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Medium Temperature Vacuum Tube
Collector for Solar Cooling
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Foreword

Collectors for solar cooling and heating include:
Hflat plate collectors
W vacuum tube collectors

B heat pipe collectors......

.......

higher operation temperature will help to improve COP for absorption chiller.
RR T AFBERANMRBAAPHRERAREEE PIREASR , AEERRR , RAERR
. EENITERETESSHEANCOPRIEIRSE.

However, higher operation temperature, such as more than 100°C , most
solar collectors will have low efficiency, at the same time, thermal
performance will decline distinctly after long time work.

BIFERENRES , MATI00°C, —ROFABURRE , KMEETFEERETRE
HE.

In order to increase the practicability, system components must be high operation temperature,
with high efficiency, and long operating life.
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Foreword

Innovative system components require : high efficiency,

stable performance, reasonable price
BIFMENREBHRE

MEE , HERE , MREE

High efficiency: smaller area but same energy output ,
suitable for single family house

MEE  HENERERE/D , BEH/NEL

Stable performance: long term high temperature operation,

low attenuation.
HEERE KEEERIE, B
Reasonable price: high price /performance ratio

AREE : N LLE g @
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Our Works

Starting from the solar collector efficiency equation , we researched a collector for solar
cooling system, since 2008.

BINMAPHRESERRNMRLFEATF , M2008F Tt , ERKERRNCEE , TRES AMHEZRAN
SR
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Our Works

The ways of improve performance:

1. increase n,

® Increase transmittance T B ESH L

® Increase absorpttance a &£ R L

® decrease emittance ¢ BB{E &5

® larger distance of tubes AR E R EE

2. decrease a,, a,

® Reducetubes WA EZEE

® Reduce heat transfer resistance &2 & ##FA
® Connecting insolation ZEELRE

3. copper pipe: anti-oxygenation fiE &t , EEREEHE

4. vacuum jacket: double-effect getter EZ® : iR JERRASRBIHH
5. reflector: non —tracking R &85 : RS , BERHER , FFRER
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Our product

From the above, Shandong Linuo
Paradigma Co., Ltd refined research
and development, succeed in launching
the medium temperature vacuum tube
collectors, it has high efficiency for
cooling and heating systems.
MAEFE , LR ERETERERL T
STU\ATER , K HPBRRZEE APMHRE
=R TEAMHEHSNRBRE LEX
BIfo

TIEIRFS Lugsaranema




Medium collector main components

® Medium temperature all-glass vacuum tubes B £ H I B 22 &
® Nickel-plated copper regulator 448 4q8 37 85
® Aluminum finfg &

® CPC reflectors CPCR #4R

® Aluminum frame$B & #01E
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Q/A

Why is it suitable for small and medium sized
air conditioning systems?

N ABENATHNRZRRE ?

Because this product are characterized by the

following:

RAALLTHRXEFRER

TIEIRFS Lugsaranema




Character 1

1. Medium temperature all-glass vacuum tubes:

(1) Titanium coating from the inventor of the vacuum tube -
Professor Yin Zhigiang at Tsinghua University, High absorpttance
and very low emittance, good stability of titanium metal.

(2) the anti-reflection process on the cover tube , the
transmittance increased by 2-3%.

(3) double-effect getter keep long-lasting vacuum property
FRELSFEEZENRBMERE

(1) REREXRETRZENRAA
BREMELT,

(2) ERE|ERMBRELE | FEHEE2-3%.
(3) MBBESHEXREREELFEX

BHERZREBHR , he
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Character 2

2. nickel plated copper:

Long term high temperature will oxidize surface of
copper pipe, which affect the heat transferring

The thin nickel metal surface protective layer, which
makes it non-oxidizable and stable performance of
the collector

2, HRNEE

fHEKBERIESHARLLEE , XREASEHEARRY
£  EHERARANRENRSBRYE , FAKAFT
gt , HERE
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Character 3

3, CPCR Y4 : CPCreflectors reduce thermal loss

Large portion of heat loss is caused by evacuated tube emitting,
application of CPC reflectors directly reduce the number of evacuated
tubes, which minimize the heat loss.
BINAESERRNRARARABI KA TREZENRRSY , CPCRERWMA T
BB LERENZE , NTBDRR.

self cleaning features at raining day,then area with less sandstorm

doesn’t need frequent maintenance.

TRXEHER , TREFARPNEX , BrdF TURD.
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Efficiency curve
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Its level

Chinese top experts team inspected: the collector
operation temperature is high to 150°C , thermal

performance reach to the top position in the world

FEIENETREANLE :

B mIEAN T 150°CERMZER
A B E BRI £ K F
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"Industrial Green Power" program

o Based on the results of the product research, Linuo
Paradigma has developed industrial thermal systems
technology from 2010.

o Linuo Paradigma’s "Industrial Green Power" program,

2l 2 started at 2011,which actively promotes solar energy in

YT 5 solar cooling and heating, as well as applications in kinds

0n.5.1m

of industrial area

ETZmOMRER , 1 ERRENKZET KHAEILRDREER ,
EIWFRETRDPLE, LREKHEDLNZET , BRI HER
T &3 h"it R, RRHEZ KFAEEZEEANXRE , NE
FIUFEINA
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main projects of solar cooling

solar air-conditioning applications, the main projects include:
EAMEZRANASE , TENTBE :

®Zero Carbon house solar air conditioning at Linuo
Paradigma,2010,115m*

DERSBHIEKMEREZER

®China Academy of Building Research , 320m?,2013
PEEFBFHER
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Conclusion

This medium temperature vacuum tube solar collector is suitable for
small sized solar air conditioning system

As a non-tracking concentrating collector, there is no concern about
tracking accuracy, the operating temperature range is suitable for the
needs of solar air conditioning unit, the great achievement is that its
design to improve efficiency and ensure stability .
FERERZEEAMEEASRFEEESP/PECHKHEEZRERS , EARNEFE
BRERERR  HIFLBTREREEENFE , THEEESEIFEESK
PHEEZREHAMER , TEMRARITMNEERR, RUIBESFETTEE
RKBTR , BB TRENKRE.
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Welcome to visit us

www.linuo-paradigma.com

Ma Guang Bai Vice Chief engineer
magb@linuo.com
WRDERGHERBRLE
AR
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