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PAR1: 10000 [W] maximum heating rate PAR2: 50 [C] mode 0:set temp,mode 1: dT_hys_off PAR3: 4.19 [kJ/kgK] Specific heat of fluid cp [kJ/kgK] PAR4: 0 [] mode 0: Tset par2,1:modula,2:Tset by inp3,3:const Power PAR5: 1 [] efficiency of aux. heater (0<nhtr<1),2: CondensGainHeater PAR6: [] [] Pmin/Pmax minimum HeatPower INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 1 [] control/setvalue see par4: mode INP4: 18.0 [C] ambient temperature OUT1: [Ws] deltaQ-outlet OUT2: [kg/s] mp-outlet OUT3: [C] temperature outlet OUT4: [W] effectiv power for heating, eta=1 OUT5: [] Tinlet OUT6: [Ws] system inlet energy OUT7: [Ws] system outlet energy OUT8: [Ws] internal energy OUT9: [] Qaux, due to primary energy 

PAR1: 1 [] mode: 1 On&Off, 2:unisol, 3:deltaT_matched 4:heating circle PAR2: 2 [C] dT_on,mode PAR3: -2 [C] dT_off PAR4: [] [] kP proportional factor PAR5: [] [] mode1&2:mp_max for pump,mode 3:deltaT || Tout_set(if>20) PAR6: [] [] kI for mode 3,4, 2:LowFlowFlag, 7:Tset PAR7: [] [] Tmax mode 1,3,4 PAR8: [] [] mode3: mp_min=par8*mp_max INP1: 60 [C] mode 1 T_set, mode 2 Tkoll INP2: 60 [C] mode 1 T_Sp, mode 2 TR1 INP3: [] [C] TVL for mixer, mode 4 INP4: [] [C] TRL, TStorageTop mode 1,3 INP5: [] [C] Tamb OUT1: [] ctr 0..1 OUT2: [] mode1: state 1/0,ON/OFF; mode3:integr_dT OUT3: [] no of swtch OFF/ON OUT4: [Ws] ctr_mixer OUT5: [Ws] t_switch_on OUT6: [Ws] system inlet energy OUT7: [Ws] system outlet energy OUT8: [Ws] internal energy 

PAR1: 250 [kg/h] mp_max PAR2: 4.19 [kJ/kgK] cp PAR3: 300 [W] Pmax_el Maximum power consumption PAR4: 0.1 [1] exponent a: Pel=(mp/mp_max)**a*Pmax, mp with [kg/h] PAR5: 0 [1] mode0: ctr=inp3 1:mp_in=inp4[kg/h],2:auto-select PAR6: [] [kg/m2] specific mass rho (mode 1) INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 0 [] controller signal INP4: 0 [kg/s] mp, set by controller INP5: 30.0 [C] ambient temperature for starting pump OUT1: [Ws] OUT2: [kg/s] OUT3: [W] OUT4: [kg/h] OUT5: [] of pump OUT6: [] gains OUT7: [] losses OUT8: [] capacity OUT9: [] sum OUT10: [] OUT11: [] 2 timesteps ago (flip check) OUT12: [] OUT13: [] OUT14: [] OUT15: [] OUT16: [] OUT17: [] OUT18: [] OUT19: [] 

PAR1: 4 [W/K] kA ambient losses PAR2: 600 [l] volume incl heatexchangers PAR3: 4.19 [kJ/kgK] cp of storage fluid PAR4: 10 [] number n of nodes PAR5: 1 [] inlet node of WT1,can be set by inp11 PAR6: 3 [] outlet node of WT1,can be set by inp11 PAR7: 4.19 [kJ/kgK] cp in WT1 PAR8: 4 [m] l1 length PAR9: 15 [mm] d1 diameter [mm] PAR10: 50 [W/Km] kA1/l linear heat transfer coeff, no fit PAR11: 10 [] inlet node of WT2 PAR12: 10 [] outlet node of WT2 PAR13: 3.8 [W/kgK] cp in WT2 PAR14: 4 [m] l2 PAR15: 15 [mm] d2 PAR16: 0 [W/Km] kA2/l, <0:internal FIT with T_wt2_amb wt2_out, with scaling abs(par16) PAR17: 1 [] node sensor 1 PAR18: 3 [] node sensor 2 PAR19: 7 [] node sensor 3 PAR20: 10 [] node sensor 4 PAR21: 3 [] circulation node inlet PAR22: 2 [] mode 0:2WT 1:0WT 2:1WT (solar) PAR23: 1 [] circulation node outlet,if 0-->par23=1 PAR24: 10 [] WW node back (CW in ) ,if 0 then par24=par4,set by inp11 PAR25: 4000 [W/K] if 0: total mixing else: heatflow kA_down_up nodes PAR26: 30 [W/K] if 0 then lambda=0.25 PAR27: 2.0] [m] storage height, only circullar tanks PAR28: 0 [1] 0:no stratifaction 1:with stratifaction INP1: 0 [Ws] WT2: deltaQ_kollinlet INP2: 0 [kg/s] WT2: mp_kollinlet INP3: 0 [Ws] deltaQ_cw INP4: 0 [kg/s] mp_cw [kg/s] INP5: 0 [Ws] WT1: dQ_heater INP6: 0 [kg/s] WT1: mp_heater INP7: 0 [Ws] circulation_in: dQ_ci INP8: 0 [kg/s] circulation_in: mp_ci INP9: 20.0 [C] ambient temperature INP10: 50.0 [C] internal loop, from out13 INP11: 0 [] no mode any more OUT1: [Ws] OUT2: [kg/s] OUT3: [Ws] OUT4: [kg/s] OUT5: [] OUT6: [Ws] OUT7: [Ws] OUT8: [Ws] OUT9: [Ws] OUT10: [kg/s] OUT11: [C] par17 OUT12: [C] OUT13: [C] OUT14: [C] OUT15: [C] external use by pipe! OUT16: [C] external use by pipe! OUT17: [Ws] OUT18: [kg/s] OUT19: [] OUT20: [W] OUT21: [W] OUT22: [W] OUT23: [W] to ambient OUT24: [C] OUT25: [Ws] OUT26: [C] node 6..10 OUT27: [W] OUT28: � OUT29: � OUT30: � DERIV1: 10 [C] temperatur of node 1 (top) init_energy 1=DERIV1/mc DERIV2: 10 [] node 2 DERIV3: 10 [] DERIV4: 10 [] DERIV5: 10 [] node 5 DERIV6: [] [] node 6 DERIV7: [] [] node 7 DERIV8: [] [] node 8 DERIV9: [] [] node 9 DERIV10: [] [] node 10 lowest 

PAR1: 940101 [yymmdd] date_start (year/month/day) PAR2: 940107 [yymmdd] date_stop (year/month/day) PAR3: 000000 [] time_start (hour/minute/sec) PAR4: 235959 [] time_stop (hour/minute/sec) PAR5: 1e3 [] max_error PAR6: 1 [] unix_flag PAR7: 10 [s] simulation time step 

PAR1: 1 [] file_nr 0..9, (set input-initials: 0:mean,1:curr,2:integr,3:sum) PAR2: 1 [s] print-intervall in sec, used only if par3==0 PAR3: 7 [] 0:use par2, 1=year,2=month,3=week,4=day,5=hour,6=10min,7=min,8=sec PAR4: 1 [] time:0=Y/M/D H/M/S,1=tsim,2=h,3=d,4=m PAR5: 0 [] output in kWh: mode 0:Ws 1:kWh PAR6: [] [] 0:no fflushFlag 1: writes immediatly to file 3: ignore printer INP1: 1 [] init values : 0:mean,1:curr,2:integr,3:sum INP2: 1 [] INP3: 2 [] INP4: 2 [] INP5: 2 [] INP6: 2 [] INP7: 2 [] INP8: 2 [] INP9: 2 [] current INP10: 2 [] INP11: 1 [] 

PAR1: 24 [h] time_max, note:inp-initials are weighting factors PAR2: 120 [min] refresh time [min] (<=time_max) PAR3: 0 [] y_min plot0 PAR4: 75 [] y_max plot0 PAR5: 0 [] y_min plot1 PAR6: 3 [] y_max plot1 PAR7: 1 [] ONLINE 1/0 1:online-plot 0:no-plot PAR8: 1 [] UNIX/OS2 , 1/0 now set by sim_control PAR9: 1 [] ask for new plot YES=1 INP1: 0 diagram0, inp1*factor-initial:out_o[unit][k+OUT_MAX0]; INP2: 0 [] line2 diagram0 INP3: 0 [] 3 INP4: 0 [] 4 INP5: 0 [] 5 INP6: 1e-2 [] line1 diagramm1 INP7: 1e-4 [] line2 INP8: 0 [] 3 INP9: 0 [] 4 INP10: 0 [] 5 
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UNIT:   7 

� T yf J K OG P� � KY V U| U S KY

S R K W K L S Y V f U K pf S SV b G�R K b Kg S U S Kz TU SV U K W KN S �k Z A_ ��� { R TN R U S M J S U S R K J K M q T b y T b V L T b LV J Y M S TV b M pV f S

S R K U| U S KY � U Y V qf W KU � S R K TJ T b S KJN V b b KN S TV b U M b q z M J M Y K S KJ U G (R Kb S R TU z JV N KU U TU�b TU R K q � S R K U TY f W M S TV b N M b p K U S M J S K q p| N RV V U Tb y � ,-���
	 � 	 � � �� ��� �  ��

�V f Y M| { M b S SV cbV { { R M S TU R M z z Kb T b y bV { G � KJ K � { K y T� K M U RV J SV � KJ� T K{ � M Y V J Kq K S M T W K q Kg z W M b M S TV b N M b p K LV f b q Tb N R M z S KJ rG

� @=� _ ? [ D @= @ � > l_ � �k� @ � � _ C >

N S T� M S T b y �k Z A_ � U S M J S K q S R K N V b � KJ U TV b V L S R Kg � y� yJ M z R TN U V p� KN S� <$  % � #' Tb SV

M UV � N M W W K q U TY f W M S TV b q K c� <$  % 8 < � � N V b S M T b T b y M W W S R K Tb LV J Y M S TV b LV J S R K U TY f W M S TV b

z JV yJ M Y T b Y V J KN V Y z MN S LV J Y G wb QV W X TY � S R K T b z f S LV J M U TY f W M S TV b Jf b � S R K M J�J M b y KY Kb SV L z Tz KU � U SV J M y KU � z f Y z U � K SN G � M b q M W W S R K TJ z M J M Y K S KJ U � TU q K �b K q p| M

yJ M z R TN M WV p� KN S qJ M { b { T S R SR K z f p W TN qV Y M Tb yJ M z R TN U UV L S{ M J K � � #' G � M c K M WV V c M S

S R Kg � y� z TN Sf J KV L S R K Kg M Y z W K U| U S KY ¡¢- ) p| U K W KN S Tb y � �k Tb S R K Y Kbf G (R M S| V f

U K K TU UV Y K S R T b y W T c K � yG £ OG PG�RV f yR T S Y M| M z z K M J N V b Lf U T b y M S �J U S U T yR S � T S � U T b L MN S K M U| SV Uf J� K| M L S KJ M { R T W Kqf K SV T S U Y V qf W M J U SJf N Sf J KG �f J q KY V U| U S KY N V b U TU S U V L S R K LV W WV { T b yN V Y z V b Kb S U �N M W W K qf b T S U Tb QV W X TY�

�



FHG �| qJ Mf W TN N V Y z V b Kb S U� U SV J M y K � M R K M S KJ �N M W W K q Mfg T W T M J | R K M S KJ U T b N K M UV W M J N V W W KN SV J TU N V b U T q KJ K q

M U S R K Y M T b R K M S UV f JN K � M b q M z f Y z � LV J Y Tb y M R | qJ Mf W TN N | N W K Tb { R TN R )f T q

TU N TJN f W M S T b yG X T b N K T b QV W X TY S R K U| U S KY Kb KJ y| TU p M W M b N K q M N N f J M S K W| M S K� KJ |S TY KU S Kz �V b W| N WV U K q R | qJ Mf W TN N | N W KU N M b p KN M WN f W M S K qG�R K R | qJ Mf W TN z V J S U V L S R Kf b T S U T b Uf N R M N | N W K M J K T b S KJN V b b KN S K q p| UV W T q p Wf K

M b q J K q W T b KU T b q TN M S T b y RV S M b qN V W q { M S KJ )V { G�V S K S R M S S R KN V WV J M b q S R K U R M z KV L S R K W T b KU M J KV b W| N RV U Kb LV J p K S S KJ Uf J� K| �

�R KV b W| S R T b y J K M W W| b KN KU U M J| LV J M N V J J KN S N V b b KN S TV b p K S{ K Kb S{V f b T S U TUS R M SV b K Kb qz V Tb SV L S R K W Tb K W T KU { T SR Tb S R KV f S W K S pV g V LV b Kf b T S M b q S R KV S R KJ

Kb qz V Tb S { T S R T b S R K Tb W K S pV g V L S R KV S R KJ f b T SG wb � M b qV f S W K S pV g KU N M b p Kq TU S Tb yf TU R K q p| S R K TJ T b { M J q W| M b qV f S{ M J q W| LMN T b y M J JV { S Tz U � J KU z KN S T� K W| Gw L qf J T b y S R K U TY f W M S TV b Jf b S R K z f Y z TU Sf J b K qV b � S R K R K M S KJ R K M S U f z S R KTb N V Y T b y { M S KJ SV } s QG �R K { M J Y { M S KJ TU L K q Tb SV S R K U SV J M y K M S T S U SV z � { R T W KS R K { M S KJ SV p K { M J Y K qf z W K M� KU S R K U SV J M y K M S M z V U T S TV b U z KN T � K q SV p K M S �s

�V L S R K U SV J M y K � U R K T yR S Tb S R TU Kg M Y z W KG

PG �R KN V b SJV W W T b yN V Y z V b Kb S U�N V b SJV W W KJ f b T S M b q S R Kf b T S U TY N V b SJV WG �R K W M S S KJ Y f U S p K z J KU K b S T b K� KJ |

U| U S KY SV p K U TY f W M S K q S RV f yR T S TU bV SN V b b KN S K q SV M b | V SR KJ f b T S� w SN V b S M T b UTb LV J Y M S TV b M pV f S S R K U S M J S M b q Kb q q M S KV L SR K U TY f W M S TV b M b q S R K W Kb yR SV LV b KS TY K U S Kz G�R KN V b SJV W W KJ f b T S TU N V b b KN S K q { T S R q M U R K q p W MN c W Tb KU SV S R K z f Y z M b q SV V b K

V J S{V S KY z KJ M Sf J K U Kb UV J U T b S R K S M b cG w SN V Y z M J KU S R K U SV J M y K � U S KY z KJ M Sf J K M S

S R K SV z { T S R M U K S S KY z KJ M Sf J K M b q U Kb qU M b 0V b 1 U T yb M W SV S R Kz f Y z T L J KR K M S T b yTU b KN KU U M J | G

OG �R KV f Sz f SN V Y z V b Kb S U� UV N M W W K q ybf z WV S S KJ { R TN R U KJ� KU LV J S R KV pU KJ� M S TV b V L� M J T M p W KU qf J T b y S R K

U TY f W M S TV b Jf b�  W W +f M b S T S T KU N V b b KN S K q SV T b W K S U V L S R K ybf z WV S S KJ q K� TN K M J K

z WV S S K q M U M Lf b N S TV b V L S TY K { T S R S R K R K Wz V L S R Kz f p W TN qV Y M T b z JV yJ M Y ' 2 � � ! �%�R KJ K M WUV TU M f b T SN M W W K q �� # 2 � <� { R TN R { J T S KU M W W q M S M M J J T� T b y M S T SU T b W K S U SVS R K � W K " #$ � � � �% 8� � Tb S R K QV W X TY q TJ KN SV J | G

oV J K M pV f S SR K T b q T� T qf M W S| z KU T b QV W X TY N M b p K LV f b q T b N R M z S KJ } G a Kb KJ M W W| � S R K

Y V qf W KU W T c K U SV J M y KU � z Tz KU � N V b SJV W W KJ U � K SN G p K WV b y T b y SV M QV W X TY U| U S KY M J KN M W W K q

�f b T S U � G �R K| N M b M z z K M J Y V J K S R M b V b N K T b S R K U| U S KY M b q M J K M U U T yb K q M S KY z V J M J |

f b T S bf Y p KJ M S S R K p K y Tb b T b yV L K� KJ | U TY f W M S TV b Jf b SV q TU S T b yf TU R S R KY G �V { K� KJ �S R K y Kb KJ TN V p� KN S U W T c K KG yG S R K " �  � � ' < M J Kf b T +f KG �R K| M J KN M W W K q 0 S| z KU 1 M b q M J K

M U UV N T M S K q { T S R M UV f JN KN V q K � W K Y V U S W| p K M J T b y S R K U M Y K b M Y K M b q q KUN J T p T b y S R K

z R | U TN M W p KR M� TV f J V L S R K S| z KG x M N R S| z K R M U M U z KN T �N S| z K bf Y p KJ y T� Kb M U { K W W T bT SU UV f JN KN V q K � W K M U T b T SU � � #'� J Kz J KU Kb S M S TV b G�V { SR Kf b T S � U z M J M Y K S KJ U M J K R T q q Kb T b S R K yJ M z R TN U � W K M b q RV { b K{ U| U S KY U

N M b p K q KU T yb K q p| K q T S Tb y z M J M Y K S KJ U M b q J K M J J M b y Tb y S R Kf b T S U { T W W p K q TUN f U U K q T b

N R M z S KJ dG

�

�V Uf Y Y M J T � K � S R K � � #'� J Kz J KU Kb S M S TV b V L S R K U| U S KY N V b S M T b U M W W T b LV J Y M S TV b M pV f S

{ R TN R S| z KU M J Kf U K q T b S R K U| U S KY � RV { S R K| M J K T b S KJN V b b KN S K q M b q RV { S R K TJ z M J M Y �K S KJ U M J K U K SG �R K q TJ KN S T b z f S LV J SR K U TY f W M S TV b z JV yJ M Y � RV { K� KJ � TU S R K U TY f W M S TV b0 q K c 1N V b S M Tb T b y S R K U M Y K Tb LV J Y M S TV b M U S R K yJ M z R TN U � W K � pf S Tb Y V J KN V Y z J TU K q LV J Y GQRV V U Tb y� Dm [ Dm� A_ � T b S R K QV W X TY Y Kbf V z Kb U M U TY z W K K q T SV J � U RV { T b y S R K

U TY f W M S TV b q K cV L S R K U| U S KY f b q KJ N V b U T q KJ M S TV b G �V J K MN R f b T SV L S R K U| U S KY � M W W

z M J M Y K S KJ U M J K W TU S K q � M b q M WUV S R K T b S KJN V b b KN S TV b U { T SR V S R KJ f b T S U� �R K p WV N c { R TN R

TU S T S W K q 0 w � Ii � X 1 W TU S U LV J K� KJ | T b z f S S R K bf Y p KJ V L S R Kf b T S M b q S R KV f S W K S T S TU

N V b b KN S K q SV G w L M b Tb z f S TU bV SN V b b KN S K q � pV S R Kb SJ T KU M J K � KJV G�R K � W K% ;" #$ % 8 < � TU M N Sf M W W| M W T b c SV S R K � W K% ; ��  � < � � " ;� <$  ;� <$  % 8 < �
	 pf S M

N V z | N M b p K LV f b q Tb % ; �23 ; " #$ �2 <�% 8 < �%

j Dm B ]\ > D @= ? B =

X K W KN S T b y [ Dm Tb SR K QV W X TY Y Kbf U S M J S U S R K U TY f W M S TV b Jf b G � TJ U S � UV Y K T b LV J Y M S TV bTU z f SV f S M pV f S S R Kf b T S U N V b S M T b K q Tb S R TU U| U S KY M b q S R KV J q KJ T b { R TN R S R K| { T W W

p KN M W W K qG � �R K q M| V L S R K| K M J N f J J Kb S W| p K T b y U TY f W M S K q TU z J T b S K q M b q S{V ybf z WV S

{ Tb qV { U M J KV z Kb K qG � T S S R K pf S SV b [ ]_ _ � Tb V J q KJ SV R M W S S R K z JV yJ M Y Kg KN f S TV b M S

S R K Kb qV L S R KN f J J Kb S q M| Gwb S R Kf z z KJ { Tb qV { � U K� KJ M W U| U S KY S KY z KJ M Sf J KU M J K z WV S S K q M U M Lf b N S TV b V L S R K

U TY f W M S TV b S TY K T b RV f J U�

� �R K J K qN f J� KN V J J KU z V b qU SV S R K S KY z KJ M Sf J K M S S R K SV z V L S R K U SV J M y KG � KJ K �S R K RV S { M S KJ LJV Y S R K R K M S KJ Kb S KJ U G � p� TV f U W| � S R K S KY z KJ M Sf J K M z z JV MN R KU } s

Q { R Kb S R K z f Y z TU Sf J b K qV b G

� �R K yJ K Kb N f J� K TU S R K S KY z KJ M Sf J K M S �s �V L S R K U SV J M y K � U R K T yR SG � KJ K � S R KS KY z KJ M Sf J K U Kb UV J LV J S R KN V b SJV W W KJ TU z W MN K qG �R K z f Y z TU Sf J b K qV b T L S R TUS KY z KJ M Sf J K LM W WU p K WV { d P QG

� �R K p Wf K N f J� K TU S R K S KY z KJ M Sf J K M S Os �V L S R K U SV J M y K � U R K T yR SG w S TU bV S

Tb )f Kb N K q p| S R K R K M S T b y T b S KJ� M WU � pf S T S J TU KU U S K M q T W| qf K SV R K M SN V b qf N S TV b G

� �R K z T b cN f J� K q TU z W M| U S R K S KY z KJ M Sf J K M S S R K U SV J M y K � U pV S SV Y G w S M WUV J TU KU

V b W| qf K SV R K M S Kg N R M b y K { T S R S R Kf z z KJ W M| KJ U � T M R K M SN V b qf N S TV b G

wb S R Kf z z KJ J T yR SN V J b KJ V L S R Kf z z KJ { Tb qV { � Tb LV J Y M S TV b M pV f S S R KN f J� KU TU y T� Kb

{ R TN R TU J K M qV * S R Kg � y� J Kz J KU K b S M S TV b V L S R K U SV J M y KGQ RV V U K S R K pf S SV b � �k M b q U K K RV { S R K z WV S S K qN f J� KU M J TU K LJV Y S R KN V b b KN S TV b UV L

S R K ybf z WV S S KJ � U Tb W K S pV g KU { T S R S R Kf b T S UV f S W K S pV g KU G �V J S R K ybf z WV S S KJ � U

N V b b KN S TV b U � N V WV J K q S R T b q M U R K q W T b KU M J KN RV U K b { R TN R Y M SN R S R KN V WV J U Tb { R TN R S R K

N V b b KN S K q +f M b S T S T KU { T W W p K z WV S S K q W M S S KJ G

� �� � � ��� ��� � � � � � � � �� � �� � �� �� � ��  ! � � � ��� �� � � � � � �� � �" � � � �$# � � � � � � � %&' ( � � # � � �� ) � � �

"  " ��+* , � )� �- �� � � � � � � � � ��� �� � � � � � # � � � . ) � /" � 0 � � " � � � � � � �1 2 " � � � � � � � � � � � ) � � � � � � � 1 3*45 � � �- �� � � �� � - � � - � " � � � � 0 �  �� � � �  � � �� � � / � � � � � �" 0 ) � � � � �" � � � � � � � � - )" � � � � � " � - " ) )� 0�

�� � ��  & !6 7 6 89 : � � � � � ; � ) < �� � �� � / � � � �*

�



wb S R K U KN V b q ybf z WV S { T b qV { � S R K J K qN f J� KN V J J KU z V b qU SV S R KN V b SJV W U T yb M W U Kb S

LJV Y S R KN V b SJV W W KJ f b T S SV SR K z f Y z M b q S M c KU S R K� M Wf KU V L FV J s � q Kz Kb q Tb yV b

{ R K S R KJ S R K z f Y z TUV b V J V *G�R K yJ K Kb W Tb K� TUf M W T � KU S R K z V { KJ V f Sz f SV L S R K R K M S KJ G �V S K S R M S S R TU N f J� K TU

Y f W S Tz W T K q { T S R M UN M W T b y LMN SV J y T� K b Tb SR K W K y K b qV L S R K z WV SG �R K p Wf KN f J� K U RV { US R K Y M U U )V { S R JV f yR S R K z f Y z T b c y h R � M WUV { T S R M UN M W Tb y LMN SV J G(R Kb S R K pf S SV b u \ �_ B � TU R T S � S R K z JV yJ M Y Kg KN f S TV b N V b S Tbf KU G (R Kb T S

TU �b TU R K q � M b V f Sz f S q M S M � W K N M b p K LV f b q Tb S R K QV W X TY q TJ KN SV J | G �| z K ! <" "" #$ � � � �% 8� � SV UN JV W W T b S R K � W KG �R K �J U S N V Wf Y b N V b S M T b U S R K U TY f W M S TV b S TY K T bRV f J U � S R K U KN V b q S R K Y M U U )V { S R JV f yR SR Kz f Y z T b c y h R � S R K SR TJ q S R K R K M S KJ z V { KJT b ( � S R K LV f J SR S R K z f Y z z V { KJ T b ( � S R K � L SR S R K z V { KJ M J J T� T b y Tb S R K U SV J M y K � S R K

U Tg S R S R K U SV J M y K � U WV U U KU SV S R K M Y p T Kb S Tb ( � S R K U K� Kb S R S R K S KY z KJ M Sf J K M S U Kb UV J P

T b QG  W W q M S M M J K M� KJ M y K qV � KJ V b K Y T bf S KG �R K z J T b S KJ V f Sz f SN M b M WUV p KN R M b y K qSV Tb S K yJ M W� M Wf KU V J N f J J Kb S� M Wf KU � U K K U KN S TV b } G } G rG

�� � � � �	 � $ " !& 	 $ �  ! #�

QV W X TY N M b M WUV p Kf U K q { T S RV f S S R K Y Kbf � TG KG { T S RV f S S R K U R K W W UN J Tz S� 8 � � ! 6 G �V S K �RV { K� KJ � S R M S S R TU UN J Tz S M WUV N V b � yf J KU M b Kb � TJV b Y Kb S LV J S R K U z KN T M W U| U S KY y T� Kb M U

M b M J yf Y Kb S T b S R KN M W W9  !: #$ : �" � <$ �� $ <�� { R TN R Y K M b U S R M S U z KN T M W W T b cU M J KN J K M S K q

M b q z M S R U M J K U K SG �R KJ K LV J K � T b S R K LV W WV { T b y�� T S TU M U Uf Y K q S R M S pV S R S R K Tb U S M W W M S TV b

UN J Tz S M U { K W W M U S R K QV W X TY UN J Tz S { KJ K Kg KN f S K qV b N K { T S RV f S z JV p W KY U G w L S R TU TU bV S

S R KN M U K � | V f U RV f W q S M c K M WV V c M S S R K UN J Tz S U KG yG { T SR SR K R K Wz V L M b K q T SV J M b q SJ |SV Kg KN f S KV b K W T b K M L S KJ S R KV S R KJ f b S T W S R K z JV p W KY TU q K S KN S K qGw L S R K UN J Tz S U { KJ K Kg KN f S K qV b N K p K LV J K �V b W| M L K{ N V Y Y M b qU M J K b K K q K q SV N V b�� yf J K S R K U| U S KY G

�
	 � 	 � �� � � � �� �� 	�
� � �  � ��

wb S R K LV W WV { T b y � M W W b KN KU U M J | U S Kz U V L S R K N V b � yf J M S TV b z JV N KU U M J K W TU S K q LV J S R K

Kg M Y z W K U| U S KY � <$  � { R TN R N M b p K J Kz W MN K q p| M b | V S R KJ U| U S KY � � pf S LV J M q K S M T W K q

Kg z W M b M S TV b z W K M U K U K K U KN S TV b rG P M pV f S S R K U SJf N Sf J KV L QV W X TY G �R KU K U S Kz U b K K q SVp K Kg KN f S K q T L M bV SR KJ U| U S KY { M U U TY f W M S K q p K LV J KG

� Q R M b y K Tb SV S R K q TJ KN SV J | % ; �23 M b q S| z K� $ � �2 2 # 2 ' � � 2 � #' % � �' � S R TU TU bV S

J K M W W| b KN KU U M J | � pf S UV Y K S TY KU M q� M b S M y KV f U � G

� �| z K � 2 � #' % % ; ��  � < � � " ;� <$  ;� <$  % � � '&%

� Q R M b y K T b SV S R K q TJ KN SV J | % ;"� ��� � S| z K � � � � % � T L| V f { M b S SV p KV b K S R K U M L K

U T q K � M b q SR Kb $ � � <V J $ { R TN R N J K M S KU S R K Kg KN f S M p W Kz JV yJ M Y " #$ Tb S R K QV W X TYq TJ KN SV J | G

� �V { N R M b y K Tb SV S R K q TJ KN SV J | % ; � 23 � S| z K� $ " #$ % � #' M b qN J K M S K M W T b c { T S R !2

� " % % ; ��  � < � � " ;� <$  ;� <$  % � #' " #$&% � #' � G
Fs

� Q R M b y K p M N c T b SV S R K QV W X TY q TJ KN SV J | � S| z K� $ ! � 8% 8� � M b q U K S S R K LV W WV { Tb yW T b c� !2 � " ��  � < � � " ;� <$  ; ! � 8% � <$  % 8� � ! � 8% 8� �G

�
	 � 	 � �� � � � �� ��  � �� ���� ��  � ��

�V U S M J S S R K U TY f W M S TV b V L S R K Kg M Y z W K U| U S KY � <$  �

� Q R M b y K T b SV S R K q TJ KN SV J | % ; �23 M b qN R KN c S R M S " #$ % � #' TU M W Tb c SV % % ; ��  � < � � " ;� <$  ;� <$  % � #' %w L S R TU TU bV S SR KN M U K � U K S S R K W Tb c W T c K Kg z W M Tb K q Tb S R K z M J M yJ M z R M pV � KG

� �| z K � 23 % < � <�� { R TN R TU S R K z Kb q M b S SV S R K pf S SV b �k Z A_ �V L S R K Y Kbf G (R KbS R K N V b � KJ U TV b V L " #$ % � #' T b SV " #$ �2 < �% 8 < � TU � b TU R K q � N R M b y K p M N c T b SV S R KQV W X TY q TJ KN SV J| G

� w L M W T b c TU U K S LJV Y " #$ % 8 < � SV M � W K Tb S R K% ; ��  � < � � " q TJ KN SV J | � T S Y f U S p K J K�Y V � K q �� $ " #$ % 8 < � � M b q J KU K S { T S R SR K LV W WV { T b yN V Y Y M b q� !2 � " �23 ; " #$ �2 < �% 8 < �" #$&% 8 < �%

� ( T S R S R KN V Y Y M b q " #$ � S R K U TY f W M S TV b N M b p K U S M J S K q bV { G �V J M b Kg z W M b M S TV b

V L S R K U| U S KY M b q S R K U TY f W M S TV b V f Sz f S � z W K M U K U K K U KN S TV b OG F G PG

�R Kg � y� � W KN M b p K� T K{ K q p| S| z Tb y � � #' � M b q WV M q T b y S R Kg � y � W K� <$  % � #' T b S R KLV W q KJ b M Y K q M pV � KG �V S K � RV { K� KJ � S R M S S R Kf b T S bf Y p KJ U q TU z W M| K q T b S R TUg � y � W KqV b � S b KN KU U M J T W| N V J J KU z V b q SV S RV U Kf U K q qf J Tb y S R K U TY f W M S TV b Jf b � U Tb N K S R K MN Sf M W

f b T S bf Y p KJ U M J K M W { M| U U K S p| �23 % < � <% �R K � W K% ; � 23 ;" #$ �2 <�% � #' � { R TN R TU N J K M S K qp| � 23 % < � < TU M N V z | V L S R KV J T y T b M W U| U S KY � pf S { T S R MN Sf M Wf b T S bf Y p KJ U Gwb V J q KJ SV R M W S S R K U TY f W M S TV b � S| z K9 �� ! " Tb S R K { Tb qV { { R KJ K S R K z JV N KU U U TY

{ M U U S M J S K qG ( T S R 9 �� !� � S R K Kg KN f S TV b N V b S T bf KU G 9 �� ! 9 S KJ Y Tb M S KU S R K z JV yJ M Y

Jf b G �R K Kg KN f S M p W K z JV yJ M Y " #$ N M b M WUV p K U S M J S K q T b S R K p MN c yJV f b q { T S R 2  � � �" #$ � � � � �� { R KJ K " #$ � � � � TU M N V z | V L " #$ � U Tb N K SR Kb M bV S R KJ U TY f W M S TV b N M b Jf b

U TY f W S M b KV f U W| G �V { K� KJ � S R K S{V z JV N KU U KU U RV f W qb � S { J T S K SV S R K U M Y KV f Sz f S � W KU �TG KG bV S S R K U M Y K z J Tb S KJ U � SR KJ K M J K z J T b S KJ s G G � � U RV f W q p Kf U K q T b S R K U| U S KY U G

F F



3��� 	 7 8 
 �

�8 : � � 6 � 6� � 68 � : �: 798 �

�� � ��  � # �	 �  ! # �

�R Kg � y yJ M z R TN U V L M U| U S KY U KJ� KU M U S R K Tb z f S � W K LV J S R K U TY f W M S TV b G � KJ K Tb � M W W

T b LV J Y M S TV b M pV f S S R K TY z W KY Kb S K qf b T S U � S R K TJ T b S KJN V b b KN S TV b U � S R K TJ z M J M Y K S KJ U M b q

S R K TJV f Sz f S� M J T M p W KU TU N V b S M T b K qG ( T S R S R K R K Wz V L M b Kg M Y z W K U| U S KY � S R K b KN KU U M J |

g � yN V Y Y M b qU SV q KU T yb M b K{ QV W X TY U| U S KY M J K Kg z W M T b K q Tb S R K LV W WV { Tb y �Gwb S R K �J U S Uf pU KN S TV b � S R K Y V U S K M U| Y V q T �N M S TV b V L M U| U S KY TU q KY V b U SJ M S K q �b M Y K W| SV Y V q T L| M f b T S � U z M J M Y K S KJ U G w b S R K U KN V b q Uf pU KN S TV b � { K q KY V b U SJ M S KRV { SV N V b U SJf N S M b K{ QV W X TY U| U S KY LJV Y UN J M SN R � TG KG z f S S Tb y SV y K S R KJ S R Kf b T S U �q K � b T b y S R K J T yR S T b S KJN V b b KN S TV b U � K q T S T b y S R K WV M q z JV � W K � K SN Gwb V J q KJ SV Kg KJN TU K S R KU K U S Kz U TY Y K q T M S K W| � M b K{ U| U S KY { T W W p KN J K M S K q Tb V J q KJ

bV S SV Y V q T L| S R K J K L KJ Kb N K U| U S KY U G �R K LV W WV { Tb yN V Y Y M b qU U RV f W q p K Kg KN f S K q bV {�

� Q R M b y K T b SV S R K LV W q KJ % ; ��  � < � � " M b qN V z | S R K q KY V b U SJ M S TV b U| U S KY � <$V V b SVS R K b K { U| U S KY � �� $ � ! < { T S R S R KN V Y Y M b q� � � �� � <$  � �� $ � ! <%

� Q R M b y K Tb SV S R K b K{ Uf p q TJ KN SV J | � �� $ � ! < M b q J Kb M Y K SR K LV W WV { Tb y � W KU� $ 3� <$  % � �' � �� $ � ! <% � �' � $3 � <$  % � #' � �� $ � ! <% � #' � $ 3 ! � 8% � <$  % 8� � ! � 8% � �� $ � ! <% 8� �%

�� � � � !  !� 	
 � � � & �  �� "

�	 � 	 � � � �  ��  � � � ��� � �� �

FHG �| z K9  !: #$ � �� $ � ! < Tb S R K QV W X TY q TJ KN SV J | � S R Kb N RV V U K � �k T b S R K QV W X TY

Y Kbf � T L bV S R T b y K WU K TU U z KN T � K q � M W{ M| U S R K W K L S Y V f U K pf S SV b TU Y K M b S � G �|S R TU � M bg � y { T b qV { TUV z Kb K q � U RV { T b y S R K MN Sf M W U| U S KY � �� $ � ! <G

PG �R K Y V U SN V Y LV J S M p W K { M| SV K q T S S R K z M J M Y K S KJ U TU { T S R SR K QV W X TY � N f U SV Y T � K q

g � y z JV yJ M Y { R TN R TU J KN V yb T � K q p| M pf S SV b { R TN R J K M qU � � A\ > _ � @ ] j Dm T b

�� �� "  � � �� " ) � � �� � �- / � � � � �� � � � � � �- 0 ) � / � � � " � � � � �  � " �� .  # � ) � "� � - � � � � � � � )� �- � / � � � � � �

� � �� � � �  � " � *

F P

S R K W K L S Y Kbf z M b K WV Lg � yG Q RV V U T b y S R TU pf S SV b Y M c KU W T S S W K pV g KU M z z K M J

K� KJ| { R KJ K Tb S R K z TN Sf J K � Y M J c T b y S R KN V J b KJ z V Tb S UV L S R K Tb q T� T qf M W yJ M z R TN M W

V p� KN S U G �V yJ Kz S R K U SV J M y K � N W TN cV b V b KV L S R K S{V WV { KU S W T S S W K pV g KU T b S R K

Y T q q W KV L SR KN M b� M U { T S R SR K ~ w a � � Y V f U K pf S SV b G �R K U SV J M y K� M b TU R KU M b q

S R K # 2 �  � < 8 # � { T b qV { M z z K M J U q TJ KN S W| Gw L| V f qV b � S R M� K S R K QV W X TY � N f U SV Y T � K q� KJ U TV b pf SV b W| S R K bV J Y M Wg � y�

� M � Q RV V U K S R K � @ �v pf S SV b T b S R K W K L S z M b K WV L S R Kg � y { T b qV { � S R K { T S R S R K

J T yR S Y V f U K pf S SV b V b SV V b KV L S R K U SV J M y K �U N V J b KJ z V Tb S U G w L| V f { KJ K

Uf N N KU U Lf W � S R K S Kg S W T b K J T yR Sf b q KJ S R K SV z z M b K WN V b �J Y U S R M S SR KV p� KN S

{ M U N V z T K q SV M UN J M z � W KN M W W K q% � � #' T b S R K RV Y K q TJ KN SV J | G� p � U K W KN S D= � @�� _ A D > T b S R K QV W X TY Y Kbf { R TN R Y M c KU S R K # 2 �  � < 8 # � { Tb qV {

M z z K M J G

OG �R K # 2 �  � < 8 # S { T b qV { � U RV { b T b � T yG dG F { T SR M z f Y z �U z M J M Y K S KJ U � q TU z W M| U S R K

z M J SV L S R K Tb LV J Y M S TV b M pV f S M f b T S { R TN R TU N V b S M Tb K q pf S bV S� TU T p W K T b S R Kg � y

yJ M z R TN UV L S R K U| U S KY�

�  S S R K SV z V L S R K # 2 �  � < 8 # � { Tb qV { � S R Kf b T S bf Y p KJ M b q S R K S| z K bf Y p KJ

V L S R KV p� KN SN V z T K q SV S R K pf * KJ M J K q TU z W M| K qG �R Kf b T S bf Y p KJ U KJ� KU SVT q Kb S T L| S R Kf b T S T b S R K U| U S KY M b q R K Wz U SV q T� T q K U K� KJ M Wf b T S UV L SR K U M Y KS| z K � { R KJ K M U SR K S| z K bf Y p KJ TU b K K q K q SV �b q S R K J T yR S UV f JN KN V q K � W Kq KUN J T p T b y S R Kf b T S � KG yG � # � <% � LV J S R K z Tz KG �R K S| z K bf Y p KJ M z z K M J U T bS R Kf z z KJ N V Y Y Kb S z M J SV L S R K UV f JN KN V q K � W KU � U K K U KN S TV b rG P LV J q K S M T WU G� �R Kb � S R Kz M J M Y K S KJ � M Wf KUV L S R Kf b T S M J K W TU S K q � SV y K S R KJ { T S R S R K TJ z R | U TN M W

f b T S U M b q M U RV J S Kg z W M b M S TV b G  Y V J K q K S M T W K q Kg z W M b M S TV b N M b p K LV f b q T b

N R M z S KJ } G � KJ K � SR K z M J M Y K S KJ U V L S R Kf b T SN M b p K K q T S K qG� �| N RV V U T b y _ = >? D_ [ Tb SR K SV z z M b K WV L S R K # 2 �  � < 8 # � { T b qV { � S R K Tb z f S

Tb T S M W� M Wf KU N M b p K U RV { b G wb U KN S TV b OG F � T S { M U Kg z W M Tb K q S R M S� T M S R KW T b KU T b S R Kg � y yJ M z R TN U V L M U| U S KY � N V b b KN S TV b U M J K KU S M p W TU R K q p K S{ K KbS R KV f S W K SV LV b Kf b T S M b q S R K T b W K SV L M bV S R KJ f b T SG �V { K� KJ � T L M b T b W K S TU

bV S N V b b KN S K q M b qN V b U K+f Kb S W| J KN K T� KU bV � M Wf KU LJV Y M bV S R KJ f b T S � S R KTb z f S T b T S M W� M Wf K y T� Kb R KJ K TU f U K q T b U S K M qG  WUV M S S R K p K y Tb b T b yV L S R K

U TY f W M S TV b � S R K T b T S M W� M Wf KU M J Kf U K q LV J M W W T b W K S U { R KJ K bV MN Sf M W Tb z f S

� M Wf KU M J K MN N KU U T p W K p KN Mf U K S R KN V b b KN S K qf b T S { M U b � SN M W W K q| K SG� wb S R K U M Y K { M| � S R KV f Sz f S� M J T M p W KU N M b p K W TU S K qG � KJ K �V b W| S R KN V Y Y Kb S U

N M b p K Y V q T � K qG �V S K S R M S T S TU M q� M b S M y KV f U SV Tb U KJ SN V Y Y Kb S U � U Tb N K S R K|

M J K z J Tb S K q T b S R K ybf z WV S W K y K b qU G� � T b M W W| � S R K Tb T S M W K W KY Kb S U V L S R K M J J M| 8 <� #3 � N M b p K W TU S K qG �R TU M J J M|

N V b S M Tb U S R K S KY z KJ M Sf J KU M S K MN R bV q KV L S R Kf b T S � T L T S TU q T� T q K q Tb SV

bV q KU LV J S R KN M WN f W M S TV b W T c K KG yG S R K U SV J M y K � U K K U KN S TV b rG dG P LV J q K S M T WU � G� KJ K � S R K Tb T S M W S KY z KJ M Sf J K M S K MN R bV q K N M b p K M q�f U S K qG �V S K � S R M S

UV Y K S TY KU S R KU K� M Wf KU M J K N V J J KN S K q p| S R K z JV yJ M Y T L S R K� M Wf KU qV b � S

U K KY J K M UV b M p W K � KG yG T L S R K| M J K s � G
F O



� T yf J K dG F� �R K # 2 �  � < 8 # � { T b qV { � U RV { Tb y S R K z f Y z � U z M J M Y K S KJ U G

dG x q T S S R K� M Wf KU M b q W K M� K S R K #2 � � < 8 # S { T b qV { { T S R � �� � �� � �� �	%

} G w Lf U T b y S R KN f U SV Y T � K qg � y � S R Kf b T S TU z f S p MN c Tb z W MN K T b S R Kg � y yJ M z R TN U

Mf SV Y M S TN M W W| G ( T S R S R K bV J Y M Wg � y�� | V f R M� K SV �J U S q K W K S K S R KV W qf b T S { T SR S R Kt _ ]_ > _ pf S SV b � W K L S Y V f U K pf S SV b � � S R Kb Tb U KJ S S R K K q T S K qf b T S { T S R S R K �\ [ > _Lf b N S TV b � T b S R K � 8 # � Y Kbf � G i U T b y S R K J T yR S Y V f U K pf S SV b LV J S R K �\ [ > _ Lf b N S TV b

Y M c KU S R Kf b T S � b q T S U V W q z W MN KV b T S U V { b � { T S R S R K W K L S pf S SV b | V f R M� K SV

U S K KJ T SG o M c K Uf J K S R M S S R K T b W K S M b qV f S W K SN V b b KN S TV b U SV S R KV S R KJ f b T S U � S �V S R KJ { TU Kf U K S R K 
 @� _ Lf b N S TV b SV M q�f U S S R K z V U T S TV b G

rG (R Kb �b TU R K q K q T S Tb yz M J M Y K S KJ U �N RV V U K j\� _ Tb S R K � # ! < Y K bf V Lg � yG �J | S R K

b K{ N V b � yf J M S TV b p| MN S T� M S T b y �k Z A_ � T b S R K QV W X TY Y Kbf M b q [ Dm M L S KJ { M J qU Gw L KJ JV J Y KU U M y KU M z z K M J � z JV p M p W| S R Kf b T S { M U b � S z W MN K q J T yR S M b q UV Y K W T b KUqV b � S J K MN R S R K TJ T b� V J V f S W K S pV g KU M b | Y V J KG �J | S R K 
 @� _ Lf b N S TV b M y M T b �V J

f U K S R K KJ JV J Y KU U M y K Kg z W M b M S TV b y T� K b Tb U KN S TV b dG OG dG

 LM U S KJ { M| SV K q T S S R Kz M J M Y K S KJ UV L M f b T S { T S RV f S S R KN f U SV Y T � K q QV W X TY g � y TU SV

f U K S R K t _ ]_ > _ Lf b N S TV b { T S R S R K J T yR S Y V f U K pf S SV b G Lf b N S TV b Tb U S Kz P M � � Tb U S K M q

V L S R K � @ �v Lf b N S TV b G �V { K� KJ � T L S R Kg � y yJ M �N TU UV Y K{ R M S Y V J KN JV { q K q S R M b V f J

Kg M Y z W K R KJ K � Y M c K Uf J K S R M S | V f qV b � S MN N T q Kb S M W W| q K W K S K S R K W T b KU Tb U S K M qV L S R K

f b T SG w L Uf N N KU Lf W � SR Kf b T S TU q K W K S K q LJV Y S R K yJ M �N � pf S U SV J K q T b % � � #' M y M T b G  L S KJ

K q T S Tb y T S { T S R #2 � � < 8 # � � T SN M b p K z M U S K q p MN c q TJ KN S W| Tb SV S R K yJ M �N Gf U K Lf W L K M Sf J K TU S R K j @? >� � �k Lf b N S TV b V L S R K QV W X TY Y Kbf G w S N M b p Kf U K qSV MN f M W T � K S R KN V Y Y Kb SU SV z M J M Y K S KJ U � T b� M b qV f S W K S U { R TN R M z z K M J Tb S R K Tb LV � K q T S

{ Tb qV { p| J KJ K M q Tb y S R KY LJV Y S R K UV f JN KN V q K � W K p K WV b y T b y SV S R Kf b T Sf b q KJ N V b�U T q KJ M S TV b G �V f U K T S � SR Kf b T S Y f U S p K Tb S R K UN J M z � W K% � � #' �f U K S R K QV z | V J � K W K S KLf b N S TV b V Lg � y { T S R S R K J T yR S Y V f U K pf S SV b � G �R Kb U K W KN S j @? >� � �k M b qV z Kb S R K#2 � � < 8 # � { T b qV { SV N R KN c LV J N R M b y KU G XV Y K S TY KU S R K bf Y p KJ M b q Y K M b T b yV Lz M�J M Y K S KJ U N R M b y K T b S R KN V f J U KV L TY z JV � Tb y QV W X TY G

F d

�	 � 	 � � � ���   ��  � � � ��� � �� �

FHG X S M J S�  ,� T b S R K QV W X TY q TJ KN SV J | p| S| z Tb y � � #' �G

PG X K W KN S � D ]_ T b S R K SV z z M b K WV L S R Kg � y { Tb qV { M b q WV M q S R K � W K � �� $ � ! <% � #' LJV YS R K q TJ KN SV J | % ; ��  � < � � " ; � �� $ � ! <%

OG ( T S R S R K � @ �v pf S SV b T b S R K W K L S z M b K WN V z | S R K U SV J M y K Tb SV SR K UN J M z � W K% � � #'W T c K T b U S Kz P M �V L S R K z M J M yJ M z R M pV � KG

dG � � f U K M b K q T SV J SV WV V c M S% � � #' Tb S R K QV W X TY q TJ KN SV J | � qf J T b y S R K Tb U S M W W M S TV b

V L QV W X TY � M W T b c { M U U K S LJV Y Gg � y T b S R K RV Y K q TJ KN SV J | SV S R K QV W X TY q TJ KN SV J | G � L S KJ UV Y K q M S M N V b N KJ b Tb y S R K yJ M z R TN U � M p WV N c { T S R J K M q M p W K S Kg S M z z K M J U�� TJ U S � S R K S| z K bf Y p KJ V L S R Kf b T S TU y T� Kb G �R Kb � S R K z M J M Y K S KJ U LV W WV { � M L S KJS R K p T y W K S S KJ U I  ~G �R Kb SR K Tb z f S Tb T S M W� M Wf KU � LV W WV { Tb y SR K W K S S KJ U w � I� M L S KJS R KY S R KV f Sz f S� M J T M p W KU M b q �b M W W| S R K bV q K S KY z KJ M Sf J K Tb T S M W� M Wf KU M L S KJS R K W K S S KJ U � x ~ w �G X K K S R K z M J M yJ M z R M pV � K M pV f S S R K Y Kbf p M U K q z M J M Y K S KJ

K q T S Tb y LV J M Y V J K q K S M T W K q Kg z W M b M S TV b G

} G x q T S SR K� M Wf KU � U M� K S R K � W K M b q W K M� K S R K K q T SV J G IJV N K K q M N N V J q T b y SV U S Kz } V L

S R K z J K� TV f U z M J M yJ M z R G

rG �V SJ | S R K b K { N V b � yf J M S TV b � S R Kg � y yJ M z R TN U Y f U S p KN V b � KJ S K q T b SV M q K c � W K

M b q SR K U TY f W M S TV b U S M J S K q MN N V J q Tb y SV S R K Tb U SJf N S TV b U y T� Kb Tb U KN S TV b OG PG PG

X K K S R KN V Y Y Kb S M S SR K Kb qV L S R K z J K� TV f U Uf pU KN S TV b LV J S R K L K M Sf J KU V L S R K t _ ]_ > _Lf b N S TV b V Lg � yG wb U S K M qV L SR K j @? >� � �k pf S SV b � S R K U R K W W UN J Tz S � � #' % " " � Tb % ; < � �

N M b p Kf U K q%

�� � � #� "  �	 �  ! # � # � � � �� " � "  �&

�	 �
	 � ��   �� 
  � 
 �  ���  ��� � ��

wb S R K LV W WV { Tb y � S R KJ K {V b � S p K Tb q T� T qf M W Tb U SJf N S TV b U LV J Y Kbf p M U K q M b q Y M bf M W

V z KJ M S TV b � U Tb N K M W W b KN KU U M J | N V Y Y M b qU { KJ K Kg z W M Tb K q M WJ K M q| LV J pV S R M z z JV MN R KU G� TJ U S � WV M q � �� $ � ! <% � #' T b SV Mg � y { Tb qV { � M q�f U S S R K UN M W K { T S R S R K � @ @m Lf b N S TV b� WV { KU S pf S SV b T b S R K W K L S z M b K W � SV �b q M N V b � K b T K b S UN M W K M b q q K W K S K M W Wf b T S U � W T b KU

M b q S Kg S � Kg N Kz S LV J S R Kf b T S " #$ � 2 ��  !G �R TU f b T S TU b K K q K q T b K� KJ | U| U S KY � U T b N KT S U K S U p K y T b b T b y M b q Kb qV L S R K U TY f W M S TV b � U K K U KN S TV b } G } G FHGwb S R K LV W WV { T b y�� M U TY z W K U| U S KY { T S R S{V R | qJ Mf W TN N | N W KU T b N Wf q Tb y M UV W M J N V W W KN SV J

{ T W W p KN V b U SJf N S K q M U M b Kg M Y z W KG �R Kf b T S U b K K q K q { T W W p K S M c Kb LJV Y S R K W T pJ M J | T bS R K LV W q KJ % ; �23 ; ! #� � { R TN R N V b S M Tb U S R K yJ M z R TN M W J Kz J KU Kb S M S TV b UV L M W Wf b T S U p K WV b y Tb ySV S R K : � � # � � � : � < # � � <� : �" � <$ �V f J J K L KJ Kb N K U| U S KY LV J SR K )f T q U| U S KY U G w L S R TU W T pJ M J |TU bV S M� M T W M p W KV J bV SN V Y z W K S K T b | V f J QV W X TY � KJ U TV b � U TY z W| N V z | S R Kf b T S U q TJ KN S W|LJV Y : � � # � � � : � < # � � <� : �" � <$&% � #' Tb SR K LV W q KJ % ; ��  � < � � " ;: � � # � � � : � < # � � <� : �" � <$&% � L

N V f J U K � S R KN RV U Kb f b T S U N M b M WUV p KN V z T K q LJV Y V S R KJg � y U| U S KY yJ M z R TN U T Lz J KU Kb S �

F}



W T c K KG yG : �� 2 8�� 8�  ! ! < � � � �2 !� ' <% � #' Tb % ; ��  � < � � " ; : �� 2 8� � 8 �  ! ! < � � � �2 !� ' <G �V S K �RV { K� KJ � S R M S S R Kz M J M Y K S KJ U K S S T b yU R M� K SV p KN R KN c K q Y V J KN M J K Lf W W| { R Kb N V Y p T b Tb y

f b T S U LJV Y N V Y z W K S K W| q T * KJ Kb S U| U S KY U� xG yG S R K R K M S N M z MN T S T KU V L S R K )f T qU Y f U S

p KN RV U K b f b T LV J Y W| LV J M W Wf b T S U z M U U K q p| SR K U M Y K )f T qG � S R KJ { TU K � S R K U TY f W M S TV b

J KUf W S U { T W W p K z KN f W T M J � S RV f yR bV Kg z W TN T S KJ JV J { T W W p K J Kz V J S K qG�V S K S R M S T L M N W K M J V J T Kb S M S TV b V L S R Kf b T S U TU { M b S K q � S R K ^? D A Y V q KV Lg � y TUR K Wz Lf W � pf S SV b T b S R K pV S SV Y z M b K W �G

FHG �z Kb M U KN V b qg � y { Tb qV { M b q WV M q S R K � W K � ! ! < � �  � % � #' LJV Y S R K W T pJ M J | M b q

N V z | M b q z M U S K T S Tb SV S R K �J U Sg � y { T b qV { G

PG �V S R K U M Y K { T S R S R K LV W WV { T b yf b T S U� �R Kf b T S U� � <� � � <� � " � � � ' < � � <� � � < � � �� 2 ' <� �S{V z Tz KU M b q S{V � �$ �" � �� < � <� � � ! �V b K LJV Y S R K UV W M J N | N W K M b qV b K LJV Y S R KR K M S Kg N R M b y KJ� U SV J M y KN | N W KG � LN V f J U K � S R K yJ M z R TN M W M z z K M J M b N K M b q S R K S| z K

bf Y p KJ V L S R K S{V z f Y z U M J K T q Kb S TN M W � pf S S R K TJ � Tb S R K yJ M z R TN U bV S� TU T p W K �

z M J M Y K S KJ U M J K q T * KJ Kb SG �V J N V b � Kb T Kb N K � S RV U Kf b T S U M J K U K W KN S K q { T S R Uf T S M p W K

z M J M Y K S KJ U LV J S R K MN Sf M W z f J z V U KG

OG I W MN K S R Kf b T S � <� � � <� Tb S R Kf z z KJ W K L SN V J b KJ � KG yG p K WV { S R Kf b T S " #$ � 2 ��  !%

dG I W MN K S R KN V W W KN SV J b Kg S SV S R Kf b T S � <� � � <� � S R K b M J J M b y K S R K S{V z Tz KU Tb Uf N R

M { M| S R M S S R K| N M b p K K M U T W| N V b b KN S K q { T S R S R KN V W W KN SV J � U �i � F M b q w � I F Gwb S R K LV W W { T b y�� { K M q qJ KU U V f Sz f S pV g KU V L S R Kg � y yJ M z R TN U M U �i � M b q Tb z f S

pV g KU M U w � IG

} G I W MN K S R K z f Y z S M c Kb LJV Y S R K UV W M J N | N W K M b q S R K R K M S Kg N R M b y KJ b Kg S SV S R K

V S R KJ Kb qU V L S R K z Tz KU G

�	 �
	 � � � �� � � � �� � �� � � �  ���� �

�V { S R K R | qJ Mf W TN N | N W K { T W W p K KU S M p W TU R K q p| N V b b KN S T b y S R K Y M U U� M b q R K M S )V {

z V J S U V L M W W R | qJ Mf W TN f b T S U { T S R W T b KU G �J T y Tb M W W| � Y M U U� M b q R K M S )V { R M q U Kz M J M S K

z V J S U T b S R K yJ M z R TN � U T b N K S R K| M J K p M W M b N K q U Kz M J M S K W| p| S R Kz JV yJ M Y M WUV G �V { K� KJ �U Tb N K Y M U U� M b q R K M S )V { M W{ M| U N V Y K SV y K S R KJ � T S TU bV { Uf �N T Kb S SV N V b b KN SV b W|S R K R K M S )V { z V J S � M W{ M| U S R K U Y M W WV q q bf Y p KJ U � � { R KJ K M U S R K N V J J KU z V b q Tb y Y M U U)V { z V J S U � M W { M| U SR K U Y M W W K� K b bf Y p KJ U � M J K N V b b KN S K q Mf SV Y M S TN M W W| qf J T b y S R K

N V b � KJ U TV b V L S R K U| U S KY yJ M z R TN U SV S R K q K c � W KG�V qJ M { S R KN V b b KN S Tb y W Tb KU � U K W KN S S R K � T y� M y W Tb K U| Y pV W LJV Y g � y � U W K L S z M b K W� S R KN V Y Y Kb S �� �� � <� 	 qJ M { Tb y M z z K M J U M S S R K SV z W K L SN V J b KJ � G �R Kb � M N V WV J N M bp K U K W KN S K q { T S R S R K pf S SV b �_ = � @ ] @? LJV Y S R K pV S SV Y z M b K WG �V J p KU SN W M J T S| V L S R K

z TN Sf J KN RV V U K p Wf K W T b KU LV J N V W q { M S KJ M b q J K q W T b KU LV J RV S { M S KJ � W T b K { T q S R O � M b q

W K S S R K W T b KU LV W WV { S R K yJ T q W T b KU { T S R M U L K{ p Kb q T b y z V T b S U M U z V U U T p W KG�V S K S R M S S R K { M| S R K W Tb K S M c KU TU bV S TY z V J S M b S M U WV b y M U T S p K y Tb U T b M b T b z f S pV g

M b q Kb qU T b M b V f Sz f S pV g �V J � TN K� KJ U M G wb z f S pV g KU R M� K M b Tb { M J q W| LMN T b y M J JV {S Tz �V f Sz f S pV g KU M b V f S{ M J q W| LMN Tb yV b KG �R K Kg MN S z W MN T b yV L S R K W T b KU TU K M U T KJ �{ R Kb S R K Y V q K � @ D= > � @ [ = TU f U K q T b �b KU S J KUV Wf S TV b � pf S SV b Tb SR K pV S SV Y z M b K W � �

F r

S R Kb M W W p K b q T b y z V Tb S U M b q Kb qz V T b S U L M W WV b SV M F h P Y Y yJ T qG �V N RV V U K p K y Tb b Tb y

M b q p Kb q Tb y z V T b S U V L S R K W T b K � f U K S R K W K L S Y V f U K pf S SV b � SV �b TU R T Sf U K S R K Y T q q W K

Y V f U K pf S SV b G

� QV b b KN S SR K LV W WV { Tb yf b T S U { T S R M J K q W Tb K � M W{ M| U yV Tb y LJV Y �i � F SV w � I F�QV W W KN SV J � z Tz K� F� R K M S � Kg N R M b y KJ G

� QV b b KN S S R K LV W WV { Tb yf b T S U { T S R M p Wf K W Tb K � M WUV LJV Y �i � F SV w � I F� � K M S

Kg N R M b y KJ � z f Y z � z Tz K� O� N V W W KN SV J G

�V { S R K U KN V b q R | qJ Mf W TN N | N W K TU KU S M p W TU R K q� I W MN K SR K U KN V b q z f Y z M b q S R K U SV J M y KSV S R K J T yR SV L SR K R K M S Kg N R M b y KJ M b q

� N V b b KN S { T SR M J K q W Tb K� �i � OV L S R K R K M S Kg N R M b y KJ { T S R w � I FV L S R K z f Y z ��i � FV L S R K z f Y z { T S R w � I FV L S R K U SV J M y KG

� QV b b KN S { T S R M p Wf K W T b K� �i � FV L S R K U SV J M y K { T S R w � I OV L S R K R K M S Kg N R M b y KJ G

�V { S R K R | qJ Mf W TN N V b b KN S TV b U M J KN V Y z W K S KG w S � U J KN V Y Y Kb q M p W K SV M q�f U S UV Y K z M�J M Y K S KJ U LV J M Y V J K Tb S KJ KU S Tb yV f Sz f S� X K S SR K U TY f W M S TV b U S M J S T b S R Kf b T S " #$ � 2 ��  !

SV � ds �s F M b q S R K Kb q KG yG SV � ds � sFHG  q�f U S S R K U SV J M y K � U U S M J S S KY z KJ M Sf J KU � S R K� �
� �� M Wf KU � SV KG yG Fs QG

�	 �
	 � � � � � � � �� � � � ��� � � � ���

� Kg S � S R K q M S M Tb z f Sf b T S U M J KN V b b KN S K qG � KJ K � T S � UV b W| S R K { K M SR KJ f b T S pf S Y V U S W|S R KJ K � U M WUV M ! � 8 � ��  � # ! < Kb M p W Tb yf U KJ q K � b K q Tb z f S LV J � M J TV f U f b T S U G G i U K| K W WV {W Tb KU SV
� N V b b KN S �i � dV L S R K { K M S R KJ f b T S� S R K y WV p M W J M q T M S TV b V b SV M RV J T �V b S M Wz W M b N K

� SV w � I dV L SR KN V W W KN SV J G

� QV b b KN S �i � } � S R K q T *f U K J M q T M S TV b SV M RV J T �V b S M Wz W M b N K� { T S R w � I } V L S R K

N V W W KN SV J G

� QV b b KN S S R K M Y p T Kb S S KY z KJ M Sf J K q M S M V b �i � FV L SR K { K M S R KJ f b T S { T S R S R K

N V W W KN SV J � w � I O � M b q pV S R z Tz KU � M WUV w � I O � G �R KU K S{V z Tz KU M J KN V b U T q KJ K qSV p KV f S U T q KV L S R K RV f U KV J T b f b TUV W M S K q z M J S U V L T S � KG yG f b q KJ S R K JV V L� U T b N KS R K TJ M Y p T Kb S S KY z KJ M Sf J K TU S R K M TJ S KY z KJ M Sf J KV f S U T q KG wb S R K J K L KJ Kb N K U| U S KY: � � # � � � : � < # � � <� : �" � <$ � S R KJ K M J K S{V Y V J K z Tz KU � J Kz J KU Kb S Tb y z Tz KU Tb U T q K S R KRV f U K � { R TN R M J K M S JV V Y S KY z KJ M Sf J KG �R KJ K � w � I O TU bV SN V b b KN S K q � pf S T S � UTb z f S T b T S M W� M Wf K TU U K S SV Ps q K yJ K KU G

�R K UV W M J U| U S KY U S T W W W MN cU M N V b SJV W W KJ { R TN R q KN T q KU { R Kb )f T q U RV f W q p K z f Y z K qS R JV f yR S R KN V W W KN SV J M b q S R K R K M S Kg N R M b y KJ SV SJ M b U L KJ UV W M J R K M S SV S R K U SV J M y KG QV z |

M b q z M U S K S R KN V b SJV W W KJ q K� TN K � z J K L KJ M p W| S R M S LJV Y S R K UV W M J N | N W K � T b SV S R K yJ M z R TN Up K WV { S R K z f Y z U G i U K SR Tb q M U R K q p W MN c W T b KU SV
F �



� N V b b KN S S R KN V b SJV W U T yb M W M S �i � FV L S R KN V b SJV W W KJ { T S R w � I OV L pV S R z f Y z U G

� QV b b KN S w � I FV L S R KN V b SJV W W KJ { T S R S R K M pUV J p KJ S KY z KJ M Sf J K M S �i � OV L S R K

N V W W KN SV J G

� QV b b KN S w � I PV L S R K N V b SJV W W KJ { T S R S R K U SV J M y K S KY z KJ M Sf J K M S S KY z KJ M Sf J K

U Kb UV J P � TG KG U SV J M y K � U �i � F PG

� QV b b KN S w � I OV L S R KN V b SJV W W KJ { T S R S R K S KY z KJ M Sf J K M S S R K U SV J M y K � U SV z � �i �

FFHG

�R KN V b SJV W W KJ N V Y z M J KU SR K U SV J M y K S KY z KJ M Sf J K { T S R SR KN V W W KN SV J S KY z KJ M Sf J K M b q

U Kb qU M b V b V J V * U T yb M W SV S R K z f Y z U G X K K U KN S TV b } G } G P LV J M q K S M T W K q Kg z W M b M S TV b V L

S R KN V b SJV W W KJ M b q T S U � M J TV f U Y V q KU G� T yG dG OG O U RV { U RV { | V f J U| U S KY N V f W q WV V c W T c K bV { G wb V J q KJ SV LMN T W T S M S K S R K

N V Y z M J TUV b V L S R K W Tb KU � S R K| { KJ K qJ M { b b Kg S SV K MN R V S R KJ R KJ KG �V { K� KJ � Y V J K

N V Y z W TN M S K q U| U S KY yJ M z R TN U M J K p K S S KJ SV Uf J� K| { R Kb z M J M W W K W W Tb KUV L S R K U M Y K S| z K� KG yG N V b SJV W W KJ N V b b KN S TV b U � M J K qJ M { b V b SV K M N R V S R KJ G w b S R Kg � y yJ M z R TN U | V f N M b

M W { M| U f U K 
 @� _ M b q M L S KJ { M J qU � = A @ SV q TU S T b yf TU R SR K W T b KU G

�	 �
	 � �� � �� � �� � � 
 �� � � 	 
 � � � � �� � �	 � �� �

 L S KJ U M� T b y � �� $ � ! <% � #' � S R KN V b � KJ U TV b SV M q K c � W KN M b p K U S M J S K qG �V { K� KJ � { R KbSJ | Tb y SV N V b � KJ S M b K{ W| qJ M { b U| U S KY � � KJ | V L S Kb KJ JV J Y KU U M y KU W T c K SR K LV W WV { Tb y

M z z K M J�
� 2  # 2 � � � � �  � �  �2 8 �  �  � � � � � � �2 # �� �� � 	 
� �

2  � 2 2 < � � # 2 � �2 8 � � � ! # 2 < � " �$ �  ! �� < � �� 2 � <� 8 � � 2 2 < � � # 2 " � �� � %

� KJ K � M W T b K p K y T b b Tb y Tb f b T S } �V f Sz f S bf Y p KJ O qV KU bV S K b q T b M b T b z f S pV g G

� 2   � � � � ��  � �  � � ! #2 < � " �$ �  ! � �2 8� � � � 2  8 �� ! <  � � �2  � "� � � �� � <2 �! # 2 < ��  $ � � �% � 
 � 	% � 
 � �� �% � 
 � % � 
 �$2  � 2 2 < � � # 2 � �2 8 � � � ! # 2 < � " �$ �  ! �� < � �� 2 � <� 8 � � 2 2 < � � # 2 " � �� � 

� KJ K � M W Tb K { M U LV f b q { R TN R K T S R KJ Y K K S U bV V f Sz f S pV g V J bV pV g KU M S M W WG �R K W T b K � U

N V V J q T b M S KU �g �| � T b N Y Tb S R Kg � y yJ M z R TN U M J K y T� Kb G(R Kb K� M Wf M S T b y KJ JV J Y KU U M y KU � p K M { M J K S R M S S R Kf b T S bf Y p KJ U N M b N R M b y K qf J T b yS R KN V b � KJ U TV b z JV N KU U � { R Kb M U| U S KY { T S R b K { W| M q q K qV J q T * KJ Kb S W| M J J M b y K qf b T S UTU N V b � KJ S K q LV J S R K �J U S S TY K � U K K U KN S TV b rG O � G (R Kb {V J c Tb y { T S R S R K QV W X TY Y Kbf �T S TU Uf �N T Kb S SV N WV U K S R KV W qg � y { Tb qV { M L S KJ S R KN V b � KJ U TV b z JV N KU U M b q J K WV M q T S

p| z J KU U Tb y S R K � �k pf S SV b G(R Kb {V J c Tb y { T S RV f S S R K QV W X TY Y K bf � S R K � W K% ; � 23 ;" #$ �2 <�% � #' N M b p Kf U K qSV T q K b S T L| S R Kf b T S bf Y p KJ U N V J J KU z V b q T b y SV S R K KJ JV J Y KU U M y KU G � b N K S R KN V b � KJ U TV b

Jf b U { T S RV f S KJ JV J U �G SR TU � W K U RV f W q p KN V z T K qV b SV S R K U| U S KY g � y � W K Tb S R Kz JV � KN SULV W q KJ G
� � � � � / � � � �� � � � � � � � / �� � 0� � " (� � � �- � � � � � � �� � �� � �� #� � � � - � � �� � " � 0 � � �� � ��  �� & ! 6�� � : 2� � !� �

F�

6 E40 

PAR1: 4.94 [m2] total absorber area PAR2: 0.83 [] eta0*F’ PAR3: 0.6 [] eta0_diff*F’ (iam-reduced absorption) PAR4: 2.98 [W/m2K] k0 (k*F’=k0+k1*dT) PAR5: 0.01 [W/m2K2] k1 PAR6: 10 [] n:number of nodes in 1xn-model PAR7: 3.8 [kJ/kgK] specific capacity cp of fluid PAR8: 45 [] slope PAR9: 0 [] orientation (0:south,90:west,-90:east) PAR10: 7.78 [m] length of absorber tube PAR11: 6.8 [mm] inside diameter of tube PAR12: 30 [kJ/Km2] capacity per squaremeter PAR13: 0 [] F’ (not yet used) PAR14: -0.12 [] b0 iam factor: iam=1-b0*(1/cos(teta)-1), if -1: take iam_table PAR15: 0 [] 0:no horizon 1:horizon from ’./horizon/horizon.dat’ INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 10.0 [C] ambient temperature INP4: 0 [W/m^2] Igh: global horiz. radiation INP5: 0 [W/m^2] Idh: diffuse radiation horiz. INP6: 0 [W/m^2] IgT: global rad. on tilted surf. (e.g. E_40) INP7: 0 [] incidence angle INP8: [] [°] slope (if variabel) INP9: [] [°] orientation (if variabel) OUT1: [Ws] OUT2: [kg/s] OUT3: [C] n OUT4: [C] OUT5: [W] OUT6: [Ws] OUT7: [Ws] OUT8: [Ws] OUT9: [] OUT10: [s] OUT11: [] ambient OUT12: [C] 1 OUT13: [W/m^2] OUT14: [s] OUT15: [C] OUT16: [C] OUT17: [C] OUT18: [s] OUT19: [W/m^2K] OUT20: [C] OUT21: t_dead OUT22: [Ws] OUT23: [Ws] OUT24: [C] OUT25: [] OUT26: [W] OUT27: [W/m^2] on tilted surf. OUT28: [W/m^2] on tilted surf. OUT29: [] OUT30: [] OUT31: [] OUT32: [] OUT33: [] OUT34: [] (horizon) OUT35: [] (horizon) DERIV1: [] [] node1 in_tube DERIV2: [] [] node2 in_absorber DERIV3: [] [] node3 2.tube DERIV4: [] [] node4 2._absorber DERIV5: [] [] node5 3.tube DERIV6: [] [] node6 3.absorber DERIV7: [] [] node7 4.tube DERIV8: [] [] node8 4.absorber 

PAR1: 7 [] number of columns, excluded time row !! PAR2: 600 [s] timestep PAR3: -7.85 [degrees] lenght due to solar noon PAR4: 48 [degrees] latitude PAR5: 13 [] data base, if 00: from ./weather/??????.dat,if 01:./weather/try01/ OUT1: [C] column1 OUT2: [%] column2 OUT3: [m/s] column3 OUT4: [W/sqm] column4 OUT5: [W/sqm] diffuse radiation horiz. 

PAR1: 2 [m] length l of pipe PAR2: 16 [mm] inside diameter di PAR3: 3.8 [kJ/kgK] cp fluid (water) PAR4: 0.1 [W/Km] kA/l INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 10.0 [C] ambient temperature INP4: 0 [Ws] external gain OUT1: [Ws] OUT2: [kg/s] OUT3: [C] OUT4: [Ws] deadtime-component OUT5: [s] OUT6: [Ws] energy OUT7: [Ws] energy OUT8: [Ws] OUT9: [C] OUT10: [W] OUT11: [C] OUT12: [Ws] OUT13: [] OUT14: [] new OUT15: [] new OUT16: [] DERIV1: 10 [C] temp of node 1 

PAR1: 3 [m] length l of pipe PAR2: 16 [mm] inside diameter di PAR3: 3.8 [kJ/kgK] cp fluid (water) PAR4: 0.1 [W/Km] kA/l INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 10.0 [C] ambient temperature INP4: 0 [Ws] external gain OUT1: [Ws] OUT2: [kg/s] OUT3: [C] temperature OUT4: [Ws] of deadtime-component OUT5: [s] int*timestep OUT6: [Ws] inlet energy OUT7: [Ws] outlet energy OUT8: [Ws] energy=m*cp*(T_VZ1+t_dead_mean) OUT9: [C] OUT10: [W] ambient OUT11: [C] OUT12: [Ws] Q11 OUT13: [] OUT14: [] & new OUT15: [] & new OUT16: [] DERIV1: 10 [C] temp of node 1 

PAR1: 1 [] mode 1=> counterflow PAR2: 3.80 [kJ/kgK] cpHot PAR3: 4.19 [kJ/kgK] cpCold PAR4: 2000 [W/K] heat transfer coefficent, if 0:eff=1 PAR5: 40 [kJ/K] heat capacity of hot side PAR6: 40 [kJ/K] heat capacity of cold side PAR7: 0.0 [W/K] heat loss coefficent to ambient PAR8: 0.3 [W/K] heat transfer between capacities PAR9: 10 [W/K] heat transfer coefficent fluid to cap INP1: 0 [Ws] deltaQ0-inlet hot INP2: 0 [kg/s] mp0-inlet hot INP3: 0 [Ws] deltaQ1-inlet cold INP4: 0 [kg/s] mp1-inlet cold INP5: 18 [C] temp ambient INP6: 1 [] INP7: 1 [] OUT1: [Ws] hot OUT2: [kg/s] =mp0 hot OUT3: [Ws] cold OUT4: [kg/s] =mp1 cold OUT5: [] OUT6: [Ws] inlet energy OUT7: [Ws] outlet energy OUT8: [Ws] energy OUT9: [Ws] + loss OUT10: [C] Hot Out OUT11: [] Cold Out OUT12: [] OUT13: [] OUT14: [] OUT15: [] OUT16: [] OUT17: [] from first loop OUT18: [] internal OUT19: [] OUT20: [] Hot In OUT21: [] Cold In OUT22: [] (Graedigkeit) DERIV1: 10 [C] temp of hot in DERIV2: 10 [C] temp of cold in 

PAR1: 270 [kg/h] mp_max PAR2: 3.8 [kJ/kgK] cp PAR3: 70 [W] Pmax_el Maximum power consumption PAR4: 1 [1] exponent a: Pel=(mp/mp_max)**a*Pmax, mp with [kg/h] PAR5: 0 [1] mode0: ctr=inp3 1:mp_in=inp4[kg/h],2:auto-select PAR6: 0 [kg/m2] specific mass rho (mode 1) INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 0 [] controller signal INP4: 0 [kg/s] mp, set by controller INP5: 18.0 [C] ambient temperature for starting pump OUT1: [Ws] OUT2: [kg/s] OUT3: [W] OUT4: [kg/h] OUT5: [] pump OUT6: [] OUT7: [] OUT8: [] OUT9: [] OUT10: [] OUT11: [] timesteps ago (flip check) OUT12: [] OUT13: [] OUT14: [] OUT15: [] OUT16: [] OUT17: [] OUT18: [] OUT19: [] 

PAR1: 250 [kg/h] mp_max PAR2: 4.19 [kJ/kgK] cp PAR3: 70 [W] Pmax_el Maximum power consumption PAR4: 1 [1] exponent a: Pel=(mp/mp_max)**a*Pmax, mp with [kg/h] PAR5: 0 [1] mode0: ctr=inp3 1:mp_in=inp4[kg/h],2:auto-select PAR6: 0 [kg/m2] specific mass rho (mode 1) INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 0 [] controller signal INP4: 0 [kg/s] mp, set by controller INP5: 18.0 [C] ambient temperature for starting pump OUT1: [Ws] OUT2: [kg/s] OUT3: [W] OUT4: [kg/h] OUT5: [] of pump OUT6: [] gains OUT7: [] losses OUT8: [] capacity OUT9: [] sum OUT10: [] OUT11: [] 2 timesteps ago (flip check) OUT12: [] OUT13: [] OUT14: [] OUT15: [] OUT16: [] OUT17: [] OUT18: [] OUT19: [] 

PAR1: 2 [W/K] kA ambient losses PAR2: 600 [l] volume incl heatexchangers PAR3: 4.19 [kJ/kgK] cp of storage fluid PAR4: 10 [] number n of nodes PAR5: 1 [] inlet node of WT1,can be set by inp11 PAR6: 3 [] outlet node of WT1,can be set by inp11 PAR7: 4.19 [kJ/kgK] cp in WT1 PAR8: 4 [m] l1 length PAR9: 15 [mm] d1 diameter [mm] PAR10: 50 [W/Km] kA1/l linear heat transfer coeff, no fit PAR11: 6 [] inlet node of WT2 PAR12: 10 [] outlet node of WT2 PAR13: 4.19 [W/kgK] cp in WT2 PAR14: 4 [m] l2 PAR15: 15 [mm] d2 PAR16: 50 [W/Km] kA2/l, 0: internal FIT with T_wt2_amb wt2_out PAR17: 1 [] node sensor 1 PAR18: 3 [] node sensor 2 PAR19: 7 [] node sensor 3 PAR20: 10 [] node sensor 4 PAR21: 3 [] circulation node inlet PAR22: 1 [] mode 0:2WT 1:0WT 2:1WT (solar) PAR23: 1 [] circulation node outlet,if 0-->par23=1 PAR24: 10 [] WW node back (CW in ) ,if 0 then par24=par4,set by inp11 PAR25: 4000 [W/K] if 0: total mixing else: heatflow kA_down_up nodes PAR26: 0 [W/K] if 0 then lambda=0.25 PAR27: 2.5 [m] storage height, only circular tanks PAR28: 1 [] 0:no stratification 1:with stratification INP1: 0 [Ws] WT2: deltaQ_kollinlet INP2: 0 [kg/s] WT2: mp_kollinlet INP3: 0 [Ws] deltaQ_cw INP4: 0 [kg/s] mp_cw [kg/s] INP5: 0 [Ws] WT1: dQ_heater INP6: 0 [kg/s] WT1: mp_heater INP7: 0 [Ws] circulation_in: dQ_ci INP8: 0 [kg/s] circulation_in: mp_ci INP9: 20.0 [C] ambient temperature INP10: 50.0 [C] internal loop, from out13 INP11: 0 [] no mode any more OUT1: [Ws] OUT2: [kg/s] OUT3: [Ws] OUT4: [kg/s] OUT5: [] OUT6: [Ws] OUT7: [Ws] OUT8: [Ws] OUT9: [Ws] OUT10: [kg/s] OUT11: [C] OUT12: [C] OUT13: [C] OUT14: [C] OUT15: [C] by pipe! OUT16: [C] by pipe! OUT17: [Ws] OUT18: [kg/s] OUT19: [] OUT20: [W] OUT21: [W] OUT22: [W] OUT23: [W] OUT24: [C] OUT25: [Ws] OUT26: [C] OUT27: [W] OUT28: � OUT29: � OUT30: � DERIV1: 10 [C] temperatur of node 1 (top) init_energy 1=DERIV1/mc DERIV2: 10 [] node 2 DERIV3: 10 [] DERIV4: 10 [] DERIV5: 10 [] node 5 DERIV6: [] [] node 6 DERIV7: [] [] node 7 DERIV8: [] [] node 8 DERIV9: [] [] node 9 DERIV10: [] [] node 10 lowest 

PAR1: 940701 [yymmdd] date_start (year/month/day) PAR2: 940801 [yymmdd] date_stop (year/month/day) PAR3: 000000 [] time_start (hour/minute/sec) PAR4: 235959 [] time_stop (hour/minute/sec) PAR5: 1e3 [] max_error PAR6: 1 [] unix_flag PAR7: 10 [s] simulation time step 

PAR1: 3 [] mode: 1 On&Off, 2:unisol, 3:deltaT_matched 4:heating circle PAR2: 8 [C] dT_on,mode PAR3: 0 [C] dT_off PAR4: 0.3 [] kP proportional factor PAR5: 60 [] mode1&2:mp_max for pump,mode 3:deltaT || Tout_set(if>20) PAR6: 1e-4 [] kI for mode 3,4, 2:LowFlowFlag, 7:Tset PAR7: 95 [] Tmax mode 1,3,4 PAR8: 0.3 [] mode3: ctr_min=0..1 INP1: 10 [C] mode 1 T_set, mode 2 Tkoll INP2: 10 [C] mode 1 T_Sp, mode 2 TR1 INP3: -30 [C] TVL for mixer, mode 4 INP4: 90 [C] TRL, TStorageTop mode 1,3 INP5: [] [C] Tamb OUT1: [] OUT2: [] OUT3: [] OUT4: [] OUT5: [Ws] OUT6: [Ws] OUT7: [Ws] OUT8: [Ws] 
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TYPE: 11 PAR1: 1 [] mode 1: T_piece INP1: 0 [Ws] deltaQ-inlet INP2: 0 [kg/s] mp-inlet INP3: 0 [] ctr 0:out1 1:out3 OUT1: [Ws] deltaQ0-outlet OUT2: [kg/s] mp0_out =mp, if contr=0 OUT3: [Ws] deltaQ1-outlet OUT4: [kg/s] mp1_out =mp, if contr=1 
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INP4: 0 [kg/s] mp1-inlet 

OUT2: [kg/s] mp-outlet =mp0+mp1 

INP2: 0 [kg/s] mp0-inlet 

OUT3: [] ctr for collecting pipe-diverter: if mp0==0 then ctr=0 
OUT8: [Ws] internal energy 

INP1: 0 [Ws] deltaQ0-inlet 
INP3: 0 [Ws] deltaQ1-inlet 

OUT1: [Ws] deltaQ-outlet 

PAR1: 1 [] mode 1=> MIXER 
TYPE: 13 

3 

2 1 4 

mp 

3 

2 

Q 1 

U
N

IT
: 

07
 

IN
F

O
: 

M
IX

E
R

_T
A

B
 

ctr 

mp0 Q0 

m
p1

 Q
1 

� 	 � 	 � �� � �

� � _ ? \ > D @=

wb K� KJ | R | qJV q| b M Y TN N | N W K � S R KJ K Y f U S p K M z f Y z SV N J K M S K Y M U U )V { G X Tb N Kf zSV bV { � SR KJ K � U bV R | qJV q| b M Y TN M WN M WN f W M S TV b V L S R K )f T q )V { T b QV W X TY � S R K z f Y zTU Y V q K W K q T b M � KJ| U TY z W K { M| � I  ~ FN V b S M Tb U -
�- �� � S R K Y Mg TY M W Y M U U )V { S R K

z f Y z N M b Y M Tb S M T b G I  ~ } U K S U S R K Y V q KV LV z KJ M S TV b � w L S R K z f Y z TU Jf b T b Y V q K s �T S J KN K T� KU M N V b SJV W U T yb M W 5 � � � � . . � LJV Y w � I OG �R KV f Sz f S Y M U U )V { TU S R Kb y T� Kbp| - 
 �- �� � Y f W S Tz W T K q p| 5 � �G  W S KJ b M S T� K W| � S R K z f Y z N M b Jf b T b Y V q K F � { R KJ K S R KS M J y K S Y M U U )V { TU J K M q q TJ KN S W| V * w � I dG oV q K P TU M N V Y p T b M S TV b V L S R KU K N M U KU �{ R KJ K w � I d TU f U K q T L T S TU N V b b KN S K q � M b q w � I OV S R KJ { TU KG( T S R I  ~ P � S R K R K M S N M z MN T S| V L S R K )f T q z M U U T b y S R K z f Y z TU U K SG �V S K S R M S T S

N Mf U KU KJ JV J U R M J q SV q K S KN S { R Kb S R TU R K M SN M z MN T S| TU bV S S R K U M Y K Tb M W W R | qJ Mf W TN

f b T S U Tb V b KN | N W KG xG yG T b S R K XN R TN R S Xz K TN R KJ X| U S KY � M W Wf b T S U p K WV b y T b y SV S R K UV W M J

N | N W K � TG KG N V W W KN SV J � z Tz KU � UV W M J z f Y z M b q S R K RV S U T q KV L S R K Kg S KJ b M W R K M S Kg N R M b y KJ �R M� K S R K TJ R K M SN M z MN T S| z M J M Y K S KJ U K S SV OG� c� h c y � � N V J J KU z V b q T b y SV M Y Tg V L { M S KJ

M b q M b M b S T�� LJ K K � K M y Kb SG �R K R | qJ Mf W TN N | N W KN V b S M Tb Tb y S R KN V W q U T q KV L S R K Kg S KJ b M W

R K M S Kg N R M b y KJ � TG KG S R K U SV J M y K M b q S R K z f Y z T b p K S{ K K b S R KY � M U { K W W M U M W WV S R KJR | qJ Mf W TN N | N W KU T b S R K U| U S KY R M� K SR K TJ R K M SN M z M N T S| z M J M Y K S KJ U K S SV dG F � c � h c y � �S R M SV L LJ KU R { M S KJ G�R Kz f Y z � U K W KN SJ TN M Wz V { KJ N V b Uf Y z S TV b T b z J TY M J | Kb KJ y| f b T S U TU N M WN f W M S K q LJV YS R K y T� Kb z J TY M J | z V { KJ N V b Uf Y z S TV b M S Y Mg TY M W Y M U U )V { � I  ~ O � M b q M z V { KJ W M {

{ RV U K Kg z V b Kb S � TU y T� Kb T b I  ~ d� ��� � � ���� � � �� � �� � �� �
�� G w b S R K T q K M WN M U K M b q

LV J W M Y Tb M J )V { � TG KG WV { Y M U U )V { V L P} � F s s c y h R � S R K Kg z V b Kb S M TU PG�R K z f Y z � U S R KJ Y M W Y M U U N M b p K Sf b K q { T S R I  ~ � � U K K b Kg S U KN S TV b LV J q K S M T WU G


 @ A_ ] D=k

wb U KN S TV b rG dG F � T S TU Kg z W M T b K q { R | Tb QV W X TY S R K U TY f W M S TV b V L K M N R R | qJV q| b M Y TN

N | N W K U S M J S U M b q Kb qU M S M z f Y z G QV b U K +f Kb S W| � SR Kz f Y z f b T S U M J KN M W W K q S{ TN K T b K� KJ |S TY K U S Kz� �f J Tb y S R K �J U SN M W W � S R K b K{ Y M U U )V { LV J S R TU S TY KU S Kz TU N M WN f W M S K q W T c K

Kg z W M T b K q M pV � KG �R K b K{ R K M S )V { W K M� Tb y S R K z f Y z TU N M WN f W M S K q LJV Y S R K z f Y z � UR K M SN M z MN T S| Y f W S Tz W T K q { T S R T S U S KY z KJ M Sf J KG
P �



N Sf M W W| � S R K z f Y z � U R K M S N M z MN T S| TU bV S J K M W W| M z R | U TN M W z JV z KJ S| V L S R K z f Y z

M b q T S U )f T qN V b S Kb S M WV b KG ~ M S R KJ � T S TU Y K M b S SV Uf Y Y M J T � K U| U S KY N M z MN T S T KU bV S

N V b U T q KJ K q | K S � KG yG S RV U KV L z Tz K { M W WU � Y Tg KJ U � q T� KJ S KJ U � S M pU � UV N c K S U � K SN G � G �R K

z f Y z � U S R KJ Y M W Y M U U TU U K S p| I  ~ �� { R TN R TU S R Kb Tb S KJ b M W W| Y f W S Tz W T K q { T S R S R K)f T q � U R K M S N M z M N T S| � I  ~ P � SV y T� K S R K z f Y z � U N M z MN T S| G w L I  ~} �s � S R K z f Y z � US R KJ Y M W Y M U U TU U K S SV S R K Y Mg TY f Y Y M U UV LV b K z Wf y � TG KG � � �� � � �G�R K z f Y z � U S KY z KJ M Sf J K TU S M c Kb LJV Y S R K M J J M| K W KY Kb S 8 <� #3 � � �2 # � 
 �  
 � { R TN R

{ M U { J T S S Kb qf J Tb y S R K U KN V b qN M W WV L S R K z f Y z Tb S R K z J K� TV f U S TY KU S Kz � U K K U KN S TV brG dG P LV J M b Kg z W M b M S TV b V b y WV p M W � K W qU W T c K 8 <� #3 � � 8 <� #3 �2 � � � �" �$ K SN G � G(R Kb Y M U U M b q R K M S )V { V f Sz f S� M Wf KU M J KN M WN f W M S K q � S R KV f S yV T b y Kb KJ y| TU M q q K qSV S R K M J J M| K W KY Kb S � 
 � � �- � �6 , � � � � � � � � � { R TN R Uf Y Y M J T � KU S R K z f Y z � U V f Sz f SV L

Kb KJ y| Gwb S R K U KN V b q N M W WV L S R K z f Y z T b S R K U M Y K S TY K U S Kz � T S TU N R KN c K q { R K S R KJ S R KT b N V Y T b y Y M U U )V { K+f M WU S R KV f S yV Tb y Y M U U )V { W T c KN M WN f W M S K q qf J T b y S R K �J U SN M W WGw L SR TU TU bV S S R KN M U K � S R K U TY f W M S TV b TU U SV z z K qG �f J S R KJ Y V J K T S TU N R KN c K q { R K S R KJ

� M b TU R Tb yV f S yV Tb y Y M U U )V { TU N V Y p T b K q { T S R bV b� � M b TU R Tb y Tb N V Y Tb y R K M S )V { V J

� TN K� KJ U M G�R K T b N V Y T b y R K M S )V { TU M q q K q SV S R K M J J M| K W KY Kb S � 
 � � �- � �6 , � � � � � �� � � { R TN R

Uf Y Y M J T � KU S R K z f Y z � U Kb KJ y| T b z f SG �R Kb � S R K b K{ z f Y z S KY z KJ M Sf J K TU N M WN f W M S K qLJV Y S R K z f Y z � U T b T S T M W Kb KJ y| Y T bf U S R K Uf Y Y M J T � K qV f Sz f S z Wf U S R K Uf Y Y M J T � K qT b z f S � K� KJ | S R Tb y q T� T q K q p| S R K z f Y z � U R K M SN M z MN T S| G�R K UV f JN KN V q K LV J S R K z f Y z q KUN J T p K q M pV � K TU � �$ �% 8 �2 � $ # �% �G �R KJ K TU M bV b�U S M b q M J q M W S KJ b M S T� K � � �$ �% " �� � # �% � T b % ;"� � ;$  � < � � � � < " � { R TN R {V J cU { T SRV f S M R K M S

N M z MN T S| LV J S R K z f Y z G w b z J Tb N Tz W K � S R TU z f Y z Y V q K W W K M qU SV S R K U M Y K J KUf W S U LV J MWV b y S KJ Y U TY f W M S TV b M U � �$ �% 8 �2 � $ # �% � { T S R I  ~ � �s � Y T b TY M W S R KJ Y M W Y M U U � G �V { �K� KJ � S R K q| b M Y TN M W z f Y z TU z J K L KJ M p W K SV S R K U S M S TN V b K U Tb N K S R K W M S S KJ S Kb qU SV

MN N f Y f W M S K U Y M W Wf b { M b S K q M b qf b z R | U TN M W Kb KJ y| y M Tb U { R TN R J KUf W S LJV Y q T * KJ Kb N KUT b Kb KJ y| T b� M b qV f S )V { qf K SV S R K �b T S K S TY KU S Kz R G

OUT3: [W] P_el OUT2: [kg/s] mp-outlet 

PAR1: 270 [kg/h] mp_max PAR2: 3.80 [kJ/kgK] cp PAR3: 70 [W] P_el Maximum power consumption PAR4: 1 [] P-el = par2*mp (kg/h) 

OUT4: [kg/h] mp-outlet 

PAR5: 0 [] mode if=0 ctr=inp3 , if 1 mp_in=inp4 [kg/h] 

OUT1: [Ws] deltaQ-outlet 

INP1: 0 [Ws] deltaQ-inlet 
INP3: 0 [] controler signal 
INP5: 18.0 [C] ambient temperature for starting pump 
INP2: 0 [kg/s] mp-inlet 
INP4: 0 [kg/s] mp_inlet set by controller 
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OUT27: [W] Power of circ OUT28: OUT29: OUT30: 
OUT25: [Ws] internal energy of wt2 OUT24: [C] temp wt2 out OUT23: [W] Power of losses to ambient OUT22: [W] Power of load_ww OUT21: [W] Power heatexch. he1 OUT20: [W] Power heatexch. he2 OUT19: [] first_execute_time-->first time call of unit OUT18: [kg/s] mp_ci_outlet OUT17: [Ws] Q_ci_outlet OUT16: [C] Tmean nodes he2 OUT15: [C] Tmean nodes he1 OUT14: [C] T_sensor4 node PAR20 OUT13: [C] T_sensor3 node PAR19 OUT12: [C] T_sensor2 node PAR18 OUT11: [C] T_sensor1 ww node PAR17 OUT10: [kg/s] he1: mp_heater OUT9: [Ws] he1: deltaQ_heater OUT 
OUT5: [] i_dead_nr OUT4: [kg/s] mp_ww OUT3: [Ws] deltaQ_ww OUT2: [kg/s] he2: mp_kolloutlet OUT1: [Ws] he2: deltaQ_kolloutlet 

OUT8: [Ws] internal energy OUT7: [Ws] system outlet energy OUT6: [Ws] system inlet energy 

PAR1: 10 [W/K] kA ambient losses PAR2: 600 [l] volume incl heatexchangers 
PAR6: 3 [] outlet node of WT1,set by inp11 
PAR11: 10 [] inlet node of WT2 !! set par11=par12 !! PAR12: 10 [] outlet node of WT2 
PAR16: 0 [W/Km] kA2/l, 0: internal FIT with T_wt2_amb wt2_out PAR18: 3 [] node sensor 2 PAR19: 7 [] node sensor 3 PAR20: 10 [] node sensor 4 PAR21: 3 [] circulation node inlet 

PAR13: 3.8 [W/kgK] cp in WT2 
PAR10: 50 [W/Km] kA1/l linear heat transfer coeff, no fit 
PAR14: 4 [m] l2 PAR15: 15 [mm] d2 

PAR3: 4.19 [kJ/kgK] cp of storage fluid PAR4: 10 [] number n of nodes PAR5: 1 [] inlet node of WT1 !! set par6=par5 !!,set by inp11 PAR7: 4.19 [kJ/kgK] cp in WT1 PAR8: 4 [m] l1 length PAR9: 15 [mm] d1 diameter [mm] 

PAR17: 1 [] node sensor 1 

PAR23: 1 [] circulation node outlet,if 0-->par23=1 PAR22: 2 [] mode 0:2WT 1:0WT 2:1WT (solar) PAR24: 10 [] WW node back (CW in ) ,if 0 then par24=par4,set by inp11 INP1: 0 [Ws] WT2: deltaQ_kollinlet INP2: 0 [kg/s] WT2: mp_kollinlet INP3: 0 [Ws] deltaQ_cw INP4: 0 [kg/s] mp_cw [kg/s] INP5: 0 [Ws] WT1: dQ_heater INP6: 0 [kg/s] WT1: mp_heater INP7: 0 [Ws] circulation_in: dQ_ci INP8: 0 [kg/s] circulation_in: mp_ci INP9: 20.0 [C] ambient temperature INP10: 50.0 [C] internal loop, from out13 INP11: 0 [] mode of operation: 0:HW_load,1:Circ_ext,2:warm-upHW,3:heating 
DERIV3: 60 [] DERIV4: 60 [] 
DERIV1: 60 [C] temperatur of node 1 (top) init_energy 1=DERIV1/mc DERIV2: 60 [] node 2 
DERIV5: 60 [] node 5 lowest 

OUT26: [C] temp wt2 (mean) 

PAR1: 10 [W/K] kA ambient losses 

OUT26: [C] temp wt2 (mean) 

PAR2: 600 [l] volume incl heatexchangers 
PAR6: 3 [] outlet node of WT1,set by inp11 
PAR11: 6 [] inlet node of WT2 !! set par11=par12 !! PAR12: 10 [] outlet node of WT2 
PAR16: 50 [W/Km] kA2/l, 0: internal FIT with T_wt2_amb wt2_out PAR18: 3 [] node sensor 2 PAR19: 7 [] node sensor 3 PAR20: 10 [] node sensor 4 PAR21: 3 [] circulation node inlet 

PAR13: 4.19 [W/kgK] cp in WT2 
PAR10: 50 [W/Km] kA1/l linear heat transfer coeff, no fit 
PAR14: 4 [m] l2 PAR15: 15 [mm] d2 

PAR3: 4.19 [kJ/kgK] cp of storage fluid PAR4: 10 [] number n of nodes PAR5: 1 [] inlet node of WT1 !! set par6=par5 !!,set by inp11 PAR7: 4.19 [kJ/kgK] cp in WT1 PAR8: 4 [m] l1 length PAR9: 15 [mm] d1 diameter [mm] 

PAR17: 1 [] node sensor 1 

PAR23: 1 [] circulation node outlet,if 0-->par23=1 PAR22: 0 [] mode 0:2WT 1:0WT 2:1WT (solar) PAR24: 10 [] WW node back (CW in ) ,if 0 then par24=par4,set by inp11 INP1: 0 [Ws] WT2: deltaQ_kollinlet INP2: 0 [kg/s] WT2: mp_kollinlet INP3: 0 [Ws] deltaQ_cw INP4: 0 [kg/s] mp_cw [kg/s] INP5: 0 [Ws] WT1: dQ_heater INP6: 0 [kg/s] WT1: mp_heater INP7: 0 [Ws] circulation_in: dQ_ci INP8: 0 [kg/s] circulation_in: mp_ci INP9: 20.0 [C] ambient temperature INP10: 50.0 [C] internal loop, from out13 INP11: 0 [] mode of operation: 0:HW_load,1:Circ_ext,2:warm-upHW,3:heating 
DERIV3: 60 [] DERIV4: 60 [] 
DERIV1: 60 [C] temperatur of node 1 (top) init_energy 1=DERIV1/mc DERIV2: 60 [] node 2 
DERIV5: 60 [] node 5 lowest 

OUT6: [Ws] system inlet energy OUT7: [Ws] system outlet energy OUT8: [Ws] internal energy 

OUT1: [Ws] he2: deltaQ_kolloutlet OUT2: [kg/s] he2: mp_kolloutlet OUT3: [Ws] deltaQ_ww OUT4: [kg/s] mp_ww OUT5: [] i_dead_nr 
OUT9: [Ws] he1: deltaQ_heater OUT OUT10: [kg/s] he1: mp_heater OUT11: [C] T_sensor1 ww node PAR17 OUT12: [C] T_sensor2 node PAR18 OUT13: [C] T_sensor3 node PAR19 OUT14: [C] T_sensor4 node PAR20 OUT15: [C] Tmean nodes he1 OUT16: [C] Tmean nodes he2 OUT17: [Ws] Q_ci_outlet OUT18: [kg/s] mp_ci_outlet OUT19: [] first_execute_time-->first time call of unit OUT20: [W] Power heatexch. he2 OUT21: [W] Power heatexch. he1 OUT22: [W] Power of load_ww OUT23: [W] Power of losses to ambient OUT24: [C] temp wt2 out OUT25: [Ws] internal energy of wt2 
OUT30: OUT29: OUT28: OUT27: [W] Power of circ 
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PAR2: 120 [min] replot_time [min] (<=time_max) 

INP1: 0 [] line1 diagram0 

INP10: 1e-3 [] 5 
INP9: 1e-3 [] 4 
INP8: 1e-3 [] 3 
INP7: 1e-3 [] line2 
INP6: 1e-2 [] line1 diagramm1 with factor 
INP5: 0 [] 5 

PAR1: 24 [h] time_max 
INP4: 0 [] 4 

INP2: 0 [] line2 diagram0 
INP3: 0 [] 3 

PAR3: 10 [] lowest y-value for diagramm0 
PAR4: 68 [] highest y-value for diagramm0, if=0-->autoscale 
PAR5: 0 [] lowest y-value for diagramm1 
PAR6: 2.5 [] highest y-value for diagramm1, if=0-->autoscale 
PAR7: 1 [] ONLINE/script, 1/0 attention replot at timemax 
PAR8: 1 [] UNIX/OS2 , 1/0 now set by sim_control 
PAR9: 1 [] ask for new plot YES=1 
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