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I INTRODUCTION

Hydrmshmamic coupling basically comdsits of m oopeller and n
urhine confoingd in & suitable housing. The pnmasy wheel is
comnected o inpuat shaft and the secondary one te eutput shaf. Tt
iransmits the engine wrque o the ansmision. ln princaple,
ramsmittable torque of complefely filled coupling increases
coatinuously with decreasing speed ratio down o almess 0 [1).
Hyifrodynansie coupling can be best clossifisd mio mwo main
groups secording w application. Chve group comprises starting and
slip eouplings with 8 consuwe od fillog, The other group
cnmprises  vasigble-speed  couplings i require ond  ennble
variations in the degres of filling during operation fof speed control
12.3]

Today, hydrodymamic couplings age widely applied m ransmission
ol emergy o oll branches of indestry:  irenspon imsins, process
euiipaicnl o leather, lood and chemical indusiry, and nening,
mechavery foo mietal, wosed and textite trentment and sic

M avm of this paper is 1o present s method of parametne
modelag for fast design of the main parts of a hydmodyamic
coupling. It is based on AwoDesk lovemor mieracting with
Microsoft Excel spreadshes program. Presented inethod provides a
toal for putomatic 20 model generation of the hydrsdymamic
coupling purnp and turbine igelier i CAD environmend

2 MATHEMATICAL MODEL

Calculation of gesmetrical parmmeters of a hydrodvimnic coupling
15 based tm one - dimensional medel of fwd ow, ad on the
theory of conformey. Man perposs of this calculation method i
provide  means  for  designme 8 hydrodyoomic  couplng
correspanding o predefined working charsctenstics.

Sqarming inputs chat will be wsed for detennmining the geomerrical
porumeters of bydrodyaamdc  coupling one deficed by design
requirements. These requirements neceasarily include:

P Power trmsmitted to the pumgp shinft by driving mochine
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Calculation of hydrodynamical coupling geonwirical parameters
can be represented according o nexs algorythn [ 1.4, 4,6):
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F. USING PARAMETERS IN AN AUTODESK
INVENTOR MODEL

Using  mathematical model  presenied in previous  chapier,
numerical algonthm lor calculation of main dimensions of a pump
& cwell a8 5 neorbdoe impeller i3 developed. For thal puspose,
Microsedt Ewcel spreadsheet platforin was used. Cheometncal
madeling of the hydrodvnamie coupling’s prowiyvpe was carmed
aut in Auolesk Invemor environment because of possihility 10 use
parametric modeluyy approach sz well s en extemnal application
for calculmien

Fack dimension or olher measuremend sdded ¢ 1 model s
autpmariically emablished a5 a parameter of a medel Such
parameiers can be used in equations from which other parameters

are derived,

[n epse of oeing the same parsmMCiErs I various models, parameters
cam be defined i Microsoft Excel spreadsheer, which in mum, can
e embedded or linked to the Inventar pams or assemblies.

W% Excel spreadsheet contnining the model parameters s required
fo be im the following format;

- The dara can scan in any cell of the spreadsheer.

- The dato dvems can be i rows ar columns, bl they mast be in the
coitecs  ofder.  parameler nane, value of equation, il of
LGRS LI EELEEL, CORUTE.

= The parmmeter name and value are requared; the acher iienis are
optsanal,

= I umits of measuremens for o parameter are ool specified. the
default wists for the model are asiigned when you wse the
paramercr. Te create o paranveter wilthowl units, enter LI, i the
unite cell

- Column or row hesdinges or other information can be included in
the spreadsheet, bur they must be omside die ok of cells that
cominins the parameter definitans
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! Exgemple of a dable of peramelers

Once creptesd, & parsmeters spreadshest can be used e drnve the
dimsensions of 0 model or porsmeeters of festures applied o o
el

Spreadsheet ix linked to the model by selecting ihe “paramerers”

{ ﬂ yihwsiten From the Standard Teslbar, clicking the Lk bunon
afler ihe Farameters dinfog - box appesrs. amd apecifyng the
itarting cell of the spreadsheet in the Open dinlog - box. fallowed
b clicking Link buton in e same dinkog.

After o parameters sprexdshest has been successfully linked 1o the
wmdel, list of madel parameters in the Parnmeters dialog - box will
be updaed, and it will resemble the one in the Figure 2

(58]

By lnking an Excel spreadsheet e Invenior meodel, one -m
smplify the process of penersting siedlar models based on tie
lame parAmMECrs, and oven completely dubmmatize a design o
semies of products sharing the same geemetrical shape.
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Autpdiibization of the design of serles of products begins with a
creation of a spreadsheet containing the approprinte caloulation of
model geometnical parameters based on relevanl mgats. An
example of caleulation of hydrealic  coupling  geametrical
parameters, contalning & bst of relevant inputs is shown in the

Figure 3,
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3 Mudel porameters calenlation spreadsbiec

By changing the valwes of inpurs, te values of moded pornmerers
ate changed, thus creating a mode! which dunensons and workieg
festures can be actively driven by thoae values. loputs relevant for
the model can be: tranemitied power of longue required. shafi
speed, ele. Crearing a model with spreasdshest - driven parameters,
once it i3 linked 10 an Excel worksheet, amounts w s rey sar
Ievenior sketching/modeling provess, with an exceprion thal actial
values of skeich dimepsions and defining values of wark featiores
applied io 0 mods] are not entered. but replaced by thedr names as
defined in table of parameters

Exatiples of table of parameters of o completed port, o5 well oz an
liventor sketch creaied using a parameters spreadshest are dhown
in the figures 4.6,
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4 CONULUSIONY

Adter reviewing the mathematical basics of hydrodymaimi: couplaing
development. this aricle elnbormes 8 method for poomation of
nydrachymammc coupling J0smede] development,

The method provides s ool for aulomatic generstaen of
ivdrachmamoc coupling pump and terbiee mpellers 30 models, m
AabeDesk Invenior snvirenment. bated on Invenlor mlérscling
wiiti  Microsoft  Excel spreadshees  program.  Geometrical
parameters are determined using the cabeulacing algorithm provided
in the chopter 1 of this paper, Means for linking of AuwoDesk
Inventar 31 models and Micraaofl Excel sprendsheet are discussed
m chapier I,

The intention of the presesied project was o provide e engimeers
with the wol for hydrodvoamic coupling design, withour a deeper
knewledpe of hydrodynamic aspects of the coupling or methods for
s mathematical description. Considering that the coupling parts
redevamt m terms ol hydrodynamics are generated automatcally,
enpitders would anly be requited w desigh the pams of ihe

coupling that ase mat of hydrodynanie imporance.
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