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Unit Introduce

Academyof Agricultural Planning and EngineerinğMinistry of Agriculture and Rural

Affairs (MARA)of P. R. China

Directly affiliated bureau level public institution of MARA

Staff  Regular 
Senior

Doctor of 
Philosophy

National &
Provincial 
Projects

Main Business

National &
provincial 
rewards

ᴉᶊ517єẈΆ ιṢ Ở 3561 ιѕѦּוғתᶟ◑ ᶺ ấÅ Biomass Engineering Center of the MARA

Å National agricultural product processing technology and equipment
research and development sub-center

Å Key Laboratory of Resource Recycling Technology and Model of the MARA
Å Key Laboratory for Primary Processing of Agricultural Products in the

Production Areas of the MARA
Å Key Laboratory of Primary Processing of agricultural products of the MARA
Å Key Laboratory of Agricultural Waste Energy Utilization of the MARA

Innovation Platform 
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Introduction to Team Leader

ѧᶂ ᴃ ἩҚἑ᷾ ḬњḲ

Chief expert of fruit and vegetable drying technology and equipment innovation team of Planning and Design 

Institute of Ministry of Agriculture and Rural Areas

Director of Chinese Society of Agricultural Engineering, Deputy Director and deputy Secretary General of 

Agricultural Products Processing and Storage Engineering Branch

Chinese Society of Agricultural Machinery Agricultural and sideline products processing machinery branch

standing member and packaging and food engineering branch member

Director of the Leisure Food Processing Technology Branch of the Chinese Food Association

Wang Hai

Å Second Level professor
Å Ph.D Degree in Engineeri ng
Å Doctoral Supervisor

Å The researchon solardrying theory,solarcollectorandsolardrying technologyandequipmentof agricultural

productshasmadepioneeringachievements,andtheindustrializationof solardrying of agriculturalproductsis

thefirst practicein China

Å Led or participatedin 27 nationallevel projects,12 ministerial level projects,andcompletedresearchon solar

drying technologyandqualitycontrolfor over20agriculturalproducts

Å Formedover 30 researchachievementsand won 8 provincial and ministerial awards; Obtained10 national

invention patents; Develop 6 agricultural industry standards; Write 12 works; Publishedover 90 academic

papers; Cultivate5 youngbackbonestudentsand15master'sanddoctoralstudents.

Director of Beijing Food Association
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Å Solar drying technology and equipment for agricultural products are the development direction
to solve the problem of green, low -carbon, quality improvement, consumption reduction, cost
saving, and efficiency enhancement

Apple Jujube

Chinese wolfberry

Moldy corn



Å The characteristics of large output, high water content, strong seasonality, perishability and so
on , Xinjiang is far from the mainland, with high transportation costs and significant losses .
Postharvest decay and deterioration can result in losses of up to 15% to 20%

Tomato

Moldy 
tomato

Apricot

Rotten 
apricot



Å Drying is one of the best ways to solve the problem of severe loss of agricultural products

Advantages : Utilizing the heat of
sunlight and natural wind power,
the equipment is simple and the
cost is low .
Disadvantages : Long cycle,
l imi ted by si te and cl imate
conditions, high labor intensity ;
Dust, mosquito and fly pollution,
deterioration of quality, coupled
with the spoilage of birds, mice,
and poultry, increase losses, and
reduce the rate of high -quality
products .

Advantages : mature technology, 
short cycle, and hygiene .
Disadvantages : high energy
consumption, heavy pollution,
poor quality, and high operating
costs.
Limited use of coal in various
parts of the country .

A d v a n t a g e s : E n e r g y
sav ing, envi ronmental
protection, controllable
drying conditions .
D i s a d v a n t a g e s : s l o w
heating, small production
c a p a c i t y , e x p e n s i v e
equipment, high energy
consumption, and need for
capacity expansion .

Disadvantages : Discontinuous and 
unstable, limited by 
meteorological conditions, 
traditional solar energy has low 
drying capacity, low temperature, 
and requires matching with other 
energy sources.

Coal Drying Heat Pump Drying

Solar 
Drying

It can avoid pollution 
and decay caused by 
dust, flies, and insects 
during outdoor 
exposure; It can save 
energy consumption 
from traditional drying 
methods such as coal 
burning, reduce costs, 
and reduce pollution 
emissions.

Reasonable design, temperature and flow 
rate can meet industrial requirements

Advantages : Rich resources, free use, no need for 
transportation, environmentally friendly, and low 
operating costs

Natural Drying



Å Drying is an energy consuming industry, accounting for approximately 12% of energy
consumption .

Å Global energy supply faces severe challenges

In response to the technical bottlenecks of high energy consumption,

heavy pollution, and poor quality in traditional agricultural product

drying in China, combined with the natural resources of agricultural

products, solar energy, air, and other resources in Xinjiang, Ningxia,

Yunnan, Gansu, Hebei, and other regions, we will carry out research on

solar energy drying technology and equipment for agricultural

products .

Petroleum

Nuclear energy

Natural gas

Solar& Wind energy

Biomass energy

Geothermal energy

disadvantage 

cover

Coal

Low regeneration rate

Low utilization rate

Environmental 
pollution

Open Source

Throttle

Hydrogen energy

wind energy 
source

Solar energy

Proved recoverable reserves of fossil 
energy  per capita in the world and China

Varieties Unit China World China/World

Coal t 85.8 122.7 69.90%

Petroleum t 1.5 27 5.60%

Natural gas M3 1840 27843 6.60%

measures

EnergyNew

Fossil



China actively participates in world climate change China implements a national strategy to actively 

respond to climate change

ÅNational Climate ChangeAdaptation Strategy

ÅAction Plan for Urban Adaptation to Climate Change

ÅNational Climate ChangeAdaptation Strategy2035

ÅChina's PoliciesandActions to AddressClimate Change(2021)

Å In 2015, Xi Jinping Chairman attended the Paris Conferenceon

Climate Changeand deliveredan important speech.

Å In September2016, Xi Jinping Chairman personally depositedthe

legal instrument of China's ratification of the ParisAgreement.

Å In December 2020, Xi Jinping Chairman further announced a

seriesof new goals for China's carbon dioxide emissionsreduction, non

fossil energy development, and forest stock increase by 2030 at the

Climate Ambition Summit.

Å In October 2021, Xi Jinping Chairman attended the 15th Summit

of the Conferenceof the Parties to the Convention on Biological Diversity

and delivered a keynotespeech,emphasizingthat in order to promote the

achievementof carbon peaking and carbon neutrality goals,China will

successivelyrelease implementation plans and a series of supporting

measuresfor carbon peaking in key areas and industries, and build a

" 1+N" policy systemfor carbon peakingand carbon neutrality .

ÅProposed the development goals of "carbon peaking and carbon

neutrality" : achieving carbon peaking by 2030and carbon neutrality

by 2060.

Total and Structure of Primary Energy Consumption

P
ro

p
o

rt
io

n
 o

f 
cl

e
a

n
 e

n
e
rg

y
 

co
n

su
m

p
tio

n

P
ri

m
a

ry
 e

n
e

rg
y 

co
n

su
m

p
ti
o

n
ε

1
0

0
 m

ill
io

n
 t
o

n
s 

o
f 
st

a
n

d
a

rd
 c

o
a

l
ζ



Low efficiency of solar energy resources
The developmentlevel of solar energyutilization is theoreticallyfeasibleand

technicallymature. But somesolarenergyutilization deviceshavelow efficiency.

Instability of solar energy resources
Due to the limitations of natural conditions such as day and night, season,

geographiclatitude,andaltitude,aswell asthe influenceof randomfactorssuchas

sunshine,shade,clouds,and rain, the solar irradiancereachinga certaingroundis

both intermittent and extremelyunstable,which addsdifficulty to the large-scale

applicationof solarenergy.

Dispersion of solar energy resources
Althoughthe total amountof solarradiationreachingtheEarth'ssurfaceis large,

theenergyflow densityis very low. On average,neartheTropic of Cancer,in clear

summerweather,theirradianceof solarradiationis highestat noon,with anaverage

of 1000W of solarenergyreceivedon anareaof 1 squaremeterperpendicularto the

directionof sunlight; If the annualdaily andnight averageis used,it will only be

200w. In winter, it is only about half, and on cloudy days it is only about 1/5,

indicatinga very low energyflow density.

Å China has abundant solar energy resources, with a theoretical reserve of 1700 billion tons of
standard coal per year . Solar energy is both a primary energy source and a renewable energy
source . It is rich in resources and can be used for free without transportation, without any
pollution to the environment .

According to the amount of solar radiation received, China can be

roughly divided into five types of regions

Region 

type

Annual 

sunshineho

urs(h/a)

Annual total 

irradiationAmo

unt(MJ/m 2.a)

Standard coal 

requiredfor

equal amount of 

heat(Kg)

Including major regions Notes

Class I 3200-3300 6680-8400 225-285

Northern Ningxia& Gansu, 

Southern Xinjiang, Western 

Qinghai & Tibet

The most 

abundant 

region

Class II 3000-3200 5852-6680 200-225

Northwest Hebei,Northern 

Shanxi,Southern Inner 

Mongolia & NingxiaεCentral 

GansuεEastern Qinghai ε
southeast tibet

Relatively 

rich 

regions

three 

categories
2200-3000 5016-5852 170-200

ShandonεHenaεSoutheast 

Hebeiε Southern Shanxiε
Northern Xinjiangε Jilinε

Liaoninε Yunnanε northern 

shaanxiε Southeast Gansuε
Southern Guangdong

Medium 

region

Four 

categories
1400-2200 4180-5016 140-170

HunanεGuangxiεJiangxiε
ZhejiangεHubeiεNorthern 

Fujian &Guangdεsouthern 

shaanxi & Anhui

Poor areas

Five 

categories
1000-1400 3344-4180 115-140 Sichuan εGuizhou

Worst 

Region



Department of Science and Education

finance division

MoA

MoA

Processing Bureau

State Oceanic Administration

MOST

Promotion and Demonstration of Low Carbon Technology for Drying Agricultural Products in the Western Region εThe Ministry 
of Agriculture's Agricultural Ecological Environment Protection Project 

Department of Science and Education

MoA

Research and Development and Integration Demonstration of Key Technologies and Equipment for Quality Preservation and 
Energy Conservation of Characteristic Melons and Fruits εthe 1 2th Five Year Plan

Research on Key Technologies and Equipment Development and Demonstration of Solar Energy Storage and Heat Release 
Drying of Southern Xinjiang Red Dates εThe Innovation and Development Support Plan for Key Industries in Southern Xinjiang Department of Science and Education

Xinjiang  Corps 

MOST

Research on Solar Nano Phase Change Heat Storage εNational Key R&D Plan for the 13th Five Year Plan

Research and Demonstration of Greenhouse Solar Energy Storage and Utilization Devices εthe 1 2th Five Year Plan

Integration and Demonstration Promotion of Solar Drying Technology for Agricultural Products εNational Spark Technology 
Program

MOST

MOST

MOST

Research on Solar Energy Multifunctional Seedless White Grape Drying Equipment εthe 11th Five Year Plan

MOST
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Pilot Demonstration of Hybrid Solar Multifunctional Fruit and Vegetable Drying Complete Equipment

Solar Energy Drying Agricultural Product Technology Equipment Promotion Demonstration Project εMinistry of Agriculture 
Finance Special Project

Demonstration Project for East West Cooperation of Township Enterprises εThe Ministry of Agriculture's Agricultural Product 
Promotion Plan

Research and demonstration of key technologies and equipment for solar drying of scallops and prawns ε the marine public 
welfare industry
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Structural Design and Material Selection of Heat Collectors

Structural Optimization Test of Heat Absorber Ripple

Using pipes with a diameter of 80mm as the inlet and outlet, measure the collector efficiency when the inlet and outlet
quantities are one in, one out, and three in, three out

Optimization experiment 

on the number of import 

and export channels

Å From the engineeringperspectiveof processingtechnology,production cost,convenienttransportation, easyinstallation,

and strength, the flat panelsolar air collector hasan areaof 2 m2 and an overall structure of 2010x930x150mm.

Å Determine that the insulation material of the collector is polyurethane.

Å Determinewhether the heatabsorbingmaterial of the collector is a black chromium selectiveabsorption coating.

Å Comparative experiments were conducted on collectors using three different types of heat absorbers: flat non

corrugated, longitudinal corrugated, and transversecorrugated.The other structures wereconsistent,and the optimal

corrugated structure wasdetermined.

Comparison test results of 

different ripples on the 

surface of the heat 

absorbing body

Ripple shape Average inlet temperature/Average irradiance/(w/m2)
Average temperature difference 

between inlet and outlete/

Average efficiency of 

collector/%

Transverse ripple 22.16 870.60 20.51 84.53

No ripple 24.29 818.61 14.46 66.05

Longitudinal ripple 25.51 874.00 18.78 74.93

Number of import 

and export groups

Average inlet 

temperature/

Average outlet 

temperature/

Average temperature difference 

between inlet and outlete/

Average 

irradiance/(w/m2)
Flow/(kg/s)

Average efficiency of 

collector/%

1 34.83 78.89 44.20 884.92 0.02 67.40

3 34.69 82.96 48.13 892.68 0.02 84.58

1. Development of A M ulti Ventilation Dual Heat Exchange Flat Solar Collector



Å This key technical equipmentsolves the problem of efficient

conversionof light andheatby studyingthe structuralparameters

andpositioningmethodsof the collectorplatesin solarcollecters.

Theresearchanddevelopmentof threein threeout ventilationand

double-sided heat exchangewavy collector plates and other

structuralmeasureshavereducedthe deadangleof the working

fluid flow, increasedthe heatexchangeareabetweenthe working

fluid and the collector plate, enhancedthe turbulence of the

working fluid flowing through the collector plate, increasedthe

heatexchangebetweenthe working fluid and the collectorplate,

improved the heat transfer efficiency, and increasedthe light

to heat conversionrate from 75% to 89%. In the presenceof

the sun, the temperature increasesby 36.4 to 43.0 compared

to the environment.

Nongke Guojian Zi [2014] No. 008, 
expert opinion: The achievements have 

reached the international advanced 
level and are the first in China

Patent: Multi ventilation dual heat 
exchange flat panel solar collector ZL 

2009 2 0278420.0

1. Development of A M ulti Ventilation Dual Heat Exchange Flat Solar Collector



2. Research and System Development of Hybrid Solar Energy Efficient Collecting Technology

Research and System Development of Hybrid Solar Energy Efficient Collecting Technology

Å The ability of a single collector to heat the working fluid is limited and cannot

meet production needs,so the collector array will be arranged and used in

production

Å The seriesconnection of collectors can heat the air multiple times, increasing

the temperature of the hot air.

Å Parallel connection of collectors can increase air flow to meet different flow

requirements.

Å Solvedthe temperature and production capacityof industrial production
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2. Research and System Development of Hybrid Solar Energy Efficient Collecting Technology

Å The development of this key technology system aims to address

issuessuch as solar instability and difficulty in achieving industrial

drying. The solar collector plate adopts a series parallel hybrid

structure combination, which increases the working fluid

temperature and flow rate through seriesconnection. It meets the

drying, temperature, and air volume requirements for processing1

ton, 2 tons, and 5 tons of fresh agricultural products in eachbatch;

The working fluid adopts countercurrent to increasetemperature;

Equipped with an air filtration deviceto prevent dust from affecting

the conversionof light and heat.

Nongke Guojian Zi [2009] No. 022, expert 
opinion:The achievements have reached the 
international advanced level and are the first 
in China

Patent: Hybrid solar multifunctional 
agricultural product drying equipmentZL 
2007 2 0305443.7



3. Matching and Complementing Solar Energy with Other Energy Sources

Structure diagram of real-time monitoring and control system for solar dryingMatching solar energy with electricity Matching solar energy with heat pumps

Dynamic control dual cycle solar drying equipment

Solar dual cycle: green represents internal cycle, 

and red represents external cycle

Solar heating system 

and air flow conditions



4. Development of Solar Energy Heat Storage and Release Equipment

Å We have studied solar nano phase change heat storage and

releasematerials. Studied the composition of nano phasechange

heat storage and release materials (PCM), including paraffin,

high-density polyethylene, and expanded graphite; The mass

ratio of paraffin (90%), high-density polyethylene(10%), and

expandedgraphite(5%); Leakagerate of nano phasechangeheat

storageand releasematerials; Thermal conductivity and thermal

stability of nanophasechangeheatstorageand releasematerials.

Sample
Melting Solidifying Thermal conductivity

onset
(ᴈ)

Peak
(ᴈ)

Latent heat
(J/g)

Onset
(ᴈ)

Peak
(ᴈ)

Latent heat
(J/g)

(W/m3/k)

paraffin/HDPE
(5%)

48.46 51.73 126.7 47.79 45.32 126.3 0.641

Melting point and condensation point temperature and thermal conductivity of PCM10-5

PCM10-5 stores and releases heat

Melting Solidifying

onset(ᴈ) Peak(ᴈ) heat(kJ) Onset(ᴈ) Peak(ᴈ) heat(kJ)

28.46 71.73 1400.7 71.79 28.32 1422.0



4. Development of Solar Energy Heat Storage and Release Equipment

We have studied the solar nano phase change heat storage and
release device .
Laboratory prototype
The conductive copper tube serves as a thermal fluid (cold fluid) heat storage and

release channel, and is wrapped in a stainless steel plate shell outside the copper

tube with fins to form a volume of nano heat storage material. 10kg of nano heat

storage material - paraffin/high-density polyethylene (HDPE)/expanded graphite

(PCM10-5). When a hot fluid is introduced into one end of the copper tube, the

nano thermal storage material absorbs heat and melts through wall type heat

exchange, resulting in phase change and storage of sensible and latent heat;

When a cold fluid is introduced, the nano thermal storage material undergoes heat

release and melting through inter wall heat exchange, resulting in phase change

and the release of sensible and latent heat.

Laboratory prototype production drawings and experiments Solar thermal conversion, heat storage and drying system

Innovative development of a production-oriented solar phase change

heat storage and drying agricultural product heating system using

hybrid solar energy collection, phase change heat storage and release

in different paths, wall heat release, hot air heat storage cycle, cold air

heating cycle, temperature and humidity control, and drying heat

calculation methods



5. Equipment Standard for Solar Drying Technology
Å Wehave improved the construction of a solar drying standard system for agricultural products and formulated a series of

solar drying agricultural product standards. Studied the terminology, process requirements, equipment system composition,
installation of supporting components, drying equipment debugging, debugging precautions, safe operation, daily maintenance
and upkeep, and other guarantee systems for solar drying of agricultural products . A standard formulation plan for solar
drying technology terminology, technical regulations, facility design, and heat storage and release equipment for
agricultural products has been proposed. With the approval of the National Standardization ManagementCommittee and the
Department of Quality and Safety Supervision of Agricultural Products of the Ministry of Agriculture and Rural Affairs, one
national standard and two industry standards have been formulated, which can fill the gap in China's solar drying standards
for agricultural products .



6. Intellectual Property

Apply for 13 patents, including 2 authorized national 
invention patents and 5 utility model patents

Published 40 scientific and technological papers, including 6 
SCI papers, 11 EI papers, and 22 core journals



Forming equipment 1. Hybrid Dual Cycle Solar Energy Agricultural Product Drying 
Equipment
Å This equipment uses solar energy as the heat source,

utilizes heat transfer mechanism, and heats air
through forced convection to dry agricultural
products in the form of hot air . Adopting the hot
air temperature control drying technology route, a
hybrid solar collector is used to collect heat, and
the heat is sent to the agricultural product drying
system in the form of dual circulation hot air
through a fan to achieve agricultural product drying .

Å With the support of the National Support Plan for
the 11th and 12th Five Year Plans and the scientific
and technological tasks of relevant departments and
bureaus of the MARA,the fifth generation equipment
has been improved.

Å This equipment has 1 ton, 2 tons, and 5 tons of
dried fresh fruits per batch. Nearly 20 sets have
been promoted in provinces and regions such as
Xinjiang, Ningxia, Yunnan, Gansu, and Hebei. Can dry
agricultural products such as grapes, dates, goji
berries, walnuts, lilies, mushrooms, cauliflower,
prawns, scallops, etc .



Forming Facilities 2. Productive and Efficient Solar Collector Box Type Agricultural 
Product Drying Room
Å This facility usessolar energyas the heatsourceand basedon the

drying characteristicsof agriculturalproductsand the mechanismof

hot air drying, a technical transformation is carried out on the

traditional air-drying room in Xinjiang. It adopts a box structure

design,introducesforcednaturaluniform air exhausttechnologyand

foldabledualheatexchangetechnology.

Å The main technicalperformanceindicators: the drying temperature

inside the facility is 12.5 higher than outside; The moisture

content of raisin products is 14.2%; Increasethe greengrade rate

of raisins by 48%; The drying time has beenshortenedfrom 45-

120 days in traditional natural drying rooms to 20 days. Can be

usedfor agriculturalproductprocessing,traditionalChinesemedicine

processingenterprises,farmfarmers,etc.

Nongke Guojian Zi [2009] No. 021, expert 
opinion:The achievements have reached the 
international advanced level and are the 

first in China

Patent: Production type high -
efficiency solar collector box drying 

room ZL 2009 2 0000760.7



Forming Equipment 3. Development of Dual Cycle Solar Drying Equipment

Å Internal circulation : The air drying mediumis introduced from
the uniform air chamberby a circulating fan on the partition
of the drying chamber. Dry air passes through the wet material
in the drying chamber and returns to the opposite box board
equipped with a dehumidification fan . It then passes through
the wet material and returns to the uniform air chamber
through the upper and lower return air louvers on the
partition, forming an internal circulation in the drying
system. The circulation air flow is parallel to the tray, and
this circulation is opened from beginning to end as long as
the drying is in progress.

Å External circulation : refers to the introduction of air drying
mediumfrom the uniform air chamberby the circulating fan on
the partition of the drying chamber. Dry air passes through
the wet materials in the drying chamber, enters the solar
collector through the induced draft fan, induced draft duct,
and inlet duct above the drying chamber, and is reheated by
the solar collector system. It is then added to the uniform
air chamber by the forced draft fan through the outlet duct
and supply duct, and then re fed into the drying system
through the circulating fan, forming an external circulation
of the drying system, The direction of the circulating air
flow is perpendicular to the tray .



Forming Equipment 3. Development of Dual Cycle Solar Drying Equipment
Å This key technical equipment focuses on issues such as room temperature humidity, uneven flow field, and high drying energy

consumption in drying equipment, and studies drying equipment that integrates solar energy internal circulation and
external circulation .

Å A uniform air chamber has been set up, and its internal circulation solves the problem that the drying cars are both the
first and second cars of tunnel kiln drying, accelerating the drying rate and uniformity ; The external circulation solves
the high energy demandin the later stage of drying, reduces heat loss, and improves drying efficiency .

Ji Ke Cheng Zhuan Ping Zi [2018] No. 
129, expert evaluation: The overall 

technology has reached the 
international leading level

Invention Patent: Solar Energy Dual Cycle 
Agricultural Product Drying Equipment and Its 
Application in Drying Agricultural Products 

201510609677. X

Utility model patent: solar dual cycle 
agricultural product drying equipment

Reward: Innovation and application of key 
technologies in the industrialization of 
jujube processing won the second prize of 

Hebei Province Science and Technology 
Progress Award in 2018



Third Party Evaluation
Å According to the latest research conducted by the Science and Technology Literature Information Center of the CAAS,the main

innovation points have not been reported domestically or internationally .
Å Top Ten Technological Innovation Promotion Achievements in Agricultural Product Processing Industry in 2015

Å Top Ten NewEquipment of the 2019 China Agricultural and Rural Key NewTechnologies, NewProducts, and NewEquipment by the
Chinese Agricultural Association



Third Party Evaluation
ÅIt is a domestic initiative, with an overall international advanced level and some technical

indicators leading internationally
Multi ventilation dual heat exchangeflat solar collector based on

agricultural product drying

Organizational appraisal unit: Ministry of Agriculture, appraisal

number: NongkeGuojianZi [2014] No. 008

Hybrid solar poweredfruit and vegetabledrying equipment

Organizational appraisal unit: Ministry of Agriculture, appraisal

number: NongkeGuojianZi [2009] No. 022

Productive and efficient solar collector box style fruit and vegetable

drying room

Organizational appraisal unit: Ministry of Agriculture, appraisal

number: NongkeGuojianZi [2009] No. 021

Key Technologiesand Equipment for Solar Energy Efficient Collector

Drying of SpecialAgricultural Products

Organizational appraisal unit: China Agricultural Society: Zhongnong

(Evaluation)Zi [2020] No. 51

Innovation and Application of Key Technologiesin the Industrialization of

RedDateProcessing

Organizationalappraisalunit: Hebei Provincial Scienceand Technology

AchievementTransformationServiceCenter: Ji Ke ChengZhuanPingZi [2018]

No. 129

The evaluationmeeting,with CAE

Member as the director and vice

chairman, consideredthat the

overall technical level of the

a c h i e v e m e n t r e a c h e d t h e

internationaladvancedlevel, among

which solar air collectors and

doublecyclesolardrying equipment

reachedthe international leading

level



Third Party Evaluation
Result evaluation conclusion : This project proposes a high -efficiency solar air heat collection method, establishes a solar
energy agricultural product drying model and theory, develops a large -scale solar energy air heat collection system, and
develops an automatic control dual cycle solar energy drying equipment for agricultural products, optimizing the solar energy
drying processing technology of agricultural products .

Serial 

Number
key technology technical index This achievement Domestic Abroad

1
Solar air high-

efficiency collector

Photothermal conversion efficiency 89% 72%ḶPhotothermal conversion rateḶ80% 72%ḶPhotothermal conversion rateḶ80%

heat transfer efficiency 91.85% 40%Ḷheat transfer efficiencyḶ55%εH2Oζ 35%Ḷheat transfer efficiencyḶ48%ε ζ

2
Solar efficient heat 

collection system

Temperature rise compared to ambient 

temperature
36.4Ќ43.0 10Ќ25.0 15Ќ30

Wet material handling capacity 0.5Ќ10t 0.1Ќ0.2t 0.2Ќ0.5t

3

Complete set of solar 

efficient heat 

collection and drying 

equipment for 

agricultural products

Drying cycle

Thompson seedless102.7/d 17d No solar energy, air drying45d Non seedless white grapes20d

Gourd stick1827kg/h 5h No solar energy, air drying24h Coal 8h Nothing

Prawn428.1kg 3.1h Electricity6h Coal 4.5h Solar energy4.5h

Energy saving 

compared to coal-

fired and electric 

heating

Thompson seedless Coal saving rate100% Air drying coal saving rate100% Save 20% fuelεUSζ

Gourd stick
Coal saving rate100%

power saving rate90%
Standard coal 2.25t Electricity 414 degrees Celsius Nothing

Prawn

Energy saving compared to 

coal82.81% Energy saving 

compared to electricity93.9%

Standard coal 1.0 t Electricity 85degrees Celsius Save 30% to 40% of conventional energy

4 Standard 

National standard
Solar dried agricultural 

products

Terminology and production 

technical regulations
Nothing

here is only a standard for hot water collection and 

no standard for dry agricultural products

Industry standards
Solar powered drying of 

fruits and vegetables
Facility Design Specification

Only NB/T 34022-2015 General Technical 

Requirements for Solar Drying Systems



Honors & Awards 
Å 2022 China Energy Research Association Energy Technology

Innovation SecondPrize
Å SecondPrize of the Scienceand TechnologyAward of the China

Federationof Commercein 2022

Å 2021China PatentExcellenceAward

Å SecondPrize for Scienceand TechnologyProgressin Hebei Province

in 2018

Å Second Prize for Science and Technology Progress of Xinjiang

Production and Construction Corps in 2010


