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## 5287637820 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT
KEY WORDS : CPC / Non-Tracking / Diffuse Solar Irradiation
PAWEENA DANGNOREE : DESIGN AND TESTING OF COMPOUND PARABOLIC
TROUGHS WITHOUT SOLAR  TRACKING SYSTEM ADVISOR : ASSOC.PROF.
WITHAYA YONGCHAREON, Ph.D., 91 pp.

The CPC solar concentrator are of great interest for industrial heating processes or
cooling application, at temperature more than 100 degrees Celsius. The CPC are designed by
mathematica 7.0 program, find the appropriate criteria of optical and geometric analysis. This
design is created from parabolic equation, y = ax’ ,give a = 4,9,16.choose equation y = I’
and then adjust the width(W) = 0.05,0.10,0.15, choose width(W) = 0.15 and adjust the angle
from horizontal of 15 degrees that make 80 degree radiation angle.

Create a model for Optical efficiency test compare with design efficiency . In the test
using a halogen bulb 50 watts instead of sunlight. The test results are consistent with the
design, average overall efficiency is 67.68%. Apply appropriate terms from design create
compound parabolic troughs. The design completed have size width 1 m and length 1.9 m.
And then test mechanical efficiency, average overall efficiency is 26.02%. The maximum
temperature of heat pipe is 105.31 degrees Celsius, average overall intensity radiation is 550.44
w/m’. This collector yields higher temperatures than flat plate solar collector So therefore

suitable for using in residential house or industrial heating processes.
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NARDINIWNALEUELALENATN 10 IURAINAT ANINEND 2.16 1AT

Seido 1
Specifications and Dimensions

DIMENSIONS S 4 |

e e T
e | Bl | TTTTTTTTTTIT f
A mmj 2180 2160 i 1 II, |
B {mm) 50 1320 | ‘f
© [mm} fa T8 < I ‘ | " :
1 | | |
SPECIFICATIONS gl AL i‘
Wonsl Type Sance 15 5ance 1-16
(Selda 1-5) (Seldo 1-18)
TubE Consiruction Heal Flpe Wi Fat ADSOer Wacuum Tuge
NUMBET Of COllEcion pipes. B 16
Absorber Surface 14m 28m
Welght =0 8g 100 kg
Pressure Drop per mogule 31 100 /W | & mbar 10 mbar
Fiuig Content D48 L 0G5 L
Glass Materlal High Quality borosiicate giass
Glass TUDe damesr 100 mm 100 mm
Wall Thiciness 2.5 mm 25mm
THigh Vacuum, 1ong 1em sEolity = 10 mbar = 10" mbar
Absorber Materal auminum
Coating Alminum Nitrds
AbSOrpfion Coemelent =50% »00%
Emission CoeMclent <B% <E%
Angle of Inclinabon 15" o 60" 15" o 50
Test Pressure 10 bar 10 bar
Permissable Cparabng Pressure B bar & bar
Man. Temperaturs 150° C 190" C
Nar-aperating moge 2T C HTC

717 3.21 wamsneazidaanaaiunaenufiognllinldinu (Mn1 Canadian Solar Technologies

|nC)[M]
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F19797 3.6 ADAANLIA89UN Thermoil 32

[12]

AnLANIA Esso Thermoil 32
auad iz (15 °C, ko/l) 0.872
aanuty (°C) 204
anuwila (40 °C), St 32
anusila (100°C), cSt 5.3
anunii v uasan (°C)

- szuuile 185

- szuuila 285
aruaanusau (klfkg®C)

- 100 °C 2.17

- 200 °C 2.53
anmndidaaiazdaduiou -20
thifu (°C)
nsuenadl (sa °C) 0.00079
anmniivian wlsias (°C) -
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A 1
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e | wefusddda arina (Pt100)
Aeyeydinenl v/ )‘ 2B ‘%_
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I Uidaelil o Al
e Wearsafias
finh & Ty s frrmiudehnnnt
& Tiulawainvaio wafuadlia
Hensiagauafinig
Tuifldnennauns wv
soul ugadua ﬁmnﬂ‘lﬂlﬂw_ _
" Tudamafies frrnsauAniundaiuag
arligaa
homsiainniian |-270 8 1820 °C 2508 600°C
Repeatability 1.1°C fia 8.25°C 0.0275 *C fia 0,065 “C
sl [13-14]
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3.3.7 Variable Frequency Drive (VFD)
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91071 3.26 Variable Frequency Drive (VFD) &ifa SIEMENS 31 SED2
3.3.8 irasdauseaulninuuutiunnld (Data Logger)
[~1 dl <3 o KX Y o L d} A o =K ¥
Hwrseafutiunndeyalaedniudd delunimeassazlflunisiuinaoudinuas 1e
Wsueiines anuunidenden gauuniluszuuain Sensor anngniaanAND lunNsTuAn

u

foyals

917 3.27 Data Logger 8@ Hioki §1 LR8400-2

3.3.9 aawaInNng

917 3.28 urnaduasa e i lunimaaag
1% lun1meaaaunlsdnsninaadiusdunasiaanuuuiie U Umas Lasaning lasay
MwaduasendindsiaTanaunananan(Polycrystalline) TUIAAINNLII 8 LIURLNAT N3G 6

WIUALNAS 6 Volt 100 MAH WAz 0.6 956
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3.3.12 anduipasiuuAanaa( Digital Lux Meter)

717 3.31 AndRimeiuuuAanea ( Digital Lux Meter)
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4.2 NAFAUUTLANENINUBILHITU AL LLTHNNISTUAINDRALLULU
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ANAN9INITATUINILISERANENINTDIS19SLILFIR RS

H=mC,(T,—-T,)/IA
dl a a s _a 6
We  n = Usg@nEnInaeeaeiuLaenning %
m = 8nnsiva, kgls

= dnsn3lua (litre/s) x ANNEMNANNTZIRITNTL (Kg/litre) / 60

C,  =AANNBaudINITLed 7 A, Jkg °C
T, = 2uu)d1eeinduesnseiulaseining, °C
T, = gnugiresididngeiuiaseniing, °C

dgl n:ll o o a a e 2
A = WuNUeIuNeTUSALasR iR, m

= n419 (M) x 819 (m)

1 v o a a Ce d‘ 2

/ = AnAdulin N ALaIR TInglRaY , W/m

MU ANBNINUBITNTULAIANARENLIAY 12.00 1.

m =0.07, kg/s

Cp =2170 J/kg°C

T, =3247°C

T, =31.41°C

A =1.9m°

/ = 700.66 W/m®

uwnupsaudsluannig

N=mC,(T,~T)/IA

N = (0.07 x 2,170 (32.47 — 31.41)) / (700.65 x 1.9)
= (151.9(1.06)) / 1331.23
= 0.1258, 12.58%
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n=Poy
an
n = UsANBNNUBIT T AN NAE %
o %3 v 1 1 6 dl £ ] o dl o/ o/
P, = mmiﬂﬂwmLLr:JuTSnmLeﬁmLu@LLm@wwmmNaﬁmmeu 15 A9ANNLLUITEAL
ARB(W)
o [ %3 v 1 1 fd‘ o/ o/ 6
P = Anaa i vesutiulaamadiensaasiunaananlaan 1 naas , SHA(W)
| = nszudlnin g, waudl
v = uaaauloiin Volt
Tpe?
Pout = lout* vout
Pin :lm* V\n

MU ANBNINUBITTULAIANARENIA 12.00 1.

Pout = |out* Vout

= 0.300 * 6.633
P, = 1.990 ims
P, =l.*V,

= 0.467 * 6.200
P =2.940 ims
wnuA lugaunng

H= Poyt
an

n =1.990/2.940

=0.6768, 67.68%



75

NMIANUIN .

) ¢ a3

Joyany MANNTULTIINAEG gurgiawaden uazgurgiiL

Q U

=) 1 5

AFlumsvnmlszansnmdana) uazdoyadn mnszud ussau luih anuduues

A lumsnnlszansnmdaa)



L4

YaNAFMSUARLUTERANENNLTINS

v 9

N1SNARBINIUTEANENINURITULAIAILDASINITIUA 5 ARTARUIN: 9D

A137197 1: AN LALRAE (M AN LAY TRAAA1TINAT)

Time

[GRREIS TN

7 122011 | 8_12 2011 | 9 12 2011 | 10_12_2011
781.30 356.90 533.40 785.50
528.10 421.40 481.10 795.45
429.85 397.05 485.05 800.35
719.70 325.40 976.10 810.95
881.60 584.80 539.90 809.65
902.60 356.90 834.15 827.40
868.85 429.35 833.40 820.20
873.55 532.45 835.25 827.30
915.00 497.60 837.65 832.70
944.55 523.80 840.80 839.65
914.15 866.70 827.25 823.20
202.50 399.45 825.40 817.95
249.40 320.40 812.90 810.20
147.00 211.35 797.05 797.70
191.65 201.75 781.60 743.10
207.75 202.05 773.70 769.15
198.10 131.65 771.20 623.35
107.00 132.95 521.95 729.90
145.95 173.30 697.80 732.30
189.55 198.75 702.95 698.95
130.30 153.05 673.55 629.50
140.90 139.45 661.05 125.90
82.70 167.30 629.75 588.25
123.75 156.05 590.60 549.85
208.05 204.70 563.80 526.40

f4.2
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R399 2: gruN)NAIUIARAN

qamgiiaaunadon
Time |7_12_2011 | 8_12_2011 | 9_12_2011 | 10_12_2011
11:00:00 36.80 33.75 32.55 37.95
11:30:00 38.70 32.55 39.40 38.75
12:00:00 34.50 35.85 36.00 41.45
12:30:00 40.05 36.95 39.75 46.45
13:00:00 42.35 35.95 41.65 41.80
13:30:00 35.65 33.95 42.90 131.20
14:00:00 35.90 31.90 44.60 185.35
14:30:00 32.90 32.90 45.40 214.00
15:00:00 33.00 32.65 41.65 211.65
P97 3: Qmmﬁﬁvﬁﬁuﬁﬁmﬁ'ﬂ
Time Tin
7 12 2011 | 8 12 2011 | 9 12 2011 | 10_12 2011
30.00 31.00 30.60 26.80
29.15 32.55 31.90 28.65
30.30 32.45 31.15 29.80
31.55 33.15 28.25 27.90
35.00 31.25 32.70 31.35
34.20 32.40 30.90 30.40
36.50 32.40 29.95 31.35
31.10 30.00 31.60 32.05
29.10 31.60 30.30 29.95
28.20 32.00 30.80 32.20
29.00 29.30 31.35 35.15
30.40 32.75 32.40 34.05
30.50 33.75 31.10 35.80
28.00 36.05 30.25 35.85
38.20 36.20 31.20 36.05
35.50 33.10 31.25 38.45
37.80 34.65 35.75 35.55
37.15 34.30 35.40 31.80
34.10 34.00 34.60 34.05
35.75 33.30 36.60 35.15
36.60 33.90 36.10 31.00
35.85 33.65 36.90 32.60
34.20 34.40 34.55 35.50
35.25 33.65 34.85 33.55
34.55 34.25 34.35 33.10

13197 4: o Rtnueaniad

7



Time T out
712 2011 | 8_12_2011 | 9_12_ 2011 | 10_12 2011
28.15 33.50 32.65 28.60
28.55 34.30 33.05 31.40
28.70 34.65 30.30 32.10
29.70 35.35 29.25 33.95
34.70 34.40 32.10 33.80
33.55 34.95 29.15 34.75
35.05 34.75 31.50 39.20
31.70 32.90 31.75 36.10
31.80 34.20 32.35 37.25
32.35 34.55 33.50 37.95
34.40 34.15 35.05 38.10
35.40 35.50 33.90 35.95
40.85 36.10 38.90 32.60
36.10 36.20 36.50 32.35
38.20 36.05 36.55 36.75
36.85 35.55 36.25 35.10
36.45 35.45 37.00 36.60
35.95 35.90 35.10 37.45
35.95 35.20 31.80 36.15
36.35 35.25 31.30 36.40
36.15 35.55 33.95 36.25
37.15 35.70 34.65 36.65
35.40 35.25 34.85 35.20
36.05 34.90 34.45 37.30
34.90 34.05 36.10 37.30
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;13199 5 dayailannaesiuuiulaamad

79

nadaulaslduraltawsadnnn 0.6 Tnd
naaaeilaau 509ed [ 1waaa)
aaiidtunisnaans | lin v Vin Pin  |Anuwiuudsan)

45°(8.00 u) 0.2 0.3 0.3 0.267 58 6.1 6.1 6.000 | 1627 850
60°(10.00 ) 0.3 0.3 0.4 0.333 5.8 5.1 5.1 6.000 | 2033 995
7571100 u) 0.4 0.4 04 0.400 6.1 5.2 5.2 6167 | 2480 1092
F0°(12.00u) 0.4 05 05 0.467 6.1 6.2 6.3 6200 | 2940 1254
105°(13.00 u) 0.4 0.5 0.4 0.433 6.1 6.2 5.2 6167 | 2.687 1192
120%(14.00 u) 0.3 0.3 04 0.333 58 6.1 6.1 6000 | 2033 1071
135°(15.00 u) 0.3 0.3 0.3 0.300 5.2 5.1 5.1 6.000 | 1.830 820

;137199 6 dayailannaediusenia iuaiuuusIaesnUiuygm 15 aeAiLLwITEAL

unaFluaesawTluALILRAzRa nuULTRE T 15 260
WREREILALTU 50 FRA(1uaan)
avrnildlummaaas [ lout v Vout -mmrﬁ'num[ﬁ’n'ﬁ

457(2.00 W) D.08 D.0% 0.1 6.2 6.2 6.1 6.167 0.555 820
B07(10.00 1) 0.09 0.1 0.2 0.130 B4 8.4 8.1 8300 | 0.818 1008
7E(11.00 ) 0.1 0.2 03 64 6.7 5.2 6433 | 1287 1082
80"(12.00 W) D2 0.3 04 0.300 6.6 6.7 6.6 6.633 1.890 1228
108°(13.00 W) 0.1 0.2 0.3 0.200 6.2 8.6 5.4 6.400 1.280 1185
120°(14.00 W) 0.09 0.1 0.2 0.130 8.3 8.3 8.2 8267 | 0.815 1118
1367(15.00 W) D.0% D.08 0.1 0.090 6.1 6.2 8.1 6.133 0.652 B25
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SIEMENS qe3

Cable temperature sensor  QAP21.2

o sk apchcasors

Use
The cable temperature sensor is used for acquiring the water temperature in flat solar
panels.

Ordering
‘When ordering, please give name and type reference of the sensor.

Function

The sensor acguires the medium temperature in the solar panel with its nickel element.
The resistance value of the element changes as a function of the temperature.
It iz delivered for further handling by a suitable controller.



Sensing element

Legend

Mechanical design

Characteristic Accuracy
R[EY (K]
i
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R Resistance value in Ohm
i Temperature in degrees Celsius
At Temperature differential in Kelvin

Engineering notes

The cable temperature sensor consists of a sleeve (6 mm diameter, S0 mm long), sen-
sing element and connecting cable with fermules.

The sensing element is accommodated in the sleeve which is flat on one side and to
which the connecfing cable is attached.

The sensor is not suited for direct immersion in liquid media (without using a protection
pocket).
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Mounting notes

The permiszible cable lengths are dependent on the type of controller used. For details,
refer to the Data Sheet of the relevant controller.

On pipes

Indirect immersion

The following mounting choices exist:

» Up to medium temperatures of 85 “C: with plastic cable tie (supplied by thirds)
+ Up to medium temperatures of 220 “C: with stainless steel cable tie (supplied by
thirds)
A: =85°C B: =230°C

With the help of a protection pocket. The inside diameter of the pocket should match
the diameter of the sensor's sleeve (e.g. 6.1 mm).

The zensor is supplied complete with Mounting Instructions.



Technical data
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Functional data Measurement range =30 ... +180°C
maax. {1-2 hid) 220 °C
Sensing element LG-Ni 1000
Time constant t;;
When fitted to the pipe =208
With protection pocket <30s
Measurement accuracy at 0 *C +0.4 K (refer to "Functicn™)
Measurement and output passive
Protective data Degree of protection IP 67 to IEC 529
Safty class Il to EM &0 730
Connecticns Mechanically cable tie or protection pocket
{supplied by thirds)
Electrical connections
Connecting cable 2-core, interchangeable, with ferrules
Cable length approx. 1.5 m
Perm. cable length refer to "Engineenng notes”
Environmental Ambient temperaturs
conditions Sensor sleeve ~30 ... +180 °C (220 °C for max. 1-2 hid)
Connecting cable =50 ... +180°C (220 °C for max. 1-2 hid)
Materials Sensor sleeve stainless steel V4A (1.4571)
Connecting cable silicon
Packaging (minigrip® bag) PVC
Weight Including packaging 0.056 kg
Internal diagram
LG 1000 E
=)
T T
Dimensions (in mm)
-
40 o)
0 — r
= K
40 B
50 1500 g
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Esso THERMOIL® and ESSOTHERM heat
transfer fluids are the products of extensive
research and development at Imperial Oil's
facilities in Sarnia. They are manufactured at
either of our plants in Sarmia Ontarie or
Edmonton Alberta and are available
throughout the country through our
comprehensive distribution network, Esso
THERMOIL and ESSOTHERM offer the
following features and benefits:

+ Range of viscosity grades for application
needs

¢ Utlize highly refined base stocks and
select additive technology for excellent
thermal and oxidation stability

¢ Choice of excellent oxidation control and
deposit control technology

¢+ Optimized Flash Point and Velatlity to
minimize Vapour Pressure at elevated
temperatures

Product Data Sheet

THERMOIL AND ESSOTHERM

HEAT TRANSFER FLUIDS

Jammary 2000

Primary Applications

Imperial Oil THEEMOIL and ESSOTHERM
fluids are recommended in the approprate grade
whenever performance mineral oil heat transfer
fluids are mdicated. They have documented
many years of successful long life service in
many ndusmes such as plastics, paint, Tubber,
paper mull calendars, board plants. roofing.
textiles and refineries. Chemical compatibility
with other heat transfer fhnids should be verified.
They are not recommended for addihon to
systems confaining aromatic oils of some

synthetics.
Performance Featnres

Oxidation Stability

A robust omdation inhibitor addifive system
provides long service life at elevated bulk system
temperatures with associated kigh “skin”
temperatures. Efficient operation is maintamed
through reduction of oxidation sludge which
would impede heat transfer. Many alternate heat
transfer fluids have a high sludging tendency
with attendant operating problems.

Excellent Thermal Efficiency

Specific Heat and Thermal Conductivity data are
provided. documenting the ability of the flmds to
absorb and conduct heat, ensuring the function
of a true heat transfer fluid.

Volatility Control

Trouble-free operation is provided by reduction
of "low botlers" in the flud as well as
mummizing ~ vapour  pressure  at  lagh
temperatures. This reduces any pressure build-
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up I systems, which in tum affects efficient
operation.

High Thermal Stability

This gquality provides long term operation,
munimizing "cracking” within the fluid which
lowers wiscosity and flash point.

Viscosity Selection and High Viscosity Index
ensures that the mght fluid for a specific
application and environment is available. Thus
required pour points are available in addition to
the right wviscosity at operating temperatures
providing necessary furbulent flow at operating
temperatures.

Versarlity

THERMOIL fluds are recommended as
premium, high performance, long life, cost
effective heat transfer flids. When systems are
subject to contamination or moisture due to
cyclical operation, ESSOTHEEM flud 1s
recommended to provide additional deposit
formation control technology.

Precautions

THERMOIL and ESSOTHEEM heat tramsfer
fluids are mamufactured from quality petroleum
base stocks, blended with carefully selected
additives. As with all petroleum products, good
personal hygiene and careful handling should
always be practiced Avoid prolonged contact
with the skin, splashing nto the eyes, ingestion,
or vapour inhalation. Please refer to the Esso
Material Safety Data Sheet for further
mformation.

Note: This product is not controlled wmder
Canadian WHMIS legislation
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Temperature "C

Typical Properties
E:zotherm Thermoil Thermuoil Thermuoil
N 100 32 15 Lon
Colour, ASTM 20 =1.5 =1.5 =3.0
Viscosity, o5t
@ 40°C 108 32 46. 100
@ 100°C 11.8 531 6.67 10.78
@ 200°C 23
Powr Pomt, “C -18 <-24 =24 =-12
Flazh Pomt, “C 261 204 212 252
Copper Comosion3hra 100C la la la la
Deensity, kzg'm3
w 15°C 8803 8724 741 8825
@ 38°C 8641 B354 8579 866.5
@ 100°C Bl19.8 Bl1.8 8135 8221
@ 200°C 747.1 7388 7405 7494
@ 260°C 703.1 6947 696.5 T05.5
@ 316°C 6623 653.8 655.6 6646
Thermal Conductivity, WimE
@ 38°C 0.130 0132 0.131 0.130
@ 100°C 0.126 0127 0.127 0126
@ 200°C 0.117 0.120 0.120 0.118
@ 260°C 0113 0115 0.115 0114
) 316°C 0.109 0111 0111 0.110
Specific Heat kTkz K
@ 38°C 193 194 194 193
@ 100°C 2156 217 216 215
@ 200°C 252 2353 253 252
@ 260°C 273 275 275 273
w 316°C 294 295 295 293
Vapowr Pressure, mum Hg
@ 50°C 120x107/ 586x10°  132x10°  1.54x107
@ 100°C L42x107 0016 535107 1.74xl0°
m 150°C 0.017 0654 0.300 0.021
@ 200°C 047 8.13 457 0.552
@ 260°C 6.84 58 38.7 1.77
@ 288°C 16.8 109.0 78.0 189
@ 316°C 35.2 181 135 39.1
@ 343°C 63.1 266 07 69.5
Dhstillation Range, °C
IBP 372 334 323 349
10%% 453 374 376 437
500 459 417 440 491
0 560 459 516 542
Maxmmum Fecommended Bulk
(Ol Temperature, *C
Orpen System 225 185 200 225
Closed System 330 285 300 325
Intermattent 313
Oraidation Test, Rotary Bomb 400+ 400+ 400+ 400+
(mumutes)
Coeffictent of  Thermal  0.00079 0.00080 0.00080 0.00079
Expansion (per *C)
Maxmmum Fecommendad Skin
Temperature, *C 350 325 330 350
Mimmum Pump Sttt Up 10 20 20 5

The values shown abowe are representamee gf current production. Some are controlled &y mangficrring and performance specifications while

aifers are not. Al may vary within modest ranges.
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Feature and Benefits

Compact Siza and Light Weight

Size ard weight reductions have been achigved by the
usa of steel-plate frame and aluminium brackes in the
small-capacity mators

Highly Reliaole Insulzabon Syslems

Class B anc F insulation sysiems are characterzed by
supenor resistance to heat, humidity and chemicals for
icp-notch reliability.

Full Lineup

We have produced varely lyoes of molors, ranged
from 1/4 HP 16 125 HP, thus providing a full lineup of motors
ieal lor any appication.

Superfative Characleristics and High Rellability

Basad cn experence and tachnology accumulated
aver many years, along with an exacting quality-control
system, each motor i enzured to exhibit only the finest
characteristics,

Salely: All the rotaling parts and Lhe “live* areas are
made sure thal it cannel be accidentally louchad directly.

Smocth Acceleration: Tha low moment of inertia of tha
rotor combined witn the mator's high acceleration torque,
cantributes to ameoth starting and stepping.

Law Naise and Vibration Levels: This feature has been
achievec cue 1o our highly individualized electrical design,
the ample rigidity and the precise machining of the moetor
frames and brackets, anc the exact balancing of tha rotor.

Significance of type designations and degrees of protection for three phase motor

E = Tolally Enclosed

— Super Line J Series

Motor Section

Gl seal betwean frarma and bracket 2t both sides
helg praventing waler freoe enledng molor™

Siknt resin cosing fan
wilh efficient coaling
capabidily (SF 132Fr
of lese).

RAubiber gasket will help
proventing water from S
enlermg inta leeneal box*s - 0 f

Easy wirng through
terminal bleek cenneclion 1
with lead wires S5
(I#55: 63 - 132Fr,
IP22 100 - 132F1)

Cable gand hiss aninternal PF
screw 1o securely conne: '
wire hose fram pawe S
and prevent waler from enlerirg

Cown prees tormed strang
sugcort made of thick steel sirin
(132Fr or less)

Remarks: ** Availablks in IPSS moazal anly,

Degrees of Protection
SE-JRV IP22
L Mounting Configuration ERA L
Blank = Fact Mounting IP55
\ = Venical Type
F = Fiange Type walter Protection
Frame Material Infernaticnal 2= Proteclion against obliquety
Blank = Cast lron Pratection falling water droplets
R = Stesl Frame Slancarg {eddpiprond) :
4 = Protection against splashing
— Enclosure {splash-proof)
8 = Drip-proof * 5 = Protection against water |ets
F - Towally Enclosed Fan-Cooleg” {hose-proof)

Solid Bady Protection
2 = Pratection against mecium-size foreign bodles
4 -« Pratection agalnst granuiar foreign bodies
5 = Pratection against dust deposits

Steel frame (63 -~ 132Fr] and fins
(306 - 13277) Hased on pracision
anc weizing lecanology.

4 High effiency desion focused on high
Fd _acczlerslion lorgue and rolor ol sather
emall mament of inerlls enables smoath
staring and stocping.

_ Greass a: both bearing
~ housings will trap dust that
gets Nt motor.”*

Fringer wit ehexe off
—— watar 10 pravant water trom
anterng matar *

End cowsrwil pravent high
impact watse and protect
rubber ses.**

Intamial honaycomb stucture
forms light &nd ngid bracket
mads of alumircum oia casting
(B0 - 132Fr)
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Standard Specifications

LI: 10H? and belaw « 220v330~415V 50H2, 220/440V 508

89

Vaoltage and Frequenc
e RRAnEY HT: SHP ana shove = 330-415V S0Hz. 380- &40V 80Hz{Suilabie Tor 7 -2 starling)
3 7 Model Name
Degress ol En:.lx:sutc o Frame Na.
Protection Canstction Hordizental Vertical Flange*
SF-JR SF-JRY SF-JHF 630 - 132M
Totally Enclosad
IP55 e Type £ SF-IV SFJF | 16004 - 1B0L
Erclesura Construction 87 3 ) 2000 - 250N
and Degrees of Protecton il
Totally Fnclosed
P44 Fan-Cocled Type SF-JR B3N -- 90L
P22 Drip-groot SB-JH SB-JRV aom - 132M

Frame dMaledal

* Suandarc vericaldype mator can be usad for ndoo- flarge type.

B3N - 1320

. Steel Plate
160M - 2600

Gast ron

-

g /://
Ditec-coupled ard tell teiven, forup ta 10

Power Tranamlgson i i z’pﬁu rrater and all mods! 4-pols & 6-pole motor.
Systam Dmc:«coupled?rb?’?ﬁj&mmm?&fh 15HP e,

st ) —— e

Crraction of Hotabon Counter-Clozkwiss (COW) Wewed fram shafl-gra side

IP22 and lzft/-:/ggl./q au_;s ClassB. .
Trarmal Class 100l ove) ) | Classr
IP5s / A}l/nc/x el {)‘J Cless F
= £ \ ) S \g
Tempsrature 20 - +40°C
< Aubient 85% RH or less (fer Drp-preof Structurs)
Clroumetince. e 95% RH or lsss (for Totaly Enclosed Structurs)
Anltude Lass than 1,000m s5oya sea kvl
| Ervirenment No bursting / erosive gas or wapor
b f,\i —
Degraes of Protection Frame No. | No.of lsads Conraction Type
o BEM -~ 1321 L} Termiral Block
Gonnection Typa ¢ 1600 - 250 6 Lead Wire {also euitable for T - 4 startig)
Pad 63M ~ 301 (5] Lsad Wire
80M - 2L (<] Laad Wire
P22
foOL - 132M 6 Terminal Block
Cogting Colour huneall NS.5 (Greay)
Conformes Standars 1EC B00A4-1 &.JIS © 4210 {for Horzenlal Type). JEC-2137-2000 {for Verlival Tepe)
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Specifications and Dimensicns

DIMENSIONS
5 Sonce 1 -8 Sance 1-16
FRahe Thpe {Seido 1-6) | {Seio 1-16)
A fmm) 2160 2160
B {mm] 50 1920 i [
C [mm} 130 180 = , L
|
i |
SPECIFICATIONS N LRRENEE R ERREE
L. B T-F-F - F B o T Wy
Mode] Type Sonce 1¢ Sonce 1-16
{Selda 1-3) [Selda 1-16)
Tube Construchion Heat Plpe win F i3t ADSORDEr Wacuum Tube
Humbe=r of collecior plpes E i
Absorber Swface 14m TEm
Welght 50 kg 100 kg
SrEsEUre DI'EIFI per module 3 100 Ih S mibar 10 mbar
Fild Content 048 L 056 L

Glass Materlal High Quality boroslilcate giass
Glass Tuoe dameier 100 mm 130 mmim
Wall Thickness 2 5 mm TEmm
High Vacuum, long ierm sEolity < 10" moar = 10" mbar
Absorber Matenal Fuminum
Coating Alminum Nifride
ADSOrERIon Coemolent >00% =02%
Emission CoeMolent <B% <E%

Angle of Inclinanan 15" to o0 15" o o0"
Test Pregsuns 13 bar 10 bar
Pemmissable Operabng Pressure E bar E bar

Max. Temperature 190" C 190" C
NOT-Operating moge 24T C AT C
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