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In order to stimulate the public to explore the enthusiasm and innovation potential of the

universe, the National Defense Science and Technology Bureau, the Ministry of Education, the

Chinese Academy of Sciences, the China Association for Science and Technology, and the

Central Committee of the Communist Youth League hosted a lunar exploration payload

creative design collection campaign with the theme of “Inspiring enthusiasm for exploration

and encouraging public innovation” in 2015 .

A total of 257 entire from all over the country were received . After the primary selection, 

the initial evaluation of the expert group, the public online voting, the publicity, and the final 

evaluation of the expert group, the lunar micro-ecological bio-experiment payload was the 

winner. 

Background of program
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1. Must meet the change-4 probe:Weight:≤3kg, size : ≤ 200mm*180mm ,only Two 
control command signals：release water and take pic.

2复杂力学环境下的生物固定技术The biological immobilization technology in complex 

mechanics. And 2 months keep on Launching site and 1 month during fly to moon,The

biology organism can not grow and can not Rotten

3.月面自然条件下的导光技术The light-guiding technology under lunar natural environment,

thick dust.

4.月表高真空、宽温差条件下的密封技术The sealing technology under environment of high 

vacuum ，and 1 bar inside

5.小尺度、高湿度、宽温差条件下的自主温控技术The independent temperature control 

technology under the conditions of small scale, high humidity and wide temperature range. range

-180-+120℃.

6.高湿度条件下相机防雾成像技术The Anti-fog imaging technology for cameras under high 

humidity conditions.100%

Challenge and Key technology



1）探索在月球表面低重力、强辐射、自然光照条件下动植物的生长发育
状况和光合作用效果；

To explore the growth and development of photosynthesis and

photosynthesis effects on the lunar surface under low gravity, strong radiation

and natural light;

2）通过生物科普试验载荷的实施，推动生物学知识的普及，加深普通民
众对生物学原理的了解；

To promote the popularization of biological knowledge through the

biological experiment payload, and deepen the understanding of the general

public on biological principles;

3）宣传我国探月工程成果，激发人们对宇宙探索和科学研究的兴趣，提
高人们的环境保护意识。

To publicize the results of China's lunar exploration project, stimulate

people's interest in the exploration of the universe and scientific research, and

raise people's awareness of environmental protection.

Objective of playload



Playload mounting position

 

东(East)

西(West)

北(North)/赤道(Equator)

南(South)

Structural sketch The position



Technical Indicators target

items indicators

weight 2.608kg

full size Φ173(±0.5) mm×198.3 (±0.5) mm

Light guide pipe 10mm±0.1mm

Spatial size of biological 

activity
Φ128.6×72 mm

power dissipation; 15W

Data volume 每24小时65 Mb

Data transmission rate 256B/s

Leakage rate <1.9×10-5 Pa·m3/s



Potato, Arabidopsis
Silkworm

Wheat, Arabidopsis
Bee, Bat moth

Potato, camel thorn

Wheat, Orchid

Potato、Cotton

Rapeseed、Arabidopsis

Fruit fly

Fruit fly, Yeast

Hundreds of organism

Cactus, Tooth grass Turtle, Earthworm

The screening of organism



Potato

 The fourth largest 

crop in the world.

 Chinese stapled 

strategy food. 

 Future space food.

Rapeseed

 Important oil crop.

 Beautiful scenery 

after flowering.

 Fast seed germination.

Cotton

 Important fabric 

crops.

 Large seedlings, 

good display.

Final selected species



Arabidopsis

Flowering around 12 

days for the ultimate goal. 

Fruit fly

Model animal with 

short life cycle.

Yeast

Important engineering 

microorganism. 

Fruit fly food.

Final selected species



The photosynthesis of the seeds in the lunar environment and the photosynthesis of

plants were verified by observing the whole process of seed germination, seedling

growth and flowering of plants under low gravity and strong radiation conditions, or

hatching of eggs, larval growth and development, and smashing. Inspire people's

awareness of eco-environment.

Relationship between selected species

拟南芥

ProducerProducer

Fruit fly
Food

O2

Micro-ecosystem
Consumer Consumer

O2

CO2CO2

Yeast

Rapeseed  Potato  Cotton  Arabidopsis
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Jan. 2016 to Aug. 2016, preliminary program design of payload.

Sept. 2016 to Dec. 2016, detailed design of each subsystem.

Jan. to Oct. 2017, comprehensive program design of payload.

Aug. 2017, participate the lander EMC test.

Oct. 2017 to Apr. 2018, Development of payload identification components.

May to July 2018, the identification test (including mechanical test, thermal

environment test, leakage test), complete the development of the product.

July to Sept. 2018, payload acceptance test (including mechanical test,

thermal environment test, leak test)

Research and development process
(Jan. 2016- Oct. 2018)



Structural optimization 17 times

Processing prototype 6 times

Reports more than 150

Reported nearly 100 times

Completed 35 engineering verification tests

Completed 200 biological experiments

Visited more than 50 enterprises and institutions in 15 provinces and cities

Experienced 4 times of reset process

Research and development process



The early release of water with scattered

soil, the air leaks

The water might not be released

The light pipe might be blocked by the

moon dust

The camera might not work

The data might not be transmitted, and

so on.

On-orbit risks

Research and development process



General Counsel – Academician Zhihua Zhong

Vice President of Chinese Academy of

Engineering

Provide guidance on the scientific

direction, technical guidance and resource

coordination for main issues.

Team



Commander in Chief –Hanlong Liu

Vice President of Chongqing University

Coordinate the resources to promote the

development of program, and ensure the

reliability and safety of the development

process.

Team



Team
Designer in Chief ——Gengxin Xie

xiegengxin@vip.sina.com, skype ID:xiegengxin

Deputy Director of Center of Space

Exploration, Ministry of Education, Dean of the

National Defense Science and Technology

Research Institute of Chongqing University.

In charge of the overall design, research and

development process, and key technology

development.

mailto:xiegengxin@vip.sina.com,skype


Team
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On-orbit operation summary
The payload was turned on at 23:18:40 on January 3, 2019, 12.88 

hours after the landing of the lander. On May 9, 2019, 11:48:50, it was 

powered off. The pressure inside is 1.04 bar on Jun.3 and 0.82bar on

May.5,2019

So far, the accumulated working time was 1300 hours, 

a total of 127 shots with 632 photos were received, of 

which:

 The main camera took 69 shots and 343 photos

 The spare camera took 58 shots and 289 photos



Te m p e r a t u r e v a r i a t i o n  i n s i d e  l o a d

date t-℃
1月4日 31.6~32.5

1月5日 32.5~36.5

1月6日 36.5~35.0

1月7日 35.0~33.0

1月8日 33.0~28.1

1月9日 28.1~22.9

1月10日 22.9~18.2

1月11日 16.7~25.2

1月12日 16.7~25.2



主20190103-23点18分 主20190103-23点48分
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1. The biological immobilization technology in complex mechanics.

2. The light-guiding technology under lunar natural environment.

3. The sealing technology under environment of high vacuum and 

wide temperature range.

4. The independent temperature control technology under the 

conditions of small scale, high humidity and wide temperature range.

5. The Anti-fog imaging technology for cameras under high humidity 

conditions.

Solve the Key technologies



1. The biological immobilization technology in complex 

mechanics.and control the grow of organisms.

Watering 1 sec after watering 20 secs after watering

Key technologies



2 . The light-guiding technology under lunar natural environment.

Two end face seal rings were installed between the light guide glass and the 

cover plate to reduce leakage of internal gas while ensuring light introduction.

Microstructure of light-pipe

Light-guiding glass 

Light-guiding pipe

Key technologies



3. The sealing technology under environment of high vacuum and 

wide temperature range

The payload was a sealed container, with a total of 7 leak points, two of

which are located between the casing, the cover plate and the light guide

glass, and the other five are caused by the connectors passing through the

wall.

The sealing ring and gasket are specially

developed with G302 material and can

withstand temperatures from -100 °C to

+250 °C.

Key technologies



4. The independent temperature control technology under the conditions 

of small scale, high humidity and wide temperature range.

The payload heat interface consists of a heat insulator, a heat sink, a multi-layer, an

insulation ring and a control module casing.

The insulation pad and the insulation ring are processed by polyimide YS20 material, and

the control module casing is processed by 7075-T6 aluminum alloy, and the outer surface is

blackened.

Key technologies



5. The Anti-fog imaging technology for cameras under high humidity 

conditions.
The device prevents the mist from adhering on the glass window through the main body sealing

and optical window coating (hydrophilic active agent). The anti-fog effect was tested by the damp

heat test, and the result showed that the coating can effectively avoid fogging of the glass window.

Temperature range: 0-35 ° C, humidity >95% RH。

High purity coated glass window

Spare camera

Main camera

Key technologies



Impact and significance
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British Broadcasting Corporation（BBC）

Impact and significance



Singapore Joint Morning Post

Impact and significance



Impact and significance



Impact and significance



Impact and significance
People’s Net



In 2061 moon baby will be born



Thank you!


