SCLAR ENERGY GENERATI ON METHOD AND SYSTEM USI NG Bl OVASS BO LER AS AUXI LI ARY
HEAT SOURCE FI ELD OF THE | NVENTI ON [0001] The invention relates to a sol ar
power generation method and system using a bionass boiler as an auxiliary
heat source, which belong to the field of new energy power generation, and
nore particularly to a power generation using clean energy such as bionass
and sol ar energy. BACKGROUD OF THE | NVENTI ON [0002] Wth the dw ndling
reserves of traditional fossil fuels ( coal, oil , natural gas ) as well as
probl ens of environnental pollutions caused by the use of fossil energy,

whi ch di r SQLARENERGY GENERALION Wik THOD A8V VPIEN USING GOl ags a
renewabl e and eeo-friendly energy has becone a worl dwi de consensus. Sol ar
energy is characteri st iﬁﬁ){lﬁmﬁﬁ@ YELI RY HEAK SOURGA| i nited reserves,
clean collection and utilization, and zero em ssion of CO2. [0003] However,
a large scale exploit and utilization of the solar energy has high cost

whi ch is nmuch higher than the exploit of the conventional fossil energy.

Furt her t ! ol ar energy is affected by the change of the
meather?QﬁﬁgpéﬂﬁT%Eﬁﬁg%ﬁﬂgbggle and di sconti nuous. Therefore, how to solve
t he above probl ens becones a hot topic in the current energy and power
resear ch [§00d] dhe [I300ddn rAitcano osgarposvematiteedtiop hathucedd bystéhesiphat osynt hesi s
of plants, biomass is characteristics in its wide distribution, |arge
amount of1AEsEpRiks as pruetriliane e sourpranvhididsiangentedield efiigwaaegyenivssi on of

CO»2. Thus, bi.omass,is a ver iqPortant renewabl e ?ner%
yt c

) Y, Y,
géneration, and more particufarl a power generation using clean energy such as

biomass and solar energy.

BACKGROUD OF THE INVENTION

[0002] With the dwindling reserves of traditional fossil fuels ( coal, oil , natural gas ) as
well as problems of environmental pollutions caused by the use of fossil energy, which
direct threatens human survival and development, to develop a renewable and
eco-friendly energy has become a worldwide consensus. Solar energy is characteristic in
its wide distribution, unlimited reserves, clean collection and utilization, and zero

emission of CO,.

[0003] However, a large scale exploit and utilization of the solar energy has high cost
which is much higher than the exploit of the conventional fossil energy. Furthermore, the
capture of solar energy is affected by the change of the weather, thereby being unstable
and discontinuous. Therefore, how to solve the above problems becomes a hot topic in

the current energy and power research field.

[0004] As an organic matter produced by the photosynthesis of plants, biomass is
characteristics in its wide distribution, large amount of reserves, much cleaner than fossil

energy, and zero emission of CO,. Thus, biomass is a very important renewable energy;



t he devel opnment and exploit of the biomass is also a hot topic in the
current energy and power research field. Bionmass boiler power plant using
straw of crops, forest fuel wood, and wastes from wood process as a bi onass
fuel beconmes maturely industrialized. However, the heat value of the

bi omass fuel at a unit volune is |ower than that of the coal at the sane
unit volunme. In order to maintain a continuous operation of the bionass
boi |l er power plant, the bionass fuel storage field requires a | arge area,

t hereby . i L | o of .land.. Furthernore, the bionmass fuel
st or ed ir%ﬁ‘fsﬁée\;elcg%%ﬁhggfnfl ae?‘gf%b‘?’g%w‘gm%ﬁﬁm l(l:(ﬁltlo 't gctg!%)mflﬁeéﬂ% 5wt on, and
sonme Ki nthodler Ris@ii@SHelfl Usbmiass HASSHIN R plafi @éﬂvﬁﬁsﬂa%ftcir(ﬂﬁ, fofbs V8L 8bd ronnent .
Al'l these problens critically restri CF t he ol e beneficial result of the
bi omass Bofl Mastep bwmrwaldgmocess §s00D&hasdfed ibeamaompanly ieGatratizdas devel oped a
sol ar thgr mal power tower technol ogy. A Tower |1 system uses hundreds or

t housands1OTeVR Flredieat \alesd thalamasdud af ¢ rit ¥elype dolopver thaw that ofdheestahr

radi atio recei ver (also known as a solar boiler),. A focal tenperature
is up to%%’%ﬁ%ﬁ %‘I?F%IHmsea”tm%&o EERGUE R PEHTIPYS ORgtign RE e YYASS f er medi um
is heate I S g i ] . er is

heat ed ag)gtl?rpgﬁ\?? %lraﬁrrgggitﬁ('?gaézsi%ﬁétﬁra%grﬁggrla?ﬁfegtaé%ggéf?%ﬁhéﬁr sgﬁu\r{%ﬁ%team by

t he nol t émlasgd denf{aads &hiend: COALEG o) tHRIYigmask uek sfogatin @ RNERYs prdfteost eam i s
finally input into a turbine for power generation. [0006] Israeli conpany
LUZ has deheriogediasisthe semnlsustdn,pad sbod kiod bf bioghissioklas ppsibértogener at i on
systens in Southern California desert. Solar energy is concentrated on

sol ar coPHOFLyIop h'e! v upedly AhthgserrspRipmp pivdcady Testipatheolodi d. Heat
transfer Qil~ s o flow,., and stored in a heat storage tank. The heat
transfer bglzl%ﬂcﬁéerr%gﬁég?’gtb\%%aé? Wibl%let1 Bo‘g?leog?ﬂ%at a temperature about 372C via a
heat exchan%er. And the steamis finally input into a turbine for power
gener at i 6¥005] doBTicaBewapmg ebhler ksldavelomdiaabian thersall ppngeloyeafetrati@y. by t he

weat her 3&&}\5 hﬁ cloud, and the capture of the solar radiation can be only
conduct e 4" hlsyatemasst hyndigels getopgngs olgnipmrsilisodnowmes biiestats) ewer t ype or

trough t power. nerat.ion system has . adopted. a special devel oped
fast st aﬁ}%a&? %? I?Inlgg\%g?lgg) Ko g%ls%%éoﬁ‘fnaars atsﬁfabgﬂ‘ge?)‘%ﬁf’ﬁaﬂ t‘??%peéaéblﬁbl e of
runni ng iigupday 0bowe MlEn SEIPRR LBHLEHE &Y ok Afeat B fer QEdILMNThOGd H Sunny days
and stopping in cloudy days) in order to adapt to the clhar acteristic of the
sol ar enebgy 5601Cequienttbsedaind héastork adik. Maer SisheMand@iehsiainet aithaa st abl e
operation of the turbine. Conpared with a conventional fossil energy

adapt ed DighBsRRErAMIgend diighy presspisistrem by theaoken el (ot the comlustordeianaa of a | ong

time to preheat a j.i r, bein rovided with a | arge enough heat storage
system g%ag eé%%%‘é”%%i?“’e‘ﬁ%ﬁ% glg’pBtéf‘\RéetHrb&]%8&?0‘%?"&@%@‘%di um (heat
transfer oil or nolten salt) and a working nedi um (water vapor). However,

t hi s t ecHiWiehlsretivempampkes hhhdevsiopteninasseotmngiolic abegh sodrgoneeds a hi gher
cost. The tw ce heat exchange | owers the thernoel ectric conversion

ef fi ci en&§CI4HQR Sh¢HDIeSouthsrn Seifarmia dpsei.riwldigaeray issnogemtgiotl umeglahi gher

t, d wer heat effici .due. to its, i al terial d i al
ctr et ur S CHEbRES TopE-bal £ FRGl e o Pt ByE PG GeslTole farennelic as tne
heat st opa08,BsH 4far W&a%@ dTRKER HeBE QREE 8{1 LR l’%%tagg%% E%g Etgﬁg% begome mor e

difficult. Because at a tenperature |ower than nolten salt is

transf or apefatBuBouk BIRAChis h kR ckialed@. AR ihd s@hAti€finARdnNgnsq! 1 d state
nolten salt affects the operation of the systemno matter it exists in

pi pes or turking fee pheat gepttiage t ank. Thus, the nolten slat is required to
mai ntain at a tenperature above 260C for long term which, however, is

energy CPSYMBAGuaNTe kdaMal%idl 1§flehgé1'§/ bl Red tﬁfathE $feather and the cloud, and
the capture of the solar radiation can be only conducted during a local time period of

8:00-17:00, the above tower type or trough type solar power generation system has



[0009] In nocturnal period during winter or long termsnowy and cloudy days
when the tenperature falls to OC bel ow, the above solar turbine is not
capabl e of continuous operation. Besides no beneficial results is produced;
how to prevent the systemfromfreezing is a difficult and energy consum ng
probl em SUMMVARY OF THE I NVENTI ON [0010] In view of the above-described
problems, it is one objective of the invention to provide a solar power
generation method using a bionmass boiler as an auxiliary heat source and a

systemr d . | V¢ i on.. i omass boiler.as the
aﬁxiliar3£ﬁg§?a§ ﬁ%%ggwﬁg ag%ﬁégﬁéégg%gy%Fgﬁéggn2%%&%?%gnakﬁﬁéw§3iar power,
thereby efabgit bvRhYing M ¥dynemd ARl dopspidbddrink ¥hd Hense! rhnifS R Ghny Ele%@ll] .
Techni cal scheme of the invention is as follows: a solar power deneration
met hod usindgtappbigomalosdbdiykkein cader amadupkiol thachardveaistis ofithe sglart dnergyet hod

conbi nes sol ar caoncentrating collector; a biomass boiler; and a _

t ur bonat JFCAYRRLY anfi{ast s@tdhe palire AR Bainkin & rbleepyrtiomef thherinomass b0|IeL
empl o 0 Kij . Lum for heat sprptjon and, heat storage. The
b1 ormas e TP TBERHE B SRR LRER b SRR the a1 ary

heat sourdh@rab@ritdi€in$8ld@haRPYE! 108 NRERS inQ:H@at Ihlggm ROL, GOHRS LRk lérgce
follow ng steps: [0012] 1) igniting the blonﬁ boi ['er when a wat &r | evel

Li of a binongsisabablags sydtetinan@achies héat px@sie bal&@h al RYSkoragnde@tiar ting the
turbonator unit according to an operating procedure of a bionmass boiler
power pl dheat transfer oil or molten salt) and a working medium (water vapor). However, this

technical scheme makes the system more complicated, and needs a higher cost. The twice

heat exchange lowers the thermoelectric conversion efficiency. Furthermore, the solar

turbine has a larger volume, higher cost, and lower heat efficiency due to its special

material and special structure.

[0008] More particularly, the system uses the molten salt as the heat storage medium,
which makes the operation of the system become more difficult. Because at a temperature
lower than 260°C, the molten salt is transformed from a liquid state into a solid state; and
the solid state molten salt affects the operation of the system no matter it exists in pipes or
in the heat storage tank. Thus, the molten slat is required to maintain at a temperature
above 260°C for long term, which, however, is energy consuming and is very difficult to

realize.

[0009] In nocturnal period during winter or long term snowy and cloudy days when the
temperature falls to 0°C below, the above solar turbine is not capable of continuous
operation. Besides no beneficial results is produced; how to prevent the system from

freezing is a difficult and energy consuming problem.

SUMMARY OF THE INVENTION

[0010] In view of the above-described problems, it is one objective of the invention to



10013] 2) starting the solar concentrating collector; detecting a water
tenperature t3 at a water outlet main of the solar concentrating collector;
opening a second control valve arranged between the water outlet main of
the sol ar concentrating collector and the biomass boiler drumwhen t3 >
95C, and opening a third control valve for controlling a water supply to a
sol ar collector tube; introducing water into the biomass boiler drum
adjusting the water supply to the solar collector tube to maintain t3 95C

accordin (S\Rdcle{" toWel eefl%pa?lomn%{heodou’sm%% éoslﬁelr,?]é b\(,)\g% &5 gx@% 1argpa cont rol

systen1o t he mai ntai “Yhe bi omass

boi | er dryipce %W@B@fm@fe%&i&ﬁ@let%n(flhéiln\é@rﬂ%ﬂ ehﬁf@@ra%d‘fﬁﬁs Bbild 8%’ figor outl et of
t he bi omass boil er rat ed val ues, ining a steady operation of

t he t ur bansitiery heni iowc[eﬁﬁlﬂlhme)ne@’[lﬁchn@asE b@e[@}e@lﬂmﬁle samt podler, i of the
water outlet main of the solar concentrating collector and the third
contr ol @ﬁ?%é@hﬁwhé@hWﬁGBMWHgyﬂWéOWaﬁﬁﬂgxupply to the solar collector tube
to prevent water in the solar collector tube fromrunning and to naintain

the wat efo0n] Fedidatal PheHELYINEGNRAGT B A& IRRE! Abssh pdhal SenbfatibNBicWRbier supply
to the solar collector tube is adjusted to a | owest value while the water

t enper at ysieg e dicanass heilanat er awilidre hearaourcothetthethsbta@ibiscamoehi r at i ng

col l ector detected hy the turbonator unit decreases and t3 < 95C, turning

t he turbﬁﬂéFB?mﬁﬁﬁP“F%?@aQKWﬁ@$Wﬁk‘ﬁ@@éﬂmé@ﬁ@WdHWbﬁh%%ﬁ@60@@n$mm@gulatlng

by the c .S t urbonator unit:.increasin fuel . input into
t%e bi orrgglgec yoi e é{?h lonﬁ%sis &?f) i‘?l FPRY VARG p‘?“gg‘é%rnéed&}’i‘afotrﬁ‘éal\?g%?“(t“errper ature
at the V@ﬂpﬁea@!ﬁ)fa%f: ﬂ;e btl(g]ﬁasg'b& SeorPOlsl e @Hd He gtts?g c\éj% Y§5vidNg o mai ntain
the steady operation of the turbonator unit; openinig a first
control valiligryaesaoged (@t veendhe gmﬂefraﬂl’ongllﬁd @Ethﬁ@b(ﬂnﬁﬂses the following

steps:

[0012] 1) igniting the biomass boiler when a water level L1 of a biomass boiler
drum reaches a preset water level; and starting the turbonator unit according to an

operating procedure of a biomass boiler power plant;

[0013] 2) starting the solar concentrating collector; detecting a water temperature
t3 at a water outlet main of the solar concentrating collector; opening a second
control valve arranged between the water outlet main of the solar concentrating
collector and the biomass boiler drum when t3 > 95°C, and opening a third control
valve for controlling a water supply to a solar collector tube; introducing water
into the biomass boiler drum; adjusting the water supply to the solar collector tube
to maintain t3 > 95°C according to the water temperature t3; and self-regulating
by a control system of the turbonator unit, maintaining the water level of the
biomass boiler drum, a vapor pressure and a vapor temperature at a vapor outlet of
the biomass boiler at rated values, and maintaining a steady operation of the

turbonator unit;

[0014] 3) closing the second control valve of the water outlet main of the solar



t he solar concentrating collector and a water replenishing tank if the

wat er tenperature t3 at the water outlet main of the solar concentrating
col | ector continues decreasing and when t3 = 5-9C, opening a bleed valve to
drain a roomtenperature water fromthe solar collector tube into a
desalting water tank; opening a drain valve to renpove renmaining water from
pi pes; introducing a conpressed air through an opening of an exhaust valve
into all pipes until no water remains; maintaining the solar concentrating

i f d : dt i th
col ctor and phas il A1 AU WAL STRS, PLEEIL SR SRS LPe

t ur bonat or uni onmass boi r

repeating step dhk shir §dMRWRLBE 1 GERER datdf ﬁ1fth@ sc};lg&ecoflg%&r GO RGLind Ube

increases and t3 > 95C due to a recovery of solar ation; supplying
water to the bhdwassinhoi thewateaiita lkec peasiing ahd® Yeupkratdapuiie ifcovithe bi omass
boil er by self-regulating of the turbonator unit. [0017] A solar power
gener ati on syStrhy shagplar dollenteissbbisial wsted o alovnashualucarhyleizatvaisiour ce

applied in the above nethod, conprises: the solar concentrating collector;
tﬁe bi omass beél?ﬂeéari?‘eg?ﬂ ‘gﬁﬁ(a&eb?‘ﬁgﬁ%ﬂ‘r‘)f&’ﬁ tolarpRecesGhtiye CE_H?’RE%‘nt (r]I at | n?
col l ector and ' R0l l er - enpl r t he worKkin ium for
heat adsorptigﬁggﬁgb%ggﬁﬁg@%%ggéﬁ(%ﬁgg%gpﬁﬁgééﬂgghﬁ¥%Fgﬂﬁt%%PTa%&or adopt s

m ddl e pressuugit ¥A6 W URHA RiveE BneREHA AU LS F-rk gl Aing HYRhN@niBNsy_fenf ,
series-parallel matrix. An outlet olthe solar concéenftrating collector is

connect ed to af theturbonapfr unheinbicesms s fusbinpetr in@ribrbivinasst fodles@amdistamont r o
val ve. The vagor outlet of the bionmass boiler drumis connected to a
cylinder of a heyapeiaessure and the vapor temperature at the vapor outlet of the biomass

boiler at rated values and to maintain the steady operation of the turbonator unit;

[0015] 4) opening a first control valve arranged between the water outlet main of
the solar concentrating collector and a water replenishing tank if the water
temperature 3 at the water outlet main of the solar concentrating collector
continues decreasing and when t3 = 5-9°C; opening a bleed valve to drain a room
temperature water from the solar collector tube into a desalting water tank;
opening a drain valve to remove remaining water from pipes; introducing a
compressed air through an opening of an exhaust valve into all pipes until no
water remains; maintaining the solar concentrating collector and pipes at an
anhydrous freeze prevented state; and turning the turbonator unit into a biomass

boiler power generation mode; and

[0016] 5) repeating step 1) if the water temperature in the solar collector tube
increases and t3 > 95°C due to a recovery of solar radiation; supplying water to
the biomass boiler; and decreasing the fuel input into the biomass boiler by

self-regulating of the turbonator unit.

[0017] A solar power generation system using a biomass boiler as an auxiliary heat

source applied in the above method, comprises: the solar concentrating collector; the



[0018] As an inprovenent of the invention, the solar concentrating
col l ector adopts the m ddl e pressure vacuum sol ar col |l ector tubes in the
conmbi nation of the series-parallel matrix. The outlet of the solar
concentrating collector is connected to the bottom of the biomass boiler
drumvia the second control valve. The vapor outlet of the biomass boiler
drumis connected to the cylinder of the turbine. [0019] As an i nprovenent
of the invention, a stean1superheater is in series connection between the

vapor OUtblld?ﬁaSQEOﬁJP h i nQB L L&E 19E o, ﬁ&%o&)tﬁhRm%@&?%ﬁcﬂ%eg% tRe

cylinder of the turbine: e steam sup er eat nica an inlet

of a hi ghopsesglsewst asrtelecvoﬂaﬁnglhledlhwfm Rt adEB@n%haﬁdmewas{aQ@%%r is placed
inside a flue of the biomass boiler. [0020] As an inprovenent of the

|nvent|ompmaanmmﬁkengomkaumm@@ﬁpm&mkumewuyhmuMEnst<maaneqneﬂlhe a steam
reheater via a pipe. The steamreheater is connected to an inlet of a | ow
pressureCBVPF%H@}OQﬁ“%%%PWEM%Pﬁ@”<?%eﬂﬁﬁeéhhq%ﬁe&ve&nﬂﬁﬂﬂﬂaﬂemMHﬂs|de a

t of th t
Fondencerogisied AT R BowEh of ik bis g epiist A Y AT BRI vab TR N e A
wat er oufl,gl o?fne &aﬁas%eﬁ&ma S CQIIURL 3L, ect%/hmeﬂ *afglﬁaﬁgr ator. The water

outl et of the condenser conmmuni cates wth | ector tube and/ or
a mater i of the biomass boiler via the deaerator and a first water
punp. (202% aaﬁnplr?ﬁ?‘ﬁ@*ér?éﬂle ipYentipg tb%spéaﬁtcpwntlanigwiépqtmaadyptﬁem er isin

series c ter pe of t.he.bi qnass .boil and the
auxi liar anﬁ(ﬁg%)leggﬁlgw/a{ ug%nes ar rc]%llleg{el ?ube%)ln t§ 8‘fmlflﬂ%tl%]| gﬁ];be SSIIESOE)EP%[
matrix. The outlet of the solar concentrating collector is connected to the bottom of the
biomass boiler drum via the second control valve. The vapor outlet of the biomass boiler

drum is connected to the cylinder of the turbine.

[0019] As an improvement of the invention, a steam superheater is in series connection
between the vapor outlet of the biomass boiler drum and a pipe connected to the cylinder
of the turbine. The steam superheater communicates with an inlet of a high pressure
cylinder of the turbine. The steam superheater is placed inside a flue of the biomass

boiler,

[0020] As an improvement of the invention, an outlet of a high pressure cylinder is
connected to a steam reheater via a pipe. The steam reheater is connected to an inlet of a
low pressure cylinder of the turbine. The steam reheater is placed inside a flue of the

biomass boiler.

[0021] As an improvement of the invention, a condenser communicates with an outlet of
the cylinder of the turbine. A water outlet of the condenser communicates with a deaerator.
The water outlet of the condenser communicates with the solar collector tube and/ or a

water inlet of the biomass boiler via the deaerator and a first water pump.

[0022] As an improvement of the invention, an auxiliary heater is in series connection

with a water inlet pipe of the biomass boiler, and the auxiliary heater is placed inside a



[0023] As an inprovenent of the invention, the water replenishing tank of
the solar concentrating collector and the biomass boiler is a desalting
wat er tank conprising a heat insulation |ayer. The desalting water tank is
connected to a deaerator via a second water punp, and further connected to
the solar collector tube and a water inlet of the biomass boiler via the
deaerator and a first water punp. The desalting water tank is connected to
t he outlet of the solar concentrating collector via the first control

val ve. qg%ﬂftlﬂ%soiﬁﬂaés%g (?verrent of the invention, a tenperature sensor T3
is arranged on a pipe ween a water outlet of the solar concentrating
coll ector _and the second control valve and the first control valve. A
control pBYHY Atfl"élrjmﬁspé/@mﬁ'}'l of e lﬂéff‘m@rldhwvélesmﬁ@ﬁhfl’@ tgnd ofitheadolay out put in a

control | oo ) t he lseco ﬂg gogt r ol I ve and the fi rst contr ol vaI ve. An
operat i ngt %%%ﬂ%ﬁ‘i? JIgetgi andy e 8Wﬁ§§r ﬁ'r‘é FUigYe vyader; tant i)‘foé%%‘cs”\&at e a

t enper at Yrg eftn%ﬂ ePfrnaqaaf 1@1&%?%%1118?@8&@&9&0 qg%lsox QOI l QZS] As an
i mprovenent of tHhe inventio e Sso concen conpri ses:

a par abolpugpt #UGRKEA dohYctedad thetsBRr YalfoMER aad a%leﬁ ?rﬁétQ)rf tﬁe%@mas@nd t he
vacuum sol ar col |l ector tube is disposed on a focal line of the parabolic

trough miborlarvia {iRCRE}atdsardra fimpraviesrent. Taé désaking Weentdntns cdridecsdloar
concentrati n% col l ector conprises: a reflective Fresnel lens, and the
vacuum sdreaputiebel tae i qoperairairgica lseloy we therfirsigloatroloaiVeect or t ube i s
di sposed on a focal line of the reflective Fresnel lens. [0027] As an

I mpr ovengoi24pAstah@mpiroventi i@ thetil@en$ioh al teMPOGRARE efldr MY 1§5ljialn%€& @k aconpri ses:
a transm ssion Fresnel |ens, and the vacuum sol ar coll ector tube; and the

vacuum s olrgrbetyedch @ovaser Otuumfltlse iz posedtrgimgaoflacalant itesseodndtdostrdlr ansmi ssi on
Fr esnel Iens ﬁlgi{l Adv ges of the invention are sunmmari zed as fol |l ows:

[0029] THEVE &b LEBYF é/a Sv%POﬁ@hé?*aﬁhwiaW%élﬁﬁf@mpﬁlﬁ@u? sPp&itlidon i s

g;g;/'eae?éél\hﬁahlgl u?pJuWnae! Jo‘i’ny 0}901E fhg rsgcr(])gd \({oanltl\{)?\sfélve and ti] ﬂ?s?gont%ro?vglge swtch the

An operating temperature of the temperature sensor T3 is preset within a temperature

range of a safe operation of the biomass boiler.

[0025] As an improvement of the invention, the solar concentrating collector comprises:
a parabolic trough mirror, and the vacuum solar collector tube; and the vacuum solar

collector tube is disposed on a focal line of the parabolic trough mirror.

[0026] As an improvement of the invention, the solar concentrating collector comprises:
a reflective Fresnel lens, and the vacuum solar collector tube; and the vacuum solar

collector tube is disposed on a focal line of the reflective Fresnel lens.

[0027] As an improvement of the invention, the solar concentrating collector comprises:
a transmission Fresnel lens, and the vacuum solar collector tube; and the vacuum solar

collector tube is disposed on a focal line of the transmission Fresnel lens.
[0028] Advantages of the invention are summarized as follows:

[0029] The two heat source power generation system of the invention is provided with a

plurality of different valves, and is capable to switch the system to a solar power



generation node, a biomass power generation node, or a sol ar-bionmass

conbi ned power generation node according to the change of the sol ar

radi ati on due to the switch of day and night and the change of the weat her.
Thus, the turbonator unit is capable of continuous operating day and night,
and the problemof the freeze prevention of the solar concentrating
collector during winter is solved. [0030] As the highest tenperature of the
wat er heated by the solar concentrating collector is far |ower than that of
t he wat er ; - [ ' j Lher he
nvent i o e PO IR o, P E s RABR S BB BT e . ana
the steamenabtat @bde ddaerdvas©Mhd dhabieorsed @ar¢RNSRM B MY sGAbl §CIQr 1S

i ntroduced into the biomass boiler drumand the auxiliary deviceS to be
super heataad naht prehibatleange ohdeetsythac Ahey iegudon@nperias vapblgrodidi ent oper ati on
of the sol ar heat ener gc}/, and inproving a heat efficiency of the whole

t ur bonat GFPYUHIOHS opRiEE dayRad pishie Andids eFebiep AT Gy dicesn pagvenfien ofibesalion i s
sinplifi di.scarding. a. heat stor system (using a conduction oil or a
nol t en sgﬁ?&‘aﬁgg‘!ﬁ%@g ét(s)‘?%%lgl eW'H%aiS&ﬂngg'pm ied in a solar thermal power
plant of prior arts, and is capable of alternatively or sinultaneously

maki ng ude039f Astbke kighest tehwatatwouf de vater hheedbbptmsslahaatesnting eolkewor di ng t o
t he change_o sol ar .radi ati on due to the alternati on of day and ni ght

th : . ) :
and the chihiavesfhanibat b demgticrhsatadbyp 5o entienal beiteribobigmapdoder dn of t he
t ur bonat upi 1. i t her eb ffectively i.nprovi t he
avai | abi ?LIHQ[ 1;?{0%#103 ﬁ%prggﬁg(?wgﬁéf}eg%}lxgg%%a%éﬁg? %{??l%ﬂ‘}/pﬂ}%?tghanggw\%ﬂ“ as
sol vi ng téiRaer ab em@in thhQohf 82&URLRY 8NP iBhrbdlRedMdAthe RAGENL rati ng
collector during winter. [0032] The solar concentrating collector is placed
on a roobodér daubizodtesukiliaty divaragecfsupdricatddenatisatet he@beachfvidghe bi omass

fuel storage field is large enough, this arrangenment prevents the bionass
fuel frofSRERFEatPEiadigy @PeraiRovdRe ot hieatreengyi andzmpioymgafheatrdlisiotcar t her nal

power pla usi ng the bi omass boiler as the second heat source. BRIEF
DESCRI PTP%%&“‘%@WW 3[0033] FIG 1 is a structure diagramof a solar

power generation systemof the invention;
[0031] The power generation system of the invention is simplified by discarding a heat

storage system (using a conduction oil or a molten salt as a heat storage medium) applied
in a solar thermal power plant of prior arts, and is capable of alternatively or
simultaneously making use of the solar heat source or the biomass heat source according
to the change of the solar radiation due to the alternation of day and night and the change
of the weather to maintain the continuous operation of the turbonator unit day and night,
thereby effectively improving the availability of the solar energy power generation

system, as well as solving the problem of the freeze prevention of the solar concentrating

collector during winter.

[0032] The solar concentrating collector is placed on a roof of a biomass fuel storage
field. Because the area of the biomass fuel storage field is large enough, this arrangement
prevents the biomass fuel from the rain, and improves the land utilization of the solar

thermal power plant using the biomass boiler as the second heat source.



[0034] FIG 2 is a structure diagramof a parabolic trough type sol ar
concentrating coll ector disposed on a roof of a biomass fuel storage field;
[0035] FIG 3 is a structure diagramof a solar concentrating collector
conprising a reflective Fresnel |ens and a vacuum sol ar col |l ector tube; and
[0036] FIG 4 is a structure diagramof a solar concentrating collector
conprising a transm ssion Fresnel |ens and a vacuum sol ar coll ector tube.
DETA |1 , ED DESCRI PTI ON OF THE EMBCODI MENTS [ 0037] A sol ar power generation
met hod usBREFADPEORBSIORCHF §EASRANARY | | ary heat source and a system
related thereto are specifically described herei nbel ow conbi ned with
acconpanyy {ngs. [0038] As shown in FIG 1, 1 represents an electric
generatoﬂpagﬂﬂ§g¥%§%ﬁwgcé“i%?%?Wéﬁaﬁ°?b8?@§éﬁ?%”&“ﬁWﬂﬁ“ﬁ?@§§HW@U8%Iinder of
the turbi ﬁyﬁﬁqéji%Qﬂyﬁgnts'a | ow pressure cylinder of the turbine 2; 5
repr esent's A lcondahser s Uyl Sl e $ardplic RS SPRF conpentiiingsent s an

auxi | iar YCom%&Blediisﬁsé@&QQQ)o'feﬁé B8nfdsd #quest(ﬁg%é)ﬁelé;he bi omass boi | er 6. 8 .
represents a steamreheater arranged I nsi a flue 6a of the biomass boiler
6; 9 represeNtmGas sleam: ter .ar AkiNS] . " f the

bi omass ggi%ﬂr 8?3%6'reﬁ?ggg%?gﬁéﬁffég{aﬁgggghggﬁggc%igéﬁ Fgggﬁts a second
wat er punpfleftivt [Fecshél 0eBa8d bahdiaim &lark3llscepi@semds a desalting water tank
provided with a heat insulation layer for storing a soft water froma

chem cal [WAREIFIGr £atanOtiueaNiGen 013 sblRPEMSaNiatin@cARLRE c&ifpiged #r tube; and
14 represents a parabolic trough mirron n solar collector tubes 13 and m
par abol i dransisgin firasndiensané a asgembiodat cobedt@rnmbea sol ar col l ector field, in
which, n and in are both positive integers. 19, 20, 21, 22 represent swtch
val ves (by adopting a pneurmatic valve, a electric valve, a hydraulic

val ve, or an el ectromagnetic valve; and pneumatic val ves are shown in FIG

1), thes i | an_operation node of the whol e power
generati§%§@§@§£%¥Egéﬁﬁ?ﬁggéé?75%3E éﬁ?ﬂ?%gulating val ves
(pneumatically, electrically, or hydraulically; and pneumatically

regul at i ig0374|A sargroeves porration nfetl®d ubjng adfiorhie hilatAs amaux@hargheatcapabl e of
regul ating vapor flow input into the turbine; 25 is capable of regulating a
wat er f1 SREcaAr! 2eysfesn ehyredharciorare apgifigeliindesouedhefdinsiawneambEnedaviér  mai n~ of
t he sola%’&gncentrﬁtinﬁ collector. 28 represents a deaerator; L1 represents
a level GEUIRBYMENEBIBivass boiler drum Pl represents a vapor pressure
gauge at an outlet of the biomass boiler (a detected pressure value is

r epr esent{@B8hyAsphywn Ti FiCe prlesprisentaanaporic @rpesral Wpeessifns oirbiat; 3 he out | et
of the biomass boiler (a detected tenperature value is represented by tl);
and T3 répresaiirdigh pagsere aybingsaohtherierbinsms drepgseats waee presutre etlindai n of t he

E;l f‘g) ?9%?%1%%11%21{6% 5%81{!1‘&:5%%%5%%0&3@@5‘2 g ?ép?e%e}lt(sa g‘%lecﬂn%tséj {;(gaile\r/;a?’I x%greisesntsr e?npr esent ed
auxiliary heater arranged inside a flue 6a of the biomass boiler 6; 8 represents a steam
reheater arranged inside a flue 6a of the biomass boiler 6; 9 represents a steam
superheater arranged inside a flue 6a of the biomass boiler 6; 10 represents a first water
pump; 11 represents a second water pump of the biomass boiler 6; 12 represents a
desalting water tank provided with a heat insulation layer for storing a soft water from a
chemical water treatment device; 13 represents a solar collector tube; and 14 represents a
parabolic trough mirror. n solar collector tubes 13 and m parabolic trough mirrors are
assembled to form a solar collector field, in which, n and m are both positive integers. 19

>

20, 21, 22 represent switch valves (by adopting a pneumatic valve, a electric valve, a



[00391 A solar power generation systemusing a bionmass boiler as an
auxiliary heat source, conprises: a solar concentrating collector; a

bi onass boiler; and a turbonator unit. The solar concentrating collector
and the bi omass boiler enploy water as a working nedium for heat adsorption
and heat storage. The solar concentrating collector adopts m ddl e pressure
vacuum sol ar collector tubes 13 in a conbination of a series-parall el
matri x. An outlet of the solar concentrating collector is connected to a

bot t om of,yaraRiiOURSS P L E%Etxdjﬁ%ﬂkt@@vaYveaa@d ﬁ&ﬁﬂﬁgc Telppall sh‘é@sjn {8 FIG- 1]) A vapor

outl et of "the bionass m6a I's connected to a cylinder o

t ur bi ne. tfdse sstiavaleorosmndlaatohagiaohbe&csQhe azn@hetpbe/ebge;aeﬁﬁ@n Q@tdl@mdl rectly
heat the sane water to produce water vapor which drives a turbine to

oper at e afd2% d6derreeniangdhion vales gewematiaily.2ledudoa@]or Aydvatémll ;r/;ninéél pi pe of
the sol ar concentrati collector is in series connection with a deaerator
28 and a Pffeit é‘f&l@lﬁﬂ%vwwf@ﬁww inFie. darafdhgye 2iend &4 ag dqagatilqofser i es

6 d
connect 0, BESER %, YRR ML RS B A S 3
comuni C@K@§ca‘f¥hl§ Qoﬁ!%ghﬁ ifd WQtfer Ao iiab aWa%é?%n‘?oﬁﬂ’l &9165011 en?lfatl e turbine.
s

The steam superheater 9 is placed inside a flue ss boner. A
flue gas colfectdre2thicprersss haodab@rorNeRteprdshas Watver gav @trthamatn{amsb%pr s the

wat er vapor into a dry steam [0042] An outlet of the high pressure

cyl i nder 48P lcispisewtedvaner alesﬁtuefagﬁllg@htsﬂa@twtle@f\lhablammsﬁmlel'l(ladets‘cteam

reheater 8 is connected to an et of a | ow pressure cylinder of the
t ur bi ne. PHE"SY QH?HSFEWS%?PE@F&Q g%‘l‘&@éﬁ?“ﬁ?ﬁ*’(ﬂ’@‘ BMPPFBIG NS A HE bi onass

boi | er. D@et olf Hl% bg@rﬁas rﬂoﬁg?% ﬁét%t@(ﬁses Qx%l[m? vef Eee %Ef;ﬁreﬁ?at&atbém ﬂ{gpf %3] A

condenser conmmun an OU r bi ne.

wat er oukdpdsem atvxt'éi‘f‘el Qé?ﬂ&@ﬁﬁt%rsex%oi; wﬁhtc(ﬂ;tl%§m‘ﬂntﬁ tﬁerk%lag @?rﬁ'éﬁt&eﬁ'ﬂ]rgzs The
wat er outl et of the condenser 5 comrunicates with the so ector tube

13 and/ oolletondéa detedter] empafaturdrealind Bngsssehd ber3)yi a t he deaerator 28 and the
first water punp 10, thereby realizing a water

[0039] A solar power generation system using a biomass boiler as an auxiliary heat
source, comprises: a solar concentrating collector; a biomass boiler; and a turbonator unit.
The solar concentrating collector and the biomass boiler employ water as a working
medium for heat adsorption and heat storage. The solar concentrating collector adopts
middle pressure vacuum solar collector tubes 13 in a combination of a series-parallel
matrix. An outlet of the solar concentrating collector is connected to a bottom of a
biomass boiler drum 6a via a second control valve 22. A vapor outlet of the biomass
boiler drum 6a is connected to a cylinder of a turbine. The solar concentrating collector
and the biomass boiler directly heat the same water to produce water vapor which drives

a turbine to operate and to drive an electric generator 2.

[0040] A water inlet pipe of the solar concentrating collector is in series connection with

a deaerator 28 and a first water pump 10.

[0041] A steam superheater 9 is in series connection between the vapor outlet of the

biomass boiler drum 6a and a pipe connected to the cylinder of the turbine. The steam



circulation. [0044] An auxiliary heater 7 is in series connection with a
wat er inlet pipe of the bionass boiler 6, and the auxiliary heater 7 is

pl aced inside a flue 6b of the biomass boiler. The gas flue in the biomass
boil er preheats the water in the biomass boiler. [0045] A water
repl eni shing tank of the solar concentrating collector and the bionass
boiler is a desalting water tank 12 conprising a heat insulation |ayer. The
desalting water tank 12 is connected to the deaerator 28 via a second water
punp 11, L ) (o} .sol ar |l ector. 13 .and., a water
et o ‘TRe i GeaetEATREE o bk Lol Shish U ST R AR dr® st 1o

The desalstdangsuperhedtet BiRlplaked inSide @TNIBGHH tHeDdid s BUilld €A 1108 o4shE ugol ar
concentrating collector via a first control valve 21. [0046] A tenperature

sensor Tdigmasabpidgdeds the veatpiveporrethweesfoansiht erteouddoeintoh dtyheeasiol ar
concentrating collector and the second control valve 22 and the first

control vabae sdlouify GARt l'iigill pfé@:*;u@é c%gilﬁlgll Sibé%gm%éteﬁ ) Et@%m% \E/tgf gﬁﬁeansor T3 is

finally output in a contro oop of the seco control va and the
first compipeollhyabare réhtate/Disepaiiicatddng at eNASF aldiv fre®ure dyliaddr&MaRr at ure sensor
T3 is preset within a tenperature range of a safe operation of the bionmass
boi | er. oY 7TheRit@m @heaerd ispraged wside diflagGhiol tic bionpas hbitdri thetfhowgh type
sol ar concentrating collector disposed on a roof of a biomass fuel storage
field. Th%ﬁ§6¥%?m%gﬁ@%ﬁ?@éﬁﬁﬁ&mﬁbIIector conprises: a parabolic trough
mrror 14, and the vacuum sol ar collector tube 13; and the vacuum sol ar

col | ect 00043h& bBdérserd apas@deass with acaltlet bMBe Oflinibeo MR @K, A Wigugh
mrror. 17 represents the roof of the biomass fuel storage field. [00481

FI G 3 i 9utetst thegondenseli Sagmamurodates \sith the deonaertd: hé watecaltleg of he
conprisin reflective Fresnel |lens, and a vacuum sol ar col | ector tube.

The sol aﬁg‘é‘t?ﬁéeé tORRRFates WiBdhe solpodpgiatdybe 13 andf e vitgeingst eSthel | ens 30,
d th | |.ect or, ot 3.. The ol ar_col | ector tube 13
"0 o opodBEMATbaRY Sle Ol SE BRsd e T A HOHR oo el g BN 0
1

circulation.

[0044] An auxiliary heater 7 is in series connection with a water inlet pipe of the biomass
boiler 6, and the auxiliary heater 7 is placed inside a flue 6b of the biomass boiler. The

gas flue in the biomass boiler preheats the water in the biomass boiler.

[0045] A water replenishing tank of the solar concentrating collector and the biomass
boiler is a desalting water tank 12 comprising a heat insulation layer. The desalting water
tank 12 is connected to the deaerator 28 via a second water pump 11, and further
connected to the solar collector tube 13 and a water inlet of the biomass boiler via the
deaerator 28 and a first water pump 10. The desalting water tank 12 is connected to the

outlet of the solar concentrating collector via a first control valve 21.

[0046] A temperature sensor T3 is arranged on a pipe between a water outlet of the solar
concentrating collector and the second control valve 22 and the first control valve 21. A
control point displayed by the temperature sensor T3 is finally output in a control loop of

the second control valve 22 and the first control valve 21. An operating temperature of



[0049] FIG 4 is a structure diagramof a solar concentrating collector
conprises: a transm ssion Fresnel |ens, and a vacuum sol ar col |l ector tube.
The sol ar concentrating coll ector conprises: a transm ssion Fresnel |ens
31, and the vacuum sol ar collector tube 13. The vacuum sol ar col |l ector tube
13 is disposed on a focal line of the transm ssion Fresnel |ens 31. [0050]
The bi omass fuel storage field of the bionass boiler conprising a roof
having a suitable height and Iarge enough ar ea. The solar concentrating
col | ector e roof. of the biomass tora d (or be
2 roor it RrGEREE S5 B ERRuuth s iaduP R R or S oRE e e
concent r &b pgkseolidector and the biomass boiler, and is alternatively or
simul taneously input into the solar collector tube or the biomass boil ed
after beijpgumretreated u@tﬁré&??gtéﬁ@?aﬁﬁ%%l%lou‘éﬁ&ﬁfe shhP&IERadeVvi ce ( a
desalting water tank of any known chem cal water treatment device is

requi r ed cobeqoalispbecdmit dircat beabiomasubeltsioomgel fayyd Mhe sdlbeconatrmting t hen
transforned into steam which is input into the turbine to drive the
eIectrlc‘@Hﬁ@@éPHW““”[@@QEPNWHeM%h@HHQ%Pb@ﬂd@w\@ﬁdmthéﬂ§©lemmédﬁtﬁhtratlng

I 1 ect h h 18, 19, 20" dopt
pneurmt 1 &y SES St et Yt e s UorRereatn eiBe o6tie ghrin rgh ™ ®
el ect r omghet s kil dSr ORRE BLLAG, RLALG. AT idfe vat er and the steamin

t he bi onass e sol ar concen coIIector can be easily

changed Yo %rwlsarsusttgﬁelm% 5 3Pa 9&&&@&%@%&9&1@3@1 YSiSprisiQ. hhat the

whol e po eneration systemis In a so generat’i on “hrode, a

bi omass pemetiv@enerteatén@,rhnmde_cum s@ax%!lé’d’toﬂlb%é sélendohbedapeuer generation
node. [0052] Obviously, the bionmass boiler 6 in FIG 1 can be substituted

by a bi orebetgymtripesissa gakefiverladsnbbiche3(, and o akefunt edarlzolléogor,tuteent3oi | - fi r ed
boil er, a natural gas fired boiler, a coal field nmethane boiler, or an oi
field boilhgragnnpidlacoledter tperoBRT doposed @ layfocal Hae obibaatesibrediresel | ect or
tube in FI 1-4 can be substituted by a bl ackbody solar collector tube in
pri or art G§P0054] A wor ki ng process of the solar power generation system

is descri OWS CO t GS. 1.and 0055] The sol ar
concentré&?ﬁ%?igfﬂﬁéngaéﬁ %%%n8?%%&@§”8§WP@?“%HB@891%ﬁ@% ®%¢ the working
nedi um f eran;l:]ﬁﬂtol?-ﬁx%%e@tléng rhn@@d/aaﬁfﬁ]i 5014 UoR88or ¢ g(ﬁ TRL QMBS nPYhEiL, Works as a
second heat source for providing the auxiliary heat source to the sol ar

power gerel@atdraompiibs: biramassiddirkerl BAA3 L hed gehatueongtanblaidmgbcol | ect or
are simultaneously started.
13. The vacuum solar collector tube 13 is disposed on a focal line of the transmission

Fresnel lens 31.

[0050] The biomass fuel storage field of the biomass boiler comprising a roof having a
suitable height and large enough area. The solar concentrating collector is disposed on the
roof of the biomass fuel storage field (or be a roof unit). Water works as a heat transfer
medium of the solar concentrating collector and the biomass boiler, and is alternatively or
simultaneously input into the solar collector tube or the biomass boiled after being
pretreated by the same chemical water treatment device ( a desalting water tank of any
known chemical water treatment device is required to provide with a heat insulation

layer). The water is then transformed into steam, which is input into the turbine to drive

the electric generator.
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[ 0056] The process specifically conprises the I b[low ng steps: [0057] 1)
igniting the biomass boiler when a water |evel of the biomass boiler drum
reaches a preset water level; and starting the turbonator unit according to
an operating procedure oft biomass boiler power plant; [0058] 2) starting
the sol ar concentrating collector (at the nonent the first control valve is
in a close state); detecting a water tenperature t3 at a water outlet nmain
of the solar concentrating collector; opening the second control valve

arranged n .er tlet main of t ol ar _concentrating
coIIectoﬁggﬁgﬁﬁﬁgkﬁﬁg%gégr%%%?%FO%?ﬁﬁ¥e %ﬁn%§QE£®BEf”%H§“§%@ﬁP%%ﬂEhe t hird
control valwe18an, sONLIG Jid%ﬁnga Wtﬁﬁaf[i%lﬂ'/le/le,yante@ecﬁgfva%!, hyshilBeiRr tube

i ntroducing water into the biomass boiler drum adjusting the water supply
t o the salranckckdreainotic talbe. Tie opeiatihaisntdtd i WG @daler déangintthe t he wat er
tenperature t3; and self-regulating by a control system of the turbonator
uni t, maibimIshbAdereRé theeelsr consoairatbe cobrsiasicambeersip Phaseedibyoncningvepor
pressure and a vaeﬁ%]te ratyre at, a vapor outlet of.the biqmass boiler at
rated val’ted' SJRG SHIHT 3 HNG S SP & o SR G SaRCTitg VEPBNEor unit;
[0059] 3)sokl BSOS eh IS HEROND 2 BRI thovV@}l YherRont RE1 B e‘?{olé}%&ﬁéss main of the
sol ar concentrating collector and the t% rd controf valve for controlling
t he wat ercombel yolver dehera@l mbd€ol | ector tube to prevent water in the solar
collector tube fromrunning and to maintain the water in a heat preserving

dtob ted state. if th t ly to th | | I ect tube i
adj ust ed 574 TOREEE: Parigumr it Gi1 V' 8o Yo e kAP POM of o rated
vat er HOw bR éa@ﬁirlgﬁ 9&%&% cltagl'—itlr%fi ’boﬁ’%ﬁt alm1-ﬁ?%9|bggél{]9n§tg}gg%a%gfﬁjea BYfidover than

10% of the rated val ue) I e water tenperature t e water outl et

mai n of thealstldmethancediler,at bingil ¢ield wekoi it aed ed by the turbonator unit
decreases and t3 < 95C, turning the turbonator unit into a thermal power

gener at i ..self-regul ati he con system of the turbonator
unit; i ni@eﬁﬁ%m&%ﬁ%&f V%Hkﬁlﬁtso{%ﬂf‘gye[c%%?%f’d'hggg'B(’)%a@ﬁ’etstﬂb%‘ft?ﬂ%’f?1 t he vapor
pressur e haRELIdNoMARA eclof TRET hﬁ@gngg the vapor outlet of the biomass
boiler at rated values and to Intaln the steady operation of the
turbonatﬁ&gﬁgit; kgOGO] 4) opening the first control valve arranged between
the wate Netorkiie presess Hheswlapopshacaaiatian pysientisideseibed asirlovhe wat er
repl eni shing. tank, iz er tenperature t3 at the water outlet nmain of

t he so|aF5@gﬁ%§H?P§§9%SF%b ‘ector continues decreasing and when t3 = 5-9C;
opening a bl eed valve to drain a roomtenperature water fromthe sol ar

col | ect ot0@33béh¢ srley canepayaling ¢rdleiar ard thahikmasperilengngoymaicnavtibve to renove

remai ni ng water from pjpes;, introduycing a conpressed ajr through an opening
of an ex%ﬁ%@?gUﬁfwgpkﬁb%“3@$”$Fﬁé@35ﬁ?%V“%ﬁ' tapmass bilsvorkyist ai ni ng t he
sol ar coggenh hak kagcER: koﬁ)q/ga%g 8 guxiliax‘y heat source to the solar power generation.

The biomass boiler and the solar concentrating collector are simultaneously started.
[0056] The process specifically comprises the following steps:

[0057] 1) igniting the biomass boiler when a water level of the biomass boiler drum
reaches a preset water level; and starting the turbonator unit according to an operating

procedure of a biomass boiler power plant;

[0058] 2) starting the solar concentrating collector (at the moment the first control valve
is in a close state); detecting a water temperature t3 at a water outlet main of the solar

concentrating collector; opening the second control valve arranged between the water



pi pes at an anhydrous freeze prevented state; and turning the urbonator
unit into a biomass boil er power generation node; and [0061] 5) repeating
step 1) if the water tenperature in the solar collector tube increases and
t3 > 95C due to a recovery of a solar radiation; supplying water to the

bi omass boiler; and decreasing the fuel input into the bionmass boiler by
sel f-regulating of the turbonator unit. [0062] Starting a new solar power
generation system (or restart the whole systemafter a major repair) of the
i nvent i ony, BehAhSr RS BHES SR ratifib Qﬁl?ec{orﬂgnéﬁf'etb%?mysgk&?er %%Jin QREN3SW t ch

val ves 18, 19, 20, 22, and start the second water punp to ensure the

wat er | ewsPCadtopenify oasisd EpicoBvalel rtRrotalach ae: Ja?ﬁplryh@_m\é@mf l'evel gauge
LI reach the preset water level and the water is filled with all the solar
col | ect orcotlegh@gubeinttodecisgmaies eto ihgidneast heildvidamessljusong e wagndupliart t he
turbonator unit according to an.ogfragjng procedure of a bionmass boiler
pover pl anthe splappgjlegior Hibe ke majngdn B> PHE asaerdingie theovaier teapratuieda; shar ply

i hi i nt during.half an h t. a local time of 8:00,
the hoat aa g it BNERby REO Dy S ubedRb e Sl PioPiiny B kel

i nj ect ed of e®idhfs @bﬁmﬁnpﬂldpﬁ pidEH IR 23 2 VARG t@mg%at-ﬂlr@at@\qg&rgiuh rature

and pressure biomass boiler as an exanple, r at pressur = 5.29 nPa,

a rated tlenpenatswodetdt ratcdtaliss, anicnantig a Sempehattisieohe akbdn@r out | et of
the auxiliary heater 7 is 231C. Maintain the water |evel of the biomass

boi l er dmbfiiti6a, p | , and t| at rated values to maintain a steady operation
of the turbonator unit. [0063] Schene A is adopted that the solar

concent r ?@ds@?}3p@bii§§ﬂ1@ e bRl RLIQEBEHE Rk BltaSn Ao AHE s4jh@r Y heat source
operate sinmultaneously in conditions of cloudy and rainy day during the

di urnal peurdeouatingpetedtorcandrtioctis caftrd helve éhreorrdlingthasvatadlshgphsio thf 00641 | n
cloudy and rai ny day during the diurnal period, the water tenperature t3 at
t he wat esolaigallettoniipa taopreydné waisk dythe eniereaelleeipi tibe Gollrewting amdrtops, t hus, t he
control system of the tyrbonator unit self-reqgulates to increase the fuel
i nput i n{BHA U eSS aﬂ’@?‘! REFSelines fi‘“dttﬂze \Rﬁ?r%tteg F‘é’iﬁ’é?théfwat“ﬁéulm%%g% boi | er
drum 6a, spl, .Hdof fub@fseadf[gltegtt(ﬁah %%ges?\;all}eh(%eﬁ’e%l%/dto a value that is 10% of a

rated water flow into the biomass boiler, but no excluding a water flow lower than 10% of

the rated value) while the water temperature (3 at the water outlet main of the solar

concentrating collector detected by the turbonator unit decreases and 3 < 95°C; turning

the turbonator unit into a thermal power generation mode; self-regulating by the control

system of the turbonator unit; increasing a fuel input into the biomass boiler to maintain

the vapor pressure and the vapor temperature at the vapor outlet of the biomass boiler at

rated values and to maintain the steady operation of the turbonator unit;

[0060] 4) opening the first control valve arranged between the water outlet main of the
solar concentrating collector and the water replenishing tank if the water temperature t3 at
the water outlet main of the solar concentrating collector continues decreasing and when
t3 = 5-9°C; opening a bleed valve to drain a room temperature water from the solar
collector tube into a desalting water tank; opening a drain valve to remove remaining
water from pipes; introducing a compressed air through an opening of an exhaust valve

into all pipes until no water remains; maintaining the solar concentrating collector and
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val ues. Wen the cloud | ayer becones nore thicker and rains, the water
tenperature t3 at the water outlet nmain of the solar concentrating
col l ector continues decreasing, and when t3 decreases to 231C bel ow about
95C (according to a | owest tenperature value for the safe operation of the
bi omass boiler), the second control valve 22 of the water outlet main of
the solar concentrating collector and the third control valve 19 are cl osed
to prevent water in the solar collector tube fromrunning and to nmaintain

t he wat er rving a ) be operated state. Thus, the
turbonato?*%ﬁ??”?@598%§Z§£?H?gwgﬁ%ﬁgg%ﬁpdg@%@ghﬁngPﬁ¥Wdﬁnwﬁﬁ€? Wien t he
cloud | aygibmaésSRAESRvAREhdNRNTARS af@di ation recovers, the water
tenperature t3 at the water outlet main of the solar concentrating

collectorAbnﬁngases.and m@ﬁ? t3 is 95C above, the second control valve 22
and the tiPPH VIMAERE Ye L s Wi iepesaibrep thegglareolosior bihernagreases of t he

A'ong w thothe s uat HEbEent fid SRl PR TSR o A8 Wrat ool et or
Sel T-Tequl ating o thattur bonarar onr s P as R A R e dur i ng
noct ur nal tugenatodurof. dar kness, and specific process of the schene B is as
follows: [0066] Before the darkness of the night when the solar

B e e e L L S
| ower t hanajar repiigleofhiet weantioRB e BSsuntide, Tloabihe shiteh $M8E BMoBaT &ilig$, out
schene A. Water in the solar collector tube is prevented fromrunning and

i n a heatvapreed8rif, Ag 22nahd arbibe spendwattr ptiap a1 tolhisutculidwnat Rrelwiile i s
turned into a thernmal power generation node until the daytine when no cl oud
| ayer exi¥eraasshailensuns 6 deigeicd by dhe waledowal saugeddarichsbhpivect 1@itdrdevatiopt ed
during nq per.,Q en.the tenperature falls to a water freeze point
(or in c!agl_ﬁ g@er\géétﬁlslsm E%W\flyﬁ 3ntﬂéerf°t%a}l 5{)@?0&0‘ ﬁ%ﬁeﬁsf*tﬁﬁe g sedgnite the Hamassyoi nt ) |
and specioi|6r, REPEES the¥rbb R0 SRS Bink $o %%ée%t!ngrggdcg% r%: gg? g%pn?égg ore the

darkness of the night when the solar concentrat captures no

sunl i ght ,boilliepsys pam. am@uam;sthseﬂaeaﬁthuﬂ,fthetsalaeeaamaiti@u@ﬁarggqmaa%km and when
t3 5-9C, the first control valve 21 and the bl eed val ve are opened to

drai n a radughesarmpeirdatiog balfvair kourfat ocaliensol %00, tlol Heaetl ovatdr diloen thatolat he
desalting water tank 12. The drain valve 29 is opened to renove renaining
wat er fr SAPEHpEEE cplecteiisdped ydniesied inte therdvioross beider e Gyhlae p 66dit s i nt o
all pipes_ .yptil n ter remains. Thus, the solar concentrating | ect or
and pipezng?%}%%?%?%ﬁﬁ@%pg?“gﬁgm %ﬁ?@ﬁ@s?V%ﬁ?@kp?EW%HF@ﬁugﬁ féggénd t he
tur bonat QipAiRirdted Rnipkfal8E 11 AL NEPE QIRSRnpRLLRE PRYRY o IRNEF AL T ON mode.
[0069] In sumary:

auxiliary heater 7 is 231°C. Maintain the water level of the biomass boiler drum 6a, p1,

and t1 at rated values to maintain a steady operation of the turbonator unit.

[0063] Scheme A is adopted that the solar concentrating collector and the biomass boiler
as an auxiliary heat source operate simultaneously in conditions of cloudy and rainy day

during the diurnal period. Specific process of the scheme A is as follows:

[0064] In cloudy and rainy day during the diurnal period, the water temperature t3 at the
water outlet main of the solar concentrating collector drops, thus, the control system of
the turbonator unit self-regulates to increase the fuel input into the biomass boiler until

the water level of the biomass boiler drum 6a, p1, and t1 are maintained at the rated
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[0070] The power generation systemof the invention is the solar power
generation systemusing the biomass boiler as the auxiliary heat source,
water is direct heated by the system The invention is sinplified by

di scarding a heat storage system (using a conduction oil or a nolten salt
as a heat storage nedium applied in a solar thermal power plant of prior
arts, and is capable of alternatively or sinultaneously making use of the
sol ar heat source or the biomass heat source according to the change of the

sol ar r a%%k O\NhQH‘ﬁeER)uE e?‘ c%@?ﬁab?er}hf% <elda%>§ ns thc tl 1alpld€rt hxeet nge of
“¥re P on

the weather to nmalntain uous op eration o uni t

day and nh@Whter bl &ddh ﬁftﬁ@ﬁldx\éﬁh%nhﬁm{g%'ll&gmté@ﬁtlﬁﬁ@'d%ﬁpa\shdgt é(naoxi/hénhe sol ar
energy power generation system as well as solving the problemof the

freeze pﬁéd@nﬁwambdﬂlﬂhbdsw%ﬁomébﬁﬁ@ntmﬁhgngad@W&ﬁGﬁQﬁmﬂﬂéMMGcmhﬂkﬁr I's
solved. CLAIMS |. A solar power %eneratlon met hod using a bi omass boil er
as an auﬁ?kﬁ&?vﬂﬁéafm§@umﬁﬁsb@BﬁbFW§ﬂﬁ@dC@ﬁgﬁh@We@@@ééﬁﬂmmengdcmhmector a

t t dint the
colar- contdie Py Ey Rt et aina fechis] BLGL VBt FSicehprop Mewer as a

wor ki ng nRgl Yt D EdlecBIS A% monpltbnﬁﬂg aﬂ(? & mahRhRe: ‘water in a heat

preserving and to be operated state. Thus, the turbonator unit is turned into a thermal
power generation mode. When the cloud layer disperses and the solar radiation recovers,
the water temperature t3 at the water outlet main of the solar concentrating collector
increases and when t3 is 95°C above, the second control valve 22 and the third control
valve 19 are opened to resume the operation of the solar collector field, water is input into
the biomass boiler drum 6a. Along with the increasing of the water temperature in the
solar collector tubes, the fuel input into the biomass boiler is decreased under the

self-regulating of the turbonator unit.

[0065] Scheme B is adopted during nocturnal period of darkness, and specific process of

the scheme B is as follows:

[0066] Before the darkness of the night when the solar concentrating collector captures
no sunlight, the water temperature at the water outlet main of the solar concentrating
collector falls, if 3 is lower than a range between 9°C and 5°C (t3 > 5°C), the system
carries out scheme A. Water in the solar collector tube is prevented from running and in a
heat preserving and to be operated state. The turbonator unit is turned into a thermal
power generation mode until the daytime when no cloud layer exists and the sun radiation

Irecovers,

[0067] Scheme B is adopted during nocturnal period when the temperature falls to a
water freeze point (or in cloudy days when the temperature falls to the water freeze point),

and specific process of the scheme B is as follows:
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t he bi omass boiler works as a second heat source for providing the
auxiliary heat source to the solar power generation; the nmethod conprising
the following steps: 1) igniting the biomass boiler when a water |evel Li

of a biomass boiler drumreaches a preset water |evel; and starting the
turbonator unit according to an operating procedure of a bionmass boiler
power plant; 2) starting the solar concentrating collector; detecting a

wat er tenperature t3 at a water outlet main of the solar concentrating

col | ect org; P ontrol wvalye arranged between the water outl et
mai n of t[ﬁg@@gifya@gé%n%ag]gq%gsg?fﬁﬁg&ggﬁ \i\]léeg’tt}c{)? SAnd ot ‘%élg%ﬁm \%@gé}%lo‘i’alp%’rresdr um when
t3 > 95C noandli GRERE BGtedn EdHANEs scHeRRE. F (34BhYiRict cr&RME AN WhbgA- wat er
supply to a solar collector tube; introducing water into the bionmass boiler
drum adjustd,nig filkeconablevalwuiiping thobledievabal 2rare opdned toadrathuheotho mai ntain t3
95C according to the water tenperature t3; and nmaintaining the water |evel
of the biteRagatupoyvater e dip sodpr palirstorprhegsiortes daselting watsorank ddpBeatraine at a
vapor outl et .of the (?i omass boiler at rated. values and a steady operation
of "the t UPBSAIBPPUET IO B olelmarigeiatr fgmams: Hatorsressy&iich of 1 he

t ur bonat L .08 " - | L he,water outl et
mai n of '? té&@%%datrhg%l ﬁggmeﬁtgtl%lﬁg”?gq%?gglflgﬁqg%%I?‘ﬁ%h%{ﬁihﬁ% tl](i:eoér%l)tldrlol val ve for
contr ol | idagcdntretinedBiectstatal pipdsArd RBinEMedrat BRlahBRESs fdeRepibReniyfat Wat er
in the solar collector tube fromrunning and to maintain the water in a
heat pr esediaigrbangot aibie topeat iatoatie bioatass bdilet peveraeesrattuppdde. t 0o t he sol ar
collector tube is adjusted to a | owest value while the water tenperature t3
at the vve[g@gg]qhugdlﬁﬁqalyai n of the solar concentrating collector detected by
the turbonator unit decreases and 0 < 95C;, turning the turbonator unit into

a t hermal @O\i\err generation node; increasing a fuel input into the biomass
boi | er byY%& fLhe BYUPLEIRGLoE SYSHE lgRe HYENUQPdS Binspler PoTEerZaRasdhinit or unit to

mai nt ai n nor, pr.essure..and . t he vapo enperature at the )r outl et
of the bisgﬂg@\s@@gf‘? e_rlmlé?ssrbgfl%rc?syéei ad‘é%l'a_ f&ea% & U e h“@rﬁ%t @?@égg(ﬁgper ation
of the tyrHORALYintHiibh is@mﬁlm%'t;}gdi?cafdiﬁ%&h&a?EtBFagl:s (oY isifg’aanged between
the water outlet nmain of the soldr concentrating collector "and a water
repl eni skonductiankil of a tokevaillers atheppesragduneditd) &plibh e Aallekhdmbl et mai n of

t he solar concentrating collector continues decreasing
power plant of prior arts, and is capable of alternatively or simultaneously making use of
the solar heat source or the biomass heat source according to the change of the solar
radiation due to the alternation of day and night and the change of the weather to
maintain the continuous operation of the turbonator unit day and night, thereby
effectively improving the availability of the solar energy power generation system, as
well as solving the problem of the freeze prevention of the solar concentrating collector

during winter is solved.



and when t3 = 5-9C, opening a bleed valve to drain a roomtenperature water
fromthe solar collector tube into a desalting water tank; opening a drain
valve to renove remai ning water from pipes; introducing a conpressed air

t hrough an opening of an exhaust valve into all pipes until no water

remai ns; maintaining the solar concentrating collector and pi pes at an
anhydrous freeze prevented state; and turning the turbonator unit into a

bi omass boil er power generation node; and 5) repeating step 1) if the water
tenperature in the solar collector tube increases and t3 > 95C due to a
recovery of a solar radiation; supplying water to the biomass boiler; and
decreasing the fuel input into the biomss boiler by self-regulating of the
turbonator unit. 2. A solar power M#$i on system usi ng a bi onmass boil er
as an auxiliary heat source applied in the nethod of claiml, conprising:
the sol ar concentrating collector; the biomass boiler; and the turbonator
unit; characterized in that the solar concentrating collector and
;23 E Iei{mizts ﬁ%&%ﬁ%w@@én@%ﬁ%h%[hoasusitnrg]% bY\C%Qai%IS Bgilerxngl(sj b gﬂl)iil‘i)arry nga%tsouafgesaor ption

comprising:

a solar concentrating collector;

a biomass boiler; and

a turbonator unit;
characterized in that

the solar concentrating collector and the biomass boiler employ water as

a working medium for heat adsorption and heat storage;

the biomass boiler works as a second heat source for providing the

auxiliary heat source to the solar power generation;
the method comprising the following steps:

1) igniting the biomass boiler when a water level L1 of a biomass
boiler drum reaches a preset water level; and starting the
turbonator unit according to an operating procedure of a biomass

boiler power plant;

2) starting the solar concentrating collector; detecting a water
temperature t3 at a water outlet main of the solar concentrating
collector; opening a second control valve arranged between the
water outlet main of the solar concentrating collector and the

biomass boiler drum when t3 > 95°C, and opening a third



the sol ar concentrating collector adopts m ddl e pressure vacuum sol ar

collector tubes in a conbination of a series-parallel matrix; an
outl et of the solar concentrating collector is connected to a bottom of the
bi omass boiler drum (6a) via the second control valve; and t he vapor

outl et of the biomass boiler drum (6a) is connected to a cylinder of a
turbine. 3. The solar power generation systemof claim2, characterized in
t hat the sol ar concentrating coll ector adopts the m ddle pressure

vacuum sol ar col | ector tugb?ﬁolaaw%re&{mﬂlﬂ?gtd \%}elosfu H@a f%ul &t al | el

matri x; the outlet of the sol ar concentrat ector 1Is

connected to the botton1oﬁméheu@hmn@Sﬁn&ﬁm%emamémam&ﬁam(ymﬂ Adpgstisgcond
control val ve; and t he vapor outl et of the biomass b0|Ier drum ( 6a)
is connected to the cylindemwagst seppdy touhbbala, collector tube to maintain t3 > 95°C

according to the water temperature t3; and maintaining the water
level of the biomass boiler drum, a vapor pressure and a vapor
temperature at a vapor outlet of the biomass boiler at rated
values and a steady operation of the turbonator unit by

self-regulating of a control system of the turbonator unit;

3) closing the second control valve of the water outlet main of the
solar concentrating collector and the third control valve for
controlling the water supply to the solar collector tube to prevent
water in the solar collector tube from running and to maintain
the water in a heat preserving and to be operated state if the
water supply to the solar collector tube is adjusted to a lowest
value while the water temperature t3 at the water outlet main of
the solar concentrating collector detected by the turbonator unit
decreases and t3 < 95°C; turning the turbonator unit into a
thermal power generation mode; increasing a fuel input into the
biomass boiler by self-regulating of the conirol system of the
turbonator unit to maintain the vapor pressure and the vapor
temperature at the vapor outlet of the biomass boiler at rated
values and to maintain the steady operation of the turbonator

unit;

4) opening a first control valve arranged between the water outlet
main of the solar concentrating collector and a water
replenishing tank if the water temperature t3 at the water outlet

main of the solar concentrating collector continues decreasing
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4. The sol ar power generation systemof claim2 or 3, characterized in that
a steam superheater (9) is in series connection between the vapor outlet of
the bi omass boiler drum (6a) and a pipe connected to the cylinder of the

t ur bi ne; the steam superheater (9) communicates with an inlet of a
hi gh pressure cylinder (3) of the turbine; and the steam superheater (9) is
placed inside a flue (6b) of the biomass boiler. 5.The solar power
generation systemof claim2 or 3, characterized in that

and when 3 = 5-9°C; opening a bleed valve to drain a room
temperature water from the solar collector tube into a desalting
water tank; opening a drain valve to remove remaining water
from pipes; introducing a compressed air through an opening of
an exhaust valve into all pipes until no water remains;
maintaining the solar concentrating collector and pipes at an
anhydrous freeze prevented state; and turning the turbonator unit

into a biomass boiler power generation mode; and

5) repeating step 1) if the water temperature in the solar collector
tube increases and t3 > 95°C due to a recovery of a solar
radiation; supplying water to the biomass boiler; and decreasing
the fuel input into the biomass boiler by self-regulating of the

turbonator unit.

2. Assolar power generation system using a biomass boiler as an auxiliary heat source

applied in the method of claim I, comprising:
the solar concentrating collector;
the biomass boiler; and
the turbonator unit;

characterized in that

the solar concentrating collector and the biomass boiler employ water as

the working medium for heat adsorption and heat storage;

the solar concentrating collector adopts middle pressure vacuum solar

collector tubes in a combination of a series-parallel matrix;
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an outlet of a high pressure cylinder (3) is connected to a steamreheater
(8) via a pipe; the steamreheater (8) is connected to an inlet of
a | ow pressure cylinder of the turbine; and the steamreheater (8) is
placed inside a flue (6b) of the biomass boiler. 6. The solar power
generation systemof claim2 or 3, characterized in that a condenser (5)
comuni cates with an outlet of the cylinder of the turbine; a water outlet
of the condenser (5) conmunicates with a deaerator (28); and

an outlet of the solar concentrating collector is connected to a bottom of

the biomass boiler drum (6a) via the second control valve; and

the vapor outlet of the biomass boiler drum (6a) is connected to a

cylinder of a turbine.

3. The solar power generation system of claim 2, characterized in that

the solar concentrating collector adopts the middle pressure vacuum solar

collector tubes in the combination of the series-parallel matrix;

the outlet of the solar concentrating collector is connected to the bottom

of the biomass boiler drum (6a) via the second control valve; and

the vapor outlet of the biomass boiler drum (6a) is connected to the

cylinder of the turbine.

4. The solar power generation system of claim 2 or 3, characterized in that

a steam superheater (9) is in series connection between the vapor outlet
of the biomass boiler drum (6a) and a pipe connected to the cylinder of the

turbine;

the steam superheater (9) communicates with an inlet of a high pressure

cylinder (3) of the turbine; and

the steam superheater (9) is placed inside a flue (6b) of the biomass

boiler.

5. The solar power generation system of claim 2 or 3, characterized in that
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the water outlet of the condenser (5) communicates with the solar collector
tube (13) and/ or a water inlet of the biomass boiler via the deaerator
(28) and a first water punp (10). 7. The sol ar power generation system of
claim?2 or 3, characterized in that an auxiliary heater (7) is in series
connection with a water inlet pipe of the biomass boiler (6), and the
auxiliary heater (7) is placed inside a flue (6b) of the biomass boiler. 8.
The sol ar power generation systemof claim2 or 3, characterized in that

the water repl eni Sh'axmgutﬁ Bka ng\l,l\;ppe%sﬁ?l:)abd%0@?%@05@%&%6%%0 %%leaneqci Oerate?nd the

bi omass boiler is a desa t|n rrsing a heat 1nsul ation
| ayer; the des&liangipspter tank (12) is connected to a deaerator (28) via a
second water punp (H), and further connected to the solar collector tube

d [ i b deaerator..(28) and a
ok o " (AU RS TR OO e PR LI

connected to LhgheQublRt aRf the solar concentrating collector via the first
control valve (21).

the steam reheater (8) is placed inside a flue (6b) of the biomass boiler.

6. The solar power generation system of claim 2 or 3, characterized in that

a condenser (5) communicates with an outlet of the cylinder of the

turbine;

a water outlet of the condenser (5) communicates with a deaerator (28);

and

the water outlet of the condenser (5) communicates with the solar
collector tube (13) and/ or a water inlet of the biomass boiler via the deaerator (28)

and a first water pump (10).

7. The solar power generation system of claim 2 or 3, characterized in that an
auxiliary heater (7) is in series connection with a water inlet pipe of the biomass

boiler (6), and the auxiliary heater (7) is placed inside a flue (6b) of the biomass

boiler.

8. The solar power generation system of claim 2 or 3, characterized in that

the water replenishing tank of the solar concentrating collector and the

biomass boiler is a desalting water tank (12) comprising a heat insulation layer;
the desalting water tank (12) is connected to a deaerator (28) via a second
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9. The sol ar power generation systemof claim2 or 3, characterized in that
a tenperature sensor T3 is arranged on a pi pe between a water outlet of the
sol ar concentrating collector and the second control valve (22) and the

first control valve (21); a control point displayed by the
tenperature sensor T3 is finally output in a control |oop of the second
control valve (22) and the first control valve (21); and an

operating tenperature of the tenperature sensor T3 is preset within a

tenperature range ég?lltsntpg( rln ?)g%ﬁdclﬁﬂﬁgl%[fkg%t%ftottlﬂeesopair ?%%{Soé@ﬂekﬁ)ﬁgé‘ gtVW _eQe sol ar

power generation alm characteriz sol ar

concentrati ng igiel $f4Rd BonBQNRN ESES thedicRALAPLIS) Gnd & IR A b Q@%%d and the
vacuum sol ar coll ector tube (13); and the vacuum sol ar col l'ector tube (13)

is disposed on a fo@rldebifigy @htet Bfk PN 2RQhh&idd OUR LIRS §(QFe solak The sol ar
power generation systemof claim2 or 3, characterized in that the sol ar

concent r at i ng conteheatirgrcotleripriis és:first coefrbleabic21)Fr esnel | ens (30), and the
vacuum sol ar col l ector tube (13); and the vacuum sol ar collector tube (13)
i s disposed on a focal line of the reflective Fresnel lens (30). 12. The
sol ar power generation systemof claim2 or 3, characterized in that the
sol ar coﬁbeﬂgﬁévbhgﬁwﬁgh@ﬁmﬁmSwampmﬁségnZawﬁranﬁaﬂssmmﬁnﬁhﬂsnel l ens (31),
and the vacuum sol ar collector tube (13); and the vacuum sol ar col |l ector
tube (13) is a temperature sensor T3 is arranged on a pipe between a water outlet of
the solar concentrating collector and the second control valve (22) and the first

control valve (21);

a control point displayed by the temperature sensor T3 is finally output in

a control loop of the second control valve (22) and the first control valve (21); and

an operating temperature of the temperature sensor T3 is preset within a

temperature range of a safe operation of the biomass boiler.

10. The solar power generation system of claim 2 or 3, characterized in that the solar
concentrating collector comprises: a parabolic trough mirror (14), and the vacuum
solar collector tube (13); and the vacuum solar collector tube (13) is disposed on a

focal line of the parabolic trough mirror.

1'1. The solar power generation system of claim 2 or 3, characterized in that the solar
concentrating collector comprises: a reflective Fresnel lens (30), and the vacuum
solar collector tube (13); and the vacuum solar collector tube (13) is disposed on a

focal line of the reflective Fresnel lens (30).

12. The solar power generation system of claim 2 or 3, characterized in that the solar
concentrating collector comprises: a transmission Fresnel lens (31), and the

vacuum solar collector tube (13); and the vacuum solar collector tube (13) is
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di sposed on a focal line of the transm ssion Fresnel lens (31).

disposed on a focal line of the transmission Fresnel lens (31).
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