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Heat transfer systems DIN
operating with organic media —
Safety requirements and testing 4754

wirmelbertragungsanlagen mit organischen Wérmaetrdgern;, Supersedes January 1980 edition,
sicherheitstechnische Anfarderungen, Priifung

In keeping wrrh currentpracnce in standards published by the Internaucnaf Organization forStandardrzauon (ISQ},a comma
has been ‘used mreughout as the decrmaa‘ marker . {

This standard includes safety requirements w:thm the meaning of the Gerdtesicherheitsgesetz (Equrpment Safety Law).
The design and construction of heat transfer systems operatmg with organic media require special skills, Such.systems
may thus only be manufactured and installed by companies that have the relevant expertise. .

The content of this standard has been harmonlzed with the stipulations of the Druckbehafrervemrdm_rng (German Pres«
sure Vessels Regulation). =

The circuit diagrams included in the standard are. merefy simplified representat:ons of basic circuits; they are notrecom-
mendations for particular typ_es of circuit. ‘
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Heat transter systems utilizing organic media, besides being coverad by this standard, are also subject to the Unfallver-
hiitungsvorschrift (Accident Prevention Regulation) Wérmelbertragungsanlagen mit organischen Warmetrdgern (Heat
transfer systems operating with organic heat media) (VBG 64) issued by the employers' liability insurance associations.
The present standard and VBG 64 have been coordinated in terms of content and cross reference each otherin clauses
where that can facilitate comprehension of the specifications.

1 Scope and field of application The purpose of this standard is to provide the concrete data
implicitin the safety aims described in VBG 64 and to spec-

This i i i : x { :
standard deals with heat transfer systems in which ify methods of their technical implementation.

organic media are heated to temperatures below or above
their initial boiling point at atmospheric pressure. |t applies
to heat consumers only in so far as the heat transfer me-
dium passes through these.

This standard does not cover refrigerating plant?), heat ') Cf. Unfallverhiitungsvorschrift Kélteanlagen, Widrme-

pumps and coaling devices, portable radiators (used as pumpen und Kiihleinrichtungen (Accident prevention
individual heat sources), nor to solar heating systems with regulation for refrigerating plant, heat pumps and cooling
salar collectors where the heating in the circuit concerned devices) (VBG 20), obtainable from Carl Heymanns Ver-

is generated solely by solar energy. lag KG, Luxemburger StraBe 449, D-5000 Kaln 41.

Continued on pages 2 to 22
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2 Concepts

2.1 Heat transfer system

A heat transfer system is a system in which arganic heat
transfer media are contained in a closed circuit and in which
the heat input is effected by way of heaters. It comprises all
items of equipment and installations, including those
stocked for replacement purposes, specified for the given
mode of operation.

In heat transfer systems, the medium is heated in the heater,
conducted by gravity or forced circulation -to-the heat

consumer and is then'returned to the heater for reheatlng e

(cf. figures A.1to A.S).

2.2 Heater

Heater is a system component that is heated by fuel, flue
gas, or electrically in arder to heat the organic medium
passing through it.

2.3 Minimum volume flow rate

1 forced-circulation heaters, the minimum volume flowrate
is the volume flow rate specified by the manufacturer of the

system as that which must atleast be maintainedinorderto

avoid excessive overheating of the heating medium.

2.4 Permissible working pressure

The permissible working pressure is the maximum safe
warking pressure as specified by the client or the manufac-
turer. '

2.5 Temperatures

For the purposes of this standard, temperatures shall be
taken to refer to the different temperatures of the heating
medium at the various points in the circuit (heater, heat
consumer, flow and return pipes).

2.5.1 Permissible working temperature .

The permissible working temperature is the maximum safe
temperature of the heating medium as specified for the
various components of the system by the client or the
manufacturer.

2.5.2 Heating medium temperature

The heating medium temperature is the temperature of the
medium in the centre of the flow section.

2.5.3 Feed temperature

The feed temperature is the temperature of the heating
medium at the heater outlet.

2.5.4 Return temperature

The return temperature is the temperature of the heating
medium at the heater inlet.

2.5,5 Film temperature

The film termperature is defined as the wall temperature on
the heating medium side, i.e. the tube inside temperature
(cf.figure B.1). Where tube walls are heated or cooled, it will
deviate considerably from the heating medium tempera-
ture, The point at which the film temperature is highest is
where the medium is subjected to the greatest thermal
stress. The highest film temperature is, among other things,
a parameter in estimations of the useful life of a heating
medium (cf. subclauses 3.2.2 and 3.2.7), whereas the gra-
dient between highest film temperature and medium temper-
ature measured in the same plane is an essential quantityin
any design assessment of a heater. See appendix B for the
basis of design for fuel-fired heaters, and the footnote on
page 13 for heaters heated by flue gas or electrically.

3 Safety requirements
3.1 Materials

3.1.1 The Technische Regeln (ir Druckbehdlter (Codes of
practice far pressure vessels) (TRB), 100 series, shall apply
for the materials used to construct heaters, vessels and
heat consumers.

3.1.2 The materials used for tubes shall be selected in
accordance with DIN 2401 Part 12 (at present at the stage of

-draft), the quality of the tubes being attested by submission

of atleast a DIN 50 049:2.2 certificate (test report), and for
high-temperature steel, by'a DIN 50 049-3.1 B inspection .
certrfrcate

313 A sultable high-temperature steel (e g. DIN 1?245

cast’ steeI} shall be used for the casings of pumps and

‘valves. For temperatures up to 350°C, nodular cast iron to

DIN 1693 Part 1 may also be used. In systems designed to

. . operate at temperatures up to 200°C, rated for a pressure

of 10 bar, and having a connéction of size DN 200 maximum,
DIN 1691 lamellar graphite- cast iron (minimum grade:
GG-25) may be used for pumps and valves that are not
designed for heating and cooling purposes and inwhich the
hedting medium is not heated above its boﬂing point at
atmospheric pressure

'3.1.4 For sealing purposes, rnetaHn: packing, soft metallic

glands and thermally stable soft sealants of quality It O or
better, as specified in DIN 3754 Part 1, are suitable,

3.2 Construction and manufacture

3.2.1 General '

Heaters, vessels and heat consumers to which the heating
medium is supplied and which fall under the provisions of
the Druckbehilterverordnung, shall be rated (TRB, 300°
series) and manufactured (TRB 200 series) as pressure
vessels.

Fuel-fired heaters shall be designed for a minimum pres-
sure of 10 bar, all other heaters and vessels (including those
vessels that have an open connection to atmosphere), fora
minimum pressure of 2 bar, unless the design of the system
requires them to be rated for a higher working pressure,

3.2.2 Heaters

The design of heaters in which a medium is heated shall
ensure that the walls and the medium are at no point heated
above acceptable limits, this requirement being generally
satisfied by forced-circulation heaters. Where tubular coils
are connected in parallel in the heater, particular care must
be taken to ensure that the permissible film temperature of
the medium in the separate tubes is not exceeded. Fulfil-
ment or nan-fulfiiment of the requirement must be detect-
able at least for the parts of the heater exposed to flame
impingement (e.g.by controlling the flow with the aid of flow
controllers as specified in subclause 3.2.11.5) (cf. Explana-
tory nates).

The manufacturer of the heater shall state the temperature
gradient between the highest film temperature occurring
and the feed temperature and shall submit proof,atleast by
way of calculation, for the value of the film temperature
(cf. Appendix B for guideline for the calculation of the
highest film temperature in fuel-fired heaters of heat
transfer systems).

If a volatile medium is heated in its liquid state and is then
conducted via a device designed to reduce its pressure into
an evaporator (flash tank), with the consequent separation
of the liquid and vapour phases, the heater shall be
designed and made in compliance with the same require-
ments as apply for forced-circulation heaters.

Heaters in which the medium is evaporated can generally
be operated with gravity circulation. The design of such heat-




ers, especially in the zone of the heating surfaces subject-
ed to highloads (e.g.asaresultofflame impingement), shall
ensure that the bubbles of vapour forming can be released
as rapidly as possible. The maximum heating surface load
and the permissible operating temperature shall be com-
patible with the heating medium.

3.2.3 Plpework and fittings

Differential thermal expansion shall be aIIowed for in the
design of the layout of the pipework or byinstallation of suit-

able expansion joints. Pipewark and fittings. shall be’

designed for a minimum nominal pressure of 16 bar and for
the highest heating medium temperature to which they may
be exposed.In the case of heating media which are operat-
ed above their boiling point at atmospheric pressure in the
vapour phase, pipework and fittings shall be designed fora

nominal pressure of 25 bar (cf. DIN 2401 Part 12).The p:p:ng
system shall be eakprcof cf. Explanatory notes).

3.2.3.1 Welded joints

Weldmg shall preferably be used forjointing pipework and
r:ttmgs the joints being executed as specified in DIN 8564

Part1bywelders who can submit proofof having qualified in
accordance with DIN 8560.

3.2.3.2 Screwed joints -

Screwed joints.which are pressure-tight are only to be used
up to size R1' as specified.in DIN 2998 Part 1,and only for
devices and fittings located in parts of the system in which

the temperature of the heating medium does not rise above |

50°C.

3.2.3.3° Flanged joints

Pipes, valves and fittings shall preferably be permanently
jointed (e.g. by welding). However, where that is not practi-
cable, flanged joints are permitted (e.g.joints as specified in
DIN 2401 Part 12 with bolting complying with DIN 2507),
such as:

a) flanges with flat face and seal (such as It seal, edged
seal, spiral-wound soft material seal, graphite seal);

b) flanges with raised face;

<) flanges with tongue and grocve face;

d) metal-to-metal pressure-tight joints, except for com-
pression couplings in sizes greater than DN 25;

a) screwed joints of measuring instruments not pressure-
tight on the thread.

3.2.3.4 Flexible fittings

Flexible fittings shall be welded on orconnected by flanged
joints, with due consideration being given to the manufac-
turer's instructions.

in particular, it shall be ensured that fittings such as expan-
sion joints or flexible hoses are not concealed from view
when mounted. Tubing shall be laid so as to have an ade-
quate bending radius. Flexible metal-braided metal tubes
or metal insulated tubes made from materials as specified
in DIN 17440 shall be used.

3.2.3.5. Stopvalves, controllers and rotary transmission
leadthroughs

All stopvalves, controllers, and rotary transmission lead-
throughs used shall be of proven suitability, or this shall be
documented (e.g. by presentation of the results of testing
by the valve manufacturer or by an accredited expert).

An example of a proven method for sealing spindles of stop-
valves and contraollersis the use of bellows-type seals orthe
renewal of packing (cf. Explanatory notes).

3.2.4 Pumps

Pump casings shall be designed to withstand at least a rat-
ed pressure of 16 bar (cf. Explanatory notes).The shaft seals
shall be of proven suitability, or this shall be documented
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(e.g- by presentation of tha results of testing by the pump
manufacturer or by an accredited expert).

Pumps with an extended cooling section (cf. [2]) have
proved suitable foruse in systems with the heating medium
operated below its initial boiling point at atmospheric pres-
sure,

If the bearings or shaft seals require coaling, then it shall be

- ensured that a warning device is actuated in case of failure

of the coqimg system..

Provision shall be made to ensure that any Ieakage of heat-.
ing medlum thraugh the shaft sealsis safely drained off and

. collected.Such heating medium is genera[ly not suitable for .

reuse (cf. subclause 7:3).
The transmission of excessively h:gh forces or moments

‘from the pipework to the pumps shall be prevented.
_In the case of media that are heated to above their bailing

paint at atmospheric pressure, pumps without shaft seals
(e.g. canned motor pumps and magneﬂcal y coupled |
pumps) have proved suitable.

3.2.5 Thermal insulation

Heaters, pipework and fittings, as well as heat consumers, .
shall be installed in such a way that at the permissible oper-
ating temperature of the heating medium the surface tem-
perature of neighbouring compenents comprising com-

bustible materials does not exceed 85°C. If the surface .~

temperature of walls, supports, ceilings, ar other.loadbear-
ing building elements can rise to more than 50°C,itis to be
ensured by suitable structural measures, by special thermal
insulation or by provision for adequate clearances, that no
damage occurs which might impair the stability of the build-

ing elements concerned. Thermal insulation shall be made

from non-combustible materrais (e.g.mineral fibres or glass
fibre).

At points at which there is a risk of the heating medium
escaping (e.g. at flanged joints and valves), the thermal
insulation shall be applied so that leakages can be detect-
ed (cf. Explanatory notes). )

3.2.6 Heating

Systems built to this standard shail be equipped with heat-
ing that responds quickly to contrcl and shutdown com-
mands. The heating equipment shall be designed for safe
operation without the need for constant monitoring (forin-
stallation in workspaces, see subclause 3.3.13).This require-
ment may generally be deemed fulifilled in the case of elec-
trical heating, or gas-fired or oil-fired heating or waste heat
systems equipped with suitable and reliable 2) controllers
and limiters.

Furnaces designed to operate with liquid and/or gaseous
fuels shall at least meet the requirements of DIN 4787 Parts 1
and 2, DIN 4788 Parts 1 to 3, while solid fuel furnaces shall
meet those given in TRD 413 and TRD 414.

2y Proof of the reliability of temperature controllers, tempera-
ture relief valves, flue gas temperature limiters, pressure
relief devices, safety valves, liquid level controllers and
limiters, and flow controllers shall generally be provided in
the form of a type test. DIN 3440 temperature controllers
and reliefdevices count as reliable if,on the basis of the suc-
cessful completion of a type test, they have been marked
with the DIN-Priif- und Uberwachungszeichen (DIN Test-
ing and inspection mark) and a corresponding registration
number, Details of testing laborataries for DIN 3440
devices,DIN 32728 liquid level limiters and DIN 32727 flow
controllers may be obtained from the Normenausschu8
Heiz-und Raumlufttechnik (Heating and Ventilation Stand-
ards Committee) of DIN, and those responsible fortestmg
otherdevices, from the Vereinigung der Technischen Uber-
wachungs-Vereine e.V. (Federation of Technical Inspec-
tion Offices), KurfirstenstraBe 56, D-4300 Essen 1.
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Fuel-fired heaters shall be pravided with a suitable safety
device (e.g.in the form of a reliable 2) flue gas temperature
limiter), which can be relied upon to prevent thermal over-
1-+ding of the heater by shutting down the heating.

Dewid Heatlng medium

3.2.71 The supplier of the heating medium shall indicate
the data required for assessing its serviceability and the
permissible feed temperature at which the heating medium
will remain fit for use for not less than one year.This assumes
that the heat transfer system has been designed inaccard-
ance with this standard and is operated properly. Due con-
sideration is also to be given to VD/-Richtlinie (VDI Code of
practice) 3033,

'3.2.7.2 The supplier of the heating-medium shall provide .

the-manufacturer and operator of the system with details of
all physical characteristics and chemical properties of the
medium. that are of relevance for the construction and
operation of the system and for aspects of safety (cf.
DIN 51522 and DIN V 51528). The manufacturer or supplier
of the medium shall state the highest temperature that is
not to be exceeded at'any point in the system.

3.2.8 Expansion chamber, safeguarding against
overpressure for heating media operated in their
liquid phase )

ansion chambers shall be des'igned to accommodate at

I=ast 1,3 times the increase in volume of the filling volume
occurring between the filling temperature and the permis-
sible operating temperature above the minimum filling level:

3.2.81 In the case of design's as shown in figures A.1and

A.2. the expansion chamber shall be connected to atmos-
phere via a suitablylarge opening in order to prevent the
occurrence of a dangerous pressure differential between
expansion chamber and atmosphere. This is ensured if the
cross section of the opening concerned at least meets the
requirements specified in table 1 (cf. Explanatory notes).

1.2.8.2 Inthe case ofdesigns as shownin figuresA.3andA.4,
the expansion chamber shall te fitted with a reliable device
protecting it against overpressure (e.g. safety valve, stand-
pige). Standpipes are permitted if the maximum gas averpres-
sure in the expansion chamber does not exceed 0,1 bar.
See DIN 3320 Part 1 for concepts relating to safety vaives.
Eroof of the adequacy of the safety device (e.g.as specified
in AD-Merkblatt (AD Instruction sheet) A 2) shall be provid-
ed by the builder of the system with respect to

- the volume flow which the inert gas system can release
in the event of failure;

b) the capacity of the filling pump in the case of overfilling;

c) the increase in volume under maximum absorbed heat.

3.2.8.3 Overflow pipes and relief devices of safety valves
on expansion chambers of systems as specified in sub-
clause 3.2.8.2 shall connect to any receiver vessel (cf. sub-
clause 3.2.10) provided, or to another open vesse| of ade-
quate size (cf. subclause 3.2.11.7).

If the devices safeguarding against overpressure in sys-
tems as shown in figure A.3 are mounted on the receiver
vessel instead of on the expansion chamber, there shall
be no means of shutting off the piping connecting the
expansion chamber to the receiver vessel and the pipes
shall have the same nominal diameter as that givenin table 1.

3.2.8.4 All system components capable of being indi-
vidually shut off from the expansion chamber, such as the
heater, pipewark,and heat consumer,and in which the heat-
ing medium can expand as a result of heat applied from out-
side,shall be provided with a reliable 2) device safeguarding
against the overpressure produced thereby.

), see page 3.

3.2.8.5 Systems fitted with expansion vessels shall be
provided with at least one expansion pipe connecting to
the expansion vessel.

Expansion pipes shall be capable of preventing an increase
in pressure of more than 10% above the permissible work-
ing pressure of the system. They shall be sized to suit the
output of the heaters,and be at leastas large as specifiedin
table 1.

Expansion pipes shall be laid ina continuous upward incline
with as little lateral offset as possible.The expansion vessel
is. however, not to be located directly above the furnace,
except where other provision is made to prevent any heat-
ing medium escaping from coming into contact with-the
heater (cf. Explanatory notes). . .

In the case of systems which are safeguarded against over-
pressure only at the expansion vessel, there shall-be no

" means of shutting off the éxpansion pipe, no redustioninits

cross section and.it shall be laid with a constant upward in-
cline to the expansion vessel. = }

' ‘Téblé 1. Nominal sizes for expansion and overflow pipes,

and for discharge and vent pipes, as a function
of hgater'outpu; i :

2 '-Em{m,nhsvwwﬁ 'Drm'-:twu\r._ Lo
Out-'put of heater. | Nomma! size of NclJmmal size of -
in KW 'l expansion ‘and _dlsgharg_e and
up to‘ overflow pipes vent pipes
: DN DN
25 - 15 20
100 - 20 E 25
600 © 25 32
900 - | 32 40
1200 40 ' 50
2400 50 65
6000 - 65 80
12000 : 80 100
24000 ' 10Q 150
35000 v 180, 200

To receive the entire expansion volume, a small vessel may
be installed in place of a large high-level expansion vessel,
this small vessel having a permanently open connection to
another vessel located at a point below it. In this case, the
liquid level in the high-level expansion vessel shall be main-
tained by means of an automatic contraller and a refill
pump.The overflow pipe between the two vessels shall be of
the same size as the reliefand overflow piping of the system.

In order to avoid flow of heating medium from high-level
expansion vessels with a total content of more than 1000
litres in cases of system failure, suitable measures shall be
taken as illustrated in figures A.S and A.6.

Quick-acting stopvalves (cf. figures A.5) shall be designed
so as to switch off the heating once they become operative.

Fast-draining devices connecting to a receiving vessel
located below it (cf. figures A.6) shall be operable from a
safe position. The nominal size of the drain pipe shall be
selected in accordance with table 1.1t shall be run to the
receivervessel overas shortadistance as possible and with

a constant gradient. A fast-draining device shall be installed ~
in the pipe which when operative switches off the heating
and the circulating pump. The heating medium shall be
protected against oxidation (e.g. by application of an inert
gas blanket).

In the case of systems with an overlying layer of inert gas,
the constant supply of gas shall be ensured. [t shall be pos-
sible to monitor the pressure in the expansion chamber
from the system control panel.

Liquid level indicators with glass tube, inspection glasses
(except for inspection glass plates made to DIN 7081 and



marked accordingly), and combustible or thermally un-
stable components are not to be used. Fittings must be
designated by the manufacturer as suitable for the given
application (e.g. for the highest heating medium tempera-
ture in the heater).In the casse of systems with an open con-
nection to atmosphere, sealable inspection pipes level with
the lowest liquid level, and fuel level plungers are deemed
suitable means for checking the liquid level.

The expansion chamber shall be provided with a reliable 2)

device which, if the liquid drops below thé minimum permis-

sible level,will.automatically switch off and lock the heating,
as well as generate an optical or acoustical warning signal.

3.2.9 Expansion chambers for operating systems with
heating media In their vapour phase

The design principles applying for expansion chambers in
systems operating with heat media in the vapour phase dif-
fer from those applying for systems operating with liquid
heating media, the size.of such chambers being a tunct:cn
of the required evaporation volume.

Theexpansion chamberin such systems generally serves to
separate the vapour phase of the heating medium from its
liquid phase. It may be integrated in the heater or installed
as a saparate unit. Safety equipment shall be installed in
line with the requirements specified in subclause 3.2.11.10.

3.2.10 Receiver vessels - _

Systems with’a permissible filling" volume of more than
10001 shall be fitted with a receiver vessel for drainage pur-
poses (cf. Unfallverhiitungsvorschrift VBG 64) which shall be
designed so as to be capable of receiving at least the

volume of-the largest system section that can be isolated.

Receivervessels shall preferably be installed at the lowest
point in the system and equipped with a filling level indica-
tor or a facility for checking the filling level, as well as with
drainage and vent devices. Where necessary, the vessels
snzll be provided with heating to avoid coagulation of the
heating medium. '

In the case of systems in which the heating medium is heat-
ed above its initial boiling point at atmospheric pressure,
receiver vessels shall always be provided. Vapours emitted
from the venting facilities shall be discharged safely, where
appropriate, by way of a condenser,

In the case of systems having a low filling valume, the heater
may be designed to fulfil the function of both expansion
chamber and receiver vessel.

3.2.11 Equipment

3.2.11.1 Heaters, vessels and heat consumers falling
within the scope of the Druckbehdlterverordnung shall be
equipped and marked in compliance with TRB 401 to 404.

The permissible working pressures indicated on the name-
plates of the individual pressure vessels are a function of
the permissible working pressures in the associated sec-
tions of the system and not of the rated pressure specified
in subclause 3.2.1.

Vessels that are not covered by the Technische Regeln fiir
Druckbehélter because they have an open connection to
atmosphere (e.g. expansion vessels and receiver vessels)
shall be provided with a nameplate on which a permissible
working pressure is not stated.

3.2.11.2 A temperature measuring instrument shall be
mounted in the flow pipe and a pressure gauge in the return
pipe.

In the case of closed systems, the expansion chamber shall
be provided with a reliable 2) pressure relief device which,
when operative, is to switch off and lock the heating as well
as generate an optical or acoustic warring signal. The pres-
sure must be set at a lower value than the response pres-
sure of the safety valve.
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3.2.11.3 The electrical componeants of pressure reiief
devices, as well as the associated auxiliary power circuits,
shall not be connected on the open-circuit principle, unless
in conjunction with an ambivalent connection. Pneumatic
or hydraulic control circuits downstream of the relief
devices shall be designed so that the switching off and
locking functions are ensured even if the control power is
interrupted. The devices shall, if the permissible limiting
value is exceeded, switch off and lock the heating as well as

- generate an optical or acoustic warning signal.

Heaters in which an unacceptably high heating medium
temperature can occur shall be fitted near the flow nozzle

“or in the flow pipe at the outlet from the heater with a reli-

able 2) temperature controller and a reliable2) DIN 3440 -
temperature relief valve. Controllers and relief devices shall.

" have transmitttng devices that are lndependem of each

other (cf. Explanatory notes). These devices may also be
installed elsewhere to control individual heat consumers.

3.2.11.4 In the case of forced-circulation heaters in which
the failure of a pump may lead to an excessive rise in the
temperature of the heating medium, two pumps, one’in
reserve,of adequate capacity shall be provided.The operation

of these pumps shall be by way of two mutually independent

power sources.The pumps shall also continue tofunction after
each shutdown of the heating for as long as is-needed to " -
ensure that there is no risk of the medium being heated exces--
sively. This does not apply to cases where the fast-shutdown
device specified in subclause 3.2.8. 5 is actuated.

One pumpand one power source are sufficient if no undue
rise in temperature of the heating medium can occurin the
event of the pump failing (e.g. by largely dispensing with
masanry linings that act as heat accumulator). The pump
shall in all-cases be connected in such a way that the heat-
ing is switched off and locked when it ceases to operate.

Dirt traps with remavable trays or reversible dirt traps are to’
be installed in front of the pumps. If 2 number of pumps
share a single suction pipe, itis sufficient forone dirt trap to
be installed in that pipe.

3.2.11.5 Inthe case of forced-circulation systems in which
a reduction in flow may give rise to an excessive rise in tem-
perature of the heating medium, a reliatle 2) flow controller
shall be installed which, if the minimum flow rate through
the heateris not maintained, shuts off and locks the heating
and generates an optical or acoustical warning signal
(cf. Unfallverhiitungsvorschrift VBG 64).

The volume flow rate or the highest film temperature shall
be monitored in the case of heaters with an output of up to
50 kW, for higher outputs, they must be measured and indi-
cated (cf. Explanatory notes). On start-up, it shall not be
possible to switch on the heating until the circulating pump
has become operational.

In the case of a cold start, the flow controller may be by-
passed until the heating medium has attained a viscosity
corresponding to the setting of the controller. By-passing
may only be effected by means of a supplementary
rellable 2) limiter or of another non-locking control. While
by-passing is effective, controllable furnaces shall only be
operated at their low load range.

In some cases, it may be expedient to install a closable
short-circuit between flow and return sides of the heateras
a means of reducing the cold start time for the heater.

3.2.11.6 Unfallverhiitungsvorschrift VBG 64 states that, in
order to prevent the escape of larger quanitities of organic
heating medium, supplementary stopvalves in the flow and
return pipes are to be installed in systems containing more
than 5t of liquid and that these must be operable from a
positian of safety.

For 2), see page 3.
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As a function of the size and design of the system,the provi-
sion of further stopvalves is recommended (cf. Explanatory
notes).

3.2.11.7 Vessels with an open connectlon to atmosphere
shall be equipped with vent pipes as specified in table 1.
Vapours emerging from these shall be discharged safely.
Such vessels shall be regularly inspected to ensure that
water is not present, ' ' : : '

4.2.41.8 Itistobe ensured that the heating mediumis,asa
function of the operational and safety requirements, of suf-

ficiently low viscosity (e.g. by provision of-trace heating).

3.2.11.9 Heat consumers that are heated by means of a
heating medium (e.g. counter flow devices, evaporators, air
heaters) shall be designed and built 'so that the heating
medium can neither enter the product nor the product

enter the medium (e.g. by welding pipes to tube plates).

If products are heated which have a-corrosive effect on the -

heating surface, appropriate corrasion protection meas-
ures shall be implemented. .

3.2.11.10 Equipment of expansion chambers,receiver ves-
sels and heaters in systems dperating with heating mediain
the vapour phase. o

The requirements to be met by the equipment of expansion
chambers, receiver vessels and heaters in systems oper-
ating with heating media in the vapour ‘phase derive from
TRB 401 to 404; in the range of equipment are included:

1. excess pressure indicators;

2. pressure relief devices; .

3. pressure gauges;

4. temperature relief devices3);

5. liquid level gauges;

5. feed devices for making up heating medium;
7. liquid level limiters.

Systems in which the return of condensate to the heateris
not effected directly via gravity butviaa condensation tank,
shall be equipped with feed pumps. "

When the safety valve is actuated, heating medium in the
vapour phase escapes.This shall be liquefied via a condens-
erand be cooled down untilitcan safely be drawn offto the
receivervessel.The size of the condenser shall be such that
it can condense the entire quantity of medium escaping
from the valve.

3.2.12 Electrical equipment

2.21241 Electrical systems onindustrial premises inwhich
heaters, receiver vessels, pumps or other machines and
apparatus containing heating media are installed shall
comply with the specifications given in the DIN VDE 0100
series of standards (cf. Unfallverhitungsvorschrift VBG 64,
clause 11).

3.242.2 The electrical equipment, such as wiring or
switches, shall be laid in the danger zone (e.g.near flanged
joints) so thatitis protected against the action of the heat-
ing mediunt in the event of its escaping e.g. by shielding or
by concealed installation of the equipment (cf. Unfallver-
hiitungsvorschrift VBG 84, clause 11).

3.2.12.3 Electrical trace heating shall be designed and
|aid so that there is no risk of the heating medium igniting.
They shall switch off automatically when the prescribed
temperature is reached.Such heating shall also be laid so as to
be protected from external influences (cf. Unfallverhitungs-
vorschrift VBG 64, clause 11).

3.242.4 At an easily accessible and safe location, an
emergency switch shall be installed governing those items
of electrical equipment, including the heating, which would

-3.3.1 General

represent a source of danger if they were to continua to
operate under system failure conditions (cf. Unfallver-
hitungsvarschrift VGB 64, clause 11).

Equipment which must continue to operate even in the
event of system failure (e.g.escape route lighting), shall be
safeguarded against explosion hazards.

3.3 Heater Installation

For héaters'lu_sed in a given fixed location, the following
specifications with respecttoinstallation will,dependingon

-the approval procedures applying in the individual German

Linder, and as a function of the total nominal thermal out-
put, need to be observed. - . . )

Installation below or above rooms designed for occupation .
is not permitted. N T
Where solid, liquid or gaseous fuels are used, the system,as

_a function of the thermal output of the furnace and where

the Verordnung iber genehmigungsbedirftige Anlagen
(German Regulation on systems subject to_mandatory
approval) is applicable, must be approved with regard to
pollution control, in addition to the procedure to be imple-
mented to obtain building inspectorate approval (agrément).
The installation of the heaters in work spaces shall permit
any heating medium escaping from the system-to be col-
lected and discharged safely. ' '

\f the formation of a potentially explosive atmosphere in the
room in which the heater is installed cannot be precluded,
measures as specified in paragraph 2 of clause 5 of Unfail-
verhtitungsvorschrift VBG 64 shall be implemented (cf. Ex-

~ planatory notes).

Portable, electrically heated heat transfer systems that are not
designed to fulfil a given function in a given location are not
subject to any approval procedure under building regulations.

3.3.2 Installation in heating rooms
Heating rooms shall comply with the relevant building regu-
lations and the relevant heating regutations of the German
Lénder.
Heating rooms for fuel-fired heaters shall be ventilated and
vented continuously when the heaters are in operation
(cf. Eplanatory notes).
The installation of heaters and vessels in the same room is
deemed safe.
The design of heating rooms shall ensure that any heating
medium escaping from the system is collected and dis-
charged safely. Gullies (floor drains) shall be equipped with
a shut-off device.In the roomin which the heaterisinstalled
a sign made of durable material shall be mounted, bearing
the following inscription:
Keep gully closed at all times.
Only to be opened to drain off water!

Receiver tanks have proved suitable for the safe discharge
of heating medium escaping from the heater.

3.3.3 Installation In work spaces

By way of departure from subclause 3.3.2, heaters may be
installed in work spaces, assuming the permission of the
building inspectorate, the trade inspection authorities, and
the responsible employers' liability insurance association
has been obtained.The installation of a fuel-fired heaterin
work spaces requires a legal exemption in accordance with
the regulations applying in the given German Land, which

3) Cft. Merkblatt (Instruction sheet) ZH 1/201 issued by the
Hauptverband der gewerblichen Berufsgenossenschaften
(Federation of the Employers’ Liability Insurance Asso-
ciations), obtainable from Carl Heymanns Verlag KG,
Luxemburger StraBe 449, D-5000 Koln 41,



correspond to paragraph 2 of clause 7 of the Musterfeue-
rungsverordnung (Modal Heating Regulatlon), as amended
in September 1987.Besides that, the installation of fuel-fired
heaters with a total thermal output of more than 50 kW out-
side heating rooms is only permitted by way of an exemp-
tion or dispensation in accordance with the regulations
applying in the given Land, which correspand to paragraph
g of clause 7 of the Musterfeuerungsverordnung. Such an
exemption may be granted if required for operational reasons,
and if it is ensured that any heating medium escaping cannot
ignite or be caused to explode, and if the nature of the opera-
tion and the rooms in which the heateris installed are deemed
safe. This is generally the case when, during operation, the
heater is under continual observation by a qualified person
and when the total content of the heater, plus two-thirds of the
content of the expansion vessel, does not exceed 5001 for
fuel-fired heaters, and 50001 for eIectrﬁcal heaters.
Application for approval shall be made early enough forthe
responsible authority (building inspebto‘rate. trade inspec-
tion office) to be able to influence the project.
Heaters are only to be installed in work spaces if the heat
transter systems also meet the following regyirements.
a) The heatersin the work spaces shall be installed in such
a way that any heating medium escaping may be col-
lected and discharged safely.

b) From every point in the work space two escape routes

must lead into the open air, at least one of which shall
not be longer than 25 m to the open air, to the stairwell
or to rooms offering an equivalent level of safety.

c) The work space and the installation of the heaters shall
comply with the guidelines for the installation of fur-
naces with a total nominal thermal output of more than
50 kW in rooms other than heating rooms (cf. Explana-

tory notes).

3.3.4 QOpen air installation

For heaters installed in the open air, the guidelines for the
installation of furnaces with a total nominal thermal output
of mare than 50 kW in rooms other than heating rooms shall
be applied by analogy.

3.4 Protection against accidental contact
and fire protection
3.41 Protection against accidental contact

Parts of heat transfer systems with a surface temperature in
excess of 110°C shall be cladded with non-combustible
material if there is a risk of accidental contact.This cladding
shall be fixed permanently and be so shaped that no
objects can be placed or left on it.

3.4.2 Fire protection

An adequate number of fire extinguishers satisfying the
requirements forfire class B as specifiedin DIN 14408 Part1
shall be kept ready for use near to heaters.?)

In the immediate surroundings of heaters, vessels, pumps
and heat consumers, automatic fire extinguishing equip-
ment operating with water (e.g. sprinkier equipment with a
uniform array of spray nozzles) shall be installed so that
water cannot come into contact with burning heating medi-
um. Permanent signs shall be located within easy reading
distance of heat transfer systems, bearing the following in-

scription:
Danger!
Do not use water to extinguish burning heating medium!

3.4.3 Safe removal of low-bailing constituents

If low-boiling constituents of the heating medium can accu-
mulate in quantities representing a hazard, then measures
(e.g.as shown in figures A.1 to A.4, or provision for their dis-
charge to the open air) shall be taken which either ensure
their safe dissipation or provide for inert conditions in the
expansion vessel,
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4 Initial Inspection and routine Inspections

Details of inspection are specified in the Druckbehilter-
verordnung. The most important requirements are da-
scribed below for the information of the users of this stand-
ard.

4.1 Pressure vessels

Inspection of heaters, vessels, system components, and -
apparatus which fall under the Druckbehdlterverordnung
shall be carried out on the basis of the criteria specified .
there. If they do not fall under that regulation, the client or
his representative shall indicate to the supplier on ord'aring
that the pressure vessels as supplied must complyivith the
_requirements of the Druckbehédlterverordnung. Pressure
" vessels that'are notrequired to be inspected by an expert
for acceptance purposes shall not be commissioned until
they have been subjected successfully to an acceptance
inspection by a qualified person. ;
In addition to the routine inspections prescribed in the
Druckbehédlterverordnung, the operator is also obliged to
have the system inspected under operating conditions
once a year by a duly qualified person of his designation,
This inspection shall comprise the entire system. Where
appropriate, such monitoring shall be placed on a contrac-
tual basis. ' - ;

For the above purposes, the operator of the system shall
provide the person performing the inspection with the
necessary data. Any defects discovered are to be made
good as directed by the inspector. '

4.2. Heating medium

As stated in the Druckbehdlterverordnung, the heating me-
dium is to be inspected for its serviceability by a qualified
person at least once a year, and otherwise as required (e.g.
when the mode of operation is changed). Reuse of the me-
dium is only permissible if the results of the inspection so
indicate (cf. implementing regulations pértaining to
clause 19 (3) of Unfallverhiitungsvorschrift VBG 64).

For the inspection of the heating medium, a specimen, pre-
ferably of 1 litre, shall be taken from the main stream of the
hot system by means of a specimen cooler, or by other
means where the temperature of the main stream is less
than 100 °C.The specimen shall be sealed immediately after
it has been removed, and kept sealed.

The operator shall provide the following informaticn:
a) age of filling;

b) maximum feed temperature;

c) top-up quantity at last inspection.

5 Inspection log

An inspection log shall be kept for each system,which shall
recard the result of the original tightness inspection priorto
commissioning, the results of the inspections subsequent
to commissioning and restarts, the results of the annual
system inspections, results of the heating medium inspec-
tion and of any repair carried out (cf. Unfallverhitungsvor-
schrift VBG 64).

6 Operating instructions

The manufacturer shall supply operating instructions for

the heat transfer system that meet the requirements of

DIN V 8418, These instructions shall contain, among other

information, the following particulars:

a) name and address of system manufacturer;

b) name, address and telephone number of customer ser-
vice;

Far 3), see page 6.




Page 8 DIN 4754

c) trade name and safety characteristics of heating
medium and the filling quantity required for normal
operation;

d) instructions on how to fill, start and shut down the
system;

e) details of emergency shutdown procedure.

According to Unfallverhiitungsvorschrift VBG 64, the opera-

tor is to prepare the operating manual on the basis of the

present standard, taking due account of the operating in-
structions. : '

7 Maintenance and'repair

7.1 Control and ‘safety devices shall be inspected for
efficient operation {cf table 1 of VDJrH!chrhfrpr’e 3033).

7:2 Repairs to the heat transfer system, and the filling,
refilling and taking of specimens of heating medium shall -

only-be undertaken by suitably trained and qualified per-

sons (cf.clause 5 of TRB 700 for details of measures relating
to Installation and maintenance).

7.3 Heating medium that has escaped from the system
shall only be returned to it afterits continuing serviceability
has been verified.

7.4 Welding work shall only be carried out on system
components when combustible vapour/air mixtures have
been removed by flushing with inert gas, and if this flushing
process is kept up during the course of the work (cf. Unfall-
verhlitungsvorschrift SchweiBen und Schneiden (Accident

‘prevention regulation on welding and cutting) (VBG 15)).

7.5 Saturation of the thermal insulation by the heating
medium (wick effect) gives rise to an increased fire hazard,
and-due allowance shall be made for this when selecting
and placing the thermal insulation material. Saturated in-
sulation material is not to be reused.
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Appendix A
Diagrams of heat transfer systems
(examples only, not intended to be exhaustive)

Figure A.1. Diagram of a system with an open connection Figure A.2. Diagram of & system with an open connection
of the expansion chamber to atmosphere’ of the expansion chamber to atmosphere, but
with a heater that can be isolated
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Figure A.3. Diagram of a system with inert gas blanket in Figure A.4. Diagram of a system with inert gas blanket in
expansian chamber and receiver vessel expansion chamber and with a heaterthat car
be isolated (cf. Explanatory notes, item 10)
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Figure A.5. Safety circuit for systems with a high-level Figure ‘A.6. Safety circuit for. systems with a. high-level

expansion vessel with a total capacity of more -

than 10001l providing for a shut-off facility to

be actuated in the event of a hazard occurring

(14). End of expansion pipe (7) here lies above

_expansion vessel with a total capacity of more

than 10001 - providing for a fast-draining
device (12) to be actuated in the event of a

- hazard occurring (basic system as per fig-

the maximum filling level in the expansion ure A1)
vessel (4) (basic system as per figure A.1)
Key to figures A.1to A.7
1 Heater (cf. subclauses 3.2.2, 3.2.3 and 3.2.11.10) 10 Safety valve (cf. subclauses 3.2.8.4 and 3.2.11.10)
2  Heat consumer (cf. subclauses 3.2.1 and 3.2.11.8) 11 Safety valve (cf. subclauses 3.2.8.2 and 3.2.11.10)
3 Circulating pump (cf. subclauses 3.2.4 and 3.2.11.4) 12 Fast-draining device (ct. subclause 3.2.8.5)
4 Expansion vessel (cf. subclause 3.2.8) 13 Fast-drainage pipe (cf. table 1 for nominal size)
5 Receiver vessel (cf. subclauses 3.2.10 and 3.2.11.10) 14 Shut-off facility (cf. subclause 3.2.8.5)
6 Filling and draining pump 15 Drain valve
7 Expansich pipe (cf. subclause 3.2.8.5) 16 Flash tank (cf. subclause 3.2.5)
8 Overflow pipe (cf. subclause 3.2.8.3) 17 Cooler (cf. subclause 3.2.11.10)
g Venting (connection to open air) (cf.subclause 3.2.11.7) 18 Heating (cf. subclause 3.2.11.8)
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b). System with gravity circulation (vapdur phase)

¢) Heating medium heated in forced-circulation, with vapour generation in flash tank.
Heating of consumer in gravity circulation.

Figure A.7. Diagram of systems in which the heating medium is heated above its boiling point at atmaspheric pressure
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Appendix B

Guideline for the calculation of the highest film temperature in fuel-fired heaters of heat transfer systems

As an aid in the calculation of the highest film temperature in the heater of heat transfer systems, Code of practice MB 6 was
prepared by a working group of the Fachverband Dampfkessel-, Behdlter- und Rohrleitungsbau e. V. (German Steam Boiler,
Vessel and Pipework Construction Association), with whose kind permission the complete text of the code is reproduced here

(cf. Explanatory notes).

The field of application of this guideline (clause 1 of the followmg text) does not |mply any limitation of that of the present

standard.

The code of practice was elaborated in the form of an mstrucnon sheet jointly by Warking Group Filmtemperatur of the heat.
transfer system manufacturers organized in the abcwe aSSOCIatIOr‘I and lhe Techmscher Ubenv&chungsverem Bayem e V.

(Bayern Technical lnspection Office).

Departures from the code are permitted where these can be jus_tified by cor‘respcnding test results or analysis. '

Contents
Page
B Field of applicaliON .\ vesmimimssmme i bs sve v s s = s 12
"B.2. General ......... 5 SRRROND RO WL T R .- SRS -0 N 12
B.3 Symbols, quantities and units ... ... . i il i i ieieaea 12
B.4 Notation ....... T et o Binsaiere somrs wiaslin aoensin s ST R S WG | SE
B.S Regquirement ............... e R R A A A G A R 13
B.6 Calculation procedure ...... oo iiieiiiisiiiiaiiaen, 13
B.1 Field of application @; mean flow rate of heating medium m/s
. " 2 4 d _
This code applies for DIN 4754 heat transfer systems. It Cs  black body radiation constant “f_"(m ‘K Jé C,:
serves to calculate the highest film temperature (i.e. high- ‘ 5,67 W/(m*-K")
est tube inside wall temperature) in fuel-fired heaters in D mean diameter of combustion chamber m
which the heating medium is present in its liquid phase. L effective straight tube length m
Pr  Prandtl number
B.2 General .
2 B o 7
The calculation procedure is based on the assumption that A
a) the heater concerned is assembled from components Re Reynold's number
essentially consisting of heating surfaces in the form of T dy
tubes in which circulation is effected by forced flow; Re = —1%
b) the combustion chamberis circularin cross sectionand 4
its size and design is such that the flame comes into Tg flame temperature K
contact with the walls neither across noralong its body; Tw pipe wall temperature = 9, + 273,15 K
c) the maximum density of heat flow rate in the combus- aj heat transfer coefficient of heating
tion chamber occurs at the circumference and that this medium W/(m?2-K)
ist desiganzeg afngmzn:;;;actured to comply with sub- epw  emissivity (flame/wall) —
GANEA el : n dynamic viscosity at ¢ Pa-s
- 2 &  mean heating medium temperature at
8.3 Symbols, quantities and units point of maximum density of heat flow rate °C
cp,  specific isobaric thermal capacity at Ji(kg-K) &, tube wall outside temperature %0©e
d, tube outside diameter m &,  maximum heating medium temperature
de  flame diameter m at tube wall inside e
d; tube inside diameter m A0 temperature increase at thermal interface K
f factors — A thermal conductivity at ¢ W/(m-K)
./ maximum density of heat flow rate W/m? kinematic viscosity at 3 m?/s




B.4 Notation
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Figure B.1 Heating medium temperature profile in heated

“tube

B.5 Requirement

The heat flow applied to the tube wall by way of the flame
and flue gases shall be dissipated by the heating medium in
such awaythat the permissible film temperature atthe tube

wall is nat reached and the initial boiling point not exceeded, -

B.6 Calculation procedure
B.6.1 Determination of highest film temperature*)
From the equation

- d -
e g (1)
i di
with fo = 0.9, to allow for the tangential heat loss in
tube wall,
the highest film temperature is obtained as
D= +AD (2)

This temperature is not to exceed the maximum permis-
sible film temperature specified by the heating medium
manufacturer,

;}E - 13'21.11 (3)

B.6.2 Determination of the heat transmission
coefficient at inside tube wall

For the heat transmission in a tube in which a fluid runs in

turbulent flow, the following equation applies [1]:

. A
Fi=lfi v — 0012« RO - pros (4)

]
in which factor fy (= 0,8) allows for the influence of
tube bends and the direction of heat flow [2].

The equation is valid faor:

10* < Re < 108
15 < Pr <500
d <L

B.6.3 Determination of density of heat flow rate

Fcr_the density of heat flow rate in acylindrical combustion
chamber, the following equation applies (2]:

= dF B~ - TFJ Tw-t
- fe— g . C P
do=l2 D TS [ 100 100

=f" 4 ' T (5)
For exw, see figure 8.3 and for §r see figure B.4,

Factor f; (= 1,15) allows for the convection compo-
nent and the gas edge radiation component.

‘}‘f";'c

For f, see figure B.5.

Q)
|

Figure B.2 Diagram of combustion chamber

")

%

[

i
QI—Q-

(basic equation for electrically heated and
flue gas heated heaters).
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1
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Figure B.5. Carrection factor f (approximation) for density of heat flow rate

with different excess air ratio and with preheated combustion air
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Appendix C

Description of system for purposes of obtaining approval for the construction and operation

of a DIN 4754 heat transfer system

Applicant
(name._company, address)

Operator i ' b
(name, company, address)

Place of insta!laticn - =, _ .

) ) (location, road and house number)

Manufacturer of'system
(name, company, address)

Total thermal output of system kW

Number olf heaters

C.1 Data.on heater nameplate

Manufacturer/ supplier

Serial number

Year of construction

Permissible warking pressure bar
Permissible operating temperature ol 0
Capacity litres
Qutput kw
Minimum volume flow rate m3/h

Component identification mark

C.2 Data on expansion vessel| nameplate

Manufa::urer!supplfer

Serial number

Year of construction

Permissible working pressure bar
2rmissible operating temperature G
Capacity litres

Component identification mark

C.3 Data on the nameplate of the receiver
vessel

Manufacturer/supplier

Serial number

Year of construction

Permissible working pressure bar
Permissible operating temperature 'C
Capacity litres

Component identification mark

C.4 Data on nameplate of heat consumers
(heating medium side)

No. 1 '

Designation

Manufacturer/supplier

Serial number

Year of construction

Permissible working pressure bar
Permissible operating temperature i o
Capacity litres

Component identification mark




No, 2

Designation

Manufacturer/supplier

Serial number

Year of construction

Permissible warking pressure

bar

Permissible operating temperature

Capacity

°C

Component identification mark

litres

No. 3

' Designation

Manufacturer/supplier

Serial number _

Year of construction

bar

Permissible working pressure

Permissible operating temperature

Capacity

Q

Component identification mark

litres

No, 4

Designation

Manufacturer/supplier

Serial number

Year of construction

bar

Permissible warking pressure
Permissible operating temperature

Capacity

°C

Component identification mark

litres

No. 5

Designation

Manufacturer/supplier

Serial number

Year ofI construction

Permissible working pressure

bar

Permissible operating temperature

*C

Capacity

Component identification mark

litres

C.5 Equipment

C.5.1 Data on system nameplate

System manufacturer
Manufacturer or supplier of heating medium
Designation of heating medium e
F_’e_rrnIssible_ fe_eld temperature of heatin.g medium _____°C

Filling volume , litres

C.5.2 Temperature relief valves

Nu mber

Manufacturer

Shut-off temperature . : s ¢

Component identification mark

'C.5.3 Flue gas temperature limiters

Number

Manufacturer

Shut-off temperature ' 'C

Component identification mark

C.5.4 Flow controllers

Number

Type--)

Manufacturer

Minimum volume flow rate m®/h or bar***)

Component identification mark

C.5.5 Liquid level limiters (expansion vessel)

Manufacturer

Component identification mark

**) See document detailing flow control.
***) Delete as applicable.




C.5.6 Safety valves

1 2 3 4 S 6 7
—
a) Nominal size
a) Type(s) b) Smallest valve
b) Type of loading port area, in mm Pl Response
Number | Manufacturer | Identification | ¢) Body materials c) Minimum free . ac]:e ot pressure
(standard flow area, in mm2 | [Nstallation set
designation) d). a,
11
C.5.7. Pressure-relief valves for closed systems ‘C.5.10 Circulating pumps
Manufacturer Number
Response pressure set bar Type
Place of insté“atfcn Manufacturer
Identification Flow rate m3/h
Head m

C.5.8 sSafety circuit for systems with a high-level
expansion vessel with a total capacity of

more than 10001

Type of circuit as in figure 5 or g*==*)

Manufacturer

Material of pressure-containing parts

Pressure rating (PN)

Naminal size (DN)

C.5.9 Details of heating

Manufacturer

Energy

Additional heating by flue gas (yes/no)

Additional electric heating (yes/no)

—_—

Description (to be given on an enclosure)

Pressure rating (PN)

Forced cooling required/not required*™)

C.5.11 Return pipe pressure gauges

Nominal range bar
C.5.12 Flow pipe thermometers

Nominal range il &>
C.5.13 Temperature controllers

Manufacturer

Shut-off temperature c

Identification

For *=*), see page 17.

"""") To be specified by manufacturer.



Standards of the
DIN VDE 0100
series Erectlon of power installations with rated voltages up to 1kV

AD-Merkblatt A2 Sicherheitseinrichtungen gegen Druckiberschreitung; Sicherheitsventile (Pressure relief devices: safety
valves)

Unfallverhdtungsvorschrift VBG 15  SchweiBen und Schneiden
Unfallverhiitungsvorschrift VBG 20 Kélteanlagen, Wiarmepumpen und Kihleinrichtungen
Unfallverhitungsvarschrift VBG 64 Wérmeﬁbenmgungsan!agen mit organischen Wérmetrdgern
Technische Regeln fir Druckbehalter (TRB):

TRE 100 Werkstoffe (Materials)

TRB 200 Herstellung von Druckbehiltern (Fabrication of préséure ve
TRB 300 -Sérech’nung (Design) ) i .
TRB 401. A'usi'f.isrung fiir Dr&ckbehé‘!ter; Kennzeichnung (Equipment for pressure v;esse!s:'markingj o
TRB 402 Ausriistung fﬁrbruckbe!_ré'!rer; Offnungen und Verschiisse (Equipment for pressure vessels; openings and closures)

" TRB 403 Ausriistung fiir Druckbehditer; Einrichtungen zum Erkennen und Begrenzen von Druck und Temperatur quuipment
for pressure vessels; devices for detecting and limiting pressure and temperature)

TRB 404 Ausriistung fiir Druckbehdliter: Ausristungsteile (Eduipment for pressure vessels: components)
TRB 700 Betrieb von Druckbehiltern (Operation of pressure vessels) '

TRB 801 Besondere D_ruckbt_ehémeknach Anhang I zu §12 Druckbehé".ftervemrdnung (Special-purpose pressure vessels as
covered in appendix 1l to §12 of the Druckbehélterverordnung)

Technische Regeln fiir Damptkessel (Codes of practice for steam boilers) (TRD):

TRD 413 Kohlenstaubfeuerungen an Dampfkesseln (Pulverized coal firing of steam boilers) .

TRD 414 Holzfeuerungen an Dampfkesseln (Wood firing of steam boilers) ) i .

Merkblatt ZH 1/201 Sicnerhéissregem fur die Ausriistung von Arbeitsstétten mit Feuerldschern (Rules for the furnishing of
workplaces with fire extinguishers) it : - ; )
VDI-Richtlinie 3033 Wérmedlbertragungsanlagen mit anderen Wérmetrdgern als Wasser; Au!bau,_ae_tr.-'eb und Instandhaltung

(Heat transfer systems operating with heating media other than water: canstruction, operation and maintenance)
Wasserhaushaltsgesetz (German Water Management Act)

Druckbehélterverordnung (Pressure Vessels Regulation)

Musterfeuerungsverordnung .

Verordnung liber genehmigungsbediirttige Anlagen

Aichtlinie firdie Aufstellung von Feuerstitten mit einer Gesa'mzwé'rmefea'srung von mehrals 50 kWin anderen Riumen als Heiz-

rdumen (Code of practice for the installation offurnaces with a total nominal thermal output of more than 50 kWin rooms other
than heating rooms) )

ssels)

Previous editions
DIN 4754: 10.74, 01.80.

Amendments
In comparison with its January 1980 edition, the standard has been completely revised (cf. Explanatory notes).
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(2] ‘Wagner,W. Warmetrdgertechnik mit organischen Medien (Heating medium technology with organic media), 4th ed., 19886,
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Explanatory notes

Legal provisions

The heat transfer systems operating with an arganic heat-
ing medium dealt with in this standard are doubtless to be
considered pressure vessels in the wider sense of the term,
even if the installation of switch circuits or other measures
will prevent the medium being heated to above its boiling
pcint at atmospheric pressure.

This fact was duly taken into account in the preparation of
the standard. The main technical requirements specified
in the standard will also be found in the Appendix to the
Druckbehilterverordnung in its version as amended on
1'May 1988. 'The previous edition ‘of this standard was
already approved by the building inspectorates, so that the
standard-is now binding on both the industrial and non-
industrial sectors. In addition, the standard has also met
with approval in neighbouring countries.The design of heat
transfer systems in terms of heating technology as spec-
ified in this standard in no way renders dispensable the
design of the system under the aspect of its mechanical
strength, for which the specifications given in the AD-
Merkbldtter of the B series apply. |

Re Foreword

Owing to the high operating temperature of heating media
it was considered necessary to include an introductory
remark to the effect that special competence is required
from the contractors involved in the design and installation
of such systems, ;

Re clause 1

For specific reasons, attention must here be drawn to the
fact that in the preparation of this standard consideration
was primarily given to the most common types of heat
transfer systems with proven perfermance records. Certain’
concessions are made with respect to smaller systems.
Thus, electrically heated heaters are to be manufactured for
a working pressure of 2 bar, unless for operational reasons
they are to be designed to withstand higher pressures.

Systems with a heating medium filling volume of less than
10001 no longer need to be equipped with a receiver vessel.
Deviations from the specifications of this standard are per-
mitted If proof is provided (e.g. by matzarials tests, experi-
ments, stress analyses, or experience in the operation of a
given system) that the level of safetyimplicitin the standard
has been realized by other means.

In the preparation of the standard, the requirements spec-
ified by the Wasserhaushaltsgesetz were also taken into
account.

Re subclause 3.2.1

Subclause 3.2.1 includes information on design pressures

for various system components.

The following is to be noted in this respect.

1. Fuel-fired heaters are to be manufactured fora working
pressure of 10 bar. This warking pressure is also to be
indicated by the manufacturers of the heaters on the
nameplate.Anumber of systems are,however, operated
ata lower pressure (pump head plus geodetic head).
The expert who is responsible for inspecting the given
system can determine the highest working pressure for
the heater under the physical parameters preventing
excess pressure,and have this pressure entered on the
neater nameplate instead of the working pressure of
10 bar.

Safety devices and the pressure to be applied in testing
the system for tightness as specified in TRB 801 are to
be selected as a function of the system pressure. The
respective companents are to be tested in the routine

inspection with the same pressures as were applied in
the initial inspection, Due attention shall be given to the
suitability of the safaty devices. The test may be con-
ducted using the medium thatis intended to be usedin
the system.

The significant values in the determination of the pres-
sure-litre product for the heater and for the other pres-
sure vessels within a heat transfer system are the actual
working pressures resulting from the pressure relief
devices installed.

2. Sufficiently large vessels, such as expansion vessels
and drain tanks that have an open connection to atmos-
Phere are not pressure vessels within the meaning of
the Druckbehélterverordnung. However, the responsible
committee was of the opinion that certain minimum
requirements should be specified for these ‘compo-
nents in order to ensure suitable design and adequate
safety in service. Such vessels are then to be designed
and manufactured in accordance with the provisions of
the Druckbehéiterverordnung. Accordingly, in sub-
clause 3.2.1, a pressure of 2 bar was also specified for
these vessels. ltems of equipment which would be
required for pressure vessels of similarsize and working
pressure, such as inspection glasses, are, however, not
required. They shall be equipped with a naméplate on
which as permissible working pressure the figure 0 or
‘atm.’ (for atmosphere) may be indicated. The manufac-
turer is then responsible for providing proof that the
vessels are of adequate size.The reférence to the ‘open
connection to atmosphere' is recammended. In such
cases, the obligation to have an initial inspection and
routine inspections carried out by an expert does not

apply.

Re subclause 3.2.3

As absolute tightness of pipework cannot be guaranteed,the
concept ‘leakproof’ was selected, the concept being
defined as a condition under which the system, system
componentsandaccessariesincluding all joints are at least so
tight that there is at no point any risk of fire or explosion,

The concept includes non-hazardous leakages that are
unavoidable for technical reasons, such as result from diffu-
sion processes or that are inherent in the system. Such
leakages cannot be precluded in the case of certain system
components (e.g. pumps or valves) after long service, as
these, owing to their construction, include selas which are
subject to dynamic stresses. Such leakages can, however,
be reduced to safe levels by proper maintenance or by in-
stalling special items of equipment.

The constant presence of an operator, or constant monitor-
ing, required in subclause 3.3.2 can also be effected by way
of a remote monitoring facility.

Re subclause 3.2.5

The insulation of heat transfer systems presupposes great
expertise and experience. A detailed treatment of the sub-
ject would go beyond the scope of the present standard
(see in this respect [2]).

Re subclauses 3.2.8.1 and 3.2.8.5

Supplementary to subclause 3.2.8.1,it should be noted that
proposals were received from various parties to cover in
this standard the design of systems with low-level expan-
sion vessels, to reflect actual heating engineering practice.
In the case of large-scale heat transfer systems operating with
arganic fluids, however, safety problems are encountered (e.g.
with regard to degasifying). The responsible commitiee thus
considered it inexpedient to include designs of this type in
this standard at this stage. The committee would welcome
receiving specimen designs and reports on experience
gained in the operation of systems with this type of vessel.



