Fluxo de calor na placa sul
americana

Fluxo de calor global

https://engineering.und.edu/research/qgl
obal-heat-flow-database/data.html



https://engineering.und.edu/research/global-heat-flow-database/data.html

Densidade de fluxo de calor = o
A quantidade de calor atraves da superficie S em um QT L
intervalo de tempo At sera dado por: =7
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A dimensao da densidade de fluxo de calor é [E/L].

Unidade no SI: W/m?, no caso da Terra utiliza-se um sub-

multiplo: 102 W/m?2 (mW/m?3).

Valores tipicos de densidade de fluxo de calor sdo da

ordem de (40 a 90)102 Wm= )
dT/dz ~ 20-40 °C/km na crosta - condug&o de calor 1. ﬂ P08 R

dT/dz ~ 0,2 °C/km no manto - calor transferido por
conveccao

dgua em culigdo isolante témico barra metdlica gelo em fusdo




‘ Temperaturas no interior da Terra
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Fig. 4.7. Design of a deep sea probe

for determination of terrestrial heat

flow in the ocean floor.

Ti,2 3 = fin probes for thermomecters

Wi,2 = probes with electrical heater
and thermometer for in situ

_EiTa Cut crown with o measurements of thermal
core friction socket conductivity of sediments.




Distribuicio de dados
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http://www.datapages.com/gis-map-publishing-program/gis-open-files/global-framework/global-heat-flow-database

‘ Distribuicao de dados
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Figure 1. Map of heat flow measurement points. Many data points are hidden by later plotted points. Note
the very inhomogeneous distribution (Aitoff World Projected Projection).

Davies, 2013



HEAT FLOW IN pcol/emes

‘Fluxo de calor
Nnos
0Cceanos

SCLATER ET AL.: OCEANIC AND CONTINENTAL HEAT FLOwW
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‘ Mapa global de fluxo de calor grid 2°

a) Evaluate heat flow in cells with
1 : x : : 3 = e 3 ocean crust younger than

== Ssa S S 67.7Ma using age and half-

: space model (eq 1)
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Evaluate value in remaining cells
with Heat Flow Data using the
mean (fig?) or median (fig 8)
value area-weighted

[0] Therefore to limit the effects of hydrothermal

circulation, I have applied a simple half-space
model (equation (1)) in regions of young ocean

crust

Q =y %3 I[l}
where (0 is surface heat flow (mW m_l}, 1 is age Evaluate value in remaining cells
{Myr), and C is a constant (mW m > Myr""). I use " ﬂu::?nasre;mﬂ;ﬂ?ﬁ:e i
the value C =490 mW m~> Myr", as derived by pelope il hest fowrasdng
Jaupart et al. [2007]. They derive this value by _ mean (fig 7} or median (fig 8)
using data beyond the age affected by hydrother-

mal circulation and adding the additional data
point that conductive heat flow would be zero at
infinite age.
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apa ¢lobal de fluxo de calor grid 2°
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Figure 4. Map of the predicted heat flow in regions with oceanic crust younger than 67.7 Ma. Prediction
uses equation (1) and the ages from Figure 3, area weighted. The legend uses deciles for the classes. The
same legend classification is used for all the following maps unless otherwise stated.



Area-weighted Data based Heat Flow estimate on 2 degree grid (mW m#*-2)
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Figure 5. (a) Area weighted heat flow on the 2° equal area grid in regions with heat flow measurements and
(b) global map of the number of heat flow measurements in each cell.




apa global de fluxo de calor grid 2°

Heat Flow based on Geology (mW m*-2)
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Figure 6. Global map showing the heat flow assuming that a correlation between heat flow and geology
held everywhere.




Mapa olobal de tluxo de calor grid 2°

Tabela 1 : Valores de densidade de fluxo térmico para feigdes geoldgicas nos continentes e oceanos
(Pollack et al., 1993).

Giobal Mean Heat Flow, mW m™?
Number of Area of
Description I° Elements Earth, ¢ Observed g:::,d:;: e Al;:nge.
Oceanic
Cenozoic undifferentiated 1,038 22 89.3 43.7 0.0 66.4
Mesozoic undifferentiated 88 0.2 44.6 2.2 66.4 245'0
Quaternary 653 12 139.5° 93.4 0.0 1.6
Pliocene 1.571 24 109.1° 81.2 1.6 5.3
Miocene 5.120 9.2 81.9° 55.5 53 237
Oligocene 5.152 7.1 62.3° 39.9 23.7 36.6
Eocene 5.028 7.8 61.7* 29.3 6.6 5.8
Paleocene 2,117 3.9 65.1° 343 578 664
Late Cretaceous 3.857 6.9 61.5 31.5 66.4 34'0
Middle Cretaceous 5.641 1.2 $6.3 21.8 84.0  119.0
Early Cretaceous 2,609 4.3 53.0 21.6 119.0 144:0
Late Jurassic 1.868 3.8 51.3 16.9 144.0 163.0
Oceanic totals 34,742 60.6 ’
Conuninenial

Subaqueous continental 5.461 9.1 0T 53.6

undifferentiated
Cenozoic sedimentary and 4.115 8.1 63.9 27.5

metamorphic
Cenozoic igneous 666 1.1 97.0 66.9
Mesozoic sedimentary and 2.681 4.5 63.7 28.2

metamorphic
Mesozoic igneous 2,459 1.6 64.2 28.8
Paleozoic sedimentary and 5,126 5.9 61.0 30.2

metamorphic
Paleozoic igneous 236 0.4 57.7 20.5
Proterozoic 7.700 6.2 58.3 23.6
Archean 1,544 2.5 51.5 25.6
Continental totals 30,058 39.4




Mapa global
de fluxo de
calor grid 2°

Final Estimate of Heat Flow (mW m*-2) (Area-weighted Mean)
Bzt Bei-62 66 - 68 73-77 N 95- 131
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Figure 7. Global map of Earth Surface Heat Flow, in mW m 2, It uses the individual components given by
Figures 4-6. All component estimates were derived using the mean.

Final Estimate of Heat Flow (mW m*-2) (Area-weighted Median)

B :-50 P 55-58 61-63 70-80 I 99- 129
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Figure 8. Global map of Earth Surface Heat Flow, in mW m =, Tt uses the ocean heat flux estimate given
by Figure 4, but the data and geology correlation components use the median as opposed to the mean in deriv-
ing the estimate in the unioned polygons.



Mapa geotermal
da América do

Sul

Heat Flow Map of South America
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Dados de fluxo de calor na América

do Sul

Dados na area continental até 1992: 655 pontos em 8 dos 13 paises
Convencional = 21,5% medida de temperatura em profundidade dentro de um poco

Temperatura de fundo de poco (BHT) = 37% medida da temperatura no fundo do pogo
junto com as perfilagens geofisicas durante a perfuracéo de pocos de petroleo.

Convencional + fundo de poco = 2,6% perfilagem convencional, mas apenas no trecho final
da perfilagem.

AqUifero = 2% mede a temperatura da 4gua bombeada mais a produtividade do poco
Mina = 2,6% mede temperatura na superficie e em profundidade dentro de minas.

Geotermometros = 28% os geotermdémetros de Na-K-Ca e SiO, determinar a temperatura da
agua no reservatorio

Descarga do aqUifero = 5,6% geotermdmetros mais a temperatura da fonte e descarga da fonte
para modelar o fluxo em profundidade.

Medidas oceanicas = 1 medida no Lago Titicaca = perfilador mede a temperatura em 5
posicdes diferentes e a condutividade térmica em 3 posicdes diferentes ao longo da
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Distribuicao
dos dados

Distribuicéo regional: possivel
dividir em 5 grupos: (figura 2)
Regido da Cordilheira dos
Andes = distribuicao razoavel;

Bacias Pre-Cordilheira =
distribuicao razoavel;

Bacias e depressoes do norte;

Plataforma Brasileira =
distribuicao razoavel;

Plataforma Patago6nica.



South Latitude
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Distribuicao dos
fluxo de calor

dados representativos (sem os dados de
geotermoOmetros) e relacao entre fluxo de calor e
idade onde ndo tem nenhuma informacao.

a maior parte dos Andes, os valores sao
maiores que 75mW/m? e que para a Plataforma
Brasileira variam entre 45 e 75 mW/m?.




Distribuicao de fluxo de calor mais recente
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Distribuicao de fluxo de calor mais recente

(a) First order polynomial
representation of heat flow in South
America, based on conventional and of |
BHT data sets. (b) First order
polynomial representation of heat flow
in South America, based on data set of
mixed quality (see text for details). (c)
Fourth order polynomial representation
of heat flow in South America, based
on conventional and BHT data sets. sof
The contour interval is 5mW/m?Z. (d)

Fourth order polynomial representation
of heat flow in South America, based

on data set of mixed quality (see text

for details). The contour interval is
10mW/m2. The points are locations of

heat flow measurements.
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‘ Comparando mapas de fluxo de calor

Heat Flow Map of South America
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Fig. 6. (caption opposite)
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Distribuicao de fluxo de calor mais recente

Residual anomalies of fourth order 10+ i
polynomial representation relative to B
observed values of heat flowin South
America. The triangles indicate 0 250
locations of heat flowmeasurements.
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‘ Comparacao de mapas de fluxo de calor

Heat Flow Map of South America 621
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Dados da AS no banco mundial de dados.
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