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Uvod

Rad bych si pofidil na stfechu rodinného domu solarni elektrarnu
(FVE), po prostudovani nabidek riznych prodejct jsem dospél
k nazoru, ze si musim udélat vlastni analyzu navratnosti.

Data prezentovana dodavateli jsou obvykle zalozena na mésicni
vyrobé a mésicni spotfrebé. To osobné povazuju za velmi Spinavy trik,
ktery vibec nezohledriuje soudobost spotfeby a vyroby, zejména ve
spojitosti s baterii.

Nasledujici text obsahuje analyzu zalozenou na denni vyrobé a denni
spotiebé. Vstupni data ziskame z PVWatts calculatoru.

Jako nastroj pro analyzu volim R.
Uvodni predpoklady pro moji analyzu jsou

e 4 Clenna rodina

Elektricky boiler 150

Elektrické topeni s akumulacni nadrzi 500l

Vlastni spotfebu domacnosti (tfeba pracka) zanedbavam, veSkereé
prebytky, které neulozim do boileru nebo topeni prodam.

Tarif D45d, vysoKky tarif 3.2 KE/kWh, nizky 3 KE/kWh, prodej

0.8 K&/kWh.

Moje analyza je velmi pesimisticka. Uvazuji pouze dnesni ceny energie
a zaroven vubec neuvazuji vlastni spotfebu domacnosti (pracka,
mycCka). Realné tedy bude navratnost FVE pravdépodobné rychlejsi
nez mnou uvazovana.
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Variant jsem analyzoval mnoho, zde prezentované vysledky se tykaji 3f
elektrarny o vykonu 4.5 kWp, témér Cisty jih, bez stinéni, sklon 42°.

Data munging

Data z PVwatts jsou super, ale pro rozumnou praci si je musime trochu
prechroustat...

df <- read.csv("pvwatts_hourly_4.5kW.csv", skip=17)
#0dstraneni posledni radky s celkovym souctem
df <- head(df, -1)

Vyzobani pouze hodinovych vykonu a teplot a slou¢eni sloupct s dny a
meésici do ,normalniho“ datumu.

df_day <- df[,c("AC.System.Output..w.",
"Ambient.Temperature..C.")]
df_day$Date <- ISOdate(year=2020, month=df$Month, day=df$Day)

PUvodni data obsahuji hodinové vykony, to je pro moje potreby pfilis
jemné, takze je pomoci funkce aggregate prevedu na soucty vykonu po
dnech a denni pruméry teplot.

df_sumP_day <- aggregate(AC.System.Output..W. ~ Date, data=df_day,
sum)

df_mean_temp_day <- aggregate(Ambient.Temperature..C. ~ Date,
data=df_day, mean)

Abych nemusel pofad generovat csv soubory, pro ruzné velikosti
elektrarny (poCet FV panelu), dovolim si vykon lehce prenasobit.

Pfenasobeni 1.15 délam i z toho dlvodu, Ze data z PVWats jsou

v porovnani s analyzou z SolarGIS lehce pesimisticka. Rozdil neni
priliS zasadni.

df_sumP_day$AC.System.OQutput..W. <-
df_sumP_day$AC.System.OQutput..wW. * 1.15
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Pramérné denni teploty a sou€et denniho vykonu (neboli energie
vyrobené za den) spojime do jednoho dataframe. Tim, Ze se ,Date”
jmenuje v obou spojovanych dataframe stejne, funkce merge si se
spojovanim poradi bez pomoci.

df_day <- merge(df_sumP_day, df_mean_temp_day)

Tim mame predchroustani hotové. V dataframe df _day mame pro
kazdy den v roce vyrobenou energii a primeérnou teplotu. Mizeme se
tedy vrhnout na analyzu dat.

Analyza

V nasledujicim textu se podivame na to, kolik energie jsem schopny
nacpat do boileru, kolik do topeni, do baterie a kolik ji zbude.

Boiler

Boiler je v mém pripadé primarnim ulozistém pro prebytky vyrobené
energie. Do boileru o objemu 1501 mUzu pfi ohfevu o 60°C ulozit
péknych 10kWh.

boiler_objem <- 150 #1

boiler_delta T <- 60 #K; rozdil teplot vstupni voda/vystupni
boiler_akumulace <- boiler_objem * boiler_delta T * 1.163 #kolik
bolier muze naakumulovat [Wh]

Zdroj tzb-info.cz

Tolik teplé vody ale naSe rodina nezvladne bohuzel (nebo spis
bohudik) vyplacat. MUj odhad (nepodlozeny méfenim) je, Zze denné
spotfrebujeme z boileru nejméné 4.5kW. Z toho je 1kWh vlastni ztrata
boileru.

boiler_spotreba <- 4500 #Wh

Na zaCatku roku predpokladam boiler uplné studeny.

boiler_stav <- 0 #okamzita hodnota energie ulozene v boileru
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Pro analyzu si pfipravim dva sloupce. Spotreba_boiler je uren pro
energii ulozenou do boileru (spotfebovanou z FV paneld). Stav_boiler
obsahuje aktualni energii ulozenou v boileru pro dany den.

df_day$spotreba_boiler <- NULL
df_day$stav_boiler <- NULL

Nasledné spotreba_boiler a stav_boiler spocitame ve for cyklu

for (i in (1:nrow(df_day)))

{
chybi <- boiler_akumulace - boiler_stav
increment <- df_day$"AC.System.Output..W."[1i]
if (increment > chybi)
{
increment <- chybi
3
boiler_stav <- boiler_stav + increment - boiler_spotreba
if (boiler_stav < 0)
{
boiler_stav <- 0
¥
df_day[i, "spotreba_boiler"] <- increment
df_day[i, "boiler_stav"] <- boiler_stav
}

Celkovy soucet energie spotfebované boilerem a vypis do konzole

sum_spotreba_boiler <- sum(df_day$spotreba_boiler) / 1000
cat(paste("Boiler spotrebuje", round(sum_spotreba_boiler), "kwh",
", v cene", round(sum_spotreba_boiler*cena_nakup), "Kc\n"))

Boiler spotrebuje 1501 kWh , v cene 4803 Kc

V mém pfipadé je boiler super ulozisté, zvladne ulozit velké mnozstvi
energie (zhruba 33% vyrobené) za relativné malo penéz. Vzhledem

k tomu, ze uz boiler vlastnim, investice se omezi pouze na wattrouter a
v meém pfipadé jesté na tfifazove topné téleso. Vétsi boiler by byl asi
lepsi, ale dokud funguje, ménit ho nebudu.
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Az soucCasny boiler doslouzi, rad bych koupil 200l boiler se dvéma
télesy jedno ve spodni Casti natapéné energii z FV na 80C, druhé
uprostfed natapéné ze sité na 50C.

Elektrické topeni

Elektrické topeni je sekundarni ulozisté prebytkd. Nahfivani vody

v akumulacni nadrzi pfijde na fadu po nahrati boileru. Pochopitelné
pouze v topné sezoné. Pro energii ukladanou do topeni (topna patrona
v akumulaéni nadrzi 500l) nenastavuju zadny limit. Jinymi slovy
predpokladam, ze topeni seZzere neomezené mnozstvi energie.

Bohuzel si nevedu zadné statistiky od kdy do kdy topim, takze topnou
sezonu pouze odhadnu z toho, Ze priimérna denni teplota (za tfi dny)
poklesne pod 10°C.

df_day$TopSez <- filter(df_day$Ambient.Temperature..C.,
c(1/3,1/3,1/3), circular=T) < 10
cat(paste("Delka dopne sezony",sum(df_day$TopSez), "dni\n"))

Na zakladé topné sezény a spotieby boileru mizeme snadno dopocitat
kolik energie zbyde na topeni.

df_day$spotreba_tuv <- (df_day$AC.System.Output..W. -
df_day$spotreba_boiler) * df_day$TopSez
df_day$spotreba_tuv[df_day$spotreba_tuv < 0] <- 0

a nasledna statistika

sum_spotreba_tuv <- sum(df_day$spotreba_tuv)/1000
cat(paste("Topeni spotrebuje", round(sum_spotreba_tuv), "kwh", ",
v cene", round(sum_spotreba_tuv*cena_nakup), "Kc\n"))

Topenli spotrebuje 879 kWh , v cene 2812 Kc

Je vidét, Ze do topeni se pfilis energie neulozi, zhruba 20%. Realné
bude toto Cislo jesté nizSi, protoze zanedbavam vlastni spotrfebu
domacnosti. Nicméné vzhledem k nizké pofizovaci cené se zda, ze
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navratnost pridani druhé topné patrony do akumulacni nadrze je
celkem kratka.

Baterie

Baterie jsou v souCasné dobé pomérné Stédfe dotované a
pravdépodobné z tohoto dlvodu jsou jednotlivymi prodejci pomérné
silné tlaCené do hlav zakaznikd. Pojdme se podivat, jak to vychazi
v mem pfipadé.

Do baterie bych ukladal prebytky, které se nepodafi ulozit do boileru a
topeni. Pro LiFePo technologii plati, ze ji neni rozumné mozné vybit
pod 30% kapacity. Pro jmenovitou kapacitu tedy plati

kapacita_baterky <- 7100
max_vybiti_baterky <- 0.3

Pro jednoduchost nebudu uvazovat ucCinnost nabijeni baterii, jejich
samovybijeni, ani to, Ze béhem pracovniho tydne baterii nebudu
schopny plné vybit. Jedna se tedy o extrémné optimisticky odhad.

df_day$baterka <- (df_day$AC.System.Output..W. -
df_day$spotreba_boiler - df_day$spotreba_tuv)
df_day$baterka[df_day$baterka < 0] <- 0
df_day$baterka[df_day$baterka > kapacita_baterky*(1-
max_vybiti_baterky)] <- kapacita_baterky*(1-max_vybiti_baterky)

A nasledna statistika

cat(paste("Dodano do baterie", round(sum_baterka), "kwh", ", v
cene", round(sum_baterka*cena_nakup), "Kc\n"))
cat(paste("Pocet dni kdy baterka udela alespon 20% cyklus",
sum(df_day$baterka > kapacita_baterky*(1-
max_vybiti_baterky)*0.2),"\n"))

Pocet dni kdy baterka udela alespon 20% cyklus 153
Dodano do baterie 718 kWh , v cene 2299 Kc

6/17



Vysledek je neradostny, pres astronomickou pofizovaci cenu baterie

i ve velmi optimistickém odhadu, zvladne ulozit energii v cené 2300 K¢
rocné. Navratnost je v mém pfipadé daleko za zivotnosti baterie.
Realné nikdy. Je lepsi prebyte¢nou energii prodat za 0.8 KC a nasledné
za 3.2 K¢ nakoupit.

Nékdo by mohl namitnout, Ze baterii mizu pouzit jako primarni ulozisté
pFebytkd misto boileru. To ale nedava pfi cca 6% rozdilu ceny kWh

v nizkém a vysokém tarifu smysl. Navic bych pak z baterie nahfival
vodu v boileru, pfipadné topeni a to bych si pfipadal opravdu jako
blbec... )

DalSi argument pro baterii je, Ze mize slouZit jako zaloha sité. Pokud
ma ale baterie slouzit jako opravdova zaloha sité, tak ji nesmim vybijet
prakticky vibec, protoze ji potfebuju pfi vypadku sité nabitou.

Baterii v dalSich vypocétech neuvazuji (kapacitu baterie nastavuiji
na nulu).

Dodano do sité

Pro jednoduchost uvazuiji, ze vSe co nebylo ulozeno do boileru, topeni
nebo baterii prodam zpét do sité. Jak uz zaznélo v uvodu — je to
znacné pesimistické, ale pokud bude tento pesimisticky odhad davat
ekonomicky smysl, stavbé elektrarny nic nebrani.

df_day$dodano_do_site <- df_day$AC.System.OQutput..W. -
df_day$spotreba_boiler - df_day$spotreba_tuv - df_day$baterka

A opét statistika

sum_dodano_do_site <- sum(df_day$dodano_do_site)/1000
cat(paste("Dodano do site", round(sum_dodano_do_site), "kwh", ", v
cene", round(sum_dodano_do_site*cena_prodej), "Kc\n"))

Dodano do site 2095 kWh , v cene 1676 Kc
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V mém odhadu dodame do sité zhruba 45% vyrobené energie
(zanedbavam vlastni spotfebu domacnosti).

Zaver

Zbyva zaverecna statistika a vypocCet navratnosti. Dale pro jistotu
kontrolni soucCet, jestli se mi néjaka energie pfi vypocCtu neztraci.

celkovy_zisk <- sum_dodano_do_site*cena_prodej +
sum_spotreba_tuv*cena_nakup + sum_spotreba_boiler*cena_nakup +
sum_baterka*cena_nakup

cat(paste("Celkovy soucet",
round(sum_dodano_do_site+sum_spotreba_tuv+sum_spotreba boiler +
sum_baterka), "kwh", ", v cene", round(celkovy_zisk), "Kc\n"))

cat(paste("Navratost", round((naklady) / celkovy_zisk,1),
"let\n"))

Celkovy soucet 4475 kWh , v cene 9292 Kc
Navratost 14 let

Je vidét, ze i pfes velmi pesimistické odhady je navratnost vstupni
investice v dobé planovaného zivota elektrarny. Realné bude
pravdépodobné jeste kratsi.

Navratnost by se dala znaCné zkratit realizaci pouze jednofazového
feSeni. To se mi ale technicky nelibi.

Na uplny zavér jesté graf, Modra — boiler, Zelena — topeni, Cerna —
prodano do sité, Obalka — celkova vyroba.

plot(df_day$bate, df_day$AC.System.Output..W., type="1",
xlab="Date", ylab="E [Wh]")

lines(df_day$Date, df_day$spotreba_tuv + df_day$spotreba_boiler +
df_day$baterka, type="1", col="red")

lines(df_day$Date, df_day$spotreba_tuv + df_day$spotreba_boiler,
type="1", col="green")

lines(df_day$Date, df_day$spotreba_boiler, type="1", col="blue")
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#cena za 1kWh v Kc
cena_nakup <- 3.2
cena_prodej <- 0.8

kapacita_baterky <- 0 #7100
max_vybiti_baterky <- 0.3

naklady <- 130000

boiler_objem <- 150 #1

boiler_delta T <- 60 #K; rozdil teplot vstupni voda/vystupni
boiler_akumulace <- boiler_objem * boiler_delta T * 1.163 #kolik
bolier muze naakumulovat [Wh]

boiler_spotreba <- 4500 #Wh

boiler_stav <- 0@ #okamzita hodnota energie ulozene v boileru

#HiH#HH RS R #HAE Nactenl vstupnich dat ######H#HHRHH##HH#IH?
df <- read.csv("pvwatts_hourly_4.5kW.csv", skip=17)

#0dstraneni posledni radky s celkovym souctem
df <- head(df, -1)

df_day <- df[,c("AC.System.Output..W.",
"Ambient.Temperature..C.")]
df_day$bDate <- ISOdate(year=2020, month=df$Month, day=df$Day)

#dennli soucet vykonu

df_sumP_day <- aggregate(AC.System.Output..W. ~ Date, data=df_day,
sum)

df_sumP_day$AC.System.Output..W. <-
df_sumP_day$AC.System.OQutput..W. * 1.15

#denni prumer teploty
df_mean_temp_day <- aggregate(Ambient.Temperature..C. ~ Date,
data=df_day, mean)

#spojeni ramcu

df_day <- merge(df_sumP_day, df_mean_temp_day)
df_day$Ambient.Temperature..C. <-
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round(df_day$Ambient.Temperature..C., 2)

HUHHHHHHH R R R HHARHRE Bloler #HHBHHBHHHBHHHHHBHHH
df_day$spotreba_boiler <- NULL
df_day$stav_boiler <- NULL
for (i in (1:nrow(df_day)))
{
#tohle bych potreboval nahrat
chybi <- boiler_akumulace - boiler_stav
increment <- df_day$"AC.System.Output..W."[1i]
if (increment > chybi)
{
increment <- chybi
3
boiler_stav <- boiler_stav + increment - boiler_spotreba
if (boiler_stav < 0)
{
boiler_stav <- 0
¥
df_day[1, "spotreba_boiler"] <- increment
df_day[i, "boiler_stav"] <- boiler_stav

#celkova spotreba bioler v kWh

sum_spotreba_boiler <- sum(df_day$spotreba_boiler) / 1000
cat(paste("Boiler spotrebuje", round(sum_spotreba_boiler), "kwh",
", v cene", round(sum_spotreba_boiler*cena_nakup), "Kc\n"))

HUHHHH BB R BB R RRHAR TOpeN1l #HHAHH#HHHBHHRHHBHEHR
#energie spotrebovana do topeni, neni omezena
#jenom ohrati 5001 vody z 20 na 80C spotrebuje 35kWh.

#topna sezona

df_day$TopSez <- filter(df_day$Ambient.Temperature..C.,
c(1/3,1/3,1/3), circular=T) < 10

cat(paste("Delka dopne sezony", sum(df_day$TopSez), "dni\n"))

#plot(x=df_day$Date, y=df_day$Ambient.Temperature..C.)
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#points(x=df_day$Date, y=df_day$TopSez, col="red", pch=".")

#plot(x=df_day$Date, y=df_day$AC.System.Output..W., type="1")
#points(x=df_day$Date, y=df_day$TopSez*1000, col="red", pch=".")

df_day$spotreba_tuv <- (df_day$AC.System.Output..W. -
df_day$spotreba_boiler) * df_day$TopSez
df_day$spotreba_tuv[df_day$spotreba_tuv < 0] <- 0

#celkova energie spotrebovana topenim

sum_spotreba_tuv <- sum(df_day$spotreba_tuv)/1000
cat(paste("Topeni spotrebuje", round(sum_spotreba_tuv), "kwh", ",
v cene", round(sum_spotreba_tuv*cena_nakup), "Kc\n"))

HU#HBHBHAEHHBHBHA#HRE BaterKy ####HH#HBHBHERHBHBHEH
#Jako hruby odhad co nenacpu do vody nacpu do baterek
#pocitam ze co do ni jeden den ulozim druhy den spotrebuju

df_day$baterka <- (df_day$AC.System.Output..W. -
df_day$spotreba_boiler - df_day$spotreba_tuv)
df_day$baterka[df_day$baterka < 0] <- 0
df_day$baterka[df_day$baterka > kapacita_baterky*(1-
max_vybiti_baterky)] <- kapacita_baterky*(1-max_vybiti_ baterky)
#lze vyuzit pouze 70 az 80% kapacity

sum_baterka <- sum(df_day$baterka)/1000

cat(paste("Dodano do baterie", round(sum_baterka), "kwh", ", v
cene", round(sum_baterka*cena_nakup), "Kc\n"))
cat(paste("Pocet dni kdy baterka udela alespon 20% cyklus",
sum(df_day$baterka > kapacita_baterky*(1-
max_vybiti_baterky)*0.2),"\n"))

HUHHHHHHHHHH AR #HEE dodano dO site ##H#HHHHUHHHHHHHHHHHHHY
df_day$dodano_do_site <- df_day$AC.System.OQutput..W. -
df_day$spotreba_boiler - df_day$spotreba_tuv - df_day$baterka
sum_dodano_do_site <- sum(df_day$dodano_do_site)/1000
cat(paste("Dodano do site", round(sum_dodano_do_site), "kwh", ", v
cene", round(sum_dodano_do_site*cena_prodej), "Kc\n"))
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celkovy_zisk <- sum_dodano_do_site*cena_prodej +
sum_spotreba_tuv*cena_nakup + sum_spotreba_boiler*cena_nakup +
sum_baterka*cena_nakup

#celkovy soucet

cat(paste("Celkovy soucet",
round(sum_dodano_do_site+sum_spotreba_tuv+sum_spotreba_boiler +
sum_baterka), "kwh", ", v cene", round(celkovy_zisk), "Kc\n"))

cat(paste("Navratost", round((naklady) / celkovy_zisk,1),
"let\n"))

plot(df_day$Date, df_day$AC.System.Output..W., type="1",
xlab="Date", ylab="E [Wh]")

lines(df_day$Date, df_day$spotreba_tuv + df_day$spotreba_boiler +
df_day$baterka, type="1", col="red")

lines(df_day$Date, df_day$spotreba_tuv + df_day$spotreba_boiler,
type="1", col="green")

lines(df_day$Date, df_day$spotreba_boiler, type="1", col="blue")

write.csv(df_day, "df_day.csv'")

Priloha — CSV soubor z PVWatts
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"PVWatts: Hourly PV Performance Data"
"Requested Location:","..."
"Location:","PRAGUE, CZECH REPUBLIC"
"Lat (deg N):","50.1"

"Long (deg E):",6"14.28"

"Elev (m):","366"

"DC System Size (kw):","4.5"

"Module Type:", "Standard"

"Array Type:","Fixed (roof mount)"
"Array Tilt (deg):",6 "42"

"Array Azimuth (deg):","180"

"System Losses:'",'"11.42"

"Invert Efficiency:","96"

"DC to AC Size Ratio:","1.2"

"Average Cost of Electricity Purchased from Utility ($/kwh):","No
utility data available"

"Capacity Factor (%)","9.9"

"Month", "Day", "Hour", "Beam Irradiance (W/mA2)","Diffuse Irradiance
(W/mA2)", "Ambient Temperature (C)","Wind Speed (m/s)",'"Plane of
Array Irradiance (W/mA2)","Cell Temperature (C)","DC Array Output
(w)","AC System Output (w)"

1", "a","e","o","o","2.8","9", "0","2.8","0","0"

fqm, a2, """, "e","o","2.8","10","0","2.8","0","0"

fqt,tam, "2", "e","o","2.6","112","0","2.6","0","0"
fqm,M"am","3","e","o","2.3","10","0","2.3","0", "0"

fam,tant, "4", "e","e","2","9.3","0","2","0", "0"

fq", 2", "s" "o",6 "oe","2.8","8.7","0","1.8","0","0"
"q","1","s","o@","0","1.1","8","0","1.1","0", "0"

M, 7", "e", "e","2.5","7.5","e","2.5","0", "0"

", Mm", "g","e", "a12", "2", "7","10.447","0.796","46.379","22.577"
"qm,M"am", "o", "o","38","1.4","7","33.544","0.64","149.017","123.286"
"q","a","10","5","89","1.7","7","96.195","2.145","424.525","393.18

H1"’"1"["11"[H54"’"122"’H2.1"’H7"’H194.629H’H4.48"’H859.®65H’H808.
H1","1"’H12"’H105H’"131"’H2.4"’H7"’"269.154H,H6.325H’"1166'936H’H1

"1","1"["13"[H66H,"108"["3"’H7H,"185'749"’H5.492H’H807'138H,"766'9
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|I1ll, II1II’ Il14|l’ II4II’ "68", ll2ll’ l|7|l’ ll75.222"’ ll2 -296", ll331. 664", "302-286"
||1ll, II1I|’ ll15|l’ IIOII’ "16", "_0-2"[ II7II, II13.943I|’ Il_1.229"’ "62.429", "38.33

"i", 1", "16","e@", 0", "-0.2","7.7","0","-0.2","0", "0"

"i","a", 17", "e","@","-0.3","8.3","0","-0.3","0", "0"

"i", 1", 18", "e@","@","-0.3","9", "0","-0.3","0", "0"

"i", 1", "19","e@","@","-0.2","8.5","0","-0.2","0", "0"

"i", 1", "2e","e@","0", "0", "8","0", "0", "0", "0"

"qn, mat, t21", "e", "e", "-0.4","10", "0", "-0.4","0", "0"

"i", 1", "22","e@","0","-0.9","10.3","0","-0.9", "0", "0"

"q", "at, "23", "e","e","-1.3","10.7","0","-1.3","0", "0"

"q", "2, "M, "e","e","-1.8","11","e","-1.8","0", "0"

"pv, 2", "1t "e","e","-1.7","12.7","e","-1.7","0", "0"

"pn, 2", "2t "e","e","-1.6","14.3","0","-1.6","0", "0"

"gv, 2", "3", "e","e","-1.5","16", "0","-1.5","0","0"

"in, 2", 4", ve", "e","-1.5","14.7","0","-1,5","0", "0"

"i", 2", "s", "e","e","-1.6","13.3","0","-1.6","0","0"

"iv, 2", "e","e","e","-1.6", 12", "0","-1.6","0", "0"

"qn, m2m, M7t ve", "e", "-1.3","12","e", "-1.3", "0", "0"

"qn, m2n, tgt, me", "ot "-1", 12", "7,822", "-1.862", "35.114", "11.519"
"qn, M2, MM, "e", "38","-0.4", "11", "33.508", "-0.954", "149.857", "124.

"qn, "2, "1e", "e", "7e", "-0.4", "12", "66.722","-0.466", "297.791", "269
"i", 2", "11","e", "90", "-0.3", 13", "87.839","-0.077", "391.402", "360
"pn, 2", "12", ", "92", "-0.3", 14", "89.928","-0.051", "400.669", "369
"qn, "2, "13", "e", 87", "-0.7","12.3","87.362","-0.459", "389.903","3
"qn, M2, 14", me", "5Q", "-1,2", "10.7", "58.822", "-1.34", "263.496", "23
"qn, M2, 15", "o, M17", "-1.6", "9", "14.819", "-2.484","66.701", "42.52

||1|l, II2I|’ ll16||’ IIOII’ ||0|l, II_1.7I|, Il8lI, IIOH’ ll_1.7l|, I|OI|’ IIOII
||1|l, I|2||’ Il17||’ "0", ||0|l, l|_1.9l|, ||7II, IIG)H’ "_1-9", I|G)I|’ IIOII

ll12l|’ ||31|l’ l|8||’ IIOH, Il18l|, Illll, l|1||’ |l15.782l|, ||_1.714|l’ l|70.807||’ ll46.554||
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||12||’ ||31|l, ll9l|’ ||43||’ |l81||’ ll1||’ ||1|l’ |I141.427I|’ ll3 .4"’ ||618 . 691"’ ||583. 024

||12||, ll31ll’ l|10||’ II108", ll106ll, ll2l|’ |l1l|’ ||228 . 34"[ l|8 . 782"’ ||977 . 326"’ ||932

l|12||, ll31ll, l|11||, l|16|l’ ||111|l’ ll2||’ ll2 . 1"’ ll127 . 074", ||4. 71"’ |l554. 665", ||52

l|12||’ ||31|l’ l|12||’ II@III ll46l|’ ll1.9||’ ll1l|, I|38'947||’ ll1.192||’ I|172.62||’ ll146'4

||12l|, ll31ll, ll13ll, ”O", ll38l|, ll2l|, ||1|l’ ||32 . 141"’ IIO . 259"’ l|143 .013"’ ll117 .39

|l12||’ ll31ll, ll14ll, "O", Il23l|’ ll2l|’ |l1ll, II19 .409"’ n _O . 309"’ ll86 . 569"’ Il62 . 023

"12","31","15","e@","6","1.9","1","5,042","-1.093","22.564","0Q"
"12","31","16","e@","0","2","0@","0@","2","0","O"
"12","31","27","e@","o","2", """, "0", 2", 0", "0"
"12","31","28","e@","0","2.4","1","0","2.4","0",""0"
"12","31","219","e@","0","2.4","2.1","@","2.4","0@","O"
"12","31","20","0@","0","2.4","1","0","2.4","0",""O"

"12", "31","22","e@","0","2.5","1","0@","2.5","0",""0"
"12","31","22","0", "0", "2.6","1", "0", "2.6","0", "0"
"12","31","23","e@","0@","2.8","1","@","2.8","0","0"

"Totals", ,

,'548990", "639125", '70832.4", "35457", "1042862.04", "92150.127", "409

Pridat nazor
e 17. 2. 2021 20:47

bunak
Jesté nedavno by na to stacCil Excel. Kdyz to tak Ctu, byla by to
vyzva pro senzory pana Malého.
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https://www.root.cz/prihlasit/nazory/?refUrl=%2Fgreatlama%2Fnavratnost-fve-v-r%2Fpridat%2F
https://blog.root.cz/greatlama/navratnost-fve-v-r/1061034/
https://www.root.cz/uzivatel/1090574/
https://www.root.cz/uzivatel/1090574/

e 19. 2. 2021 16:28

Greatlama
Kazdy to asi vidi jinak, pro me by delat tohle v excelu bylo utrpeni.

S tema senzorama a obecne merenim souhas. Pokud colvek nema
data o spotrebe, tak se navratnost odhaduje blbe. A vubec by to
nemuselo byt drahe, merit jako douho sviti kontrolka na boileru,
nebo topi siprala pro topeni by bylo trivialni. Dopocitat z toho
vykon/spotrebovanou energii (s dostacujici presnosti) by nebyl
problem.

Pridat nazor
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https://blog.root.cz/greatlama/navratnost-fve-v-r/1061185/
https://www.root.cz/uzivatel/373852/
https://www.root.cz/uzivatel/373852/
https://www.root.cz/prihlasit/nazory/?refUrl=%2Fgreatlama%2Fnavratnost-fve-v-r%2Fpridat%2F

