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ABSTRACT

The Bianchi type-Vlo universe filled with dark
energy from a wet dark fluid has been consid-
ered. A new equation of state for the dark en-
ergy component of the universe has been used.
It is modeled on the equation of state p=
7(p—p.) which can describe a liquid, for ex-
ample water. The exact solutions to the corre-
sponding field equations are obtained in quad-
rature form. The solution for constant decelera-
tion parameter have been studied in detail for
power-law and exponential forms both. The
case y=0,y=1 and y=1/3 have been also
analysed.

Keywords: Cosmological Models; Wet Dark Fluid;
Cosmological Parameters

1. INTRODUCTION

The nature of the dark energy component of the uni-
verse [1-3] remains one of the deepest mysteries of
cosmology. There is certainly no lack of candidates:
cosmological constant, quintessence [4-6], k-essence
[7-9], phantom energy [10-12]. Modifications of the
Friedmann equation such as Cardassian expansion
[13,14] as well as what might be derived from brane
cosmology [15-17] have also been used to explain the
acceleration of the universe. A particular case of the lin-
ear equation of state has used in the cosmological con-
text by Xanthopuolos [18], he considered space-times
with two hypersueface orthogonal, spacelike, commut-
ing killing fields.

In this work, we use Wet Dark Fluid (WDF) as a
model for dark energy. This model is in the spirit of the
generalized Chaplygin gas (GCG) [19], where a physi-
cally motivated equation of state is offered with proper-
ties relevant for the dark energy problem. Here the mo-
tivation stems from an empirical equation of state pro-
posed by Tait [20] and Hayword [21] to treat water and
aqueous solution. The equation of state for WDF is very
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simple,
pWDFZV(pWDF_P*) (1.1)

and is motivated by the fact that it is a good approxima-
tion for many fluids, including water, in which the in-
ternal attraction of the molecules makes negative pres-
sures possible. One of the virtues of this model is that
the square of the sound speed, c,’, which depends on
dp/dp , can be positive (as opposed to the case of phan-
tom energy, say), while still giving rise to cosmic accel-
eration in the current epoch.

We treat Eq.1.1 as a phemenological equation [22].
Holman et al. [23] have shown that this model can be
made consistent with the most recent SNIa data [24], the
WMAP results [25,26] as well as constraints coming
from measurements of the matter power spectrum [27].
The parameters » and p, are taken to be positive and
we restrict ourselves to 0<y <1. Note that if ¢, de-
notes the adiabatic sound speed in WDF, then y=c’
(refer Babichev et al. [28]).

To find the WDF energy density, we use the energy
conservation equation

Pwor T 3H(pWDF + pWDF) =0 (1.2)
From equation of state (1.1) and using 3H = V/ V in
above equation, we have

Pwpr zle* + (1.3)

]
where C is a constant of integration. Here V' is vol-
ume expansion.

WDF naturally includes two components: a piece that
behaves as a cosmological constant as well as a standard
fluid with an equation of state p=jyp. We can show
that if we take C >0, this fluid will not violate the
strong energy condition p+p>0:

Pwpr T Pwpr = (1 + 7)pWDF — VP
(1.4)

Chaubey and Chaubey et al. ([29,30]) have studied
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Bianchi type-I and V universes with wet dark fluid. In
this paper we study the Bianchi type-VIo universe with
matter term with dark energy treated as a Dark Fluid
satisfying the equation of state (1.1). The solution has
been obtained in the quadrature form. The models with
constant deceleration parameter have been studied in
detail.

2. BASIC EQUATION

We take Bianchi type-VIo metric in form
ds® = di* —aldy’ —a,2e " dy? —ale M d2t . (2.1)

where the metric functions a,,a,,a; are functions of ¢
only and m 1is a constant
The Einstein field equations for the metric (2.1) are
written in the form
. . .. 4
d, 4y a,a; m
243423 =kT (2.2)
a, 43 a,a; q
dl

dy, aa, m

_ o
L+ 24 -—=xT;. (2.3)
a a3 aa; 4q

a d, aa, m'

1 2 14 _ 3
—+—+——=-—=xT;. (2.4)

a a, aqa, aq

.. .o .o 4
aa a,a a,a m
12+ 23+31

——2=KTZ)O. (2.5)
aa, aGa; aa 4
&_&:0 (2.6)
a;, a,

Here x is the gravitational constant and overhead
dot denotes differentiation with respect to .
The energy-momentum tensor of the source is given

by
Zj = (pWDF + Pwpr )ui”j - pWDFé‘ij' (2-7)
where u' is the flow vector satisfying

g,.j.uiuj =1. (2.8)

In a co-moving system of coordinates, from Eq.2.7
we find

I =Pues T =1 =T ==pype- (29)

Now using Eq.2.9 in Eqs.2.2-2.6 we obtain

. . .. 4
a a a,a m
GH 45 DY

+ 5 = ~K Dy (2.10)
a, a4y a,a; a
R T (2.11)

a a; aa; q

4

m
+—=+ ——5 = —KDypp- (2.12)
a a, aqa, q

L L L
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.. L. .. 4
aa, aa, a,a m

= = — = KDy (2.13)
aa, aa, aa, q

a, a
S22 (2.14)
a; a

From Eq.2.14 we get

a, = a, (2.15)
Let V' be afunction of ¢ defined by
V =aa,a,. (2.16)

From Eqs.2.15 and 2.16, we get
V=aa, 2.17)

Now adding Eqs.2.10-2.12 and three times Eq.2.13,
we get

.. . .2 .o 4
2m
ﬂ+2a_2+2(&+2a1a2 ]___3_K(IOWDF _pWDF)

a, a, a’ a,a, a’ 2
(2.18)
From Eqs.2.17 and 2.18 we have
Vo o2m' 3k
;_?:7(pWDF_pWDF)~ (2.19)

The conservational law for the energy-momentum
tensor gives

. 14
Pwpr = _?(pWDF + Pwpr ) (2.20)
Case 1: When a, = N7
Then Eq.2.19 reduces to
Vo o2m' 3k
;_7:7(pWDF_pWDF)' (2.21)

From Eqs.2.20 and 2.21 we have

V =+C, +3kp,, V> +4m'V  (222)

with C, being an integration constant.
Rewriting Eq.2.20 in the form

. _V (2.23)
Pwor T Pwpr 4
and taking into account that the pressure and the energy
density obeying an equation of state of type p,,r =
S (Pypr ). we conclude that p,,. and p,,., hence
the right hand side of the Eq.2.19 is a function of V'
only.
.. 3Kk 4
V= 7(pWDF — Dy )V +2m* = F (V). (2.24)
From the mechanical point of view Eq.2.24 can be
interpreted as equation of motion of a single particle
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with unit mass under the force F (V). Then

v=2[e-U(V)] (2.25)

Here ¢ can be viewed as energy and U(V) as the
potential of the force F . Compairing the Eqs.2.22 and
225we find ¢=C;/2 and

uWw)= —BKpWDFVZ + 4m4V}. (2.26)

Finally, we write the solution to the Eq.2.22 in quad-
rature form
dv

VG 4350,V +4m'V

=1+, (2.27)

where the integration constant f, can be taken to be
zero, since it only gives a shift in time.
From Eqs.1.3 and 2.27 we obtain

\14

j =t+1,.(2.28)
\/3’(7 PV +3xCVI) L am'y + C,
I+y
Case 2: When a, = N7
Then Eq.2.19 reduces to
v 3k
;—Zm“ :7(pWDF _pWDF)' (2.29)

From Eqs.2.20 and 2.29 we have

V= C+ (k0 +4m* V2 (230)

with C, being an integration constant.

From Eq.2.23 and taking into account that the pres-
sure and the energy density obeying an equation of state
of type pypr = f (Pypr ) » We conclude that p,,,. and
Pwor » hence the right hand side of the Eq.2.19 is a func-
tion of V' only.

. 3
V:TK(IOWDF_pWDF)V+2m4VEF(V)' (231)

From the mechanical point of view Eq.2.31 can be
interpreted as equation of motion of a single particle
with unit mass under the force F (V). Then

V={2[e-U)] (2.32)

Here & can be viewed as energy and U (V) as the
potential of the force F . Compairing the Eqs.2.30 and
232 wefind ¢=C;/2 and

u)= —BKpWDF +4m4}V2. (2.33)

Finally, we write the solution to the Eq.2.30 in quad-
rature form
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dr
\/C1 + (3KpWDF +4m* ) v’

where the integration constant #, can be taken to be
zero, since it only gives a shift in time.
From Eqs.1.3 and 2.34 we obtain

dv

=t+1,, (2.34)

| =1+1,. (2.35)
\/[3’(7 . +4m’* j V2 43y 1 C
I+y
3. SOME PARTICULAR CASES
Case 1: When a, = N7
Casel. y=0 (Dust Universe)
Eq.2.28 reduces to
| a7 =¢ (3.1)
\/(;KC+4m4jV+C1
which gives
2
(3IZC + 2m4j - G
V= (3.2)
3xC
( +4m* j
2
From Eqs.2.15, 2.17 and 3.2, we get
3xC : "
[4"1‘2”’14) tz _Cl
a,(t)= (3.3)
(3KC +4m* ]
2
3xC ’ "
(4+2m4) tz _Cl
a, (t) =a, (t) = 3.4

(3KC +4m* j
2

From Eqs.1.3 and 3.2 we have

2
(3’ZC + 2m4j - G

-1

=C 3.5
Pwpr (3KC 4) (3.5)
—+4m
2
and from Eqs.1.1 and 3.5 we get
Pwpr =0 (3.6)

The physical quantities of observational interest in
cosmology are the expansion scalar &, the mean ani-
sotropy parameter A , the shear scalar o’ and the de-
celeration parameter ¢ . They are defined as [31,32]
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0=3H. (3.7)
L (AHY
—32,:1( = J . (3.8)
o’ :1(23 31712):3AH2 (3.9)
2 i l i 2 : :
d(1
q_E(_j_l' (3.10)

with the use of Eqs.3.7-3.10 we can express the physical

quantities as
2
(312C o j
(3.11)

= 2
(3KC+2 j -G
4

A=~ (3.12)

2
—3Kc+2m4 t
2 1 4
a = —
K

3.13)
12 : (
(3C+2m4j £ -C
4
q= 1 + #2 (3.14)
2 (3KC )
+2m
4
For large cosmic time, the shear dies out.
CaseIl. y=1 (Zeldovich Fluid)
Eq.2.28 reduces to
v =t (3.15)

\/zp,yz +4m4V+G kC + Clj

which gives

J6p.(3cC +2C,) ~64m* (ﬁp ] &m’*
= sinh t |-
3p* 3p*

(3.16)

= e _
J3p. 3p. 3.17)

32m®

h e
VIR P T3 3kC 120,
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64m® —6p, (3xC +2C, 4
64’ =6p. (3xC+ ocosh(ﬁp*t]_gm

3p. 2 3p.
(3.18)
32m’
when p, < ———
3(3xC+2C))
We consider these subcases separately.
32m’
Casell(a) p,=—————
@ » 3(3xC+2C))
Then
() [ ) J/
a,(t)= \/_e 2 (3.19)
3p. 3p.
5 M, - 1/4
a,(t)=a,(t)= e - (3.20)
2(1)=a; () \/g 0.

From Eqs.1.3 and 3.17, we have
e o a )
oo = L] 2o 2 8 (3.21)
2 NEPA 3p.
and from Eqgs.1.1 and 3.21, we get

o ooa )’
Pwor = _p +C 2 e’ _Sm (3.22)
3p. 3p.

with the use of Eqs.3.7-3.10 we can express the physical

quantities as
3 P
6-—2 (3.23)

(3.24)

P R S— (3.25)
4

Ip
The model has no singularity.
32m"*
3(3xC+2C))

Then for small ¢ (i.e. near singularity ¢=20),

-1 (3.26)

Case lI(b) p, >
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S R

Then Eq.3.16 reduces to

3xC+2C 5 gt
V—\/( — ‘)—1;’;“ z—i’z (3.28)
Then
12
3xC+2C 5 gt
al(t)—N( K 2+ 1) _16m®, &m ] (3.29)
3p. 3p.
14
3xC+2C 5 gt
az(t)—a3(t)—[\/( ~ ; ‘)—136’” z—i’" ] (3.30)
P 3p.

From Eqs.1.3 and 3.28, we have

)
P +C[\/(a:«cuq) 16m8f_8m4]

Pwpr = 5 ) - 3, 3p,

and from Eqs.1.1 and 3.21, we get

2
) p*+C[\/(3KC+2q) 16m8f_8m4}
2

Pwor =~ -

2 3p,  3p,
(3.32)

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

\/(3KC+2C1) 16m"
0=

2 3p.
(3.33)
(3xC+2C)) 16m® , 8m*
2 3p.  3p.
A=1 (3.34)
3 :
2
\/(3KC +2C,) 16m*
2 3
ot=L P (3.35)
481 |(3kC+2C,) 16m*  8m*
2 3p.  3p.
g=2 (3.36)

The model has no singularity.
Case Il(c) p, <32m*/(3(3xC+2C,))

Then for small ¢ (i.e. near singularity ¢=0),
NEYX 3
cosh[Tth zl+%12 (3.37)

Then Eq.3.18 reduces to

V= \/4m8 —%p* (3xC+2C)
(3.38)

J64m* —6p, (3xC +2C,) —8m*
+
3p.

Then

a (1) = [\/4m8 —%p* (3xC+2C)*

(3.39)

12

J64m* —6p, (3cC +2C,) —8m*

+
3p.

a (1) = a; (1) = Nztm _% p.(3xC+2C,)¢*

J64m* —6p, (3cC +2C,) ~8m
+
3p.

. ]1/4 (3.40)

From Eqs.1.3 and 3.38, we have

Pwpr = %+ C{\/4m8 —%p* (3xC+2C)

o (341

J64m* —6p, (3xC +2C,) —8m*
+
3p.

and from Eqs.1.1 and 3.41, we get

Pwpr =

—Z* +C{\/4m8 —%p*(3KC+2C1)t2

L (342)
J64m* —6p, (3xC +2C,) —8m*
+
3p.

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

A== (3.44)

\/l6m8 —% p.(3xC+2C))t

0=

\/4m8 —% p.(3cC+2C)* +

Copyright © 2011 SciRes.

, 64m* —6p, (3xC+2C,) ~8m*

(3.43)

3p.
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, 1

\/16m8 —%p* (3xC+2C) )t

_ = 8 - (3.45)
64m" —6p, (3xC+2C,)—8m
\/4m8 = (3xC+2C,)7 J &l )
8 3p.
| \J64m® —6p, (3xC+2C,) —8m* _1
q_\/\/ P;( ) (3.46) a2 (3.56)
16m* —= p, (3xC+2C,)1* 4 am’e
2 ol = Lz (3.57)
The model has no singularity. 3(e2m2f _3x ?)
Case 2: When a, =V 8m
Casel. y =0 (Dust Universe) 9xC .2
Eq.2.35 reduces to T’ e -1 (3.58)
dv _
I \/4 T 3eCr i C =t (3.47) For large ¢, the shear dies out.
+ +
o " K ! Case I(b) when C, >(9x°C*)/(16m*)
which gives . .
Then for small ¢ (i.e. near singularity ¢=0),
1 9x*C? o\ 3kC
V= C - sinh(2m~t)— 3.48 sinh(2m’t) = 2m*t 3.59
2w\ 16m? (20%) st O (20%) (3.59)
Then Eq.3.48 reduces to
when C, > L% 202
" o16m? v=lc 2% C4 t—3"f (3.60)
22 16m 8m
v=[e _3C) Ghere € =25C (349
¢ sm* Where T 16m* (3.49) From Egs.2.15, 2.17 and 3.60, we get
t)=1 3.61
1 foxc? L\ 3kC a(1) (3.61)
V:2 3 16—4—C1 cosh(2m t)—8—4, 5 2C2 3O 1/2
m m
" (350) a,(t)=a, (1) =||C it -2 | (3.62)
9x°C 16m 8m
where Cl <16—4
" From Eqs.1.3 and 3.60 we have
We consider these subcases separately. »
9k C? 3 9x*C*  3xC
Case I(a) when C] = W Pwor = C[ Cl —W _W (363)
From Eqs.2.15, 2.17 and 3.49, we get
( ) 3.50) and from Eqs.1.1 and 3.63 we get
a (t)=1 5
1 Pwpr =0 (3.64)
3xC . .
a,(t)=a,(1)= (ez”’z’ —%j (3.52) with the use of Eqs.3.7-3.10 we can express the physical
8m quantities as
From Eqs.1.3 and 3.49 we have 9122
_ e
2, 3kCY' _ 16m
Pwor (e 8m* j (3.33) \/ o _9KC 3kC
1 4 v 4
and from Eqs.1.1 and 3.53 we get 16m 8m
1
Pywpr =0 (3.54) = 5 (3.66)
with the use of Eq.3.7-3.10 we can express the physical )
quantities as C - oK C4
16m
mlem ol = (3.67)
e L (3.55)

(EZmzt _ 3’(?)
8m

Copyright © 2011 SciRes.
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q=2 (3.68)
For large ¢, the shear dies out.

2 2
Case I(c) when C, < 91’;—C

4
m
Then for small ¢ (i.e. near singularity t=0),
cosh (2m’t) = 1+ 4m's’ (3.69)
Then Eq.3.50 reduces to
22 22
V=2 9/(‘6; e N 12 91(6; _C1_3KE'
16m 2m~ \ 16m 8m
(3.70)
From Eqs.2.15, 2.17 and 3.70, we get
a,(t)=1 (3.71)
a, (t)
=a; (1)
22 22 V2
o EC et e ke
16m 2m~ \ 16m 8m
(3.72)
From Eqs.1.3 and 3.70 we have
IOWDF
-1
22 22
—cla 91((,; e E 12 91('(/; _C1_3K'(4j
16m 2m~ \ 16m 8m
(3.73)

and from Eqs.1.1 and 3.73 we get
Pyor =0 (3.74)

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

22
47 ¢
0= 16m
22 22
’ 9/(C;_Cl 2y 12 9KC;_C]_3K€
16m 2m 16m 8m
(3.75)
A=% (3.76)
3°C* 4G,
-\t
2 4m* 3
- 2
22 2 ~2
) 9KC;_C1 £y 12 9KC;_CI_3K§
16m 2m 16m 8m
(3.77)

Copyright © 2011 SciRes.

3 [9x*C? 9xC
U 2 Viem' O s
qZE_ (3.78)
22
4 oK C4 -C, |
16m
For large ¢, the shear dies out.
Case Il y=1 (Zeldovich Fluid)
Eq.2.35 reduces to
a =t (3.79)

\/(3" o+ 4m4jV2 +3kC+C,
2
which gives

V- 33KC—+Clsinh[\/3—Kp*+4m4jt (3.80)
%p* +4m* 2

Then for small ¢ (i.e. near singularity ¢=0),

sinh[\/%cp* +4m* Jt ~ [\/37,(,0* +4m* jt (3.81)

Then Eq.3.80 reduces to

v =(J3xCC)r (.82

From Egs.2.15, 2.17 and 3.82, we get
a,(t)=1 (3.83)

a; (1) = a; (1) =| (3xC+C, )z}l/z (3.84)

From Eqs.1.3 and 3.82 we have

puoe =C[(BRCHC )| (389)

and from Eqs.1.1 and 3.85 we get
Pypr =0 (3.86)

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

0 :% (3.87)
1
a=2 (3.88)
, 1
o= (3.89)
g=2 (3.90)

For large cosmic time, the shear dies out and
p, p —> 0 and the model reduces to vacuum.

Case IIl. y :é (Radiation)
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824
where a and b are constants,
Here we discuss three interesing cases

For C, =0, Eq.2.35 reduces to
14
=t (391 Case I(a). When a, =~V
From Eq.4.1, we get
4.2)

\/[3: P, +4m4jV2 +3kCV 3
a, (t) = al/zt"/2
which gives ( ) ( ) Vi o
32 a,(t)=as(t)=a’"t 4.3)
4
po| [ 12KC G| IO 5 g From Eq.1.3 and 4.1, we have
3xp, +16m* 3 c
Pupr = Lp* + 7 t—(1+7)b (44)
Then for small ¢ (i.e. near singularity #=0), I+y a’
' \/3’(’0* “16m* \/31(,0* “16m* and from Eq.1.1 and 4.4, we get
sinh 3 t~ 3 t (3.93) c ' 1
—(1+y
Puwor = 7(Wf (t+7) —EP*] (4.5)
a
Then Eq.3.92 reduces to ) .
" with the use of Eqs.3.7-3.10 we can express the physical
N uantities as
V= {2 3xC t} Go4) 0 b
3 0= (4.6)
From Eqs.2.15, 2.17 and 3.94, we get
1
a(t)=1 (3.95) 4=3 4.7
BN
K 2
a, (t) =a, (t) = 3 t (3.96) ol = 4Lgb_2 (4.8)
L i t
From Eqs.1.3 and 3.94 we have 3
) o g=>- 4.9)
243k C
Py = C| =21 (3.97) Case I(b). When q, =V
L . From Eq.4.1, we get
and from Eqs.1.1 and 3.97 we get a, (t) =at® (4.10)
DPwpr =0 (3.98)
o a,(1)=a,(1)=1 (4.11)
with the use of Eqs.3.7-3.10 we can express the physical
quantities as From Eqs.1.3 and 4.1, we have
_3 -7 ~(1+7)b
o0 o (3.99) Pwpr = Ep* + a(HV) t 4.12)
4= % (3.100) and from (1.1) and (4.12), we get
C _u 1
3 Pwor = 7/[ ) ) - p*] (4.13)
o’ = v (3.101) a tr
! with the use of Eqs.3.7-3.10 we can express the physical
g=1 (3.102) quantities as
For large cosmic time, the shear dies out and p,p _b (4.14)
— 0 and the model reduces to vacuum. t ’
A=2 4.1
4. MODELS WITH CONSTANT (1)
DECELERATION PARAMETER ,_ b 116
Y (4.16)
3 (4.17)

Case I. Power-Law

Here we take
4.1

V=at
OPEN ACCESS

Copyright © 2011 SciRes.



R. Chaubey / Natural Science 3 (2011) 817-826 825

Case I(c). When a, =V

From Eq.4.1, we get
a, (t) =a’t* (4.18)
a,(t)=a,(t)=a " (4.19)

From Eqs.1.3 and 4.1, we have

_7 C e
Pwpr = E,O* + a“*V) t (420)

and from Eqs.1.1 and 4.20, we get

C oy 1
= t 5| @21
Pwpr y(a(1+y) 1+7/P ( )

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

0= ? (4.22)
A= % (4.23)
, 25b°
Ty (4.24)
q= %—1 (4.25)

For large ¢, the shear dies out and model has no sin-
gularity.

Case II. Exponential-Type

Here we take

V =ae” (4.26)

where « and [ are constants.
Here we discuss three interesing cases
Case II(a) when q, = N7

From Eq.4.26, we get
b
a,(t)=a"e? 4.27)
b
a, (t):a3(t):al/4e4 (4.28)

From Eqs.1.3 and 4.26, we have

__7 C
Pwpr = 14y Pt o) e (4.29)

and from Eqs.1.1 and 4.29, we get

C —(1+7)pt 1
=yl ——e ——p. | (430
Pwor 7(a(1+7) 1+7p ( )

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

0=p 4.31)

Copyright © 2011 SciRes.

1
A= 3 (4.32)
o’ = € Vs (4.33)
48
g=-1 (4.34)

Case II(b). When a, =V
From Eq.4.26, we get

a,(1)=ae” (4.35)
a,(t)=a,(1)=1 (4.36)
From Eqs.1.3 and 4.26, we have
__r C ~(147)pt
Pwor 14y Pt a7 € (4.37)

and from Eqs.1.1 and 4.37, we get

C  _u. 1
Pupr = 7,[ e (1+7)pt _Tp*j (4.38)
a Ve

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

0=p (4.39)
A=2 (4.40)
2
o’ = ﬂ? (4.41)
g=-1 (4.42)
Case II(c). When a, =V
From Eq.4.26, we get
a (t)=a’e” (4.43)
-pr
a,(t)=a,(t)=a e ? (4.44)
From Eqs.1.3 and 4.26, we have
_ 7 C (s
Pwpr 1+y Pt o) € (4.45)

and from Eqs.1.1 and 4.45, we get
C _us 1
Puor = 7(We e ——p*j (4.46)
a 1+ V4

with the use of Eqs.3.7-3.10 we can express the physical
quantities as

0=p (4.47)
A= ? (4.48)
o’ = f—j Vs (4.49)
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g=-1 (4.50)

The model has no singularity.

5. CONCLUSIONS

The Bianchi type-VIo universe has been considered
for a new equation of state for the Dark Energy compo-
nent of the universe (known as dark wet fluid). The solu-
tion has been obtained in quadrature form. The models
with constant deceleration parameter have been dis-
cussed in detail. The behaviour of the models for large
time have been analyzed.
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