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I 2018, the 3rd generation of recelver tube was
successfully delevoped and production line was
successiully modified to flexible and intellectual
one. Annual production capacity has reached
100,0000ncs .
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The Tfirst phase of the construction of Shenzhou
Aerospace Solar industnal Park completed with

the production capacity of 80,000 pes per vear.
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Progucts were tested by the authoritative
institutes, DLR and PSA, reaching international
advanced level
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Pilot production line of receiver
tuges was constructed
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Designed and developed PVD for 4m receiver
tubes Developed 4m receiver Iubes successiully
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Solar collector systern with the concentration
ratio 801 was operated successiully
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Beijing TRX

Solar Technology

Co., Lid.
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Beijing TRX Vacuum
Technology Development
Co., Ltd.
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Successfuuy developed the first 2m receiver tube
Successiully developed medium temperature
solar colectors
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Successiully developed selective coating
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Successiully developed medium temperature
solar absorbing film
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Beijing Tianxing Co., Ltd.
ErElBErEREY SERETE
Successfully developed vacuum ion coating
equipment

and involved in the thermal ingulation engineeting
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Transformation of Aerospace
Technology to Civil Application
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Successiully developed PYD

1968
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Beijing TRX Solar Technology Co., Ltd. (TRX-Solar), a company of China Academy of Space
Technology affiliated with China Aerospace Science and Technology Corporation (CASC), is a high-
tech enterprise specialized in solar thermal technology development, key technology development
and technology service.

Founded on 18, June of 2000, TRX-Solar is a high tech company that carries out scientific research,
production, technical service and market promotion. Derived from cutting-edge aerospace
technology, TRX has developed solar receivers with complete intellectual property rights, which
have been awarded the certification of DLR and PSA.TRX Solar has accumulated rich project
experience in solar field integration and commercial application. TRX Solar is able to serve the
worldwide CSP trough projects by large-scale deployment. In 2014, TRX Solar completed the
construction of the production line of receiver tubes which has come into service and can meet
the demand for 8,000 receiver tubes. In 2016, the 3rd generation of receiver tube was successfully
developed and production line was successfully modified to flexible and intellectual one, which was
honored with High-tech Technology Company and awarded the certification of ISO 9001, 14001 and
18001. Annual production capacity has reached 100,000 pes.With the mission “Serving the society
with emission reduction energy, Seeking a new energy road for the country”, TRX Solar will provide
reliable, low-cost and clean energy.



AEROSPACE SHENZH(
SOLAR INDUSTRIAL PARK
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In 2012, Aerospace Shenzhou Solar Industrial Park was invested by TRX Solar Technology Co., Ltd.
It is located in high tech zone in Canghzhou with total production area 270,000m?. Construction work
will be finished in 3 phases. The production capacity of recsivers will reach up to 300,000 pcs per
year as the whole 3 phases of construction completes. The first phase of construction includes R&D
center, test lab and production workshop. It can produce 100,000 recsiver tubes per year which
can mest the demand of 200MW CSP plants. Aerospace Shenzhou Industrial Park is the leading
industrial park of solar thermal products in China.

Modular production is adopted for the design schems in production workshop and key equipment is
designed by TRX's own technicians, including continuous coating line, automatic steel-glass sealing
sequipment, flexible and intellectual assembly. We designed and constructed the first fully automatic
receiver tube production line and online inspection system, ensuring the quality and reliability of

products and key technology.
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TRX Receiver Tube

RinEBHEHE

TRX70 &%

70-125 70-125

CFHHED (€::5-5:)

TRX90 Z& 751

90-150

CRHAGHED

90-150

(€ 5-%:'0)

TRX100 &7

100-150

(DsG #)

& Length

TRRE
Working Temperature
BIFIFIZR Aperture Length

TAEEH Operating Pressure

11%} steel Type
4MZ Outer Diameter
EZ]Z Thickness

EE Weight

¥} Glass Type
4MZ Outer Diameter

BE[E Thickness

SEHYIRUTER Absorbance
Y RETER Emissivity
FAFEITER Transmittance

#UR Heat Loss

HESH General

4060 ( =i at room 4060 ( =if atroom

temperature ) temperature )

400°C 550C

96.2% (350°C) 96% (550°C)

4 MPa 4 MPa

ZBAE Steel Tube

SS 321/347H/316Ti SS 321/347H/316Ti
70mm 70mm
2.5mm 3mm 2.5mm 3mm
28kg(+3kg) 31kg(+3kg) 28kg(+3kg) 31kg(+3kg)
IHIBHMER Outer Glass Tube

T 355 Borosilicate Glass  WiTik: 35 Borosilicate Glass

125mm 125mm
3mm 3mm
ERESH Energy performance

96.5% (AM=1.5) 96.5% (AM=1.5)

9.0% ( 400°C) 10.5% (550°C)
96.2% 96.2%

<250W/m (400°C) <700W/m (550°C)

EXSH General

4060 ( =i at room

temperature )

400°C

96.2% (350C)

4060 ( =ifii at room

temperature )

550C

96% (550C)

4 MPa 4 MPa
EBAE Steel Tube
SS 321/347H/316Ti SS 321/347H/316Ti
88.9mm 88.9mm
2.5mm 3mm 2.5mm 3mm
35kg(+3kg) 39kg(+3kg) 35kg (+3kg)  39kg(+3kg)
IHTEIPER Outer Glass Tube

TATk 375 Borosilicate Glass
150mm

3mm

Tt 3% 55 Borosilicate Glass
150mm

3mm

1EBES Y Energy performance

96% (AM=1.5)
9.0% ( 400°C)
96.2%

<370W/m (400°C)

96% (AM=1.5)
10.5% (550°C)
96.2%

<1000W/m (550°C)

94.4% (350°C)

9.0% ( 400°C)

<<400W/m (400C)

EAS¥ General

4025 (‘=5 at room temperature )

550/C

13 MPa
LEAE steel Tube
SS 347H
102mm
7.5mm
84kg(+3kg)
IHTEYME Outer Glass Tube
W% 3% 55 Borosilicate Glass
150mm

3mm

1EEES8 Energy performance

96% (AM=1.5)

96.2%

94% (550°C)

10.5% (550°C)

<<1100W/m (550°C)



TECHNOLOGY ADVANTAGES
BRARME

— MWEiE. KEFARERE

EIRE—WEERELED, AIE 800TLINETIMEDY 450°C LINAIARSIMETIKERR
ETIF.

High temperature resistant, long-life solar coating

TRX-Solar adopts unigue dual-ceramic coating structure in the world and it can work
stably for a long time in the vacuum environment of less than 800 C or atmospheric
environment of less than 450 C .
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Glass—to—metal vacuum sealing technology
TRX adopts the unigue glass-metal vacuum matching melting sealing, which greatly

reduces the damage ratio.

KIBETRAAMRNEERE
RIS T 2B ENMHMEMEREIFRIIR IR URERE, BEEET > 4.5%.

Glass tube with sunlight anti-reflective (AR) coating
Adoption of unigue process formula of sunlight anti-reflective (AR) coating with excellent

weather-tolerance, transmittance is increased more than 4.5%.



DLR AND PSA TEST
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TRX 70-125 Solar Receiver Overall Efficiency Heat Loss of TRX Receiver Tube
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Comparison Diagram of Overall Efficiency of 1st Generation and 2nd
Generation of TRX Solar Receiver Tube (HCE)

KinEMAXHEERENFRENIL
Optical Efficiency of TRX Receiver Tube

Optical performance measurement results,
with the optical efficiency 7 opt.rec

7] opt. rec
ID in Moot rec (DLR 70-1, RT)
TRX20161014161-5 1.052
TRX20161014162-3 1.050

TRXEREEREFMPO (DLR) ARSI
BREFNED, BT DLR70-1 TnEs

The optical efficiency tested by DLR is better than Industrial
standard of DLR 70-1
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Zhangbei, Beijing Terasolar
Fresnel Project

=T, SRR IERRIE
Hua'neng, Fresnel
+ Project in Sanya

K, HITH% 863 B
Yangqing, CGN 863 Project

¥ / Spain

TE&FR / Project Name:

Futuro Solar Power Plant
s/ City:

88 Madrid

Fr&RI 7/ Developer:
OHL Industrial SL

F5/ Year:

2016

TE& / Project Name:

La Dehesa

s/ City:
EIREST Badajoz
F&R / Developer:
Samca

F5 / Year:

2016

TE&R / Project Name:

Heliovis Spain SL
W/ City:
R Sevila
Fr&RI / Developer:
Heliovis

F5 / Year:

2016

TE&FR / Project Name:

Astexol-2 O&M
W/ City:
EIAZEST Badajoz
F&RI / Developer:
ELECNOR

F5 / Year:

2015

i / China

TE&R / Project Name:
IR IR ARBIRAT) Terasolar
Photothermal Technologies

W/ City:

1tZ2 Beijing

F&RI / Developer:

RIS ABIRAT Terasolar
Photothermal Technologies

F5 7 Year:

20186, 2015

TE&FR / Project Name:
HpEEIERSRMAZRIE Huaneng Clean
Energy Research Institute

s 7 City:

= Sanya

F&ERI / Developer:

ENE, ENEETIKRE
India IITM

P, Elecnor
Spain, Elecnor

P, Heliovis
Spain, Heliovis

HpEEIERSRMZRE Huaneng Clean
Energy Research Institute

F5 / Year:

2014

TB&7K / Project Name:

R/ # 863 18 CGN 863 Project
W/ City:

$ER Yanging

Fr&R 7/ Developer:

R/ 863 18 CGN 863 Project
&5 / Year:

2014

TE&FR / Project Name:
B Suncan

W/ City:

XiZ Tianjin

Fr&RI 7/ Developer:



JEAFITE , NEP Solar
Australia, NEP Solar
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Project in Spain
+ EHFRRE
Project in Spain
<
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- Inner Mongolia
t A%, By Shenghe l\?ew I,Energy
Japan, Hitachi
B Suncan &5 / Year: FF&E / Developer: IEAFITE / Australia
F5 / Year: 2012 BRAZE Egypt University
2013 E5 / Year: IRBE / Project Name:
IREEHR / Project Name: 2014 NEP SOLAR Developments
IRE&M / Project Name: FEMH Rayspower 55 / City:
LB T Huarui Industrial i 7 City: &2 Sydney
i/ City: FEB Chengdu ENE / India Fr&7 / Developer:
KiE Dalian FH&wE / Developer: NEP SOLAR
FrA&7E / Developer: & Rayspower INE®&#R / Project Name: Ffp / Year:
KIEHESHET Dalian Huarui Industrial ZFp / Year: ENEETAZ IITM 2012
F5 / Year: 2012 i/ City:
2012 £Z= Chennai
FF&7 / Developer:
TRBEHR / Project Name: &% / Egypt ENEBIAZ IITM
EFFBERE Shenghe New Energy Loop F5 / Year:
i/ City: IMBEBR / Project Name: 2014
&L Baotou BRAE Egypt University
FFA&w / Developer: i/ City:

EFFEERE Shenghe New Energy Loop FFE Cairo
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Beijing TRX Solar Technology Co.,Ltd.

Jt==E8 Beijing Headquarters

it JERMEEXIAER 61 SEAREKE

Add. : F9, Contral Tech Plaza, No. 61, Zhichun Rd. Haidian Dist., Beijing
Rgm /P.C. - 100190

FBiE / Tel: 010-68378919

fEE [Fax: 010-68116170

%S /E-mail: info@spaceman.com.cn

WILE AMWebsite:www.spaceman.com.cn

ikt yer=llE Aerospace Shenzhou Solar Industrial Park

bk STHESINS AT AR S HAE 290 5

Add.:No. 29, Jilin Ave., High-tech Development Zone, Cangzhou, Hebei
B4 /P.C.: 061000

Fa1E /Tel: 0317-5636295

{EE /Fax: 0317-5636297

PSR Spanish Office

#biik /Add.: Conde de Penalver, 28006 Madrid Spain
EB1E /Tel: +34 912447 237
HiR#E /E-mail: international@spaceman.com.cn
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