr. IV Gaskets of the company Frenzelit (Novatec
Standard GOST 5520 GOST 5632, _GOST 19281 Premium; Novaphit V'S, SSTS, EXTRA,
GOST 9941 with stalnles_s steel SUPERHPS)
weld facing
U from -30
to +350 Steel 12X18H10Tas to
Steel 08X18H10T Standard GOST 7350
Steel C13cn as to Standard GOST 380, or 12X18H10T gr. M26, GOST 25054 Sheet asbestos as to GOST 2850
M13 GOST 14637. Steel 09I2C as to as to Standard gr. IV and Technical In shell of M-HT-08X18H10T steel
Standard GOST 5520 GOST 5632, Documents approved as to GOST 4986
GOST 9941 in accordance with

established procedure
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Two-Passes Tube Bundles for Vaporizers of IU Type

6000 - length of straight part of tubes

1100 1200 x 4 = 4800 _, 1200
S1 —
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1 - partition wall; 2 - heat transferring tube; 3 - baffle plate; 4 - tube sheet.

10-14

“
12
(

/
k

S i r<12mm

Note: x*- baffle plate location is specified at the site
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Two-Passes Tube Bundles for Vaporizers of IP Type

6000 - tube length

S1

]
’1!’

D1

S o 1200 -
I [
8 : B —— :
1] [«
a ©
3 S
Four-passes tube bundles for vaporizers of IP type
6000 - tube length
S1 S
S 1200 = el
[ H [
8 z —a : :
n [ l——11
2 . O
3 i/ \i

Heat Exchagers

1 - flexible sheet; 2 - partition wall;

@FRUNZE

3 - tube heat transferring; 4 - baffle plate; 5 - tube sheet.
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Basic dimensions of tube bundles for vaporizers of IP and IU types

Dimensions, mm

Pressure PN, MPa S
Inner Inner
diameter diameter of for type for type
of shell, distributing P U D1 D2 Ds Da Ds a S1
Di, mm chamber D1, P U
mm in shell | intubes inshell intubes
16 563 40 50
800 500* 396 | 497 496 | 372
25 40 25 4.0 557 50 70
250 10
16 25 16 45
1000 600* . 663 496 | 597 596 | 470 65
- 5 -
16 | 25 16 55
1200 700* e 773 592 | 696 695 | 568 75
16 | 25 16 60
1400 800 Y 875 690 | 796 795 | 660 85
- : 25 ~
16 | 25 16 65
1600 900 > 977 790 | 895 895 | 760 90
16 | 25 16 300 70 12
1000 Y 1078 890 | 995 995 | 862 100
1800 - i _
16 | 25 16 75
1100 > 1188 990 | 1095 1095 | 962 105
1.0 1.0
16 7 1266 75 95
2000 1200 16 16 16 1000 | 1195 1195 | 1060
- 25 1294 - 115

* It is allowed to make distributing chamber of tubes of 530, 630, 720 mm diameter.
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Weight of tube bundles for vaporizers of IP and IU

Weight of tube bundles, kg
For IP type For IU type
. Inner diameter :
Inner dlame'_[er of distributing | - Pressure Pl Quantity of
of shell, Di, in shell, PN, in tub passes tubes 25x2.0 tubes 25x2.5 tubes 20x2.0
mm chawn%er, D1, MPa Intubes through tubes
Steel Steel 10, 20,
08X18H10T, Steel 10, 20 08X18H10T,
12X18H10T 12X18H10T
16 16 780 910 1350
800 500 25 40 800 930 1380
1000 600 ;Zg 25 1180 1390 1980
1200 700 ;g 25 1820 2160 2940
16 25 2
1400 800 o 2530 2980 3830
1600 900 ;Zg 25 3260 3860 5010
T.
1000 2_2 25 4220 5000 6320
1000 lg 25 4 4020 4740 ]
1800 =
1100 o 2.5 2 5410 6410 7840
1100 lg 2.5 4 5200 6140 -
10 9360
1200 16 16 2 6420 7620
2000 25 9550
1200 ]g 16 4 6170 7300 ]
Notes:

1. Weight of tube bundles is calculated for steel with volume weight 7.85 g/cm3.
2. Weight of tube bundles is calculated for sheet metal nominal thickness without taking acount the device for distributing chambers
covers hanging.
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Questionnaire for Order of Heat Exchanger
10} as to Specification TY 3612-013-00220302-99

Questionnaire for order of heat exchanger
as to Specification TY 3612-013-00220302-99

1. Vaporizer Designation
5 DeS|gn and operating conditions In tubes In shell
Medium parameter
Pressure, MPa Pworking
21 ,
Pdesign
22 | Working temperature, °C inlet
outlet
2.3 | Design temperature, °C
24 Minimum allowed (negative) temperature
' of vaporizer wall under pressure, °C
Average air temperature
2.5 | of the coldest five days at heat exchanger layout (site),’C,
(fill for vaporizers to be installed outdoors or in unheated rooms)
2.6 | Working medium designation and percentage composition
2.7 | Physical state of medium (gas, vapor, liquid)
Medium characteristics: harmfulness as to standard GOST 12.1.007
(indicating the hazard class)
2.8 - flammability as to standard GOST 12.1.004 “yes”, “no”
- explosive hazard as to standard GOST 12.1.011 (indicating mixture category and group)
3 Necessity of installation of parts for thermal insulation fixing "yes", "no"
: (delete as applicable)
Necessaty of ICC testing of base metal and welded joints
4. | “yes”, “no”, if “yes” specify procedure as to standard GOST 6032
(fill for heat exchangers where steel grade 08X18H10T, 12X18H10T, 10X17H13M2T is applied)
Specify: pivot points "left", "right", "not required" (delete as applicable)
S. (fill only for vaporizers with distributing chamber diameter 600 -1200 mm)
Horizontal heat exchangers are installed: "on concrete foundation", "on metal structures"
6. (delete as applicable)
Questionnaire is not subject to be agreed
Name of the Company-User and process plant or line
Name and postal address of the Company that filled Questionnaire
Signature of the head of the Company that filled Questionnaire
(title) (date) (signature)
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Order Form for Heat Exchanger Manufacturing

V58 as to Specifications TY 3612-013-00220302-99

Order form of heat exchanger as to Specifications TY 3612-013-00220302-99

with design changes, required by these Specifications

1. | Standard heat exchanger designation

2 Design and operating conditions
’ Medium parameter

in tubes

in shell

Pressure, MPa Pworking
2.1. P desi
design
29 Working temperature, °C inlet

outlet

2.3. | Design temperature, °C

Minimum allowed (negative) temperature

24. of heat exchanger wall under pressure, °C

Average air temperature
2.5. | of the coldest five days at heat exchanger layout (site),°C,
(fill for heat exchangers to be installed outdoors or in unheated rooms)

2.6. | Working medium designation and percentage composition

2.7. | Physical state of medium (gas, vapor, liquid)

Medium characteristics:
- harmfulness as to standard GOST 12.1.007 (indicating the hazard class)

28. - flammability as to standard GOST 12.1.004 "yes", "no"
- explosive hazard as to standard GOST 12.1.011 (indicating mixture category and group)
3 Necessity of installation of parts for thermal insulation fixing "yes", "no"

(delete as applicable)

Necessaty of ICC testing of base metal and welded joints

4. “yes”, “no”, if “yes” specify procedure as to standard GOST 6032
(fill for heat exchangers where steel grade 08X18H10T, 12X18H10T, 10X17H13M2T is applied)

Specify: pivot points "left", "right", "not required" (delete as applicable)
(fill only for vaporizers with distributing chamber diameter 600 -1200 mm)

(delete as applicable)

Specify type of tube fastening in sheets: "expanding", «seal welding with expanding"

7 Heat exchangers are installed: «on concrete foundation”, "on metal structures"
’ (delete as applicable)

Nozzles Notes:

Designation

Nominal of flange connection

bore

8. Index

1. Nominal bores are specified when they are smaller
than those that specified in these Specifications.

2.When flange connection designation is not specified,
counter flange is installed on nozzles

The content of adopted differences from heat exchanger prototype as to Specifications TU 3612-013-00220302-99

10. | Adopted differences reason

1. |is not subject to be agreed

Order Form for heat exchanger manufacturing as to Specification TU 3612-013-00220302-99 with design changes

Questionnaire is not subject to be agreed

Name of the Company-User and process plant or line

Name and postal address of the Company that filled Questionnaire

Signature of the head of the Company that filled Questionnaire

(title) (date)

Heat Exchagers

(signature)
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Order Form for Heat Exchanger Tube Bundles Manufacturing
Wiy as to Specifications TY 3612-013-00220302-99

Order Form for Heat Exchanger Tube Bundles Manufacturing
as to Specifications TY 3612-013-00220302-99

1. Tube bundles designation
2 Design and operating conditions . .
Medium parameter in tubes in shell
Pressure, MPa Pworking
2.1. )
Pdesign
292 Working temperature, °C inlet
outlet
2.3. Design temperature, °C
Minimum allowed (negative) temperature
2.4. °
of heat exchanger wall under pressure, °C
Average air temperature
2.5. of the coldest five days at heat exchanger layout (site),°C,
(fill for heat exchangers to be installed outdoors or in unheated rooms)
2.6. Working medium designation and percentage composition
27. Physical state of medium (gas, vapor, liquid)
Medium characteristics:
2.8. - harmfulness as to standard GOST 12.1.007 (indicating the hazard class)
- flammability as to standard GOST 12.1.004 "yes", "no"
- explosive hazard as to standard GOST 12.1.011 (indicating mixture category and group)
Necessaty of ICC testing of base metal and welded joints
3. “yes”, “no”, if “yes” specify procedure as to standard GOST 6032
(fill for heat exchangers where steel grade 08X18H10T, 12X18H10T, 10X17H13M2T is applied)
4. Outer diameter of fixed tube sheet
5. Thickness of fixed tube sheet
Questionnaire is not subject to be agreed
Name of the Company-User and process plant or line
Name and postal address of the Company that filled Questionnaire
Signature of the head of the Company that filled Questionnaire
(title) (date) (signature)

FRU NZE Technical Catalogue




e

VAR ey
ety A




(.78 Thermosyphon Vaporizers

Vaporizers are designed for evaporation of media in
technological processes of oil, chemical, petrochemical,
gas and other industries and are manufactured for
domestic and overseas supply.

INT, IKT type vaporizers are manufactured of the
following designs:

1 - vertical with liquid, gaseous, gas-vapor and
vapor-liquid heating agent;

2 - vertical with steam heating agent.

IPT type vaporizers are manufactured:

- horizontal with heat transferring tubes length
[1=3000 mm;

- horizontal with heat transferring tubes length
[=6000 Mmm.

Heat transferring bare tubes (G) are applied in
vaporizers.

Vaporizers can be operated in macro climatic regions
with temperate and tropic climate. climatic design is “U”
and “T”, product category 1 as to Standard GOST 15150.
Vaporizers are designed for installation in geographic
regions with the seismicity max 7 points according to the
12-points scale adopted in RF.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation
of apparatuses per SOU MPP 71.120-217:20009,
GOST R 52630 and Technical Regulation of Customs
Union 032/2013.

The example of description of heat exchanger when
ordering:

Thermosyphon vaporizer with fixed tube sheets (INT),
design 1, shell of 800 mm diameter, 1.0 MPa nominal
pressure in tubes, 2.5 MPa in shell, material design M1,
with bare transferring tubes (G) of 25 mm diameter, 3 m
length, one-pass through tubes, climatic design (U) with
fitting components for thermal insulation:
Thermosyphon vaporizer

800 INT-1-1.0-2. 5-M1/25G-3-1-U-I

Specifications TU 3612-005-00220302-98

Thermosyphon vaporizer with fixed tube sheets and
temperature compensator on the shell (IKT), design 2,
shell of 1400 mm diameter, 1.6 MPa nominal pressure in
tubes and shell, material design M1, with bare
transferring tubes (G) of 25 mm diameter, 4 m length,
one-pass through tubes, climatic design (T) without
fitting components for thermal insulation:
Thermosyphon vaporizer

1400 IKT-2-1.6-1.6-M1/25G-4-1-T

Specifications TU 3612-005-00220802-98
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Thermosyphon vaporizer with floating head (IpT), shell
of 1200 mm diameter, 6.3 MPa nominal pressure in
tubes, 2.5 MPa in shell, material design M1, with bare
transferring tubes (G) of 25 mm diameter, 6 m length,
two-passes through tubes, climatic design (U) with fitting
components for thermal insulation (1):

Thermosyphon vaporizer

1200 IPT-6.3-2.5-M1/25G-6-2-U-I

Specifications TU 3612-005-00220302-98

When ordering vaporizers the questionnaire in the form
given bellow should be submitted.

At the Customer’s request the following is allowed:

- install additional DN <80 mm nozzles, but max. 0.1 D,
where D - vaporizer diameter;

- take reduced diameter of one or more nozzles
(nozzle diameter increasing is not allowed);

- in INT, IKT types vaporizers install baffle plate at
bottom nozzle instead of top one (when product
bottom inlet in shell side of vaporizer );

- increase distance between partition walls in tube
bundle, but max 1000 mm at corresponding change
of partition wall cutoff value ;

- the equipment and nozzles flanges facing to be
tongue-and-groove, PN <4.0 MPa;

- fulfil fastening of tubes in tube sheets with flaring seal
welding (in the absence of specific indication, the
manufacturer chooses the type of tube connection to
the tube sheets).

- do not install fitting components for thermal
insulation.

- on horizontal vaporizers install pivot device to hang
covers for vaporizers with shell diameter 600, 800
mm, PN < 6.3 MPa, vaporizers with shell diameter
1000, 1200 mm, PN < 4.0 MPa .

Technical Catalogue




Vi) Basic Parameters of Thermosyphon Vaporizers

Parameter value for vaporizers
Parameter
INT ‘ IKT IPT
Heat exchanging surface, m? 40-1240 40-464
Shell inner diameter, mm . 2005 | 600; 800; 1000; 600; 800; 1000;
(of sheet steel) ’ ; ’ ’ 1200; 1400 1200
2200
Temperature of heating agent and evaporant ) from -70
(T+5), °C from -70 up to +350 Up to + 450
600-1000 1.0;1.6;2.5; 4.0
1.6; 2.5; 4.0; 6.3
1200 1.0; 1.6
Nominal pressure, MPa, max
in shell for vaporizers with 1400 1.0; 1.6; 25
diameter, mm
1600-2000 -
2200 1.0; 1.6
600-1000 1.0; 1.6; 2.5; 4.0
1.6; 25
1200 1.0; 1.6
Nominal pressure, MPa, max
in shell for vaporizers with 1400 1.0; 1.6; 2.5
diameter, mm
1600-2000 -
2200 1.0; 1.6
Heat transferring tubes length, 600-1000 2000; 3000; 4000
mm for vaporizers with 3000; 6000
diameter, mm 1200-2200 3000; 4000
Heat transferring tubes outer diameter and .
wall thickness, mm 25x2 25x2,25%25
Passes through tubes number 1 2;4;6
Diagram and spacing of heat transferring tubes Diagram - on tops of equilateral triangles
layout in tube sheets, mm Spacing - 32

Note: Allowed to manufacture vaporizer shell of tubes with outer diameter 630 mm.

Heat Exchagers FRU NZE
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Vaporizers of INT and IKT type- design 1

DN 40

Drainage

Hi

o

A2 | - tube length

Ao

q

-

H1

A1

l1*

DN1

"L

| DN2

DN -inlet (outlet) of product
DNz1-inlet of product
Dn2 - outlet of product vapour
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DN 40

Drainage

Hi

Ucnaputenu tTuna UHT n UKT ncnonHeHunsa 2

DN3 DN

Ao

| - tube length

A1

DN1

"L

DN2

DN - inlet of vapour
DNz1-inlet of product

Dn2 - outlet of product vapour
Dns3 - outlet of condensate
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Basic dimensions of INT-1, INT-2, IKT-1, IKT-2 vaporizers

Dimensions, mm

- T A+5 A0+3 DN | DN3 Partition walls layout
% S For desi For design
£ 0o For designs ordesign 1 2
g o=
© — -
50 c& 1K A1£3 | A2+3 DNi DNz | Ii* | 243 > > | H3 |Hi£3 =L
= o= = =
= 53T 1 2 1 2 1 2 2 I3 g I3 g
3 2G > >
< ) (o4 (o3
” X
2000 | 1750 | 1830 275 5 2 3600
1.0 3000 | 2750 | 2830 280 | 395 | 325 300 400 490 275 9 2 4600
4000 | 3750 | 3830 | 310 11 3 5600
2000 | 1750 | 1810 275 5 2 3590
1.6 3000 | 2750 | 2810 390 | 330 250 475 | 495 | 275 9 2 4590
4000 | 3750 | 3810 310 11 3 5590
600 5000 |95 1990 270 200 100 250 575 5 5—| 530 | 530 —5 0
25 3000 | 2725 | 2790 | 275 350 275 9 2 4700
4000 | 3725 | 3790 310 11 3 5700
2000 | 1700 | 1785 435 | 380 200 490 | 510 1528 5 2 3700
4.0 3000 | 2700 | 2785 | 300 | 275 260 9 2 4700
4000 | 3700 | 3785 310 11 3 5700
2000 | 1725 | 1790 260 5 2 4920
1.0 3000 | 2725 | 2790 340 | 460 | 360 400 625 | 690 | 340 7 2 5920
4000 | 3725 | 3790 | .. 500 310 11 3 6920
2000 | 1725 | 1760 260 5 2 4050
16 3000 | 2725 | 2760 320 | 500 | 400 300 640 | 705 | 340 7 2 | 630 5050
4000 | 3725 | 3760 310 11 3 6050
800 2000 | 1700 | 1735 250 150 300 20 5 1000 5 680 ~4080
25 3000 | 2700 | 2735 | 300 | 325 340 7 2 5080
4000 | 3700 | 3735 310 11 3 6080
2000 | 1675 | 1725 520 | 465 250 400 | 595 | 720 g, 5 2 4080
4.0 3000 | 2675 | 2725 | 325 | 335 340 7 2 | 680 5080
4000 | 3675 | 3725 310 11 3 6080
2000 | 1675 | 1750 450 3 2 4450
1.0 3000 | 2675 | 2750 350 425 400 700 | 830 | 820 [ 480 5 2 5450
4000 | 3675 | 3750 | 500 480 7 3 6450
2000 | 1675 | 1720 450 3 2 4450
16 3000 | 2675 | 2720 330 475 785 | 900 | 480 5 2 | 730 5450
4000 | 3675 | 3720 480 7 3 6450
780 o4l
1000 2000 | 1650 | 1705 300 200 350 50 3 2 4570
25 3000 | 2650 | 2705 | 350 | 345 300 600 480 5 2 5570
4000 | 3650 | 3705 480 7 3 6570
2000 | 1625 | 1685 640 | 515 805 | 910 =5, 3 2 4570
4.0~ 3000 | 2625 | 2685 | 375 | 365 480 5 2 | 780 5570
4000 | 3625 | 3685 480 7 3 6570
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|_\
. . o B
Dimensions, mm Continuation sheet ©
- DN | DN3 Partition walls layout
5. | 2 A= hoss For desian For design o
£z |og For designs 9 1 2 D
£95|325| K A143 | A2%3 DNi | DNz | I+ |l243 = = |H*3 Hh£3| =L %
] o - Z £ 2 —_
55 |23% 1 2 1 2 1 2 2 Is = I3 = O
o o S S
E 3 3 o
3000 | 2600 | 2710 5 2 5860
10 | 2000 | 3600 | 3710 420 750 | 480 500 800 | 955 | 900 - 3 6860 g
3000 | 2600 | 2660 5 2 5860
1200 | 1.6 | 4000 | 3600 | 3660 | 400 685 | 540 | 350 | 400 | 250 | 400 oo 925 | 915 | 450 5 3 | 830|880 |gee a
3000 | 2600 | 2645 5 2 6060 —.
25 | 2000 | 3600 | 3645 405 | 780 | 615 350 945 | 935 - 3 7060 o
3000 | 2625 | 2695 5 2 6390 5
10 | 2000 | 3625 | 3695 435 | 875 | 565 500 900 | 1100 | 900 5 3 7990 T,
3000 | 2625 | 2655 5 2 6310 @)
1400 | 1.6 | 4000 | 3625 | 3655 | 375 | 425 | 785 | 610 | 350 | 400 | 250 | 500 500 1070 | 910 | 460 - 3 | 990 1030|5340 =
3000 | 2625 | 2630 5 2 6530 —
25 | 2000 | 3625 | 3630 420 | 880 | 710 350 1090 | 950 5 3 7530 EI
3000 | 2550 | 2610 780 5 2 6750
10 | 2000 | 3550 | 3610 450 540 | 890 | 650 600 1000 1230 | 900 | g5 5 3 7750 IIA
3000 | 2550 | 2575 780 5 2 6820 -
1600 | 1.6 | 4000 | 3550 | 3575 525 | 915 | 690 500 600 1245 | 910 | g5 - 3 [1090|1130| g5 E
3000 | 2525 | 2540 780 3 2 6850
25 | 2000 | 3525 | 3540 | 475 | 510 | 930 | 805 400 400 200 800 | 1165 | 950 | g 5 3 7860 I_|
3000 | 2525 | 2590 760 3 2 7200
10 | 2000 | 3525 | 3390 - 560 | 975 | 745 600 100 1360 | 1050 | g3 | & 000 |3 8200 N
3000 | 2525 | 2550 760 3 2 7320 -
1800 | 16 | 4000 | 3525 | 3550 550 | 1035 | 775 500 1375 | 1060 | g 5 3 [1190/1230| 5350 E|
3000 | 2480 | 2530 760 3 2 7460
25 | 2000 | 3480 | 3530 | 520 | 520 | 1085 | 900 400 o 1000 | 1345 | 1110 | ga 5 3 8460 IIA
3000 | 2425 | 2515 610 3 2 7500 -
10 | 4000 | 3495 | 3515 635 | 1060 | 785 700 1480 | 1180 | gg 5 3 3500 —
3000 | 2425 | 2475 | °7° 1200 610 3 2 7650 A
2000 | 1.6 | 2000 | 3425 | 3475 625 | 1120 | 825 | 500 | 600 | 400 1510 | 1190 | g 5 5 [1290|1330|gep, TI
3000 | 2380 | 2455 610 3 2 7830 N
25 | 2000 | 3380 | 3455 | 620 | 595 | 1190 | 970 500 1100 | 1480 | 1245 | g 5 3 3830 <
10 | 30001 2400} 2500 1190 | 865 700 1400 | 1640 | 1273 | 80 | 3 2 970 Q
4000 | 3400 | 3500 560 5 3 8970
2200 600 | 650 500 400 | 800 1390|1430 ©
16 | 30001 2400 | 2450 1195 | 915 600 1300 | 1675 | 1200 | 80 | 3 2 8080 O
: 4000 | 3400 | 3450 560 5 3 9080 =
. . N
** Pressure in shell. Pressure in tubes < 2,5 MPa. D
Notes: h
1. Pressure in tubes must be less than pressure in shell. 5 B koxyxe. If pressure in tubes is less than pressure in shell, dimensions Az, Ao, I3, DN,
DNs, H are chosen depending on pressure in shell, all other dimensions are chosen depending on pressure in tubes.
2. IKT-1, IKT-2 vaporizers are applied with shell of 600 - 1400 mm diameter, pressure DN < 1.6 MPa.
3. At tube length 2000 and 3000 mm K=5, at tube length 4000 mm K=10.
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IPT vaporizers with heat transferring tubes length | = 3000 mm

DN

1500+3

H/2

Dn25

H/2

—
\

1500 + 3

3000 - tube length

"L

Air valve

Drainage

DN -inlet (outlet) of heating agent
DN+ - inlet of liquid product
Dn2 - outlet of product vapours
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IPT vaporizers heat transferring tubes length | = 6000 mm

1500+ 3

IDN:
3000+ 3

DN
A
. &1 <08
i \_$ -
[
T
Z.
L]
1 JTE
~
Z
Q
T
NHE T 1T 5K
X_[,_)\‘_$_I\IL
—
DN
la*

6000 - tube length

L

Dn25
Air valve

Drainage

DN
DN1
Dn2

-inlet (outlet) of heat agent
—inlet of liquid product
- outlet of product vapour
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Basic dimensions of IPT vaporizer with heat transferring tube length | = 3000 mm and | = 6000 mm

Dimensions, mm

Pressure PN,

DN at passes through

ﬁ:g; MPa 1K tubes quantity B
diameéter intubes in shell 5 4 6 DN1 DNz l1 l2£3 Ax3 a H2+3 h +3 3 =L
Di
4100
16 3000 520 990 | 270 7100
__ 6000 950
16 250 840 | 4000
3000 600
6000 950 7200
25 e 570 ——° 1 300
25 200 600 gs0 | 4220
6000 950 7220
600 16 3000 200 150 100 | 100 600 300 530 525 4310
6000 250 950 840 | 7310
4.0 oo 640 ——- 1 340
25 200 600 850 4340
6000 950 7340
16 600 4450
63 6000 250 950 840 | 7450
25 600 4480
: 5000 200 950 850 | 7480
. 3000 200 600 | 350 4465
16 6000 300 950 1045 7465
: 3000 600 4490
25 6000 725 — 20 | 345 7490
oe 3000 250 600 1070 | 4520
: 8000 950 7520
800 16 S0 250 200 150 | 150 300 oo 400 677 616 | 1045 | 3270
4.0 _ 950 |
3000 780 395
25 250 600 1070 | 430
6000 950 7590
16 600 4800
6.3 6000 300 520 950 475 1045 7800
25 3000 600 4820
: 5000 250 950 10701 7820
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Dimensions, mm

Continuation sheet

Shell Pressure PN, DN at passes through
>he MPa tubes quantity
.|nner
diameter I-K DNi | DN l2* l2+3 | A23 | a |H2%3 hi3 B =L
in tubes | in shell 2 4 6
6 3000 200 | 690 | 595 4670
6 6000 350 950 1250 7670
: 3000 600 4710
25 6000 830 |20 | 420 1718
oo 3000 200 600 1285 77
: 6000 950 7770
3000 600 1050 4940
1000 161 6000 200 150 200 | oss |90 | 400 | 500 | 779 716 7940
3000 600 iogs 4960
25 | 6000 300 950 7960
3000 300 600 5250
1.6 6000 350 950 1250 “eomp
6.3 5 | 3000 300 150 7600 | 990 1ogs 5210
: 6000 950 8270
—16 1 46 400 |80 420 1550 75828
25 75 350 940 455 1610 8030
1200 16 6000 250 200 250 | 400 900 600 | 890 820 — 1550 8100
4.0 25 350 | 1100 530 1610 8180
16 200 1550 8530
6.3 25 350 | 1300 660 1610 8550
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Heat exchange surface as to tubes outer diameter and area
of clear openings through tube and shell sides of INT and IKT vaporizers

Heat exchange surface, m? ) )
at tube length, mm Area of Area of clear opening through shell side*, m?2
Shell inner clear opening
diameter, of one pass Between partition walls at tube length, mm
Di, mm 2000 3000 4000 through fubes, in slot
2000 3000 4000
600 40 60 80 0.088 0.045 0.048 0.045 0.054
800 74 112 149 0.164 0.070 0.058 0.076 0.068
1000 119 179 238 0.263 0.115 0.101 0.105 0.108
1200 - 262 350 0.386 0.170 - 0.123 0.123
1400 - 371 494 0.545 0.208 - 0.149 0.149
1600 - 479 639 0.704 0.293 - 0.292 0.243
1800 - 614 819 0.902 0.363 - 0.323 0.267
2000 - 756 1009 1.112 0.449 - 0.289 0.266
2200 - 930 1240 1.366 0.507 - 0.330 0.294

* Area of clear opening through shell side is given for vaporizers of design 1.
Note: Heat exchange surface is given not including tube sheet thickness
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Heat Exchange Surface Along the Outside Pipe Diameter and
the Area of Clear Openings in the Pipes of Floating Head
i) Thermosyphon Evaporators (FHTE)

Heat exchange surface, m? Area of
Shell inner Tubes Quantity of at tube length, mm clear opening
diameter, assortment, passes of one pass
Di, mm mm through tubes 3000 6000 througggubes,
2525 ? 50 100 0034
600 2525 4 “ 88 0012
2535 6 4 & 0,00
2o 2 9 191 0,067
800 2525 4 86 72 0030
2525 6 8 166 0017
2525 ’ 155 310 0111
1000 22 4 144 288 R
2o 6 139 279 0030
2525 / ‘ 464 0167
: - g0
; - 0%

Note: Heat exchange surface is given not including tube sheet thickness

Maximum design pressure of heat exchangers depending on medium temperature

Nominal Maximum design pressure, MPa, at medium temperature, °C

pressure

PN,MPa Ao 100 200 250 300 350 400* 425* 450*
1.0 1.00 0.93 0.90 0.75 0.66 0.58 0.50 0.36
1.6 1.60 1.49 1.40 1.20 1.10 0.90 0.80 0.57
2.5* 2.50 2.32 2.25 1.90 1.70 1.50 1.30 0.90
4.0** 4.00 3.72 3.50 3.00 2.60 2.30 2.00 1.40
6.3* 6.30 6.00 5.40 4.80 4.00 3.70 3.20 2.30

* Only for FHTE-type machines.
** Only for immovable tube sheet thermosiphon evaporators (ITTE) and FHTE-type machines

Heat Exchagers FRU NZE




Layout of Nozzles, Foundation Bolts Holes for
18] INT and IKT Vaporizers

| DN, DN3 DN1, DN2
Dimensions, mm
Shell inner diameter, Di Allowable Ioaglon landing pad, L1+6 d
600 25000 1006 24
800 63000 1300 35
1000 1538
1
1200 00000 1812
1400 2020 42
1600 160000 2300
1800 250000 2600
2000 2900
4
2200 00000 2700 50

Layout of foundation bolts holes for IPT vaporizers

For shells of 600 mm diameter For shells of 800-1200 mm diameter

Movable support Fixed support ! Movable support Fixed support
|
F=aN \Q-}. -
< 2holes@28 < < < < 4holes@36 < <
\@ SN 1 é{ \5\:/( ¢>
A3 A3 A2
A3 A3
| ]
R14 R18

Dimensions, mm

Inner diameter, Di A A1 A2 A3
600 450 600 - 180
800 500 740
1000 650 1000 140 250
1200 800 1100

FRU NZE Technical Catalogue
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Materials for vaporizers assembly units, main parts and components manufacturing

Vaporizer Application Materials
Vaporizer material temperature limit, S tube sheet
type design oC shell and shell cover  distributing chamber tubes ube shee
INT from -30 to +350 Steel C13cn as to Standard GOST 380, Steel 10 and 20 as to .
IKT GOST 14637 Steel 167C as to GOST 5520. Standard 1050, Swe';ggsfsggorﬂ 5520
M1 Tubes - steel 20 as to Standard GOST 1050, GOST 550 gr.A, aOST 1aoan
IPT from -30 to +450 GOST 8731 gr.B GOST 8733 ¢gr. B
Steel 12X18H10T as to Standard
Steel 08X18H10T, GOST 5632 gr. M26,
INT Steel 12X18H10T as to GOST 5632 12X18H10T as to GOST 25054 gr. IV
IKT M8 from -70 to +350 and GOST 7350 gr. M26 GOST 5632, and Technical Documents
IPT GOST 9941 approved in accordance with
established procedure
Steel 10X17H13M2T as to Standard
GOST 5632, GOST 7350 gr. M26,
INT Steel 10X17H13M2T as to GOST 5632 Steel 10X17H1 31\ng GOST 25054 gr. IV
IKT M9 from -70 to +350 and GOST 7350 gr. M26 asto GOST 5632, and Technical Documents
IPT GOST 9941 approved in accordance with
established procedure
Steel 12X18H10T as to Standard
Steel 12X18H10T Steel 08X18H10T, GOST 5632 gr. M26,
as to GOST 5632 12X18H10T as to GOST 25054 gr. IV
M10 and GOST 7350 GOST 5632, and Technical Documents
gr. M26 Steel Ct 3cn as to GOST 9941 approved in accordance with
Standard GOST 380, established procedure
INT from -30 to +200 GOST 14637
INK Steel 167'C* as to Steel 10X17H13M2T as to Standard
GOST 5520 GOST 5632, GOST 7350 gr. M26,
Stae:Itc;l gggp;gg’zlz-r Steel 10X17H13M2T GOST 25054 gr. |Vg
M11 and GOST 7350 as to GOST 5632, and Technical Documents
gr. M26 GOST 9941 approved in accordance with

established procedure
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Continuation sheet

Materials for vaporizers assembly units, main parts and components manufacturing

. Vaporizer Application
Va?;géer material temperature limit,
design °C shell and shell cover distributing chamber tubes tube sheet
INT
from -60 to +350 Steel 09I2C as to GOST 5520, GOST 19281. Steel 09I2C and 10r2C1 as to
11012 T
IKT 1 Tubes - steel 1072 as to GOST 8731 gr. B and ?;%e( ’ rO e aGSgés 37833 GOST 5520, 097 2C as to
Technical Documents approved in accordance ' (’r B) GOST 1928 and 10I'2 as to
IPT from -60 to +450 with established procedure gr- GOST 4543, GOST 8479 gr. IV
Steel 08X22H6T as to Standard
Steel 08X22H6T asto  Steel 08X22H6T as to oy Soa2 ar. M26,
M23** GOST 5632 and GOST 5632 and e o
Steel Ct3cn GOST 7350 ar. M26 GOST 9941 and Technical Documents
as to GOST 380 gr approved in accordance with
INT GOST 4637 established procedure
IKT from -3010 +200 1 0c _ steel 20 as to
Standard GOST 1050, Steel 08X22H6T asto  Steel 08X22H6T as to Standard
GOST 8731 gr. B Steel 08X22H6T as to GO_?;’C?]?]%@ Iand %%SS'I_I'_ gg3524grr. IKI/26,
M24* GOST 5632 and ar.

GOST 7350 gr. M26

Documents approved
in accordance with
established procedure

and Technical Documents
approved in accordance with
established procedure

** |tis allowed to apply in agreement with manufacturer.

Note:

1. It is allowed to make out assembly units of another materials of grades provided in Industrial Standard OST 26-291, which correspond to
materials specified in the table by mechanical properties and corrosion resistance.

2. All materials applied for vaporizers manufacturing must be certified.
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ii51)] Weight of INT and IKT Vaporizers

Weight, kg, at tube length, mm
Shell Pressure Pressure
inner diameter, in tubes, in shell,
Di, mm PN, MPa PN, MPa 2000 3000 4000
1.0 1450 1850 2260
1.0 1.6 1480 1880 2280
25 1560 1890 2420
600 1.6 1565 1900 2430
1.6
25 1570 1940 2440
25 1710 2140 2570
25
4.0 2100 2500 2900
1.0 2350 3020 3730
1.0 1.6 2460 3170 3910
25 2570 3290 4030
800 1.6 2600 3300 4040
1.6
25 2650 3370 4120
25 2900 3630 4370
25
4.0 3400 4130 4900
1.0 3900 4950 6100
1.0 1.6 3980 5050 6400
25 4200 5390 6600
100 1.6 4350 5450 6650
1.6
25 4450 5700 6700
25 5000 6100 7250
25
4.0 5800 6800 7800
1.0 - 7000 8760
1.0 1.6 - 7300 9300
25 - 7410 9550
1200
1.6 - 8050 9980
1.6
25 - 8300 10150
25 25 - 9390 11300

Heat Exchagers FRU NZE




i510] Weight of INT and IKT Vaporizers

Continuation sheet

Note:

Weight, kg, at tube length, mm
Shell Pressure Pressure
inner diameter, in tubes, in shell,
Di, mm PN, MPa PN, MPa 2000 3000 4000
1.0 - 9940 12480
1.0 16 . 10150 12880
25 - 10800 13430
1400
6 16 - 11020 13580
' 25 - 11440 14080
25 25 - 13050 15410
1.0 - 12420 15300
1.0 16 - 12930 15850
25 - 13520 16880
1600
6 16 - 13900 17000
' 25 - 14590 17880
25 25 - 16300 19200
1.0 - 15380 19240
1.0 16 - 16180 19940
25 - 17380 20840
1800
6 16 - 18030 21620
' 25 - 19230 23140
25 25 - 20310 24320
1.0 - 20000 24350
1.0 16 - 20570 25080
25 - 21320 27480
2000
6 16 - 22640 28000
' 25 - 24400 29150
25 25 - 26820 31570
o 1.0 - 24900 28750
2200 ' 16 - 26820 32450
16 16 - 26940 34700

1. Weight of INT, IKT vaporizers is calculated for nominal thickness of sheet metal without weight of fitting and

components.

2. Allowance from weight value must not exceed +8%.

@FRUNZE
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Y8 Weight of IPT Vaporizers

Heat Exchagers

Weight, kg
Pressure PN, MPa
Shell For 25x2 tubes of length For 25x2.5 tubes of length
inner.diameter,
Di, mm
in tubes in shell 3000 6000 3000 6000
2 passes through tubes
1.6 1.6 2500 3880 2670 4220
1.6 2630 3960 2800 4330
=0 25 2780 4280 2950 4620
1.6 3090 4460 3260 4800
+0 25 3320 4820 3490 5160
1.6 3800 5200 3970 5540
o3 25 3950 5470 4120 5810
4 passes through tubes
1.6 1.6 2460 3750 2610 4050
1.6 2590 3830 2740 4160
* 25 2740 4150 2890 4450
600
1.6 3060 4340 3210 4640
* 25 3200 4700 3440 5000
1.6 3770 5090 3920 5390
>3 25 3920 5360 4070 5660
6 passes through tubes

1.6 1.6 2470 3710 2600 3980
1.6 2600 3790 2740 4100
=0 2.5 2750 4110 2890 4390
1.6 3070 4300 3210 4580
+0 2.5 3300 4660 3440 4940
1.6 3790 5060 3930 5330
o 25 3940 5330 4080 5600
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54 Weight of IPT Vaporizers

Continuation sheet

@FRUNZE

Weight, kg
Pressure PN, MPa
Shell For 25x2 tubes of length For 25x2.5 tubes of length
inner diameter,
Di, mm

in tubes in shell 3000 6000 3000 6000

2 passes through tubes
1.6 1.6 4050 6400 4380 7060
1.6 4430 6830 4760 7490
= 25 4770 7360 5100 8010
1.6 5170 7500 5500 8160
0 25 5540 8090 5860 8750
1.6 6660 8990 6990 9650
o3 25 7010 9590 7340 10250

4 passes through tubes
1.6 1.6 3990 6200 4290 6800
1.6 4370 6640 4670 7240
= 25 4710 7170 5010 7760

800

1.6 5120 7320 5420 7920
+0 25 5490 7910 5780 8510
1.6 6610 8810 6910 9410
>3 25 6960 9410 7260 10010

6 passes through tubes
1.6 1.6 4030 6190 4310 6770
1.6 4420 6630 4710 7210
=0 25 4760 7160 5050 7730
1.6 5180 7320 5460 7900
0 25 5550 7910 5820 8490
1.6 6670 8820 6960 9390
o 25 7020 9420 7310 9990

Technical Catalogue




5%y Weight of IPT Vaporizers

Continuation sheet

Weight, kg
Pressure PN, MPa
Shell For 25x2 tubes of length For 25x2.5 tubes of length
inner diameter,
Di, mm

in tubes in shell 3000 6000 3000 6000

2 passes through tubes
1.6 1.6 6510 10260 7040 11320
1.6 7040 10800 7570 11860
=0 25 7590 11700 8120 12760
1.6 8280 12050 8810 13110
+0 25 8830 12920 9360 13990
1.6 11030 14800 11560 15850
o3 25 11550 15660 12100 16720

4 passes through tubes
1.6 1.6 6460 10040 6950 11030
1.6 6990 10590 7490 11580
20 25 7540 11490 8040 12480

1000

1.6 8250 11860 8740 12840
+0 25 8800 12730 9290 13720
1.6 11020 14630 11510 15600
> 25 11540 15490 12050 16470

6 passes through tubes
1.6 1.6 6500 10050 6700 11000
1.6 7070 10600 7550 11560
=0 25 7620 11500 8100 12460
1.6 8340 11880 8820 12840
+0 25 8890 12750 9370 13720
1.6 11130 14680 11610 15620
> 25 11650 15540 12150 16490
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iGZ8 Weight of IPT Vaporizers

Continuation sheet

Note:

Weight, kg
Pressure PN, MPa
Shell For 25x2 tubes of length For 25x2.5 tubes of length
inner.diameter,
Di, mm
in tubes in shell 3000 6000 3000 6000
2 passes through tubes
1.6 1.6 9360 14700 10150 16290
1.6 10180 15530 10980 17120
20 25 10810 16450 11600 18040
1.6 12310 17660 13100 19250
0 25 13080 18660 13870 20250
1.6 15640 21000 16430 22590
o3 25 16310 21870 17100 23460
4 passes through tubes
1.6 1.6 9320 14450 10060 15940
1.6 10150 15290 10910 16790
1200 20 25 10780 16210 11520 17710
1.6 12310 17450 13050 18940
0 25 13080 18450 13820 19940
1.6 15670 20820 16410 22320
o3 25 16340 21690 17080 23190
6 passes through tubes
1.6 1.6 9450 14500 10180 15960
1.6 10300 15360 11030 16820
29 25 10930 16280 11650 17740
1.6 12480 17540 13200 19000
0 25 13250 18540 13970 20000
1.6 15870 20940 16590 22400
o3 25 16540 21810 17260 23270

1. Weight of IPT vaporizers is calculated for nominal thickness of sheet metal net of weight of fittings and

components.

2. Allowance from weight value must not exceed +8%.

3. For IPT vaporizers @25x2 mm tubes ate made of high alloy steels, @25x2.5 mm tubes are made of carbonic

steels.
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. Order Form for Vaporizer Manufacturing
1

5] as to Specifications TU 3612-005-00220802-98
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Order Form for Vaporizer Manufacturing
i8] as to Specifications TU 3612-005-00220802-98

6. Specify: pivot points "left", "right", "not required" (delete as applicable)
(pivot points are installed on horizontal heat exchangers - @ 600-800 mm at Pn 6.3 MPa, 1000-1200 mm at Pn <4.0 MPa,

7. Horizontal heat exchangers are installed: "on concrete foundation", "on metal structures"
(delete as applicable)

8. Specify type of tube fastening in sheets: "expanding", "seal welding with expanding" (delete as applicable)

9. Seamless tubes "yes", "no" (delete as applicable)

10. Heat exchanger figure with location dimensions of nozzles and supports
(for heat exchangers having differences from these specifications)

NOZZLES
Nozzle
number Nozzles .
(No)on Nozzles purpose nominal diameter, mm Nominal pressure, MPa
figure
Notes:

1. Heat exchangers figure should correspond figure given in these Specifications TU.
2. Dimensions are specified if they differ from the dimensions given in these Specifications TU.
3. Nozzles nominal diameters are specified if they are less than in these Specifications TU.

11. The content of adopted differences from heat exchanger prototype
(differences listed in these Specifications are allowed)

Order Form for heat exchanger manufacturing as to Specification TU 3612-005-00220302-98
is not subject to be agreed.

Name of the Company-User a-nd process plant or line

Name and postal address of the Company that filled Order Form

Signature of the head of the Company that filled Order Form

(Title) (Signature) (Print full name)

(Date)

FRU NZE Technical Catalogue
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Steam-Water and Water-to-Water Heaters

ists) for Heat Supply Networks

Steam-water and water-to-water heaters are applied to
heat water in heating and hot water supply of residential,
public and industrial buildings.

Heaters are manufactured in climatic design for
operation in temperate regions (U) placement category
(indoors placement) as to Standard GOST 15150-69.

Heaters are designed to be installed in regions of
seismicity up to 7 points according to 12-point scale
adopted in the Russian Federation.

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation
of apparatuses per SOU MPP 71.120-217:20009,
GOST R 52630 and Technical Regulation of Customs
Union 032/2013.

The example of heater description when ordering:

Steam-water heater (PP), with 630 mm shell diameter,
3 m heat transferring tubes, 2 passes through tube side,
with parts for thermal insulation fixing.

Heater 630 PP-3-21

Specifications TU 3113-028-00220302-01

Water-to-water heater with fixed tube sheets (PVN), with
168 mm shell diameter, 4 m heat transferring tubes,
single-stage.

Heater 168 PVN-4-1

Specifications TU 3113-028-00220302-01

Water-to-water heater with expansion joint on shell
(PVK), 273 mm shell diameter, 2 m heat transferring
tubes, quantity of heater stages - 4.

Heater 273 PVK-2-4

Specifications TU 3113-028-00220302-01

Steam-water heaters (PP) can be operated at heat-
transfer medium temperature from 0°C up to 300°C,
water-to-water heaters - from 0°C up to 200°C.

In design water-to-water heaters are divided into heaters
with fixed tube sheets (PVN), with expansion joint on
shell (PVK).

Drawing (sketch) requirements

Drawing (sketch) is made in the case of construction

features.

Drawing (sketch) should include:

- sketch of heater is made of full thin lines, with main
overall and connection dimensions;

- layout of nozzles, manhole, supports, slinging device
(for heaters of types 2 and 3), pads for servicing
platform (in the case of placement deviation from
figures as to the catalogue);

- nozzles changed as to nominal bore, additional
nozzles and pads should be made of full main lines ;

- table of nozzles with nozzles designation, nominal
bore and nominal pressure;

- technical requirements.

Technical requirements should contain description of

heater in accordance with Specifications TU catalogue,

list of design differences, necessity of heat treatment for

media that cause corrosion cracking, title block in

accordance with standard GOST 2.104.

Drawing (sketch) designation, heater designation as to

process scheme and heater weight are indicated in the

title block.

Materials for heaters manufacturing

shell, chamber

steel C13 cn GOST 380-88

flanges

steel 20 GOST 1050-88

tube sheets

steel 16I"C GOST 5520-79

@20x2 mm heat transferring tubes

latten JTIAML 70-1 GOST 21646-76

(it is allowed to use tubes made of steels 10, 20 GOST 1050, GOST 550, GOST 8733, gr.B by agreement

with the customer).

Heaters are supplied with counter flanges, gaskets and fasteners.
All materials applied for heater manufacturing should be certified.
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Steam-Water Single-Stage Heater

DN1

hs

Dni - steam inlet
DNz2 - condensate outlet

.\ .
.\ Water inlet and outlet
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Basic dimensions of steam-water heaters

Dimensions, mm

~ Shell Quantity Heat
diameter, mm Te”n%etf] %E’Slsjsgf L+10| 10£20 | 113 |12#5 | 1223 | he5 | his5 | ha#5 [hex5| DNi DNz DNa  C  Asl0 A5 CXChange
outer | inner tubes m2+ 2%
325 - | 2000 2 |2820]| 1100 | 222 | 300| 250 | 290 293 293 | 340 100 50 100 250 556 1300 8.7
3000 2 |3820| 2000 2300 131
3000 4 13820 2000 2300 11.3
426 - | 2000 2 |2910| 1100 | 256 | 250 | 298 | 351 413 348 | 370 150 50 125 292 562 1300 16.1
3000 2 |13910| 2000 300 | 298 385 100 300 2300 241
3000 4 13910( 2000 300 | 285 385 100 300 2300 21.8
480 - | 2000 2 |3025| 1000 | 315 | 250 | 325 426 440 375 | 417 150 50 150 330 605 1300 233
3000 2 |4025| 2000 300 | 325 405 150 330 2300 35.0
3000 4 14000( 2000 300 | 300 100 325 2300 324
530 | 500( 2000 2 |3065| 1000 [ 330 | 250 | 367 471 477 420 | 440 200 80 200 355 607 1300 29.6
3000 2 |4035| 2000 300 | 336 415 150 345 2300 44 4
3000 4 14020 2000 300 | 324 415 125 345 2300 414
630 | 600( 2000 2 |3060| 1000 [ 296 | 250 | 468 | 525 526 500 | 516 250 80 200 440 665 1300 452
3000 2 |4060]| 2000 300 | 442 516 200 200 440 2300 67.8
3000 4 [4030( 2000 300 | 415 480 250 150 405 2300 64.0
720 | 700| 2000 | 2 |[3165| 950 | 328 | 250|468 | 570 | 530 | 556 [560| 300 125 250 460 745 1100  61.2
3000 2 |4165] 1900 300 | 442 560 300 250 460 2100 91.9
3000 4 [4140( 1900 300 | 415 555 250 200 465 2100 87.7
820 | 800 2000 2 |3305| 850 402 492 | 612 620 600 | 605 350 125 300 510 800 1100 82.8
3000 2 |4285]| 1800 | 402 | 300 | 467 600 350 250 515 2100 124.3
3000 4 [4260( 1800 | 408 450 600 300 200 515 2100 119.0
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W4 Heat Exchange Surface of Heaters

Heat exchange surface of steam-water heaters

Shell diameter, mm

Weight of steam-water heaters

Shell
diameter, mm Tubes Length of Quantity Heat exchange Quantity of
assortment. mm | heattransferring of passes surface heat transferring
outer inner ' tubes, mm through tubes m2+2% tubes
2000 2 8.7 70
325 - 3000 2 13.1 70
3000 4 11.3 60
2000 2 16.1 128
426 - 3000 2 241 128
3000 4 21.8 116
2000 2 23.3 186
480 - 3000 2 35.0 186
3000 4 324 172
2000 2 29.6 236
530 500 20x2 3000 2 444 236
3000 4 414 220
2000 2 452 360
630 600 3000 2 67.8 360
3000 4 64.0 340
2000 2 61.2 488
720 700 3000 2 91.9 488
3000 4 87.7 466
2000 2 82.8 660
820 800 3000 2 124.3 660
3000 4 119.0 632

Quantity of passes through tubes

Heat Exchagers

Length of
heat transferring 2 4
tubes, mm
outer inner Weight, kg
2000 675 ]
325 - 3000 800 775
2000 935 ;
426 ) 3000 1110 1070
2000 1175 ]
480 - 3000 1410 1360
2000 1555 ;
530 500 3000 1845 1790
2000 2000 ;
630 600 3000 2480 2420
2000 2700 -
720 700 3000 3310 3230
2000 3360 -
820 800 3000 4125 4030
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¥4 Layout of Foundation Bolts Holes in Supports

For shells of 325-720 mm diameter

Py

A2

A3

>

R14

28

80

For shells of 800 mm

D P

SRS

A2
A3

140

Supports for steam-water heaters must correspond to the diameter specified in the table

Dimensions, mm

Limit working pressure for steam-water heaters

Shell diameter, mm . A2 A3

outer inner
325 - 400

330

426 - 450
480 - 350 470
530 500 380 500
630 600 450 600
720 700 470 670
820 800 500 740

Nominal Pressure,
PN, MPa

Limit working pressure MPa, at medium temperature, °C max

no 100

200

250

300

1.6

1.60

1.49

1.40

1.20
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i¥ge] Water-to-Water Single-Stage Heater

]
.7
7| . _ DN
7
+
7/ 4
| 6
300
DN
200 L
1- chamber, 2 - shell, 3 - expansion joint, 4 - heat transferring tube, DN - Inlet (outlet) of heating water
5 - boss assembly DN 10 mm for temperature regulator, DN1 - Inlet (outlet) of heated water
6 - discharge nozzle DN 20 mm
Basic dimensions (mm) of water-to-water heaters
Dimensions, mm
Shell
outer diameter, L L1+10 |£5 H h+5 DN DN1
mm
2000 2300
76 4000 4300 200 100 50 50
2000 2424
114 4000 4494 300 150 80 80
2000 2724
168 4000 4724 400 200 125 125
200
2000 2832
219 4000 4832 500 250 150 150
2000 3038
273 4000 5038 600 300 200 200
2000 3232
325 4000 5232 700 350 250 250
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Water-to-Water Multi-Stage Heater

Inlet of
heating water

Outlet of k_iiig‘,ilf-_f =
heated water

H/2

200 300 T

H2 _,

300

Inlet of
heated water

| Outletof
heating water
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i¥§) Heat Exchange Surface of Water-to-Water Heaters

outer di?;r]rflelter, mm heat traLniriEEEi r?; tubes, reat excrzggzg"/eo surtace heat tr%ﬁzpetirtr)iln%f tubes
7 200 o8 :
2o i :
200 27 2
2o % 2
200 5 o
20 20 s

Weight of water-to-water heaters
Weight, kg
Shell outer diameter, mm Length of heat transferring tubes, m

stage
7 20 2
20 o
168 7000 2005
200 2
s s
20 2

Limit working pressure for water-to-water heaters

Nominal Pressure,

Limit working pressure MPa, at medium temperature, °C max

PN, MPa

no 100

200

1.0

1.00

0.93

Heat Exchagers
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i¥(s} Certificates and Approvals

Certificates of Conformity:
- 1ISO 9001:2015 Quality Management Certificate;
- OHSAS 18001:2007 Occupational Health and Safety Management Certificate;
- 1SO 14001:2015 Environmental Management System Certificate.
- Certificates of Compliance with the requirements of ASME standards:
- Manufacture Approval Certificate.
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