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Computer aided design of waste heat boilers
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‘ heat bollers, which he besn developed in

Zagr { Iroiu ry of Thermopowesr FLant Frocess Equipment
arnd Boilers - Zagreb,Yugoslaviad.
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1. INTRODUCTION
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Different types of fuel can be used as heat-szources and during
the design is made a great number of tables, diagrams and
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avatem for designing and modelling of waste-heat boilers. Two
parameters have been taken into consideration s

d far such installations on the markety
Flexibility of the systemn by unification and
stardard tion of assemblies and parts.

2. BASIC CHARACTERISTICS OF THE SYSTEM

Y

a1

+or
two

o

from the title, the system has been conceilved
and modelling of waste-heat boilers.In both phases
types of waste-hasat boilers have been taken into
ceration @

1) Waste-heat boilers with heating assemblies only (hot water
waste~heat boilers)

2 Waste-heat boilers which,in addition to heating

ahlies have also got some other assemblies {avaporator,

vaporator, cooler, eto.) (Steam waste-heat bollers?.

&

[ E
am well as  two hasic positions of waste-heat boilers
horizontal and verticsl.

The following have been treated in all variants

1o e

ste—~heat beoilers with  longitudinal flow  (smoke tube
toboilers!.
Ea b e-heat boilers with cross flow with @
-~ bare tubess
= finned tubesy
tudded tubes;
with in line or staggered arrang

@l

-

ament .

The following are the elements upon which, in the design phase,
the solutions are chosen i

o Exchange suwface - @must take possible the heat exchange
with required reserves.

S Housing of boiler - ;must make possible the regul ar
installation of assembles and satisfy
the safety reguirements.

A.  By-pass - solving the problem of ducts,if required.

4. Hydrodynamic and aserodynamic criteria.

In case of modelling of a waste-heat boilers the dominant
criteria are the same as in its design, only the approach is
different - the system checks the above four criteria for the
already  known  geom of  waste-heat boiler. Some of the
mocdul s u 4 in the phase of design are used here as well, but

difference is in the fact that the program completes its
: at  the moment when in the design phase the generating of
satisfactory variants would begin. In designing the system for
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met e, meathod of bisection) as  well as
lation and  extrapolation methods {apline,
b, )

tor-Raphison®
VEr il ous i
Mewton, Res

sel, @

The e zary controls have also been built
broth in the above stated
of package. The  programs
EFE T E
1. Fatal error - errors  which are such that the o
af program would necessarily cause elther an intercruption or
wreorng  result. Im  that case the performeaonce is stopped.
2 Warnir errars - arrors which  point out that some of the
regquiremsnts  have not = omet,  but  the pr s 1s not
irtererup
Im both o the program automatically approaches the error
file and wi s out & me e informing about the type of
error, place of its ensrgen and parameters which cad [

into the programmes
in abther |2

st inuation

. REALIZATION OF INPUT - OUTPUT

Inm & riumbier of prograns packages the input of date can
cause  saerious  problems  bto users (because  of the fear from
making e ignoranc of the programme, bad lesding thro
the system of La o inadequate instructions). Beoaw
of  that  we R « in creating input module, to achie
Ly e ip between  man and computer. The module
for  input  of contains  three possibilities of work
1) SBtudyving
2y Blow mode of operation (the computsr leads the
through pannel s, aftfering the avallable s .
3y Buick  mode of operation ~ designated for the users who are
wall  acguainted with the system and do not need ditional
explanations.

O

VE &

The uwuser is also able to correct errors in already input data
withowt e ing the perfornance of the program.
While modelling the output of the results of the programme we
had the following in minds:
1y To whom the output dis desi
#2) The results of sach module
to the user.

i ordance to  the first requirement, six different
af output have been made:
the deslgners
the VEr s
i ion authorities
the commercial treatmentsy
enerating instructions:
510G PUrpOSEes;

i

rateds
at the programme must be visible

Each of them contains information required exclusively by the
particul ar group of users.
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The second requirement has arisen mainly from the need for
wusing particular modules apart from the whole.

6. CONCLUSION

The CAD of waste-heat boilers has been developed to operate at
all e—-heat boiler design : in proposal design, at
the lﬂltld] :ign stage and  detail  design  stage of the
project. It has been found out that when the system is used,
the design  times for the various stages are reduced and it is
possible to automate a great number of the routine tasks
related to design.

focording to that we have achieved the following @

- offering time has decreased about fouw times;

~ design time has decreased three timesg

- project team has been reduced on one thirds
coste of making technical documentation has decreased about
2@ %

- manufacturing cost has decreased about 25 % {(because of
using standardized assemblies and parts);

fat the same  time, the modular system of the package make it

Il ible +to extend the possibilities of the system by means of
implementation of new regulations and rules for such units, as

well as by implementation of new optimization methods.
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