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1. Safety information
The Spirax Sarco SHE sanitary heat exchanger is designed and constructed in 
accordance with the Pressure Equipment Directive 97 / 23 / EC and the ASME-BPE 
code. 
Pressure equipment not bearing the      mark is classified 'Sound Engineering
Practice' in accordance with Article 3, Paragraph 3 of the Pressure Equipment 
Directive 97/23 / EC. It is the responsibility of the user to ensure that the product is 
installed and operated safely. Detailed product information including installation, 
operation and maintenance instructions can be obtained from www.SpiraxSarco.com 
or by contacting your local Spirax Sarco sales office.

Note: By law, SEP products cannot be marked with the     symbol.

Note
This document refers only to the mechanical installation and commissioning of the 
unit and should be used in conjunction with the IMI's and supplementary safety 
information for all the relevant system components.

Warning
Your attention is drawn to Safety in accordance with any National or Regional 
regulations.
This product is designed and constructed to withstand the forces encountered 
during normal use.
Use of the product for any purpose other than its intended use could cause damage 
to the product and may cause injury or fatality to personnel.
Before any installation or maintenance procedure, always ensure that all primary 
steam and condensate return lines and secondary water lines are isolated.
Ensure any residual internal pressure in the system or connecting pipework is 
carefully relieved.
Allow hot parts to cool before commencing work, to avoid the risk of burns.
Always wear appropriate safety clothing before carrying out any installation or 
maintenance work.

1.1 Intended use
i) Check that the product is suitable for use with the intended fluid.

ii) Check material suitability, pressure and temperature and their maximum and 
minimum values. If the maximum operating limits of the product are lower than 
those of the system in which it is being fitted, or if malfunction of the product 
could result in a dangerous overpressure or overtemperature occurrence, ensure 
a safety device is included in the system to prevent such over-limit situations.

iii) Determine the correct installation situation and direction of fluid flow. 

iv) Spirax Sarco products are not intended to withstand external stresses that may 
be induced by any system to which they are fitted. It is the responsibility of the 
installer to consider these stresses and take adequate precautions to minimise 
them.

v) Remove protection covers from all connections and protective film from all 
name-plates, where appropriate, before installation on steam or other high 
temperature applications.

Safe operation of these products can only be guaranteed if they are properly 
installed, commissioned, used and maintained by qualified personnel (see      
Section 1.11) in compliance with the operating instructions. General installation 
and safety instructions for pipeline and plant construction, as well as the proper 
use of tools and safety equipment must also be complied with.
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1.2 Access
Ensure safe access and if necessary a safe working platform (suitably guarded) 
before attempting to work on the product. Arrange suitable lifting gear if required.

1.3 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

1.4 Hazardous liquids or gases in the pipeline
Consider what is in the pipeline or what may have been in the pipeline at some 
previous time. Consider: flammable materials, substances hazardous to health, 
extremes of temperature.

1.5 Hazardous environment around the product
Consider: explosion risk areas, lack of oxygen (e.g. tanks, pits), dangerous gases, 
extremes of temperature, hot surfaces, fire hazard (e.g. during welding), excessive 
noise, moving machinery.

1.6 The system
Consider the effect on the complete system of the work proposed. Will any proposed 
action (e.g. closing isolation valves, electrical isolation) put any other part of the 
system or any personnel at risk? 
Dangers might include isolation of vents or protective devices or the rendering 
ineffective of controls or alarms. Ensure isolation valves are turned on and off in a 
gradual way to avoid system shocks.
 

1.7 Pressure systems 
Ensure that any pressure is isolated and safely vented to atmospheric pressure. 
Consider double isolation (double block and bleed) and the locking or labelling of 
closed valves. Do not assume that the system has depressurised even when the 
pressure gauge indicates zero.

1.8 Temperature
Allow time for temperature to normalise after isolation to avoid danger of burns.

1.9 Tools and consumables
Before starting work ensure that you have suitable tools and /or consumables 
available. Use only genuine Spirax Sarco replacement parts.

1.10 Protective clothing
Consider whether you and /or others in the vicinity require any protective clothing 
to protect against the hazards of, for example, chemicals, high / low temperature, 
radiation, noise, falling objects, and dangers to eyes and face.

1.11 Permits to work
All work must be carried out or be supervised by a suitably competent person.
Installation and operating personnel should be trained in the correct use of the 
product according to the Installation and Maintenance Instructions.
Where a formal 'permit to work' system is in force it must be complied with. Where 
there is no such system, it is recommended that a responsible person should know 
what work is going on and, where necessary, arrange to have an assistant whose 
primary responsibility is safety.
Post 'warning notices' if necessary.
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1.12 Handling
Manual handling of large and /or heavy products may present a risk of injury. Lifting, 
pushing, pulling, carrying or supporting a load by bodily force can cause injury 
particularly to the back. You are advised to assess the risks taking into account the 
task, the individual, the load and the working environment and use the appropriate 
handling method depending on the circumstances of the work being done.

Lifting
Use suitable lifting equipment when required.

1.13 Residual hazards
In normal use the external surface of the product may be very hot.  
Many products are not self-draining. Take due care when dismantling or removing 
the product from an installation.

1.14 Freezing
Provision must be made to protect products which are not self-draining against   
frost damage in environments where they may be exposed to temperatures below  
freezing point.

1.15 Disposal
Unless otherwise stated in the Installation and Maintenance Instructions, this 
product is recyclable and no ecological hazard is anticipated with its disposal 
providing due care is taken.

1.16 Returning products
Customers and stockists are reminded that under EC Health, Safety and Environment 
Law, when returning products to Spirax Sarco they must provide information on 
any hazards and the precautions to be taken due to contamination residues or 
mechanical damage which may present a health, safety or environmental risk. This 
information must be provided in writing including Health and Safety data sheets 
relating to any substances identified as hazardous or potentially hazardous.
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2. Storage
Please note: Certain precautions are necessary to prevent deterioration during storage if 
the heat exchanger cannot be installed and put into operation immediately upon receipt. 
Responsibility for integrity of the heat exchanger must be assumed by the user. Spirax 
Sarco will not be responsible for damage, corrosion or other deterioration of heat exchanger 
equipment during transit and storage. Good storage practices are important, considering 
the high costs of repair or replacement, and the possible delays for items which require 
long lead times for manufacture. The followings suggested practices are provided solely 
as a convenience to the user, who shall make his own decision on whether to use all or 
any of them:

2.1  Inspect all protective covers for shipping damage on receipt of the heat exchanger.            
If damage is evident, inspect for possible contamination and replace protective covers 
as required. 

  Notify both the carrier and Spirax Sarco immediately if there is any noticeable damage.

2.2  If there will be a delay before the heat exchanger is put into service, take precautions 
to prevent corrosion or contamination.

 If the heat exchanger is scheduled to be installed two weeks or more from the date 
of delivery it is recommended that the following procedure be followed:

  - Remove humidity from both tube sides and shell sides by circulating dry,
   hydrocarbon and particles free air.

  - Close the drains and air vents by placing blind flanges on their connections. 

  - Install a manometer.

  - Fill the tube and shell side with purified nitrogen up to 0.5 bar g.

2.3 The type of preservative to be used on the interior surfaces during storage shall 
depend upon customer system requirements and economics. Only when included in 
the original purchase order specifications will specific preservative be incorporated 
prior to shipment from the factory.

2.4 Remove any accumulation of dirt, water, ice or snow and wipe the heat exchanger dry 
before moving into dry / indoor storage. If the unit was not filled with a preservative, 
open the drain plugs to remove any accumulated moisture, then reseal. 

2.5  Store under cover in a heated area, if possible. The ideal storage environment for heat 
exchanger and accessories is indoors, in a dry, low humidity atmosphere which is 
sealed to prevent entry of blowing dust, rain or snow. Maintain temperatures between 
20°C to 50°C (68°F to 122°F) and humidity at 40% relative humidity or lower.

 ∆ The final place of installation must have an ambient temperature between -10°C 
to 50°C (14°F to 122°F).

2.6  Inspect the heat exchangers and accessories frequently while they are in storage.
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3. Name-plate

Fig. 1

Each system is provided with an name-plate fi xed to the shell by means of a plate holder.
All identifi cation data is shown on this plate: the model, serial number, and year of 
manufacture. The design conditions are also specified on the plate (pressure and 
temperature of the frame on both the shell and the tube sides, weight, volume, fl uid Group 
and Category of the product) - See Figure 1.

CAT

PESO
Weight
VOLUME
Volume
CONDIZIONI DI PROGETTO
Design condition
PRESSIONE DI PROVA
Test pressure bar

LITRI
Liters

Gruppo fluido
Fluid groupkg

MOD.
Model
No. FABBRICA
Serial no.

ANNO
Year

SCAMBIATORE DI CALORE A FASCIO TUBIERO RETTIUNEO
Straight tube bundle heat exchanger

MANTELLO
Shell side

TUBI
Tube side

Spirax-Sarco s.r.l. - Via per Cinisello, 18 - 20054 - Nova Milanese (MI)
Tel +39 - 0362 - 49171 - Fax +39 - 0362 - 4917310
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4.  Installation
Transport:
-  Each unit is individually packed in a special wooden cage. 

-  Suitable spacers are put in the box to avoid damage during transit.

-  The total weight is indicated outside of the box.

-  Units of non standard length are fitted with lifting legs attached to the heat exchanger to 
 provide a means for lifting and moving the units.

-  Remove all the shipping accessories before operation.

Operating conditions
Before every live run, check that the operating conditions specified are within the limits 
indicated on the name-plate - See Section 3. 

4.1  Provide sufficient clearance at the head of the unit to permit removal of the tube bundle 
from the shell. Follow the in /out directions of fluids, as per project.

 ∆ Hot side - cold side
 lf the primary fluid is steam, superheated water, or diathermic oil, note that the              

system design has been made with connection on the shell side. This principle 
becomes mandatory as the operating conditions approach the limits specified on the 
name-plate, and as the difference in temperature increases. Spirax Sarco reserves 
the right to consider some applications as special cases, and, as such, requires that 
all actual working conditions be specified and full information on thermal cycles be 
given in writing by the purchaser or his agent at the time of the order. When such 
circumstances arise, Spirax Sarco can only accept responsibility for the system 
design when these conditions are adhered to. lf these conditions are not met by the 
purchaser or his agent, the manufacturer’s guarantees and responsibilities will also 
be automatically invalidated.

4.2  Procedures detailed in these Installation and Maintenance Instructions are valid for all 
Spirax Sarco double tube sheet type heat exchangers. See the design specifications 
of each unit as well as the name-plate attached to the exterior of the heat exchanger 
for design specifications and maximum operating conditions of each unit. 

4.3  Spirax Sarco double tube sheet heat exchangers are designed to be fully drainable on 
the tube side when mounted in the position shown on the approved drawings. Care 
should be taken to make sure that the heat exchanger is installed correctly. 

 ∆ Warning: A suitable space around the heat exchanger must be made available for 
maintenance, according to the current legislation.
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4.3.1 Example of positioning when the primary fluid is steam
 (connections should be based on the approved drawings)

Tube side 
connection Primary

Primary

Primary

Primary

2% Slope >

Shell side 
connection 


d

a - Vertical 
The secondary fl ow is downwards (thus enabling an effective trap for impurities to be 
provided).

b - Vertical - as (a) but the secondary flow is upwards
Permissible with no impairment to the closed circuit system with recirculation of the 
secondary fl uid.

c - lnclined
To facilitate connection and / or installation in limited space conditions, this solution may 
sometimes be used instead of (a) or (b).

d - Horizontal
This is a typical installation. Note that, depending on the fl ow design shown on the approved 
drawings, a minimum slope of 2% is required to ensure that the tube side is fully drainable. 
The direction of the secondary fl ow can be as required.

Fig. 2
General information (for detailed characteristics see specific unit approved drawings)

Tube side 
connection

Shell side 
connection

ba c

d
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4.3.2 Example of positioning when there is liquid in the
 primary and secondary circuits

e and f - Vertical - downward flow along the inner sides of the tubes
Similar to (a) - same advise. 

g - lnclined
Equivalent to one of the confi gurations with axis not inclined. 

h - Horizontal
Equivalent to one of the confi gurations from (e) to (g), but in the horizontal axis. Note that, 
depending on the fl ow design shown on the approved drawings, a minimum slope of 2% is 
required to ensure the tube side is fully drainable

Fig. 3
General information (for detailed characteristics see specific unit approved drawings)

e f

hg
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4.4  Foundations and /or supports must be adequate so that the exchanger will not settle 
and cause strain on the installed pipeline. Saddle bolts should be set to allow for 
setting inclinations.

∆ Warning: Only one end of the heat exchanger must be fixed the other end must be 
allowed to move axially on a specially constructed sliding guide (Figure 4), to allow for the 
normal expansion of the exchanger tubes, which results in the system lengthening axially, 
and varies depending on the operating temperature. 
The Table below shows the lengthening that can result, depending on the temperatures to 
which the heat exchanger tubes are subjected.

4.5  Loosen the saddle bolts at one end of the unit to allow free expansion. 

Fig. 4

Sliding guides

Axial increase in length (between tube sheets) in mm

Tube wall 
temperature

50°C 100°C 200°C 300°C
Heat exchanger tube material

Exchanger 
length

Stainless steel Stainless steel Stainless steel Stainless steel

1 m 0.5 1.3 3.0 4.8
2 m 0.9 2.6 6.0 9.6
3 m 1.4 3.9 9.0 14.0
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4.6  External loads
None of the existing standard codes (VSR; ASME...etc) give rules to define limits on the 
external loads. External loads can be due to wind, earthquake or supports due to piping. 
The connecting piping, if incorrectly installed, generates the most common external forces 
and moments on the nozzles of heat exchangers. 
These loads are rarely known and depends how the piping system is made. 
To avoid these loads, the piping layout must be engineered and installed so that:

'No loads' are applied to the heat exchanger nozzles. The piping system must be 
adequately supported to avoid these forces. When pipe loads are unavoidable, they must 
be calculated defining the size and direction of the possible 3 forces and 3 moments 
applied to each nozzle. It is almost impossible for Spirax Sarco to predefine these forces 
because there are infinite combinations of loading and as a consequence an infinite 
number of possible stress levels on the heat exchanger. If there is any doubt during 
the installation, a Spirax Sarco Engineer will be happy to verify the loads and give the 
necessary support to correctly install the heat exchanger(s). 

∆ Caution: All system piping to the heat exchanger must be adequately supported. Failure 
to do so will result in excessive loads on the heat exchanger connections causing damage 
and /or leakage and potential injury to adjacent personnel.

∆ Caution: all system piping attached to the non-fixed end of the heat exchanger must allow 
for the axial movements of the heat exchanger. 
Failure to do so can result in heat exchanger leakage.

4.7  Connect the heat exchanger to an 'electric earth' to eliminate possible wandering currents. 

4.8  Inspect all openings in the exchanger for foreign material. 
 Remove all wooden plugs and shipping pads before installing. 
 Do not expose units to the elements with pads or other covers removed from nozzles 

or other openings since rain water may enter the unit and cause severe damage due 
to freezing.

4.9  Be sure that the entire system is clean before starting operation to prevent plugging 
of tubes with sand or refuse. 

4.10  When necessary, drain connections should not be piped to a common closed 
manifold.

4.11  Provide valves in the piping to permit isolation of the unit for inspection or repairs.

4.12  Provide thermometer wells and pressure gauge connections in all piping to and from 
the unit and located as near the unit as possible.

4.13  For the primary side. provide convenient means for frequently cleaning the unit as 
suggested under 'Maintenance'.

4.14  For the primary side, provide necessary air vents for units so they can be purged to 
prevent or relieve vapour binding of either the tube bundle or the shell.

4.15  Steam-hammer can cause serious damage to the tubes of any heat exchanger. 
Careful consideration of this point before an installation is made can prevent costly 
repairs which may be caused by steam-hammer.
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5. Operation
5.1  Do not operate equipment under conditions in excess of those specified on the 

name-plate.

 ∆ Warning: Failure to operate the heat exchanger within the design pressure and 
temperature on the name-plate may result in damage to the heat exchanger and 
potential injury to adjacent personnel.

 Fluid and /or steam velocities in excess of design operating conditions on either the 
shell or tube side of the heat exchanger can cause damaging tube erosion and /or 
vibrations. 

 This can result in internal leakage and the fluids cross contaminating. Proper setting 
of the system controls is required.

 ∆ Warning: The heat exchanger is not provided, as standard, with safety devices 
against overpressure,  therefore the risks due to overpressure must be avoided by 
installing suitable safety devices in the piping connected to the heat exchanger. 

5.2  Filling with fluids - In the case of vertical installation, when placing a unit in operation, 
open the vent connections. For this purpose, gradually open the bleed hole placed 
radially on each flange. 

 The opening in the uppermost flange is for bleeding, while the one in the lowermost 
flange is for system drainage.

 The vent and drain holes are closed by two tapered threaded plugs that must be 
loosened only during the operations for filling the system with the fluids. 

 A label is fixed to the heat exchanger to indicate warning against wrong use by 
unauthorized personnel of the vent and drain plugs during operation to avoid any 
danger due to hot fluids. 

 Start to circulate the cold medium only. 
 Be sure that the passages in the exchanger are entirely filled with cold fluids before 

closing the vents. 
 The medium should then be introduced gradually until all passages are filled with 

liquid, close vents and slowly bring the unit up to temperature.

5.3  Start operations gradually. 
 Do not admit hot fluid to the unit suddenly when empty or cold. 
 Do not shock unit with cold fluid when unit is hot.

 ∆ Caution: Fluids must be gradually introduced to the unit. Failure to do so can cause 
damage to the heat exchanger.

5.4  In all installations, there should be no pulsation of fluids since this causes vibration 
and strain. 

5.5  Retighten bolting on all gasketed joints after the heat exchanger has reached 
operation temperatures to prevent leaks and gasket failures. Retightening should be 
done uniformally and in a diametrically staggered pattern as illustrated in Section 6, 
Maintenance.

5.6  On high pressure and high temperature applications it is recommended that after 
24 hours of operation the gasketed joints of the heat exchanger be retightened to 
the required torque (see Section 6, Maintenance) to compensate for relaxation or 
creep that may have occurred.
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Fig. 5 Drain

5.7  In the case of steam on the primary side, in shutting down fl ow of hot medium should 
be shut off fi rst. If it is necessary to stop circulation of cooling medium the circulation 
of hot medium should also be stopped.

5.8  Heat exchangers that are out of service for extended periods of time should be 
protected as described in the storage requirements. 

5.9  As it has no sliding or moving parts, the heat exchanger is not subject to wear. lt can, 
however, act as a receptacle for substances carried by the operating fl uids, particularly 
deaerated gases which are separated from the water during heating, and which require 
regular bleeding. 

 Of more importance is the phenomenon of fouling carried out by contaminated water, 
mainly by silica and sludge and, to a lesser extent, lime scale.

 Adopting the (a) or (e) installation positions, or even (c) or (g) of Sections 4.3.1 and 
4.3.2 - will make it more diffi cult for substances to adhere to the walls, and make it 
easier to expel the lime scale and debris from the heat exchanger.

Vent
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6. Maintenance
6.1  Do not open heads until all pressure is relieved from the equipment, the unit drained 

of all fluids, and the equipment surfaces cooled to ambient temperature.

6.2  Do not blow out the heat exchanger with air when operating fluids are of a flammable 
or otherwise hazardous nature.

 ∆ Warning: Proper precautions must be taken (special clothing, equipment, etc.) to 
protect personnel from injury due to escaping fluids or hot heat exchanger surfaces.

6.3  Provide convenient means for frequently cleaning the heat exchanger. 

6.4  Shell side cleaning: Chemical washing and/or visual inspection is possible.

 ∆ Warning: Neglect in keeping all tubes clean may result in complete stoppage of flow 
through some tubes with consequent overheating of these tubes, resulting in severe 
expansion strains, leaking tube joints, and damage to the heat exchanger.

6.5  An exchanger subject to fouling or scaling should be cleaned periodically. A light 
sludge or scale coating on the tube greatly reduces its effectiveness. 

 A marked increase in pressure drop and /or reduction in performance usually indicates 
cleaning is necessary, if the unit has been checked for air or vapour binding and this 
has been found not to be the cause. 

 Since the difficulty of cleaning increases rapidly as the scale thickens or deposits 
increase, the interval between cleaning should not be excessive.

6.6  For locating and /or repairing leaks, please contact manufacturer for assistance.

6.7  Gaskets should be replaced on a periodic basis or when damaged or leaking. The 
gaskets must always be replaced when the heat exchanger is removed and properly 
positioned before bolt tightening; their surfaces should be clean and smooth.

6.8  When the heat exchanger is reinstalled it is necessary to apply the coupling and 
tightening torque indicated in the specific drawing provided with each single unit. The 
values are for lubricated surfaces of bolts and studs. 

 The tightening must be done evenly, operating on diametrically opposite bolts as 
illustrated in Figure 6.

 ∆ Warning: It is extremely important to follow a proper tightening sequence. 

6.9  Tightening tip: It is essential that the installer follows the gasket manufacturers 
installation guidelines when installing gaskets. The procedure recommends that the 
bolts /studs are torqued in four stages.

 - Following the staggered tightening pattern, the bolts /studs should be torqued 
  to 1/3 of the recommended tightening torque.
 - Then proceed to torque the bolts /studs to 2/3 of the recommended tightening
  torque.
 - Finally torque the bolts /studs to the recommended torque value shown in the  

 dimensional drawing of the unit.
- Following the staggered tightening pattern the bolts /studs torques should be 

checked for equilibrium since the tightening of one bolt /stud can relieve the stress 
on the adjacent bolts /studs.
If after following the gasket manufacturers recommended tightening procedure 
a leak still occurs, the bolts /studs should be tightened in the torque increments 
shown in Figure 6 until the leaks stops.
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Fig. 6

6.10 Refer to Section 5, Operation - Steps 5.5 and 5.6 regarding bolt retightening after 
start-up.

6.11 Where frequent disassembly of the heat exchanger is encountered, the use of new 
bolting in conformance with dimension and specifi cations of the original design is 
recommended.
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8. Troubleshooting

Shell side

Possible defects Cause Remedy

Output 
temperature

Pressure 
drop

Constant Increased
• Initial fouling
• Increased flow

• Program 
checking and /or 
cleaning 

• Check other 
parts of the 
circuit (possible 
opening of 
a bypass, 
modifying the 
system, changing 
the circuit, etc.)

Constant Decreased
• Insufficient 

flow
• Check circuit
• Check pump

Falling Increased
• Advanced 

fouling

• Visually check 
tubes

• Mechanical 
or chemical 
cleaning

Falling Constant

• Slight fouling 
throughout

• Supply of 
energy fluid 
insufficient

• Variation 
of input 
temperature

• Visually check 
tubes

• Cleaning
• Check shell side

Falling Decreased

• Flow greatly 
reduced

• Considerable 
fouling

• Fluid loss

• Check 
circulation and 
pressurisation

• Visual check
• Radical cleaning
• Check shell side

When spare parts are required, refer to part identified in the detailed design drawing. 
When ordering ensure full name-plate information is given including:

• Serial No.

• Model.

• Date of Manufacture.

7. Spare parts



IM-P476-02  CH Issue 1 17

Tube side

Possible defects Cause Remedy

∆t
Differential 

temperature

Pressure 
drop

Constant Increased • Increased flow

• Check other 
parts of the 
circuit (possible 
opening of 
a bypass, 
modifying the 
system, changing 
the circuit, etc.) 

Decreased Increased • Increased flow
• Check circuit 

and pump

Decreased Decreased
• Flow greatly 

reduced and/or
• Check circuit 

Increased Increased

• Probable 
blockage in 
shell caused 
by foreign 
bodies

• Check flow in 
circuit, check 
using optic 
probes

Increased Constant

• Thermal  load 
on tube side 
excessive

• Check tubes 
circuit 

Increased Decreased
• Flow greatly 

reduced
• Check circuit 

and pump
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