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Antarikchya Pratisthan Nepal [APN] e

“Vision 2050: a vision to launch
Nepal’s First Astronaut in Space
by 2050”

space technology in Nepal”



A

Next Generation Space Tech Engagement Program
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Science, Technology, Innovation and
Capacity-Building in Nepal through PHI

“Train and develop space engineers and in house space
facilities in Nepal”
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FOR THE GOALS
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Antenna Lab Development at Satellite Research Fellow at  GS antenna maintenance at
Khwopa Eng. College Satellite Testing Lab at India NAST
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Antarikchya Pratisthan Nepal

Space Projects

e Danfe
e Munal
e Danfe-Il [PHI-1]
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SPACE MISSION

Education Programs

e PaperSat
e E-Cube
e SastoCube




MUNAL

High School Satellite Consortium
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High School Satellite: MUNAL "

ANTARIKCHYR
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e 9 High School Students (KUHS and Government School)
e To be launched on August 2023

Computer
Aided
Design
(CAD)

Printed Circuit
Boards(PCBs)
fabrication
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Project MUNAL ANTRRKCHYS

MUNAI

SPACE MISSION

Objectives:
e In house design, build, test and launch of Nepal's first High
School CubeSat
e To demonstrate novel SPDM based COM/OBC designed
in-house
e To give continuity and improvement to two Missions of
NepaliSat-1: Store & Forward (S&F) and Imaging Mission

Specifications
Dimension 1U (100X100X113.5) mm
Weight 1.051 kg
Harness Backplane Board
Missions Camera, PACDS, SPDM, Art
mission .

i OBC : On-Board Computer

i EPS : Electrical Power Supply

. SPDM : Satellite System on Chip Payload Demonstration

i Mission

i PACDS : Passive Attitude Control and Determination System

.




MUNAI

BPB: Backplane Board

SPACE MISSION

* 60 pin connectors are used for all the mission boards and EPS/OBC.
* 50 pin connector for COM board (Reference: Addnics COM board

ICD)

Boards placement on BPB

SP1

L abbbbit bl

Sp2

Connector | No. of | Description
Name Pins
J1-)14 60 OBC/EPS, AB,

SPDM/PACDS, CAM
J5 50 COM Board

Swi1

SP1-SP4 12 Solar Panels
SP5 12 Antenna Panel
SW1-SW3 |2 Deployment switch

SW3




MUNAI

CAM: Camera Mission

ANTARIKCHYR
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SPACE MISSION
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Feature Specification

Cameras OpenMV H7 Plus (RGB & NIR)

Ground Swath 168*95 km (550km orbit)

Ground Sampling Distance 131m

Resolution 1280x720

Testing Image

100

120

Dead plants
or Inanimate
objects

Healthy
vegetation

o RGB Image

Testing Label

Prediction on test image

Space

|

Bad Image "I Good Image Not cloudy Cloudy

Image Classification

Image Segmentation

IR-Image



PACDS: {{3’
Passive Attitude Control and Determination

1 02_V_tM_0.1
Pe \Y 4§ 4
Xty y 18

Pt
Boasd N _
TOP_SIDE 3\

Bar

Bottom

*Reference: BIRDS-5 ADCS Design

_ 11
BIRDS Open-Source Bar Magnet 4*4(each AINiCo 5

!_ ................................... 1 rall)
' Hysteresis Rod (on Bottom :
Solar Panel on Bottom i Hysteresis 8 HyMu80

Surface) Rod




SPDM: o
Satellite System-on-Chip Payload Demo

* Demonstrate the use of integrated
Communication(COM) and On-Board
Computer(OBC) subsystem based on

novel SSoC for future cubesat missions MUNAL WSSION_80ARD2._EM_0.1 B covoresw
using LoRa(Long Range) Modulation. N &bk B D -

* ARM based Dual Core Processor with AR SO
Radio

* +22 dBm Transmitting power
* -148 dBm Receiving sensitivity

RF Shield
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Art and Culture Mission

Distribution of Major Languages
by Mother Tongues & VDCs







Danfe Space
Mission
Multi Payload CubeSat Platform (MPCP)
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SPACE MISSION OverVieW

MCPC 3U Satellite for Mission Demonstration
PX4 Demonstration Mission

Satellite System-on-Chip Demonstration Mission .
Also Ground Sensor Terminal Design for KITSUNE
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Pictured: GST installed in Melamchi River . I .
originates from the Jugal Himal at an elevation IScsurcs. Aalto-1, multi-payload CubeSat: Design, integration and
aunc

of about 5,875 m



NANEE Space Qualification Test

SPACE MISSION ANTARIKCHYR

SociPean uRSIol At

Thermal Cycle Profil
ThermoCouple S ermal Cycle Profile

HS(2h) FT(2h) HS(2h),FT(2h)

Vacuuming (1.2h) Recovery (0.6h)

FT(0.6h)

INC (2h) DEC (2n)

6.53] 8.947 10.947 14.347 16.34J 1893 2093 23.13 23.763

Time (hours)

Temperature °C

-50 CS(2h),FT(2h) CS(2h),FT(2h)

Thermal Vacuum Test at Centum Electronics,
Bangalore, India

Thermal Vacuum Test at Centum Electronics, Bangalore, India Electromagnetic Compatibility Test at Khwopa Engineering
College, Bhaktapur, Nepal



GST Design and Uplink Test o

ANTARIKCHYR
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Buck Converter Analog/Digit Sljznsor
al I/0s o
Pictured: GST PCB top side Pictured: GST battery pack
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Electronic
Compartment

Pictured: Temperature humidity sensor
and ultrasonic sensor

Pictured: GST PCB bottom side

. Long Duration test of GST
In house Design of GST for Flood Early nstalled at NAST

warning System




KITSUNE GST Installation for Flood Warning in o

i 1 1 H ANTARIKCHYR
Melamchi Municipality [Rural area
GST Melamchi River Data
120 Water Level
100 Heavy Rainfall 'r\giasﬁgvater —~ e
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Danfe-2 %.

ANTARIKCHYR
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UNOOSA'’s Access to Space for all: Payload Hosting Initiative project.
MBRSC’S 12U satellite: (PHISat)

Munal’s OBC/EPS and Danfe Space Mission in a single board. (Modular
Design)

Integrated OBC, EPS and Communication system (Bus system in a single
board)

PDR completed on May 9




PHI-I APN LoRa Payload [Danfe-2) s

ANTARIKCHYR
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Nepal’s Payload hosted by 12U MBRSC Satellite Drone Hardware and
PHISat

Software

CubeSat Constellation in Low Earth Orbit
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h d PX4 Demonstration Mission

! i | | |
Remote Ground | [ Data |
| sensor Terminal | , pae Data

17 Feneoans
| Users application Server | Ground Station
SO — s 1 (£ T+ J R —
[d Satellite System-on-Chip Demonstration
Mission

“Design a payload for CubeSat which contributes in
next-generation capacity building for in-house satellite

development in Nepal”



Antarikchya Educational
Programs

TINKER

LAB



Youwr Finvst Satellite

PaperSat




Satellite Bootcamp

CanSat training provided at Budhanilkantha
School

17 PARTNERSHIPS

FOR THE GOALS

PaperSat Space Art Comp

Localized CanSat Training
(UNISEC Derived Concept)




E-Cube

Educational Kit to educate young students about Satellite Systems
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Structure

Solar Panel

Sensor/Payload Board



Educational Training Program
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E-Cube An Educational Satellife




Capacity Building
Activities




™ SATELLITE BOOTCAMP (TRAINING)**
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ANTARIKCHYA

Designed for Leamers

Coding ElectronicsSoldering

(@) &%

Wireless Hardware Analytics/
Presentation

Printing

] (]
6 @ONE TO-ONE
TRAINEES Days < SATELLITE

¥ "2' CLASS 8
1&"&! AND ABOVE

IMPACT

I HAD TAKEN TRAININGS
FROM OTHER
ORGANIZATIONS BUT
NOTHING CAME CLOSE TO
ANTARIKCHYA'S PROGRAMS
WHICH USES SPACE
TECHNOLOGY AS A TOOL TO
TEACH CIRCUITRY,
ELECTRONICS,
PROGRAMMING AND DESIGN
IN A MORE HANDS-ON
METHOD. VERY UNIQUE.

BIN KANDEL
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3. Building a Satellite

Introduction to satellite

1. Design Process
CAD

CAD (Computer-Aided Design) s the use of com-
puter-based software to aid in design processes.
CAD software s frequently used by different types
of engineers and designers. CAD software can be
used to create two-dimensional (2-D) drawings or design pro-
three-dimensional (3-D) models which makes the i i integration. And.
user easier to visualize digitally. 2 resuit you wil make complete 1U satelite.

PCB

Assembling a Satellite

Programming a Satellite

Y will
Printed circuit board (PCB) design brings your elec- s
tronic circuits to life or in its physical form. PCB
design software makes it easier to define stable H Hy
Clcicat connecot between thecoponerts 4_Satellite Mission
placed on manufactured board.
Satellite Mission Discussion
Gl

2. Manufacturing
3D Printing

3D printing or additive manufacturing is a process in which the originally gener’ Satelhte Mizsion Implamentaion

ated CAD model is constructed into a three-dimensional object layer-bj Y. here
oheo e e wtdedemdhnﬂonﬂe-}umqm}nﬁm

ing GLOF, ot

3D printing can be done in a variety of processes in which material is deposit-
ed, joined or solidified under computer control, with material being added to-
gether to get the desired 3-D output.

PCB Manufacturing

PCB manufacturing s the process or procedure.
that transforms a circuit board design into a
physical structure based upon the specifica-
tions provided in the design package. This
physical manifestation is achieved through the
following actions or techniques: fmaging de-
sired layout on copper clad laminates

- PCB design, Soldering, 3D printing. This mmh satellite.
Soldering i popery mplmerid i
Soldering is a process in which two or
more items are joined by melting and
putting a filler metal into the joint, the
filler metal having a lower melting
point than the adjoining metal. Unlike
welding, soldering does not involve
meiting the work pieces.

Mission Presentation
‘We will have presentation and discussion on what has
‘been obtained, executed and in

 to make the satedite  process:
‘and a property functioning satellite as a result.
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ANTARIKCHYA IS TRAINING
NEXT GENERATION SPACE LEADERS

MELAMCHI '22



