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1. Introduction

According to reports, about 19.3% of the world's energy is
provided by renewable energies. A large share of
renewable energy comes from wind, solar and geothermal
energy. Solar energy is a very clean energy that is used to
generate power without causing pollution. According to
studies conducted in recent decades, the cost of solar
energy is competitive with other energy sources.
Geothermal energy is also one of the clean sources of
energy supply that have received attention in recent
decades. Geothermal energy in countries such as the
Philippines and Iceland supplies about 30% of their
electrical energy needs. In Iran, there are various sources
of geothermal energy in Azarbaijan, Ardabil, Isfahan, and
Mazandaran provinces. A way to increase the efficiency of
geothermal systems is combining it with solar energy and
cogeneration.

Stability is among the challenges of using solar energy.
Moreover, the low efficiency of geothermal energy is one
of its disadvantages. One of the best solutions to solve
these challenges is the simultaneous use of solar and
geothermal energy. The purpose of this research is to
present a geothermal and solar energy system for the
simultaneous production of power, heat, cold and its
analysis based on the first and second laws of
thermodynamics. For this purpose, the amount of exergy
loss and the efficiency of different components of the
system were investigated by changing the effective
parameters.

2. Results

Figure 1 depicts the production system for the
simultaneous production of power, heat and cold.
Geothermal energy acts as the main source and solar
energy as an auxiliary source in this system. To ensure the
continuous operation of the system, an energy storage
device has been used, one side of which is connected to the
sun and the other side to the input flow of turbine 2. The
purpose of the proposed system is to produce power and

heat for industrial use and cooling for residential places, as
well as a heat pump for drying products.

This system is composed of 5 circuits, which include the
water flow circuit from the geothermal well for power
generation, the absorption refrigeration cycle with lithium
bromide and water for cooling the residential space, the
compression refrigeration cycle with isobutane fluid, the
dryer system, and the solar absorber system with molten
sodium.

For the thermodynamic analysis of subsystems in the
whole system, the first and second laws were used. The
first law of thermodynamics or the law of conservation of
energy with the assumed assumptions is as follows for all
components.

QO+ whghy =W+ ) i b, &)

By applying the second law of thermodynamics to all
system components, the amount of irreversibility can be
analyzed. The amount of exergy at any point is obtained
using Equation 2.
ex; = hy — h, — To(s; — So) (2)

The efficiency value of the first and second laws of this
system is no = 92% and ¥, = 57% respectively, which is
more than many power generation systems. Based on the
values of thermodynamic properties, the efficiency of the
law of energy and exergy in Figure 2 is calculated based
on the changes in the quality of the fluid exiting the
geothermal well. The quality of steam in a geothermal well
depends on the type of well and its amount can vary. With
the increase of steam quality from 0.3 to 0.8, the energy
efficiency does not change much, but the exergy efficiency
increases from 52% to 60%, which is due to the reduction
of exergy loss in different parts of the system. In fact, with
the increase in steam quality, its exergy value increases
and this improves the exergy efficiency by 8%. Figure 3
shows the changes in energy efficiency and exergy versus
fluid flow rate from the geothermal well. With the increase
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of the mass flow rate from 20 kg/s to 80 kg/s, the changes
in the efficiency of the first and second laws are almost
negligible. With the increase in the flow rate of the fluid
coming out of the well, the amount of energy produced
increases, but the efficiency of the first and second laws
does not change significantly due to the lack of change in
the quality of energy.

3. Conclusion
A cogeneration system based on geothermal and solar
energy was developed. Using the first and second laws of
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thermodynamics, the whole system was analyzed. The
amount of work, cold and heat produced as well as exergy
loss were calculated. Using thermodynamic relationships,
the effect of effective parameters such as the mass flow
rate of the geothermal reservoir, steam quality, ambient
temperature, temperature of the air entering the heat pump
and the temperature of the generator output fluid on the
efficiency of the first law, second law and exergy loss were
investigated.
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Figure 1. The flow diagram of the simultaneous production of power, heat and cooling with the simultaneous use of solar
energy and geothermal energy
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Figure 2. Energy and exergy efficiency of the whole system
according to the quality of steam exiting geothermal wells
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Figure 3. Energy efficiency and exergy of the whole system
in terms of flow rate of hot water from the geothermal tank
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Evaluation of an Integrated Solar Geothermal Energy System to Provide Power, Heat and Cooling
Amin Kardgar

Abstract

In the present research, an integrated solar-geothermal energy system is proposed. This energy system consists of a
single flash geothermal cycle, single effect absorption refrigeration cycle, heat pump cycle for drying process, solar
energy saving comportment, two steam turbines for power production, cooling system for domestic usage and heating
for industrial application. The aim of this system is providing cooling and heating for domestic and industrial appliances
and drying food products. The energy and exergy efficiency of the system were 92% and 57%, respectively. The effect
of parameters such as surrounding temperature, the temperature and the mass flow rate of geothermal tank, and the
outlet water temperature of the generator of absorbtion cooling system on energy and exergy efficiency of the system
were investigated. The overall energy efficiency does not change by increasing surrounding temperature from 270 K to
320 K, but overall exergy efficiency, turbine 1, and turbine 2 decrease almost 7%, 3% and 4%, respectively.

Key Words Exergy; Geothermal; Solar energy; Absorption refrigeration; Power production.

b VEVAR 0T (o ndy gyl 5 VER VT e Sl
Email: a.kardgar@umz.ac.ir Sl il (Bl oSS (Sl aign 55,8 (Sl kg ol i yis sk 55 (1)

AR


https://mechanic-ferdowsi.um.ac.ir/article_43051.html
https://mechanic-ferdowsi.um.ac.ir/article_42682.html
https://mechanic-ferdowsi.um.ac.ir/
https://mechanic-ferdowsi.um.ac.ir/article_43051.html
https://mechanic-ferdowsi.um.ac.ir/article_43051.html
mailto:a.kardgar@umz.ac.ir
https://orcid.org/0000-0002-7662-0201

k55 (S o S 5 (St 32 (ST LSS wiloler )

YY

o3lital & i I¥7E 15 015 A5 bl o33 056 0L,
5 osl Bl Wsls (i3l Sl mbe 5l iS5l s
3 GhdosF 5 S el eSS e b ELSs
(M Ol agpe Gda UL ol dble gluag
PY G s Sl Lds Rl SO sleds Lol
Sl ot 5551wl el S eslind Sl 4y
Qi g eize b Sl eslizad b e Ll dias 2alS
SIS 5s ol Ol Sl 4 e Y Ol luae
Ol M55 JSom iy 5 (5555 [4] Lms (I3l el =
3 WIS IS Sheslinal 5 ol S e 550 51 S0 b
sls olas Ll R LS ) cilits Jale Jlw 5 SSL
€opp Ol oy eS Lo/ SLigl clle L WIS K o
Jole Jlw b 5 oSSl SSE ) IS ls 1 Ol 5
S5l ang L ol Ul 056 3l o 2 slols R123
Fo ok YO 53 Ul 5 A 05,8 4 Gl WIS IS
sbile & 0s58 L S 5 Jos [B] aas e
IVIA 1 01 il (eSSl S5l IS & e 5
el sl Ly wbele cpl Ol e 3o b 51 6] Wsls il 5l
5 seoode [T s S8 o SuS il ot O
S5 5 2l e S5 S5 S el L e
el sls slgidny Sialo w5 01y W55 wble G i, 55
Sl SE sl IS 5 Sl K Sl Ol 5 el
Sla iy slaws tile s b S Wsls ol T [8] s o
(o 23 2 O (82555 0L o SRl L sl 5
DL cpmmen LT bl e SRl tolo e JL 5 Bl EalS
s Shes op 2o R123 5 e s 5,0 Ve s &S s
NER TN el olely (e 3 S5 Okl ldde L3 5ls
ees S5 3 eslial b e 5 (el 3 g /YR80 I
e 1 olesle gl S 5L sl slsa 035 S 5 ol S
5oketle SSUl Ol el gl cpiomen T s S
S5 bl oS5 b T sy e a5
S5y il Ll s ) ghds s gl S s
ALl les iS55 aS Lisls OLiS el TR VTS WP
et 3oy 5o LU BT GBI lea s esls il g °C 1
L SOl el gl s 5 delsdl [O] s e
S5 L AT S S S il O b

PRV

2 L L A Oler 3 S5 SGaae I GeS A,
3 Bamn Syl s sl 038 5055 Sz Ol
03 ekl old (6 K 5 e o s O il o
A S S S5 b e ) 035 LG ¢ e
Ll iy S5 A4S s 5 olaBl ann s sl i
BN 585 L aS Ol 5o G5 Dae S350 L,
dalsl lizeen A3 ST (3N adoen O3 Laulyl 53 i
5 G las ol 288 (gl baoly op e 1 G sl
Glagi Al b s lacs s 3Kl (sl glaslS
el 35 gl S e s hedn (551 dle pddda
-5 o s Ol (500 3ITNANY ssa= il S bl
TS TR IS RO PE PR IR IRES S
el gl S el 5 b ol 655 4 Ghate it
3wl Osb oS el (SU Dl S50 (i S5
Sl tass bars b oss, e 08 @ 0l Ay sl et
GoA ekd pla el o glaams s w8 S o0
et Al Sy BB (g5l mble s b st
Slaans 53 4 ol (5531 el Sb b 51 S 5 gl S
2 el S ey @5Hl ol w85 5 ar g sy
oA ST ssae gl s ks Sl olagsiS
sle 5 0lal L3 aS e el 1 0Ll sy S
o) Ol 3T gladtiad 53 ole Simes 551 51 o5
Sl glaely 51 Sl s s 0Ll (Olghol
S L Ol S5 Gl S e et 0Ll
S 5 slp Al Gl ol Olesen W5 il
Cope Oben M 5 oL S e s sl 55
st SR 5 S e S e Sl 43S
odlil (s 5 Ol Al gl sdd st ASass s Ol
R744 5 R22 .y lawslie [HLKes 5 o [1] 55
e dlle Sol e Cas S D5 Jele Jlw Ol sea
e Obedily sasOli T b isls plnil ol S e
2l Grmmas Sl IYAA Slaie 4 R22 L eslis s> R744
Ol 53 78,) o3Il a5 SIS oleil, &S sl ol Ll
L oshan 5 el [2] AL 153l R744 51 oslind

(S 5 oS e Sl 955 5 Olejen eslizal

1Ee) Sler Sl poler 5 o L

Sl o gl 4 206 psle & i



Yy

;—’JL{L}?A/

S5l S 5o ole Jlw g diile cilie gla el
o33k oo 2 b Jele v oz (25 5 Jame slos (S
oA S Rea 5 Jule [17] Ksged s » s
S Al s gt (9551 JeSe Olgs ol S e
Slie wsls slgde Wl S > b 3 s S eslizal 03 S
[18] sty 1o OA°C b 71 °C w0 S is gl gn (glos
il Oy e sddiplonil Slalllas 31 45 (55 sbOles
oMol sl (65 Sl eslinal (gba Al 5l (SGs ga
S abe S ey (55,50 Dbl O3 by BB 51 ol O
=0 Sl bl e 5l (S s sled 4 O alas
ol 3 St (6500 5 Ole e esliad s 2l
S wlln S &l ol agn 5 Gus ol oL S
Loy oS D15 Dlosan A5 Sl st 5 ale S
Gy el Sslias o5 93 5 sl 056 bl Ol Lo
Blolw Cilzses (glial Obekily 5 (65,551 GBI ldis S oyl

w‘o.)\.&w)ff}ﬁduw‘;ﬁszjb

$5 5wl s
Ol (V) 8s 53 b 5 ol Ol Olosan A5 wlal
5 ol e Ol 2l S e S5 el e 03l
" Jo e 2 B LIS SLS e Ol e Gl S5 S)
S5 e 3 51 wlolus iy 3 Shes 31 Olgabsl (1 .S
S Gub gy iy 4 0 G b SO aS ol ol eslind
Slolow 3l G .ol ate ¥ oh 55 (63555 0L 4 O]
R - RV e PR R PR
Sles Sl (ol e e 5 S SU L
IS Sl o Sl eble al e N gz 05 5 Sl
o ol 5l s Ol 0L > e bels oS il e
sl oid b e A OIS Sl b S
L ST 8 s sSn slab a1
L ey ol ables 5 (S s OB g5 ] Jls

ol sl el sl sleiy b S as 5 kb 55
Slle SO TEO KW IS e B LL B e, s 58
Olokily 3 S a3l VO KW i b U 6, 9831 pdor 0
035 [TV, V 51OV YY o 5w abels ol ) Jsl 056
il sl 1] Kes 5 dlg [10] oo
ST Ol (22 2l ey e 51 s 2 O sles s
B Olyer s o8558 55 1 b mn s 9355 L2
b L e s S Ol Ll s S s p LS 5 Lo
e 3 ke b oo Gl Co S5 e s 8 00
@5 S el bt OF 5 Ol5 Ay sl bl
OB 5l eslinal b LT als slgnty godipm 5 2l S e
Lsls QLS 5 eapas oo | dlile Salunge 5 o 5 sl
[ARTANUINE A ZARINS IR VIRC N £32 5 Jsl 056 oLl
S S Gl s Sy G 5 S5l [12] el
et T Silagn b Sl At 5 2l S e 555
Sl alla 3 sl glas ialS Loas wsls Ol gl .sls
s el I Gl p s O Jlis (XYY °C B YA °C
Sl ol S S 5 s e [13] b
e Oss s LNG 5B 5 p 3 wie Olssts 5l S s 655
Sl b alele cpl o sls slgeie 74N Skl b s e
o33k (Rl U5 OlF Dlie s 5 sl Ll slajlis
S [] s e 0L e b 58 s Sl
oo 5 2l S s oS 5 bl ) eslinad sl 2
Obedily [2als 5 duds s ol Ol (Sivad 3525 oo
Sheslaad b Rhea 5 sl ol [l 4 wlela
A1 bable ol 6V o b (6551 Sl at
bl 5l eslizal L (5K 5 K5 [15] Lsls il 58l
S B R Tl
SOV o33L L 0ls A5 dble S Ll K ol sea
S g 5 03b il gl el CP os Ll
[16] ol ois eslaal (6551 3lue b3 s S alals
oS, S onsl Sl glp HLes 5 e psoslis
OF & Aty ol wlile dK Ll Isls 53 ol S s
JSHYSIS (5l i3l 5 Sl eslizal b LT s 5ol 2L

AE s el W Salpsses Sopen sl

VQ'L(»J;‘}J“L,.JI;LAJL;JJ,UL(#}L; & i

’f" u[é?ﬁ;u‘/ﬂjlg_?jwdb



o35 (S 2o S a5 (Sl 2t (AT G Wl L)

v

Residential Space Cooling

28

Generator

39

Expansion Tank

Residential Space

;{ Flash chamber

{

Compressor

22

Evaporator |

1
Production Injection
well well 4
42
Hot Water for
Industrial
Aplicationn

RS o3 S35 5 Sk 3 Dl sas s3lisd b Gl 5 S 015 Bleses A Ol Slases ) IS

S 3l S J s 3l el las Ol by e el |
35 mle 4 RS Bl e J2als OF (slos 5 e seilis
Aals O slas 5 JLas B o BLul 15 G 2505 s 5
S sl o5Y (sl U ol 5150 505 walsl s 5 L
3lso=nl ) ol s led el L ol 5 S
Sl Ol 3l ey 5 0dd Lade Jloms Ol B oild O3
IS ol 3 0k 5155 30 5L Uil LB s oy G

STEBI

Y oo s
JHW" LSJJ-" )l_woj_::;-b b)b \ U’?’))J )‘ L;"}j" )L>v
ol G5l s o el Al i 5 5l Sl 3 (655
Sl s ar Sl 5o 5 ekl Jite Ole s 4 L)

2 pd St

Voos
w\‘}.,a.u&ujfw») Gl;:Mv.:-tmﬁ\ AJLQ.::)BL: u.:;)_,S
%@UaMﬂﬁM&JJ‘_})bujfﬁuT.b}km
Sl S sl o 5 5L bglsee e 355 5V Sl
St S s 35 o5 3l S 5 skt e s Sl
eSSl 35l a8 olsa les Uodd Sl > Je 55l
Jiewe 3l o L S mle aalsl 5o das (Ll 550 e
ool Sl oS ST s ol Jie )05 51~

S el s ol ol >~

s g5 S
szu\wjﬁj\oucjb-éuj)l;ubjlm

SIS CAR Vg B CORI I SIS PR alesodd
Abes e etd S 5l o Sl sl Y Sl B s

1) U%""Jufj%jdwd[w

&J’KAJJ‘,‘J{?««[M}&.JJJKﬂ}L; & i



Yo

;—’JL{L}?A/

la..;i_:.at.'«i.))ﬁjjJ}(ijté.w‘ev\,iobwm\rjbjdj‘dj}ub
el Gl el i an § b s ol b L 655 sla 086
- o Sl sl plas > Seolizs so 7 p33 056 Jlas! L
52 558 SEe 3 ges o 1 e p LS5l Ol Ol 5
Al e s o (Y) adasly 5l eslizad L abais s
ex; = h; —h — To(s; — so) ()

b 25 Sosen 58T Gl OB e
Z m;ex; + Ex% = Z meex, + Exy, + Exgq, )
JUisl 5 5 4 Exq, s Exyy, ExU YL a bl ;5 4S
el 5581 W 55 L e S sl el 4 6555
Ced a3 adaly 5 Le S Uil ddands (65581 s
R

Ex® = Q, (1 _ 'TF—°> )

Si
Ol e el 15 3 (65,3 O £ 3 e avaloes |
cidisie glacnd 53 bagg p Uik 4 S (51 A
L Ol e 1 630551 Ol & 5l 3551 S 4
5 gas sl (0) alaly L (1) abal, 31 eslizal
Exg, = ToSgen; ©)
IV ) sl s 5l 5 Ol5 Sl asle 6l
3y oo o3lital 5 alail

W1 = mz(hg —hy) Wiz = g (hzs — hge) (V)

N Y o) Glasmnss 53 @55 Bl 5l
AT s sty (A) 5 (V) Loyl

m;(ex; — ex,) = Wstl + Exdsu )

M35 (exzs — eX36) = Wy + Exqq,,

)
e Al 6l 850551 s ) sl 05U
thg(hsg — hse) — s (has — hs) — QL = Engeey V)

Mhyg(exzg — €X39) — Ms(exzs — exs) — ExW — Exg

= EXaceu

S ey S

Cushy s Gl S Gl ol el by Sl e
Sl S gl b sdge | siS S e 5l oS
U oosd oo sl pl oy el b S Ja0 55 05 5 Sl Al
S o Jos ez s Jele Jlw Olsea S OB a5l sl
Ay s eSS 3550 S s S pds 5 esls R158
DAL 5 e s eS ls 25 G le DU gl as
oz Sl e ol g el sndluS syl Ly LS
Lo ootd bldl o3 3)ls e XS 0 el |, 5ol

ssdie o5l sl bes 5 ,Las nals

558 Kas ayl b

by s edd Sl ddwe sl g Sk Sl e e
5 ol OF gl e 5d o Jdes 3505 Sluli 31 S ale
03,5 it Al sy es b e (2alS OF s o sb,

Sy o oo 515 VA aal js 50l

S Sl BT 5 s el sl w5l o Ysles

=3 9 oLEs les (gl Il acule 5 Slysse 3

Lo S Ol Olojon A5 55 baaibelu 3 51 s 2 5 620,5

3550 Sy Cmaman Sl 0l 4 S Ly Sl b Lo

Sl b ol ol e (65,581 G (s pdibeiSs

il 5 Dot ol 4B S B

el o 4 S L s Jledsl 55 &y gy 148 )

kPa s Tom YAAK ol i 5 4y oo 2l 525 5 Lo Y
P=1+)

el o o LU Il s Sl Y

S Sy s Bed s Joly 5 e 3551
ol 0l L

el a8 S a3 SLLsT ) st baaas 5 by 55 .0

ol Ll G ady) 5 ol sladae js jLis cdl 5l A
ol

sl ot w a2l S ey elr 5l s A ol Gles V
5 Sl 53 gl S e slaels gl sl ol 0ls
OF Lol o ool o S OVY B EYY oy Sl ol b
0 oS L Bar jLas 5 OVF K glas L o35 p S
[19] sl ol ad § L3 5s

VQ'L(»J;‘}J“L,.JI;LAJL;JJ,UL(#}L; & i

’f" u[é?ﬁ;u‘/ﬂjlg_?jwdb



k57 (S oS 5 (Sehedy 32 (S bS Wlole L)

Y1

\/ t2
Nst2 = = : - v
Mzshss — Mzghse
myzh{z — my,h
T = 13013 121112 ()

myohyg — My hyy

Db sh

_ Mhyghyg —mhyshy;

COPyp ac = (Y$)

l'i16h6 - I‘h7h7

s Ok s s 3 S oo Gl s
:sfi
(Yo0)

_ Myhy; —myzhy;
COPennp =

My, hy, — My hy,

Walgs s sy (Y1) el 1 bl JS 0Lkl ltde
“dal

_ Whet + Qevapz + Qeonar + (y3hy5 — 1ia;5hy5)

B (rhlhl — (th;h; + 1y hyy + m36h36)) + Qsolar

ARY)

S (Sealus g5 Jdos sl pge Lol 51 S
e3> 053 Olelly ol S5 Oty 31 eslazul (g5 )

Mo

Zb_yu' ;b"j’u“ﬁ) ) o Q\j& \);il:;'uéuaﬁbbﬂj
Wity

= YV
qutl m3exz—mgex, ( )
Wstz
stz = . (YA
m35€X35-M36€X36
_ mMjyzexjz—MjizexXyp
Ypw = — ————— (Y9)
mjp€X10—Mq1€X11
. . T
(mzshzs—mz7hz7)<1—TSe021 2)
V.
COPeX,AC = - N P (Y" )
hgexg—T;exy
. . To
(thz2h2z~1hz3ha3)| 1-7 ]
COP HP — - - condl (\‘\)
€% Mpp€Xz2—M21€X21
(Wnet+ExQeV3p2+Echond1)
Wy = +(hj3ex13—Mqp€X12) (rY)
0 . myexy+myqex
mqexq;— .
+M3gexzg
+Q501ar(1_T_)
Ssol

Bl on s o
;,._QJJJumlﬁl_ﬂu_l\r):jdj\oyl_?eob@\))l.x_b
il 51 gl 31 45 ol Ug = 57% 510 = 92%

Pl slaae (V) Jsdsr s ol i Ol A J g
L 50551 em il o Il 5 les dos asle Salus o 5

Sogen p S Sl dhs s p S Ol e o)l > JUsl i

Quw = my3(hy3 — hyy) oV

et LS K 8155 el i (655 e
Quw = me(he - h7) (\Y)
A S 551535 Gl 6081 5 5 A sl Wslae

(el Ol BB 35 5 Do pon

QGen + M3 h3y = myshys + msyhs; )
. To ) )
Qgen |1 - T + M31€X3; = My5€Xy5
SGen

+1iz,exs; + Exgq,,
(e
adaly Sl ol WS IS S8l s b e Ll

Bsd o Jol= (V) 5 (V0)
Qevap = g (hyg — hyy) (Vo)

) + my7€Xs7 = Myg€Xsyg + EXdevap

Qevap (1 -

Sevap
QhY;
= St Sl g wlele 3 s S SIS e
2y ol
Wcomp = 1y, (hyy —hyy) V)
S5 5 bl 55 s eS8l 5081 W £
3 ged dailme 3 Dy geods Ol o0 |
Weomp + Mp1€Xpq = MpzeXy, + Exq (\A)
o OA) ol 51 S0l g sl dS 551> Ll
U PRCI

Wcondl = ny, (hy, — h23) (1)

Cypods OlsS o |y 5 audldS sl 555 Gla dslas

;MZJ.» R
. , : To :
My;€X5; = My3€Xp3 + Qeonar | 1 — + EXdcund1
Scond1
(Y+)

Wsta (y)

Mst1 = :
: mzh; —myh,

1Ee) Sler Sl poler 5 o L

Sl o gl 4 206 psle & i



2 SIS el

s Shes o o el IS 0Ll bl JS sad 55 Ol
2Ly 2l ol 8 IS 5 Gl o
L bl sty Ol JS e ol 0d Oy (F) Jsi

Ll YAV MW

(Engineering Equation Solver) EES )\}_é\p; 3l esla
U\)Jw‘ (\) J_}.X_>- 6uo.>‘.> uul_w\ = ] 0l wbu
b ki S e 855 Sble Lol la s
Jels ol 55 3 ged acula (V) Jgdr OVslae b

Clls 5l abd a3 Salysge 3 ol ) Jdr

State no. m(kg/s) T (K) P (kPa) h (kJ/kg) s (kJ/kg.K) ex (ki’kg)
1 50 573 8566 2046 4.479 715.2
2 50 527.6 4283 2046 4.613 675.1
3 27.75 527.6 4283 2799 6.04 1002
4 27.75 419.3 428.3 2514 6.331 631
5 24.78 419.3 428.3 2742 6.873 696.6
6 2.967 419.3 428.3 615.6 1.802 82.66
7 2.967 340 428.3 280.2 0.9161 11.54
8 - - - - - -

9 - - - - - -
10 22.25 525.4 4283 1096 2.813 262.1
11 22.25 318 101.3 1915 0.6347 6.818
12 48.08 278 101.3 20.49 0.074 3.03
13 48.08 368 101.3 397.4 1.248 29.69
14 3 298.2 101.3 63.4 5.833 72.59
15 3 298.7 101.3 65.1 5.865 72.58
16 3 290.2 101.3 35,51 5.737 73.32
17 3 368.2 101.3 115.1 5.98 80.5
18 3 350 101.3 309 6.615 85.3
19 - - - - - -
20 - - - - - -
21 0.7 280.9 175 398.6 1.719 37.17
22 0.7 341.6 1050 435.3 1.74 67.5
23 0.7 303 1050 271.7 1.244 52.02
24 0.7 276.3 175 271.7 1.26 47.22
25 0.3366 363 7.38 2668 8.536 127.3
26 0.3366 313 7.38 166.9 0.5703 1.394
27 0.3366 276.9 0.8 166.9 0.603 -8.369
28 0.3366 276.9 0.8 2507 9.055 -188.3
29 1.363 308 0.8 -160 6.157 -738.1
30 1.363 308 7.38 -160 1.675 598.5
31 1.363 323 7.38 -124 5.58 634.4
32 1.026 363 5.48 -170 4.867 147.7
33 1.026 335 7.38 -117.8 4.729 188.8
34 1.026 318 0.8 -117.8 5.169 57.46
35 24.78 502 428.3 2919 7.26 758.6
36 24.78 319 10 2486 7.841 152.2
37 14.3 650 101.3 378.4 0.769 158.4
38 14.3 650 120 378.4 0.769 158.4
39 14.3 373 120 9.76 0.0259 11.46
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