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* "a(F ) ~ Python(# #2)

(=)F =% 3

#3l :Bpythonendf o #4738 B > JL 3 k< £ 8 S
import numpy as np

import matplotlib.pyplot as plt

class SpaceStation:

def init (self, name):

self.name = name

/S

¥ #ic (Solar Constant): ¥ 3f #Lif T = 1545 545 B 4 5
1361 W/m?

\\\?{r

HK
e

self.solar irradiance = 1361

#x B Sk

self.panel area = 2500

o ff (T o R ) - BTRE S F R

self.panel efficiency = 0.30



kg (30%)
$ic
self.battery capacity = 200000

#
#

\\\?{r

BT

=H

# 7 % & (Watt-hours, Wh)

self.current_battery = 50000

# 447 & (Wh)

BET R (2@ g T )

self.base load = 80000

#AF (W)- 82 k8- F%%KGF S

def calculate generation(self, is_in_sunlight):

FEE TR E (W)

if is_in_sunlight:

BETE = BMEA * o f ¢ o

return self.solar irradiance * self.panel area * self.panel efficiency
else:

return 0.0

def update(self, dt seconds, is_in_sunlight):

{ #7,% ¥uk i (dt_seconds: PFFRFH £ )"

#l 3 E#FRE4R

generation_power = self.calculate _generation(is_in_sunlight)
net_power = generation_power - self.base load

$ERE (RELAT ) EL%RT)

#2. 8 i & %1 (Power * Time = Energy)

4 % LFW)* £(s) #H 5 L P(Wh) > % 12 3600
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energy change =net power * (dt_seconds / 3600.0)
#3. LATR P K
self.current _battery += energy change

IR AR R (P AR S E 4 A M 0)
if self.current battery > self.battery capacity:
self.current_battery = self.battery capacity
#OTE s SRR ERY A
elif self.current battery < 0:
self.current battery = 0
R S
return generation power, self.current battery
#OER R
# ik Sk
orbit_period = 90 * 60
#OPLEEH 90 &4 (& 3leniid i)
eclipse_duration = 35 * 60
# LB HER 35 A4 (BIRFFASE)
total time =4 * 60 * 60
#OEHERER D4 )P (525 BRGERY)
dt=60# PFRFHE 1 &F 60 fi3+ 8 - =
#o A d it Fo 2
iss = SpaceStation("International Space Station")
#OEE IR T

time_history =[]



battery history =[]

generation_history =[]

sunlight history = []

#1 &5 R0 fEABERE

# B et B

current_time = 0

while current time < total time:

#38Fw dig ® eniz ¥ (0~ orbit_period)
orbit pos = current_time % orbit_period
#OEETEE AR R (B v Ak BRAER)
#oXRPER = Wi - BERER

sunlight duration = orbit_period - eclipse duration
if orbit_pos < sunlight duration:

is_in_sunlight = True

sun_status = 1

else:

1s_in_sunlight = False

sun_status =0

AT Tk

gen, bat = iss.update(dt, is_in_sunlight)

time history.append(current time / 60)

#o s e

battery history.append(bat / 1000)



# # 5 kWh
generation_history.append(gen / 1000)

# 45 kW

sunlight history.append(sun_status * 100)
#oox k> R AT

current_time += dt

#ig Bl %

fig, ax1 = plt.subplots(figsize=(10, 6))
#HEUTR TR (S

color = 'tab:blue’

ax1.set xlabel('Time (minutes)')

axl.set ylabel('Battery Level (kWh)', color=color)

axl.plot(time history, battery history, color=color, linewidth=2,
label='Battery Storage')

ax1.tick params(axis='y', labelcolor=color)

axl.set ylim(0, iss.battery capacity / 1000 * 1.2)

B RY phie

ERUEDHE (4 )

ax2 = ax1.twinx()

color = 'tab:orange'

ax2.set_ylabel('Solar Generation (kW)', color=color)

ax2.plot(time history, generation history, color=color, linestyle='--,

label="Solar Gen')
ax2.fill_between(time history, 0, generation_history, color="orange',

9



alpha=0.1)

#EI RE

ax2.tick params(axis='y', labelcolor=color)

# T IER R

#d ¥R A TIERFw

for 1 in range(len(time_history)-1):

if sunlight _history[i] == 0:

plt.axvspan(time history[i], time history[i+1], color='gray', alpha=0.2)
plt.title(f' Space Station Power Simulation ({total time/3600} Hours)")
fig.tight layout()

plt.grid(True, linestyle=":', alpha=0.6)

plt.show()
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https://scitechvista.nat.gov.tw/Article/c000003/detail7ID=b758 1 bfc-eb5{-
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(=) P+ 3ke o 202529 7% 11 p » Bp
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