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Ebstract

Jhe topic of this dissertation was the design ahdee-dimensionalmodeling of an Organic
Rankine Cycle system coupled with an Ejector Cooling Cycldintieasioning of the system as
well as the spatial study of the facility based on given spatial limitations.

Jhe combined ORECC unit which was designed and modeled in this thesis is the largest
subsystem of the entire installation of the Tes4Trig European project. The aim of this project is
t” upgrade theenergy production unit of the administration building in tfiechnological and
Cultural Park inthe vicinity of Lavrio. The unit is comprised of a novel-grenerationsystem,

which is capable of producing heat,atimg and electricity for the whole buildinghus making

it environmentally friendy and seffufficient energywiseThe systemalso incorporates a
thermal energy storagdTES)system for the storage of excess energy collected through
parabolic solar collectordMany Europearorganisations and universities are involved in the
Tes4Trig project. Among them, the National Technical University of Athens plays a vital role in
the technical studies and the management of fireject.

In order to achieve the objective ohis dissertation initially the piping of the arrangement
was dimensioned and the piping and instrumentation 2D diagram (P&ID) of the plant was
created.In addition, all the components of theombined ORECCcycle were designed via
CAD (Computer Aided Designi), particularSolidworks along with the necessary gauges and
valvesin order tocontrol the system. Afterwards, the pipiranpd instrumentationwas added

to the 3D model and the modaif the container which will house the energys®m was
designed, in order to study the placement of the assembside it Finally, photerealistic
renderingsof the overall layout as well as the individual components that magethe
installationwere produced for a better presentation of the watkat was done in the thesis

Through the procesexplained above the spatial adequacy of a container of standard
dimensions, 6.06 m long, 2.43 m high and 2.60 m wide was ensured for the placement of the
facility and the three dimensionalmodel of the entire arrangement of the twoombined
thermodynamiccycleswas produced with proper placement of all components so that the
system works optimally with the minimum possiljdping During the design, the ease of
maintenance of the installation was taken into account and a control panel was placed in an
easily accessible position near the container door for system monitoFioghermore, the
layout was designed as to prevent cavitatatrthe suction side athe pump of the assembly.
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< 1. A_B<8B > " Pressure drop coefficient
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Per capita primary energy consumption by source, 2022

Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil fuel
production by converting non-fossil energy into the energy inputs required if they had the same conversion losses as

Our World
in Data

fossil fuels.

M Coal M Oil M Gas M Nuclear [l Hydropower [l Wind [ Solar [l Other renewables

United States 29,684 kWh

Sweden 13,131 kWh 12,224 kWh

Germany 14,191 kWh 9,271 kWh

Japan EEERGFA 14,812 kWh

France 12,514 kWh 11,409 kWh

China 17,224 kWh

LT CLRLT LT 10,977 kWh 10,662 kWh

South Africa 15,366 kWh 22,335 kWh

World 20,889 kWh
Brazil 16,176 kWh

India

Source: Energy Institute Statistical Review of World Energy (2023)
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Energy consumption by source, World
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Share of primary energy from low-carbon sources

Low-carbon energy is defined as the sum of nuclear and renewable sources. Renewable sources include
hydropower, solar, wind, geothermal, wave and tidal and bioenergy. Traditional biofuels are not included.
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Source: Our World in Data based on BP Statistical Review of World Energy (2022) OurWeorldInData.crg/energy « CC BY
Note: Primary energy is calculated using the 'substitution method', which accounts for the energy production inefficiencies of fossil fuels.

]_A">;h'c_“15/\"l B AW~ 1 B ' h h - Tt w o [5]
YA h €' Al QfH>Y “hyts_h' ' "’“"_‘h’h * > >8
>' <Y hRT T heTesh Y h T Y o mdbT A - v
N_ T L S I 1 I A
[ h ; Y s h 7Y . - _ >h _ ¥ . nAw o
B AW~ 1 B " h b
1970 94% 6% 5,6% 0,4%
1980 91,6% 8,4% 6% 2,4%
1990 88% 12% 6,4% 5,6%
2000 87% 13% 7% 6%
2010 87% 13% 7,8% 5,2%

2019 84,3% 15,7% 11,4% 4,3%
J”/\hl?YhIJ"""‘_'h’h “>>B_"*"""C__/\ ¢ h s
h =~ o - _ >h _ ¥ .

(SIS R 20



n' T <.>h _Cgphsfujpn oyt

I - N
> =

-~ SV TS ®mowon e~
p
AN T w,

s

> y " " 'S h h = h A " h¢>Y -~ > 1~ ' <BB AS O T TR
.(D m‘_h _'/\ _"’,"4'_"' _I'I ‘h’-._hJ'J:'I
h ¥ 4" <h " ¥ Tt>waA Y ¢ h ~ . h< joh
- hl’ hao 0" < ' '_h h >_h . A - A ¢ h ;<‘ w 7o l‘h
_v ‘,J;'V/\v _v<'__">' _h_h'_v'f/(_vhl' _5'
AY LB A Lt htw oY > hvyve >y ">t > 5 >hy
- hoA, ‘<"?_/\Z o h V"V_’hlllh"')&"l\f]h'h:'<'
ey : B, A < 1 v Cn ¢ h e
B’."_‘l IR ./\I“’¢_A Ch " > A
LB T h Yt h gt <cL.sh ot g th g
h_ischs > h S A Ch_ls ¢ A i ! j B
C hrrm ~ 1 o h -~ ce T 'S B /\-' ’ “5 s E Ih .
! ' < B ‘{_-h‘/\lﬁhbls ‘B]/\V!”J‘-BI‘ h‘lh‘ '~ K~ 4 h /\-' C-' Ir )
h * s S B A : h " henm h -fh>~ A ¢ Bh A h" h -
toh J'*5<_’+-"l _-+A A L h>EALA s S
2 >w o, ' i B < 7. 3w . AW IAh ¢ SE . A The”
|I5 A v ;1"’ co - '>|5I/\'- E.‘Bh/\‘w’}-us"h AL
- Ih/\-‘ l -~ h A lC_-/\ * ‘CIB A (’))’<-Ih
Sphy ot mog -h L K1 ¢h h* h
BT > LA J_B<I C. LS A 'h’5‘>jh"5,/\ _>B _>‘
> ‘oh >'-“ WY A AN <7 - T v ey A Vo
". NAL T . ¢ h _ .‘A o ' <V“ T LA ¢ h_’_/\ !
e . Y hy B _ h * ! Yo B Avw 7 uhw *, h ." - " A d;dpj’_@B
. HAMT X Sh*_ STy _th bt o> >E T,
. _h'hJ+J"I¢) rl“""‘s_hz h - _" 1 " h
s> B A > h Ah vy Y -~ Y > ! B AW~ 1 B ' h N v -
h*~ “thys ht ~ ¢h H>Q"‘>'I ¢ h h A
> ORCs > AT A h . v T <w¥ A Ch h <<' <8 1 h f
'I>|5 A’ ) B/\W'IJ B ' h 1 ' h ~h > haao , 1" ‘IB' > C_"

1 B _ ) W > j ’



pn' o <.>h _tgphsiujhf >h

i .S. ioni 1 97. B Lawrence Livermore
Estimated U.S. Energy Consumption in 2021: 97.3 Quads | Natooar s Sy

Net Electricity  0.05
Imperts

Energy
Services

38

Petroleum
351

13, - € h ¢h " sSh ¢h* ~h~’ hui, , 1" heg
rh_h " 4" h7Cwth Y HAHWHW T T >w T
h v A N, ThhARAAT S ShA T BE HhhP . ATAS
AT D [hThc<t<ch 0 Ch hAR <L, <t AT Y AW
nxc: _ 7 HEHM T B mMEtmhTT _ <’ ' A >80 <
yl_V’>BA| h’V|‘| Il_h/\ (;‘h_h jh‘l v{'Jv’>B/\'
“~hJ1 ¢ "> s"'h ~h > hua , 1" <" 1 A ' h v" ‘" ¢x - h AL,
Aot ve  >wa o " EJexajodld). . r>"Ah . T 0 AMT P
RPENE Pt T hAs T Rz ' ~h1 ¢ >t oh
n- """ <w”AZX <4, . T w > YA K. S haA
Lt h>h _©¢h s ool ¢ h B hs ' >8'_ A" A
2021, AT <" Cr T hap Ottt Yoo >T Y T 0T
.7 HAHH® [h T CET A [Ty YB GAT YAShT wh v A AT A D
ThAa_ ., Tt > @ Wi h Y HgaHH T s T T > w
e LWt > T HNWGKCQe3lh AT A_hM Y  onZo




N’ T <.>h _tgphsfujn oyt

Carbon dioxide emissions from burning fossil fuels, flaring, and cement production, in millions of
metric tons.
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Heat Recovery applications

other applications
0.3%

waste to energy
5.8%

pulp & paper
0.4%

primary or fabricated metals
7.2%

1.4% petroleum and coal products
0.7% other

09% landfill gas engine
Diesel engine or gas turbine 66.6%

30% glass

0.9%
chemical industry

83%
cement & lime

1.0%
1% piogas
NG

Heat recovery - Total installed capacity : 349.1 MWel - Last update : January 21th, 2016

With 348 1 MWel of installed capacity in the world, and 18.5 MW of new capacity in construction (10 projects), the heat recovery market is still at an early stage but has long passed the
demalprolotype phase. The main application is wasle heat recovery from Diesel engines or gas turbines, with 66 8% of the installed capacity (41 projects). These units are mostly installed on
compressor stations along gas pipeline, or on Diesel power plants. Cement & lime plants are the first industrial application, with 10 projects and a tolal installed power of 20 MWel Waste to
Energy (incineration) and metal industries (steel, aluminum, foundries.__), have similar shares with respectively 12 and 24 projects
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Kamyopia Mnyt Oeppomrag  Eopog Oeppoxpaciag  Teyvohoyia Avaxmong
Ynhig Solid waste 650-1000 Air preheating
BeppoTrag Fume incinerators 650-1450 Steam Rankine cycle
Nickel refining 1370-1650 Steam generation
furnace (Heating)
Glass melting 1000-1550 Heat exchanger
furnace (preheating)
Aluminum refining  650-760 Thermoelectric
(6500 furnaces
Copper 900-1100 Thermal PV
reverberatory
furnace
Copper refining 760-815
furnace
Zinc refining 760-110
furnace
Cement kiln 620-730
Hydrogen plants 650-1000
Méetpuag Steam boiler 230-480 Steam Rankine cycle
Qeppomrag exhaust
Gas turbine exhaust 370-540 Organic Rankine cycle
Drying and baking ~ 230-600 Heat exchangers (pre-
ovens heating process)
Catalytic crackers 425-650 Air pre-heating
(230-650°C) Reciprocating 315-600 Thermoelectric
engine exhausts
Drying and baking 230-600 Thermal PV
ovens
XopnAre Process steam 50-90 Space heating
Geppomrag condensate
Cooling water from: Domestic water heating
Internal 66-120 Heat pump
combustion engines
Hot processed 32-232 Organic Rankine Cycle
liquids and solids
Y Annealing furnaces  66-230 Heat exchangers
(<230°C) Drying, baking and  93-230 Absorption/adsorption
curing ovens cooling
‘Welding and 32-88 Kalina cycle
injection molding
machines
Bearings 32-88 Piezoelectric
Air compressors 27-50
1Lu>$ rmujvrlv—\f>|‘| _./\ _H‘/\V
h Ah <~ 1 h > B '/\‘B[28]>"<."h"h ‘. -

232.rh ' i >hyh

H. "¢ '"¢ < QR@® " h * >S>"‘h¢g hy ' 1™ h C hCHR' ¥ ¢ TMA> YC h
v >h’yh B ° A h? ‘B Two, OR_Oi"f_]N_hI:IS'.{ Yi's wlARh h <|5<_' _<>"’ /\Bh'{"lﬂ’
<74 LA hl'v{5{5'1>‘WA+/\l K. A Y < 4 " _ A 1'oh h=~¢s A
>E 1 h < B~ We™ 7 7 >M rs -/\h < B ¥ O L S h = Y 1 v ‘
N T N S T NI SR
ceh = <"s ¥ 1 7 h B> A Q' ''>Y * h > B * * ' > h . A -
h/\h,w"_'ﬁ“h/\ _'IV'.IV >W A, s> > B "J_h"ﬁ‘_“ {‘h,“"
h = & ‘B’ h >w ' h h = ' e <w j ! h ST Y et sw AT A h
<h>;hA5'l A BT s '_h W >>B " h h = ' w A h 5/\{"h>5
A h B > A h' _/\5 Ty '>‘_ e A ow g " hpw™ "¢ h «, 7am h
K <h > , A 1 ' h ! > B hl,""h ‘5’>_' ! h 0T B ~ 1 hy
>Sw gt ! ‘5’_>“¢’h?’h ~ ¢ ¢<_“ _z.{"_‘ A h h
hi hasc®h - K1 ¢h A h-or “¥ he<<haiw  ~ o~
* b " s h v hl‘ <Y - "'_l:s’ _h‘ ‘IB ' s h oA e Ij h: >" (0) %




N’ T <.>h _gphsfujhAon

¢ h A i " Y >shyh B Ah h = ¢ ¥ h > ¢ 7 > 1B A
h - >y~ v - > B AT BT > ! h h - ! 1 "8 71 h > h > v
¢ h* '<BCC_H|?_|-'|“B>"’>"_6'_h “>"¢/\*" . “" Lo Yt s Y T
y B ° v AB " Y 180 0C>""¢Y " "hs’ hah yth' YooY or e g 1 ' h '
‘B'>‘¢WI 4‘5’Jh"slz I_*. v." ~h A v,<“‘ ¢ ht ¢
ITpOPLAOG-TeVvVATPLA
KOkAog @eppikoU gAailou
AEPLOTIOLNTAG
Blopaga AvVayevvnTng
JUUMUKVWTAG
, K . OeppotnTa
MpoBeppavtrg auoaspla
QEPQ KOUONG
T , OLKOVOLTAG
AEpPOCG KAUONG
1 - "¥hg" . " <& _ 7 ORQG30p . ¢ i<

2_3_3_m5 PR " SRR S B AW’ B * h
m5+‘5’>’h "/\">hy|5_h ' L R S S B AW~ 1 B ' h ‘“‘
G T, y B ° ' AB TS B B h - ' - B ©o_B>h, hs @5 's?"" Tt
1 > Y S8 1 h <« K 7 B s> A h' v ' >sY ¢ 7 h Y o8 -
T8 Tt h <Y A h - YA B~ ', h As *h ' 1 : ' > A
T L ¢ I 7 >w Y 1 B CE T >t ¢ < ' 1 KK h~ A
oy 1 B A B Ah M L h A > >SwAY §F 1
h ¢ h h «<' <8 1t h I, " st 0w B 1 G h h h B
E B ¢ >8 h <« <8 T ! I, "B > cn B AW~ 1 B ' h * ~
¢ h 1 A h “h »r¢ ' > *'“hs C <’ >h ¢ h o rl‘{‘?h 1 ' h - 1w
>‘<.‘"_B",&:_h+/\ ‘M‘y_m'R@lh’_,hh‘ ! T <w Y A Ch_h<<'<'
B L. AT <717 h ’ ' :@RCK:‘>|!>TCDVB“,A‘:P\F113P_?1 ¢ TN

' B AW~ 1 B ' h Sw LA L h s <« ¢ ht >w ! B A h <~




n <‘>h_‘¢‘cr'h_|sh‘1jhﬁ_"hl m' -
< v oy . A T >T L A>T A L8 710 h >t A
B~ ' <Y 1" ¥ ¢ h <« B~y ¥ "1 h A" CY B 1 hy ' SsB A7
SO S TG T s h At Gt Y h g
& ‘s >"¢ h>>h A 1,8 >ACo-oMU “dUj-enj Fd B Cgnsh b
cUGUci 33U} 6@, heye)y s> 650A - >, s
i, s ' h ORCh = h ¥ 3 h -~ '"A w s AC hh * S5 1 h
> ¢ _B'BACID [-fA. oMy Ayt > Tieh ths> h o h oA T T
> B h oY T >SB ' _ AB h ¢ 1 ~ h >nh e h Y ¢ h v _ A h
j " >8P m‘h >8 1 h <« B~ B B 7 >Y ¢ 7 h B "SN
h - 1 v et B ! ! g ,h > Y1 ™ | " h hvies , A ° >~ h > hi1 1
H.1 © h h v! B A 1 h | @ ¢ ORC h"™ 3h ** hy g h' 8"h S~ K"
1 - " Brh
.
T -
[ Se— TR RRTPYTS
[ —— L N )
1 "1>7I3n'h h v' 1 h{'(“’, "QRC>h 7 18 B >’ h <

234. <" h ¢ " B AW~ 1 B " h
H' <" h ¢ B AW~ 1 B ' h Bl " AhhL ' | S '>Sw Al T Y YT e Y Y rt ¢h j "
_ 7 'Y > B ¢ h h, Y AB v aw B AW~ 1 B ' h d E 8¢ >¢8 h <

Y L ¢ h h ! L h " ¢ B " h ! >w ~ h > T S A
.1 “h "7 A _"+/\ ¢ h .II5+>B_"_/\ ¢ h ¢ _ sHldr >w o,
ponds.
cE =~ .81 h o ¢ h ¢ h h > ¢ . AN " <" he¢g A  ~h > hijY <"
* AB ~ 1 hy ' > A7 , > 7 wh 1 ' h h ' ¢ h ! 1 8B A “h B V B
BAah <™ h > B TR <SBEST I AL T Ch _ o7 """ A
* 1 ¢ B A T, tcY 0 ¢ ht A 1 ¢ B A oo, t ¢ (0)) K A




J']“<,>h 'tr'h_BH'thﬁ_"h m‘_’

h >>* ¢~ ~h > hj Y <" ¢Y * <<WC_|5IFEeSné|Chh"h_jl"<'ﬁ“'

' ’ ' N

@MAKA OEPMIKA IYFI'HMATA)

1

| ]
( SYTKENTPATIKA ) ( MH ZYTKENTPQTIKA )

—( NapaBolikol ouArékTeg ) —( HAlakég kopuvadeg )
—Gpauumd cuotipata FreshneD —( HAwakég Alpveg )
—( Ivotjparta Kevipikold BtnrD
—( HAwakoi Siokor/punyavn )

1. "8y st ht <hishAST ¢ oA C[30] U >h LA
*h [, Y " B tCw h w 1 " h h v * 1 " h*“ w ¥ A 1 " h
h ¢ >hat oA VA B AN h S w h o w T AR T >w L T
!hqv - 'Jv ¢
YA h ¢ “°<Ah ¢ h” ~h "> ~*hAy>YAaA h- B AL B ' C " Ch ¢ h -
> ¢ h> o 4 AT A TN << A "<t h e
[ 1. <<ws_ 6 > TR 6
E<"ho"™ <7 >A 80-90
n-" " #d4h @<’ MR 80- 100
1. <<w¢ ' CBA 90-120
m h>>"¢'  ~h"hj~”c< 200¢ 450
B AN S <h Freshel ¢ 100¢ 400
L T 750
R 1000
[ Aang:B Lt h, T 00T TM e ST x<mT A A ShC h

1 B _ ) W > j ’



<., >h

‘tr‘h_BH'thﬁ_"h

®x N N

< 5 5T N ®

V. > V-

Average annual sum, period 1994-2010

< 800

1

1000

1200

1400

LU BEORe oW

1600

-~ h Y~ . e Q y’[y\’_/\thEh CYhi' -8 7t B oY o -
" h S B "1 hy ' >8 AT sp "1“ ABSTTC TF 8
v _ A fRanmeC‘ h ¢ ¢B<"',[‘ ‘I f.‘dR(z > ! .I_ N _ ! . T,
©h S h | s - R >h @ n- SN
- A L, hTAYSWAL, A ¢ ht ) ' > hj <! ' ' h
-y, " e . 'OR@"B ‘W</\‘hl;¢“' * _">h<<_\N¢_ B_
‘>W/\"_ >‘5 > " h >“’/\h4h h""l‘_“C‘B A g
I 7 h >>h b ’ I

1800 2000 > kWh/m?

s " |<lh("u
¢|‘>

GHI Solar map ® 2014 GeoMode! Solar

1 B _ ) W > j ,



n' <. >h Cgph ety A h m
Aiktuo
i AvaBépuavo z
MapaPoAikol Sk kel
OUAAEKTEG
Zeoto
STp6BOL Fevwntpla
Amnobnkevon Aeptlomoinon
Kplo Hapyay
R @ B2 puing
MpoBéppavon
L - "200 0 ' >h ' <s ¢ YTThhUthhjuT.< 't U AR
[hn St 6o K h " '<«t* h ¢ h *ORC ~"h>h" h' * h>ys~ A € <h
T <B Y ABC " s h h
UUh>'<WI ‘B'>V¢'h"|5l <|5'_" ‘@ > h Z“/\"‘+
ua rs’ . ! _" h =, v ¢ ¢, h<h?’ _' B T W AL N
PG R S S A h: : "' A B 1 Ch h h '
U n B <' v’ h ¥ ¢ h ¢ _ > 1 h <h MW IR ‘Ah" > he ¥Yh™
>w*, ° AL _hT>Y  >TCORC_¥ . A " >h A
< > A 1 B - 1 " B 1 B
h - : h h h Vo v h h - g ‘
w o, Y A - Y < STyt s w oA B , h~ e " ¢ ht ! B
. Ayt~ @

.l B _ ) W > j ’



N T<.>h _ T gphsfiuhACh
24. . h<h . 77 “h <h > AY ORG ~ ~ sw >, >
O_<,, N ' ' I h v h A B h ¢ N ANB . _ ¢ h ! -
1" T Ch T s> T AN »wW L AhT ST g aAmo BT h At T > CEA .
¥ BT < s Y Y Ywj ,hstw Jh' A "™ g, "2 > B U h ¥
L AB ~ Y N ¢ B~ ' SBE AB 1 8 ¢ h B B b -t
‘<"“>"’ Ch_"‘CB’ Y B ‘h’hC_'BI -8 VLW,Z
f'h <«<h > " AY AB Y B Yot ow >Y Ah | B h , h <h
Tl <t >h
ms/\'ﬁ‘hz Yoot B ., A" Cw h , h <h . ! > T A A h
iU ¢Ucseasoald zUebyy¥sadd eU GgeshUU;d UGUyecoe
(reverseosmosis cROé) 99U dUaUG0G9s3fh Usa¥Y oaUs gilYecgy e
3U;h UoeyycUUUs eyiyr e9U0d sai oaU Ued

Useeasoaey) 6g.

U UUyesoayd, eU ogjaUjed UGU) ecile NutistagtFldsl UUG d
C:Fe), K 8g ~J UoelUs 65UalUs UUes 6adlid oUs
YoUd 3U aUUUsaUdatUs GU oY 696 UscUaes aUs 30U

K" h Ah A _ " >8 - lw

B 'Y w et B ¢ hr ! j

Turbine h ’ h<h_ * s ' N E o ’ Looh
Evaporator - h -~ > h ¢ 7 A _" B h N :h
superheater N ' = -
p >8 ', 0T A h h w~” *h C g7
- g st s K . - % 7t j h
Preheater y - v = h ~ h 1 B h h - !
M edium _ h | h<h_ Lo , (©)
Iemge}:;zmle RO l
unit n ! ¢ W +OR(}I N9 ’5 < VB
—> B LY B, h " >Y 1 _ A B
y 2 Brine
[flnx,n j) h , h<h ., ! z ¢ > . N
h/\_ T _ T . A .
Recuperator
I<Bq 4 t (;‘II 1] >l . h/\l qll
<B| ~ ’,I > h ~ (D
n ﬁlmoncl - * - Y
Pump

Condenser
3 x

Feedw ater

1" 2b: M ARIORCHh , h <h

AB T

+

eUeby ¥Y3dc

>hr,H¢|-|.©RCB B 1 ¢ h

Ug

C



31, E "¢t A 8L .,A Th hi, iy
K ¢ ©ORC.' ~s46h A  h*' Ay Ay h' jegtor WAhA S
CoolingCycleECEAS “ <~ _*8° > h = A _ " >' -t ¢ -0 0 p
Jpo >~ _">h _ b s>t vt hvEATST AR v

U qiad €U Gge aliad UUeaqi

U qiad U U 6y} hiaGdad

U qiad U "jpeuyhiadad

U qiad €U U 63djyUsUseah eyia

U qiad U Gge aldadd aU Usjacili Gosa

U 3byoslsayd UsUUYaUsd yiadd

311.A V' >8> h o >Y
fCh T e R h v > VA h T W O AN Y SRph T Yt G
>w Y va’lu_h‘ h = _"/\ h_>"“’"_" B Ch_h‘_h
R ‘7 >Y O hT 2 h o T AT T R B AY h <7
¢ h !t <.‘h_h‘<’jt5_h' B ‘,'<" - T ¢ n A “/\B1B’h
B ANh <« <h B * TS ' h > B ~ BT '] h <Y A ¢ ht B VW
oy b N~ B h 5 ;1': "/\_/\B- h * Y B A h <™ " Ch sw , 7
i he<j >1h ¢ht syw~’” .8 ht h-"' wo Lt h e
¢ h B B OAB h * "/\- >"‘V"‘"-z B h -~ > h
‘h:hjs‘ "-B"‘->' ' -, ¢ '¢'- h =~ W<‘B‘>h ¥ ¢

15__W>j’



n=-<¢>h 'tr'h_BH‘thﬁ_"hl m'_'

QH\

AN +
Condenser
Throttling
device
4 Compressor
Evaporator
" N
\
\Qc
11"22hl‘_lc" ,{'h_hv' ’VY’I >W >_>B
50 AL ESETET CCOREM 0 ot v s s
Y, 0B * ¢ A >B8 1 h <8 s w > Vo Yooy B v h ~ _ A h * h
. V' CAP> kg h w ¥ ' h 1 h h v ! -~ h Y~ Y hy B¢ >8 1 h <
>w , 7 ¢ h B s w >8 1 h <« B~ B ¥ M D
3.1.2.A V' >  h ™ ¥ orr T
CE L, ' >h t ¢ h Ah -~ h "~ h"* h ~ ! >' h 1 v h h v ' Yo, (VAL
1 ">t 7 . ¢ _ter >w Y o swvw’ s ht h™ YA h
Ch_"‘/\ s'hw":fs‘:[absqrbép__rbﬁ/\s’z _" >Sw Y h -~~~ h
-yt ¢ Ny B A _ h Y, 7 Y AN h =Y j h gt L S
. G tc v I N > 'Ywy B h >w o, h A <’ h ¢ h* ]
SO A 4t h s T 7 A 8 Ah <SolutionHeatExchanger _ ' . b
To - G e >w Y - v w o, B °* h = Y1 8B >58 B 1Y 0B B
h“u/\wl >B8 ' 1 >h B"W"B_h‘ B ‘_’hJJh<"_‘¢" j
|A B<h*“ 1 !>|| ~ ¢ q<v qht E - ¢t 'W,B‘ N
A B -0y T . ¢ re sw Y YA h >~ -
N “hi1 1 h <" t ¢ i h <j > 1 h _ B A h B G AL BT D
1. A" . X . h=-> > re Sw Y 1"“>|:iB'|),“‘ts’_h'
B A _ . . ¢ e >w R «)) E v " BCABh Te><'h G 'h
1 ' h <« > h ¥ - 7w - B¢ A h j"‘¢ugo@BC";uhZB<‘hs1‘B,h'>“’
oY h = h B’ h t >sB8 1 h <« B~ . ¢ t e h =~ W< B o> h
>w Y B> Ah “/\(N[-b)‘?u h_>‘>+/\/\’t5h’l' A h + " hy " h>h "y
h—vrrv’| !(I‘V >W‘V z BA_ 1 EB’>!(I‘II —IJII - _B

' hve J120/C. . A MAnN

15__W>j’



=V

<>

s

> S >

O wCOP B >ww vV PR L " h hove ! c
‘h,_ >'(,"| K 7 K h - t h/\ A v e
we ' >h w YY" ,A 4 "h hAvs, LAY > Y35 o
B AR ' h =~ 2 h * >" e " -~ S8
¢ B/\W’JBrh(D rl—l—rv“w . Z . W<<Bl
I T > h 1 {lh hvl Z >Bl_/\5‘ h K
* '>h ¢ h ° {‘B (,“'< A B 1 ~ A T T
R D v ! 1 ¢ h h h 0
Condenser Generator
A
w
Solution
L4 Heat Exchanger
Pump
E\raporator‘
r
/ Absorber
Qe\'ap
">3I?1AH'>h_!("" h/\h_h'h‘_h" > h .
> B - 7Y s o
h _hve! . v > T Y 8> Ah " B
A h ! ' h h Ah ¢ N Cg s , h .- s
Y S B - lw o> w o, YA h w I ¢ h <w
A>T E AW~ 1 B ' h o))
- v ¢ ! N N 1 >h) 'Y‘ |VI h _>|§‘Nl‘ﬁ:vl ng\ C'Eh l{ t R “h
B h ¢ h = ' 1 N 1 ~ {lh\ /\5/\,{5,{[5>WAh
:' n ¢ h ¢ T ¢ t ¢ v Z K A _ ~ 1 B PR
A h'z h'l!Chz N 71 s ALY "G g 1h>|<n
L7 T Lt w e L ¢ e >w Y Sk .
h ~ v LY .Y >89 &K Y g whBYhY Y g
B‘>h /\h h Vh/\B h ¢ 1 - g o o c h ot
AB ., 8B h S ¥ . ¢ to¢ o ¢ h ¥ C B OAE hot . .
;.B h!q) S h/\ 1 N JCW/\ r+‘| ~ . q
T T ELh o >E Rt Yoo .8l th st Cht




N T <.>h _Cgphoshujhn m' -
> w _'/\ h e ‘B ¥ ¢ h h 5 >|5‘_/\"/\_h wo
h Ah , h _" ‘?_‘Q h - _" 1 B 8 ~ 1~ B vy
. v P & ~_ - LT R R A _ B
>w Y ‘_" 1 B _ B ¥ 1Y [ vy > B h“’_w<5 > h A
~h h " _" B - " > ! e C_‘C" h“’_|5<w >h_

1 - " A v ¢ _ ' >h v > w
4 - e e '_" > hy > B _" C_'C > w ¥ h“’_s
_+ A - A BT 1L hyYy " S>SEALA >W A 1 h y 8 _ht _hoe
_‘ h‘h‘_" B ' _' BJCh_h _h ! () W_"‘h h
ros ot Ct e A P C_AY  Shoo_ ¢ h v ¢
>t ¢ A E A - B A D
1_: ¥ t B B B h >Y 1w ¢ C <, A v ' > B
s’ Ah Yot B v "
U Jydee aUszd¥YszegidlU dU;efhUdqUU UUee 8adtdd
i zd Us390ahUdUU, ed UsUlGaU3zsehUqUU oaUs UsUs
i UUyeegoayj UaU UUees 6addid e9a) UV d Uxsz 0
it j Usdee “~alOd o663 U0Ccaci (gydehUUy d Herd
63ceUlUsoayd GgsdealUd aUsUesgy)oald
BA_ Vt;hz J!h -VA —'V"V’|_||z oot B—ll‘>l-w
i 3ydee 90UshUdqUU U UaUgdy)rdadd Ueg ygoalUs

c:

d0, e RUqUUJ

Jydae

50U3fRU4qUU

a0 UgUhn

"yelyhidadd g h eUedeyd d

15__W>j’



n“<¢>h ‘tr'h_BH‘J

jh o m' -

El N
AT~

~— VAR S 3
x > [*N
> s >

<~
Vv

it zd Ueasavld Uxs sitselUelUys eU Uds Yy ei
sacoae)vyld eUo¥aseg Ujsdesi ygoalUsoai 3 oaioaarx

U j Usedah oahOGUsdg, eUo¥vyad UsUdUGsehUqUU Udd o

U j Usdae UsUb) vyUsoee 9aU3hUqUU aUs ed Usazsaf
v > B h =Y v' "~ h A e >w T

: "'sh h h h . ¢ A Y B >t o B AW U
w o< >h o 1 ¥ * w o > B ! -t Cw 1 * h h v
O I N Sw Y B Ah -y h -~ > CCw ¢ h
I B ' h b

w A h h =Y v' "~ h A tc! >sw Y o E ~ B " 70 \V;
- YA . . B h t > B h > ! " w>s>SB ! B v h > I G
h ‘ > RS I h->v'  ha ¢ >w Y , h AB *
B 87 _ AB A 17 h >’ h -y B, B - Y Y <h o
“AY >hys h' WYs - h Ahy h ° G AL L R ~ h -
¢ h sy h : : " sh h h h Ch * 4 ¥ 7 v ¥ =~z ~¥ A ht
R A . V! ® BCORP_w_B<g A_S"AhL >AE T
v _ e KHD FAS>SMIOo<, 87 LB <7 h = Y S
/\ r(:h >l("" B" _5,'jh<<v/\ l(l‘u B—’— "I
v h >80, 0 T T ho Lo >" oA T <
. AD > B A ] Vil <Y " h 2 h o T B, h " > . \Y
h ¢~ ¢ <' >h A >- 7 A AN B vy * Y AT S Y
>Y 1w ¢ <«' >nh s Y ' BVV‘C"/\[g]_>' A B AW~ 1 B ' h
v . Ch v v
Ty *h oo > : IS BESC T SwAY ¢ ¢ < . '
' B 1 ¢ h h * h » () rl{_z ! * >" B " e .

<T-MTACLLT AT AT L O her >, 77 &
U hy s "B hy > 7 CB T > Tg A XX T "B R T > >
! w0 M ¥ -, B YA T B > h ¥ . ¢ tc v
1 " h h v ' ¢ ht h =, * ¢h Lht =YY €< BA YBA h H ¢ 7 Vg, w AN
wdi, BV ! h | ' h ~ h v h AB h * > B h b
¥ ¥ h ¢ ¥ Y w o, Y > B S tcon N " h
~ .{B B,B VA " >h . C !qV ;h>l<“ —’B
© .8 h Y h ¢~ R I -, 8 YA B >h >
B~ B ¥ * h Y r 5 ! Y- ¥ ' h B "t h | A B h ¢ h h A
<h>j hAaAs' .- ~h E A ~ >">h “h<'yg ,h*t B "




n“<,>h 'tr'hBH‘thﬁ"h m‘_’
A * AT S AT L S " h t [ * e ¢ >h 5
- B ! S ! ¥ - Y 2 h h v h A B h * - ~ ht w7, ¥ h - ¥ ¢ «
G h Ah > >8"'"1 >SwWwA" Yo B vw’~ B h ¢ h ' ¥ h ¢~ ¥
¢ s ! h h -~~~ = B h ¢ * ¥ BT h <Y A ¢ h ¢ h
l -, B . YA B >" >h _' . oY ". 1 " w7 e h * >w ' h h =
¢ " >h > AHB h t >w o, ! T s ! h -y w , B ' - h -
* <<B G - ANOD 1" 1 B B 7~ B YA >" >h -~ Ah B h -
h M Y AN_ A B h t Y B A h «” Y €N _ 0 BI)\h‘Eh"“)'uhB'B/
h . v ‘ <~ ‘ . ‘ S gt | < ‘1<h" '>/Tl'O].H c. h o« ~ ‘ Ry ok
e . v ' > w G * >" B " B h ¢ ¥ vy O S S h °
- “haao , 2 . \VA S ! Y- Y > h ¢ h h Ah<_ AB" <t 1 v "
h <’ h 0 ¢ ht 1 B A 1 "' h*w B * - 7t B, " >B AT > w
* A wesooro N ! 1 ¢ h h h ~ ¢ h* h v h AB A
N N _ 1] >h ) ~ l q)
E < B ¥ 1 h ¥ h ¢ 7 ¥ Y E v h ~ h h h = ! A
¢ ht A - ¢ ht '8 7 >Y ¢~ h > h . A 1 ¥ Y
he >, 'Y h-Y s<s’ ehtraimmentfaio)sh Ah T T T Y &0 T <y
B <' A" G 17 h >>nh . ¢ ht B¢, hy@sg'"* < '
- [ . n _I I - ’I‘_‘B”B\lr‘ ‘:{hll<h'{"nn I q)
1 — (1)
4 ~h > h ™~ h A, < ' 1 B v h ~ f h * h = ' A B8 >Y ¢ 7 h Y2
-, B ¥ “h oYy om ¢ h h - ! 1B, >8 2 h M
h B v h 7 ! ! ! - - B - " ¢ 7~ h B’ ¢ h h A !
Y AT >hys _ht ¢ CritealCondensePressurg B>AT 6 AT 8" T T s
h n 1 (:‘ 4 > N t >| t >|| z ' B ~ <| 1 ~ h /\h ’ ’ 1 , 1 ~
c oo S S ¢ ' 1 B B B ¥ *h L ~ h B * A h A
. - . - g P N > . - g . . S8t h - . LB~
- 7 h ot ) w . . - h . K ~ bé‘ck’ﬂ:n"l_‘l/\lv I{ BV‘—_tB\'ABV"V"V‘uhII c')’ ¥ on
h > I "y > B B A 1 Ah >B "t ¢ h h * Yt w * AW~
Heat saurce —
condenmr
coolag fiuid
1 - " Bia Hv' > > 7 8 ! 8




n' - <.>h _ " gph el ujf ’on

L R L, Ly
4
d é i
dlul e":bl l : (Dz
. ‘_—-Q/ IIeproyn avapsiing ; Aopog E . . ) i
m, AKpogucio P - - ) “ i i Yronymrikée AwoybTng ‘
— | \ m, | K m, |
T ,T i l
rb | | | =
S
lﬁs

I3 JE —
a1}

L-"26" Sh " v shos A h 0] .

Generator 1/

ST

- /p&'

E 8 B

-:E: Te 4 Condenser ’

o J\

| dh=0 Yy e
Te Evaporator | /2

Entropy s (kJ/kgK)

1-"2/p  ho " hs>h perfm c h b
A, VI[10]

15_-W>j’



1 B _ ) W > j ’

nt - <.>h_“gphstajhn > h m' -

32. 0 A" T LA
lh h ¢ ejectors hh vg AT > 7 A h * h Ah < 1 h > B B ~ B oY
Ltws st (prlmaryﬁow)fh‘”"_“‘"/\ O ' ot 4t h
l."h‘_l ¢ h* > B ! w ! I:SV'.{V‘ _I. h Ah>SBB>8"'"1 >SwWA"
B/\h)v'r‘:h > B e B’,{vl _v‘ _'+_t5’v/\_vI h Y
S _‘B'ICDCE_ __' - B 7 ‘_+" B > A h 't _" “1¢<
T & " B AL W, h ot AN UL MAGhE Y E >4 L ¢ T h O <

h A h ve -8 h " B A h | ' h "o ¢ h !
R W, ¥ $E " waha A Jﬁ,(.’_'/\'_)l cev’s o hopc h
R st wvi it g
CE - _ ¢ h 1Y 7 2 h . A oo ¢ _ A * 1 ¢ <’ A A
1 ¢ h h\;s' S I h-' B’ ) ' >‘E" <'J“’ * >"-
-',:VA>,}\Z j'“‘>'1h/\'-¢wl-51<.‘h h _lh‘s‘llt.‘h“ .
h At " h¢h O K" e]ec'toﬁ ''h A A \N_’ . h h A - A h B , h
o< h AP ¢ - o041 ' <h " >8J4 h <7 <’ ”
Lt sy sy ey A h CoB S v swah ) ) " sh h . v
K1 ¢h h> hetws> o~ 0~ 4 sh © = h ot hoa o, -~ T
- h " ha o v Ko ‘>'-_v, Y‘_c vev h=> &<w ' >h ~
s> YA h, ¥ on A W B v 'Y v he v i
ejectors _ h ' s " " T ConstanﬁPmésmd\/lixmg’ Ejectorsc CPM¢ h h 7
D L Cons‘tantAréaMl&ngjéctoScCAM1 A ot ¢h ot
' wv LT _“‘ ho >, 7 . 5 A suctlonchambep b b > h
h A vl w . * ! 1 B B ! ¢ h 'J""h ! WVV.{V .
* ;1‘5"-' l{'h v>"’-' 4'h-hv' -y Y AY >hy B h *
j:"Cv /\ * ;\ B '-Blh'> .I-" 5\'/h‘ "h ' 1 A h
>BJh<,:B “‘B, :. Ttw s A T “>‘_‘¢/'\._-""“‘ j
‘ejectors® _ h * 8 7" L th T s >~ 7T A AP BT 0T AN
N [10].> v~



n“<,>h_'<‘cr'h_sh‘1jhﬁ"hl m'_’

4.1. IB"J’h," _'. “/\"<‘(.‘"I B 1 ¢ h h‘_h"l
l“ 5 T, h < ¢ B B TE/gTrigh' STty K hesi>shh _h>» ¢ h
<|5‘_“" ’hl 5/\" "’_'_““‘ “‘_">h V. < ' h ¢
¢ ht T,V U ‘_" 15*/\"<"J‘¢' J"'<‘_“_‘ J’h".“' _
h Ah i1 ¢ _ A fw ” >h /\:" . ’C"h“ _T"”V' r_' o "‘ L o T .
"‘_'>h _"’)" "_B’_h' > B ‘B'>'_'_h . - " h 1B
R B> ¢ h " h ¢ ht ioh 7y e hRankingOftganic © |, v & Vv
RankineCycleeOR® * *h ' A ~h hu  a" " <cs¢ ~*> 5 ¢h' oy
B¢ 7 . _EjectorCoolidgCycleeECCG + "0 _ ' A ~h 7" hu  a" vh o [T
w Ah® ¢ AY SYChY h' Y'ysh *hH~—Y ¢ "¢ g o B wt, CB
fw " s hua®™ H A "_""'(.‘_B ot ! “<I|5"/\hy ‘h_ 'I<'h(
¢ h ¢ A tl1_v‘ v L é‘lh C"'_sl I‘Us"h‘_"s{‘““?' . 'h >hl' <" !
I"ﬁ‘s‘_ t 1t h w A h L. T > w1 Yy -y .
w! b9¢d &8 H " >> w," A ¢c B _h"7 h = _ ok
[~ w1 s> oAb AP ¢ h ¢ St ¢st h A h <Y ¢ <
' B 1 G h h ! ¥ * * " > h ¥ -y “h >>h Yy B
:"I'J<W' Choe - /\:N“"" E B-"I.{B'V' ' < B
W',IV‘ A -""/\ ﬁ‘" "”y"/\_-h IC B - A > 8 -_' w1 ¢

¢ h " AY s Y ., h " h¢ " 7 h ¥ w ~ oY N >j h gy >y B!
-7 Y h 1 B! _' /\I T B /\h-z _'I /\- _‘Bl /\"<"‘1 vt ¢ - Y
M U L h Ah - v' & M Y s 1847 >wA? '
ho ' 86 Y AtGC™ 4 h=> ¢ wsh ~ S &' aAh h Aht ¢h -  h
e - A " > h e -Ch“ e - Y Y B ¢ I‘C' ¢ h B ot e
s A h. ‘s “>_h<lh ) ~ Lo 0T 2 A AN L A
¢B_<,,'CD1_'1“| s Ah AR 5 ¢ s ' j <_“_" <,
hoah ™ 7w v >t > A oA T ot e gt o8 T T s
1_“ -~ < h ey _“‘ w’J“‘z _h 5“>w"" “‘_">h_
‘8 >' ' h QRCECQ: ‘‘th>h .84 °"h> ~ A ¢h- h  ~ Ah " >~
S _tsh cs b Y Twon T AN s ey
{"h_hv' “ h B ;’ oK <|I5‘_"I’J’\h > B * . A B
_'I_h" "‘"_‘ . B _'h_J;h_'CWI ‘\ "e oy ¢ h ¢
L e T . B
_ T h hOREECE . 6




4_2_¢[VIBLAV<VJ'C' J"’<‘_“_‘(." Ih’(.“’ [h"’
i“ lB‘AV<VJ'¢l J’"<‘_"_'¢' J’h’ﬁ“’ [h‘ "" i
Ch. 77 Z st ghgEITIET R ALAT T T h
rh_h<h>jh/\|5‘ > " h W(‘_h" Hp N ‘_’B>>h_+/\ ‘_'/\

T < R 7 ., ¢ h h-194_0.|3_ "L '_VV/\'I\EY'CT_ B> Wi '4*\’. _MVyTIYZI
‘_WJhyB _‘I j“’>'lh/\'¢wl BJCh_h‘_h‘émrlr[_l')l mh
l" “JC"_'>h h =" <8’ > ' h o T ot e >h’_"’h
> B h « <8 “?"I _W‘AI.Z I_*. h‘“_“_/\lf_h‘ ‘_h ¢
T Jhy“:/\cb [ T <<w B ¢ . A ¢ 7t h¢ _ A >Y Ah L, A :
h _ BC_"/\' C"I ~ . MC*)V‘ h * _ AN B AL B YW >‘l5rhv":'<‘ >
>6 <w v Y st o h AT e YO AT DT I h T YA s &
~h “~h _ , "t " C¢h A T rlf_[ h ' A r_'>h_'¢" I’[_hl
h =Y ¢h h h . A 9 AN 1 * h ! * w1 h o B . AT
l"‘ o ¢ 7 '¢ ">,hl{‘ tHesr T w Y S B TN B vy T <"t >4 T . A
MdppH MM Tt 1T T > E65 N HPOWKMPHOHO P [T M
[ T< T LT >0 1 - w47 - n">" rh . "8, o . {
O Y I Y S L e L A
e T _EL AT T e w8 Ah 1 "B A_ A -
it T s o h At C A E ,h " > 1 _ AT - 1 > 7 1B w A h
h Ah ~ (VAR . A B - .8 Y T B A - ""ﬁ‘s‘ h * A h
‘<5";\\;v¢_'>_h _"‘ J’h’ﬁ“" B “w“' S B _h _‘"<"“
- w " h h - ~ SWI1 BSS Y « Ch Yot 0o A Y W > .
S T T VR S SO
B/\ _h_" ‘IB‘/\V<VJ'¢' ] 17 > h _l. *"h.z “" W
1 A Al B ! > w B AN ¢ h ~h > h£hr"™ " F hm"wh¥Y R )
_' ] _ * h . _Irl‘ ’ >Bu‘h<’l_ B B 1 C h_ B _" >w A _j_h_‘ v
CE LAY TS U AN AT S oA s, h T ST A i IS M s
s . )| ’/\B_h‘ﬁ h H /x\_"‘_&'>"_h' B /\h'l_>’w"“hq) ‘N/‘\’h l5b|5!¢ __V+‘
- <_- AN. A - R Ty Y A 7 . h 7 h e "N heY 1¥ C "o
h }\h‘ __“ v hJ.A;\f "B ¢ _" ] _" . > T 5-‘ e Yo ) _-“ . J'-h ‘_'
' ' «' h ¢ " ot Th '¢h',l’./\]l5"_‘h ‘¢9{<.‘|-|h¢_|\|f:|p\<5|<' <'®d® mT Tz 1 B
h =, B C YA G h v’ h ~ ) ¢ " s h ~ B ° AhT
l+""_w b v * : "_>h‘ ¥ ) Qh'_" _"I"BQ Y
J¢h RS h' s > ¥ Ah  BA h.,'E’ Yshe<h v
<t 0 1t ¢h  n ' AsEAh CE< ' )




n'_<,>h_'ir'h_BH'thﬁ_"hl m'_’

Hn_ht" 70

B h > 7 >Ww A!
a b/ {w ap' >¢ S e b ogm T E<' hS_ A ¢ h ¢ h < <
1. _">h oA {2fF N9 20KSNJ 9ySNHe {eaiSva

c:

SolarL y & A Gadztie AadNen Vrddvirsity of Applied Sciences (SI1J)

c:

/159 {2fdzOA2yS&a RS LY3aISYASNNIZ { o[ P 6/ !

c:

Protarget AG (PT)

i MES ENERGY SA (MESE)
)BT . _BC T ATET st h s

t ~

Gon A" S s

n-houh oyt fTaT T <TTURelfint P BT . U WS LA

I"<‘_5‘/\5"’Z rl’Jh‘ "o

3 >j 7 <7 B4 ' h > 7 o0 Y
a rh” > h [h=>h " hAANY X B I<sWe ' >A rrhelp B Mmb .
BI ¢

1 B _ ) W > j ’



n'_<,>h 'tr'h_BH'thﬁ_"h m‘_’

43. " ST AT >7 B ., A" ¢ h ¢ h* 'Y - Y [ 6 h " R A h> v~
C[I:S‘/\V<VJ‘¢' J"’<'_“_‘C'I Ih’C" [h""’
rh_n ! L " h ¢ h LA Y CSh hTC U C A >8 <8
hv' < 1" " ChaA g BANZLWS " v0h B AR TR v sh Y '«
TESATrig _ [ [ [ @
[~ wi 7™ 8 <8’ w A h S, T Ty ¢ h CH M~ hr >
'<I5¢_"¢"II5/\W'JB'hIZ ‘Iﬁ'>'_'_h(])l I*Wh’j]ll\<"_.l I‘|s>’|s>1“
E . A C v h v’ h 5 v : : ' S h -~ h " Yt Ry Bt :
k1 ¢h A howo “ ® @® hah< v -~ e w ¢y
v'c“;\“>'_c' Ih/\_"Q T 'I‘BJGh“h‘“_h""I'CB“’qh“
. T 7 1 8 LTE®4Trig _
th‘ts‘ _I. “JC"_'Q"I hv“’<'J"'l A ""_5‘
ST UEART T 00 [T psaAh T Mz TR A
-~ h "~ ~ Y hy B S >B J1 h <8 B, A" ¢ w 1 e Y <« 0B * ¥ *
1 B A ;‘IV"' Yot 1 '(.I‘h/_\"“’" ‘IC' ‘jh‘>' o _{ A h
R A S () rl""l "'Cs'__h‘ 1 h > ' h _<’I" T
s L h |~ ¢ h h = h B L h = h A" " w B 1 h ¥ 1 h
W'JV“Q)I J:v .l.BAh’r_v H h_v"’_l_lﬂ_hl <'JI’ _v‘_
K 1 € h h oo h ~ o - o o "sh YO
1_" o~ X° l:s_/(h"’""""’ ¢ h B~ ' <cw , “ " € B _'5'{‘_¢|sh’ /\m'_rh'_
e T b w o LA <t hE A Ch "7 7 LA v Cw ot -
.« 7t w ' cohtainers.t A ¢ - B L N R VL LA
sh ~ >he¢e >~
M B ¢ e e > -y B> AB h ¢ ! P e
“I‘_"j>h:_iz'llv_h/\‘h_v<‘<.‘f; Q"";,u_*’mhhl>sis_"“\_/v""1’_h,“
-~ h "~ 't hy ¢ >*' h gt R S <B Y AB S 'S h . A oY h -
“_""‘C' o e > I ¢ ht h‘-"h_€'-’/\‘{_‘_‘r|s<.:§"’/\" oo :
¢ ht h "h'Adh * h s~ w>jh "5 ¥ - ¥ h Cw o h H
h';Wl _+>\--n‘B‘A_A J’]'hq",VB.A .I‘h-_' B.‘hl‘_""?
¢L// LI WHAoMMX ¢L//LI'Z HAonoO ¢h° ' AN & AWh h
h =, E ¢ YA o I <. 7 h . NS R\ >5 7 _ A ¥ :
j *Yst' . hA'GCm" h ., ¢ ~YAtCwy “h h-ws- A h  sw- .,
Y .- 0 ¢ h ! 4‘-h>“-,_/\“/\h h ';'V-AhIWAhA
¢ ohot AW"“(D n" ' w3 .' '<’?."h‘_.. -
Bjﬁh_h‘_h"l >|5_h _'A""‘_!qn <" v _v‘ W,Jv‘
fw> hA A T <BETABC " >h A T N 2 N > 8
- R 't >hoaA " Ch . A ST <Y T T LA < ', ¢ h




-1

T

N

’

T

n"<+>h_‘ir'h_sh‘1jhﬁ"hl m

‘h"’“J’"h"y‘B,'w;p"5<‘" ‘hv“"""" o J“Ah-l-'-h.
* N " sk A A B < B’ * A vy eY AY St e ¢ h ¢ 1
“JE'V '-'>tl1‘ - > >B‘_;\"/\ h * A <t ¢ h A B A B
1;5"‘w7' CB‘ I _"‘ Uh’>h<.?5’l"‘ YN tIC LR _‘+‘/\-/\|s"1|5/\_
R S

1 - "28hf "7 8" A" > AT . _ 7 Containers’S h> ,h. AN

LVEAR Y o .7 0ht 1 * he A ho

v yh T >h¢cw >~ A h” > s h | *“ht’ >
e -~ _h h‘_" ¢t A ht B Lt h Y o ¢ h
1.° ~h” " A “EART Y LA scOntainers M s _h T Tt ot
oS _"s>h Y @ RBA_’*s _hy _h YT wBYR_h' Aehk&hy
oYt . h “" B Y ha YA ht 1 Ah >t ¢Ch T .- 003
1. 8¢ 7" >waAhF © T _ scontaihers® ¥, & X WQORTEN 1mimhs. A
- Y. v’ th w1 ¢t ., 'CORFEN BT Y Y “wh wnh
h ' (O h =~ h * h” ! ¥ _ToTORTENs h Ah* * w Ah Yot
V;/;'{+>WAV 1ﬁ<Jh_': “h ¥ U hy B C h/\'il‘"‘
¢9b > 1 B A 1"5‘ hy‘s h * /\‘h "+>‘h £l B J‘-h -7
~h > “thywst' h oy o - hA “." 6 h ¥ ht
¢’h>i‘1_hq) B_ J'/\B__h‘l <'J-+ _'Il {'>‘_""J’h
VA 5",h/\5‘h_"‘ "' YA A A _"‘ ¢ ht

\



ceEs - "] " hy A ' Ly E > Ah' h Y w<e © >h
TR VL R ht ho- o ' , ' L ox " T A . v
N J¢W}\ '+"_ . N ‘_v"B”+/\_ VI C'h>lh v (D r_IS
B:’l'ht' .I/\ h K“‘_,h"‘Q_/\ - ‘/\"Q_/\Z o 2N
hAahti' x' > "1 sg h' *"Chs 8§~ ~*h >SwgQps-"'aAhabyns h
h'>v/\r qh‘ >I5 :/\‘ )': ¢ h° I " N <‘(.‘qh" "'h"‘_'rb‘{h_'v_'_N-
¢ h R YAC ' v lsw"_hJ/hh“""ls+/\ © s V""c_,\_c_"’+,\ h <
h o . h* < 0 " C_ A . _" . A® ) )

vty " B 1
rs _ ' A BT weontajnérs>6 _ .. A <<h CORPENE T _ 4 .0 AT A DT " O
[ ~ - _ ~ hsobtainerst * h, Y Y AMNNCh v hRSs A C'<C s 8TV AT
o<t o T o> gt TP AT Bh <™ VEORTEN> WM h v
h“’_|5<|5’ h"<‘_h “>jh_' ‘<‘(." > B w A h A _"" N

1 B _ ) W > j ’



n“<,>h_‘tr'h_sh‘1jhﬁ"hl m‘_’
44. n°¢ > >8 " 7 Ceh ™ w Rjvh Yt ar : B 1 ¢ h
J'B"J' , " B 1 h > h rlC s o >8 AT ¢ > o
B . s8¢ _ T A" CwW 750090 nnne ohaAah <™ a b3
L+t h>T 7 et k4" h>Y 7 containery
14 7h <" ot AL T lcHDANNE o' 1 oT
v T <" > HpdAananeo
131818 69.500¢ 71.000€
J”/\hs”:h?‘_'>_>s/\" C"_" B~ w>j h ! h AR 5’4"|
¢|5 tCw N AW~ B ' B Y
0 & K ¢ h Ao h * o v . . " s h ¥ . A B <8 .
i, ‘>'_'\_Jh<."_““_"'>h_“lz 5‘_/\“/\_hl “/\“<‘ ¢ h
+/\ ¢ r'>+A 1 u_,I)<h 151-'W" qht ~ Uh’
.0 ¢ h h AB T _ A T > ¢ A ¢ ht . ¢ S _ A ,
ulfl n thV-V’l‘l 1 { /\h ' 1 h h-VlnCB A
UB“ 1 !qu hAhjh‘>!‘l ~ J‘h’q" >B IA B
h =, B ¢ YA G > B <" ¢ h * >j h h > B h toe
;! h > A * ¢ Y " s h > (0))
U n_ Ah_ _* _h ss¢h hH> h>' p O2Y UGl AYSNEOD
ua r " ¢ ' B ! -0 h * '] B A 1 ~ h < ¢ v 1
S _">h v ¢9{n¢NX3 ¢ ht <s gt T _hrr T
.h>st < 82y 00 Y <7 777 ! ¢ ht >8 " . >WASE
U I<" . h Ah* w o, "o B 1 G h * h ~ > B f ! <" Vv
g np_ah_" " _h s-hah "~ A O2YGFAYSNE 4 toh
w 7o (0]
B’/\' t w N AW~ B ' B
l'.'l]_x*‘ ' ¢ A o< [ ¥ "1 B A B 1lw" > B B
M B ~ ~ > -y B> A B h * ! <Y -y v ~ A1
i Y 7" Y h Ah “<1‘|§'n"“\n”“ w"'<hhy5' > h e " 7 h T <B Y ABC
YooY o-otop ' waA hv' : v ¢ oo I SW AT v v :
[ s h e he*h " "S®FHYL "h had ™ hw-w»ih '35 v - v oo



n <. >h " gphEfujphf >N

h A>s Ah  C'< N Wge " <A "8 A_A ntho Vi
W' "> .hAt e <" GLATBIE, HOMMEah{L//LIE HAAOD
Lrhem s v Y b SgE 9MANR LIST .y ok SdzKTF dZESeY 0 <o T h
oS " >h T B Ah' h= "< _h o> h > B ! [

1 <lc' 1 h 1 N ~ vt V'lql _h,5<" v
E AL , W YA Ch<T Y >8 hv h >8 A7 ¢ h AW Y
-y Y- tCow 8~ h Ah , 7+ 1 Ssw 7Y ' B 1 € h h * h »
Jw’ hoA . A T <B Y ABC ' >nh . A - - 'y YA ht > B

B O Y >h A " Ch . A T T <Y T LA < ', h
- h o™ ‘J‘l 'h Vy ‘B )l vm’l B<r|| h Vl A 1 N 1 1 ‘l. /\h ' 1 h h -
N N ll>t]/\:‘ A B<B’ N IA V!(I‘VAV>!¢|| th - 'lj
* JC"’_">h_"lZ >t5‘_/\"/\_hl * A <t ¢ h _'/\ B A T
15"‘W" ¢ h* "‘ vh  >ho¢s >~ < ' 1, A ‘15_ ¢ h
. ¢ YOO A , 7 LA
45. 1 _ 7 " . 8 "TEETg + ~
n/\{s‘q_‘ﬁ‘hz _" ‘,‘_'>h ‘ h w ., B ' 4,“ j h Y . P
yll [ | l5’>l(l‘|| qh! . C lqn !\‘ ~ q)

U rh _ h ! T AT - S B 3 >w 7 "I ‘_h"lhj“’h<"h<.‘1“' > 6

“<<WC_BI ‘ h _"’,"4"_5’_h‘ ‘_' {‘h_hv' -
h Ahia1 ¢ _ A B~ ' <«B 1 >SWAT G oY " ¢ A B A _
1 h A ~h > ha , 2" ' < B € Tt e B AW~ 1 B ' h h '
Urh_ ! B ' > 7" A" - B ¥ ¢’¢<"I 9/ / “ h
TS ! h h - ¥ * < <w¢ B ‘ h LT Tt sy T
h Aha ¢ _ A oO‘w’ ™ >h A Lo Y 0 B B 1 o >SW AT ¢ v
' < B € e B AW~ 1 B ' h h = ! 1 ¢ h h v'! hw/ ®©
N A D h = ') * h AR B ~ h * ¥t . B 7 h Ch* A ¥ >’ h ~ O
TS ! h B Lo 8 7 >Y ¢~ h " h B B~ B " ¢ h
>h ¢ ~ h < B ¥ 1 > h ¥ N N " s h ¥ ¢ h° A B - B
B AW~ 1 B " h ()
1 ¥ " <h > v ¥ ~ w 1Y S h B - ' sw 7Y - *
‘T|<||I£B'>Vq'h"hlz "‘-|>h h_v‘"qﬂ“" AB'>I
Ot Th a9t 6 AW/ L st Y ATt h A s e
sAthTE T T t>h ¢9{n¢NRIT ' <7
h_v,{Btl‘B) 1 B;A'q" jr+‘l>l 1 h ~ th Ah
"B h <« o w * AL " C B < B ' ¥ "1 > h ()
J’“’ * 1 ¢8¢ " " SswaAhY Y YO h , Y 7 h ¢ B~ 1 h > B h A
K h > 7~ t NPGF NBS “h ¢ChAh <hijas '8 1 ThaflRAMHhE™YC g ~mgy




n'_<,>h ‘tr'h_BH‘thﬁ_"hl m‘_’

~h " hj Y <" ¢ _ A * . <<BC _A ‘_40(134_’," I‘? h g ’“>/\“VC>’hh“_"hCI" .éH
BT o>t Q"I o, "’I MH N 12 le(D J'h T h <« <! <hz¢h"‘ B__'h/\’ oY
s 1 C h h‘“‘h““_">h_"l h“""QB“'I ‘5’>'_'_hlz
‘<" hg TELC T D [T o on 4aht Tt LB <SS rRL AT
r' . haA) ©LAh B > Ah ‘-B,.‘Av 1 ' h A hAﬁ‘_‘v' )
Jh"yts_h' ‘_V_‘gl//@’ﬁrlz"‘“l<whwz Yot ~h "~ h =~ h A, B_h
. L " h s ” X X ">h YWY Cthg!' V. .>Shw AT B'< W'l "> nh e
Lth Rt ". F1‘?h<“,llzh‘ '/\V_>'I‘¢h" hotv Y
rs j) ¥ - w ~ h ! * Ah " SY <" v . A B -’ >w 7Y
o T S SR I
Co>>E _wET Y o h AT B KL IMC 3 AT AT <A wan
n" ¢ A-A v TS ARNSRER SE>SA st T As T TR >
Yooy Y ‘ h 1 " h* w’® B R S 1 ' h A B~ ] <8
c£<‘h<."l'l rl/\W'JB'hI _"‘ J’h/\s“‘_'>’-v‘ _"‘ wh
1~ h> oo ! BI “B_'Q‘WI > B _' >V/\_5<V“’"" _
s A- Y s _h’ "~ ag9{ 9b9wD, ‘h s’ Ah' s  AY
I T LI

E< b ' ¥ I ¥ * " s h ¥ “ h 2 2 S B .
s S n S Y U YA VT ks
> B hj h«<' > AB * A" GCEB 0' <" hgom 1 h s >t s
"‘-"?B‘>W/\" /\Ih .I"/\B‘ o h - ¥ ’>"'l . A "hJ>h-
o, Tt s ' h ¥ B "hJ>h-‘<.‘w 5,-h’>“JW S >-
>|51h<’_- -IIWil”;h‘%ljl.{“h‘,:,vB'_'QhI‘B/\ﬁ"h _5'<'C_
4_6__["’1'h1 ,h’W. 1" h YA BJCh_h‘_h" _"‘
46.1.[ 6+~ 7 '<the AT << A

CE >SE < w ! ¢ h YooY Y 1 8 € h Y SWAY ~ -y * " s h ~
BV, B 7 '-C" * AB r‘1y s B AT : V"-Wh‘ ¢ h a 4-5 A ‘-h I >
B'JF]"hq:) M "‘“z -~ h Y “‘hy A h t h ¢ Y <« Lo, ¢ h
''<" h ¢ _ A * <;5C - AN X W_“‘ _‘_5_" h/\hJ/\_‘,_'ll A h
¢ h . A ST ot>sh o7 T T <Y AD

T B LY '« h ¢ _ A N < <B G _ A h -~ B < B h h -

* <<B G - AT “__huv = /nts”_hhh_“h LA hY _/\ B H R B ' W-I > B n Y
* ;5‘ " h ‘ h w , B " > " C‘V<Ih _"lﬁl ’ ’,0‘ "Y‘cp ¥ _‘f’Tvq,h Y 1 Y ’
‘ h o h ~, B 6-8hmx’ "_‘h+‘l' -~ h "~ ¥ ‘1“‘"h>30¢_djuh L > A h A,
- 7Yy “hao " h AT ' “/\“<‘¢" h‘h‘_",>5/\' B - ' , h AB
' > s 180D-¥000 7.

K * < <WwWE€ B “ hC <8 CAaht “Shs ~“hhj h'C “'"e ™ Y < AT 'hat T Y
'h\/\h‘ "<"_‘I’“ ! {I ot J_'h >_I5.II‘ . vy s T !

- - ' - , - -




©o- h oo "h s H 9ujhf > -

n <.>h " gpht i . m
h e " AYf"<’th ¢ <, >h LA <<8C A *h 1" h " ws h*
‘7> OKSH G GNIYyaFTSNI FtdzAROEZ ' e > E T h b T
nHnc/ ® nnA_" 7", S >Y ¢ h 2 h st h Y LA
TasL T h s T 9T o g Teh ww/Y2Rdz S 135Q kgs¥ ¢ _ - A
B_V>WA", _" “AV<:¢I jhrvl _V‘ '<!h("10’800_5{’v‘
kg
| CET oA TR T et O oA T <0 o AY
T8 " <h>j hgpmtdinert hY mMT T Y h Tt Gt s T hoa
-7 Ah ¢ h B <wWia ¥ ! < B ¥ 1 7 h ¥ ()

<" h¢_np

" . 2B g ¢




n <.>h " gphesfyhf > h oy

4620 ' >h hTTrmew ot >t

I ’ ) ' >h h - ¥ mcy o CgH¥ > Y SCGhh'__ S BIAB A* hh “h A hs
>w T ' > <w ! ' ThoY o th 1" T <., >h e |
oA .87 h CART¥ O h jhT®CHhH B, A"Ch , h”hg¢c 7ot “ ¢ h
iv‘ ) ~ _| >h h - ~ ‘ 1] q B . AR | I ‘ B 4 >l _| _ r-hl— 1n Z(mﬁtwnérsl , h ~ g I
c’)h/\h<v1h > 6B YA B <t ¢ “B,{'h‘>' ~ N N ||>h
13 - Y t' Y Y ¢ h h/\W>B h b t n J,/\)B ~ C h
o, -0 Yo [~ ot >h “ h wo, B " o 400-800 kWth 's_ h ‘g o
>B‘h’|5l ¢ h "I<W. ‘B’>"¢’h"|5l h A, LA Hnnec/

1 B _ ) W > j ,



n'_<,>h ‘tr'h_BH‘thﬁ_"hl m‘_’

463 1, _'>h _ 7 ORGECG ' . "
lv * N ' > h 797/ hf 7 htah, Jh"‘l"_hsv\g/s ©hot h = w A h ¢ ¢ <

K h ¢t j s> Lt h> h > Bt ¢ h* > i R~ v : :
CesLthYSmo T e[ [T 0t >h o hw/ o ws
1 < B q‘ ) 4 t q n I 5_10‘. k\’Alé"‘I , VVB <, t s >V 1 - 13 B ’ >75 kwth B Al _‘ . 1 ] ~ YI . (I‘C_n! q‘ L
o 9/ /] 1020 kWe f “°h 7 "> >3- A h ¢ h<
“ BT S' 6 _ A G h't . ¢ ¢ _ A > h Ahit1 S _ A ©hR-Y<t~ ¢ ‘
(T DB oLt h s ¢ h* ' oAb T s < )
B_>"¢ " A" _ "7, A Ch i " _.n " 1,7 <™, ORE =hh A~ <
ECC h h =Y ¥ <scontainérs! B ' § To_wa h P OREGECC ht o tu_t"h>h T
hA <t ¥ h> o~ o L~ h <t ¢ ¢ ¢ <_.>h ~ - Y
¢ "t Y kShpThiaThaw, Y A'XD Ch T8 <h>) hAst wahA hs
4_6.41 Al B >Y <Y1 > h ¢ h <|5'_" 1 > h
Ms j R o T 7 s THGTrAgt h AE T T T8 <8 7 cohtainers(l n "
container! * h 7 han_ <7 h>o ¥ _ ‘contaifders* th® YT T B T ' B
h =~ * " ¢¥ containerr * h _ 7 OREECC'h>eontainer: “h _~ hA_ <7 AT

L~ h <t ¢~ ¢ C <c_ >h ~ - Y N hoy o, g Cg s ' h G
h_n o {1 *'h 1 *¢h> " nh T CLB4th sy “ <' Lt
oo e o<t T CUoAAN TTETE T AT OA hs T R D A

M A A " s h M ‘ h h/\h<§}""/\“">h hh B * AhY h w ~
¢ h* ‘ h ., B Y hy B h t B <h , ° ° ! B - Y " B * h ¢ h h !
B~ T T S>sw AT T n_h 1.7 t'N;.El'jI-‘N\ESG_VQh'W'ﬂ'V?'ZQ
" " S VA ! < B ' ¥ 1 7 h ¥ * * " s h ¥ 1 ' h C

e W 1Y (0)

1 B _ ) W > j ’



51 ph_ht o htwr<wt v cath vt
oY ~ -~ 7 h 1 >h M ! Tt L " ORCEQC 'w T>8Y'A mshge Y
Lt h S h Y gty A G AR EE Y <k Y AT R Ch T oh
G EJ1Sh h* h* ' hAh< 1h > N R
j h > * ¢ h ) 4‘_h,"’|5_‘Ch , <‘|5t5‘/\_h"""_h1’b;ls‘__""/\‘ '.I‘_B h‘l>_/\h .
N M 1 > h YA . B Y >_ AN > B ‘W’>h/\"z < B ! e !
Shevoh: ¢ >s_7,v'cb -
L8 AR "~ MY s° Y cah LA L.8'>_AhIT L7 we
rh_n A LB > 7 A < ‘' T 71 h ‘w’ >h Al
C S <T pRWAINgonh AT T hd @& <pBT THAh L u K
- ’h,llf_hr (.‘h"<"‘ ‘W’>h/\"(p rl"‘<w"/\z ¥ T‘(.‘
1 “h gy Y >sn" - Y h ¢ Y <V o e B 21 hy ' S>SB AT >w C Y B
LTt s T h A QDA aEh © A
“/\wls'hz B"W"B_h' ‘_'/\ h/\_<’h(p quh’/\"/\_hl
- Yt KT Sh A " oh ¢ h* YA h S Y - Yot "y hTQ Y -
<h >j haAs* . _ "h ' R A T S ¢ h v h o s
Y shA_"CTh 1 th Ah s shasC Y s =~ i
) YA : >~ O AL "X T h = "] h<<s'! A B AT S w
_TV)V{V‘_.Q‘. 1V-15’Vq) . -
]B/\ﬁ vy HY r s ¥ 17 h A .8 >_ Ah T > B Cw s h oA
rh_~h A LB > T A < ' T 7~ h fw o> h oAC
C,¢<V‘pﬁyw}“hpomh/\_"_v"hq) E ' <58 QI "shA_h o
“B 7> ' h ‘“‘ (p‘a)""g@bfq)J lg_‘h‘{‘lﬁ"/,\fh"’tsl “" <h>jh/\"‘
1 ' hyg ~ Y >smn “" hG"<"“5’ _" B 1 hy ' SsB AY >w Y E ' A
' S B Y kY B >Y 6 h 0 oh O v N - ¢ AL "
C T s ! ! h CB h ~ ¢ g h Lo ‘5”>-“¢"h“’h “"’C-u‘;
~ q-' sy (0)) M h'_v w‘<|5‘>hz ' ' < B € A S B AW " U




n'_<,>h ‘ir'h_BH‘thﬁ_"hl m'_’

\Y

<>

T

18AR Y oY B > carh ot A RAT VY o> V!
rh_n~n I A N A U L S > 8 D >
)/(hﬂb(ﬂ)d)q hp'T3Th/\_"_v';hCD 1_V T AR T r’ORC}'l5 1 B A <
YA 15(,‘_"/\+ " ¢ ht J’/\Bgmbdﬂ)_ hB"h.I.h‘JB"'Jj’]"/\’VBI,,_\]'"I
_ " h 1 “h  wY A h - h 1 ¥ -y r >B8 A D s AR 7T
‘h¢<h4’y5_h“ B 4"’_ '5’,>h_hq) 1“ ,"__" ’5’>h
h * * A * AW , B ' h * ~ -, B YA B > h ~ h ¢~
B E ~ Y T B ‘>h h’l'ﬁ‘h_ "Jh’_/\B,‘ * '/\’ B € _"/\‘, tcon
“’-, ¢ ey ¢ ¢ < S h - Q oY <.‘-h‘ 'h'-h.IB -h‘ !
N TS 2 S T L
_W,‘B,>V‘h_'>. :'I<". _',B‘,lz '_v‘ _OR'@N"[:V“_h'-
B> 1 >h B VW~ B h * h - > h ¢~ ey ¢ h* ¢ h h <"
‘>"¢/\. " Qh'_ W<v| o 'v,v’l" e i";B_’VCD
]sAh"“ ny r s " ~ 1 h T Ch<¥Y¢h> 5% S B ',V'
rh_=~n Y S O Y N L N VA > B . ! >
CAMYA@ O hpTIh AL T T L h axg®@ap [V e mRh T s AR
> . G h v h ¢~ v, T <" B
5’I>“¢’h"hlq) rl"‘_<w“/\_z T ¢h<’“¢h":/\' ‘;5/\h’
> - v j 4 h’> AB" h - YN h > - v v " ¢ h B ¢ A
E,v:“,i‘q) - - - - * ’
YOS AT S h>>t 60 gt R S h>s>h oLt SEITERH_ AT hw YA
L O h "SR S | Ah >*he¢ h” ¥ * ) > € Bhh v her ,Cu<&™
YoM th 6 U A DL TEST Rt AT . sh hTs €AYy YA h
:‘_">h_"l O_Rgf@@(‘:ﬁ_‘kT/\"“”Bl C‘C<")"’B’ _" Yo
< B . _ >h h'B‘C"/\’yB_h' _" ‘{’h‘<‘§" C,C<+>h
B> h ¢ h - VORGE(_:Q: . ¢ h “ T ¥ s hv = b " ~ B ° Ah? > w
A N ¢ ) n-"'"" <wW”AX >¢8 Ch,w & _GSha'h 73 XW A Y
-y v =7 h i1 >h YooYty h ORCECChs® AL B 1" h Yt ¢! Y
S shy se o T oav L Tsh howcie Aty e h e v ]
e ¢t AT 1’_>f; B ° Ah? e ¢ ¢ <, >h ‘B’->‘(.“’ ) "t *
A B ORGECC> s ° " 5>’h_> ! o h - v ~h " h 1 B ,h t h‘ -
<" h ¢ Y~ * <-<W¢ ,B " ‘5’_>'- ! h R B’/\h-‘ h = ¥ ¢




> h 't["h_BH‘thﬁ"h

TES4Trig

ORC container

From TES |

N proraie SO0
Pvoet Globe vaive
P00
o
PODG Expander 1
gm; Tooe ByLON
ovios |- oot
ONOEF 1oy e , Moot
Preumatic Eoot + ME0S
. ve o i MEQ04
DVio2 PooT
Bwga 1007
onorF
N —" moumste
L e
Ej GYLODT () @mm 6 s 00 Pots
vioez N @) 0 s gess Buws T e s
ou (10) D& -
Gloe vave oot ol 1 P
5a .
" e G
e |
8) 8
© b sue [ (11)
= (15) 2= 3 . .
k> Prossurs ol Pumping station (container)
o 12 Pl b= G bl
MRG0
Eone | s ! Boil Admin buildi
3 o1z G005 oot | oiler room (Admin building)
n o= t 1
To0 ovoon | & _?«_W_D |
GG |
Evapora: Caaii Underground channel
vaporant : ng ] a2 ) |
STems | Foon |
n |
(12) sus Fons | |
1 e |
9 16002 |
D |
|
tesing (16003 |
Condenser hex
s oo T s I
Rov N f— ] ] 3wey plug vebe
o 13) o | 1o | U1 Javay iy vaben water-propylene glycol (85%/15% viv)
g Arsocs 10 (13) weoes | wnvsnz I propylene gly 3
qu‘é 1 ) [ eheckuae —_— water
w | e —— L —
s LT £4] Salencid cas
Toot avGaoi D Ballvake fmanal)
GVGIO3
] Balancing vaive (manual)
1 Motrized vave
(3] Thermostatic sxpansien vave
O Pressurestat

Gy ensler
|

1] Valuma flav metor

& e vosan

[C3] Gorioks fiow meter

e
e
MDCa03
MDCO04 To ciulting pump (i mvortar)

= P

@ Temperature sensor
@
o

Dy Prassurs reiaf
alva

MDCOD5
MDCO0S
MDCO0T
MDCODE
MDCO03

Erossure sensor

Sqht gass

bt oA 4 T h>>c ¢ 4 hy " h>>ho t TEPig h _h b

B



.>h _tgphostujnh

1 B _ ) W > j ’

»h

B’ "¢ h Y e I h A /\ls_hl w A h "/\hq(f‘ln"_hwj"+l".l<"v,Jl
B,I(.‘h_h _h"lz" VVVVV B > A h? h'h'h’_'
] 3%3 j 1 Ge gyacd
1 g1eleuesUsah K3z UsoayYalUdd g°
- ” ps Us o YORGKECLc Ue d o ¥
2 A3 UsaaYoUdd g “a0add
3 CDSUSG’Y’O]R&-OE]S‘Q:GUSQ ] 30UaaU
aUudd
ms Uos o YORGECLs Ue - - -
4 “alddg AaUs3rUsose U
5 ] 3UaaU ] 3UsgestlUed
6 ] 3UsaegestUe ] Ue g~ adoyd; eellys G
7 ] Ue g @adoyd;eelys (O qps Us & YORGECGLg y d e d
ms Us o YORGECLg y d & N -
8 “avadd AoaUgs3rUed
ps Us o YORGECLg y d o v o
9 “aU0dg ] 94 8 Wt us
10 KoaUgsyUed ] 3UsaeenstlUed
11 ] 3UscgestGUe|l O3 vy DRAGECC § 53 Ues 0
12 ] 94 e Wi U s O3 Yy DAGECC j; a3 Us @
O3 v DAGECC } 5 3 , -
13 Gge gosx¥Ue Fge goas3vyUed
14 Fge goes3xyUe gr1eleueUsafl qf
15 KoUgsyUsse d JUegs 6osdqUed (ge
16 | Ue 6~ aysidaldedd ] ) 6B 0o
I > A hgyh J’ A h ¢ h. _ ~ '<.“”<""h1"1",hljl_""§,“w ¢£1:h _ h ~ 1



n'_<,>h ‘ir'h_BH'thﬁ_"hl m'_

l" ‘OR@E@@ - v B < ’ _ h h - ' _ ! RCC’hy‘s ‘sv/\" .B /\C'”‘? <C"”¢ <
he >, CQs-.onhah,w’ ' ¢y ¢h: ~h " h-h A, A s
7 oo o> * _ CGombined'Cooling 'Heating add Power ¢ CCHpP~ = * ¢ 8 * _ h

> h ¢ v¥rT ¢ Y - v C¢h 1 * h w A h BT o>t ¢ ¢ C <7 ' < B ¢ Y T~ h
B AW~ 1 B ' h L h > <« 87 >Y ¢ h Y h c’)C’h‘ | /_\h>h B
L h_hyvr "@R@EC'C{huAu_"rlg--gggz,\_ w Ah -'VCh'_h'c_*c
: y B v I N S £ h"fBBhs . A hCT <Y B T

O 4+, 7 >y 1>wAY" CRCE BTG.UAhS T 0T Gt Y gL

Sw S Yy Yt A K AADh <h ¢ ‘s >' ' _h  QORCCh'<s! Y

generator ‘' h CC" M n ¢ Hh " T A" 7 sobcool§fnh t "IEA_ITHh PC
& h-h* ¥ >snA" BT s> h v o ' >h
h Ah 8~ " 8"’ ¢ h° _'V'Jv‘>W/\'I ‘_" -~ h " " ASolars T >8 AT
FieldgSps © _ s h =~ ' L8 vh>s A" b~ " ThérhalEnergyStorages = > ¢ "

TE$To® ° ORGECG ' Ah‘ .81 °'h* >waA” 1 °h g &h h s

h hato , 1" AW 1 8 " h

1) sUsUesgj)o2alU U gaaUstUssay¥Y 295U doaUalUjyae Uy Uosvyoe, :

Us@RCUadUUUs GU aUsUegy oal.

2) sUsUegyoaU Gge Uy Uovyoed d(CprebipdddHed] and Bowerid aUoa Uy o
CHP), " 6g RCUB9s68 6sUalUUs 29U daUaUje UjUoroe,
UsdUea aUd UsUaUYUUs UORC.Us3 Gge goesrvUe Usg

3y sUsUegy oaU U’ g a addaitgdmyemdde s & UWivradld@ 6 ealU eh3a
yi 3EgCUadUU0Us U aUsUegy) oal.

m‘ h A h B " B LB ¥ B - 'Lt , ¢ s AT BT o>t ¢ Gt
h—hl_ll‘ Bl I (W’ >h/\‘ 1 I Chl . ] Vl I O_RECCW{_B_R 4 > ~
B ., >h LB A ¢ "yt - h Y B -V 1LY > w
h‘“_5<" ] /\_h‘ h = ' Wailhboiler)<\'\"ih‘ _‘hw’<>lh4/\““" CH W A
>~ ' ¢ ' yapohcompressiorghiller): * h . V' @
G N ) y B . V ] _ ~ QR(E\CQ‘ B_ n ->Vh ) W ; N ) 1 > h . ) V ] I (1" h t ‘ w ’
B T 1, h AB h * >w o, B A H x|l ©A x8 > Y - Y¢ Ccts _' > h”
>w Y Lth AL s T T T hQREECG s > wtt Yt L AL
AB T - c R ®
n~" " <WYATL _Tda% ®<3h  As® 77 drycodle)w At oA BT g
S T <Y APy Rt >t 0 T T TS ] <Y AD




n' <. >h " gphshlujpf > n m' -
expander
Heat source \\Il:@
3 ejector 4
A<
Generator
= 8 5 —>
A I
2 chilled water v
—_—1_Vv
condenser
recuperator
1 - | 6 A
expansion
valve cooling fluid
pump
1 .
1 "%h{ .W'{!v >rhI h—<
. >7 h " hQREECC
$ _ h /\ { B A . - h 4 . B € y n L} N IOR@< lB hl _ (24 V\‘I rr ) m A N LI _ n K\(I" h— s T_ ,I
<‘_""J’hlz h“’(.‘<|5“_‘¢h 1 ' h _' ~h ~h o , 2" '
" SO 1 M >B A BT o> ' h h = Y j b € ' he'' h —' ~ e
T ) h << Mdrycedler . T
s_haAs ha ¢ w “h o, B h~-h’> ©ORC ! BvVh: BT
< B ¥ 1 h ¢ ht ¥ * * ' > h >~ h > AB'" * ! o' ¢ h
rl.{ ¥ . ¢ tc ! >w Y * SECC S8A _ A8 >'h<™" YT s.Y G177 Bh?
¢ h A . LB 0 B A RS SYT B o <L.'>h>ea 7T T st T
A B T N L. AT B LA T S O R |
B - 1, h A B h * >w ' , ECCL"s A ¢ "Chg¥C B > . 1Vv''h A h ¢ h <« }
h ll‘Bl . VI ~ q‘ vt v ntv’(l‘l‘l z h<<h
* " s h ¥ . (VA ¥ ¢ v Ch§]|er)<.‘hs‘_h'¢|5"h/\|5
> B 7! 87 s>sY ¢~ h " h h = ! D L SW A" O]
z 1 h/\ —h’lBt yll | | th IW’>hA‘IZ
’ h CH n 1 B O’ h . _ n _ 1 - B 4 > - _ . N I@O’]I‘ V_h)/\BB‘_'h t ‘z‘ >>—
<B ' >h ! 8 >Y ¢~ h " h B ¢ £ <! ¥ h - ¢ C & A>Sh ™
ORCA h h v h AB AN )) o["_J <w AH <« B S I BA B B 7 AB h B
e T A_h s AN <edlifig Hey, s > T TR s o T oA o
w8 N ¥ <wj ! h <h | ¥ S >8 " _ AT A h wo

1 B _ ) W > j ’



n ‘<,>h_'tr'h_BH‘thﬁ_'hl m‘_’
GE yll [ N | J'h ‘W,>h/\" A ~ q P T —hlv ‘lhyB‘
¥ < ' 1 h ' ! -~ h 7 Ya, & ¢ Y<' >SEBET7UYS'hh > ' yass ~h! ¢ h
i h<ij > unh ‘tHree-wayvalvg. > . A 0
l.‘v . . < B - 5 > h . ~-h “hay  gm N cC h . .
ECC '_h/\ ! “~h > hi1 _ > A" “w’ >h AORCL B"A '5‘,h”\ﬁ'5’_"1“|”
qh< TB‘ ~ )V' > v ~ ¢ L z 1 ll{l —h’LV
. 4 s chillen.6_ ¢ _ "7 R e S S
lh B AR 7t h < B ¥ 1 7 h ! B 1 G h h-l‘ "h 3pH * >~ h
Electricity-only mode
Heat {from SF or TES) ORC {on) » Electridity
ECC [off)
CHP mode
.Eect"c'ty
Heat (from SF or TES) e ‘ -
ECC [off)
cooling-only mode
Heat {from SF or TES) ORe [off}
ECC [on) »coo'ng
Figure 10: Overview of ORC-ECC operating modes
1‘">36 lh B AN t h < b
BJCh_h‘_h" * >~ h h 1,
52. r_ ~ ' h s, A" Ch [ hh e KRCGECC ' ¢ N N R
CE B~ ' <Y " _"\ (.‘h_h<<'<" B’Jhy'>5/\"\ >“"
. L h > oy 1" B T > Ah >t ¢~ ¢ ¢ <7
¢ Cﬂén\kin@ n]'h YA “' > <w ! s 1 ¢ h h‘_Rlz‘g&d B~ ' <w
. E "4 hy ' >B A7 >w S d B j h> o < ' a7 _V‘ ‘\A
>w Y B > Ah? ! h >,  h < ' h ¥ ¢ h h ! < B ' ¥ B |
B , < B € ¥ " * ' ¢ ht Vo B "] h«cgeY A " ChH h =Y 1 8 ¢
L oAb _ " ' _h ¢h h T _ OzoneDepletiomPotentiacODRS h it >
>'" L A" o> T o< T _ " A GlobdlWarmingPotentiakGWB. N A h™ <h A"
S ' Y AWC ' > h R1233d.t ~” "Ah " ! Yo, 08 ' ¢ h st ¢ 7 h - ' ¥

- < -

1 B _ ) W > j ’ E



n"<,>h_'tr'h_|5h‘1]hﬁ_'hl m'_’

C ¢ <ORG hEC(Z s v h* > h ! > ¢ 7" C;QC’ [ S B BT ¢
t ¢ oo >Sw gt ! ts o B ‘c170[(l)5“"' S BCA'Y Y 7wy ‘B> Yhe© ht
[ N ‘B’>VB A h;th 1 W/\+‘l CD
nvh* _ "~ h A “h " h = h A, Tt > O ARGECCL &N T
V B - g /\h K_:_\[ . \lz /\Mrhﬁj‘l)d\vh‘y‘hvh r o~ . N t h y v /\_ hl vt J h >v >
G ¢ <V * >OFQGE@C(J < BT R ZCOH‘BH sA ¢ ' h ¢ h ' h ¢ ' h
< B ' ¥ " h ! B 1 ¢ h h h ~ !

-lB/\h’ ¥ ['B (E<5¢_ ¢ ¢B’>‘¢' COF(_)

i dh - "1 7 i ph - " 7!

1A 7 ¢ <t 7 13,6 /10,7 0/0 0/0

(E<B¢_""h'
0.8 " >_aAh K

2:0 . >~ h " hu 8,9 87,4 0

'<|5C_"‘>

‘W’>hAHF)I

3:A 7 C < ! 0 0 0,1

[P AhFggh > h- g Y OREGET <8 _ >T" M hQOpu ¥ > ¢

h h h > h ¢ * h 8 AR * h < B ' ¥ 1 h

BAah, > " ¢h >z S A S CATh T h T A
* h Mﬁ h * ' s 7" Y toh I L Y R kwhhwf."hj sh* h e Y
(I‘h<V<I‘hl lAV’l >IIAB'¢ 1_' ‘.Bt>5 t/\ll -B,)V.{Vz 1
B > /\ t - 4 A , h A_ I >! q 4 ' B .k\x/th, B>N_ >'WJ L \>_|5 v n ‘- te }«Dll - h‘ ]
T st ¢ ' B AW " U BkWhh-, vty o h t > B CMM
rB Jh‘l t h—hr II‘BI . V| (;‘hl ‘W’>h/\‘
(‘h_h _"/\ ""(‘h_h’(‘_‘ﬂ" .81 Y h Y s _' BJCh_h‘_
>w 3T ! 8 7 >sY ¢ " h Y h < B ' ¥ 1’ h ¥ B 7 hy " 3
Bl A} ' { ~ . ~ ‘ORE\C‘C_— L, 8 §h’ i ~ _ k\A?th.Brl_‘ _\” I-Iipl ‘B ’ >! q‘ " . .
o R N " >h ~ h - ¥« n ¢ BES\ Wt o' G o >:r(v\mﬁl > BB /nvy-l'nj B ' h
H>wa @0 h A 0 et T QRG T AT S KWe'<SE M S H
- ¥ s AR Y < B ¥ 1 > h h = Y ¢ <« ' ° t' ¢ h 1 ' h
< B ' e 1 > h * >~h > hua1 , 2" CHBB(‘"‘/\“’)("‘C"Eh“ A
1 <|5 (I‘ 4 t (l‘ n t . kWeq lh x AH! . >’ W|<! >B C E.I: hJ . 1 n ‘ B 4 >r (I‘ n
k\Nth-lW<v > Ch_h _" _”_" s AR Y <|5‘_""1’hlz h
¢ ¢ €CE Thoha o> A C L KWe - v©'o v _h > T 31




n“<¢>h ‘tr'hBH‘thﬁ"h
n]B Al h 5 ¥ * /\,{QRl@ECSWh/\V<I5 '¢_,“C‘<" Iu’ oY 8 . - h
B AW " Ko h - & “ B h >w o, v "< h oY -
C B>t oon EQN P E R WM., X haAah<Yuih o> h
B 1 ¢ h h h ‘ h >~ h > A8 T B h Y 7 8 tew ¢
<|5‘ ’ > h ~ h/\h< ‘|qh/\ - YNy >W/\+ \




s . > 7 T8’ A h , h A Ch* ~ ¢ ORGSO ¥ h'><h Sj"h A h
. AT L h<c)p P T T Cw ] h <) s >
>’ h BC_'/\*_'Q" i h<j > 1 h o K ‘,h"‘ﬁwl i h <j > 1 B

>'>h .\ Y ¢ ¢ < B - 7 v - _ T Bt - h '
QlAl ||'h "|‘1>V—Vrv /\ hl J‘h 1 4 l>!‘l ]
" AB _>h oo i h<j 4h Lot >y oy v h “hypas$dh & 7 A
s C V/\+ t ¢ on ]h<]’{h L"“>V_V‘B’ h 1 ' h I/\ -
: “hi1he<get > >~ : A ¢ Coco ¢ ¢ <>
e + " h h> Tt . AN T h<i L oA 27 A B > 8 ¢
bh<j 74 3 4" <hye ™ " A B<h 00 BT T T >8 A" T
A h < B ' e ’J"‘B‘z >w o, M ‘H“Q’hc L A A A
e > 7417 <71 7 h BT < T Pbh<i 7t . A “Hh 2" 2t hys ht
th qhis Jh<J’-lh ~ (I\ q<v ¢B’;‘qhz vr>y ht

¢ s w ¥ ¢ h h > ¢ g h * "CDI A * AW, 8 ' h S
Qs h - A ~h " h¢h . - Yy

Qs VIO — (2
B~ i , <<h gy~ ” ¢h h*¢s h* " B~ ' <wi1 s h' '
~h -~ 1t h A h CCh AY - Yt h t “h A h ~ ¢ 7ot
Ph<i 2 ahy SO 847 <SWwAY " A_ht Yt BA_ YT SWAE h = _
)] ”
wn "0— @

m' h TN R S . “h " h~hAaA, ¥ R
B ¢ h° v B . <" A Y Y YT Y LB B’ h * ! j hAh S ¢ ht




n' T <.>h _Cgphsfujpn oyt

6.1. 1 - <" A7 B L8 wyh <i 748

K T.<" AT B LB i h<j > 18 E > Ah' "< € ' ¢ h B < B I
—|A>V >B q‘/\l_' ‘l{l"’>hj/\l_l¢' - '||Ahq) BAh<V
h/\ .{l<h‘lll B_'_’W_B‘ n I;‘ '/\ VT [ N ~ ' h
8 Normally Open ¢ " ‘Normally Closed h A _ ° ° _ "Normallgp€losed i h <i * 1 &
_"“"5_" /\_h' B ¢ h w o, "B A ¢ h * B B v h ~ " > h ¥ e
.z - _s Ah > 7 77 A Ah D AS AN B - " ¢
. T hTvY A 4Nohm’alry0p@nj hb<i” L8 . A A h
VI B K i hy ' su A Swo Y . . ST
1 >h_" " I B A" G B 7! i <h j (0)

m* St T GOt s WAl 1 " MDanfoss' ™ SolenocilEV¥R2 ¢ EVR® i h <]
40 [11]®@ [ b £+ h, " 78 ' ¢ h NommalyClosed> s | h&kj L, AC 7
- h s~

N t h YAI )/\ {\ r8.€ h ° ~

5 BAT >h " .
r A Y n o ¢ ; 1 ¢
EVR 2 pl T ™ ¢ T & 032F1201
pT 032F126
EVR 3 & X T &
o Y 032F12@
o) Y 032F1212
EVR 6 T 1T T &
Pl ¢ 032F1209
RS 032F1217
EVR 10 pdo T ouv
uj Y 032F1214
uj Y 032F1228
EVR 15 C® 1 O G
X Y 032F1225
Xj Y 032F1240
EVR 20 u8t T OC
PPl W 032F1244
EVR 22 poj Y @8t Tt 0 C 032F3267
ppl Y 032F2201
EVR 25 p BT TT (0§
paj Y 032F2208

1 B _ ) W > j ’



n' - <.>h " gphsHujph > n
EVR 32 puj Y 16.00 O ¢ 042H1104
puj Y 042H1110
EVR 40 q @t O G
Cpi Y 042H1112
[ 7 Ahg:h" A_w<h <@ ~ 7 >hDamMfdssNC® - A~ wyh <
[h +tth Y Ch > Noxmaly<Qlosed >he<j ' 4h . AL b 7 h C
- h ~ “hy/\J"l\l\fgfh‘_"
. BAT >h" 1. A_ 8 <86 wit '
- ‘ o 0 T
SR I L I TN N ce T
EVR 6 aj Y T 1T T & 032F1290
EVR 10 Pl ¢ p&o T ou 032F1291
uj P 032F1299
EVR 15 CH 1 (o 'd
Xiy 032F3270
X Y 032F1260
EVR 20 udt T gC
ppl Y 032F1269
EVR 22 paj Y @31 T o 032F3268
[ 7 AhGYr " A_wW<h E<s ¢ _ 77 PanfosskE . © ¢ - A wh <
[hoh _ v h' " NormallpyOpenl A<wch . AL WK, " A >'¢
‘h>'<'TQ_(p5’Bh‘_ ' Ssh AB '_‘ “‘h/\'_h_h ‘ h
¢h A " A 4t w<cs T B 71 hy ' > AT Normally
Openi h <i "+ 8 T C>T v oAbt > AT G w e
<5‘_" 1’ h _" G ¢ <7 1 B A - . B . o<
B~ I U S B R h . Lh CY <t Y
) ¥ A 5J’<’|5/\‘h_q?wml‘l J’__”"/‘\‘hqj.‘ hB/\ _ 1 ¢ B C s w
h/\_‘ _Vt*V,A_B,“"_B’B. h - >’ h 1 ' h >8
B~ ' <«wWlIl B h * T <! tow B 7! 1 " h >8 ¥ B h "

m



n' - <.>h _ " gph el ujf ’on

62. 1.0 " ¢w jh<j MoterizedBakivalge® A' _ " " h ¢
K >I‘hAV¢)AI_B. ‘,h"‘Cwl jh<j’{|5l B > Ah?
<hj w - - v B oy, . S > B hl"_""‘>'h _5"/\‘5"”1"’“"’ '_"’ ‘"
¢ <B >h 7 S ih<i 71 h @ B° BAB LT T Yt W
I T [ ha 2t 0 > B o Y.< AT B YL B i h
<BJ¢_"Z"‘ ‘,h"‘CWI jh<j’1|5l <|5'_""1"
1. T 0T SwWAY ¢ f <. >h . Chasteg2]e [ T hAhRE " =
_ M L N . 1 S B A _J’”_N\h:[@_/\h_ h N _ YA
: . 1 A_ B 4wl ¢ !
r~ A _ W n i N =B [ h (s > [ 1 ° ¢
- ¢ ooQ ‘H’=|; >
Reinforced q g 6690EM/3A2
Copper pi ¢ 6690EM/4A2
QOds _ - lIJ T
Connection vy 6690EM/5A2
S agj T 6690EM/B6A2
K65 oy 6697EM/3A2
Copper pi ¢ 6697EM/4A2
Alloy Ods _ - PpOT
Connection v Y 6697EM/5A2
S agi T 6697EM/B6A2
6698EM/M10A
TP 1 2
p T
Stainless 6698EM/M12A
Steel pC 2
Connection i pT M
DO 6698EM/M16A
S 2
pyY
6698EM/M18A
2
a Y
6690NM/3A2
3 Way Ball ni ¢
Valves _ - TULU UVT 6690NM/4A2
(Simple) VRY
] 6690NM/5A2
0t

1 B _ ) W > j ’



n

<.

> h ‘tr'h_BH'thﬁ_"hl

6690NM/6A2

Reinforced
Copper
Ods
Connection
S

Xi g

K65
Copper
Alloy Ods
Connection
S

Xi W

Stainless
Steel
Connection
S

Cq

3 Way Ball
Valves
(Simple)

Xi W

p KM

6690EM/7A2

6697EM/7A2

pT T

6698EM/M22A
2

TUUT

6690NM/7A2

Reinforced
Copper
Ods
Connection
S

ppj W

K65
Copper
Alloy Ods
Connection
S

ppj W

Stainless
Steel
Connection
S

U

3 Way Ball
Valves
(Simple)

ppj Y

p @ Tt

6690EM/9A2

poT

6697EM/9A2

pT T

6698EM/M28A
2

TUUT

6690NM/9A2

Reinforced
Copper

paj Y

C® T

6690EM/11A2

1 B _ ) W > j ’

m



n'_<,>h_'ir'h_BH'thﬁ_"hl m'_’

Ods
Connection
S

K65
Copper
Alloy Ods paj Y - PpOTl 6697EM/11A2
Connection
S

Stainless
Steel 6698EM/M35A

Connection 2
S

3 Way Ball
Valves paj Y - 6690NM/11A2
(Simple)

Reinforced
Copper
Ods puj Y - YTt 6690EM/13A2
Connection
S

K65
Copper
Alloy Ods puj Y - poT 6697EM/13A2
Connection
o
S @

Stainless
Steel 6698EM/M42A

Connection 2
S

3 Way Ball
Valves puj Y - TU LT 6690NM/13A2
(Simple)

I’/\hlﬁ‘oﬁ(lr'lh/\"ﬁ"/\' Bll,h"‘ﬁ‘wl u'|h<j’{t5

rht A h\ n A - g ° > - +{‘l|h‘h_—h"l:l<AJl{*lh;{lc‘h-‘/)<
1 h At ¢ N A B <B " " ‘h’J"’*RIg_CFh" e N A B <B

15__W>j’




n <.>h _ " gphsHlujpf >on m' -
B. AN EB T ' £ h> h> Yy AR R>BE <7, £ hSE
5“<WJ"/\_h' >|s_h _“ h g v B - ' <Y 1" . <" A B,
Ih<j 74 h AN B> ANh ¥ 7 1 Ah A T 8T D N
B)Ah! _V ’{l" >|’5 _I .,<"A4," " W A B 4 _ B
6.3. J'/\B >h © Cw mh < 1 B
B ' e Z_/\B >h_‘¢" jh<j"|qhn Bh_/\‘hf.‘,ww Bvl/)\)\"‘l:ss S
" _'>h * ¥ ooy oy j ’ (.‘B_h' ! ]h<j’{hq)15 w A h
B)/\hl W/\h >l h/\! >| - v ) 1 :>v—vgB: h‘ J(
h w ~ h o" h <« < h B ¥ L')q)-ls h <« <h * _">h_hz oY
hw”h 5 ! TAB >h o hcj L h <x ¥ T h A ' <
¥ h w  h <5‘_" 1B . B I h <« >~ B <wW i , Y ! i
rh‘_ h vhas ht ' - B ' v h w h 5 ¥ > ' B > w
Y S B LI O B R L ¢ )
lh ‘<|5"/\t5¢_">h_h ! . "o T A B > h e j h <j
h‘h’_' ! B <h | _' N /\_" ! ! S ! B B <' v’ h B
B - Yt et <« h B , h > 1 AN ¢ v B ¥ < ' 1 B "t
(’)5‘.{“;‘_5"’] l/\ ‘W 1 >B h ~ h >V—Vl| n
<s ‘' 7 1 7 h B B , h Y >nh f B > ¢ h > " AD
-l_" "_'>h -y Bvs_hys_h‘ 5“<W15_$Chubeﬁ/\5 >h_
& Salzer[12]dy * 1 h < " 4 ¥ h_w w7 A LB LU h st A
’ Cos S B ~ ‘TR F PRI - A <8 T 1 h
fvl\_WBAv>h _‘q"e.r 1<‘¢' 'l A_|5<|5 _
pjT Stainless Steel, Bronz T80 L
o Y Stainless Steel, Bronz o5
pi G Stainless Steel, Bronz oR)
gt Stainless Steel, Bronz g8t
Standard Stainless Steel, Bronz p 8t
; P
Design Stainless Steel, Bronz p @
_ Stainless Steel, Bronz ¢ @
PPl T .
Stainless Steel, Bronz ¢ Bt
_ Stainless Steel, Bronz o B
PpPIC i
Stainless Steel, Bronz o a8t




n <.>h " gphshiyjh >h

m

Stainless Steel, Bronz T B1
C
Stainless Steel, Bronz L 8t
. Stainless Steel, Bronz Y Bt
Cplq
Brass w @t
Stainless Steel, Bronz p P&
o
Brass p par
C L 8t
Reinforced . Reinforced Stainless e
Design SIS Steel
o Y Bt
pPpPiT Stainless Steel q @r
. Stainless Steel o Bt
PPIC :
Stainless Steel o a8t
Pressure
Balanced Stainless Steel T Bt
Version C .
Stainless Steel L 8t
CplC Stainless Steel y Bt
o Stainless Steel p P&l
o Y Stainless Steel P&
Pj G Stainless Steel o
o T Stainless Steel U8t
\I/_|e.ltzlzog p Stainless Steel p @t
PPl T Stainless Steel q Bt
PPI G Stainless Steel o @t
C Stainless Steel L Bt
[ AahBLhe T A_w<h [ A >h ¢ _ A uygchube&Salzex m. A h ¢

1 B _ ) W > j ’



n'_<,>h ‘ir'h_BH'thﬁ_"hl m'_

6.4. n¢ _ " AL _ " wyh<i 74h
CE L teo i h<j > 1h YooY g B h t YA ¢
h >V—Vt| n v . ¢ tc v ¢ qh<v>hq)v—r1/\15-! h to t
B C AL, ! ¥ B I hy ' > A7 > W ¥ S w ! _ B A h
- 'y A h 1 B, ‘B’ B s B ! B > ! ! h ¢ ht A D
1 A -~ h Y “h B 1 C h h h ~ ! B~ ' <wlI BanfdsSce s8¢ "T<A L "t €
h = _h ‘h’LVA_h >"/\_W<h J’/\B_h' > B i h YA
<8 ' 7 L U OB I h<i 71
o > ¢
. . -~ o rwiat _
r- An_wg { . n"+*hy " > [t
rw:' "~ -
OT X T3 TBOOI
ETS M _
OTl XT3 T Wi
[ >y > ETS 6 OT X T3 T YWl
51 w I e AR
< S ETSC TT XT3 LTI
ETSL T T XT3 o X0 ®I
ETSP T QU3 o X0 ®I
AKV VT QT3 CY T @I
[ h << >8 A7 _
AKVP QT QT3 WM Wi
CCM T TS WO
CCMT T QT3 PT AN
[ ">y " > -
fow i |~ o ¢ 1T L L Jinlet)
80 CCMT Light ITLUS3 PCTPT@AI
(outlet)
ICMTS @T pC T3 PTAQI
J A RY 7 A_w<h ¢ _ 7 Panfosst® - A wh <i 7L LA
B! /\‘"qlﬁ - v B—!q'h ~ A A} ~ ‘|>B>V v o= v g
sw ¢ S ao'Og h " S>wot ot g B STAThE Y gy Y S Y AL
j h<j > 1 h O P B" _h ~h " h ™~ h A, >"/\_W<hz ' < h B > A h

1 B _ ) W > j ’



n <.>h " gphshiyjh >h
6.5. -y B < W > h h
C Y <« ¢ /\_h A 1 ' h g v ¢h h 1 " h _h Y <t
¢, h<h” s Tt <wil s ht ' h h<<' <" 87! |
> Y1 <2 7h s, h">"ys ht ve ..~ _h ot h ¢ R
_l _W“B t - v II)I h n >B _VA >|(;‘ '_
hato , 1 v - YOA ¢ h ! >|5_h _h h Yo, * h oL ' <h "
>w Y 1w Ls_h' h - ! S | B _‘l.“' h o, 2 ¢ ht
mBAtqhz B’/\h‘ B—lt >|_|| 1 B—r<VJ|| _l ]h<
"hJ>h_'¢h B > Y Ah >* ¢Ch >k ’ h _" ¢ ¢ <V
¢ ht 1 ' h A h Ch_h/\h<_/\|5' ! /\_<’h ' ¥ _" 1
7 ¢ ¢ < S oY 7 B _ i Cs_h‘ ¢ A
h B by S > B U < 8 [ T [ - B ! B AL W,
h"’_W<B > h * > B Y h ¥ ¢ C < A h > !
‘?h_h ) Yo,ow .+ A ts/\h<<h<.‘__ CB >'_'_h b
lh "_5<W >h_h ‘JJ’CAHWR@'B_M/OV_AB_JQ"¢WI_v.{/\'h>l5
5"<WJ"/\_h' >|5_h ¢ ht _" ‘_h{‘“ ! 1 h>
+ " h > 777 ) L A h h=w., " A T 7 1 Ah A
* Al B >SY <Y h @ n' T<w Y AY ¢ ht ! P L
L <AL T B LAY W - _ 8 AN B S S
> h<<, AY 77 > 7 g’ AN ¥ raon ¥ A 1 o>
- v *'h > 8 B * M 1
BJ'J l, . , rl h °® r"/\ W<" .rl [ - N
wyh < - - 1 AL
) B~ " > A
_ EVR 6 Gy ¢ <ny >
4 Solenoid | Danfoss &y _ h s~ - o
(032F1209/032F1212 pi ¢ -
ECC
6690EM/11A2 [ >
-5 e
Motorized 6697EM/11A2 . TN B ¢
8 Ball Castel C®| pay -
a 6698EM/M35A2
6690NM/9A2
6690EM/11A2 [ >
Motorized . L
9 Castel 6697EM/11A2
6698EM/M35A2 h s :




Nt o<.>h _Cgphosfujfoh
6690NM/9A2
6690EM/11A2 [ >
ST
i 6697EM/11A2 ¢~
MotB?rl”zed Castel ) paj Y LT
a 6698EM/M35A2
6690NM/9A2
EVR 40 .
. pul Y
SolenoidN{ Danfoss (042H1110 / G @t _
Cp Y
10 042H1112)
: EVR 22
Soll\(lacn)md Danfoss @8t paj Y
(032F3268)
EVR 40 .
pujy
Danfoss|  (o42H1110/ |G & .
Solenoid 042H1112) cpy
12
NC
EVR 32
Danfoss p@| puuy
(042H1104)
Standard design/ r. -
[ h 7 h ¢ h i Ppneumatic chu:)ert p @ o C <h y~
& Salzer|  version HT220 ~h " hoh
| AL\ 4 I B h 8~ ' <B4 >SWA, A | h<j
(s L8147 >wA! " A o s N ¢ h ¢ ok h oo,
AW Y _h ‘B >"4\/\h>‘¢h >SB 1w fT _" C,C<"‘z
S B _h - ' “Ch@ mtoh YA SR AT S - w
- ' Y ¢h  GCh ™Y h s h T hu >h ot ¢
1> B vy Ch‘_l < ' ! >SB1 h < - v _'_h
B~ j h «<B ! A ¢h_h _h " _ ¢ h* _"/\ h i
B VW ls_h‘ h = ' h‘_ b o[" 1 B B ¥ B Ah ! B
* ‘_'>hz _‘_5 A h w ¥ > B _'/\ B T~ 't >'_" ' < B
m'h 7 A B R >_ A <. A A >E T LA
ST, Ty e hAa o< h 0 >w ‘ Y S S
B v B h A < s h- v S A S
T B > h ¥ ¥ h ¢ N ¥ ¢ h* h - A w vy Y




v h ! "h 8 H %Y jhA > *h
n <. > <t ]
_"’,“1“_‘C"’ 4“*5""(]) r s h‘_' _"/\ _"“’ -
K G YN, " ¢ h° . A h ¢ =¥ LN D
B! _h,h{v‘W - v j)/\v/\ h ¢ B)/\h‘ vt BV" Y
u & -~ S A ! h ¢ h ¢ 8 [ I N B > A D ’ ! > B
w <Y ¥ hato , 1Y b
i ¥ h b, 1 Y ! - _ B8 7 >Y ¢ 7 h > h
87 >sY ¢ 7 h Y h * ¥ w <Y ¥ h s , 1Y B > Ah

r]_’/\h‘ - Y, hoAw ! ' ! ot 1 ' hyg * ¢h > h -
<5‘_" 1’ h cpJ’h’h<<'<h > B _h ~h > h = h A, I A B
ha , 1Y ()]

K j h >t ¢ w ,ow Bt - v Lo >Y -y ov Y A h
(I"! nos vt v th |A B—I<VJ|| .{lh>W s v B)Ahl
B" A i Yl <" Y1 7 h [ h i w6l ' ! 1 ' h ¥
B "_ BT ' >SB AT . Qh T@G]I_Zh .B A B A he' h w~” * h (’)qh_h‘
p&Yj

n-">wA. X +°h A BT < 4t hs>sw o0 0o

14 ” ’ :) bl O
a W>—1t W W (4)
00

Bt -tih/\wI {rh>5_"" ‘+< A_‘l5+/\ B-'[igq’_lv/\
1 ‘]’/\/\hh?/\hh,w’“/\ h * ¢ h -~ Y ' h - ' ¢ h I B, >8 A |
L AT A _h o h T A Sh h>Cs h " P

r s B ¢ ¢ A h - ! ' >t ¢ 7 B 1 " h >8 Yy
BJCh_h‘ h > 5 4“¢‘>hy"/\_h‘ '<5I Vo B~ ' <Y 1w
> T T B ! 1 ' h > Y - *'¢Ch aAY -~ Y v g2 ¥ ¢ 7t

1 A * AW, 8" h 3 1" h ! h - _ <8 ' 8 B A ' R

M -230w "O0000 ™y () .
A 8
- T I E€ 5 (6)




»h

n <,>h_'ir'h_|5h‘1jhﬁ
. . BAT >h .
B A > h n R B
= t h h . =
n'h>"DD“ J‘]5:5:5:5 ?LBI I DD n'h>5|;|m"
8- 9
10.00 oj Y 0.70 8.60
10.00 oj Y 1.00 8.00
12.00 Pi G 0.70 10.60
12.00 Pj G 1.00 10.00
15.00 vj P 0.70 13.60
15.00 vj P 0.80 13.40
15.00 vj P 1.00 13.00
15.00 vj P 1.20 12.60
18.00 o T 0.80 16.40
18.00 o T 1.00 16.00
18.00 0T 1.20 15.60
22.00 Xj W 0.80 20.40
22.00 Xj W 0.90 20.20
22.00 Xj W 1.00 20.00
22.00 Xj W 1.50 19.00
28.00 ppj W 0.80 26.40
28.00 ppj W 0.90 26.20
28.00 ppj W 1.00 26.00
28.00 ppj Y 1.50 25.00
35.00 paj W 1.00 33.00
35.00 paj W 1.50 32.00
35.00 paj W 2.00 31.00
42.00 puj W 1.00 40.00
42.00 puj W 1.20 39.60
42.00 puj W 1.50 39.00
54.00 qpi Y 1.00 52.00
54.00 qpi Y 1.20 51.60
54.00 Cpi W 1.50 51.00
54.00 Cpi W 2.00 50.00
64.00 Cpi T 2.00 60.00
76.10 o 2.00 72.10
88.90 opj G 2.00 84.90
108.00 TPj T 2.00 104.00
108.00 TPj T 2.50 103.00
| S AhMY <' A B vBrr b

1 B _ ) W > j ’

m



n' - <.>h _ " gph el ujf ’on

[h >" sh h : h Y- ¥ o p Lt h 7 "G B v ¢ ¢ <~
~ h hy B h ! 1 *h g1 " ¢h>"h OB h Ah <' -~ e
> B E Y _ AOD

we ¥ s

20

12

1 -mY_ BAa. <"
m-h _ 7 A T Y <Y1yt >' A T hus>h ¢ _ A B>
B - h Ah <" ~ tecon 1 “hyp " ¢h*>>hy > B h B ' h ¥
68 4T B S - T R G R N N B
N v 'S B ¥ T ¢ h ! <h >j h AB .- B~ h Ah <" -~
A h w, B ° 1 ' h - ¢ h T >sY ¢ h > h > B A
M Ty B h t h - ~ 5 Cu0'h ! h = ' ¢ v ™o LA
> Ty viieT o BAa_ <

e h ", ¢~ L ! I S 1 B h * L S \
. S v ¢ 7 oh ' h o

n n

1 B _ ) W > j ’

1
Ah >
> 65’

=
n 'l_
‘B+
h



n <¢>h_'tr'h_|sl'f‘1]hﬁ Ih.
ih “ <Y " = h ‘B'>"4\/\h>'¢h >80 ow f c')‘\?/\'_'
Coolprop
1 ¥ ¢ h B ha o, o1 E ,h " >'ys h * ' E v, ' -
_w<"l _V‘q)]._V‘. B A <<h<.‘_|5l ‘5,’5’_h‘ 1 B 1
_v<v ‘_B’ ‘_V/\ fg ’|_lq" ¢ q<"q).l_" _B
h - ' ¢ <« ' K Ah ‘pO@E Fhg s o o wyT LY h
Py Ny @300
S Q08 " AL : h =" ¢ <t o LTt swaAt )
‘B+’I qll¢
6
Recaier
¥ e
.-I_“':
(4) ]
f.—hh.'f T 3 Subcoster o 1
ﬁ,-::'——nq-—m-r‘l)—'——'c-::l—r Hg—d (1)
L g
2=t (3) 4 (<) —i L2
FUmip
1-"38Y [>">h HY [T EBA AL N C ny.s "
o(" “ B¢ " " SswAaAY _>">h 1 B A 1’5‘hy5_h‘ B -
B CC A ' B AN hET<SKSWAZD®_ 7 " >WA,” hy h = h A,
¢ h ¥~ "/\_h' ' < h _h ' >sE8  h _"‘ 45’_5"" _
- ' h A <’ h S > j h o "'A Y T Y 7 h ‘ h
o non

1 B _ B W > j ’

n]_
h ¢
TS w A



<. >

h

'tr'h_BH'thﬁ > h

—

s

= ® -5

Ejpctor HT
1 HP (summer)
— EXpanger

<

T e (19 19
T — Bt o)
<+
L™~
(12)
y 16 I %
NG ¢ :.c)’; NO
i
L] 186
17 (oY= (11) 18a
.@.é (13)
=3
204
Condenser
Recerer
22 9 Ty
L (14)

1 - "39Y [ >">h oyl ‘M ._ AT

) > 8 My X
> h LAY - h ¢ h
- ‘-Cw J_‘h{-'ﬁh"

m

> 1 " h B - h Ah <!
- g ‘_'A W
,v)v{v_,qv, L
1 ¢ <t B > A h*
SN A K oo~ >
h ot > s v

15__W>j’



n'_<,>h_'tr'h_BH'thﬁ_"hl m‘_’

S $—

>

(15)
23

6

¥ e
4) L J
OR 3 Subcodler o 1
» e RN —| =1(1)
2) Si—e—

1-"®Y f>">h ny pe 878 A [¥ >h o gCTT “
B~ B YA >" > h ¥ h ¢~ ¥ Y B > A h h
YA h >Y T Y '¢r CneY Y ¢ h ! ¢¢ h* ¢h¥< ™ 1 B ° * ¥ h ¢~ ¥
y B h B~ h Ah <" ~ t e L “hygp " ¢h*’hy¥y ¢ h ¢ _ B A
h > ¢ Y <« 0 v ¥ G ¢ <“‘chjqj[)’(’ﬂ1\ Bi hh * h ~>¥i B < W “hsyl
t h ¢ h Y et -~ h "~ ‘J"rﬁ’yh" A" h > “h 'Y A' ~'h ”"h
h ! h/\h'_ Y S B A _h1 _'_h ‘_" h 1

B AN I h>8 A" f
_ sl AT >N s Oy i
*'h > B n *'h > 8 J: - v'- il
O OO I 1 B AN 1 s AN 1 B AN 1 B AR
1 2 3 4
31.00 35.00 pc W 0.322 0.404 0.467 0.443
31.00 35.00 p0 W 0.319 0.399 0.462 0.438
26.00 28.00 P p W 0.453 0.568 0.515 0.549




»h

n <.>h " gphstujh
4 13.00 15.00 wp 0 0.000 0.000 | 0.565 | 0.294
5 26.00 28.00 pP W 0.452 0.566 | 0.514 | 0.548
6 26.00 28.00 pP W 0.474 0.592 | 0.542 | 0.579
7 19.00 22.00 X W 11.710 | 13.687 | 9.915 | 10.400
8 19.00 22.00 X W 11.719 | 13.701| 0.000 | 0.000
9 16.00 18.00 p pp 0 - - 14.736 | 14.692
10 60.00 64.00 ¢Pe 14.319 | 7.447 - ;
11 72.10 76.10 o 12.044 | 4.987 - -
12 72.10 76.10 o 0.000 0.000 | 11.695 | 12.536
13 72.10 76.10 o 12.049 | 4.990 | 11.698 | 8.686
14 31.00 35.00 pO " 0.321 0.404 | 0.467 | 0.443
15 103.00 108.00 TP . - - 0.462 | 0.312
16 50.00 54.00 c P W - - 13.767 | 11.585
Bypass| 19.00 22.00 X W 11.710 | 13.687 | 9.915 | 10.400
[ AhNBEY K-~ _s<w'  >h _h p°h h -~ <
me A hy 7 Y ALQREECEWhA " <8 "6 Y0 <Y B T B .
B AW s h h-s s h Sw T S AMQh  hE
C o>t oo EQN 1B N W . T hah< ih >s
1 ¢h h> hoo “h >~ h’ As" s 4t h Yt ow
< B &# 2 h T hah< =" ChaA =770 >SwaA,

m -



n' T <.>h_Cgphsfujpfh oy

7.1. [ 1 " h _h > A B <Y T T ' K v h ' >h
[~ 8" >wAa” A h Ch h> s h > s o " 'ORC' h
th<V ‘ll‘qu 1 :BV" >BIV{V<VJ’h
B . ¢hx Loyt h Tt Ch A CADSolidworkss h D™ A+ w &b >h <7 A
B vh ™ " >h A T  hTORCHECT) AT ' Y h 'Y swiah ¢ h o h
e N T > A8 <7 T T s vh ™ ' >h AP 4" h BT
B~ h "¢~ h ¢~ > j & h - hah=-h > ~Y A = ¢ h i

W 4‘h‘_h B " S 8 A h > - Y B A h SB < B
s 4 Ch A h-o ¢ h Ah hAh~h’ AR~ B g® " xgh ¢h h>
7 >E AT i " >h ! > A B <Y 7T ' ' 0]
[h svh  ">h h -~ >YAh B CATH S T AWEE T hSE AT

B KB nvh o _ ' >n_h’ oot r-n_w<”

1 J RN B ujtzer FS202

2 | ALFA LWYWE AGSE351.2CSH/V

3 B A _ <’ h | Wanner International G10XRNPHFECA

<,
1 “h, " hiao >
4 vo<_ 77 Danfoss DCL 167s 02372503/
5 [ h 7 . " Cofiglis Krohne S10
1)

6 BAah ™ > " ALFA LWE ACH220EQ@6AMF

7 A >~ 7 ORC CADE i0029

8 n<h"> 4" h, ESK Schultze OS54FH 21/8

9 [ h 7 . Gofiglis Krohne S08

(2)

10 SN ) Bitzer OSN536K

11 ne .~ A. _ " ujtzer OSK536K

12 AL BT < Raal RU 53238

1 B _ ) W > j ’



n'  <.>h _ " gphetujhf > h
13 [ho Tl > Krohne S15
Coriolis
14 AT ‘ ner ef -
. S - y ,
15 A >~ 7 ECC. ALFA LYE AC220EQ4AMF
16 1. > ¢ A ALFA LYE CB11268AM
17 | > h A CADE i0029
ORC
18 [ 7 AhCh I - -
19 5 © ” > Toros 150Lt 3Hp 230V/50H
602039
[ Ah®BhnpVvhp >h h - > A B <Y T T
n]‘h _"/\ wW<B o, Y _'. <5'_" 1 h ! B 1 ¢ h
- * _OREhhEQC
A/A E’{"Iq)w 0 th n‘h_“l5>h r"/\_w [““f
Luh < | 1 - <" r]_Vh o
¢ AL
1 rs h AT KY 1 6570N/9 -
h- >V-V to
BRC
2 m . h "1 aTKy 3 6570N/9 -
B <h * Y 1 *h
3 [N ol 1/8¢ 1 6570N/9 -
4 n, . h =1 ol 1/8¢ 3 6570N/9 -
, < _ 77
5 rs _h - ol 1/8¢ 1 6570N/9 -
h Ah¢ Y St
6 Mg _ h _ ol 3/8¢ 1 6570N/9 -
: > T ¢ A
7 rs _ | ol 3/8€ 1 6570N/9 -
. L -

1 B _ ) W > j ’

m



pn' - <.>h _ " gphetujhh >
B~ <" L B N
1"
8 i h < f_“ - h q_ ol 3/8¢ 6570N/9 -
9 rs _h | 1/8 6570N/11 -
h_>"“:°"
ECC
10 Ms _ h 1 B 1/8 6570N/17 -
B(.‘_ A
11 [~ n ] Ble 6570N/17 -
: > " ¢ A
12 " A 7| aTKYy cpTny oAt
K ¢ 9700RA
- h/\_h'_
9901/X57
_ 'Castel
13 7" AN | aTKYy cprtnay oAt
h¢o - ~ 9700RA €
- h A h -
> B - -
9901/X57
_ 'Castel
10
14 hej > 1" . <| 6B1/8 6570N/17 r A" .
u , - h " hC¢h-> 9730RA ¢
C " A" h h A h -
- v h Ah ¢ - -
- 9901/X76
_ 'Castel
15 1 - <" A ad MK H 6570N/4 r-~' .
<h | '~ - 9700RA ¢
. hon B -
B ¢ YA - -
- 9901/X58
_ 'Castel
17 Check Mg _ A AT KY 3145N/25
Valve B <h * ¥ " h
18 Mg A Danfoss
. h > " "ECCO , ETS Colibr
ne .- A o2 1/8¢ 12G12
i h<j

1 B _ ) W > j ’ H



nt - <.>h_“gphstajhn > h m' -
¢ h +
K <8 1 C Controller
Danfoss
EKE 1C
19 |[ " >" |1 _" . <| AMKH 1 nmerson
wyh <i 7| <h o ©~ EX5U21
| L 16mm x
Coriolis 22mm
[ A8 > TL.<| ATKY 1 S&S
, wh <i >4 ~h heh> -
0 PV) o Cs 7010
ECC OnOFF
[ 7 Ah Thyh <M~ L s _h ORC "ECC~ _ " >h _n
711r1/\h < < h ¢ B ‘B >'_'_h
K B ANh «<h ¢ B fB > ! h B ' AhT * ¢ B w > B I
"B N _ A - v w o, Y A 1 " h Y B e T s Y ¢ h > h ¢ h ¢
1) K3 UaaYaUUd YeUldd U Uled
2) A3 UaaYolUUJd yeelldd U Uded
1_"‘ BAh<<h¢_B. h > B I. B_h)"l _h 4’“ B _h
t B g ~h "3 LB > ' h > B h , w ™ B h * h - v w A h
B/\ ot w . S ¥ B ANh <« < h € B w>s>SB ! g - h "
> B h | v ! LB > ! h -7 h 1 >h yYoY ot h * >w o, >
1 M) CE fB >t o B AW~ 1 B ' h > B h w8 h * 1t h /
1 " h ., ' tcon B - ', h AB " h ¢ ht 1 h h o, 0" YA J
B/\h<“1h > B A I B, >8B > h ¢ h YA oY ¢ h
T Toh it ow * splaté hedt &xChangery® h ' o8 Ah <<h ¢ ‘shiek . T
and tube heat exchangers O T<hoTE " B ADh <<h ¢ 8 S
8 AN < < (brazedplate heatexchangerk® h 8 8 Ah << h(§asketedplateheat, <h A _ y !
exchanger®. " Ah <~ 4 h > B TN oY : AL BT . AN T <hg
1.~ T .8 17 h L+ h hoye LT N B v " B A

1) A3 Ua @ & shiakkd BHE]

2) Ege’

3) AUe g’

g o 3 brdded PHE)

8 9 lfdzed PHE) (

1 B _ ) W > j ’ H



n' T <.>h _Cgphsfujpn oyt

4 3 eyioaldd
5) qgoUaes aUlsai
6) Y 8 d U} & ORC{Shefl-tube heat exchanger)

7) AUe 6 ~ 6 ®DRTGKEI-tube heat exchanger)

j h h ¢ h h ¢ 8 h ¢ h
A_w<h oo toh ., 8 ANDOREGEECC _ ¢ |

1 - " >h m>m ¢ sondefiser O

h . A ~h 7> h~=h A,

.l B _ ) W > j ’



n' - <. >h

‘t["h_BH‘thﬁ_"h

. " >hh p>y" 7 YECC (evaporator)

. " BhANN €Y > ‘recupérator) 0

1 B _ ) W > j ,



1" >"Y fin, ¢subcqolerd

1 - " >8" 'n"p' 8 " ORAEpreheater)




N’ T <.>h _gphsfujhAon

1 -

" 460N

1 -

_ >7 7 “ORC (evaporatay shell/tube type)

" 42h. 1 &h T Y(oil coole)

15__W>j’



7.1.2.n¢ _ 7 A

1 N

1 - AW,

B

w

h

~

¢ ¥ . <screw expandej > h vy

-~ h 1 I

+

’

’

~

n"<¢>h 'tr'h B H Y jhA > h m' -
B N ALCE ! > B I B AA" B ot 5. BK
>V /\_ B <V - V—!Bn'tlu\c-Berc) -r \Iqhﬁl\s_—hN.‘l ->VA\ I{
’ > B YA >' ., h At o AL B >w S,
S B Ahc3:1<'hh‘ 'S m O ATTh 7 hTas, a>'h 'Y< B Q9 |3"
n ¢8hr| t R ) h V! -JBB(“/\-A’IIA-‘ -zuh
R -1 w A h T <h vy h = SO, < h <
>hy”’ > B ' 1 B AA" - > B '
. h = ' _" ‘h_’>h _"‘1‘5">$h"’n§ >h_

.l B _ ) W > j ’



pPYT<.>h U gphsHuY Ayt
1-">M g ' >h 4 YA EBAAT AL A >8 T <chryoo oty

7.13.[ "7 . " >8 _ Codriolis
[h ~h Y. '>s “h &’ Ah' " ahAh S>w_ o~
¢ h ¢ _ . ¢ h't _' . - . [ _' _qj1 1 ‘_J"C‘B ¢ " I>swyn'h 36 /\_"h‘ “shw Y
Coriolis™ ™ A Y S L BN YT 7 aS s w >'s g uhC
_ ! . "B . * _ Yo' Bht A fweT ._Bﬁ_)“h_('lE' "_"J(."hﬁ'/\h‘:' .y B__hh’ )} N A D
T A Vh A @Ry B 0 Ahoh <h A ST AT O A ' A" D &
_+|Y\J+JB_‘/\h-wv\"h">‘_“A‘V:Blﬁ_mhwl'_l Caheih, Touh ‘5‘-'_-"'_“:, '{D‘ I['J+
1 Ah >@oriois” Y 8 >, h A Y Y AL h®a o T he e Yt w T s he
h‘_“,,Z_h 1’V ‘">h_h _ﬁ"l B>,h/\’y"‘/\ S ' h Lt
o G ". D __A'"hSh L AN <TG Tk T D
& L 'h _howyr * ORGHCCH ! h & w s T “h ¥, ' >s _h ]

. s<h’ > @ [h
1 "5hA_ " Y. O




<.>h " gphefujpn > n

. " > h DA N

. " >haupm-h T

h -

sk

" >@oriolis"  _ |, T 7 |

_ " Coridlis< h * ~ ST




n <+>h_‘<‘cr'h_|sh‘1jhﬁ_"h
714.v° < N
cE . " , < . B > A h ~h ~ h> ! ! 1 ' h !
* 1 ¢ 7 h ’ . /\ * B~ B ', >h -’{-‘h - -'h
¢ h ot /\h_ sov o h K K w /\_ A < h ¢ h oo
A , h " Cov q)_ ‘-'<w"/\ R 1 ¢ 7 h ¥
-‘+ B 7 ' * * I">h ¢ h f "/\ v -
.I'F]"h h/\_ h w>‘|5/\-5 * /\I ¢ <.‘<",‘-’”h- ~
:”Jh « ¢ > w . Lo i A h‘ N . ,“’_’w‘
< B ! ~ ’ > h : ~ ">5" -~ Ih K ‘ h YooY
R vy . . N h_h‘ h o~

1 - "By <

B 1

¢ h

m

tw

¢ h

B ALl B
m h
! B

< -



715 n " h _hyv'KS<ZH O A o h

G YooY b w v ! h A <’ h 1 *'h 1 ~ h >h y B f
T>YhwvT At o ) AL BT > 0¢ ' >" <" ¢h* A <8 €
L h > <« s Y B~ T Y ' s 1 ¢ h h * h"-z * ¥
R T S L A A AV S S

1-">¥ mpoh _h V' ShiAcggch =¥ ¢ At "7 h




N’ T <.>h _tgphsfujn oyt

716.0 " " h syvh’ "sh on

En AE .8 h s B " B <h""ChyA h ,h, "SI A "Wy<h | AY h = h " h>
e h ~ ¥ >" B G " ' s 1 ¢ h h h * (0)

- ~ N - - '

Vet Tt

| S A 100



N’ T <.>h _gphsfujhAon

R R

1:-">% pge " ~° > s

| R 101



< +

> h

Cgphostudh A o

. " Brhn

h

102



n' - <.>h " gphsHujph > n m* -
1"'58Ijj"/\h<.‘h B <wia , ¥

rs _ b > A B <Y T <. A _ . A BVh~ 'sh AT
{'h_hv'l ‘154‘h‘_'¢5 w A h B>“"S()]‘)>g1‘_"1¢“hj‘___h""5"I
E > A h'? vor E v "

T Meaag@06m

1 BavUle4m

T L yed259m
J Tcontainers © A h ¢ ¢h _h*>¢s h*>waA”™ @ORTEN. P < 14" A8 <h >h

| S A 103



oo me-

.ll">h( n®_v,5‘>h_vqsa—_‘l“h —-1IA a’“-‘v‘JNQR(ECC_V‘ \‘\ "

72. 1 -84 7 h T oANT <O oA T ST <" > h
m* h A h <7 T T rn e . _h ' A A B
~h " h, "' ¢H h ., * ¢h w A h TL.wy U PEID)E T YR oY 3T s < h o
"< h h B v h ~ " s h h ¥ >hy "’ > B ! ., <" A BT S

‘h’“‘_“hyls‘_"hétj)rt‘s__‘“l'i' 7 Cowg Y cho_v L _'v"
L Y h g " ¢h ™ h _h'hJ,J"I _"‘ _5<'<.‘" _"‘4‘h

Ah 7 >SY <Y " >h ¥ O

15" _w>l " K



Lol

©

10:
1M:
12:
13:
14:
15:
16:
17:
18:

|
I 12 I
| / 7 Y es7008 3144WI25 (670 KéKKIVO) :
| ey P i
| : 7 Emerson DUzl 16mmx22 |
H mm pe xadffio (nopTokali]
I - : . |
| i ; |
! i 857004 - \—Y7 &570/9 I
| 657014 T 7% 857019 |
| H ' |
| : |
I I
I I
| [
| |
| |
| g : 10 |
' 5 g i I
| o @ : |
| x 7 I
v ~_ 8570117
ra

Receiver (F$202) | FAN T |
Subcooler (Alfa Laval) e BSTONT heeees : |

Pump | 57 estont
Filter | 6 AN I
Coriolis1(large) LT = ; |
Recuperator (internal heat exchanger Alfa Laval) | |
ORC evaporator | |

Qil separator | ‘T

Coriolis 2 (small) | 16 4 1 14 |
Expanders-Generators |
Qil cooler | |
Coriolis 3 (oil) | 111 |
Ejector | 13 2y |
ECC evaporator (Evaporator Alfa Laval) I 8570/11 |

Condenser (Condenser Alfa Laval) JAY
ORC preheater | ETS Collbr] 12 c-12l
Control panel | |
Air compressor | |
| |
I I
| I
| |
| |
: ! 6570117 :

i Y-
! 1 % 5
| 6570/9 |
| |
| - 657009 |
| |
| I_ |
' X 4 9
I 314aWn1 657019 |
| [
f I
L [~ ss7ore |
28] 2
| eszam P |
| N E——
6570/9
| v |
| ss7pio |
2 | Sy |
| 6570/9 8570/9 |
| |
| |
I |
o3 |
| |
| |
I |
I 17
| |
| E——|
e e e e 4
" [ ¢ h ~

RGECC |~

11

>

105



n“<,>h 'tr'h_BH'thﬁ_"h m‘_

Wgh _h s vh ™ " >h h s " ", ‘ggsémbly _ Salidwerksh gh . g7 T_h
B v h ~ "> h _ h _ YooY toB " ' ¢ h /\(:ont‘aine‘r> B *j‘h_‘"' ‘_W"‘ '>"|5/\/\"_j'
,owo oY T B ¢h v o s 4 ¢ h A hrduﬁng&ﬁiping\/ul{ A B .
"8 ' hSeligworksWw _ ' - 6 Ah T T Y oY A Y g
h<y s N ¢h h<c<' <58 cw st @ 44t hc s
> B ” I'V,_vllv O {V;B’Iv - Ih_v, b ”

h " ¢s w {"C‘>w_ ¢ h R L S ' Cw ot
ULt R h Y YA wpgT T Y tewa 6h shoCu thRT ‘A G b h
>8 1 8 Y _ A _"“"B_“"CB ‘_" “/\h’>"<'J'>hm_W/\h >
[~ _ <S¢ “hABTSTLg'yb>h'  h hC<¥ h s

| LI S I 106



N’ T <.>h _gphsfujhAon

“
-
8
i dt |
I _rl L
- III

1-">% €A 7. _ ' sl1 Ccontaner_h "  >hy’ >

1‘">h|<'106" ! B 1 C h h h

1% _w>i 7 By



plT<.sh i gphostu

L&) !
D = gd_ﬁl "" f

J— a-q-“\

— —--—‘:z_l:,:l-—-_
TR T T

15 _W>j’



N’ T <.>h _gphsfujhAon

=0 =0 0= O==
|
=q =g o= o=
1-"> ¢¢°> . . _ ' s ¢ontankr _nh>"' >hy’ >

IA">h|‘éfPB [ ] =YY g |I K 1 C h R h




TR 11 71T
I/ N NN

1)
7 [ 11 EE

| E=zaliie=
TSI
l"rv—m——

] N8 Ilmlw"l"'

S s
7/
757 A}mva;« N, Vs
, ’ v
_; 7 %,

* cohtainer,




m -

*h

‘tr'h_BH‘thﬁ_’

> h

f= n= I i e
I £ — E— (|
e =

B 1 ¢ h  @ontainer '

">h|<11_.ﬁvl

> 7

111

K -



n '<,>h_ tr'h_shjjhﬁ_'hl m' -
lw<" 1t h A ¢ h < B ! - h Y 7 h > * Ah 7
L. T sh<r o te ST A w<T ' sufGeyshoh T _h Tt >wo

’l;">hB"f‘l\‘/|_5'" L - Yo h <t e >7 A W< '




_n"<,>h_‘<‘cr'h_sh‘1jhﬁ"h m' -
1 "> h THSE _ ‘<.‘"_" s'h < * _‘C" >"/\_w<" ! B 1 € h
1-"> fo6° 7 . .. _ 7 Bh <t tohtdiner > A_wW<Y  >hy >

























