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Abstract

The convection heat transfer inside a tube filled with a porous material under the constant heat flux thermal boundary condi-
tion which is widely used in practical applications is studied in the present article. The Darcy—Brinkman—Forchheimer model
is used to cover a wide range of working mediums from clear fluid flow to slug flow (Darcy flow). The case of temperature-
dependent thermal conductivity is considered in the present study and the corresponding Nusselt number is analytically
obtained using perturbation techniques for the first time. The change in thermal conductivity with respect to temperature
occurs at high-temperature applications wherein high-temperature variations exist as well as the radiation heat transfer. A
linear model for the thermal conductivity variation with temperature is considered in the present study. The obtained pro-
file for the Nusselt number can be used for quick calculations as well as validation of numerical and experimental studies,
especially at high temperatures wherein the experimental studies are accompanied by higher uncertainties. The results show
that the Nusselt number increases linearly with the linear increase in the thermal conductivity and as well the heat transfer
rate. Furthermore, results show that the Nusselt number (and the heat transfer rate as well) shows more augmentation to the
thermal conductivity enhancement due to the temperature-dependent nature of thermal conductivity (especially arising from
the radiation heat transfer) in comparison with the clear fluid flow case.

Keywords Porous media - Temperature-dependent thermal conductivity - Darcy—Brinkman—Forchheimer model -
Perturbation - Radiation—convection - High-temperature applications

Abbreviations s Porous medium shape parameter
< Specific heat at constant pressure (Jkg™' K1) T Temperature (K)
Cr Inertial constant T, Bulk mean temperature (K)
Da Darcy number, K/R? T, Wall temperature (K)
F Forchheimer number u Dimensionless velocity
G Negative of the applied pressure gradient in the u* Velocity (ms™')
flow direction (Pa m™") i Normalized velocity
K Permeability of the medium (m?) U* Mean velocity (ms™h
k Thermal conductivity (Wm™' K™ X, r Dimensionless coordinates
M Viscosity ratio x* r* Dimensional coordinates (m
Nu Nusselt number Greek letters
q" Heat flux at the wall (Wm™2) . . . . .
R Tube radius () € Linear proportlopgllty multiplier of the variable
thermal conductivity model
0 Dimensionless temperature
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Subscripts

c Molecular
i Inlet

r Radiative
Introduction

Generally, heat transfer is common in many applica-
tions from chemical reactions [1, 2] to energy storage [3]
or energy production [4, 5], especially renewable energy
sources [6]. The heat transfer at high temperatures happens
in industrial [7, 8] as well as research applications [9, 10]
from fossil sources [11] to solar collectors [12]. At high
temperatures, to achieve higher heat transfer rates to avoid
hot-spot and over-burning phenomena [13, 14], using porous
materials is suggested which increases the overall thermal
conductivity of the working fluid [15, 16]. Because of a high
change in the temperature of working fluid/medium in these
cases, the change in the thermal conductivity may be consid-
erable. Hence, temperature-dependent thermal conductivity
should be adopted [17, 18]. The present study aims at ana-
lytically investigating the heat transfer at high temperatures
by considering the above-mentioned cases.

Analytical study of heat transfer which proposes a defi-
nite equation for the Nusselt number is the first aim of the
researchers. But, because of the complexity of the real prob-
lems, it is not available for any cases very easily. Hence,
many researchers tried to study the heat and fluid flow in
porous media analytically in possible cases. Nield and
Kuznetsov [19], for the first time, modeled the radiation
heat transfer inside a porous material with a temperature-
dependent thermal conductivity and proposed a closed-form
solution for the forced convection inside a porous-filled
channel. As mentioned, obtaining a closed-form solution for
the convection—radiation heat transfer is not very easy [20]
and Nield and Kuznetsov [19] only obtained the closed-form
Nusselt number for two limiting cases of the clear fluid flow
(i.e., s=0, wherein s is the porous medium shape parameter)
and for the slug flow (i.e., s — o0). Later, Dehghan et al. [21]
developed their study for a wide range of porous materials
raging form clear fluid flow to the slug flow for the porous-
filled channels using the Rosseland approximation method to
model the radiation heat transfer in porous media. As men-
tioned, however, a theoretical study obtains more unproduc-
tive results, but theoretical dealing with such complicated
problems is not very easy. Hence, numerical modeling of
such problems is more common within the literature. Sheik-
holeslami et al. [22] numerically studied the natural convec-
tion heat transfer inside a fully nanofluid-filled porous media
in the presence of a magnetic field and the radiation heat
transfer modeled by the Rosseland approximation method.
They found that the magnetic field has negative effects on
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heat transfer. Anirudh and Dhinakaran [23] numerically
simulated the natural convection—-radiation heat transfer in
a flat-plate solar collector filled with porous media. They
showed that there are many unknowns in the physical phe-
nomenon and further experimental studies are required.
Habib et al. [24] performed a pore-scale analysis on the
dynamic response of forced convection in porous medium.
It was concluded that the linearity of forced response is kept
at smaller values of Reynolds number.

The heat transfer inside a tube is a classic and basic phe-
nomenon that widely occurs in practical applications like
solar collectors. Many studies have been done on this sub-
ject in the case of relatively low-temperature applications
wherein the radiation heat transfer is not very dominant.
At high temperatures, the radiation heat transfer cannot be
ignored and plays a key role in the heat transfer, but perform-
ing experimental studies especially to find out what would
happen inside the porous medium is not as easy as the low-
temperature ones. Hence, to have a better look inside the
problem, an analytical study may fill this gap. According to
the above-mentioned literature study, no closed-form solu-
tion has been presented for the case of forced convection
within a porous-filled tube with a temperature-dependent
thermal conductivity and the present study aims at fill-
ing this gap. A linear profile is considered for the thermal
conductivity variation with respect to temperature. Per-
turbation techniques are used to find closed-form Nusselt
numbers, and then parametric studies are presented to dis-
cover the response of the heat transfer rate to the governing
parameters.

2. Mathematical modeling

As shown in Fig. 1, the most general governing equa-
tion describing the conservation of momentum for the
Darcy—Brinkman—Forchheimer is [26]

2 Crpu #2
Heft du*_i_idu* —ﬁu*—L+G=O. 1)
dr «2  rxdr=x K \/I_{
-
(u,T)
2R ]_f‘ —

Porous medium

Fig.1 Schematic diagram of the saturated porous tube [25]
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The parameters used in the equations are introduced in
the nomenclature. The porous medium assumed to be homo-
geneous and isentropic. The energy conservation equation
for the porous medium is

0 1 0
—(pCpu * T) = ——<r *

0x * r % Or %

k‘)—T). )

or =
The effective thermal conductivity is
k= (1= ¢k + k. 3)

Because the thermal conductivity (k) is a function of tem-
perature (7), it cannot be brought out form the differential
operator. The boundary conditions of Eqgs. (1) and (2) are

z:r%0=au*ow=R)=Q 4
T —0atr*=0
ors* . (5)

T=T, at r =R

Since a constant heat flux is imposed on the wall, the
wall temperature (7,) is not constant and varies along the
flow direction.

Analysis and solution

To perform a general analysis, the governing equations, as
well as the boundary conditions, should be converted to the
dimensionless forms. The momentum equation becomes

du  1du u MFu?
Ml —+-—— | - — - 1=0.
(dr2 * r dr) Da + (6)

du

— =0, =1)=0,
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The dimensionless momentum equation and the corre-
sponding boundary conditions now are

du 1du |

= - F — = 1
2 ra S°u su” + 0, (10)
du
ar | u(r=1) (11)

s is called the porous medium shape parameter:

1 [
s_\/DaM’ Da’ (12)

The normalized velocity (i) and the mean velocity (U*)
are

p=2*

U (13)
R

U x= 2 d 14

#= o [ wrrdrs (14)
0

The above momentum equation with the corresponding
boundary conditions was solved by considering two cases:
large (s> > 1) and small (s < < 1) s values, respectively, by
Hooman and Gurgenci [27] using straightforward expansion
method and Dehghan et al. [25] using the matched asymp-
totic expansions method:

A ooy, SF o6 o4 2 2y.
=21 r)+144M[2r O +9r =21+ 0(s°); s <1,
(15)
1-— -1

1- 2(s‘1 + s—z)

To solve the energy equation, the following parameters
are introduced:

. T-T,

=T 1. an
1 R

Tm:R2U>|</0 u s Tr + dr . (18)

As mentioned, a linear dependency for the thermal con-
ductivity on temperature is considered:

k=k,(1+ —T Tw =(1+¢€6
= ky, TT = (1 +£0), (19)

where k, is the thermal conductivity at 7, and € is the linear

dependency multiplier. The Nu is defined as

2Rq”

Ne=—2>2
! kO(TW - Tm) (20)

Equation (2) is rewritten as follows:

d d r-T, oT
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The energy balance gives [18]

or 24 -
ox*  pc,RU % (22)

Now the dimensionless energy equation as well as the
boundary conditions yields

d’0  (1+¢€6)do de\?> .
1+e0) Y @ —) Nu=0. (2
(1+€0) — +—— dr+e(dr FaNu=0, (23)
do
@l 0, 61)=0.
&, =0 o0 (24)

To find the temperature field, an expansion according to
the below is considered (for the case of s< < 1):

0 =0,+s0, + O(s?). (25)

One can find that

4 _ 4,2
6=Nu{r 4r-+3 Fs

- 8 _ 80+ 184 —16r7+5
3 4608M(r r’+ 13r r+)

eNu?
128

(—r8 +8r% — 22/* +244% — 9) + O(sz)
(26)

By using the compatibility condition ( fol ufrdr = 0.5),
one can show

=1 27)

29Fs >—£Nu2 59 _
1920

11
”(E ~ 34560M
Equation (27) is a singular algebraic perturbation equa-
tion which yields

Nu=§<1
11

29F’s
oo +0.58 ) + 0(s%); s < 1.
+ Zooon 038 ) + (s*): s (28)
For the case of s > 1, by adopting an expansion in the
form of Eq. (29), one can show that dimensionless tempera-

ture would be according to Eq. (30):

0=0,+5"0,+570,+0(s7), (29)
p= N <1 2y 4t i)
4(1—;+5—2> § §
2
+32 1£N': (=t +27 1),
( _E+s_2> (30)

where the compatibility condition yields
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(32)

The source of temperature-dependent
thermal conductivity

The temperature-dependent thermal conductivity arises from
at least two sources: (1) because of high-temperature varia-
tions which lead to having different thermal conductivities
at different temperatures and hence a temperature-dependent
thermal conductivity becomes important [17], and (2) from
the radiation heat transfer within porous materials seen at
high temperatures. The thermal conductivity of any material
varies with temperature and, to describe this variation, the
simplest model is a linear profile, which has been used in the
present study. For the second case, the Rosseland approxi-
mation can be used for modeling the radiation wherein the
porous medium is optically thick [19, 21]:

_40'n2 dar*
3 dre’

q, = (33)
One can rewrite the above equation as follows using the
Taylor series (T* = 4T3T - 3T3):

ar 166n2T3 dar

o T e dd 34
Tdr* 3 drx (34

4 =

Here the molecular conductivity (k.) should be summed up
with the radiative thermal conductivity (k,) to obtain the
total or effective conductivity:

k=k, +k,. (35)

Validation

First, the Nusselt number is translated at limiting values,
i.e., for s=0 and s — oo which, respectively, show the clear
fluid flow and the slug flow (or the Darcy regime). For s =0,
one can easily show that Nu = %(1 + 0.58¢). The Nusselt
number for the clear fluid flow (s =0) and for the constant
thermal conductivity (e =0) is Nu=48/1124.36 [28] which
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Fig.2 Effects of thermal conductivity variation on the bulk mean
Nusselt number

is completely in agreement with the present study. For the
slug flow, the present Nusselt number is Nu = 8(1 + 0.66¢)
which shows that for a constant thermal conductivity the
Nusselt number would be 8, in agreement with the Ref.[28].
For the ranges between these two limiting cases, Fig. 2 is
plotted. It shows that the present Nusselt number is com-
pletely in agreement with that of Ref.[27].

Results and discussion

The Nusselt number versus a wide range of porous medium
shape parameter (s) is shown in Fig. 2 for different values
of linear dependency multiplier (&) of thermal conductivity.
The porous medium shape parameter (s) is a dimensionless
parameter showing how much the porous medium affects
the fluid flow. Very small s values represent the clear fluid
flow corresponding to a parabolic velocity profile, while
very large values of s represent the Darcy regime or the
slug flow wherein the velocity profile is almost uniform
in any cross section of the tube. For any ¢ value, the Nus-
selt number starts from a minimum value corresponding
to s =0 (the clear fluid flow) and increases by increasing
the porous medium shape parameter to a maximum seen in
the slug flow regime when s— co. The results show that the
maximum sensitivity of the Nusselt number to the porous
medium shape parameter is seen for the range of 10<s< 100
wherein the maximum change in the velocity profile from
the parabolic-shaped one to the flat one occurs, especially in
the near-wall region which directly influences the convection
heat transfer phenomena.

Meanwhile, it can be found that the Nusselt number is
more sensitive to the linear dependency multiplier (&) of
thermal conductivity in the slug flow regime rather than the
clear flow regime. In other words, by increasing the porous
medium shape parameter, the sensitivity of the Nusselt

number to the thermal conductivity enhancement originat-
ing from the temperature-dependent nature increases. This
matter together with the fact that the thermal conductiv-
ity of a medium with a higher s value is higher than the
counterpart one with a lower s value (for the combination
of a low conductive fluid with a higher conductive solid
substrate of a porous material) reveals that the heat transfer
rate augmented much more for the case of slug flow than
that of the cleat fluid flow with respect to the temperature-
dependent nature of thermal conductivity. As mentioned
earlier, the radiation heat transfer inside a porous material
can be modeled using the Rosseland approximation method
which yields a temperature-dependent thermal conductivity
called the radiative conductivity (k,). Hence, the radiation
heat transfer for a medium with higher s values increases
the overall heat transfer more effectively compared to media
with lower s values. According to Eqs. (28) and (32), ana-
lytical results revealed that the Nusselt number shows a lin-
ear dependence on the linear dependency multiplier (e) of
thermal conductivity with the factor of 0.58 for the case of
clear fluid flow and 0.66 for the case of slug flow. This trend
is seen in Fig. 3.

Figure 4 illustrates the effects of the non-linear drag force
(called the Forchheimer term, shown by F) on the Nusselt
number. As expected, the non-linear drag has negligible
direct effects on the Nusselt number. The non-linear drag
only increases the pressure drop without any considerable
change in the velocity profile. Hence, it has no direct effect
on the Nusselt number. The physical interpretations confirm
the analytical solutions obtained in Eqs. (28) and (32).

To find out the dominant parameters on the temperature
field and to study their effects, Fig. 5 is potted. Because of
a higher Nusselt number seen in Fig. 2 for higher porous
medium shape parameter (s) and since the Nusselt number
is the slope of the dimensionless temperature profile at the
tube wall (i.e., r=1), a temperature profile with a higher

Fig.3 Effects of porous media shape parameter on the Nusselt num-
ber
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Fig.5 Effects of porous medium shape parameter (s) on the dimen-
sionless temperature profile: a constant conductivity (e=0); and b
variable conductivity (e =0.2)

magnitude of the slope at r=1 shows a higher dimensionless
temperature value at the centerline. Hence, the centerline
value of the dimensionless temperature profile is higher for
the higher porous medium shape parameter. By increas-
ing the temperature-dependency multiplier of the thermal
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Fig.6 Effects of variable thermal conductivity assumption on the
dimensionless temperature profile: a s=0.01; and b s=100

conductivity (i.e., €), the dimensionless temperature profile
becomes more uniform which translates to a higher magni-
tude of the dimensionless temperature profile’s slope at r=1
and as well a higher heat transfer rate and a higher Nusselt
number is resulted, which are well consistent to the results
obtained in Fig. 2.

To investigate this trend in more detail, Fig. 6 is plotted.
It can be seen that the dimensionless temperature profile
is more sensitive to the temperature-dependency multiplier
of the thermal conductivity (i.e., €) at the higher s value
according to what was seen for the Nusselt number in Fig. 2.
In other words, at higher porous medium shape parameters,
wherein a denser (low porosity) porous medium is placed
inside the tube, the role of temperature-dependent thermal
conductivity or the radiation heat transfer (the two source
of the temperature-dependent thermal conductivity) would
be more important than the case of clear fluid flow or high
porous materials which translates to low s values.
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Conclusions

The forced convection heat transfer inside a porous-filled
tube under the constant heat flux thermal boundary con-
dition has been studied analytically assuming a tempera-
ture-dependent thermal conductivity. The Darcy—Brink-
man—Forchheimer equation has been used to model the flow
within porous media. The energy equation has been solved
by the perturbation techniques and closed-form Nusselt
number relations have been obtained. The source of linear
valuation of the thermal conductivity has been discussed
and the parametric studies have shown that the Nusselt num-
ber increases linearly with a linear increase in the thermal
conductivity. In addition, it has been found that the Nusselt
number enhancement arising from the thermal conductivity
increment is higher for higher porous medium shape param-
eters. In other words, the slug flow shows more enhancement
in the heat transfer with respect to the thermal conductivity
increment compared to the similar clear fluid flow case. This
point proves the use of porous materials at high temperatures
more than the previous findings which were founded on the
enhanced thermal conductivity characteristic.

References

1. Shadloo MS, Xu H, Mahian O, Maheri A. Fundamental and engi-
neering thermal aspects of energy and environment. J Therm Anal
Calorim. 2020;139(4):2395-8.

2. Nabipour N, Daneshfar R, Rezvanjou O, Mohammadi-Khan-
aposhtani M, Baghban A, Xiong Q, Li LK, Habibzadeh S,
Doranehgard MH. Estimating biofuel density via a soft comput-
ing approach based on intermolecular interactions. Renew Energy.
2020;152:1086-98.

3. XuH, Wang Y, Han X. Analytical considerations of thermal stor-
age and interface evolution of a PCM with/without porous media.
Int J Numer Meth Heat Fluid Flow. 2019;30:373—-400.

4. Saffarian MR, Bahoosh R, Doranehgard MH. Entropy generation
in the intake pipe of an internal combustion engine. Eur Phys J
Plus. 2019;134(9):476.

5. Huaxu L, Fugiang W, Dong Z, Ziming C, Chuanxin Z, Lin B, Hui-
jin X. Experimental investigation of cost-effective ZnO nanofluid
based spectral splitting CPV/T system. Energy. 2020:116913.

6. Moravej M, Saffarian MR, Li LK, Doranehgard MH, Xiong Q.
Experimental investigation of circular flat-panel collector perfor-
mance with spiral pipes. J] Thermal Anal Calorim. 2020. https://
doi.org/10.1007/s10973-019-08879-1.

7. Dehghan M, Rahmani Y, Ganji DD, Saedodin S, Valipour
MS, Rashidi S. Convection-radiation heat transfer in solar
heat exchangers filled with a porous medium: homotopy per-
turbation method versus numerical analysis. Renew Energy.
2015;74:448-55.

8. Yunos NF, Najmi NH, Munusamy SR, Idris MA. Effect of high
temperature on reduction-controlling reaction rate of agricultural
waste chars and coke with steelmaking slag. J Therm Anal Calo-
rim. 2019;138(1):175-83.

9. Sheikholeslami M, Sheremet MA, Shafee A, Li Z. CVFEM
approach for EHD flow of nanofluid through porous medium

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

within a wavy chamber under the impacts of radiation and mov-
ing walls. J Therm Anal Calorim. 2019;138(1):573-81.

Ibanez G, Lopez A, Lopez I, Pantoja J, Moreira J, Lastres O.
Optimization of MHD nanofluid flow in a vertical microchannel
with a porous medium, nonlinear radiation heat flux, slip flow and
convective-radiative boundary conditions. J Therm Anal Calorim.
2019;135(6):3401-20.

Deng J, Song JJ, Zhao JY, Zhang YN, Zhang YX, Shu CM. Gases
and thermal behavior during high-temperature oxidation of weath-
ered coal. J Therm Anal Calorim. 2019;138(2):1573-82.

Bellos E, Tzivanidis C. Thermal efficiency enhancement of nano-
fluid-based parabolic trough collectors. J] Therm Anal Calorim.
2019;135(1):597-608.

Hadipour A, Zargarabadi MR, Dehghan M. Effect of micro-pin
characteristics on flow and heat transfer by a circular jet imping-
ing to the flat surface. ] Thermal Anal Calorim. 2020. https://doi.
org/10.1007/s10973-019-09232-2.

Xu HJ, Xing ZB, Wang FQ, Cheng ZM. Review on heat conduc-
tion, heat convection, thermal radiation and phase change heat
transfer of nanofluids in porous media: fundamentals and applica-
tions. Chem Eng Sci. 2019;195:462-83.

Sheikholeslami M, Ellahi R, Shafee A, Li Z. Numerical investi-
gation for second law analysis of ferrofluid inside a porous semi
annulus. Int J Numer Meth Heat Fluid Flow. 2019;29:1079-102.
Dehghan M, Valipour MS, Saedodin S, Mahmoudi Y. Thermally
developing flow inside a porous-filled channel in the presence of
internal heat generation under local thermal non-equilibrium con-
dition: a perturbation analysis. Appl Therm Eng. 2016;98:827-34.
Dehghan M, Vajedi H, Daneshipour M, Pourrajabian A, Rahgozar
S, Ilis GG. Pumping power and heat transfer rate of converging
microchannel heat sinks: errors associated with the temperature
dependency of nanofluids. J Thermal Anal Calorim. 2019. https
://doi.org/10.1007/s10973-019-09020-y.

Khan AA, Naeem S, Ellahi R, Sait SM, Vafai K. Dufour and
Soret effects on Darcy-Forchheimer flow of second-grade fluid
with the variable magnetic field and thermal conductivity. Int J
Numer Methods Heat Fluid Flow. 2020. https://doi.org/10.1108/
HFF-11-2019-0837.

. Nield DA, Kuznetsov AV. Forced convection in cellular

porous materials: effect of temperature-dependent conduc-
tivity arising from radiative transfer. Int J Heat Mass Transf.
2010;53(13-14):2680-4.

Nield DA, Kuznetsov AV. An historical and topical note on
convection in porous media. J Heat Transf. 2013. https://doi.
org/10.1115/1.4023567.

Dehghan M, Valipour MS, Saedodin S. Temperature-dependent
conductivity in forced convection of heat exchangers filled with
porous media: a perturbation solution. Energy Convers Manage.
2015;91:259-66.

Sheikholeslami M, Sheremet MA, Shafee A, Tlili I. Simulation of
nanoliquid thermogravitational convection within a porous cham-
ber imposing magnetic and radiation impacts. Phys A. 2020. https
://doi.org/10.1016/j.physa.2019.124058.

Anirudh K, Dhinakaran S. Numerical study on performance
improvement of a flat-plate solar collector filled with porous foam.
Renew Energy. 2020;147:1704-17.

Habib R, Karimi N, Yadollahi B, Doranehgard MH, Li LKB. A
pore-scale assessment of the dynamic response of forced convec-
tion in porous media to inlet flow modulations. Int J Heat Mass
Transf. 2020;153:119657.

Dehghan M, Jamal-Abad MT, Rashidi S. Analytical interpretation
of the local thermal non-equilibrium condition of porous media
imbedded in tube heat exchangers. Energy Convers Manage.
2014;85:264-71.

Nield DA, Bejan A. Convection in porous media. New York:
Springer; 2013.

@ Springer


https://doi.org/10.1007/s10973-019-08879-1
https://doi.org/10.1007/s10973-019-08879-1
https://doi.org/10.1007/s10973-019-09232-2
https://doi.org/10.1007/s10973-019-09232-2
https://doi.org/10.1007/s10973-019-09020-y
https://doi.org/10.1007/s10973-019-09020-y
https://doi.org/10.1108/HFF-11-2019-0837
https://doi.org/10.1108/HFF-11-2019-0837
https://doi.org/10.1115/1.4023567
https://doi.org/10.1115/1.4023567
https://doi.org/10.1016/j.physa.2019.124058
https://doi.org/10.1016/j.physa.2019.124058

1950 M. Dehghan et al.

27. Hooman K, Gurgenci H. A theoretical analysis of forced convec- Publisher’s Note Springer Nature remains neutral with regard to
tion in a porous-saturated circular tube: Brinkman—Forchheimer jurisdictional claims in published maps and institutional affiliations.
model. Transp Porous Media. 2007;69(3):289.

28. Bejan A. Convection heat transfer. New York: Wiley; 2013.

@ Springer



	Analytical Nusselt number for forced convection inside a porous-filled tube with temperature-dependent thermal conductivity arising from high-temperature applications
	Abstract
	Introduction
	2. Mathematical modeling
	Analysis and solution
	The source of temperature-dependent thermal conductivity
	Validation
	Results and discussion
	Conclusions
	References




