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Figura 11: Condiciones de funcionamiento demanda cubierta por solar
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Signald
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o SO D Tesing T Range:
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- Output data type: | Inherit: auto w3 >>
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Figura 13: Vista bloques de entrada Excel e inicializacion
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Figura 14: Vista bloque “Bus Creator” e inicializacion
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Figura 19: Vista bloque valvulas para salidas .mat
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Figura 20: Archivo valves.mat

Enable pacing to slow down simulation

e

! | 1 I I
(slower) 0.01 01 1 10 100 (faster)

Simulation time per wall clock second [1

(Help |
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Figura 22: Vista consola valor salidas resultantes del control
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Figura 23: Vista interna del sub-cuadro Storage
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StoragaWinter

[-Inputs_HeatingPCM.FCMheating_heating_call B& ...
~Inputs_DHWPCM.PCMDHW_heating_call]

PCMsHealingIDHWOCaldd_1

an, du:

GlobalStates. PCM_heat_REQUIRED
GlobalStates. PCM_cold_REQUIRED
Valvas.PChheating_in_vaive = false;
Valves PCMDHW_in_valve = false;
GlobalStates. PCNIhot_T = Inputs_DHWPCM.PCMDHW _T;
string_signals CHARGING_PCM= "NONE",

false;
false;

PCMsHeating 1DHWOCold0_1
en, du:

GlobalStates PCM_heat_REQUIRED = trug:

GlobalStates PCM_cokd_REQUIRED = false;
Valves.PCMheating_in_valve = GlobalStates.Heat_available;
Valves.PCMDHW_in_valve = falsa

GlobalStates PCMhot_T = Inputs_HeatingPCM.PCMheating_T;
string_signals.CHARGING_PCM= " HEATING'

[Inputs_H
~Inputs_JHWPCM.PCMDHW_h

PCMsHaaling0DHW1Cold0_1
en, du:

GlobalStates. PCM_heat_REQUIRED = true;
GlobalStates. PCM_cold_REQUIRED = false;
Valves PCMheating_in_vaive = false;

Valves PCMOHW _in_valve = GlobalStates Heat_available;
1

3*_9((_\_

latingPCM PCMhaating] heating_call R&..

Loting_call]

o— i ] T

2
[-inputs_HahtingPCM PChheating |
Inputs_DHWPCM.FCMDHW _heatin

PCMhot T = Inputs_DHWPCM.PCMDHW T,
siring_signals.CHARGING_PCM= " DHIV

heating_call && ...
_cal]

A
Q)

(PChsHeating1DHW1 Coldd_1

en, du:

GlobalStates FOM_heal REQUIRED = trus;
GlobalStates.PCM_cold REQUIRED = false;

Valves FCMheating_in_valve = GlobalStaies Heat_svailable;
Valves PCMDHW _in_valve = false:
GlobalStates.PCMhot_T = Inputs_HeatingPCM.PCMheating_T;
string_signals. CHARGING_PCM=" HEATIN

Figura 24: Vista interna del sub-cuadro StorageWinter

[Inpute_HeatingPCM.FCMbeating_heating_call &4 ...
Inputs_DHWPCM.PCMDHW_heafing_call]
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StorageSummer

PCMsHeatingl_1DHWACoId0
en. du:

GlobalSiates. PCM_heat REQUIRED
GlobalStates. PCM_cold_REQUIRED
Values PCMhealing in_valve = false;

GlobalStates. PCMhE_T = Inputs_DHWPCM.
string_signals.CHARGING_PCM= " DHV *;

Valves PCMDHW_in_valve = GlobalStates Heat_avail
PCMOHW_

[~Inputs_ColdPCM.PCMcold_cooling_call ...
~Inputs_DHWPCM FCMDHW_heating_call |

(PCMsHeatingD_1 DHWOCoI0

en, du:

GlobalStates PCM_heat REQUIRED = false;
GiobalStates PCM_coki_REQUIRED = false;
Valves.PCMheating_in_valve = false:

Valves PCMDHW_in_valve

GlobalStatas PCHIhoAT = Inputs_DHWPCM.PCMDHW_T:
string_signals. CHARGING_PCM= "NONE';

J
3 3 1
3— 3l
T
. DHWPCM.PCMDHW_heating_call B& ...
its_ColdPCM.PCMcold_cooling_call]
1
1 2
Inputs_CaldPCM.PCMzold_cooling_call &5.].
~inputs_DHWRGM PCIMDHW_heating_call
2
"
[Inputs_CaldPCM.PCMcold_cooling_call &&...
Inputs_DHWPCM.PCMDHW _heating_call |
k]
PCMsHeating0_10HW1Cold1
en, du:

GiobalStates PCM_heat_REGUIRED = frue;
GlobalStates PGM_cold_REQUIRED = true;
Valves.PCMheating_in_valve = false;

Valves PCMDHW_in_valve = GlobalStates. Heat_availabls;
GiobalStates PCMhot_T = Inputs_ DHWPCM. PCMDHW
string_signals. CHARGING_PCM= " DHW ¥ COLD";

PCMsHeatingd_1DHWOCold1
en, du;

GlobalStates.PCM_heat REQUIRED = false;
GlobalStates. PCM_cold_REQUIRED = true
Walves.PCMbeating_in_valve = false;

Walves PCMOHW _in_val falss,

GiobalStates.PCMhot_T = Inputs _L DHWF'CM PCMDHW_T:
string_signals CHARGING_PCM=" COLD";

Figura 25: Vista interna del sub-cuadro StorageSummer
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Figura 26: Vista interna del sub-cuadro Demand
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fHealingCircuil

HeatingON

en, du:

Pumps.DEMANDheating_pump = true;
Valves.DEMANDheating_out_valve = true

[~Inputs_Demo.Demo_heating_demand]

fHeatingOFF
en, du:

string_signals.DEMAND_OF_PCM= " HEATING ";

[Inputs_Demo.Demo_heating_demand]

Pumps.DEMANDheating_pump = false;
Valves.DEMANDheating_out_valve = false;
string_signals. DEMAND_OF_PCM="NONE ";

.
A
Figura 27: Vista interna del sub-cuadro HeatingCircuit
D(C.ﬂolingcircuil
CoolingON [~Inputs_Demo.Demo_cooling_demand ||... (CoolingOFF
en, du: Inputs_Demo.Demo_heating_demand)] en, du:

Pumps.DEMANDcold_pump = true;
string_signals.DEMAND_OF_PCM="COOLING ";

Pumps.DEMANDcold_pump = false;

.

[Inputs_Demo.Demo_cooling_demand &&...
~Inputs_Demo.Demo_heating_demand]

Figura 28:Vista interna del sub-cuadro CoolingCircuit

‘detectonoff

en:
ERROR_HP=false;

out reshold |
on after(5000,msec)
RROR_HP=true:
[(inputs_TCM.TCMcondenser_T- Inputs_HP.HPevaperator_out T) <= threshold |

Figura 29: Vista interna del sub-cuadro TCM
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e

HEATPUMP

detectonoff

en:
ERROR_HP=false;

[(Inputs_TCM.TCMcondenser_T- Inputs_HP.HPevaporator_out_T) > threshold ]

COUNT
on after(5000,msec):

[(Inputs_TCM.TCMcondenser_T- Inputs_HP.HPevaporator_out_T) <= threshold ]

ERROR_HP=true;

~J

Figura 30: Vista interna del sub-cuadro HEATPUMP

TCMchargingPAUSE
endu:

[~Inputs_TCM.TCMreactor_heating_call]

TCMstate = EnumTCMState. TCMchargingPAUSE;
string_signals. TCMSTATE = "TCM charging PAUSH';

/

[~GlobalStates TCM_event_charging |1
Inputs_TCM.TCMreactor_in_T>=TCMreactor_T_max]

en, du:
TCMstate = EnumTCMState TCMcharged;
string_signals. TCMSTATE ="TCM charged";

[Inputs_TCM

TCMstate = EnumTCMState. TCMcharging;
string_signals. TCMSTATE = "TCM charging’;

[GlobaiStates TCM_event_charging &4
Inputs_TCM.TCMreactor_heating_call &....

Inputs_TGM.TCMreactor_in_T<TGMreactor_

Figura 31: Vista interna del sub-cuadro TCM

GlobalStates.

TCMreactor_cooling_call 88.
TCM_event_discharging]

TCMaischarging

TCMstate =

[~GlobalStates. TCM_event_discharging]

‘ChdischargingPAUSE
, du

. TCMdi
string_signals. TGMSTATE = “TGM discharging’s

TCMstate = EnumTCMState TOMdischargingPAUSE;
string_signals. TCMSTATE = "TCM discharging PAUSE";

—_—

T_max]

CMdischarged

TCMstate = EnumTCMState. TCMdischarged;

[~Inputs_TEM.TCMreactor_cooling_calll

string_signals. TCMSTATE = "ToM discharged™s [*——®

fScIar
T [Inputs_Solar.Solartank_Ttop >= (TCMreactor_T_min + Hystheresis_T)]
Solarcold (Solarhot
en,du: en,du:
PVTstate = PVTstate = larhot;
string_signals. STATE_TANK = "FRIO"; string_signals. STATE_TANK = "CALIENTE";
J
[Inputs_Solar.Solartank_Ttop < TCMreactor_T_min]
A J

Figura 32: Vista interna del sub-cuadro Solar
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(LogicaIControI

en, du:

interMode SummerMode

[Inputs_Demo.WinterMode|

Inputs_Demo.SummerMode]

A

v

Figura 33: Vista interna del sub-cuadro LogicalControl

WinterMode
|
(HEATDemandwhileGOLDPC &t
Mbeingheated 4 i T Dy
| [NGHEATDemand TCMCH| |
ARGING
(HEATDemandCoveredby TCNS |
ISCHARGING
Kl
L J
L _
|
4 »,
i | I
L [HEATDemandCoveredbyTC
MCHARGING

& b [HEATDemandCoveredbys™
1 OLAR

[Transition_HEATDemand =
CoveredbyTCMDISCHARGING I

[HEATDemandCoveredby TCMC ™
HARGINGRoHP

(Transhion_HEATDemand .
Coveredby TCMCHARGING

Figura 34: Vista interna del sub-cuadro WinterMode
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OFF

en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = false;
Valves. PV TtoColdPCM_valve = false;
Valves. PVTioPRODpump_valve = false;
Pumps. TCMreactor_pump = false;

Valves. TCMrecirc_in_3wv = false;

Valves. TCMin_3wy = false;

Valves. TCMrecirc_out_3wv = false;
Pumps. TCMcondenser_pump = false;
Valves. TCMcondenser_out_wvalve = false;
Valves. TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves. FANCOILcold_in_3wv = false;
Fancoils.FANCOlLcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves. MANIFOLDreturn_valve = false;
Valves. FANCOILheat_in_valve = false;
Fancoils. FANCOILheat = false;

Valves. MANIFOLDsupply_valve = false;
string_signals. VS =EnumStringSysTCM. OFF

NOHEATDemandTCMCHARGING

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false:
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves.TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves. TCMcondenser_out_valve = true;
Valves.TCMcondenser_in_valve = true;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = false;
Valves.FANCOILheat_in_valve = true;
Fancoils.FANCOILheat = true;
Valves.MANIFOLDsupply_valve = false;
string_signals.VS =...

l/HE.»!'-*«TDemanc:ICcn.rereclb3|'T1!3I'«"IlSHa\'-kF!GINGn{mH P

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves PYTtoColdPCM_valve = false;
Valves PYTtoPRODpump_valve = true;
Pumps. TCMreactor_pump = true;
Valves. TCMrecirc_in_3wv = false;
Valves TCMin_3wv = true;

Valves TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves. TCMcondenser_out_wvalve = true;
Valves. TCMcondenser_in_valve = true;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves. FANCOILcold_in_3wv = false;
Fancoils. FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves. MANIFOLDreturn_valve = true;
Valves. FANCOILheat_in_valve = false;
Fancoils. FANCOILheat = false;

Valves. MANIFOLDsupply_valve = true;

. EnumStringSysTCM.NOHEATDemandTCM Siring_signals. V'S =EnumStringSysTCM.HEATD«

’Transition_HEATDemandCoveredbyTCMCHARGING

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = false;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;

Valves. TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves. TCMcondenser_out_valve = false;
Valves. TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils. FANCOILcold = false;
Valves.HPevaporator_in_valve = true;
Pumps.HPcondenser_pump = true;
Valves.MANIFOLDreturn_valve = true;
Valves.FANCOILheat_in_valve = true;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = true;
string_signals.VS =...

en, du:
GlobalStates. TCM_event_charging = true

GlobalStates. TCM_event_discharging = false;

GlobalStates.Heat_available = true:
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;

Valves. TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;
Valves.TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = frue;
Pumps.HPcondenser_pump = true;
Valves.MANIFOLDreturn_valve = false
Valves.FANCOILheat_in_valve = false;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = false;
string_signals.VS =...

‘HEATDemandCoveredoyTCMCHARGING

‘HEATDemandCoveredbySOLAR

en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves PVTtoColdPCM_valve = false;
Valves PV TtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves. TCMrecirc_in_3wv = false;

Valves TCMin_3wv = false;

Valves. TCMrecirc_out_3wv = false;
Pumps.TCMecondenser_pump = false;
Valves. TCMcondenser_out_valve = false;
alves. TCMcendenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves FANCOILcold_in_3wv = false;
Fancoils. FANCOILcold = false;

Valves HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves MANIFOLDreturn_valve = true;
Valves FANCOILheat_in_valve = false;
Fancoils. FANCOILheat = false;

EnumStringSys TCM.HEATDemandCoveredt ¥alves MANIFOL Dsupply_valve = true;

EnumStringSysTCM.TransitionHEATDemandCovere

{rransition_HEATDemandcaveredbchMDISCHARGING

en, du:

GlobalStates. TCM_event_charging = false;
TCM_event_di ging = true;

GlobalStates.Heat_available = false;

Valves.PVTtoColdPCM_valve = false;

Valves.PVTtoPRODpump_valve = false;

Pumps.TCMreactor_pump = true;

Valves.TCMrecirc_in_3wv = true;

Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = true;

Pumps.TCMcondenser_pump = false;

Valves.TCMcondenser_out_valve = false;

Valves. TCMcondenser_in_valve = false;

Pumps.TCMevaporator_pump = true;

Valves.TCMevaporator_in_valve = true;

if (Inputs_Demo.Demo_outdoor_T - ...

Inputs_ColdPCM.PCMecold_in_T) >= FANCOIL_Tdiff

Valves.FANCOILcold_in_3wv = true;
Fancoils.FANCOILcold = true;
else
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
end
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = false;
Valves.FANCOILheat_in_valve = false;
Fancoils. FANCOILheat = false;
Valves.MANIFOLDsupply_valve = false;
string_signals.VS ingSysTCM. Tt

_HEATD

‘HEATDemandCovered by TCMDISCHARGING
en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = true;
GlobalStates.Heat_available = true;

Valves. PVTtoColdPCM_valve = false;
Valves. PVTtoPRODpump_valve = false;
Pumps. TCMreactor_pump = true;

Valves. TCMrecirc_in_3wv = true;

Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = false;
Pumps.TCMcondenser_pump = false;
Valves. TCMcondenser_out_valve = false;
Valves. TCMcondenser_in_valve = false;
Pumps. TCMevaporator_pump = true;
Valves. TCMevaporator_in_valve = true;

if {Inputs_Demo.Demo_outdoor_T - ...

Inputs_ColdPCM.PCMcold_in_T) == FANCOIL_Tdiff

Valves. FANCOILcold_in_3wv = frue;
Fancoils.FANCOILcold = true;
else
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
end
Valves. HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves. MANIFOLDreturn_valve = true;
Valves. FANCOILheat_in_valve = false:
Fancoils. FANCO|Lheat = false;
Valves. MANIFOLDsupply_valve =true;
string_signals.VS =.

Figura 35: Vista de estados del modo Invierno

string_signals.V's =...
EnumStringSysTCM.HEATDemandCovered

'HEATDemandwhileCOLDPCMbeingheated
en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = false;
Valves.PVTtoColdPCM_valve = true;
Valves.PVTtoPRODpump_valve = false;
Pumps.TCMreactor_pump = false;
Valves.TCMrecirc_in_3wv = false;

Valves. TCMin_3wyv = false;
Valves.TCMrecirc_out_3wv = false;
Pumps.TCMcondenser_pump = false;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = true;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOlILcold_in_3wv = false;
Fancoils.FANCOlILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = false;
Valves.FANCOILheat_in_valve = false;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = false;
string_signals.VS =...

EnumstringSysTCM.HEATDemandCoveredbyTCMDISC  EnumStringSysTCM. HEATDemandwhileCOL
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SummerMode

9 : ?
bis |
| | HEATDemandCoveredoy TCH
[ T
NODemand TCMCHA
GING
S S
| i
b4
ransition_HEATDemand [ &
CoveredbyTCMCHARGING

HEATDemandC
SOLAR

CMDISCHARGING

Figura 36: Vista interna del sub-cuadro SummerMode
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OFF

en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = false;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = false;
Pumps.TCMreactor_pump = false;

Valves. TCMrecirc_in_3wv = false;

Valves. TCMin_3wv = false;
Valves.TCMrecirc_out_3wv = false;
Pumps.TCMcondenser_pump = false;
Valves. TCMcondenser_out_valve = false;
Valves. TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves. MANIFOLDreturn_valve = false;
Valves.FANCOILheat_in_valve = false;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply valve = false;
string_signals.VS =EnumStringSysTCM.OFF;

a1 ransition_HEATDemandCoveredbyTCMCHARGING HEATDemandCoveredbyTCMCHARGING

en, du:
GlobalStates.TCM_event_charging = true;

GlobalStates.TCM_event_discharging = false;

GlobalStates.Heat_available = false;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves.TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = true;
Pumps.HPcondenser_pump = true;
Valves.MANIFOLDreturn_valve = true;
Valves.FANCOILheat_in_valve = true;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = true;

‘NODemandTCMCHARGING

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves.TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;
Valves.TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves.TCMcondenser_out_valve = true;
Valves. TCMcondenser_in_valve = true;
Pumps.TCMevaporator_pump = false;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = false;
Valves.FANCOILheat_in_valve = true;
Fancoils.FANCOILheat = true;
Valves.MANIFOLDsupply_valve = false;

'HEATDemandCoveredby TCMCHARGINGnoHP

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves. TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;
Valves.TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves.TCMcondenser_out_valve = true;
Valves.TCMcondenser_in_valve = true;
Pumps.TCMevaporator_pump = false;
Valves.TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = true;
Valves.FANCOILheat_in_valve = false;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = true;

string_signals.VS =EnumStringSysTCM.NODe string_signals.VS =EnumStringSysTCM.HEATD¢

en, du:

GlobalStates. TCM_event_charging = true;
GlobalStates. TCM_event_discharging = false;

GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;
Valves. TCMrecirc_in_3wv = false;
Valves. TCMin_3wv = true;

Valves. TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = true;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils. FANCOlLcold = false;
Valves.HPevaporator_in_valve = true;
Pumps.HPcondenser_pump = true;

= false;

Valves.FANCOILheat_in_valve
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = false;

HEATDemandCoveredbySOLAR
en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = false;
GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = true;
Pumps.TCMreactor_pump = true;

Valves. TCMrecirc_in_3wv = false;

Valves. TCMin_3wv = false;

Valves. TCMrecirc_out_3wv = false;
Pumps.TCMcondenser_pump = false;
Valves. TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = false;
Valves. TCMevaporator_in_valve = false;
Valves.FANCOILcold_in_3wv = false;
Fancoils. FANCOILcold = false;
Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;
Valves.MANIFOLDreturn_valve = true;
Valves.FANCOILheat_in_valve = false;
Fancoils. FANCOILheat = false;
Valves.MANIFOLDsupply_valve = true;

string_signals.VS =EnumStringSysTCM.TransitionHE string_signals.VS =EnumStringSysTCM.HEATstring_signals.VS =EnumStringSysTCM.HEA1

¢Transition_COLDDemandCoveredby TCMDISCHARGING rCOLDDemandCoveredbyTCMDISCHARGING

en, du:

GlobalStates. TCM_event_charging = false;
GlobalStates. TCM_event_discharging = true;
GlobalStates.Heat_available = false;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = false;
Pumps.TCMreactor_pump = true;
Valves.TCMrecirc_in_3wv =

Valves. TCMin_3wv = true;

Valves.TCMrecirc_out_3wv = true;
Pumps.TCMcondenser_pump = false;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = true;
Valves.TCMevaporator_in_valve = true;
if Inputs_ TCM.TCMevaporator_T <= ...
(Inputs_ColdPCM.PCMcold_T - Hystheresis_T)
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOILcold = false;

else

Valves.FANCOILcold_in_3wv = true;
Fancoils.FANCOILcold = false;

end

Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;

en, du:

GlobalStates. TCM_event_charging = false;

Global

true;

else
%To pause state
end

TCM_event_
GlobalStates.Heat_available = true;
Valves.PVTtoColdPCM_valve = false;
Valves.PVTtoPRODpump_valve = false;
Pumps.TCMreactor_pump = true;
Valves.TCMrecirc_in_3wv = true;
Valves. TCMin_3wyv =
Valves.TCMrecirc_out_3wv = false;
Pumps.TCMcondenser_pump = false;
Valves.TCMcondenser_out_valve = false;
Valves.TCMcondenser_in_valve = false;
Pumps.TCMevaporator_pump = true;
Valves.TCMevaporator_in_valve = true;
if Inputs_TCM.TCMevaporator_T <= ...
(Inputs_ColdPCM.PCMcold_T - Hystheresis_T)
Valves.FANCOILcold_in_3wv = false;
Fancoils.FANCOlILcold = false;

ing = true;

true;

Valves.HPevaporator_in_valve = false;
Pumps.HPcondenser_pump = false;

Valves.MANIFOLDreturn_valve = false;

Valves. FANCOILheat_in_valve = false;
Fancoils.FANCOILheat = false;
Valves.MANIFOLDsupply_valve = false;
string_signals.VS =EnumStringSysTCM.Transition_COLD

Valves.MANIFOLDreturn_valve = false;

Valves.FANCOILheat_in_valve = true;

Fancoils.FANCOILheat = ( Inputs_TCM.TCMreactor_out_T-
Inputs_Demo.Demo_outdoor_T ) >= FANCOIL_Tdiff;

Valves.MANIFOLDsupply_valve =false;

string_signals.VS =EnumStringSysTCM.COLDDemandCove

Figura 37: Vista de estados del modo Verano
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classdef EnumSolarState < Simulink.IntEnumType

end

enumeration
Solarhot (1)
Solarcold(@)
end

Figura 38: Captura EnumSolarState

classdef EnumStringSysTCM < Simulink.IntEnumType

enumeration

OFF(2)

NOHEATDemandTCMCHARGING (1)
TransitionHEATDemandCoveredby TCMCHARGING (2)
HEATDemandCoveredby TCMCHARGING(3)
HEATDemandCoveredby TCMCHARGINGnoHP (4)
Transition_HEATDemandCoveredbyTCMDISCHARGING(S)
HEATDemandCoveredby TCMDISCHARGIMG{6)
HEATDemandCoveredbySOLAR(7)
HEATDemandwhileCOLDPCMbeingheated(8)
COLDDemandCoveredby TCMDISCHARGING(9)
Transition_COLDDemandCoveredbyTCMDISCHARGING(1@)
MODemand TCMCHARGING (11)

end

end

Figura 39: Captura EnumStringSysTCM

classdef EnumTCMState < Simulink.IntEnumType

end

enumeration
TCMdischarged(@)
TCMcharging(l1)
TCMchargingPAUSE(2)
TCMcharged(2)
TCMdischarging(4)
TCMdischargingPAUSE(S)

end

Figura 40: Captura EnumTCMState
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[{7 T ORE OPWORE RH R R R R R R N e E Em B BN SN BN BN BN BN BN BN BN BN BN BN BN Em
ENTRADAS DE
! TEMPERATURA VALOR g ENTRADAS DE ESTADO ACTIVADO |
: SolarTank_Ttop 70 : : :
[ [ TCMreactor_heating_call @ @ 1
TCMreactor_In_T 25 | - |
i LN | |
B TCMreactor out T e L | TCMreactor_cooling_call @ @ 0 ]
i in 2 |
I TCMcondenser_T 25 i Demo_cooling_demand @ @ 0 |
- TCM tor_T i — .
evaporator.
H P = 25 Ol | Demo_heating_demand @ @ 0 |
- HP_evaporator_T 25 ‘1 U
g o WinterMode @ @ 1 i
i HPcondenser out T 25 i i
i ol | |
B pcMcold_in T 25 i SummerMode @ @ ¢ |
| N | 1
§ PCMcold T 5 Ll | PCMheating_ DHW_call @ @ 0 [ |
| Ol | 1
§ PCMDHW_T 25 [} | PCMheating_heating_call @ @ 0 |
1 in 1
§ PCMheating T 25 o | PCMcold_cooling_call @ @ : |
B bl | i
§ Demo_outdoor_T 10 Y | |

Figura 41: Vista de la ventana Controles en ENVYSION
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| ¥pe miser nere

4 [ Trend Logs
TL400015: Pumps.Demand_Heating Trend Log
TL400016: Vahes Demand_Heating_out Trend Log
TL400040: Vahves. PCMheating_in_valve Trend Log
TL400041: Valves PCMDHW _in_valve Trend Log
TLAD0DE1: Valves PVTtoColdPCM Trend Log
TLAD0073: Vahes PYTtoPRODpump Trend Log
TL400074: Vahees TCMrecire_in_3wv Trend Log
TL400075: Valves TCMin_3wv Trend Log
TL400076: Valves TCMrecirc_out_3wv Trend Log
TL400077: Valves TCMcondenser_out Trend Log
TL400078: Vahes TCMcondenser_in Trend Log
TLAD00TS: Vahes TCMevaporator_in Trend Log
TL400020: Vahes FANCOILcold_in Trend Log
TL400081: Valves HPevaporator_in Trend Log
TL400082: Valves MANIFOLDreturn Trend Log
TL400083: Valves FANCOILheat_in Trend Log
TL400084: Vahees MANIFOLDsupply Trend Log
TL400085: Pumps. TCMreactor Trend Log
TL4D00ES: Fancoils.Heat Trend Log
TL400030: Fancoils.Cold Trend Log
TL4D00SE: OFF Trend Log
TL400093: NOHEATdemandTCMCHARGING Trend Log
TL400100: HEATdemandTCMCHARGING Trend Log

L THANNANT: UEAT Aamand T MO UADCIMC D Teand |

Chject name: |Pump5.Demand_Heating Trend Log |

Description: | | 5
4 BACnet Properties

Object type: Trend Log

Object instance: 400015

4 Data Source

Binary Value
15 [0...4.194.303]

4 Trending
Enabled:

4 Log Buffer

v v
Buffer size: [1 ... 50.000]

Stop when full: O

4 Logging Parameters
COV subscription time:

s [10..8640
1 s (1.6

Fallback poll interval:

Figura 42: Vista de ventana de configuracion trends en EC-GFX

Edit

Figura 43: Vista pestafia de edicion y Vista

) © =

Figura 44: Vista controles del sistema

Fraview

4k
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Available Trends

E “hheating_in_vabve Trend Log
Valves.FANCOILheat_in Trend Log [JJ]
E MANIFOLDreturn Trend Log
Valves TCMevaporator in Trend Log .
B

=]

E tooldPCM Trend Log

E CMDHW _in_valve Trend Log
E FAMNCOILcold_in Trend Log

Figura 45: Vista pestafa de seleccion de Grafica

I» [ Configuration Variables ”

Object name: | Pumps.Demand_Coacling |
4 [ ENVYSION Data Tree Descrintion: | |
. EI bombas escription:
Fa . = Controller specific: O
BV17: Pumps.Demand_Cooling
EV15: Pumps.Demand_Hezting Persist value 16: O
[57] BVES: Pumps HPcondenser Persist binary statistics: |

BEW86: Pumps . TCMcondenser

EWET. Pumps. TCMevaporator 4 BACnet Properties

BW85: Pumps. TCMreactor Object type: Binary Value
Fl E Entradas_call Object instance: 17

BVA49: Demo_cooling_demand

(£ = — Broadcast mode: N 2

[57] BW38: Demo_heating_demand

_ COV min send time: 5 H
BW33: PCMcold_cooling_call _
BV31: PCMheating_DHW_call COVmax send time: s
BW92: PCMheating_heatiing_cal Default value: FALSE ~| Configure...
BWS5: SummerMode Mirimum an time: l:l s
BVA7: TCMreactor_cooling_call Mirimum off time: b s

[57] BW9E: TCMreactor_heating_call

BV34: WinterMode 2 LEEED
b [ Entradas_T System Tree: Path: [bombas v| =]
» 5 ESTADOS SIS
- [ ESTADOSTCM 2 FLE
I £ fancoils Enabled: O
i [ valvulas Inhibit binary value: Naone

Figura 46: Configuracion intercambio de variables EC-GFX y ENVYSION
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SALIDAS |

(ENTRADAS TCM ) NTRADAS PCM COLD SALIDAS SOLAR ﬁ
SEEE mEw, T
TRUE (1) i Y

e

Figura 47: Vista interfaz de entradas y salidas en EC-GFX

ting_DHW_call o K
PCMheatin._eating call o] POWhestin...eating_cal
POMcold_cooling_call o PCMcold_cooling_call
Wint=:

PQhzating_ DHV_ca

FCHF=sting_T
FOMDHV_T

0|
[ 1
ol
ol

T T L
—| TOMeondsnsar_T u |30
—{ HP_: r_out - [ HP_: r_out p@ 35
— TCHreactor_heating_call [ treshold |— 2
HP_evaporator_out I TCHreactor_cooling_call o TCHrzactor_heating_calll— 0 —
—|TCHreactor_in_T [ TCMr=acior_in_T p@ 25
TCHresctor_T_mas,

TEMreactor_heating c2 M o HPevaporator_T_ma]
- o HPganderser_out T|
—[Deme_owdor T B POl T @ 30
1o T B POMIE_T_vwimr_min p@ 16
—[TOMreacior_out T B POHhat_T_min p@ 62
—[POc_in_T B Demo_ouideor_T @ 20
W fiPeonderser o T B Demo_suidear_T_min W15
—POHc_T o FANCOIL_T2F @l 5

Alow_SummerHieat. _.nd_withHPandTCH p@ 0
Allow_: Demand_with TOH @ 0
PCHicold_T_min @15

TOMavaportor_T @ 6
TCMreacor_out_T @ 25

PCMaokd_in T.Z‘ﬂ

Figura 48: Vista bloque de pardmetros y Vista interna del bloque Entradas RTQ
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Figura 49: Vista bloque biestable Vista externa e interna

Figura 50: Vista salidas del bloque central de entradas
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TCMreactor_T_min

Solar.0ONDL

[]
Hystaresis_T [] Solar, CONDZ
Solarank_Twop [] Solar, SolarHot_Input
Salarfot 7 Salar.Saleriald_Inpt
SolarCold Demand JONDL
Damo_heating_dzmand [] Demand, JONDZ
Demo_cooling_demand [] Demand JOND3
Ha=atingON Demand, JONDS
HeatingOFF Demand HeatingON_Input
ToalingON Demand, ReatingOFF_Input
ToolingOFF Demana.CoalingON_Input
| POMhearing_DRW_call 1 Demand, CoolingOFF_Inpart
PCH_He=td_DHWO_Caldd Storage, POW_P=ztl_DRWIL_Coldl Input
FOM_H=atd_DHWI_Coldl Storage, POW_Heatl_DHWO_Coldd_nput
PCH_He=td_DHWI_Coldd Storag=, POW_P=at)_DRWL Golal_Input
POM_He=tl_DHVW1_GoldL Storage.POM_Heat]_DHWL_Coldl_Input
POM_H=ztl_DHWO_Coldd Storage, POV _Hazt)_DHWO_Coldl_Input
FCH_He=tl_DHWI_Coldd Storage, POW_Peatd_DRWO_Cold0_tnput
| PCMheating_heating_call [ Chorage_Summer,CONDL
PCMcold_cooling_call [] Storage_Summer, CONDZ
WintzrModz [] Storage_Summer, COND3
SummerMods [] Srorage_Summer, CONDS
TCM_changed [] Storage_Wiinter, OONDL
TCM_charging Storage_Wiinter, OOND2

TOM_changing_PAUSE

Storage_Wintsr, JOND3

TCM_discharging_PAUSE [] Storage_Wiinter, OOND4

TOM_discharging TCM.HP_QONDL
d=t=ctHP_ON TCH.HP_QGNDZ
|S=t=cHF_OFF TOM. TOM_diecharged_Input

Figura 51:Vista bloque central de entradas
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Inputl Output
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Figura 52Vista general del interior del sub-blogue Modo

Less Than

Less Than
[T Tpat om
| TOW=actor_T_min InputZ

Greater Or Equal
=] Greater Or Equal
gt oo Outet [npual Ouiprss —————<(@ODE

[ Fyserss T {inputZ 0| Inpuz

Figura 53Vista general del interior del sub-blogue Solar

Elhl
@|~ o S|
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g O -
B
[P R~
Input2

Figura 54: Vista general del interior del sub-bloque Demand
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PCMDHV_beating cal o] Storage_Summer.CONDL
POMeoH. codling_cs o Storage oy D
2

PCMheating_heating_call ] ‘Storage_Winter.COND! |
POFasing DRVl o] Swrsge Wi G2 ———<
e

Figura 55: Vista general del interior del sub-bloque Storage y del interior del sub-
bloque Storage Winter

E Hot
Mot
Jihw Oupur
Mot
E
————{ Input Output SO —
Bitwise Or
weor | o
e Or Equa Wi o
Greator Or ol Tnput
Tnputl Output e
o2
) — <
Tnputl Output
Inpt2
P e —
Greater Th
Greater Than |
Inputl Qutpur
TCMreactor_in T Input2
THreactor T_max
MNat And
[ TO_even_dschargn = t ] et
Input Output — Inputl Output
Tnput?
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Not
Input (qu:ljt‘
— =@ 1
g S e
ol o s <ToEEer
Select

Jasaiiaiy

i \—_

Figura 56:Vista general del interior del sub-bloque RTQ
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Figura 57: Vista general del interior del sub-bloque Control y del interior del sub-
bloque Control Winter

Figura 58: Vista general del interior del bloque entradas

130



[seea

[sea

Figura 59Vista de la programacion del reseteo o primer arranque

@lﬂﬂ
And
—{Input1 Output|—
—Input2

E Not
[ coni - Not
[ conp2 - Input output

g And
And Bitwise Or
Inputl  Output Bitwise Or <Solar.SolarHot Ot |
—|Input2 Inputl Output
Input2
And
And
‘SolarCold_Tnput +—{Inputz Output
SolarHot_Input —|Input2
5] Bitwise Or
Not & itwise Or
B N Inputl Output < Solar.SolarCold_Out
Input Output Input2
And

And
Inputl  Output
Input2

Figura 60: Vista interna del sub-bloque Solar

=l
pu Dutput Bitwise Or
| Input2 Bitwssz Or
I ol Oupr | DTS RGOV OB T
Mot Input2
Input Output
n [EE
Inputl. Output
= &
@il Oupt
E@ Bitwise OF
Birwisa Or
and I o s i |
Output o A @ Inpt2
@il Output M@

Figura 61:Vista interna sub-bloque Demand y Vista interna sub-bloque
heatingcircuit
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Figura 62:Vista interna sub-bloque Storage y Vista interna sub-bloque

WinterStorage
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Figura 63: Vista interna sub-bloque Selector
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Figura 64: Vista interna sub-bloque RTQ

TOM.CONDL ﬂ And
oo ™ Bl ﬁf” PRRBRR, = —
2% B & ==
" am o o
e =
L x| O
mwﬁﬂwﬁmﬁ;}:’;
TOM.TOM_charging_PAUSE_Input_
B
fEmm= e
& b - \—m o B o —
P = ! s [ ]
Figura 65: Vista de la programacién de dos estados con prioridad
B e
i ey
Inputl Output
Input2 1 Bitwise Or
o e = R —
ToTHF-cono: T A P S e B
Inputl
TOM. JatectHP_ON_Input
TOM.detectHP_OFF_Input.
iy o
basl o O Vot Ol OEEESE
Inputl Inputd
ey
Inputl Output
Input2

Figura 66:Vista de la programacion de la alarma del BC
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Figura 67: Vista interna sub-bloque Control y Vista interna sub-bloque Control

Winter

notc3
B tm

EE k=

B ferete E=
Input

S

Select

B e

Btz

B
v Bast

EE = EEsn sapodici i

s oupur nd @ Inpurt. Oupur
Ln:'llal Output Input2

5 trss ez
Input

Input [] Output
Delzy [ RemTime
Enzblz [

L | TmeBase: Secand |

Figura 69Vista de la programacion de cambio de modo
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And
And
@{Inputt Qutput 75| Bitwise Or

Inputz 2 Bitwise O

And P nput Output
And

Te

55| And
=
[ Mot Inputl
& Hat Inputz 5] Bitwise or ffput | Outut]
(RSSO w Gue D] &t
Output

=
@ Inputt Cutput

Bitwise Or
Eitwise Or

@(Inputt Output.

Input Output

r

Figura 70: Vista de las condiciones en salidas para activar salidas no estados

VALVULAS

Figura 71Vista de bloques Internal variable en las salidas

{lopes | Ouput|
{lopes | Ouput|
{lopes | Ouput|
{lopes | Ouput|
{lopes | Ouput|
{lopes | Ouput|
{lopes | Ouput|

{lopes | Ouput|

Figura 72Vista de bloques Internal variable en las salidas
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e i | pus

Contrdl HOHEATD=mandTCMCHARGING . - Inputd
Control HEATD=mandTCMCHARGING L Inputs
Control HEAT Demand TCHCH HP ]
Cantral HEATT
Contral Transiton_HEAT

Control HEATDemand TCMDISCHARGING
Control Transition_HEATDemand TCMDISCHARGIN
Control, HEATDemandwhizPCHbeinghest=d p@
Control, Transition_COLDDemand TCMDISC
Control.COLDD

heat..._heat Valves.HPevaporator_in
Bitwise Or L2y
Inputl Output - Input Outout
1 nputz |
—_—

Figura 73: Vista activacion de una valvula

Devices . Objectname:  |ENTRADAS MODBUS |
4 [ MD1: ENTRADAS MODBUS
Description: | |
4 [ Foints
s S
reactor_out_
TCMreactor_heating_call Network TCPAP
TCMreactor_cocling_call IP address [192.168.60.76 |

TeMeanderser T Poot:
HP_svaporatar_T Address: [... 255
HPcondenser_out_T Heartbeat poirt

PCMeooling_call

PCMcold_T 4 Encoding ]
PCMeold_in_T Int 16 byte ordering: Byte Swap [|

PCMheating_heating_call .

PCMheating DHW call Int32 byte ordering: Byte Swap [] Word Swap []

PCMheating_T Int64 byte ordering Byte Swap [] Word Swap [ Double Word Swap []
PCMDH_T Float byte ardering Byte Swap [ Word Swap [

Demo_heat_demand

Double byte ordering: Byte Swap [] Word Swap [] Double Word Swap []
Demo_cold_demand

winterMode 4 Options N
SumerMede

Demo_outdoor T Supports wite multiple coils

SelarTank_Ttep Supports write multiple registers

Figura 74: Configuracion del ModbusDevice
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4 [ Devices “~ Name:  |TCMevaporator_out_T

a MD1: ENTRADAS MODBUS

4 [ Points 4 Address
TCMevaporator_out T
- Addr Decimal v

TCMreactor_out T ress type eems

TCMreactor_heating_call Address: 1o

TCMreactor_coaling_call

TCMeondenser_T 4 Type Definition

TCMreactor_in_T Register type: Analog Output Holding Register
HP_evaporator_T Data type Signed 16bits -
HPcondenser_out_T

PCMecoling_call Data Unts < ~]
PCMeold_T Aecesstype Read Orly

PCMeeld_in_T Defaut value 2767)

PCMhesting_hesting_call
FChMhesting DHU_call DTy
PChMhesting_T

PCMDHWLT Updstsintercs: [ | s
Dermo_heat_demand
Deme_cold_demand
WinterMode Units: °C ~| [D

St e
P T o 0|
SolarTank_Ttop

4 Programming Value

Figura 75: Configuracion del registro Modbus

from pyModbusTCE. server import Modbusderver
s=ModbusServer ("152.168.60.76",50Z,1,False)
s.start()

Figura 76: Captura codigo Servidor

import csw
import time

UNIT = Oxl

# Deemos y mandamos cada 10 seg
TIME = 10

pasa —10

#segmentamos la espera para que lo mande en el tiempo establecido
newtime=TIME/paso

from pyModbusTCP.client import ModbusClient

client=ModbusClient ("192.168.60.76" , port=502, unit_id=1, auto_open=False}
elient.open()

nombre_srchive = "proof on csv.osv'

with open(nombre_archiva, "r") as archive:

lector = esv.reader(archiva, delimiter=",")

Figura 77: 1° Captura del codigo Cliente
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for fila im lector:

v3 = intifilalZ]})

vd= int{filalZ]}

vl0= int{filal2]}

vl5s= intifila[l4])

vle= int(£ilallll}

vl8 = int(£ilall7]}

vls= int(filallal)

vz0= int(£ilall3]}

vZl= intifilalz0])
#si es la primera fila que mo segmente valsres, daspuss si

if s = O:

vl= inc(filal0])*10

ine(£ilall])*10
vE= int{fila[4]}*10
vE= inc(filalE1)*10
v7 = int{filal&])*10
r8= int(fila[7]1*10
vH = imt{filal&])*10
vll= int{fila[l0]}*10
vl3= inci(filallZ])*10
vld= intifilall3])=10
wle= int(fila[l5])*10
v17= intifilall6]) =10

client write multiple registersil, [vl vZ,v3,wd,ws w6,w?, v8,v3
s=1
else:

#Hpase para dividir dete de 30 2 §0 serie 32, 34,36, 38. ...

#leemos el actuzl valor y cogemos el amterior
actwl= int (fila[0]}*10
actwZ= int(fila[l]] =10
actwb= inc(filal4]) *10

Figura 78: 2° Captura del codigo Cliente
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else:
Hpase pere dividir dato de 30 a £0 seria 32,

Hleewos el actusl valor y cogemos =1 anterior
actvl= int(fila[0]) =10
ixm(filalll} =10
inm (filal41) *10
int {£ila[5]3*10
int (£ilals]) =10
int (£ila[71) %10
= int{filal8]1}*10
int {filal10]3%10
int (£11all21) =10
int (fila[13]3710
int {£ilal15]3 %10
int{fila[1&]3 %10

#bucle para mandar los valoras segmentados
for i in rangeipasol:

vl= wvantl +{{{actvl-vantl]/paso)*{i+l
wl= inc (vl
wZ= want? +{{{actwi-want?)fpaso)*{i+l

B4, 86, 8. ...

B}

Vi

Hhucle pare mandar los valores segmentados

for i im range (paso):

wl= wantl +{{{actvl-wantl)fpasc)®{i+l))

vl= int (wl)}

wE= wantZ +{({actvEZ-wantZ)fpaso)®ii+l))

vE= int (vZ)

int (w5}

wvants +{({actwS-wantS) fpaso) *{i+1))

= wantt +{{{actvi-wants) fpaso)*{i+l))

int (wé)

int (w7}

int (w8}

int (w3}

client write multiple registers(l,

time._ sleepinewvtime)

Figura 79: 3° Captura del cédigo Cliente

want? +{({actw?-want?) fpaso) *{i+1))
wants +{((actwd-wants) fpaso) F{i+l))
want9 +({(actvI-want9) fpaso) F(i+1))

wantll +{{{actvll-wantll)fpaso)}*{i+l}}

imt {wll)
wantl? +{{{actvl3-wantl3) fpaso)*{i+l}}
imt  {wl3)
wvantld +{{{actvld-rvantld)fpaso)*{i+l}}
int (vld)
wantlé +i{{actvlé—vantls) fpasc) =(i+1))
int (vle&)
wvantl? +{{{actvl7-vantl?]fpaso) *{i+1})
int (w17}

[wl, v, w3, wvd,vs, v
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Figura 80:Vista conexién Modbus programada

2 % z a
c | = o 3 S0
2|9 S35 5>
fuj 8 89 :5 o
o 2 o ©
> wv
Solartank_Ttop:40->65
1 |INV TCMcondenser_T:30->90 NOHEATDemandTCMCHARGING
TCMreactor_heating_call:0->1
. . HEATDemandCoveredbyTCMCHARGINGnoO
2 1INV PCMheating_heating_call:0->1 HP
PCMheating_T:70->80
TCMcondenser_T:40->30 TransitionHEATDemandCoveredbyTCM
3 |INV| Demo_heating_demand:1->0 CHARGING
Demo_cooling_demand:0->1
TCMreactor_in_T:25->83
4 | INV TCMreactor_out_T:25->80 HEATDemandCoveredbyTCMCHARGING
HPcondenser_out_T:25->90
Demo_cooling_demand:1->0
TCMreactor_in_T:83->25
TCT“(IZIMre:ctoL_o:F_T:SO;:iio Transition_HEATDemandCoveredbyTC
5 |INV reactor_heating_call:1- MDISCHARGING
TCMreactor_cooling_call:0->1
Demo_heating_demand:0->1
Demo_cooling_demand:0->1
TCMreactor_in_T:25->70 HEATDemandCoveredbyTCMDISCHARGIN
6 |INV TCMreactor_out_T:25->70 G
TCMreactor_cooling_call:1->0
7 1INV Solartank_Ttop:65->50 OFF
Demo_cooling_demand:1->0
8 |INV Solartank_Ttop:50->40 OFF
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INV

Solartank_Ttop:40->60
TCMreactor_heating_call:0->1
PCMDHW _heating_call: 0->1
PCMDHW_T:70->80

TransitionHEATDemandCoveredbyTCM
CHARGING

10

INV

TCMreactor_in_T:25->83
TCMreactor_out_T:25->80
HPcondenser_out_T:25->90

HEATDemandCoveredbyTCMCHARGING

11

INV

Solartank_Ttop:60->80
TCMreactor_heating_call:1->0
TCMreactor_in_T:83->25
TCMreactor_out_T:80->25
HPcondenser_out_T:90->25

HEATDemandCoveredbySOLAR

12

INV

PCMDHW _heating_call:1->0
PCMDHW_T:80->70

OFF

13

INV

Solartank_Ttop:80->50
TCMreactor_cooling_call:0->1
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80

Transition_HEATDemandCoveredbyTC
MDISCHARGING

14

INV

PCMDHW_heating_call:1->0
PCMDHW_T:80->70
PCMcold_T:20->10
Demo_outdoor_T:10->0

HEATDemandwhileCOLDPCMbeingheate
d

15

INV

Solartank_Ttop:50->10
TCMreactor_cooling_call:1->0
PCMcold_T:10->15

OFF

16

INV

TCMreactor_cooling_call:0->1
PCMheating_heating_call:0->1
PCMheating_T:70->80
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80

Transition_HEATDemandCoveredbyTC
MDISCHARGING

17

INV

TCMreactor_in_T:25->83
TCMreactor_out_T:25->80
HPcondenser_out_T:25->90

HEATDemandCoveredbyTCMDISCHARGIN
G

18

INV

TCMreactor_cooling_call:1->0
PCMheating_heating_call:1->0
PCMheating_T:80->70
PCMDHW_heating_call:1->0
PCMDHW_T:80->70

OFF

19

INV

Solartank_Ttop:10->40
TCMreactor_heating_call:1->0
TCMreactor_in_T:83->25
TCMreactor_out_T:80->25
HPcondenser_out_T:90->25
PCMcold_T:15->20
Demo_outdoor_T:0->10

OFF

20

INV

Solartank_Ttop:40->60
TCMreactor_heating_call:0->1
PCMDHW _heating_call: 0->1
PCMDHW_T:70->80

TransitionHEATDemandCoveredbyTCM
CHARGING
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TCMcondenser_T:30->40

HEATDemandCoveredbyTCMCHARGINGno

21 | INV HP
22 | 1NV PCMDHW_heating_call:1->0 NOHEATDemandTCMCHARGING
PCMDHW_T:80->70
TCMcondenser_T:40->24 OFF
23 |INV Demo_outdoor_T:10->20
TCMcondenser_T:24->30 TransitionHEATDemandCoveredbyTCM
24 | INV Demo_outdoor_T:20->10 CHARGING
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80
TCMreactor_in_T:25->83
25 [INV HPcondenser_out_T:25->90 HEATDemandCoveredbyTCMCHARGING
PCMDHW_heating_call: 1->0 |HEATDemandwhileCOLDPCMbeingheate
26 | INV PCMcold_T:20->15 d
Demo_outdoor_T:10->3
TCMreactor_cooling_call:0->1 | Transition_HEATDemandCoveredbyTC
27 |INV PCMcold_T:15->20 MDISCHARGING
HPcondenser_out_T:90->80
PCMDHW _heating_call:1->0
28 | INV PCMDHW_T:80->70 OFF
TCMreactor_out_T:25->80 HEATDemandwhileCOLDPCMbeingheate
29 [INV | HPcondenser_out_T:80->90 d
PCMcold_T:20->10
PCMDHW _heating_call: 0->1 Transition_HEATDemandCoveredbyTC
30 [INV PCMDHW_T:70->80 MDISCHARGING
PCMcold_T:10->20
HEATDemandCoveredbyTCMDISCHARGIN
31 | INV G
Solartank_Ttop:40->60
32 | INV TCMreactor_cooling_call:1->0 OFF
PCMDHW_heating_call:1->0
PCMDHW_T:80->70
TCMreactor_in_T:83->25
TCMreactor_out_T:80->25 OFF
33 | INV —Ot-
HPcondenser_out_T:90->25
Solartank_Ttop:40->60
= NOHEATD TCMCHARGIN
34 |INV | TCMreactor_heating_call:0->1 0 emandTCMCHARGING
PCMheating_heating_call:0->1 | TransitionHEATDemandCoveredbyTCM
35 | INV PCMheating_T:70->80 CHARGING
TCMreactor_in_T:25->83 HEATDemandCoveredbyTCMCHARGING
36 |INV TCMreactor_out_T:25->80
HPcondenser_out_T:25->90
HEATDemandCoveredbyTCMCHARGINGnoO
TCMcondenser_T:30->40
37 | INV - HP
TCMcondenser_T:40->30 TransitionHEATDemandCoveredbyTCM
38 | INV TCMreactor_in_T:83->25 CHARGING

TCMreactor_out_T:80->25
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HPcondenser_out_T:90->25

39

INV

TCMreactor_in_T:25->83
TCMreactor_out_T:25->80
HPcondenser_out_T:25->90

HEATDemandCoveredbyTCMCHARGING

40

INV

PCMheating_heating_call:1->0
PCMheating_T:80->70

NOHEATDemandTCMCHARGING

41

INV

TCMreactor_heating_call:1->0

OFF

42

INV

Solartank_Ttop:60->50
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80
TCMreactor_cooling_call:0->1
TCMreactor_in_T:83->25
TCMreactor_out_T:80->25
HPcondenser_out_T:90->25

Transition_HEATDemandCoveredbyTC
MDISCHARGING

43

INV

Solartank_Ttop:50->60
TCMreactor_in_T:25->70
TCMreactor_out_T:25->70
HPcondenser_out_T:25->90
PCMDHW _heating_call:1->0
PCMDHW_T:80->70
PCMheating_heating_call:0->1
PCMheating_T:70->80

HEATDemandCoveredbyTCMDISCHARGIN
G

44

INV

Solartank_Ttop:60->50
TCMreactor_cooling_call:1->0

OFF

45

INV

Solartank_Ttop:50->40
TCMreactor_in_T:70->25
TCMreactor_out_T:70->25
HPcondenser_out_T:90->25

OFF

46

INV

Solartank_Ttop:40->60
TCMreactor_heating_call:0->1
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80

TransitionHEATDemandCoveredbyTCM
CHARGING

47

INV

Solartank_Ttop:60->80
TCMreactor_in_T:25->70
TCMreactor_out_T:25->70
HPcondenser_out_T:25->90

HEATDemandCoveredbyTCMCHARGING

48

INV

TCMreactor_heating_call:1->0
TCMreactor_in_T:83->25
TCMreactor_out_T:80->25

HEATDemandCoveredbySOLAR

49

INV

Solartank_Ttop:80->70
TCMreactor_cooling_call:0->1
HPcondenser_out_T:90->25

Transition_HEATDemandCoveredbyTC
MDISCHARGING

50

INV

TCMreactor_cooling_call:1->0
PCMDHW_T:80->65

HEATDemandCoveredbySOLAR

51

INV

Solartank_Ttop:70->80
PCMDHW/_heating_call:1->0
PCMDHW_T:65->70

OFF
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52

INV

PCMDHW_heating_call: 0->1
PCMDHW_T:70->80

HEATDemandCoveredbySOLAR

53

INV

PCMDHW _heating_call:1->0
PCMDHW_T:80->70

OFF

54

INV

PCMDHW _heating_call: 0->1
PCMDHW_T:70->80
Solartank_Ttop:80->50
TCMreactor_cooling_call:1->0

Transition_HEATDemandCoveredbyTC
MDISCHARGING

55

INV

Solartank_Ttop:50->60
TCMreactor_in_T:25->70
TCMreactor_out_T:25->70
HPcondenser_out_T:25->90
PCMDHW _heating_call:1->0
PCMDHW_T:80->70
PCMheating_heating_call:0->1
PCMheating_T:70->80

HEATDemandCoveredbyTCMDISCHARGIN
G

56

INV

Solartank_Ttop:60->50
TCMreactor_cooling_call:1->0

OFF

57

VER

Solartank_Ttop:50->40
TCMreactor_in_T:70->25
TCMreactor_out_T:70->25
HPcondenser_out_T:90->25
PCMheating_heating_call:1->0
PCMheating_T:80->70
Demo_outdoor_T:10->30
MCFcold_in_T:25->20
Demo_heating_demand:1->0
Demo_cooling_demand:0->1

OFF

58

VER

Solartank_Ttop:40->60
TCMreactor_heating_call:0->1
Demo_outdoor_T:30->20

NODemandTCMCHARGING

59

VER

PCMDHW_heating_call: 0->1
PCMDHW_T:70->80
-Parametro:
Allow_SummerHeatDemand_
withHPandTCM=1

TransitionHEATDemandCoveredbyTCM
CHARGING

60

VER

HPcondenser_out_T:25->86

HEATDemandCoveredbyTCMCHARGING

61

VER

Solartank_Ttop:60->90
PCMDHW_heating_call:1->0

HEATDemandCoveredbySOLAR

62

VER

Solartank_Ttop:90->70
TCMreactor_cooling_call:0->1
TCMevaporator_T:25->10
MCFcold_in_T:20->14
Demo_outdoor_T:20->25

Transition_COLDDemandCoveredbyTC
MDISCHARGING

63

VER

TCMevaporator_T:10->3
MCFcold_in_T:14->20
Demo_outdoor_T:25->20

CoLDDemandCoveredbyTCMDISCHARGIN
G

64

VER

Solartank_Ttop:70->50

OFF
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TCMreactor_cooling_call:1->0

Solartank_Ttop:50->40
TCMreactor_cooling_call:1->0
HPcondenser_out_T:86->25
TCMevaporator_T:3->10
Demo_outdoor_T:20->30
PCMcold_T:20->26

OFF

65 |VER PCMDHW_heating_call:1->0
PCMDHW_T:80->70
Demo_cooling_demand:1->0
-Parametro:
Allow_SummerHeatDemand_
withTCM =1
SoIartank_TtoP:40->60 TransitionHEATDemandCoveredbyTCM
66 | VER TCMreactor_hea.tmg_call:O->1 CHARGING
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80
HEATDemandCoveredbyTCMCHARGINGnoO
67 |VER TCMcondenser_T:30->40 HP
TransitionHEATDemandCoveredbyTCM
68 |VER TCMcondenser_T:40->30 CHARGING
TCMreactor_heating_call:1->0 | Transition_COLDDemandCoveredbyTC
69 |VER| TCMreactor_cooling_call:0->1 MDISCHARGING
TCMevaporator_T:10->20
70 |VER Demo_outdoor_T:30->36 OFF
Solartank_Ttop:60->40
PCMDHW _heating_call:1->0 | Transition_COLDDemandCoveredbyTC
71 |VER PCMDHW_T:80->70 MDISCHARGING
Demo_outdoor_T:36->28
MCFcold_cooling_call:0->1
Solartank_Ttop:40->90
PCMDHW _heating_call: 0->1 HEATDemandCoveredbySOLAR
72 |VER PCMDHW_T:70->80
MCFcold_cooling_call:1->0
PCMDHW_heating_call:1->0 OFF
73 |VER PCMDHW_T:80->70
PCMcold_T:26->20
Solartank_Ttop:90->40 Transition_COLDDemandCoveredbyTC
74 |VER MCFcold_cooling_call:0->1 MDISCHARGING
PCMcold_T:20->26
Solartank_Ttop:40->70
PCMDHW_heating_call: 0->1
PCMDHW—,T:7O->8O CcoLDDemandCoveredbyTCMDISCHARGIN
75 | VER MCFcold_cooling_call:1->0 G
PCMcold_T:26->20
TCMevaporator_T:20->3
Demo_outdoor_T:28->20
HPcondenser_out_T:25->86
76 | VER Solartank_Ttop:70->50 OFF

TCMreactor_cooling_call:1->0
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77

VER

Solartank_Ttop:70->50
PCMDHW _heating_call:1->0
PCMDHW_T:80->70
HPcondenser_out_T:86->25
TCMevaporator_T:3->25
Demo_outdoor_T:20->30

OFF

78

VER

Solartank_Ttop:40->60
TCMreactor_heating_call:0->1
Demo_outdoor_T:30->20
TCMcondenser_T:30->40

NODemandTCMCHARGING

79

VER

PCMDHW _heating_call: 0->1
PCMDHW_T:70->80
-Parametro:
Allow_SummerHeatDemand_
withTCM =1

HEATDemandCoveredby TCMCHARGINGno
HP

80

VER

-Parametro:
Allow_SummerHeatDemand_
withHPandTCM=0

OFF

81

VER

PCMDHW_heating_call:1->0
PCMDHW_T:80->70
TCMcondenser_T:40->30

NODemandTCMCHARGING

82

VER

TCMreactor_heating_call:1->0

OFF

83

VER

TCMreactor_heating_call:0->1
PCMDHW _heating_call: 0->1
PCMDHW_T:70->60

HEATDemandCoveredbySOLAR

84

VER

Solartank_Ttop:60->90
PCMDHW_heating_call:1->0
PCMDHW_T:60->70
TCMreactor_heating_call:1->0
TCMreactor_cooling_call:0->1
TCMevaporator_T:25->20
Demo_outdoor_T:20->24

OFF

85

VER

Solartank_Ttop:90->40
MCFcold_cooling_call:0->1
Demo_outdoor_T:24->28
PCMcold_T:20->26

Transition_COLDDemandCoveredbyTC
MDISCHARGING

86

VER

PCMcold_T:26->20
Solartank_Ttop:40->70
HPcondenser_out_T:25->86
TCMevaporator_T:20->3
Demo_outdoor_T:28->20
PCMDHW_heating_call: 0->1
PCMDHW_T:70->80

COLDDemandCoveredbyTCMDISCHARGIN
G

87

VER

Solartank_Ttop:70->50
MCFcold_cooling_call:1->0

OFF

88

VER

Solartank_Ttop:50->40
HPcondenser_out_T:86->25
TCMevaporator_T:3->25
PCMDHW_heating_call:1->0

OFF
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PCMDHW_T:80->70
Demo_outdoor_T:20->30
Solartank_Ttop:40->60
TCMreactor_heating_call:0->1 | TransitionHEATDemandCoveredbyTCM
89 |VER| PCMDHW/_heating_call: 0->1 CHARGING
PCMDHW_T:70->80
Demo_outdoor_T:30->20
HEATDemandCoveredbyTCMCHARGING
90 |VER| HPcondenser_out_T:25->86 y
HEATDemandCoveredbyTCMCHARGINGno
91 | VER TCMcondenser_T:30->40 HP
-Parametro:
92 | VER|Allow_SummerHeatDemand_ OFF
withHPandTCM=0

Tabla 1: Bateria de pruebas del modelo
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