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3.1 XPHABEZRSA  solar steam boiler

FPEAREZEIR (<0.02MPa) H TS IR BH REBR b
3.2 fEMRAIK, KR KPHAEEZ R thermal storage type solar steam boiler based on the water and
steam working medium

A& REE 1R LK 2RO AL FA T R R P RE 284 . SR K FH RE SR 3 7 A 1
MK, FIHNZEBERE7 AR, BT R E AR AR .
3.3 #R{EIK desalination water

TR BR BE AN B R £ (1) &5 &9 0~60ppm 7K

3.4 [N flash evaporation
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3.5 {88 thermal energy storage unit

F T A7 S FAE% 7 AR 1 vl e R VAR, I HL AT DU 7K TN 78 7 AR A A A0 28
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3.6 HEIRE rated temperature

ZEAEI AL 2R TR SR A BB IR
3.7 E&EE quantity of heat collection

FERLE IS T B, fifi A YRR BOAS A S0k s 3 7 2R I NI 28030 i AV 2 A
3.8 EREBRGIE thermal efficiency of solar collecting system

FERLEIS [H B, ARANE AR IR RGBSR T R B NS BE B Y EU B .

3.9 $E5 ¥ A half acceptance angle

557 B P LT BR A 1 I F A2
3.10 FHEA}E  temperature increase time
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LRy ET
3.11 ¥F4EAT/E] duration time
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3.12 HRINE heat release power
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A1 FHEMBN

(iRes B LA
Symbol Meaning Units
4 AT ) .
Aperture area of the collector field
G, APHBAMRE Wi
Solar irradiance at horizontal plane
G | AREAmEmERE Wi
Solar irradiance at title plane of collector
G ACPREGHEE Wi
Diffuse irradiance at horizontal plane
G %m%%ﬁmﬁﬁﬁ W2
Solar irradiance at aperture plane of collector
HE R A .
d Inclined angle of collector
0 NGRS .
¢ Acceptance half angle of collector
- FIBTOELL -
Concentration ratio of collector
it St e
e Reflectance of ground -
‘ P B A iR c
" Temperature of heat transfer fluid at the collector inlet
t PR Hi TR N
ol Temperature of heat transfer fluid at the collector outlet
i TR B BT kes
mass flow rate of heat transfer fluid
” fift PRAS KT IR .
! Initial temperature of water in thermal storage tank
p fift AR K AR .
! Final temperature of water in thermal storage tank
H fili AR 5 A .
Pressure in thermal storage tank
fili AR B AR
V m?
volume of thermal storage tank

15




(iRes B LA
Symbol Meaning Units
Vv fift A N K AR o
" Water volume in thermal storage tank
fift PAAR L AN [] ,
AT o min
Cooling time of thermal storage tank
. ANETHARTURERE
mg . . kg/s
‘ mass flow rate of steam in steam pipe
AN ZIRET P
a
P2 Inlet steam pressure of steamed rice cabinet
THiE I 18]
% o s
Temperature rise time
T FRELI [H] S
o Persistent period
R 2 S
u T T.LE. m/s
Surrounding air speed
p I 0
“ Ambient or surrounding air temperature
Ry E
E . . kWh
Electric power consumption of system
FEL UG I 221 L 1
E, AR kWh
Readings on the electricity meter at the starting time
SRS 220 P R L
E; kWh
Readings on the electricity meter at the terminal time
c MR E SRR ERIE o
0
Ratio of power consumption to heat gain of system
Q et . MJ
& heat gain of system
DS ARPN LGS M
Solar irradiation at aperture surface
DS AL VA A NEERHS s .
q o . MJ/m
¢ Solar irradiation at unit area of aperture surface
O MJ
Output steam heat
n EMRGRE o,
Sys.¢ System efficiency of heat collecting ’
T I AR Th)
s
: Starting time
T DA 2% 1b (A
s
? Terminal time
fili P s AR R AL
U g Wik

Heat loss coefficient of thermal energy storage tank

16




T 4%/ Subscripts

ay

- E{E

Average

max

TN E]

Maximum

min

/ME

Minimum
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1.1 RGi#ER /
-RGE

1.2 EHFHIR / Collecter Description
1.2.1 EEAR%HE / Basic data

- £ 7/ Manufacturer:
- SEHES B 1/ Collector properties
- FEIERFESSROE O AR / Aperture area of collecter array

1.2.2 /IS4 / parameters of collecter

- LR S /Collecter model:

- RIGIOHAR / Aperture area:

- KIGOTERE / Aperture breadth:

- A7 HA% / Evacuated tube diameter:

- BT KB / BEvacuated tube or channel length:
- HZE R / Gap between the evacuated tubes:
- WiEE N1E /Tube diameter (inside):

- EFOUBEIESE / Number of tubes or channels:
- O / Concentration ratio

- EFHRA L / Reflector textures

- fRIEH i/ Insulation material

- PR )Z B/ Insulation thickness

1.2.3 f&#iifk / Heat Transfer Fluid (HTF)

- BRI LFR / HTF name:
- AEIRARRL S/ HTF type:
- AR (AN INF745) / HTF specifications (additives etc.):

1.2.4 i817%4F / Operation conditions

N g

- WAE TIRE / Maximum temperature of operation:

- B¢ Rig{T% 71 / Maximum operating pressure:
1.2.5 LI 55 223 M ¥ Location and installation angle of collector

- 4% / Latitude:

- 2J% / Longitude:

- BRI / Collector tilt angle:

- HEIER LA/ Collector Azimuth:

1.2.6 FEHMIEIE - / Photo of Collectors
1.3 B3R / Heat storage unit description
1.3.1 FEA%HE / Basic data

- =77/ Manufacturer:
21



- #15/ Mode:

- f$JE ¥ & / Accessory equipments:

1.3.2 i #4883 E S 4/ Parameters of heat storage unit

fiE AR / Volume
i B 1% / Diameter

-f AR R / Superficial area

-fi AR/ Material
-fig AR B K TAE K /) / Maximum working pressure
- AR B LAEIRJE / Maximum working temperature
- AR RIRJZE A BT / Insulation material
-fEIE ORI 2R E / Insulation thickness

1.3.3 #2859/ Photo of heat storage unit

1.4 ZH 4R / Steam Cupboard Description

1.4.1 JA % /Basic data

ZEAEAEPE ] K/ Manufacturer:
-ZEAE S/ Mode:

1.4.2 7545 F 224 / Major parameter

-7 AMERSE / Boundary dimension:
- HL I / Electric power:
-ZEMEHINZIR /) /Steam pressure :

-F K25 8/ The largest mass of dry rice:

1.4.3 &S24 €]/ Photo of steam cupboard

2. TR 2/ Instrument

Frs | GERARR

MRS

ot
=

B

T B 1

U

No. Instrument

Model

Test range

Test accuracy

Remarks

22




3. WAL R, WMEMTENEIE
3.1 EHERENNREIES T E LR / The test data and calculated results of solar

collecting

I——(t-t4,ar)=0K;

SEHIEX O L AR PRRMEE g /(M)

2__

(tirtaa)=10K; 3——

(tirta,a)=20K; 4——

performance
SRR EIE L (XEXAXE)
150 4 1000
140 |
sag T 4 900
120 F 4 800
110 =
~ 100 F 1 700 E
O 9% f 1 600 =
<~ 80 [ ~
= 70 F 1 300 ey
= 60 F 4 400 =
= 50 | i
g 1 300 E
30 | 4 200
20
e 4 100
0 s 0
EFESFEFZRA2R2RAZIRIRSRESRR
REEESNSe SN nE I RO EE
it (& (hh:mm
K B.1/Figure B.1 E/E-48 B E2{ 2%
30.00 4
3
r 2
25.00 | 4 i
2000 [ °
5 :
&
mﬁ 1500 |
® 1000 [
500 |
0_00 _| i i i 1 i i i i 1 i i i i i i i i 1 i i i i ]
0.00 5.00 10.00 15.00 20.00 25.00 30.00

&l B.2/Figure B2 S£RESKABERERNRXAME

& B.1 ERERNREIE-ZI R SR

(titaar)= 30K

T T2 Uavg | Umax Umin taavg | tamax | tamin Gavg Gmax Gmin
Y/M/D Y/M/D
m/s | m/s | m/s | C T T | Wm? | W/m? | W/m?
HH:MM HH:MM

23




& B2 HEAMGBINREESHEER-ERESEARENE

T] TZ ti tf Vwi wa Qget QL‘ Wsys,c
Y/M/D Y/M/D ) ) 5 X ,
HH:MM HH:MM ¢ ¢ m m kI kI &

32 B NRN R E LS+ H 4 R/ Flash evaporation

calculated result

T O

150
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80
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40
30
20
10

RIRNREFE#E (XEXAXH)

1 01

1 ™M O 2
B e I T B R L T T B =T}

7:00
730
800 -
8:30
900
9:30
0:00
0:30
1:00 -
130j
2:00
2:30 |
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
700

& B.3/ Figure B.3 #2835 -1 1810 il 22

1 0.6

1 04
1 03

1 02

Tt BT Jy (MPa)

% B.3/ Table B.3 B NENAEIE SHELER-ZEAE. BAIIER. R

test data and

Ty

T

t

Ir

Vwi

wa

Qout

Pout

Ta

T

g

Y/M/D
HH:MM

Y/M/D
HH:MM

C

C

m3

m3

Ml

kW

S

S
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3.3 AERBINRASHHEER

3 B.4/ Table B4 5B AR REIE S5 HHEER-BIRAH

T1 Tz ti tf A T ta,av Vw Us
Y/M/D Y/M/D \ \ . . ,
HH:MM HH:MM c C mim C m WK
3.4 #EH &/ Electricity consumption
% B.5/ Table B.5 #HE
Time E; E; E &
Y/M/D kWh kWh kWh %
3.5 RGitaE 1/ system stability
# B.6/ Table B.6 R EITHaE
Fs 8] RGHIESIRE
Y/M/D
No. Alarm
(HH:MM)
1
2
3

4. B4 51F4r / Summary and evaluation
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