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Dynamic test method for the thermal performance of parabolic trough solar collectors
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Symbol Meaning Units
HASBAE &

a s

Algebraic constant used in the dynamic model

FERERROE T AR

Aperture area of the collector

AR &

b s
Algebraic constant used in the dynamic model
B &

c
Algebraic constant used in the dynamic model
A PRAR LE A

¢ J(kg-C)
Specific heat capacity of heat transfer fluid
ENAS Y =

d 1/C
Algebraic constant used in the dynamic model
BASBAE &

€ ‘Cm*/W
Algebraic constant used in the dynamic model
A B

é Com?/(W-°)
Algebraic constant used in the dynamic model
B B

e Com?/(W-*?)
Algebraic constant used in the dynamic model
SRR I T R £E R

v m

Focus length of the parabolic surface
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Symbol Meaning Units
M HEMRI RO R E B KRR E
Gbp W/m2
Direct solar irradiance component in the aperture plane
2 e A R Y E AR RO 1 Y B R PR I
Gbpe Direct solar irradiance component with the end loss consideration in the W/m’
aperture plane
DK BRI ) LS % A T
GD\] V\I/r’ﬂ2
Direct normal irradiance
el N ENER R LY
Goni W/mz
Effective, averaged beam solar irradiance
Iy el OR BH e SR AR K
L m
Length of the parabolic trough collector
MBI 75
Number of test data in sequence
WAL BRI B 5 T 23 (R 2 X I
P Number of zones divided in the direction of heat transfer fluid with the same -
length
e L I H Th &
q w
Useful power extracted from the collector
FRHE 5 R
ta T
Ambient air temperature
FERRIR A Y SR A HH IR A
te T
Temperature of heat transfer fluid at the collector outlet
FE PRI A I AR AR TR R
t; T
Temperature of heat transfer fluid at the collector inlet
feninib T, o + 1)/ 2
t T

Mean temperature of heat transfer fluid
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(52 X ¥ A
Symbol Meaning Units
ERH 2 L

u m/s
Surrounding air speed
FE PRI AR T 25 it

Y m/s
Mean velocity of heat transfer fluid
FE IR TR &

114 m?/s
Volumetric flow rate of heat transfer fluid
NIy

6 o
Angle of incidence
P RE AOK PH R AR AR R

n
Collector efficiency of parabolic trough solar collectors
225 18 ) 3 4 2 PR ) TR =R BH R AR A BB A%

Nend Collector efficiency of parabolic trough solar collectors with the end loss -—-
consideration
R (7]
T s
Time
A TR AR P £ FAAR 3 1 3L B8 U i S B )

T; Record time when the temperature of heat transfer fluid at the collector inlet is s
tested
AR AR FARE 11 2 1 B 3l B 1)

7, s
Flow time when heat transfer fluid passes from the collector inlet to outlet
DS P SRR B (1] 5] o

T s
Sampling time interval for test data
FERIRAAS (155 B

p kg/m?
Density of heat transfer fluid
TR IR 25 1 S

Pr

Reflectance of the parabolic trough reflector
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1 KPHREEMEEHEIA / Solar Collector Description
1.1 EAR¥IE / Basic Data

- KA AT/ Applicant:
- EIMERYRS / Collector code:
- iE¥ HHH / Application date:

1.2 A EFER BB HES / Parabolic Trough Concentrator

- WA AR L2 A P2 RS / Manufacturer of the parabolic trough concentrator:
- £5JE / Focal length:

- XOLOTEREE / Aperture width:

- SO A / Aperture area:

ST [ Reflectivity:

1.3 M EERINIARE / Parabolic Trough Receiver Tube

- YW A AR A A P2 RS/ Manufacturer of parabolic trough receiver tubes:
- BB S EWAE JME [ Absorber tube outer diameter:
- BT ERE L EE ML / Cover tube outer diameter:
- AFEEEEWAEEEE [ Absorber tube thickness:

- BT E PSR EEREJE / Cover tube thickness:

- BRI T A S K E -/ Length of a parabolic trough receiver tube:

- YA A A B/ Total length of parabolic trough receiver tubes:

1.4 fE¥GRAK / Heat Transfer Fluid (HTF)

- fERRELFR [ HTF name:
- ARBIRARA 7R/ HTF manufacturer:
- LIRS/ HTF type:
- fEPURARTLEE (AN INF4E) / HTF specifications (additives etc.):

5 151741 / Operation conditions

[

- B 1A

- K

1IB1THLE / Maximum operating temperature:
1217 E 77 / Maximum operating pressure:

1.6 &M EEREE / Schematic Diagram of Collectors

12



1.7 &S|/ / Photo of Collectors

1.8 iRk [E B~ E & / Schematic Diagram of Test Loop

2 MR R, MEFHERIEIE / Test Results, Measurements and Derived Data
4%/ Latitude:
2%/ Longitude:
LIS AT B 7730 / Collector axis arrangement:

Z 1/ Table 1
MERZER - MEHIE / Test Results - Measured Data
H #i/Date -} BX/Time span Gy t, t; t, v u
D-M-Y HH:MM- HH:MM W/m? C C C m¥’s | m/s
%< 2 /Table 2
MREER - ITERYEIE / Test Results - Derived Data
H Hji/Date i} B /Time span Gy, t, cr q n Nend
D-M-Y HH:MM- HH:MM w/m? | C WikeK) | w - -

Z MRS ZIE [ Multilinear fit to data:

t, — t; 0 0’ 1 d, 1ody, -t -t)
= e + e + e +a +b——+c +d £
Goni cos (0) cos (9) G, dt G, dv Geoni Gopi
= 3 /Table3
M BEFERYZEL / Thermal Performance Formula Coefficients
{8 / Value Frifif# / Standard Deviation
€
€
)
a
b
C
d

H)5E £2¥ / Coefficient of Determination:
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