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|Wind Tunnel Verﬁfjcation Test Datarri - I o \Englneermg Laboratory Design ) R i

L S T pater 3/16/2001 S o ]

) Orgamzatlon i@gerg@stems Inc. } ”\ ; | S i KAB : P : - o ]

) _Project: 12" Low-Speed, Vgrgtie Temrperature Remrculaﬁﬂ!\/@d Tunnel ! o - e o o L

_Model No.:|Modified 403 I | Temp (C):’ 200 T ~Start: 3/16/01 936 - R

_____ Serial No.:|34301 o o o Pressure(mbarrs) 1020p : | Finish:.  3/16/01 10: 45 L o o
PO No.:|ST0044706 _ Humidity (%) 40 ‘ i i

_ .. L FONo.:s L . o o e B _ 1 S
! | i

I . L | B i L - B | __ L .

) Fan Type: [TCF/Aerovent 355(14) BIA-CBD o | ’ ‘ i T
HP:[0.5 HP ; * : ‘

e T S S SO . L g . o e SR

R — ———e b L . _ [ R o - [ S SN SO

" Pitot Tube: United Sensor Model PCE-12-MW e 7 T O
Transducer: MKS 223B-15456 ~ ; | :

e TR VR g e e B | N S I - I — ——
— Readout: Fiuke 8310 L A [ I : R R -
I S : - _ | _ : S T RN P —
Frequency Sweep: - “H,0/VDC:|1.995350 ] o 7‘ T Process i ]

- E N S B . Motor | Motor (Amps) . . Temp(FR) | -
Frequency(Hz) vDC AP("H,0) | u(m/s) u(fps) u{fom) RPM ‘ L1 | L2 L3 dBA1* dBA2* | Thermo (C) T 989 i %HorC*™
‘ T
- @O N 09565 0.11274 ﬁ767837 ) 2243727 13@25 77177774 i 1.25 i 1.27 ; 1.15 | 67 ) 68 ! 20§77 i 39 7‘ - -@ ]
i 5L 0.79476‘7 ) 0. 0917@*77 816:1 B 7%87 77771727]3.1’007 7 ”16727;7 ) 1 ,,ils_, 117 \ 1.18 55 7"7676 ) ”29 B ; B 6877 o :7 o
| 77*@7 - L 9.}&6 0.07272??#7;&?}”7# 777177.955‘ ) 1077.319; 1479 1.14 1?]74 1.16 65 B 66 720 o 763 - —176777 ]
45 : 0.027 0.05387! 4727 15.5074‘ 930.405 1331 1.13 1.13 1.12 <65 65 . 20 : 68 -4
S e . i" e T - = 1 —_—t—- — = - } — T S
40 0.020 0.03991] 4.068 13.346; 800.765 1183 1.11 i 1.09 1.1 L <65 <65 | 20 | 69 T -14

_ . Bah AN . [ B g ] : i B R .

- 77\35 o O.VQ179 ) 093771 o E’;i54 - 12.974 778.433 1034 1.05 i 1.06 1057 1 <65 <65 20 - I 67974 o -:&i |
30 0.013 0 02554l 3.254 10.677 640612 887 ; 1 ! 1 1 i <65 <65 20 : 68 i -7

o S a R Qoff | oaUble 8%l i _ L L ; =os . SRS R e ]

o ‘25 - 0 009 0191756i 2.698: 885; 531.167. 738 : 0.93 0.96 0.95 : <65 <65 : 20 L 69* . —1717 o

20 | 0006 001117, 2153 7.062. 423725 590 0.88 0.89 085 <65 <85 20 69 -15

15 0.003 000579’ 1,549 5.082] 304.922] 442 . 074 0.74 074 | <65 <65 20 ‘ 69 ‘ 14
: SEME T 20941 9949 s i — Eo0 N R . °® 8
B ) 710 B L U/a B QféL . n/,a, J,,,, Y"E,,, ”/,a, i 2?0 ‘ 0.52 0.53 ' 0.54 ! <65 - <65 : 20 6977 —1(7)"7
| 5 ; na na ' o:4§2ﬁ ] 1.484 77775}9.97271_] 145 03 0.23 0.3 <65 <65 ‘ 26 79 -100
| 3 - n/a - fl/?ﬁ o 0.244_ OLSQQ' B 7774%}900‘_ 86 : 0.06 0.06 0.127 i <65 N <65 24 ; 75*_ -100
275** L n/a ) ,”@,, ~ 011759 ) 7Q§7227 77%1?0741 Z1 ) i 0.06 0.06 0.08 I <65 o <65 23 B 7{17 o -100
o ) EQ** B 777”n/a7 ] r)/,a,, 7 O.‘EJO ) 9327 19.608 56 0.06 0.06 0.08 <65 7<7675 : 20 Gg | -TOO
60 0060 ' 0.12052 7.069) 231931 1391581 1774 1.3 1.24 117 67 | 68 20 69 7
45 0.032 0.06445 5170, 16.961 1017 633 1330 1.1 1.13 | 1.1 ‘ <65 65 20 69 -10
I Tt T 7 T T v - T T - TTT ST T Tr T T T B - - T -
60 | 0.059 0.11773 6.987 22.923 1375. 359‘ 1774 1.25 1.13 1.3 : 67 68 : 20 69 . -17
I S |- el > " L Lo [ A - e oy - o
50 1 0039 007862] 5710 18732 1123.927° 1481 1.16 117 1.14 65 66 : 20 ‘ 69 -14
15 0002 0.00359 1.220 4.004. 240230 441 0.74 0.73 071 | <65 <65 20 | 68 ; 7 i
i : | - : = - e s
| i ; ; ;
* dBA1 measured with motor covggg place. 3ft from motor. : f | o ]
* dBA2 measured without motor cover. 3ft from motor. | N i o N | T o ]
** measured using smoke traces. - ! : ‘ L L o
[~ Positive values represent Heatmg, Negatlve values represent Coollng , ! | ; ! |
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test data: Agere Systems, Inc.
12 tunnel: upstream veiocity profile

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Agere Systems, Inc. |
| 12' Low Speed, Variable Temperature, Recirculating Wind TunnelUniformity Survey N |
| E— S S
Uniformity Sur!re‘L I ‘ - )
[Pitot Tube: | United Sensor Model PCE-12-MW _ \ I
Transducer: MKS 223B-15456 ! '
| Readout: Fluke 8810
Pressure Fleld
Pitot-static tip %d Approximately 4.375" from Test SectlonwEntra[nce
| Pressures in VDC - o _ Lo o ) 3 .
Position -5.00, -4.00 -3.00; -2.00 -1.00 0.09 1.00 2.00 3.00 4.00 5.00 o ]
- 5.00 0057 0.056 0.056; 0.057] 0.056 0056 0.056 _0.056 0.056 0.056 0056/500 | _ StartTime: | _3/16/01 12:55]
| 4.00 0.056 0056 0.056 | 0056 0_9557— ___0058| 0056 0056  0.056) 0057 0O @ 14.00 o __EndTime:| _3/16/01 13:15]
300{ 0057} 0057 0056} 0056, 0056 - 0.056) 0.056| . 0.056 0057) 0.057 0057|300 . StatTemp(F)| _ _ _ 68]
t 2.00 o.osaT 0.056 _ pos7T] 0056,  0.056) om ) 0.056 0056 0086] 0.057 _0057{200 ,t,,* _ _EndTemp.(F)| 89
I | 0.057) 0057 _0057!  0.056) __0.056 0.056| 0.056} 0.056! 0057, 0.057 _0.0s8/100 |  Fequency(Hz):| 60
|  _o00] 0057 0057 0057 0.057; 0.056 0.057, 0.057 0.057; 0.057 0.057 0.087j0.00 | Ambient Pressure (mbarrs):| 1020
| 100 0057 0057 0.058 0.057| 0.058 0.057 0.058 0.058 0.058| 0.058] 0.058)-1.00 . AmbientTemp (©)] 20
-2.00] 0.058 0.058 0.058 0.058] 0.057| 0.057 0.058 0.058| 0058] 0058 __ 0.058[-2.00_ __ RefativeHumidity., 40
| -3.00 0,058 0.058 0,058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 __0.058/-3.00 __Motor Current L1: 112
| -400] 0.058] 0.058 0.058| 0.058 0.058 0.058 0.058 0.058 0.058 _0.058 __ .Dbossl-400 | S L] S i i
-5.00 0.058: 0.058 0.058 0.058 0058 0.058 0.058 0.058 0.058 0.058 0.058/-5.00 R =4 1.13)
T -4.00 300 -2.00 -1.00 0.00 1.00 200 300 400 _soplpostn | ]
Vaoc.g Field | - 1 L . I R S
tho 1.2[kg/m"3 | ‘HOwmbClreessso | o T . L [
TNV S—— T - B - - S N A U S -
Velocity infpm | i o . o = - o — e
Position 5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2,00 3.00 4.00 5000 o S
5.00 1349.47 1344.71| 134113 134590, 1344.71| 1343.52 1343 52 134352 1343.52 1343.52 1343.52|5.00 o N B
T:__, 400 134233 1342331 1344.71; 1343.52 1342.33| 1343.52 134352)  134352| 134362| 1345901  1349.47{4.00 I
B 300 134590 1345.90 1344.71] 1343.52 1343.52 1344.71 134233 134233 1345.90 1347.10/  1354.22/3.00 . } —
. 200 134233 1344.71 1347.10 1342.33 1344.71 1343.52 1343.52 134471 1344.71 1349.47! 1350.66{2.00 —
o 1.00] 134828 1349.47 1348,28 134352} 134352 1343.52| 1342,33| 134233 1354.22| 135185 1357.76(1.00 e 4_,4,47 ]
[ 000] 134590 1349.47 1350.66 134710  1344.71] 1349.47) 134947, _1350.66) 1349.47 1354.22 1354.22/0.00 ey
-1.00 1356.58 1355.40 1361.30 1356.58 1361.30 1356.58 1361.30 1358.94/ 136248  1367.18 1363.65|-1.00 | R R
2,00} 1363.65 1366.00 1357.76 1358.94 1354.22 1356.58 1357.76 1357.76 1361.30 1357.76| 1358.94/-2.00 o 1
b -3.00] 1367.18 _1366.00 1366.00 1363.65 1363.65 1364.83 1368.35]  1364.83 1367.18] 1367.18 __1367.18/-3.00 o [
. -400]  1367.18 1367.18 1366.00 136600  1367.18|  1368.35 1368.35 1367.18 136718 1367.18 1367.18(-4.00 o |
-5.00 1366.00 1366.00 1367.18 1367.18 1367.18 1367.18 1366.00 1366.00 136600 136483 1366.00|-5.00 e 7%_ N -
| I 5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 200, 300l m_ 500|Postion S S
{ — average (fps): 1354.1041 | S - ‘
= o high (fps) 1368,3479 ___%high| 1085y | | L o S N S S
low (fps): 1341.1321 %low 0.96 . o S I
_ AN— A N S N i
Page 1 3162601




Agere Systems, Inc.:
12" Low-Speed, Variable‘Temperature, Recirculating Wind Tunnel
Uniformity Survey at 660 Rz with-Pitet-static Tube
at 3.500" Downstrean f

[m1370.00-1380.00 |
| 1360.00-1370.00
|011350.00-1360.00 |
£21340.00-1350.00 |
‘I1330.00-1 340.00 ‘

|

1380.00- |
|

m1320.00-133000 |
|

1370.00 -

£

§ \

2 1350.00 |

2 -5.00 ‘

[

: |
i
|
1

200 400 oo /
Spanwise (inches) ' 300 400 5,00 |
Page 1 3/16/2001
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{

Wind Tunnel Verification Test Data i I R | Engineering Laboratory De5|gn ; _ ‘ ]
A P | Date:| 3/16/2001 i [
__Org.: |Agere SYS‘E"‘SJE&_ I ‘ L (Engineer:  kab . ; R B
_ Project: '12" Low- Speed Variable Temperature Recuculatmg Wmd Tunnel‘i } . L \T o o ]
Model No.: [Modified 403 | I " Room "remp(C)' 20 S T I
Serlal No.: 34301 | _b Pressure(mbarrs): 1020 - I, . _
PO No.: ST0044706 N ___Humidity (%): 40 ;777 - - e
~ Fan Type: Ef@gyen(é%éhzt) BACBD | | _start:;  TA5PM - o
HPOSHP ? Finish:)  2:08PM; | S R ) .
Hreatersr ‘Gea Watlow 1§§9WEpPer Heaters s S o :Ti o ‘ ) S I o o 77_
| Relay: ‘Watlow Din-a-mite SCR o o B o . ]
Controller: Wallow 989 I ,7,,%, . : . N L S -
|Heating Capacity:| | setPpoint Temp.(C): | Freq:60Hz T I D A
1 ‘ ;
Time ) Process "/; Thermo - ;\mp;rage ) Time Process ) % Thermo ;\rﬁipieirege o
(min) Temp. Heat ‘ ;Eghp .”WLﬁ1 ; Lzr 13 i (min) Temp.i‘ ﬁeat Temp {L1 ' 7.277 ELZ’, -
0 2000 0 205 0.11] o 23 &2 ool ets] T
| 05 20. 56\ 1000 210 2783 24 6333 100, €25 | |
1 . 227 100[”72"30 - o 25 6389 100 630 2821| 2872 24
1'_’577;& 2444 100 240 L 1 26 | 444l 100 €40 | |
2 2611 1000 26 o S 27 6500 100 645] L
.25 . 2833 100] 280 A 28 6556 100 €50 |
3 ) 3056 1000 30.0 o i 29 6611, 100 66.0 Lo
35 | %2 w0 320 A L3 6722 100 665 2746 287 232
4 3389 100, 330! - bt s e778) 100 67.0} |
45 3856 100l 350 | 3 - es33  fo0o] 675 | |
5 | 3867 100, 360 276 289 244 33 683 100 680 ]
6 3944 100] 390 34 68.89, 100, 685 o
| 7 4167] 100 415 . 35 . 69.44] 100 69.0 27.43| 2855 234
s 4389 100| 435 E 36 7000 100! 700 B
9 4556 100 4500 i -7 70.56] 100 700l -
10 | 4722 100] 470 2773 2851 241, 38 7056| 100| 705 |
11 5000 100 485 ! i 39 | 7eér. w0 70 | ]
12 5141, f00; sosi [ 40 71.67, 100/ 715 2762 2864 231
3 5167 100, 515/ T . 7222 100 720 ]
14 s 10 S5 | . a2 7278 00 725 | | |
15 5444 100|540 2737 2871 253 o4 7278 100 730 I I
6 . 5556 100, 550, 1 B 4 7333 100 730 L N
7. see7, 100 860 | | 4 7389 100 735 2774 2881 244
18 57780 100 580 | 46 7389 100 7400 ]
19 5889,  100| 58.0| L 7 47 74.44 100] 740, B
|20 | 6000, 100] 590 282 2856] 243 , 48 75.00] 100 750 _ ]
21 6056/ 100, 600 49 75.56 100|750 ) o
2 eter 10 eto . 50 | 7556 100 755 2843 2889 228
) 1 |
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«vind Tunnel!erifk;gtion nTegtplﬁ)gtra\ﬁ L i

e
Organlzahon rAgere Systems Inc.

PP

~ Project:|12" Low-Speed, Variable Temperature Recirculating Wind Tunnel

~ 'Engineering Laboratory Design |

Date: 1

Englneer )

. 31972001
o KAB

i
[
I
|
|
|

o N S _
" Model No.: Modified 403 L Room Temp (C): 20, A
~ SerialN Nof@}}OOO - o - Pressurefmbarrs):l 1030 R

r 0, !
-  PONo.:63412630 SR B VHumldlty(/oLL I I B S
_ i — - J S _
B Fan Type TCF/Aerovent 355(14)BlA CBD iiiiii ) 4 - ‘u,,, - Stﬂ: - 1228731\/1(77 o WJ» o
~_wpdoswp T I Finiirsh:( 1253 PM! ]
iﬁ!—leé?Ex Super Radiator CO|Is 30x30 1R 58/48 L o B Water Supp kNreslab M150D J ) l o :

3 Mod. Valve: SVF 13@@1’8@ S T P ) . Approx(C): 'i 5 .

- quﬂroner SVF E300-W-5-EC G ) /‘L ) b - B ! ) |

. Controller: WaﬂngBQA 170CF ARGGV L o ,J,. o ,,fj - T¥ o e

Cooling Capacity: Set Pomt [ 4.444 | Freq (HZ,:T 6()3T i

QOTNY ~abatly. . Derrom. S SOOI et 1. oo A B N I

L S . I b _ 1 S S S e ——

o o Process e Thermo ) B Amperage V,f, 3 ] -
~ Time (min) Temp (C) %Cooling " Temp (C) L1 | L2 L3 |

217

20

100,
—100

I ,m,,gaw\,;ﬁﬁﬂ
2 18, 1000
3 a7 000
4, 18 00

] 5 | 16, ~-100]

5]

;,14‘.

-100,
=100,

I S S < -100;
s 18 -100,
% 138 -100

R N -100; _

i ﬁ)7170 . o 74‘ 7—71700

- - o il _ = #,}r

K T -
2 14T <100

IR 13 100

21 O
200 -
185
']8.5L
7o
7”’716.0‘»
15.0)
14:04

125

, e
_ _ I ] I B ]
S R T )
~on, 285 288
. - . -
r _ N -
R 56 et ”f
— T I — N — "
S I R e
* — e e —
— N o _ i S __
. ] I ‘ S
, 01 2776< 2.6L B
| [
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1nPE .
Setup-|nput ~ 5et Setup Prormptr Enter your settings,
@ £ from thg controller's
P at Input i upper display.
Reaching the input Menu &3
P> geCt "Decimal 1
@ -200
» L Range Low 1
‘ R
B3 (4ol |
- » K Range High 1 ;
warLOw | @ s . Input 1 (p. 4.3)
| | “® (AL Calibration Offset 1
C @
sss e ::P ~td ! *RTD Calibration Curve 1
S @ (6
@ /\t Ftr i Software Filter 1
QIC @ (]
s /\L L n ! *Linearization 1
vooe.
® Select the Input Menu, then press ;,t L2 “Input2
the Mode key (3 to step through the oo IR
prompts. [ aoe /t ~5P *Remote Set Point
K- .
“®»  g£Le *Decimal 2
@ ]
' » 12 *Range Low?2
o
I e .
ey 7y o . »  ~H2 *Range High 2 :
v [ v [ v [ 0o oo I " Input 2 (p. 4.9)
0 ! 2 0 /’ Lenl “Learn Low ‘
FEtr i FEer FEr ! FEterl @ [ 7‘
P LraH *Learn High
o =
/ ™ )
L /B; Yy > cace Calibration Offset 2
’ ‘ @
no root ‘ —
Lint  Lami . ®» td2 *RTD Calibration Curve 2
L ga—
“» fFer-2 *Software Filter 2
O Press the Up-arrow key @9 or the @ —
Down-arrow key @ to select one of S ’ “Linearization 2
the prompt values. e
=
L P Hoat “Hunt Siid ( \
- e + Slidewire (p. 4.16
*Prompts may not appear @ [ ) :
’ R

depending on controller

configuration.
Figure 4.2 -
The Input Menu.
4.2 WATLOW Serics 988 User's Manual

> 5uys “Slidewire Hysteresis

Sclup Menus, Chapter -
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DEPE
Setup-OUtPUt > s&e Setup Prompt _____— Enter your settings.
@ He «— from the controller's
> .

S+ Output 1 . upper display.
L & Out
. put 1 (p. 4.19)
ReaChlng the Output Menu » Prci "Process
L@
P HYS ! “Hysteresis t
| cl
@ Begin in the Display Loop. and \ @, ore “Output 2
press the Upfarr(.)w €y and I)(,)\yll— ‘ oot ‘L"ZD
arrow @ keys simultaneously for | P> Prcd ‘Process?
three seconds to reach the Setup : [vooe |
Menus. ‘ e THysg2 “Hysteresis 2 !
JE— @» I Output 2 (p. 4.21)
- 5 : S5P2¢ *Set Point 2 Control ‘
Sy oy D o » SR ‘
v iy vy B @
InPe  QEPE SLbL (007 J¥ AL@ tAlarm2
SEE SEt SEt SEE ‘ @ (]
Input  Output  Global  Communications > Aesd “Alarm 2 Side
Menu  Menu  Menu Menu @3 T
p.4.2 p.418 p. 434 p. 444 [nooc |8 » (A2 “Latching 2
N - BN

1 » S5it2 *Silencing 2
| . )
‘ \

O Press the Up-arrow key @9 to select
one of the Setup Menus.

i

Ot3 *Output 3

AL3 “Alarm 3

0.8.0

: " Qutput 3 (p. 4.25)
» 7354 *Alarm 3 Side

@ |
® Press the Mode key @23 to step -’ “55{ "Hysteresis 3
through the prompts. “ @b . \*
| LAE3 “Latching 3
- |
| P> 513 “Silencing 3
¢ Bv & " gey Output 4
‘ : ! I
sl \1 @ } N !
HE [ P ALY Alarm 4
HE I :
|
@@ Output 4 (p. 4.28)
I e » R4Sd 'Alarm 4 Side ‘
\ 2 v | v | v © P w454 *Hysteresis 4
i y
/ e 3... 998 i vocx
HYSe HY52 HYS5?2 HY52 > Laev CLatching 4
oo I
> 5y ’Silencing 4
O Press the Up-arrow kev @9 or the Y oo
Down-arrow key @ to sclect one of © » Aot Analog Output
the prompt values, =
> pPrc3 Process 3
*Prompts may not appear, oos - Output 3 retransmit
depending on controller ‘ » 7 - ‘Retansimit Low Limit . (p- 4.31)
configuration. A oo
Figure 4.18 - ‘ » 7 -x CRetransmit High Limit
Navigating the g voor |
Output Menu. > grac ‘Retransmit Calibration Offset
4.18 WATLOW Serics 988 Tsers Manial Sctup Menus, Chapter
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Setup-Global

Reaching the Global Menu

® Begin in the Display Loop. and
press the Up-arrow @Y and Down-
arrow @ kevs simultaneously for
three seconds to reach the Setup
Menus.

oy Y
v [Ty vy B
inPt  DOtPE SLbL [OP7
SEt Ste SEt S5€t
input Output  Global  Communications

Menu Menu Menu Menu
p.42 p.418 p. 434 p. 444

® Press the Up-arrow key @9 1o select
one of the Setup Menus.

® Press the Mode key @3 to step
through the prompts.

(o %
v D
OF OL’
c.f c_F

. B, B, o

v o |
0 ! 2--9989
rALE ~AEE -rAEE At

O ’ress the Up-arrow key @9 or the
Down-arrow kev €@ (o select one of
the prompt values.

Figure 4.34 -
Navigating the
Global Menu.

4.34 AWATLOW Scries 985 et s Mo

gLbl
» sEe Setup prompl Enter your settings,
| 3 °F from the controller's
- »  (_F ‘Celsius-Fahrenheit upper display.
‘\@ [bPLS
. ® Fait Failure Mode
&3 nlal
. » &~ Error Latching
@@L
P Akt *Control Type
P
voo: IS
/t CSAC *Cascade Action
(oo: BT
"> fL9s *Algorithm N
E LR 0
@ L ) ' )
“» P.d2 *PID 2 Crossover Selection }
@ PID (p. 4.38)
: /'L Proc *Crossover Process Value !
@ ) |
| ;;E, SePt *Crossover Set Point Value
@ (o) |
" o
@ = & Eventinputd " Event Input (p. 4.40)
@ 1 ¥
, »  E£.2 ‘Eventinput 2
B3 (oFF|
' » Anus Annunciator
B3 —[cOl
1 ;;L LoP Low Power Limit
B3 [ wo
> H.P High Power Limit
@ | /o) "
“®» AESP Auto-tune Set Point '
D (ofFF | :
S ~P *Ramping Function ! Ramping (p. 4.43)
!m C ;
R T ‘Ramp Rate

*Prompts may not appear, depending
on controller configuration.

Sclup Menus. Chaptor 4
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Operation-System

Reaching the System Menu

Pl

DEV
]

® Select the System Menu, then
press the Mode key @23 to step
through the prompts.

9"9' -938 -397 ... ,,Q
L0 A2LO  A2LO ReLO

® Press the Up-arrow key @Y to step

through the prompt values. The
Down-arrow key €@ backs through
the values.

Figure 5.2 -
The System Menu.

5.2 WATLOW Series 988 Uiser’s Manual

Artisar-Feehnology Group - Quality Instrumentation ...

> cpo SetPoint?

‘@ ]
e 1dSP “ldle Set Point
N voo: B
\/L 775178: Operation Prompt
@ (|
» £./5 *EventlInput 1 Status
@
[» €25 ‘EventInput2 Status
@
>>' A2L0 *Alarm 2 Low
D o o
pd HE’H*I Alarm 2 High
@&
@3 > A3L0 ‘Alarm 3 Low

A3H 1 *Alarm 3 High

*Alarm 4 Low

+8.,8.,8.08

" RUt  *Auto-tune

@ (]
~» -, *Local-remote

*Prompts may not appear, depending
on controller configuration.

Enter your settings,
trom the controller's
upper display.

. Set Points (p. 5.3)

Event Input (p. 5.4)

Alarms (p. 5.4)

Operation Menus, Chapter 5
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Reaching the PID Menus

O Begin in the Display Loop. and

press the Mode key @3 to reach the

Set Point 2 prompl §P2. the ldle
Set Point prompl: ISP or the
System Menu §46.

988
(uooe 5P2 Set Point 2
> 988

/,/7 /dgp ldle Set Pomt

@y £y

| ¢ 2 D

b 645 P idA F,’,l,c!b
OPEF OPEF OPE-

System  PIDA PIDB
Menu Menu Menu
p.5.2 p.59 p.59

® Use Mode key 23 to step past
the Set Point 2 prompt  §P2 and
the Idle Set Point prompt | 14§ P if
they appear (see prompt informa-
tion}. Upon reaching the Operation
Menu prompt (JPE | use the Up-
arrow Y key to select a menu.

® Press the Mode key (&3 to step
through the prompts.

Y y

" ( 1 ﬂ
0880 00 0goo .. 999
dt 1A d€ 1R dE 1A dt 1R

O Press the Up-arrow key @9 o
step through the pronmipt values.
The Down-arrow key €@ backs

through the values.

Figure 5.9 -
The PID Menus.

Operation Menus, Chapler b

Artisan Technology Group - Quality Instrumentation ...

Operation-PID A or B

P idR

S OPE- W/ Enter your settings,
! oo 1 from the controller's

“»  pp 1A Proportional Band, Output 1A§ upper display.

| @& oo
‘? ~£ iR *Reset, Output 1A

@ ‘

| ® 1t R “integral, Qutput 1A

‘, - - Qutput 1 (p. 5.10)

i vooc . ;

i “®  ~p:a ‘Rate, Output 1A

oo

“ “» £ *Derivative, Output 1A

@ /o ‘
@@ * cem ‘CycleTime Output 1A

@ . |

: j’,f Pp2A "Proportional Band, Output 24

&8 o
‘ ;f ~£2A *Reset, Output 2A
oo

A

»  1£2A "integral, Output 2A

‘ - i Output 2 (p. 5.13)

@ o.c0

»  -A2A *Rate, Output 2A
dE2A ‘Derivative, Output 2A
: /? CteA "Cycle Time, Output 2A
[\;\* db6 A *Dead Band A

— Enter your settings,
. from the controller's

~€ 16 *Reset, Output 1B

“Integral, Output 1B :'O tput 1 (p. 5.10)
. Qutpu p. 5.
= :

R 16 *Rate, Output 1B

I FioH |

~

o
m
5

3 *Derivative, Output 1B

4&4&49
3]

*Prompts may not
@@ > (et “Cycle Time. Output 18 appear, depending on

’ [ ooe] AJ . controller configuration.
’ ‘j Pe2b  *Proportional Band, Output 28
@& (] !
J “» £2b *Reset, Output 2B
| @

» 1tdb *Integral, Output 2B

. 9 P Output 2 (p. 5.13)
N - I i !
. T» -A2s *Rate, Output 2B
N - B

“w gE£2s *Derivative, Output 2B

oo I

» reeb *Cycle Time, Output 2B

=

» g5 b *DeadBand B

WATLOW Series 988 User's Manual
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ENGINEERING LABORATORY DESIGN, INC.

Designers and Manufacturers of Quality
Engineering Laboratory Equipment since 1962.

12” Low-Speed, Variable Freestream Temperature, Recirculating Wind Tunnel

Component

. Fan Belt

Fan, In-line Centrifugal
Heaters (2), 35A
High Limit (2), 0.1A
Main Power (3), 45A

Fuse,
Fuse,
Fuse,
Fuse, Mercury Relay (2), 0.1A
Motor (2), 6A

Set Pt. Controller(2),0.1A

Fuse, Valve (2), 0.25A

Fuse.

Fuse,

.Heat Exchanger Valve
.Heating Elements (6)
.High Temp. Limit Control
. Inverter Operator Interface
.Mercury Relay, 35A

. Motor, Fan

.SCR Relay. 30A

.Set Point Controller

. Sheave, Fan

. Sheave, Motor

20. Valve Control

. Variable Frequency Inverter

. Water Chiller

Post Office Box 278
651

List of Components
Manufacturer
Browning Manufacturing
TCF Aerovent Company
Bussman Cooper Industries
Bussman Cooper Industries
Bussman Cooper Industries
Bussman Cooper Industries
Bussman Cooper Industries
Bussman Cooper Industries
Bussman Cooper Industries
SVF
Watlow Electric Man., Co.
Watlow Electric Man., Co.
Toshiba, International
Watlow Electric Man.. Co.
Leeson Electric Corp.
Watlow Electric Man., Co.
Watlow Electric Man., Co.
Browning Manufacturing
Browning Manufacturing
Indelac Controls, Inc.
Toshiba, International

Neslab Instruments, Inc.

2021 South Highway 61
-345-4515  FAX: 651-345-5095

www.eldinc.com

Model/Part No.
AX46
14-CBD-1241-0.5
JKS 35

FNQ 1/10

LPJ 45SP

FNQ 1/10

FNQ 6

FNQ 1/10

FNQ 1/4

1" R61166TTSE
FSP3210WHF
146E-2629-3000
S7-01S
HG35-9LD2-0000
110032
DCIC-5024-C000
989A-10CF-ARGG
AK39H x 5/8
AKS54 x 3/4
E300-W-4-E-C
VFS9-2004PM-AN
M150 STD 208/60 PD2

Lake City, Minnesota 55041

800-795-8536

eldinfo@eldinc.com

Serial No.

01344342-1-1

010398
390026100

C6TI7NB3E
070132
0988116894

01B-1868
805007020317
101040061

USA

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



ENGINEERING LABORATORY DESIGN, INC.

Designers and Manufacturers of Quality
Engineering Laboratory Equipment since 1962,

SERVICE CENTERS

Company: Component(s): Local Representative: Telephone No.: Fax No.:
Neslab Instruments, Inc. Recirculating Water Chiller Neslab Instruments, Inc. (800) 258-0830 (603) 436-8411
P.O.Box 1178

Portsmouth, NH 03802-1178

TCEF/ Aerovent. Inc. In-line Centrifugal Fan TCF/Aerovent, Inc. (612) 551-7500 (612) 551-7501
5959 Trenton Lane
Minneapolis, MN 55442

Toshiba, International Variable Frequency Inverter Toshiba International, Corp. (800) 231-1412 (713) 466-8773
Industrial Division
13131 West Little York Road
Houston, TX 77041

Watlow Electric Man.. Co. Finbar Heaters Watlow Electric Man., Co. (507) 454-5300 (507) 452-4507
Din-a-Mite SCR 1241 Bundy Boulevard
High Temperature Limit Control Winona, MN 55987

Mercury Relay
Set Point Controller

Post Office Box 278 2021 South Highway 61 Lake City, Minnesota 55041 USA
651-345-4515  FAX: 651-345-5095  800-795-8536

Artisan Technology Groupweyt}glf?)}%gt?u%%mation ?%DE%@%’%T%%%-SOU RCE | www.artisantg.com



3 Pump Motor Fuses, 6A Class J Bussman FNQ 6
4 Variable Frequency Inverter Toshiba International VFS9S—2004PM
5 0.5HP, TENV Motor Leeson Electric Corp. 110032

8 AWG, TYPE THHN WIRE 10 AWG, TYPE THHN WIRE

VA CC F CC

S v
@ 230VAC/3é/60Hz Q@/
T w
G

230VAC/34/60Hz

TOSHIBA
OPERATOR
INTERFACE

S7-0IS

PROJECT: 12” LOW SPEED, VARIABLE FREESTREAM TEMPERATURE
ENGINEERING LABORATORY DESIGN, INC.JHIS DRAWING AND THE INFORMATION THAT RECIRCULATING WIND TUNNEL  FAN WIRING DIAGRAM
P.O. Box 278 T CONTANS ARE THE PROPERTY OF ~ Bt

Loke City, Minnesota 55041 USA | REARoDUCTION ANDyOR TRANSHISSION AGERE SYSTEMS, INC.

—795— —345— THOUT EXPRESS WRITTEN AUTHORIZATIO
800~795-8536  FAX 651—345-5095FWTHOUT EXPRESS WRITIER AUTHORIZATION REFERENCE:

P.0. NO. ST0044706
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No. Component Manufacturer  Pgrt No, No. Component Manufacturer  Part No,

6 Fuse, Set Pt Controler, 0.1A Class J, 2 Bussman FNQ 1/10 20 Connector, Plug, 9 Pin Twist Lock Amp 206708—1

8 Recp't, Flanged, 15A, 250VAC, 2P/3W Hubbell HBL4585C 23 Fuse, High Limit, 0.1A, Closs J, 2 Bussman FNQ 1/10

9 Plug, 154, 250VAC, 2P/3W Hubbell HBL4570C 24 Fuse, Mercury Relay, 0.15A, Class J, 2  Bussman FNQ 15/100

10 Switch, DPST Carlingswitch 0035 25 Fuse, Heater, 35A, Class J, 2 Bussman JKS 35

11 Temp. Set Point Controiler Watlow Controls 989A—-10CF—~ARGG 26 High Temperature Limit Controf Watiow Controls 146£—-2629~3000
15 Connector, Socket, Type T Thermocouple Omega RSJ-T—-R 27 Mercury Relay, 35A, DPST Watiow Controls  HG35—9LD2-0000
16 Connector, Plug, Type T Thermocouple Omega OST—T~M 28 Silicon Control Rectifier (SCR), 504 Watlow Controls DC1C—-5024-C000
17 Thermocouple, Type T, Set Point N/A N/A 29 Recp't, flanged, 50A, 250VAC, 2P/3W Hubbell 388275

18 Thermocouple, Type T, High Limit N/A N/A 30 Plug, 50A, 250VAC, 2P/3W Hubbell CS8264

19 Connector, Socket, 9 Pin Twist Lock Amp 206705~1 31 1350W Finbar Heaters, 6 Watlow Controls  FSP3210WMF

AUXILIARY ENCLOSURE

L.
— —)
230\'1A0/1¢/60Hz

o N S

T '
" " "DISCONNECT ENCLOSURE 8

PROJECT: 12" LOW SPEED, VARIABLE FREESTREAM TEMPERATURE
ENGINEERING LABORATORY DESIGN, INC. JrHiS DRAWING AND THE INFORMATION THA RECIRCULATING WIND TUNNEL  HEATER WIRING DIAGRAM

IT_CONTAINS ARE THE PROPERTY OF ,
P.0. Box 278 ENGINEERING LABORATORY DESIGN, iNC. [§ ORGANIZATION:

Lake City, Minnesota 55041 USA REPRODUCTION AND/OR TRANSMISSION AGERE SYSTEMS, INC.

_ - - _ ITHOUT EXPRESS WRITTEN AUTHORIZATION
800-795-8536 FAX 651-345-5095 IS PROHIBITED. REFERENCE: DATE:

03/17/01
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No. Component Manufacturer Part No.
6 Fuse, Set Pt Controler, O.1A Class J Bussman FNQ 1/10
7 Fuse, Modulating Valve, 0.25A Class J Bussman FNQ 1/4
8 Recp't, Flanged, 15A, 250VAC, 2P/3W Hubbell HBL4585C
9 Plug, 15A, 250VAC, 2P/3W Hubbell HBL4570C
10 Switch, DPST Calingswitch 0035
11 Temp. Set Point Controller Watlow Controls 989A—10CF—-ARGG
15 Connector, Socket, Type T Thermocouple Omega RSJ-T~R
16 Connector, Plug, Type T Thermocouple  Omega OST-T—M
17 Connector, Socket, 9 Pin Twist Lock Amp 206705—1
19 Connector, Plug, 9 Pin Twist Lock Amp 2067081
20 Type T Thermocouple N/A N/A
21 Electronic Modulating Valve SVF 1" R61166TTSE
22 Chilled Water Heat Exchanger Super Radiator Coils 30x30—-AR-—-58/48
7 7N N\
DISCONNECT ENCLOSURE
1 :
| @5* ©
1 ! I
o .
220VAC/1¢/60Hz | \, e
I, ; | WASTE y
' ? ' Uy CHILLED WATER
' RETURN
o - - ° o RE_M?TE EN(_)LSJSURE SUPPLY @
l :
!
| g
|
SR ) )
o

PROJECT: 12" LOW SPEED, VARIABLE FREESTREAM TEMPERATURE
RECIRCULATING WIND TUNNEL  VALVE WIRING DIAGRAM
ORGANIZATION:

AGERE SYSTEMS, INC.

' 03/17/01

ENGINEERING LABORATORY DESIGN, INC.
P.O. Box 278
Lake City, Minnesota 55041 USA
800-795-8536 FAX 651-345-5095

IS DRAWING AND THE INFORMATION THAT|
IT CONTAINS ARE THE PROPERTY OF

ENGINEERING LABORATORY DESIGN, INC.
REPRODUCTION AND/OR TRANSMISSION
ITHOUT EXPRESS WRITTEN AUTHORIZATION;
IS PROHIBITED.

REFERENCE:
P.0. NO. ST0044706
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REPRESENTATION OF DISTANCE REQUIRED FROM ELECTRICAL ENCLOSURE BY NATIONAL ELECTRICAL CODE
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PROJECT: 12 LOW SPEED, VARIABLE FREE—STREAM TEMPERATURE

ENGINEERING LABORATORY DESIGN, INC. THIS DRAWING AND THE INFORMATION RECIRCULATING WIND TUNNEL OVERALL PLAN VIEW — OPTION 1
P.O. Box 278 THAT IT CONTAINS ARE THE PROPERTY OF I GRGANIZATION:
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Lake City, Minnesota 55041 USA REPRODUCTION AND/OR TRANSMISSION AGERE SYSTEMS, INC.
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IS PROHIBITED. P.0. NO. ST0044706 01/31/01
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




