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li_battery_test.f

'“ i#_\jz/coding: Ulgitei
# li_ion battery charge discharge test 500[g]

# li_battery_test.py
#GPIORDE  a—IILEAVR—k
import RPi.GPIO as GPIO
# timeZ473")—h bsleepz A iR—bk
from time import sleep
WGPIODE—FZEVBESTHEEY HGPIO.BOARET S
GPIO.setmode (GPIO.BOARD)
HELES132HNB S LLECDEEZhigh(MENTESKLIITHED)
GPIO.setup (13, GPIO.OUT)
GPIO.output (13, GPIO.HIGH)
#NT(FEIX600)EME. 7*NT/3HEFEE (5V) ZNEI#EYR T
N = 500
NT = 600
NT2=NT/100
NT3=7*NT/3
GPIO.setup(11, GPIO.OUT)
sleep(NT2)
foriinrange(N):
# FEERLA
GPIO.output(11, GPIO.HIGH)
sleep(NT3)
# MERE
GPIO.output(11, GPIO.LOW)
sleep(NT)sleep(4)
GPIO.cleanup() -
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libgyfery\dﬂ‘(_processing.py

- coding: utf-8 —*-
#Li_ion_batterys e T—2DRPAL EELIE
| # li_battery_data_processing.py

import openpyxl| as excel
import pandas as pd

import matplotlib.pyplot as plt
import numpy as np
%matplotlib inline

#book = excel.workbook ()
book =
excel.load_workbook("4_7 504 _1 _7.xlsx")

d = pd.read_excel("4_7_504_1_7.xlsx")
#a = d[B].values

#a = book[B].values
num = len(d)

#num = len(book)

sheet = book.worksheets[0]
#output = book.worksheets[1]

I_ignore = 2
i_discharge = 20
i_charge = 20

iter = (num-i_ignore)//(i_discharge+i_charge)

X =]

y =]

for j in range (iter):
sum1 = 0.0
sum2 = 0.0

i_plus = j*(i_discharge+i_charge) +i_ignore

N



| liyéerymmcessing.py DDODx

for i in range(i_discharge):
num =i+ i_plus

B1 ="B" + str(num)

C1 ="C" + str(hnum)

Bval = sheet[B1]

Cval = sheet[C1]

sum1 = sum1 + Bval.value
sum2 = sum2 + Cval.value

Do

capacity = 10.0%4.0/50.0%(sum1-
sum2)*1000.0/60.0/60.0

y.append (capacity)
x.append (j)

np.savetxt(‘out.csv',y,delimiter=",")

fig = plt.figure()

ax = fig.add_subplot(1,1,1)
ax.scatter(x,y)
ax.set_xlabel(‘ieration’)
ax.set_ylabel (‘capacity(mAh)")
ax.set_title('capacity change’)

fig.show ()

Y = np.array(y.T)

Y.to_csv('./out.csv'
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li_battery_current_cutoff.py

B{EDSEA
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python
li_battery_current_cutoff.py
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j_o

# —*- coding: utf-8 -*-

# li_ion battery current cutoff measurement

# li_battery_current_cutoff.py

#GPIORADEY a—ILEFAR—b

import RPi.GPIO as GPIO

# timeZ5473") —h bsleepr A R—k

from time import sleep
#GPIODE—FZE BB THEET HGPIO.BOARET S
GPIO.setmode(GPIO.BOARD)

#NT(FTEIFIO)MEFTE. NT/2HHENELZDEERE

BINT = 10

NT2=NT/2

# FJEERIR

GPIO.setup(11, GPIO.OUT)
GPIO.output(11, GPIO.HIGH)
GPIO.setup(13, GPIO.OUT)
GPIO.output (13, GPIO.HIGH)sleep(NT)
# WERE

GPIO.output (11, GPIO.LOW)sleep(NT2)
# B EBsR

GPIO.output (13, GPIO.LOW)

sleep(4)

GPIO.cleanup() e\
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Lli_battery_eq_circuit.py)

o
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* ko/-HFEHOEIMEE v T v I—&E

e NFET RMERE | WER=E R1(Q) R2(Q) C (F)
#1 (Gv) | AHH ABH 0.94 1.1 0.10
#3 (FFvy) [ 500 [|IBAE | 4 10mAH | 0.65 153 0.07
#4 CGFran) 0 [a] 40mAH ? 0.70 07 0.08
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# Li_ion_batteryZ{fiE B8 T —F DRPAL, E EME
# li_battery_eq_circuit.py

import openpyxl as excel
import pandas as pd

import matplotlib.pyplot as plt
import numpy as np

import math

book =
excel.load_workbook ("current_test_3.xIsx")

d = pd.read_excel("current_test_3.xIsx")

num = len(d)
sheet = book.worksheets[0]

R=125

i_ignore = 1000

BB = "B" + str(i_ignore)
BBval = sheet[BB]

foriin range(i_ignore,num):
inum = i
Bl ="B" + str(inum)
Bval = sheet[BI]
ch = Bval.value-BBval.value

ifch (0.1:
BBval= Bval

else:
VV1 = BBval
VV2 = Bval
njump = inum
break

V1 =VVl.value
V2 = VV2.value

ns = njump + 100
BF ="B" + str(ns)
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\/ li_battery_eq_circuit.py> >0 ¥

VV3 = sheet[BF]
V3 =VV3.value

current =V1/R
R1R2 = (V3-V1)/current

R2 = (V3-V2)/current
R1 =R1R2 - R2

e= 271828
V4 =(V3-V2)/e

for j in range(njump,num):

BE = 'B" + str())
BBE = sheet[BE]

if (V3-BBE.value) (V4 :
jtconst = j —njump
VE = BBE.value
break

Tconst = jtconst*0.01
CR2 = Tconst

C=CR2/R2

print("V1="V1, "(V)")
orint("V2=",V2, "(V)")
print("V3="V3, "(V)")
print("(R1=",R1, "(Q)")
print("R2=",R2, "(Q)")
print("C=",C, "(F)")

print("CR2=", CR2," time constant’)

print(*(V3-V2)/ (V3-VE)=", (V3-V2)/(V3-VE),"about e (=

2.718)")
BEDSEA
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% ZT. python li_battery_eq_circuit.py
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Y AR—JLL. #ELyTKeras & tensorflowx 4 v A F — AL LT F I v, ZHTHE
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temp_data.csvétest_data.csvE A AELTAITBS S L
li_battery_lifespan_regression_prediction.pyZz#HLFE 9 ( Jupiter notebook @ fELV75.docx

ZTSEICLTRSELY)
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