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1

This technical brochure has been published in order to provide the interested reader with relevant information 

regarding the existing guidelines and regulations for the design and construction of heat transfer fluid circuits. 

In addition, you’ll find also general information concerning the process design and the design of equipment for 

such plants.

In the planning, construction and operation of plants using heat-transfer media, the regulations and codes of 

practice described here must be strictly observed.

The German Boiler and Pressure Vessel Code has been replaced by the European Equipment Directive 97/23/EC 

on May, 30. 2002. This Directive applies to the design, manufacture and conformity assessment of pressure 

equipment and assemblies with a maximum allowable pressure PS greater than 0,5 bar.

Cover pressure vessels which are pressurized by liquids only at a temperature below their boiling point at 

atmospheric pressure and for which the product of pressure x litres is no greater than 10,000 (pressure measured 

in bars over pressure).

To plants using MARLOTHERM® SH as the heat-transfer medium, since this is always employed below its boiling 

point at atmospheric pressure. Piping bearing heat-transfer media is likewise outside the scope of the German 

Boiler and Pressure Vessel Code, if the organic heat-transfer media, as is the case for all MARLOTHERM® media, 

are not flammable, corrosive or toxic within the meaning of the german chemical substances act.

The accident-prevention regulation BGR 500 (former UVV BGV D 3) “Operating of heat-transfer systems using 

organic heat-transfer media”,  of the German chemical industries association is a compilation of all of the 

specific safety precautions and the German Water Management Act (WHG). BGR 500 only applies to plants 

having fired heaters, or those heated by waste gas or electrically.

DIN 4754, with the same title and scope as BGR 500, sets out safety specifications under the german safety of 

apparatus act. It establishes the purpose of the safety precautions of BGR 500 in concrete terms and presents 

technical means of complying with these precautions. Furthermore, VDI guideline 3033 provides appropriate 

information on the construction, operation and maintenance of heat-exchange plants.

Design of heat transfer fluid circuits
1.1   German ordinances, regulations, guidelines
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1.2   American codes, regulations, and guidelines

In the planning, design, construction, and operation of plants or processes using the MARLOTHERM® product line of 

synthetic organic heat-transfer fluids, the following rules and guidelines should be observed. Heat-transfer systems should 

be constructed according to the ASME code for pressure vessels, NFPA codes and guidelines, OSHA regulations, good 

engineering practice, and applicable laws (federal, state and local).

The ASME Boiler and Pressure Vessel Code provides rules for the construction of pressure vessels. These rules include the 

requirements for materials, design, fabrication, examination, inspection and stamping. The section for materials includes 

different product forms (such as piping, plate, forging and castings). Most states in the U.S. and most provinces of Canada 

have adopted this code.

Equipment must comply with the OSHA 29 CFR 1910.106 Code of Federal Regulations for flammable and combustible 

liquids and with the NFPA 70 National Electrical Code. Section 7, page 21 lists societies, associations and institutes that 

are instrumental in providing codes, standards, recommended practices, and guidelines for the construction and safety of 

equipment and of plants.

The Material Safety Data Sheet (MSDS) should be consulted for each product. Applicable codes and regulations ensuring the 

safe handling, storage and use of MARLOTHERM® fluids may include:

l OSHA 29 CFR 1910.106 for flammable and combustible liquids and NFPA 30 “Flammable and Combustible  

Liquids Code” specifying the proper storage and handling methods for combustible liquids.

l OSHA 29 CFR 19 10 Subpart 1 “Personal Protective Equipment” specifying requirements for hazard  

assessments and protective equipment selection.

l OSHA 29 CFR 1910.1200 Hazard communication specifying hazard evaluation and communication.  

In Canada, WHMIS applies.

l OSHA 29 CFR 1910 Subpart L “Fire Protection” and NFPA 1 “Fire Prevention Code” specifying fire  

prevention requirements for equipment and buildings.

The Thermal Fluids Council, an industrial trade association affiliated with the Synthetic Organic Chemical Manufacturers 

Association, has published a booklet, “Thermal Fluids Safety—A Guide for Protecting Workers.” The booklet provides general 

guidance on handling high temperature synthetic thermal fluids as part of the Council’s product stewardship program and 

can be obtained upon request.
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2
Process design information

2.1   Basic circulation systems

The main application of heat-transfer fluids is in forced-circulation systems. Additional applications are for equipment or 

small plants using natural convection in heating/cooling baths, thermostats and thermosyphon loops. A forced-circulation 

system consists essentially of the heat generator (heater), the heat users, the circulation pump, and the connecting piping. 

Liquid-phase operations require an expansion vessel; vapour-phase operations use a flash tank.

The basic circulation systems of heat-transfer plants are shown in figure 1 for liquid-phase operation and in figure 2 for vapor 

phase operation, which is possible with MARLOTHERM® LH.

Figure 3 shows a circulation system for the combined heating/cooling operation for which MARLOTHERM® heat-transfer 

fluids are especially suitable because of their favorable low viscosity over a broad range of operating temperatures. Fired gas 

and oil or electrical heaters are all suitable heat producers. Exhaust gas or reactors, where an exothermic reaction needs to 

be cooled, can also be used as a source of heat.

In liquid-phase operations, the circulation pumps can be located in the feed or in the return section. The main advantage of 

locating the pump in the return section (heater inlet) is lower thermal stress on the pump components.

Figure 1

Flow diagram of a 

heat-transfer system 

operating with the heat-

transfer medium in the 

liquid phase
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However, in this case – in contrast to the arrangement where the pump is in the feed section (heater outlet) – the heater can 

be isolated from the expansion tank, making it necessary to protect the heater from excessive pressure.

The heat-transfer fluid releases energy to the individual process in the user sections. The equipment to be heated can serve 

a wide variety of purposes such as supplying heat to reboilers of distillation columns, to heating coils or jackets of stirred 

vessels, to heating chambers of extruders, presses, rolls, and other machinery.

In liquid-phase systems, heat is transferred to the users by cooling the heat-transfer fluid, in vaporphase systems heat is 

transferred by condensing the vapor-phase fluid (and possibly by sub-cooling the condensate). In both cases, the circulation 

pump conveys the heat-transfer fluid in liquid form through the heater.

In vapor-phase systems (Figure 2), vaporization occurs in most cases downstream of the heater by expansion of the heat-

transfer fluid in the flash tank, where the vapour and liquid phases are separated.

Figure 2

Flow diagram of a 

heat-transfer system 

operating with the heat-

transfer medium in the 

vapor phase
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2.2   Temperature distribution

The temperature distribution in the entire system influences the life of the heat-transfer fluid. Knowledge of the flow 

temperature alone is insufficient to permit reliable forecasting of the life of the heat-transfer fluid charge. It is notable that 

the heater outlet temperature (the flow temperature of the heat-transfer fluid at the heater outlet) is not identical to the 

highest temperature reached in the heater. The film temperature (the temperature of the heated wall on the heat-transfer 

fluid side) is higher. The maximum film temperature, which has a decisive influence on the thermal decomposition of the 

heat-transfer fluid, is determined solely by the design and by the operating conditions of the heater. It is difficult to measure 

the actual film temperature, so it is a calculated value.

Figure 3

Flow diagram of a 

heat-transfer system for 

alternate heating and 

cooling
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2.3   Expansion and elimination of gases

An expansion vessel is provided—preferably at the highest point of the entire system—to permit expansion of the heat-

transfer fluid charge during heating and to assure complete filling of the system during cooling. The expansion coefficient 

and the percent expansion of liquid for MARLOTHERM® SH and MARLOTHERM® LH are shown in the following table.

MARLOTHERM® SH
  Temperature    Density    Volume expansion 

 [°C ]  [°F ] kg/m3  lb/ft3 10-3/K  10-3/R [%]

 0  32  1057  66.0  — —  —

 100  212  987  61.6  0.709  0.394  7.1

 150  302  951  59.4  0.743  0.413  11.1

 200  392  915 57.1  0.776  0.431  15.5

 250  482  880  54.9  0.805  0.447  20.1

 300  572  844  52.7  0.841  0.467  25.2

 350  662  808  50.4  0.880  0.489  30.8

MARLOTHERM® LH
  Temperature   Density     Volume expansion 

 [°C ]  [°F ] kg/m3  lb/ft3 10-3/K  10-3/R [%]

 0  32  1010  63.1  —  —  —

 100  212  936  58.4  0.791  0.439  7.9

 150  302  898  56.1  0.831  0.462  12.5

 200  392  856  53.4  0.900  0.500  18.0

 250  482  813  50.8  0.969  0.538  24.2

 300  572  766  47.8  1.062  0.590  31.9

 350  662  715  44.6  1.182  0.656  41.4

Table 1

Volume expansion  

of MARLOTHERM®  

SH and LH
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The line connecting the circulation loop to the expansion vessel is normally also used for a vent line. Therefore, this line 

should be connected to the suction side of the circulation pump. Via this line, soluble gases are released on heating and vapor 

bubbles of low-boiling decomposition products are removed. The line must slope constantly upwards to the expansion vessel 

with as little lateral displacement as possible.

Recondensation and accumulation of low-boilers can occur in the expansion vessel, depending on the outlet temperature 

and on the resulting decomposition rate. If the system is turned off and cools down, then these low-boilers can return to the 

circulation loop and can vaporize again when the system is turned back on, thereby leading to disruption of flow, such as 

pump cavitation.

Temporary heating of the expansion vessel and a cold trap in the off gas might be recommended here. Temporary heating 

expels the low-boilers; the cold trap condenses the vapours. The condensables must be eliminated.

The capacity of the expansion vessel and the nominal diameter of the expansion, breathing and overflow lines should be 

designed according to good engineering practice. The flash tank assumes the function of the expansion vessel in systems 

where a vapour-phase heat-transfer fluid is used.
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2.4   Exclusion of oxygen

The expansion tank should be blanketed with an inert gas, preferably nitrogen, to prevent oxidative degradation of the heat-

transfer fluid. Maintaining a slight excess pressure of nitrogen in the expansion tank is the most effective means of preventing 

air from entering. Oxidation starts above 80°C (176° F) for all organic materials. Adding commercial antioxidants to heat-

transfer fluids or buying compounded fluids provides limited protection. The antioxidants are self depleting by function, and 

most deactivate at temperatures greater than 230° C (~ 450° F).

An inert gas pressure of a few mbar (psig) will suffice because heat-transfer fluids with a very high boiling point, such as 

MARLOTHERM® SH, are always used below their boiling point at atmospheric pressure. This applies also to fluids with a 

lower boiling point, such as MARLOTHERM® LH, as long as they are used below their boiling points in the liquid phase, non-

pressurized systems. Operating at virtually no pressure has the safety advantage that in the event of a leak, practically no 

release of low-boilers with low flash points is expected. If the feed pump is turned off, only the liquid column pressure above 

the leak still remains. A possible system for the nitrogen supply and for the pressurization is shown in Figure 4.

The methods shown in Figure 5a and in Figure 5b may be chosen where it is not possible to take nitrogen at controlled 

pressure from an existing main. In the method employed in Figure 5a, the expansion vessel is kept at a slight excess pressure 

corresponding to the immersed depth of the vent line in the seal pot. The liquid seal in the pot prevents entry of air when the 

plant is shut down and when the volume of the heat-transfer fluid contracts on cooling. In this case, the expansion vessel 

must be designed to withstand a vacuum.

In the method used in Figure 5b, the nitrogen feed line is closed after purging with nitrogen. For this method to be used, the 

entire system must be designed to withstand the pressure attainable at the maximum temperature. To prevent this pressure 

from becoming excessive, a sufficiently large gas space should be provided. A safety valve is essential in this case.

Figure 4

Inert gas blanketing in 

the expansion vessel
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2.5   Draining

For emergency draining of the heat-transfer fluid, it is suggested that a tank be installed at the lowest possible point 1. The 

volume of this emergency drain receiver must be at least sufficient to receive the contents of the largest part of the system 

that can be isolated. To drain the system in emergencies, isolating devices—shut-off valves that isolate parts of the system 

and drain valves for the large volume sections—should be capable of being operated from a safe location by remote control.

The heat-transfer fluid can be pumped from the emergency drain receiver to the storage tank or back to the circulation loop, 

preferably to the expansion tank. The storage tank is also used for filling the system via a feed pump.

1 For heat-transfer systems having a capacity of 1000 liters or more according to German BGR 500 and DIN 4754

Figure 5a and 5b

Exclusion of oxygen in 
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nitrogen supply
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In batch processes, a cooling period is frequently required after a heating period. MARLOTHERM® SH is used under such 

operating conditions because of its favorable low viscosity properties at relatively low temperatures. This heat-transfer fluid 

can still be pumped using conventional single-stage centrifugal pumps at just below 0° C (32° F).

MARLOTHERM® LH and X, are recommended at lower temperatures. Figure 3 shows schematically this type of combined 

heating and cooling system. The system consists of two loops, one for heating and one for cooling. Depending on the 

operating conditions, the heat users are switched by valves to one of the two circulation loops that are connected to a 

common expansion tank. In some cases, it is advantageous to install reservoirs in the cooling or heating system, so the heater 

or cooler need not be designed for brief peak loads.

Naturally, systems are possible with two, three, or more circulation loops, each at a different temperature. These loops 

supply secondary circulation loops or individual users at various intermediate temperatures on demand, so that each user is 

supplied with heat-transfer fluid solely at the temperature it actually requires to prevent heat damage to the product.

Using MARLOTHERM® for cooling

3
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3.1   Measures to reduce thermal stress of the heat-transfer fluid

Since the rate of decomposition of organic heat-transfer fluids increases exponentially with temperature, it is advisable to 

keep the thermal stress of the heat-transfer fluid as low as possible. The design of the circulation loop can also contribute to 

reducing the thermal stress.

For economic and safety reasons, care must be taken to ensure that the flow rate of heat-transfer fluid through the heater is 

always sufficiently high, as uniform as possible, and is largely independent of the heat required by the users, so that it does 

not approach the permissible film temperature. To maintain turbulent flow in the system, the minimum flow velocity through 

connecting pipes should be 2–3 m/sec (6–10 ft/sec) and 3–4 m/sec (10–13 ft/sec) in the coils of a fired heater. 

This flow velocity can be achieved by supplying the heat-transfer fluid to the heat users via three-way valves, or by 

connecting the users (as shown in Figure 1) between a supply and a return header using a differential pressure control valve 

for by-pass control. In the latter case, the individual heat users have their own heat-transfer fluid flow control. In any case, 

by-pass should be provided to maintain circulation even when the heat users are shut off. This is an advantage during start-up 

and trial runs.

There is frequently a need to service heat users with different temperature requirements. Here it is advisable to divide the 

system into primary and secondary circulation loops. The transfer of heat from the primary to the secondary circulation loop 

can occur either indirectly, via a heat exchanger, or by direct input. Since the temperature of the primary loop is necessarily 

higher than that of the secondary loop, the user requiring the highest supply temperature should be supplied directly from 

the primary loop to control costs and to keep the supply temperature as low as necessary. This point is also increasingly 

important as the upper heater film temperature limit of the heat-transfer fluid is approached.

13 



4
Design of equipment for heat-transfer fluid plants

4.1   Heaters

The selection of heater type and heater construction depends on diverse requirements placed on the most important part of 

a heat-transfer system, such as:

l Low capital costs

l Easy handling of the heat-transfer fluid

l Low pressure drop – for the heat-transfer fluid

l High efficiency–small ΔT of film to outlet temperatures

l Low NOX values for fired heaters

l Limited availability of space

l Low maintenance costs

Clearly, these requirements must be optimized to suit the individual case. A critical feature of heater design is the maximum 

permissible film temperature of the heat-transfer fluid, which is identical to the wall temperature of the heating surface on 

the heat-transfer fluid side. If this temperature is exceeded, then there is the risk of carbon deposits forming on the heat-

transfer fluid side, adversely affecting heat transfer and possibly causing overheating and subsequent damage to the heating  

surface.

Since it is very difficult to determine or to monitor the film temperature, the heater manufacturer 2 is obliged to demonstrate 

by calculation that it is impossible to exceed the permissible film temperature in any operating mode. Two types of 

construction are common for electric heaters: vessel-type heaters and tubular heaters. With vessel-type electric heaters, the 

heating elements project into a vessel. Heaters of this type are used when the heat-transfer fluid is heated considerably below 

its maximum operating limit, and the heat flux remains very low at about 1 W/cm2 (e.g. 3170 Btu/hr ft2). These restrictions 

apply even when baffles are used to enhance the flow pattern.

With tubular electric heaters, the heat-transfer fluid passes through an annular space between the heating element and the 

tube. This results in defined flow conditions, so that the heat transfer can be calculated at all points on the heating surface 

and the heat flux can be distinctly higher. There is a disagreement about whether the electric heating element should be 

immersed in the heat-transfer fluid directly or encased in a tube. In the encased tube variation, the thermal stress of the 

heating spiral is distinctly higher because of the resistance to the conduction of heat in the space between the heating 

element and the tube. On the other hand, this type of construction is easier to maintain and repair because the heating 

element is removable without it draining the heat-transfer fluid. In general, the higher the temperature, the lower the heat 

flux should be for hydrocarbon types such as ≤ 3/cm” ( e.g. 9.500 Btu/hr ft”) at > 290 ° C.

With gas- or oil-fired heaters, heat is transferred by using radiation from the flame, radiation from the flue gas, and finally the 

heat released by convection from the flue gas. To attain the most uniform possible heat transfer, the rotationally symmetric 

shape of the flame leads predominately to circular tubular heater construction preferred for high heat outputs. The efficiency 

of this kind of heater can be increased substantially by using the flue gas to preheat the combustion air, provided that the 

temperature of the flue gas remains above the dew point to avoid corrosion.

2 DIN 4754 is applicable in Germany
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4.2   Heat users

Heat user systems are equipped and constructed according to the ASME code for pressure vessels, OSHA regulations, 

and good engineering practice 4. Of course, the design must allow for thermal expansion of components at elevated 

temperatures and should provide easy and complete venting and draining of heating spaces containing heat-transfer fluid.

4.3   Pumps

Reliable circulation pumps are a prerequisite for the operation of a heat transfer system. Shaft seals need special attention. 

Heat transfer systems hardly ever use displacement pumps at elevated temperatures because the heat-transfer fluid has a 

very low viscosity and associated low lubricity. Obviously, leaks are avoided by using sealless pumps, such as canned motor 

pumps or magnetic drive pumps. Sealless pumps are recommended for heat-transfer systems where the heat-transfer fluid 

is above its boiling point at atmospheric pressure 5 (possible with MARLOTHERM® LH). When pumps of this type are used, 

special attention must be given to clean the system thoroughly before charging the heat-transfer fluid.

Contact of hot MARLOTHERM® fluid with oxygen from the air causes oxidative degradation. This results in highly viscous, 

partly solid, deposits (carboxylated organics) that are visible on the outside of the seal and can damage the face of the shaft 

seal. Phenomena of this type are mainly observed with pumps that do not run continuously or where the pumped heat-

transfer fluid is subject to changes in operating temperatures.

In these cases, it is necessary to choose shaft seal designs that either prevent the hot heat-transfer fluid from contacting 

oxygen in the air or that cool the heat-transfer fluid at the seal gap to the point where oxidation no longer occurs. 

3 DIN 4754 and associated standards are applicable in Germany.
4 BGR 500, where applicable to heat-transfer fluids, and the  

   Pressure Equipment Directive 97/23/EC are applicable in Germany.
5 DIN 4754 is applicable in Germany.

Selecting the right burner is essential for good heater performance. The type of burner and correct burner adjustment can 

have a decisive influence on the uniformity of the heat flux. Likewise, burner design can have a decisive influence on NOX, 

formation. Also, the burner should be sized for the system; very low or very high utilization is not energy efficient. The codes 

and regulations applicable to the design, construction, installation, and operation of fired equipment and of heaters must be 

followed 3.
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One possibility of avoiding contact with oxygen is to have a secondary seal (for example, a tandem mechanical seal or a 

double mechanical seal). The space between the primary and secondary seal likewise should be filled with a MARLOTHERM® 

fluid that circulates by thermosyphon action in a closed loop and is cooled in the process. The temperature of the thermo-

syphon seal loop should be monitored. If necessary, additional cooling should be incorporated in the seal loop (a cooling coil 

in the seal pot or a cooling section in the seal circulation line). Also possible are those pumps where the impeller casing is far 

enough apart from the shaft seal for the heat-transfer fluid to cool to an acceptable temperature by the time it reaches the 

seal gap. During installation, care must be taken to ensure that the piping system is connected to the pump casing without 

stresses. Mounting pumps to dampen vibration prevents rapid wear of shafts and bearings and early failure of seals.

4.4   Filters

Filters are installed at the inlet of circulation pumps essentially to protect the pumps 6 . The mesh should not be too fine to 

avoid cavitation by reduced fluid flow. Filters should be installed on the pressure side of the pumps—possibly in a by-pass 

side stream—for a more thorough removal of solids from the heat-transfer fluid circulation loop, such as during start up. 

These filters can have a considerably finer mesh.

4.5   Expansion and emergency drain vessels

The design of these vessels does not differ from conventional vessel construction. They are designed for at least 2 bar (about 

30 psig), unless the operating conditions require a higher pressure 6.

6 DIN 4754 is applicable in Germany

4.6   Piping

Pipes should be joined by welding wherever possible. For information on the qualifications of the welders and the quality 

and testing of weld joints, sec ASME/ANS1 B31.3 and the ASME Boiler and Pressure Vessel Code Section IX 6. Piping must be 

installed with sufficient flexibility to account for thermal expansion. 

Expansion joints or flexible metal hose can also be used when the design makes it unavoidable in high temperature systems. 

Carbon steel is a suitable material of construction for piping. At temperatures above 300° C, however, steels with a 

guaranteed high yield strength at elevated temperature must be used.
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4.7   Flange connections

Despite extensive welding of piping, it may not be possible to forgo flange connections on equipment and fittings—

especially at control and safety relief valves. Flanges are to be designed at least for Class 16 nominal pressure rating.  

Class 25 is to be used when the heat-transfer fluid is a vapor above the boiling point and is also recommended when the 

heat-transfer fluid —whether it is a liquid or a vapor—is above the boiling point at atmospheric pressure, as is possible with 

MARLOTHERM® LH. Expanded graphite, with a metallic insert for handling reasons, is the recommended operating gasket 

material. At temperatures greater than 250° C (482° F) and in systems with widely fluctuating temperatures, high-grade 

gaskets should be used (e.g., 304 LSS spiral wound graphite) to decrease the probability of leaks.

4.8   Valves

Both globe valves and gate valves can be used. The valves, especially their stem seals, must be suitable for heat-transfer 

systems at high temperatures. Expanded graphite packing rings, preferably spring-loaded, have proven to be suitable 

packing material.

Valves with metal bellow seals should be used when an absolute seal for the stem is important. However, a stuffing box 

should be provided as a safety precaution behind the bellow, to prevent the loss of large amounts of heat-transfer fluid in 

case the bellow ruptures. Suitable materials are cast steel, forged steel or spheroidized casting.

4.9   Materials of construction

All materials that have the necessary resistance to heat and pressure can be used in MARLOTHERM® heat-transfer fluid 

charged systems. Cadmium and zinc are not considered suitable because these metals catalyze the thermal decomposition 

of organic compounds. Copper and brass parts should not be used where it is not possible to exclude oxygen, because these 

metals promote the oxidation of organic fluids. 

Conventional thermoplastics such as PVC, polyethylene and all types of rubber lack the thermal stability and chemical 

resistance at the temperatures normally used in MARLOTHERM® filled heat transfer systems. MARLOTHERM® fluids swell or 

dissolve these thermoplastics and all rubber types even at relatively low temperatures. PTFE or other fluoropolymers, on the 

other hand, are sufficiently stable to MARLOTHERM® up to the gasket manufactorer’s maximum recommended temperature. 

It is essential to take into account the long-term thermal stability specified by the individual manufacturer. See flange 

connection section.
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5
Prevention of fires and explosions

MARLOTHERM®, as defined by the German Ordinance on Combustible Liquids, is noncombustible and, as defined by the 

German Chemical Substances Act, or the Hazardous Substances Ordinance, is non-flammable. When heated well above their 

flash point but below their autoignition temperatures in normal service in closed systems, there is little likelihood of fires. 

Outside the closed system environment and in contact with air, however, some fluid types can form vapors and mists which 

result in flammable mixtures, and for the lower boiling fluid types, explosive mixtures.

According to the Explosion-Proofing Guideline, published by the German Chemical Industries Association, electrical 

equipment does not need to be explosion-proof if the plant has been built and equipped in accordance with DIN 4754. The 

only electrical equipment which needs to be of an explosion-proof design, according to DIN 4754, is that which must remain 

operating after an emergency shutdown, such as the emergency lighting and emergency exit lighting. In the U.S. equipment 

must comply with the OSHA 29 CFR 1910.106 Code of Federal Regulations for flammable and combustible liquids and with 

the NFPA 70 National Electrical Code. lt is useful to install flashback protection in the breathing lines leading from the 

expansion tank and the drain receiving tank to the outside when these tanks are operated at or near atmospheric pressure.

Care must be taken that electrical wiring and switchgear are safe from hot heat-transfer fluid in the event of an accident 

or in the event of leaks, for example, possible leaks from heat-transfer fluid piping or equipment. Hot heat-transfer fluid, 

because of its temperature, destroys cable insulation relatively quickly, thus forming a source of ignition. This hazard can be 

eliminated by appropriately shielding the cables or by laying them under plaster or concrete. 

A peculiarity of many organic substances, which can also be observed occasionally with heat-transfer fluids, is spontaneous 

ignition in the insulation when exposed suddenly to air resulting from system leaks. Ignition can occur when the specific 

surface area of the heat-transfer fluid is greatly increased, as is the case when mineral fibers are wetted. This marked increase 

in surface area lowers the ignition temperature to such an extent that ignition can occur at the hot pipe walls when air is 

admitted. To avoid such occurrences, care should be taken not only to ensure that the system is leak tight, but also to check 

that the insulation covering (e.g., sheet metal jacketing) is in proper and undamaged condition to minimize the admission of 

atmospheric oxygen into the insulation. 

If a smoldering fire occurs in the insulation, the metal cladding should only be removed with care and preferably blanketed 

by a jet of water spray, to prevent an open flame from flaring up when a sudden gust of air is admitted. MARLOTHERM® fluid 

and other organic compound-soaked insulation should be sprayed thoroughly with water and not reused. Such spontaneous 

ignitions can be prevented by using cellular glass insulation (for example, FOAMGLAS 7).
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All surfaces contacting heat-transfer fluid should be free from dirt, rust or scale because they can adversely affect the 

charging of the heat-transfer fluid or can unnecessarily prolong the start-up phase of the system. It is prudent to flush the 

plant with the heat-transfer fluid to be used and then filter this in a side stream.

The system should be filled from the lowest point possible. All shut-off valves and by-passes must be open, and the systern 

must be vented at the highest point. If the necessary equipment is available and the equipment is designed for this, it is 

recommended to evacuate the system beforehand and  

to flush the evacuated system with nitrogen.

The expansion tank must be flushed thoroughly with nitrogen before heating starts. Charging is carried out cold. It continues 

until a level is reached in the expansion tank that allows room for the heat-transfer fluid to expand to the final volume at the 

operating temperature. The final volume should be above the minimum volume.

6
Start-up of heat-transfer fluid plants
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Before an existing heat-transfer system is charged with MARLOTHERM® SH or other MARLOTHERM® fluid, residues from an 

extremely decomposed charge or residual quantities of a previously used different heat-transfer fluid should be thoroughly 

removed. Sludge can be removed by circulating solvents with high aromatic content heated advantageously to 100°C 

(212°F).

After the system is charged, the heat-transfer fluid should be circulated at low temperature and the system vented until 

no further gases escape. The system can then be heated carefully to just above the boiling point of water to drive out any 

residual moisture from the system via the expansion tank.

The temperature in the expansion tank, however, must be high enough to prevent recondensation. This can be achieved 

by diverting part of the flow through the expansion tank. When the MARLOTHERM® fluid circulation is started cold, it may 

be necessary under certain circumstances (open-air plant, cold season) to bypass the low-flow interlock (shut down of the 

heater at low-flow rate) if certain precautions are taken and the rules and regulations are followed. After all residual water 

is removed from the system, the plant can be heated slowly to the desired operating temperature. The flange bolts must be 

inspected frequently and retightened as necessary to ensure that the system is tight as the temperature rises.

MARLOTHERM® fluid charged systems should be tested, monitored, and inspected in accordance with the provisions of the 

ordinances, regulations or guidelines mentioned.
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(Codes, standards, recommendations, and requirements published by these

organizations are considered the minimum. These are in addition to Federal,

State, and Local laws.)

AISC  American Institute of Steel Construction

ANSI  American National Standards Institute

API  American Petroleum Institute

ASME  American Society of Mechanical Engineers

ASTM  American Society for Testing and Materials

AWS  American Welding Society

CSA  Canadian Standards Association

CGSB  Canadian General Standards Board

FMED  Factory Mutual Engineering Division

HIS  Hydraulics Institute Standards

ISA  Instrument Society of America

JIC  Joint Industrial Council

NEC  National Electrical Code

NFPA  National Fire Protection Association

NSC  National Safety Code

OHSA  Occupational Health and Safety Act (Canada)

OSHA  Occupational Safety and Health Act (United States)

SPI  Society of Plastic Industries

SSPC  Steel Structures Painting Council

TEMA  Tubular Exchanger Manufacturers Association

UL  Underwriters Laboratory of National Board of Fire Underwriters

USPHS  United States Public Health Service

List of societies, associations, and institutes

7
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Sasol Germany GmbH  offers a series of synthetic organic thermal fluids providing cost effective indirect heat transfer for 

systems operating from -70° C (-93° F) to 360° C (680° F) bulk outlet temperatures.

Recommended outlet temperature ranges 

Product  ° F  ° C

MARLOTHERM® SH  32 to 662  0 to 350

MARLOTHERM® N  14 to 572  -10 to 300

MARLOTHERM® LH  -22 to 680  -30 to 360

MARLOTHERM® X  -94 to 572  -70 to 300

For more than a quarter of a century, MARLOTHERM® heat-transfer fluids have been used by the chemical process industries. 

These reliable thermal fluids are designed for:

l Non-pressurized liquid phase systems below the boiling points for maximum safety

l Pressurized liquid phase systems usually where wide temperature range operation is desired

l Pressurized or vacuum liquid-vapour phase systems applicable where extremely uniform surface heat transfer is critical

One or more of the MARLOTHERM® series will meet the requirements of most systems depending on the temperature range 

desired. Individual product literature and an interactive MARLOTHERM® Data CD containing product details ore available 

upon request.

Points to remember in fluid section

l High boiling point under normal pressure

l Low pour point and viscosity for ease of start-up

l Good thermal stability in application range

l Good heat transport and transfer properties

l Non-corrosive to materials of construction

l No or minimal reactivity with user side products

l High flash and autoignition temperatures

l Favorable physiological properties

l No or minimal regulatory constraints

l Low sensitivity to oxidation

l Economical over the use life of the fluid

In selecting MARLOTHERM® heat-transfer fluids, it is important to consider your specific requirements because no single fluid 

meets the technical needs for all applications.

MARLOTHERM® heat-transfer fluids

8
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We reserve the right to make any changes as a result of technological progress or developments.  

No guarantee or warranty is implied or intended as to any particular properties of our products.  

The customer is not exempted from the obligation to conduct careful inspection and testing of  

incoming goods. Reference to trademarks used by other companies is neither a recommendation,  

nor should it give the impression that products of other companies cannot be used. All our business 

transactions are governed exclusively by our General Business Conditions.

MARLOTHERM® 

are registered trademarks of the Sasol Germany GmbH.
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www.sasol.com

Sasol Germany GmbH 
Paul-Baumann-Straße 1, 45764 Marl, Germany

Telephone +49 2365 49-08     Fax +49 2365 49-5040      

info@de.sasol.com     www.sasolgermany.de

Sasol Italy S.p.A. 
Via Medici del Vascello, 26, 20138 Milan, Italy

Telephone +39 025 8453–1     Fax +39 025 8453-285      

sasol.italy@it.sasol.com

  

Sasol Química Ibérica, S.L. 
C/Mallorca, 245, 5°, 08008 Barcelona, Spain

Telephone +34 934 876 092     Fax +34 934 876 485      

carlos.cabeza@de.sasol.com

  

Sasol UK Ltd. 
1 Hockley Court, 2401 Stratford Road, Hockley Heath,  

Solihull, West Midlands B94 6NW, UK

Telephone +44 1564 78 3060     Fax +44 1564 78 4088     

keith.bernstone@uk.sasol.com

 

 Sasol Benelux N.V. 
Desguinlei 18, 2018 Antwerp, Belgium

Telephone +31 30 666 5715     Fax +31 30 6622 996     

edwin.habers@de.sasol.com

  

Sasol France S.A.R.L. 
14, Rue Christine de Pisan, 75017 Paris, France

Telephone +33 1 44 01 05 20     Fax +33 1 47 66 24 25      

jerome.nebout@fr.sasol.com

  

Sasol Poland Sp. z o.o. 
ul Stawki 2 / 37th floor „INTRACO“, 00–193 Warsaw, Poland

Telephone +48 22 860 6146     Fax +48 22 860 6148     

 janusz.duda@pl.sasol.com

  

Sloveca, Sasol Slovakia Spol.Sro 
Paulínyho 12, 811 02 Bratislava, Slovakia

Telephone + 42 12 544 34 219     Fax +42 12 544 30 315     

sloveca@sloveca.sk

  

Sasol Olefins & Surfactants GmbH 
Anckelmannsplatz 1, 20537 Hamburg, Germany

Telephone +49 40 63684 1000     Fax +49 40 63684 3700      

info@de.sasol.com

 

 Sasol North America Inc. 
900 Threadneedle, Suite 100, Houston, TX 77079 – 2990, USA

Telephone +1 281 588 3000     info@us.sasol.com

  

Sasol do Brasil CPQI Ltda.
R. José Félix de Oliveira 834, Sala 6B, Granja Viana – Cotia – SP,  

06708-645 Brazil

Telephone +55 11 4612 8199    alvanei.martins@us.sasol.com

  

Sasol Gulf (G.D. Portbury Ltd.) 
PO Box 16937, Jebel Ali Free Zone, Dubai, United Arab Emirates

Telephone +971 4 88 35179     Fax +971 4 88 35093      

abbas.haroon@ae.sasol.com

  

Sasol Chemicals Pacific 
#2409 Shui On Centre, 6-8 Harbour Road, Wanchai, Hong Kong SAR

Telephone +852 2827 6600      Fax + 852 2828 7645      

jackson.ding@cn.sasol.com

  

Sasol (China) Chemical Co. Ltd. 
Suite 1902, East Building, Zhongrong Hengrui International Plaza,  

No. 620 Zhangyang Road, Shanghai, 200122, People’s Republic of China

Telephone +86 (21) 510 86 747     Fax +86 (21) 583 65 602      

liangbo.lu@cn.sasol.com

  

Sasol Japan KK 
35/f St. Luke‘s Tower, P.O. Box 46, 8-1 Akashicho Chuo-ku,  

104-6591 Tokyo, Japan

Telephone +81 (3) 3248 6711     Fax +81 (3) 3248 6715      

yoshihiro.ito@jp.sasol.com

  

Sasol Olefins & Surfactants GmbH 
Representative office Moscow, Trubnaya Street, 12,  

4th Floor, Office I, 107045 Moscow, Russia

Telephone +7 495 775 8579     Fax  +7 495 775 7315           

anna.kogut@de.sasol.com
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