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l 

‘ INTRODUCTION 
General Preamble T

' 

This manual is meant to be used by those who have a basic 
understanding of the Hydraulics Laboratory\area. There will be no 
attempt to explain the theory of operation of the various facilities 
except where this is necessary‘ to aid in the operation of the 
particular device. The same is true for maintenance. Troubleshoot- 
ing a'nd repair are not covered at all in this manual. Following this 
manual carefully will enable most technicians and scientists to 
operate the various facilities to the point where meaningful data can 
be acquired. ~\ 

There are two basic references in the Wind] Wave Flume. The first is 
a datum line (see Figure l) located at the junction of theflume tunnel 
and the beach area. This line is drawn on the floor of the flume and 
is used as a reference to help locate points and devices installed in 
both the tunnel and beach area. The second of these basic references 
is the bench mark (see Figure 1). It is located in the centre of the 
tunnel, 7.07 meters from the datum line. The bench mark is used as a 
zero reference indicating the floor of the wind/wave flume. All 
water depth measurements use the bench mark as the zero depth 
level. ‘ 

For the purposes of this manual, the symbol "W/W" will be used to 
mean "windl wave flume". 

j

‘ 

Description of Facilities 

The W/W structure (Figure 2) consists of a tunnel section and a beach 
section. The tunnel is 83.5 meters long by 4.5 meters wide by 3.0 
meters high. The east end of the tunnel houses the hydraulic 
waveboard while the west end leads to the beach area which is 
approximately 20 meters "long by 14 meters wide by 5 meters high. 
The transition from the tunnel ceiling ’to the beach ceiling is a 
gradual slope. over the 6.7 meters just before the observation area. 
(see Figure 1), which is 9 meters of glass windows in both sides of the 
tunnel and is located just before the beach area, opposite the control 
room. The W/W control room contains the majority of the control 
equipment for the various facilities. ' 

-2-
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2.2.3 

2.2.1!

| 

2.2.5 

2.2.6

\ 

The hydraulic waveboard (Figure 3) is capable of generating-waves of 
up to 3!-[Z and has a stroke of 370 centimeters from its centre 
position. The hydraulic power supply for the waveboard is located 
externally and should not have to be touched for the daily operation 
of the system except to turn on the cooling water. 
The recirculating" wind tunnel of the W/W is located on top of the 
flurne structure. Air is drawn up from the beach area and is returned 
to the tunnel above the “waveboard. Flow is in one direction only; 
from waveboard to beach. The fan is capable of producing winds of 

_

1 up to 16 meters per second,» dependent on water depth and fan speed. 
The pump is located outside of the W/W control room in a pit which 
also contains the valves used for determining flow. The pump system 
is capable of producing flow ‘either towards or irom the waveboard as 
well as a circulating flow within the beach area. The volume, of flow 
that the pump is capable of is a function of the water depth. Figure 2 
shows the layout of the pumping system. 
The computer used conjunction with the W/W is located in the 
control room. Through a network of probes and cabling, the computer 
assists in the generation, measurement, and analysis of waves and 
other parameters necessary for the various experiments carried out in 
the W/W. Section 8.0 of this manual is a beginner's guide to the use 
of the computer. However, as the system is rather a complicated 
one, it is best to receive instruction in its use from an experienced 
operator. 

g
‘ 

There are facilities for two traversing mechanisms located on the 
side of the W/W. One is approximately thirty meters irom_the datum 
line and the other is sixty meters from datum. The mechanism is 
motorized and is capable of raising and lowering an air-foil type of 
support on which various measurement devices can be secured. 

l 95~
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PRE-OPERATION . 

When operating any of, the equipment in the W/W control room, the 
air conditioner should be‘ turned on. 

'
\ 

Before running, make sure the water level is at the proper level. The 
water depth is measured by means of a manometer located outside oi 
the flume at the west end of the observation area. Zero of the 
manometer is at the same level as the bench mark. i 

Adding water to the flume is accomplished through four valves 

located along the length of the flume (Figure 4). Counterclockwise 

rotation opens the valves, and clockwise rotation closes it. With two 
to four valves open, the water depth will increase at approximately 

fifteen centimeters per hour. \ , 

Emptying the flume is done via eight drains located in the flume 
(Figure 4). Seven of thesetdrains (excluding number 5) have hard 

stops to indicate open or close. Counterclockwise rotation opens the 

drains and clockwise rotation closes them. Drain number five is a 

continuous rotation valve. lt is closed when you feel maximum 
.

I 

resistance to the rotation of the crank. 

Important: Whenever the flume is being drained, all the laboratory 

floor drains must be capped, to prevent flooding. 

The TV camera system consists of a television monitor-, three black 
and white television cameras and ea switching box. The monitor is 

suspended in the W/W control room. The switching box is located on 
the table underneath the monitor. In the corner near the monitor is a 

small grey box labelled Monitors. The On/Off switch on this box 
controls the camera and the auxiliary lights located- behind the 

waveboard. This camera is the only one which is permanently fixed. 
The other two cameras are free to be placed anywhere desired as long 
as the suitable cables are strung. The waveboard camera is plugged 
into channel one of the switching box. V 

The intercom system consists of a master station, located in the WIW 
control room, and a number of remote stations. Each remote station 
consists of a paging talk-back horn speaker and a voice call-in switch. 

-7- ,
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A 

The master station" can be used to select any or‘ all of the remote 
stations. The master is leit turned on with both the Standby and 
Private buttons depressed. This permits any remote stations to call 
the master by using its call-in switch. When the Standby button is up, 
the master station listens to the selected remote stations as long as 
the Talk button is up. "With the Talk button depressed, the master 
station can talk to the remotes-. Locations of the remote stations at 
present are:

l 

l. / behind the waveboard 
2. in the hammerhead beach . 

3. at the external sou'th-west corner of the WI W. 
Proposed future locations are: 
1+. at the remote Fan Control Panel 
5. at the fan motor drive 
6, at the MTS Hydraulic‘ Power Supply 
7. in the Electronics Lab. 

- 9 -
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VIAVEBOARD OPERATION - REGULAR WA_VE$ \, 

Turn on TV camera," lights and intercom. Go down to the waveboard 
end of the W/W and turn on the hydraulic power supply cooling water. 
Pump up the waveboard seal to between 18 and 22'pounds using the 
bicycle pump located on the ledge outside of the waveboard room. 
This should be done on a daily basis as should the lubrication of the 
board guide rails. A can of Spray Lube A and a can of Silicone Spray 
are kept outside of the waveboard room. Once the rails have been 
wiped clean, a thin film oi Spray Lube A should be applied to them. 
The can of Silicone Spray should be used on a weekly basis to 
lubricate the waveboard seal. 

The waveboard control rack is located in the WI W control room. Turn 
on the Power switch on the MTS #36 Control Unit. Press the Limit 
Detect Reset button on the MTS #06 Controller. Press the Hydraulic 
Pressure-Low button on the Control Unit, wait five minutes, then 
press the Hydraulic Pressure-High button on the Control Unit. Make 
sure that the INT/RWS switch on the Control Unit is set to INT. Wait 
15 minutes before attempting to move the waveboard. 

Using the Set Point Potentiometer on the Controller, slowly move the 
waveboard back until it is in the mid-position of the stroke. When the 
trace of the oscilloscope, which is incorporated in the MTS control 
rack, is in the centre of the screen, the waveboard is then at the mid= 
position of the stroke. For this to be true, the Volts/Div dial of the 
oscilloscope should be set at 2 and the Seconds/Div dial should be set 
at 02 mo '

‘ 

Determine the required nitrogen pressure, to apply to the waveboard, 
for the particular water depth using the chart in Figure 5. Set the 
nitrogen pressure at the gas cylinder located near the MTS Hydraulic 
Power Supply. . 

To set the desired wave amplitude: Obtain the compensation factor 
by using the chart in Figure ,6. Multiply the wave height in 
centimeters by the compensation factor, then divide by 100 to obtain 
the ram stroke. Divide the ram stroke by two to get the_ amplitude in 
centimeters which is set on the Span control of the Controller. Note: 
This is a ten turn potentiometer and one turn is equal to ten 
centimeters of waveboard amplitude. 

, -10..
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To maxirnize performance capability, ‘the _prec-harge in the NZ chamber of 
the Actuator mtist be at the correct level for the water depth. Refer to the 
curveflbelow, or ¢a1_¢u1ac= the required pressure as .fol.l__ows 

P X Z 
I h ‘

> 

I) =3 ‘7‘5!5 i‘<Q§EK-jgE-Eggs--‘“'-"'*-"£:> , 

where: p = required NZ static pressure in psi 

vv 

I 

pi 

DEPTH

- 

INCHES 

= width of waveboard in inches I 

= density factor (,036) 

Z0 

40 

h = water depth in inches 

,.| ... 
.a, I‘ T--. 

, 1.-¢ 
. :». 

-Q--.~~._..I.. .-- .l|- -._. 
.'If' ‘I .... .. 
.~:-. 

‘ "*""~fi@$sm2ms?@n@ma$%¥aflF +&##¥“P%+%~%a=%» 5% 
...‘ 

_---1, 
ff; j|I!‘EiI: 
1- 19! ,. . - 

I ..i-1I .;-..1:_.-.._ .,.. 
. -0 I I .11. 4|}. .!.. 

a . .|-- 

|_;" 

II 
- _ J v V 

‘11".:"1;1t1 f'.T‘1'T‘:‘ ;;.1I 7-.:,"t:,": T'.I"“.F 
II-. ...‘ .-I: .¢-, .. . ‘... .. . .-.. 

-_.-.u 

...- 

,,, .,,. . . ~-- . .. .... .- u ... -4-. 
*1 

,: 

:1‘; Ii? 1'52 

| 1 

I I 
L:

I ..l,. in: -Iv 
0 1|‘ 

I . 
I" 

I ll
I 

;.. 
. .. 

II‘. . 
-- ..., 

. .-~ 
~ ,.,-

I

I 

-q 

>l

- 

.:: !'..‘...: ‘.1. ....-.. .. lD{Q<U§—Q\ 
,,_| . ., ._-e .,- |-.._ .. . .. |..

I 

--2-:-1 ---I5 iu-'-1----~|' 
£“I':I'§' :59: 2. J;I::h 
.1! ,. .|,>._ .... .. 

‘.‘ 
. .. ,_.. 

,,.‘ -.‘- I '-_ -. I"l:v.‘ ' ~- -_| ... .f.>._ 
,,‘. .,‘. ....>;. 4‘. _.,_ .. , ... . ._.‘ .>.! 
.‘- 

. 
', e ; 

-- -9 ,, , .. I|:' .,.I .,.! 17.: .... -H‘ 4.. ..-- .. .. .... 
, 

nu .. 4 .,> A. 
;__ 0' 

1*!!! 

‘_ . . ..._H..MI I. I'44 ... .__,,_-._ H. r.. _. - ""“.iM-1~.* 
I I

I
I 

~
I ... ., . .I.| |._. .....,. 

...|; ._ .'_.. .._|‘. .,.. . ~- I-".. 

. ..- ,,.|..... ... 

. :... ... _..,,_.I _...... ...~,.< - .. .... -.._.‘I.,,.I .-V ¢. .-...I.-.-..I- -_I--.-I-. ->-_\ 
. III. 

» |- .- ..., ...

1 
- 1 1 I I 

...‘. I'I‘l“I_‘_" .- ,_._-V. ]‘>llIII!I . _., ....I¢.,‘.,.. 
,.,,._! . .,_..._,‘..K -__._.. ..,_._ W ._. -_-.---A_ .1- ..._-. . -9 _ .___...-..;T.| .7. .. 

C | 1| 

.... 

.-.._H ... .... 1| . ... ... ....I.,.. . I 

| - v t 

1.; .;.;Ia'::' :1 t‘::1. :35. .tIL ;;I. 
.. .. 

; 
4 ,_. ._.-; . -~_I,.-v- .'|-_ .. 

.., .; . .... ._-_-‘.~ ..._. _. . . . 

.1‘-... ,: . .¢.a.. ... ».~'...- - e.--,; M; 1; ,:..;-:55 iTE:“II , .;i’ ... 
| I | 

‘ 

-'4' ¢a_ ; .'.:,-..’.j,"; ._..’.‘:.3;§.4..§.'¢-,:§_‘-.<§;:§-:--,4“..- 
0 X I 

I‘ 

I M I I : 1 

_,.. ... 'I- ....-..;I..... 
-- -- ._ .. ... ‘..., .- -...I.~|...|| '.. .,... 
.. -- .., ...“. ‘..;...,v.... 
. . .-. .,.- .3 '!I‘:‘ .. . . ..---.-I .... .v|-<-- .. ..4, 

1000 zooo Isooo 

PRECHARGE PRESSURE - PSI“ - 

0 ¢ I '
0 

/ \ 

I 
I 

' 

’

, 

Figure 5: Nitrogen Pressure Chart 

I

J 

I _ 

1 a 

-11<



t YrB -HcMtC8FHO1t8S68PU9 _1F WWOC 
Av_m “QM” 

QNN 

QWN 

fimN 

NNN 

mmN 

WNN 

DEN 

QNN 

NQM 

QWN 

WDM 

MMN 

@_M 

NON _Qm 

@_M 

mfim 

MNM 

D_M 

NNMv>V_M 

NMM‘ 

m%M 

NMM 

QNM 

MVE 

QNM 

DQM 

Vmm 

Vmm 

MQVM 

QWM 

WQM Nmm mmm Wwm “km 

NWM VNM _mM “mm ROM DOV 
V_q 

VNV 

_@M mwm Qmm KS? R_v QNV QVV Nmv WWQ _QV 

WVV _QWV _N€ _mmW QQW N_m 

NQQ m_m DMW Nmm Nmm @_@ 

WNW WWW Dkm MOW NEW ‘WW DON _€N 

_vw @N@ SNN _¢@ QMM 

@___ 

®N@_ 

vMM_ 

QWNA 

Nmm_ 

Qmm_ 

wkm Wkm mN_w 

@@_W 

DWN _WN QWN N@N DNN “KN NNN mmN NWN WEN "QM m@M Q_M m_M QNM 
WNW) 

_MM Nmm Mvm Qmm kmm mum MNM _mM Qmm DQV D_V _NV MM? N“? _WV NNV Wm? V_m DMD Qwm NEW @_@ WWW NEW N@@ QDQ 
‘M®_ €vN_ Q_m~ 

mN_mVQm_m 

N?N bQDN MWN WWW MWN NWN WWW MWN NNN WNW NWN _mN WMN _Qm WQM 

WWW MMN NQN DVN BVN QWN QWN “WW QWN ‘MN NWN _NN WNW NDN _mN QWN NQM ROM m_M m_M WNW NMM DVN NVM WWW WWW 

NGM 

QNM 

MD? 

mmm‘ 

mifi 

wmm 

MN? 

US? 

#V€ 

_NV 

NW? 

Wm“ 

NNV 

NmVx 

NO‘ 

QR“ 

m_m 

_mV 

NMW 

v_m 

VWMV 

QVM 

mmm 

Dkm WQQ NVW Nmw MNQ QVQ NV__ @_m_ 

__M W_M NNW ONM WMM _¢M GYM WMM ‘UM mkm NDM Qmm NRO NNN Nwm _mm 
@m__ @mm_’ 

mwim 

MNN MNN BMW MMN WMN MMN NVN WV“ 
mmvm _mm mmm WWN NWN WEN QNN WNW RON NQN KGN MOM Q_M @_M MNM _MM NVm mmm NNM mmm _Dv m_v _MV mvv QWV Um“ W_m DVD Qmm _N@ QNW QM“ QQQ NmD_ RWV* DQ_m 

WQN m_N ®_N _NN WNW NNN QWN MMN WNW MMN NVN WVN OWN MDN NWN FWN Hmmw DNN WNW DON QWN DEM UDM €_M _NM WNM UMM NVM DWM QWM _@m mm” Q_V wN€ WV? WWW _mV m_D Mmm Mmm Nqm NDN mmm 
WQBH N_V_ mN_v 

WEN “EN MEN EQN N_N V_N N_N ENN MNN WNN QMN MMN WMN DVN VVN MVN NWN WDN _mN WON _NN URN DMN NQN “QM NFM QNM QNM mm» MQM _WM VNM UQM VS“ NM“ N“? WWV MWV WNm WWW M_W WNW m_@ Mmm mWm_ Qm_v 

%_£_aEm 

85: 

03:“

u 

9_°___HW 

"202 

_*“:=_H°_:~m_£Uo=__QJV_EwFmt 

@Q__ 

uzDFPDm\_MwFwZ 

QQ__ 

“LOP 

"UZ_FP@m 

wQ¢¥Z_J_ 

_ 

l'w¥DZFm 

ZEN 

Z_CPmD 

DP 

®D_ 

>@ 

wD_>_ 

IWQZDZ 

ym 

PIU_mI 

w>¢3 

>JLfiPJDZ-' 

**__ZmFmzU 

RD 

IPLwQ_QZC 

AmQzQQwmV 

QDNEWK 

k0 

ZD_*uZD&

C
W

O 
BN3 

mmzzwl

O 

lLzm¥v 

IDPCEUZWU 

W>Q3 

MOE 

Mflkumk 

DZNLZOH 

Dm_ Nm_ mm_ Nm_ mm_ NSN WEN QQN Q_N M_N N_N OWN 
MNN_ 

NNN_ 

QMN vmN QMN NVN NVN _mN WWW _WN NWN MNN WNW QGN NUM DAM m_M GNM QVM mmm VWWM _mM mmm $9? QYV WWV WWW WNW MUD Nvwi DNN QVG 
QmN_ mN_Q 

mN_ Dm_ Nm_ DNA ~@_ @m_ Nm_ mm_ @m_ QQN MEN WQN D_N M_N N_N ONN QNN ONN NMN kMN _vN WVN NDN NDN MUN QWN WNN _mN SON Q_M QNM “MM ‘QM mmfi DNM MEN v_V MMV MWV vwfim _mD Ofiw Kmw Wmm 
DQ_V 

WW_ mW_ QN_ NN_ mN_ NN_ mh_ N@_ m®_ Nm_ @m_ Mm_ Wm_ mm_ MQN WQN Q_N v_N m_N NNN UNN _MN @MN _VN NqN MMN MWN WWW VNN QMN WMN D_m NNM WMM _mM mwm QNM N_V QVQ MN? m_D WNW NWW _M@ NW__ m~_m 

Wm“ ®W_ mW_ QW_ NW_ V@_ NW_ 

NV_ €€_ Nv_ mn_ Kfimwv “ma 

_mm_ 

mm_ 

_NF 

mm_ 

wN_ 

Qmé 

NN_ 

MW_ 

mN_ 

W®_ 

Nm_ 

mW_ 

mm_ 

_N_ 

m@_ 

VvN_ 

N@_ 

VNN_ 

mm_ 

Dm_ 

mm_ 

Vm_ 

MON 

Nm_ 

NON 

_m_ 

__N 

Wm_ 

m_N 

mm_ 

QNN 

QQN 

DNN 

OQN 

_MN 

q_N 

WMN 

m_N 

NQN 

mNN 

mvN 

>_MN 

WDN 

WMN 

VWN 

WQN 

NNN 

WWN 

WON 

NWN 

DQM 

_NN 

MAM 

OWN 

NNM 

MGM 

MVM 

m_M 

NWM 

WmM_ 

BUM’ 

Nmm 

__v 

NON 

€VV 

Nhv 

mm? 

_mV 

QVW 

MSW 

W*@> 

WNW 

DNN 

mmw 

$3 

N_

2 

DWJM 

mN_M 

WQZDUMW 

Z_ mv__ 

QM_ _m_ Mm_ Mme NM_ mM_ ®V_ Mv_ mV_ Nq_ mq_ Nm_ _‘m; NW; Om“ NW_ mW_ @W_ NN_ WN_ mN_ Mm_ NQH _Nm_ Nm_ 
NDN’ 

bDN M_N m_N WNW ‘MN NVN _mN _mN NNN MEN MOM WNW NWM _mM N_v WU? DMD 
_vW_ 

Nmm 
QQ_M 

Nfii m_i ®N_ VNN_ €N_ mN_ NN_ mN_ _M~ MM_ mM_ @M_ Qq_ Nv_ Wv_ mv_ Qm_ MW_ Um_ D@_ MW_ Nmk _N_ Wk; mN_ vm_ m@_ mm‘ DON NDN v_N NNN _QM~ _QVN OWN NWN WNN _Dn NNM mqm NQM MN‘ Mm? “mm _wD 
mN_N 

GD_Mwl 

moi m@_ ND_ mm_ Q?_ N_f Mii m__ m__ m__ iN_ mN_ mN_ mm? QM? “mi 
mM_, 

mM_ _q_ Vv_ Nw_ Qm_ vW_ mm_ NW_ WW_ _N_ WN_ _@_ Nm_ “mi _@N MUN QaN NNN MMN _DN WWN NMN OHM KVM MGM QVV mwm QMN 
Qm_N 

Wm qm Wm Km mm QD_ _@_ NQ_ MS_ m@_ NQ_ MD‘ ___ N__ v__ m__ DN_ NN_ DN_ mN_ DM_ qM_ NM_ Qw_ vv_ Dv_ Nm_ Nm_ NU_ Nm_ mN_ Q@_ Nm_ mm_ VON v_N UNN QQN WWW WNN __N WVM “SQ _Mmv NEW 

Ow NW mm Qm Wm wm Ew mm Sm Wm vm mm km Mm _Q_ N®_ QQ_ WE“ _mD_ ___ M__ N__ DN_ MN_ mN_ mM_ M%é ’mm_ NQ_ ~€_ N@_ QB‘ m@_ NNH Q@_ Q@_ QSN mHN mNN wvN mWN mDm mmm IMMV ’mDW 

mm mm D“ _N NR MN “N Wk MN MR Om _w “Q Um kw mm Am gm Wm mm QD_ ND_ DQ_ @D_ Q__ €_fl m__ NN_ WN_ _M_ @M_ Nv_ mq_ @W_ €U_ €k_ Dm_ mm‘ m_N WDN ‘UN M_m ‘QM 
END‘ mN__ 

NW mm SW Gm _@ NW mm Mm VW WW WW mm “W QM _N Mk €N MN RN mk Hm Mm mm km Gm Mm mm mm ND_ mD_ mD_ M__ mé_ MNA fin; mM_ NV_ km_ mW_ m@_ NON WNN FmN WNW Dww mm_% 

ND ND MD ND MD Mm WW VD mm WW WW Wm RD DD mm DU _W NW WW VD WW NW DU QM NN qk RN MN ND Wm mm mm NM _D_ OOH Na_ m__ DN_ mM_ DD_ @W_ km_ N_N WWN DOM mN__ 

DU QM QM QM DU _Qm SW QM DD _m _W _W _D _D _D ND ND NW Mn _MW “W Wm “W WW ND ND DU _W MW WU mm DR vk KN ND Um 
Nm_ 

mm
_ 

DD“ N__ DM* kq_ NN_ MFN MUM_ 
DD OW DD OW DD SW DD Om DD DD Om DU OD DU DD Om DD DD DD Om DD DD DD DD DD _n _W _D ND ND MD" WW DD kD_ MD NU DU QM WM MD Mm WD_ DN_ km‘ UNN

‘ 

m~‘ 

OW DD DD DD QM DD DD SW DU ’DD ’QD DD DD DD DU DD DD DD DD DD DD DD DD DD DD DD OD DD DD DD DD Dfl DD DD DD DD “U FD NW Wm DD Wmk mm kV_ DD 

mm 

OQEpmw$Ufi_ 

“N 

__ _DN___ 

DD___ DkD__

_ 
_QDD__

H 

DND__

W 

UNm_ DWfi_ mNm_ DDm_ mkD_ DmO_

‘ 

UND_ DDO_ DMM_ DDk_ DNN_ DDN_ DkU_ DDU]

W 

DNU_ DDU_ DND_ DDW_ DNW_

_ 
ODn__‘ 

DN‘_ 

‘H 

Dmv_ DNV_ 
DDv__ 

Wkfib DDn_ flNM_ QDM_ 

V4 

fl&N__ 

DDN_

M 

DNN_

N 

DDN_

i 

DN__ DD__ DN__ DD_J nkO_ OUD_ UND_



l

lY 

Vi 

'1 

1

\

L 

ii

E 

l

I

4

Q 
.l ¢ 

.,-<| ‘.1 

Set the desired wave-form and frequency on the built-in Function 
Generator in the Control Unit.‘ The sinusoidal wave form is almost 
always used, though triangular and square waves are available. If a 
continuous train of waves is desired, put the Count Input of the 
Control Unit to Off and press the red reset button. If only a certain 
number of waves is desired, set the Count Input to Program, Press the 
Pre-setting button and set the required ,nurn_ber of waves. At the end 
of each sequence, the reset must be pressed in order to uninhibit the 
controls for another series. Switch the Soft Run/-Stop swit<:h_ to In. " 

To activate the waves, press the Program-Run button on the Control 
Unit.‘ If you are using a set number of waves, the Program-Stop will 
be activated after the prerequisite number of waves have been 
generated. If you are using a continuous series of waves, it is‘ 

necessary to press the Program-Stop in order to terminate. the waves. 

To shut down the waveboard: press the Program‘-Stop; park the 
waveboard in the forward position _using the Set Point; press 
Hydraulic Pressure-Low, then‘!-lydraulic Pressure-Off; turn off Power 
switch, then the cooling water to the Hydraulic Power Supply; finally, 
turn off the television camera, lights, intercom. 

~. 

IMPORTANT: Do NOT shut off the hydraulic pressure unless the 
waveboard is parked in the forward position or the waveboard will be 
damaged-. . 
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WAVEBOARD oPERATloN - RANDOM WAVES 
Follow the same procedure used for setting up the waveboard for 
regular waves up to and ‘including section M4, with the exception that 
the INT“/RW-S switch on the Control Unit should be set to RWS. 
Connect a BNC cable trom thei output of the Random Wave 
Synthesizer to the Program BNC input on the front panel of the 
Controller. At this point, the Span potentiometer on the Controller 
should be at zero and the output knob of the Synthesizer should be set 
to Clear. 

With the Random Wave Synthesizer set up (see the Operating Manual 
for Generating Random Waves Using the Random Wave Synthesizer 
by M. G. Skafel)-, turn the output knob of the Synthesizer to Run. 
Slowly turn the Span control to maximum. ‘ 

To shut down: turn the Span to zero, set the Synthesizer to Clear, 
then follow sections 4.8 and 4.9 of this manual. 

-11}-
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FAN OPERATION = ' 

Au doors-of the w/w must be closed. - ' 

Midway along the side of the W/W are the power control panels for 
the fan. A total of five circuit breakers must be engaged to supply 
power to the control panel; four breakers on the first panelfrom the 
left and one on -the second panel from the left. When these are 
engaged, the red indicator fights on the control panels should be lit. 
Note: The first power control panelshould always be locked. There 
is a key for the control panel which has to be engaged before the "fan 
can be run. This key is kept in the drawer of the MTS system control 
rack in the WI W control room. ‘ ' 

Each time the main fan motor is to be started, the boiler plant 
(extension 542) has to be notified. V 

Decide which motor you require: main motor goes up to 873 rpm; 
auxiliary motor goes up to 87 rpm. Press the Motor Run button-, wait 
15 seconds, then press the Clutch Run. Using the Run Speed control, 
set the fan speed to what you desire,“using either the readout on the 
Control Dial (96 of full speed) or the fan speed digital readout (_rpm.). 
To shut down, reduce the fani rpm to zero using the Run Speed 
control. Press the Clutch Stop button, then the Motor Stop, and 
finally remove the Remote Lockout Key. If only the auxiliary motor 
has been used, the power panels may be shut down immediately. 
However, if the main motor was used, it will be necessary to wait 
five minutes before shutting off the main power control panels on the 
side of the WI W. 
lf. the auxi_liar.y motor was in use and you wished to go to the main 
motor, you may do sopimmediately. However, if you wished to go 
from the main motor to the auxiliary, there must be a waiting period 
of five. minutes due to a blower controlled lock-out relay which 
inhibits direct change from the main to the auxiliary motor. 
There are two operational control panels for the fan; o/ne is located 
inside the W/W control room, and the other is located beside the main 
power control panels on the side of the W/W. The same lockout key 
works in both Panels. .

' 

\ 
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Do not ru 
There is no standard procedure for wind measure 

n at 700 rpm as this is the resonant frequency of the fan. 
ment. ‘Both cup 

anemometers and pitot tubes have been used. Considerable data on 
wind measurement will be found in the report, "Wind 
in the Wind] Wave Flume" by Paul W. Szczucinski. 
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PUMP oPE1zATIoN,- 
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Before turning on the pump, open or close the three valves located in 
the pump pit (see Figure 2); open or seal therdistributor as required 
(see Figure 7); install or remove the drop gates as required (see 
Figure 7). There are sixdrop gates located around the catwalk of the 
hammerhead beach. These gates are sheets of steel which, when 
installed, inhibit the flow of water. When removed, the water flows 
freely past the point of the drop gate.

f 

Path #1 is basically a flow of water in the tunnel section of the W/ W. 
Valves #1 and #3 are open while #2 is closed. The flow of water, 
within the WI W, is between the distributor plate in front of the 
waveboard and the distributor plate at the end of the tunnel before 
the beach area. Flow can be either towards or away from the 
waveboard. Drop gates #1 andk#Z must be removed and drop gates 
#3, #4, #5 and #6 must be installed. ’ 

Path #2 is an extension of path #1 and includes the hammerhead 
beach area. Valve #2 is closed; valves #1 and #3 are open.» The 
distributor plate at the beach end of the tunnel sec-tion is sealed for 
this flow path. Flow can be either towards or away from the 
waveboard. Drop gates #3 and #44 must be removed; while drop gates 
#1, #2, #5 and #6 must be installed. 

Path #3 is basically a flow within the beach area. Valve #1. is closed; 
valves #2 and #3 are open. For the main flow path, the distributor i_s 

open; drop gates #1, #3 and #4 are removed; drop gates#2, #5 and #6 
are installed. For the modified flow path, which is used to achieve a 
cross-flow in the beach area, the distributor must be sealed. Drop 
gates #1, #3 and #6 are removed and drop gates #2, #4"and #5 are 
installed. Flow, for either the main or the modified path, can be 
clockwise or counterclockwise. '

. 

Turn on the main power switch on the ST6 Solid State Drive Power 
Supply, located at the corner of the pump pit and wave basin. In the 
control room, set the FWD/REV switch for determining the direction 
of flow within the W/W. Set the switch to REV for a waveboard to 
beach flow, and FWD for a beach to waveboard flow. V 

. 
'

. 
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Turn on the digital tachometer._ Press the Start button. Using the 
Speed Set control (96 of full speed), set the desired speed of the pump 
-either by percentage of full speed or by rpm, utilizing the digital 
tachometer. 

To stop the pump: reduce the speed to the zero setting of the Speed 
Set control; press the Stop button; turn off the digital tachometer; 
turn off the main power supply switch. 4 

When using the pump, listen carefully for any sound of cavitation. Ii 

this occurs, reduce the speed of the pump immediately and, if 

necessary, shut down. 
I

i 

The measurement of water flow is accomplished through the use of 
two differential pressure transducers (section 10.2) in conjunction 
with t-wo transducer indicators (Appendix 12A). 
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COMPUTER OPERATION - 

The computer is located in ‘the W/W control room and is a Digital 
Equipment Corporation (DEC) PDP-ll/#0. 
Turn on the power switches for the computer, the keyboard terminal 
and the hard copy unit. Insert the System Disk into the disk drive 
unit #0. Insert the desired user disk into the disk drive unit #1. Press the run switches on the fronts of both disk drives. When the Ready 
light comes on, press the Halt switch which is on the main panel of 
the computer. Also on this panel is a series of l8 “switches which 
operate in a digital fashion: up is l, down is 0. The number 173100 
should be entered onto these keys, in octal. Press the Load Address 
switch. Change the Enable/Halt switch to Enable. Enter the number 
1771406, -in octal, onto the series of 18 switches. Press the Start 
switch. The display screen of the terminal should read - RT-llSJ 
VOZC-02E. A

' 

Type in the data in the following format - 

DAT O4-APR-79 ' 

\
. 

Press the Return key, then type in - 

R ADF#M V 

Press the Return key;_ the following should appear - 
BASIC -V0lB-02C ' 

ii 

Type the letter A, then the Return key, to get -
“ USER FNS LOADED 

READY p 

The computer is now ready to operate. 
Decide which program you wish to use. In this example, we will use BREAK. Type in OLD, press Return, to get - ’ 

OLD FILE NAME ,-. - A 

Type in DKl:BREAK, press Return,‘ to get - 
READY 

Type in Run and press Return. The program BREAK will commence 
to operate. Figure 8(a) is a sample of the terminal display up to the 
point of being ready to run the program BREAK. Figure 8(b) is a 

-20-
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sample of the operation of the program BREAK. In both cases, those 
which are underlined are data which must be entered by the 

operator. 
‘i 

The use of each program is, of course, different. The 
'majorityV of the instructions and commands necessary will be self- 
evident from the questions _wh_ich the computer will ask. Once you 
enter the required number/command, you then press the Return key. 
In order to clear the display screen, press the Page key. - 

To_make a copy of the terminal screen, press either the Make Copy 
key on the terminal or the Copy button on the Hard Copy Unit. 
Some of the commonly used programs and their uses are: 
JNSWP, PADSP, RAND2, VSDRAN, CMPARE - generation or random 
waves, 
BREAK, WHEAT - measurement of waves, 
VSDI - analysis of waves, 
REGRES - linear regression, i 

machine for regular waves,
. 

WAVES - calculate wave parameters and values to set the wave 
'

\ GRPH - a subroutine used with other programs for graphics. 

i

\ 
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There are two large foils and a set ‘of six small foils, all oi which are 
located at the waveboard end oi the W/W.> 

The upper large foil is located approximately in the centre of the 
wind tunnel section of the flume, just in front of the waveboard. This 
foil has a symmetric airfoil cross section and is pivoted_. Movement 
oi this foil is accomplished by means of a chain which hangs along the 
side of the flume. On the window at this location, there is a scale 
which indicates the height of the tip of the foil above the W'/ W Bench 
Mark as well as the angle fromhorizontal. Normally this foil rests at 
2.171 meters above the Bench Mark at an angle of 4.40 below 
horizontal. ' 

The lower large foil is located directly above and in front of the 
waveboard and is hinged at the waveboard end. There is a crank 
outside of the flume which controls the positioning of this foil. 

Normally, it is kept at its highest position; - 

The set of six small "wing"-A-‘shaped foils is located at the upstream 
end of the throat of the wind tunnel and they are set one above the 
other. On the outside of the flume, there are six levers which control 
the positioning of these foils». Normally, they are kept in a horizontal A 

position. .

* 
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MEASUREMENT DEVICES . 

Wave Probes 1 

A wave probe assembly consists of a length of teflon wire, a ground 
strip, and a Robertshaw Level-Tel Transmitter. The teflon wire is 

secured to the bottom of the W/W and this end of the wire must be 
sealed. The other end of the wire is fed into the transmitter via 
cabling. The ground strip is attached to the output ground of the 
transmitter and is usually made of anadhesive aluminum tape. Since 
the transmitter is a current output device, a 1000 ohm resister is 

placed in parallel with the output in_ order to convert it to a voltage. 
With this resistor in parallel, the transmitters which we have are 
capable of a zero to tenvolt output swing. ‘

r 

Setting up a waveprobe 
, , 

In this procedure example, the waveprobe will be set to measure 
waves over a ten centimeter range with the water depth equal to 55 
centimeters. Therefore, zero is at 50 centimeters and the maximum 
(ten volts) will be at A60 centimeters. In this case, one centimeter will 
equal one volt. - 

Setting the waveprobe 

Set the water level above the zero point (51 centimeters).
I 

Adjust the coarse and fine Span controls to their maximum (fully 
clockwise). -

' 

Set the coarse and fine zero controls to achieve the desired above 
zero output (one volt)..

_ 

Reduce the Span controls to minimum (fully counterclockwise). 
If the output has changed from step c (one volt), adjust the Null 
control to return the output to the desired level (one volt). 
Set the Span controls to maximum. 
If the output has changed,_reset it with the Zero controls. Repeat 
steps d through f until you can adjust the Span controls from 
maximum to minimum without affecting the output level (one volt). 
Set the Span controls to minimum and raise the water level to just 
below the maximum desired height (59 centimeters).

I 
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Using the Span controis,‘adjust the output level to correspond to the 
new water level (in this case to nine volts, since one centimeter is 
equal to one volt). A

4 

Calibrate the waveprobe by taking an O_Ul:pU‘t readingrfor various water 
levels. At least six points should be used. Enter these points into the 
DEC PDP-ll/1+0 computer using the program REGRES. This program 
will give you the slope, the intercept, and the correlation of the 
points. The slope is the calibration; the intercept is the zero point, 
and the correlation is a comparative relation of the accuracy of the 
entered points. The correlationshould be between._.99 and .9999; if 
there is any greater ‘discrepancy, calibration’ should be redone. 
Differential. Pressure Transducers 

T

' 

There are two differential pressure transducers which are used to 
measure water flow within the pipes of the pump system. There is 
one located on either side of the pump and they are hooked into the 
system through annubars. The signals from the transducers are 
cabled back to the W/W control room and attached to the two 
Validyne Transducer Indicators. For operation of the Indicators see 
Appendix 12A. 

Every time the transducers and indicators are to be used, the lines of 
the annubars must be bled, to remove all air bubbles from the 
SYSTCITI.

' 

Tempe rature Probes 
A

. 

There are two temperature probes installed in the WI W; one to 
measure air temperature and one to measure water temperature. 
Both of them are platinum wire resistance probes and are very linear. 
The outputs tor these devices" are located in the W/W control room 
above the Hard Copy Unit in the computer rack._ The outputs are 
calibrated at I mv/°C and can be read directly by either a voltmeter 
or strip chart recorder. - 

’

» 

The water temperature sensor is located just above the floor‘ within 
the hammerhead beach, on the east wall. 
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The air‘ temperature probe is located on the ceiling of the flume, 30 
meters from the datum line. 

Dew Point Hzgrometer ’ 

The Dew Point Hygrometer is used in the measurement of the 
moisture of air in the W/W tunnel. For operation of this device, see 
“Appendix 12B. ‘_ 

The sensor for the hygrometer is located on the ceiling of the W/W 
tunnel at a point 3.0 meters from the datum line. The dew point 
temperature meter is kept in the WI W control room. '

A

I 
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‘ ACCURACY: 

- INTRODUCTION 
Model 8 8 0 

SECTION 1
I 

INTRODUCTION 

-l=. l GENERAL DESCRIPTION ( 

~ The Model 880 Dew Point Hygrometer, Figure 1, is an instrument de- 
signed for use in the measurement of moisture in gases in laboratory and 
limited, industrial applications. _'I‘he instrument is a portable, line operated, 
bench-top hygrometer which utilizes the dew point condensation principle to 
determine the water vapor concentration in gas mixtures. It incorporates a

_ 

direct reading, front panel dew point .temper'atu_re meter with both Fahrenheit 
and Cent-ig rade scales which can also be used with a remote thermistor probe - 

to measure temperature. The instrument provides a 0 to 50-millivolt output 
to record the meter deflection. The sensor is normally mounted at the rear 
of the instrument but can be used at a remote location. ' 

1, 2 SPECIFICATIONS 
C 

Y

_ 

METER SCALE; 
\ 

.4o°F to +12o°F, z°F increments." 
-40°C to +50°C, 1°C increments. 

TEMPERATURE READOUT: Thermistor (non-linea-r), LIK-Ohm at ZSQCJ 

DEW POINT DEPRESSION: -Maximum depression capability 8Q°F for Sififldflrd 
5_8n$Or and WQOF for Acaessory Sensor, at 

' ambient temperature of 80°F; i°F depression is 
. r 

' 

‘lost for each 30F decrease in ambient temperature. 

O to 50 mV proportional to meter deflection. 
2 psia to 60 psia — Standard Sensor 

OU TPU T: 
‘ ‘ SAMPLE PRESSURE: 

- 

_ 2 psia to 200 psia -' Accessory Sensor 
/

. SAMPLE FLOW RATE: ' 0.5 SCFH to 5 SCFH. 
. INSTRUMENT AMBIENT 

_ 

.TEM,PE.R_ATUR E: 

COOLING RATE: 
RES OLUTION: 

+4o°F to +12o°F'. 

4°]?/sec, maximum. 
0.5015‘, nominal. 

ZOF, nominal. " 

50W, 115-V,ac, 110%. Can convertoto 
Z30-V, ac. 

\. 

11>. . 
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POWER: 
4 

_ _a 

WEIGHT:



< - 
\ .

>

1 

_._ _“ W _,_ -10- _ 7 

__ , l. ‘_ Y _ 
.

- " 
---1-_-'__-'+;_>»,,_-<,.,-_—, .:__‘ - .

, 

. >_ 
'. ,~==_._.“ :£;&I;‘:I;T_’_"“'lv _. 

'1-_—§_¢.;~,.~.=; ‘ 

.. --.7-:~¢_‘_"‘?:-;;';*. ,.
_ . '“"'3§-q.._,_ v . 

-J-- ,~> _ 4 ,‘:f,§E."..‘€.-..-< 
‘r,-..‘ -7:1-'__' “':_” _"=,‘ “~_' j 

"-*f‘* 
1; 

*1 
»

" 

<£: - = » ?#%5§§** 
‘."3.:-"Q. -2° Ii "I '»' #17‘,/1' :1; L1 
'11‘-Q2" 

. 4 1 -_.: 3:.‘ 
H 

' 
5" 

1 
' t."_-F‘-"' 

“O " ‘ 

Iii”/"I-"/'1 I/f//1-///_;;7%' 40 L 

"‘*§’Y‘."=~'/!\"." 

Qfii 

I-as-y_nm».v,~.;7>~1~,|=my-¢=»;-....,. 

1.'__.. 

,/N 

' 

<

_ 

-.' 

‘ 

_.

‘ 

1‘ 

.'~

‘ 

'

;

. 

e 

,' 

;

1 
L‘

Iu0 4 

\' 

F53 R’
" 

5. 

~o 

é 
‘v1

' 

“IQ?” 

{ *'. 

,4
I 

',

. 

"".'/:'e<?‘¢.

‘ 

_"'_': 

5
_ 

;' 

1
‘ 

4 

.

, 

-1_

I 

;..

. -3*- 
*=-:-.; \. -\ =\ 3° "/'-/_./ 4/ 

1 \§=<> 
° " °° 

‘.0/”f:'/,.. 
; {_'-v.¢ O '19; Pom" / _5£:1§.. 

' 
. 

1 -_ ~. 

- *-- rye 
I 71;. ii 3? -; 

' 
..‘ - 

: ;:;.: "~ - 
=' '-'27:.‘-§P,=‘-1§ -~ .~ I”: ~ 

._ . 
. .-.-._ -, 

~ .. .,» ., ,:;;~_.; __--»'?»_-_>r, ,~ 
‘ 

; 
-. 3 . 

4':-.g 1».-» -._‘,'-,2’:-_<;..-. »; ; — :'-.Y'.:?=;"~"":"'-~\,,"I'.‘=» .-'-+..: - ~ ~_\r .'-V; - - 

‘ .~ ., -‘ ~, __ _.- »_ 4 . U I.»-~--» - ¢~,.-.-,- .\ -, -~ » 

r;.:ffi‘.".;‘=_;-1;;'~:1'_‘: ‘~=~,‘.--»:ff.‘::.;- V 
~ --‘,1 <- vr . 

I “*1-=.:':' ' 
~:- _ -'. \ »~ _ I ~ --h :1-_;_. :2-_.-_._ __ \ ..-,;-J~_.' -.-~.- ‘J-5. .- .. 

V

- 

. '.j1:fi3l}>-=;;-*§,,-__;§-if?l;‘_:"-;;';;i}'.&’ ~:"._'<§_;_ 51;’ _' -q;.I_‘~=.-.-.§,-;_;. , 5, —, __ _ , 
- 3 -;-‘ _~;;'L1___-~ 

- ' 
-;j-11.,-_-;

_ 
" < 

- 

_ 

.6>‘@=" 
’ ‘ 

- T:‘.:-‘ -M " ~ 

_<,;~_, ~,_ '~;..~. - ~. ,..- ."-.3 ‘_1 > 

-. --_,.- \_. ~ .'4:"‘*‘~-<‘»_ ‘.> 1-; :_>.»-_;_. 
or ,2;-;".~.<¢ 1 , J . \“-Y -1;‘: '-“6--;.- 

~- " _- 4"- ‘ - » -W; .. 
,.‘;:' 4- ?;“ _ ‘>4 .. _!_<_ 

* “.-..--‘,\-- ~“§!;5' ~_ ‘ 
_ . ~_.‘ 0 » ' 4* ‘*4’ 171; *»’* _-- 

‘P’ ~=:-;l'-:~ _
* -» 

_ 

on" ,. * 
,

» s"~“§@“%wfi%?@@%§$$§m%@@§fi%2 Ii ' 11- ~ 

§l¥ -'1, '5
. 

~ --1.6. H . _ ’- ,‘=;~»',_.~ ~ - ' ~~-~--_-= 
_ 

V 

- - 
_ _,_ < _ 

,;,--.~-;.~_._-,_~.‘v;>,._-___ __‘ __ I Q 
"' # -‘='_f'.-;_* ,_ €,n: >_¥ _._ — 

_, 
" ~> ' ~ -‘ _ ._ ,-_'-.-\-=- __y.~;. 

,r'~‘5 ‘_-- ‘r "'.~‘~ 
. 

’ -v-.- 
V 

'_§v-_>___ ‘ :__ W‘ _"> 
’ 

‘ 
7 1“. 

- » "-~=¢*»<=~'~ ~ -+ ;» ~ -- ==;'~>@;#‘:.»"-'
' 

" .~~ . :=’.~‘»?‘z~ < "- 1- 
-"- ,-_=r _" J» -" .‘ ~; - 

_ 2 -,-V . -,
_ 

._»;:7‘>ir'_@ -.¢.-' ;-gr» .\ .-, Fe," -"1 "'s'=.I_.\¥:‘.3' %;-»_ _ ._»_.».- - ,. . 

I 
.'_-‘ 

V» .. 
_ 11 ‘I:--,_ 

-

. 

¢ Q» 
_ 

' 

fl_ “i__"_‘__'__ Z1, : 
5"‘ ' . 1 

‘ 
¢_ -_ . w ‘ ‘f’ 

_ 

"‘; "‘_ _,. 
" 

, _. '-ff"’.' $'f_'\; 6 - 

.u L. J_, ‘:_fl€:i“;\;_;_¢\;-'-‘:3-'_§;‘;_»q?_..-¢ _ _ a_-_ v 
.- g, _>:fg’_,:3.‘ I; 

‘ 

, U?-1':-_ '9 aq-_ , . ‘_\ ,_-it V-* 
V____'_ _‘ 

. "‘V3_?¢,_L_‘,‘. L, 

‘E »\ ¢- 5;"; ‘ 
’,' ’-'~. ;. 

. . , ,. - ".1.r':; 
., 

‘w 

(3

g 
ilk 

2)- I - -'1;3§e"~-1"’ Q). ": '~ 

9 4 . .. I . .- .- ~ “ 
. 

- if“ ‘ ‘V "- ’ - 
. ‘\»".. ‘~"' . 

' .:"- .' -4' 
. 

“‘ ' ' X" ~17 - -1; ..-.».--,5:--_.».3.;..~»-‘ 

X 
;;,'*»4’= f ‘-5: V: 1 

-* -,/.;-1 :-;- 
;-

_ 

~. .. ; - ,.'-Q -.'+"-1-Z."-' -If’ sh‘ 4-~:-;‘*-'v'-‘-.»¢‘-':l1T¢i~
. 

. 
" ~ "..~1-'--.~--, > 

.‘ ) -‘L-»<.}‘." 
> 

'.;rHl~':,_>_¢_-;-1;w~;=.'.:.= _ 
---- " ' 

=~:a-=..t*"~I~=_;"¢wz=< 
‘ ‘~ 

»_{:»*.:?;1...» » ~-'_‘~ 
_. .4 ,-. f.\';-~='_»? -“zsi f'.‘=;";"e¢,".__<

‘ 

_ 
_ 

_ 
‘.¢<.:_,V ,. 

_ 

. _A_,_,_‘._v 

H» 
*5! 

Figure 1_. Model aso Dew, Point Hygrbmetef.

> 

_ /

1 

, . 

-38- \

J-



\ 3. 

* 7. 

SECTION 3 

OPERATION 

3.1 QPERATlNG' PROCEDURE
_ 

To assure proper operation of the Model BBQ refer to Figure l and Figure 5, Rear View 
of the Model 880 Dew Point Hygrometer, before attempting the standard operating procedure, 
described in the following paragraph.

‘ 

' l. Locate the Model 880 in a clean area, free of vibration and with free air circu 
lation for convection cooling. 

2. Connect the sensor to the air sample via the air intake port (Figure 3) with cleaned, 
non—hygroscopic, leal<-‘free connections and provide a flow rate of about 2 SCFH. 
Connect the power cable to a ll5V, 60 Hz power source (23OV when modified 
internally). = 

4._ Place the rear METER (Figure 5) switch in the osw POINT position. 
5. Place the front panel control switch (Figure l) to the TEST’position.

6 

1 

_ 
6. After switching to the TEST position, allow the meter pointer to move toward the 

‘ center scale position as the mirror's water or frost film evaporates. When the meter 
pointer is at a maximum and appears to stop, adjust the BALANCE l<nob*‘ for a _ 

center scale reading (at the diamond below the words DEW POINT). If a balance
H 

condition cannot be achieved, clean the mirror" (para 6.2) and repeat Steps 4, 5 
and 6. lf the balance condition is still unattainable, adiust the internal SENS CAL 

- adiustment (pjara 6.2(5)' and proceed with Step _7**. V 

"s, 

Tum the front panel switch to the OPR position. ' 

The COOLING lamp should increase to maximum brightness*** and the front 
panel meter will now display the mirror temperature. The temperature will 
initially indicate above the ambient temperature and then drop-to below the 
dew point of the gas sample. At this point condensate will form on the mirror 
surface, inside the sensor, causing a reduction in intensity of the cooling lamp 
an_d _a decrease in the cooling rate of the mirror. ln a short time the indicated 

| 

‘Adjust BALANCE7l;not within one _minute after the pointer reaches a maximum and appears stable, 
OTl’l8I'WlS€I the pointer may begin to drift up or down as the Sensor electro-optical components 
heat while in the TEST position. 

_ 

Y 

_ 

'

- 

instructions in the 880-SU Manual. 
_ 

’

~ 

“Momentarily switch_._to unmarked position beyond OPR position to determine appearance of 
lamp at maximum brightness. ‘ 

' 

\
' 

~ 
» - 39 -

‘ 

“ “When the 880-'SU Selector Unit is used, all balancing is performed at the Selector Unit perQ



OPERATION 
Model 880 

temperature will stabilize at the sample dew point. ’When this 

iv occurs the cooling lamp intensity will depend on the dew point de- 
, 

\ pi-ession, dirn for low depression and ‘bright for maximum depression 
X 

- The dew point depression is the difference inltemperature between 
', 

' the ambient temperature a_nd the dew point temperature of the sample. 
Sudden changes in the sample dew point will cause a fluctuation in 
the lamp intensity followed by a change in the indicated dew point a 

reading. A constant fluctuation of the lamp intensity is indicative
p 

| 

of control-loop oscillation and may occur at high sample flow-rates
I 

j 

or at high gain settings (an internal instrument adjustrnent). The 
. ‘constant fluctuation is not detrimental to good readings when the 

7 dew point temperature indication is steady. 4 

1 

8. In the event that the air sample is very dry and the dew poijnt is below 
the capability of the instrument, the COOLING lamp will remain at 

" maxirnuzn intensity indicating that the temperature is slowly 
' 

- approaching a minimum reading. If it is "desirable to determine 
i the hygrometer's lowest temperature capabilities, an unmarked 

'0 (fourth) position is provided on the front panel switch beyond the 
p 

i OPR position. When the control switch is in the unmarked position 
E 

‘ t 

the instrument will constantly cool to maximum capability. However, 
' when in this posit~ion, if the sample is of _a high dew point, excessive 

1; condensate. will tend to collect and it will take a long time with the 
» 

' control switch in the TEST position, to remove all the condensate.

1

1

X 

I \

I

<

D 
; 

' 

» -¢0- ‘
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Appendix 126:, Psychrometric Chart 
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