Aplicatia 1

In sistemul anglo-saxon, unitatea de masura a cantitatii de caldura este BTU (British
Thermal Unit). Capacitatea termicd masica a apei 1n acest sistem este de 1 BTU/(1bx°F).
Stiindca 1 K=1°C=1,8°F si ca 1 Ib = 0,454 kg, sd se deduca relatia de transformare a
BTU 1in kcal siin J.

Rezolvare:

Relatia care defineste capacitatea termica masica este:

O=m-c,-AT=m-c, (t, 1)

in care:

Q — cantitatea de caldura utilizata la incalzirea celor m unititi masice de apa;
¢, — capacitatea termicd masica a apei;

1> 1 t; — temperaturile finale si initiale ale apei.

0=11b-121Y jop=1BTU
Ib-°F

i = 1 BTU = 0,252 kcal
3 °C=0,252 kcal

>

kcal

[}

0=0,454kg-1

Dar 1 kcal =4190 J =4,19kJ = 1 BTU =0,252x 4190 J = 1055,88 J = 1,055 kJ

Aplicatia 2

Transferul de caldurd conductiv prin pereti plani paraleli este descris de ecuatia:

A
:—XAXAT

Q o

in care:

Q — cantitatea de caldura transmisa prin conductie;

0 — grosimea peretilor;

A — aria suprafetei prin care se transmite céldura;

AT — diferenta de temperatura intre cele doua fete ale peretilor.

Sa se determine unitatea de masura a conductivitatii termice, 4, in SI.

Rezolvare:

Din ecuatie rezulta:
X:Q—ﬁDimensional, [ﬂ]:[ Q-5}_J/s-m_ J AW

A-AT AAT| m K smK mK



Aplicatia 3

Folosind metoda analizei dimensionale, sd se gaseasca ecuatia criteriald care descrie
curgerea fluidelor, considerdnd ca fenomenul este influentat de: lungime (1= [L]),
viteza de curgere (v = [LT']), densitatea fluidului (p = [ML™]), viscozitatea fluidului
(n= ML'T")), tensiunea superficiald (o = [MT™?)), acceleratia gravitationald

(g =[LT?]), caderea de presiune (AP = [ML'T]).

Rezolvare:

Se foloseste Teorema 7:
m=7;n=3(M,L, T) = i=m-n=7-3 =4 grupuri adimensionale =;
Relatia cautata va avea forma:
F»(my, 3, m3, m4) = constant
Se aleg drept marimi comune /, v si p.
Astfel:

72_1 =la1 'Vbl _pcl ‘gdl

z, =1 v . p= . (AP)"

7[3 :las ,vbs _pcs ,ludz

72_4 — la4 'Vb4 'pc4 '(Td4
Intrucat my, ... , 74 sunt adimensionale, se obtine (rezolvand sistemele de ecuatii in care
se impune d; = 1):
/-

g Fr

—2 =]

ﬂ'lzll.v_z.po.glz

Aplicatia 4

Miscarea unui fluid este reprezentatd de ecuatia criteriala:
Eu = f(Re,Fr).
Sa se stabileascd conditiile pentru care acest proces poate fi modelat la scara de
laborator. Daca fluidul care va fi folosit in prototip este glicerina care va fi raportul de
transpunere la scard maxim realizabil, daca fluidul utilizat n model este:

a) glicerina;

b) apa;

¢) eterul etilic.
Se considera cd atat in prototip, cat si in model, procesul decurge la 293 K, temperatura
la care proprietatile fluidelor implicate au urmatoarele valori:



Fluidul Glicerina Apa Eter etilic

Densitate (kg/m’) 1260 998 710

Viscozitate (mPa.s) 1480 1 0,24
Rezolvare:

Ecuatia care descrie fenomenul este de forma:

Eu=a x Re" x Fr" (D
Conform teoriei similitudinii, cele doud curgeri, din model (M) si prototip (P), vor fi
similare daca sunt descrise de aceeasi ecuatie si daca sunt indeplinite simultan
conditiile:

Rey = Rep (2)
FI'M = FI'P (3)
Tinand cont ca:
Re=2""! @)
U
Si:
/-
Fr= V—f (5)
din (2) si (4) rezulta:
V_M:lP'/UM'pP (6)
Ve Ly Hp Py
iar din (3) si (5) rezulta:
12
Y e )
Vp [,

Eliminand v;/vp intre ecuatiile (6) si (7), se obtine relatia:

()5 ) ®
Iy Pp Hy

Relatia (8) permite calculul rapoartelor de transpunere la scara in functie de proprietatile
lichidelor (densitate si viscozitate) folosite Tn model si n prototip.
Deoarece in prototip se foloseste glicerina, ecuatia (8) devine:

3 2 2 2
L | (14801 [ Py — 138 Pu (9)
Iy 1260 My "y

a) in model se foloseste tot glicerina

Ecuatia (9) devine:

3 2
(lij :1,38('0—]%} =1,38-0,7248 =1 D> =]y

M Hy

b) in model se foloseste apa
Ecuatia (9) devine:



M

3 2
(l—”j :1,38(2] =1,38-996004 =1374485,52 €=> l—”:106 €2 [p =106%x]y

M

¢) in model se foloseste eterul etilic
Ecuatia (9) devine:

3 2
[I—Pj = 1,38(7—10] =1,38-8751736=12077396 €=> U3 =217 €= [p =217xly

M 4 M

Concluzie:
Folosind tot glicerind in model, nu se moate modifica scara — era evident, intrucat Fr si

Re sunt incompatibile;
Folosind alte fluide cu proprietati diferite se introduc distorsiuni care permit evitarea

100 ori mai mare decat modelul, iar folosind eterul etilic se poate obtine un prototip de
200 ori mai mare decat modelul.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


