Humidity measurements
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Requirements to humidity measurement sistem
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Humidity vs DewPoint
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Important points:
1. Temperature in box T, -20 C

2. Need to real time temperature control
in the box and near the sensor (using
PT100)

3. Case for humidity measurements must
be far from radiation area.

4. Humidity in the box must be less than
25%

5. Accuracy of Dew Point measurements
is near 3%.

6. System should be scalable



Humidity measurements

DMT143 Dew point sensor

Voltage output from 1 to 5V (step 0.3 mV)
0V for error state

3% accuracy

DMT143 Public Order Form
DMT143 order form(1).pdf

Order form Valid from Juty 2017
Orderer Ordar no.
DT 143 Dewpoint Transmitier
Vaisala DRYCAPE Dew, it Transmitter DMT143 1 1 AlS PRIGE
1 Meachanical connection 150 G1/2" thread G
NPT 172" thread N
2 Digialinterace R5485 1
3 Analog signal output None [dhigital output aniy) 0
DAV (1.1 amar state) A
0.5V 5.5V amror state) B
4.20mA  [2.6mA eror state) c
1.5V 5.5V amor state) D
[ R {0V error state) E
0.5V {0V error state) F
4..20mA [0 mA emor state) G
1.5V {0V error state) H

* il meazuring in preassres abave 20 b (250 peis) or temperatures balow 0 G, the supply voltage must be 24-28 VOC

Selections in bold are included in the prices of the basic versions.
Selections i falic are available at an exira price.

E e ol grder code with typical setings:
&GICIB”AQ“\B!ASJ{

4 Analog output scaling None, metric units (anakog signal output selection must be nons) 1]
£0..+20°CTd 1
-B0...+20°C Tda, dewpoint at ambient pressure 2
MOTE: Please salactU 0. 1000 ppmv 3
if non-metric units. {*F} 0..5000 ppmv 4
are neaded for analog free scaling ppm Dufine scale: P
andlor digital output free scaling Td “F D e zcale: ]
free scaling Td °C Define zcale: X
free scaling %RH Define scae: N
5 Alarm LED setpaint Off Only fault indication A
-WTTd Class 2 B
=T Td Class 3 c
=0T Td D
+3CTTd Class 4 E
Other value define value: “CTd X
Deactivated LED always off F4
& Process gas Air 1
7 Pressure setfing 1bar (abs) A
for opfimized 3bar (abs) B
acouracy Sbar (abs) Cc
Thar (abs) D
special {max 50 bar abs)* ___Defre vabe: o X
& Cable Mo cable 0
0.3my1.08) HMPEIZ032 2
Im a8 HMPHIZ304 3
Sm (164 i) HMPHIZ500 4
10m (328 8) HMP 5021000 5
1.5m (4.9 f) heavy duly cable 225777 5
3 m (9.8 ft) heawvy duty cabie 225229 7
9 Sensor protection Standard sintered filter spare: DAW0103355F A
Stainless steel fitter for vacuum applications spare: HW474535F 5
10 Accessones no accessories L]
ONLY for 1IS01/2" fhread basic sampiing cell DMT2425C 1
sampiing cell with swagelok 14" male cormectors OMT242502 2
sampling cell with quick connector and leak screw, DS5C7H 3
o pressure sampling cell, DSC748 4
o pressure sampling cell with cooling'venting cod, DSCTAC 5
duct istalation fargs DM240FA [
mouriiinng 7
11 Package Standard A
12 | dantity Vaisala s
13 User guide language no user guide A
multilingual guide X
TOTAL
ary
TOTAL VALUE




Scheme 1 (the simplest)

Pump

PEPI|box
PIPE &60-80 mm
cables t¢ PEPI L=5-10m
== ——patch panel ~-—- —
Nz+ n
UT detector pahel Humidity sensor
g C02) rooling Vaisala DMT143
I PIPE 0960-80 mm | sysitem not shawn
k]
L=5-10m EIMB
5115 5115
£ £ s £ Pr100
o D 9] ]
s} = = -
v o ] ] _
i) T © ©
a = = =
I < @ I
=" =4 a, =N
e = I
EilB 515
ES
[5]
4
=]
No—> . ——caibles fo PERI__ -
PIPE @60-80 mm L patchjoanc] Y
PEPIbox
< 102,5m el 102,5m >

N2 flows through the pipe and blows around the sensor
+ Easy to construct




Scheme 1 (the simplest)
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Unfortunately, we can't wait while humidity reach the sensor on its own
through pipes. For 10 meter pipes, humidity rise time for O to actual level
with 1lbar pressure is ~3 hours.

For 5% delta this time is... May be near 3 days? And this is not considering
gas friction!



Scheme 1 (the simplest)
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- No standard tubes (60-80 mm diameter) — or there is no enough space to detector
- Too high flow speed (1 L/s) — or air from cavern will flow inside the box



Scheme 2 (remote access)

==
PEPIbox )
PIPE (J6-8 mm cilile
A - <ol e on " N> P
i~
Humidirysen{
UT detector panel ~ Humidity sensorlvalsala DMT143 (electronic)

o coo) zooling Vaisala DMT 143 (receiver)
o) system njot shawn
] ELMB
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118 g g Scheme assumes that we can cut DMT143 in two parts:

- = = .

== 5115 - DewPoint detector + porous metal + threaded

g connection = let's call this part as reciever
B . . .
- Amplifyers, ADC, rectifyers, some stuff = let's call this
part as electronics
if this parts can be divided and spaced a long distance
. i . : . -
e Ht—cabiesfo pesh i Y using wires than we can put a few recievers in the box and
C 7 @ connect it with electronics (it will be in safety place)
= = . .
Naa— =7
S Z using loooong wires.
e >l > There is some questions about radiation-hardness of

102,5m

102,5m

ceramics in DEWCAP detector, but it looks decideable.




Scheme 2 (remote access)
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- DRYCAP is the capacitive sensor.

If we cut one part and a
change.
Can recalibration help?

dd long wires, capacity will

It must be checked.



Scheme 3 (more pipes)
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Little case with DMT143 sensor is in the safety place.
If we need humidity measurements in one more point — we can add one more pipe.

Use the PUMP to deliver gas to sensor. And pump to get it out of here.

We can use ELMB system to choose the measured point.



Scheme 3 (sizes) 10
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- Construction is not so simple. If we want to add one more point — we need to add one more
pipe and one more pump (but there is still one DMT143 sensor).



How we can choose measured point using ELMB 1

> L7
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ELMB has several analog outputs. If we connect it to relays, it will be possible to choose
one of pump. It is possible to measure all points one by one.
5 minutes is enough to one point.



Pump 12
N M PO1 5 K P D C— M Series Model NMPO015
Material design KPDC-S KPDC-M KPDC-L KPDC-B
PERFORMANCEDATA

Pump head PPS
PERFORMANCE DATA Diaphragm EPDM (PTFE on request)
Series model Flow rate Max. Ultimate Valves EPDM (FFKM on request)
at atm. operating  vacuum Flow rate at atm. pressure (I/min) 1.4 13 15 16 1.3 14 13 3
RYCSSUG S| pressure Ultimate vacuum (mbar abs.) 400 400 400 400 400 400 400 400
(I/min) (bar rel) (mbar abs.) Ultimate pressure (bar rel) 09 09 0.9 09 09 0.9 09 09
NMPOTSKPDC-M 8 15 0.8 400 Permissible media and ambient +5° C to +40° C/41° F to 104° F (-20° C to +60° C /-4° F to 140° F on request)
NMP015KPDC-M 12V 1.6 0.9 400 temperature (° C/° F)
Weight (g/oz) 44/155 63/2.22 47/1.66 55/1.94
NMP015KPDC-M ELECTRICAL DATA
Voltage (V) 35 6 6 12 35 6 6 12
10 Motor DC DC DC Brushless DC
. LT . . (A) 0.5 0.32 0.38 0.19 0.45 0.26 0.29 0.15
T .“_L i
=5
o) : N ;@&
T  ——
2.4 . MP015KPDC-M 6V FLOW CURVE
022 11
85 2.1
4 1 ‘_/ 16 800
T 7 14 700
- AWG 28 . / -
) O z " o
AP : € 10 e s0 3
N — (T)schwarz = <
I — black L o8 400 €
5 Il '-._'_' i g
vsoets | F%_ 06 = =] gor e el hj‘ —1 0 3
. . . Pt = R MRS
Dimensions in mm 3
0.2 & ~—F 100
NMPO1 BKPDC’M 0.0-600 :~500 -400 -300 -200 -100 0 100 200 300 400 500 600 700 800 9.000

Pressure [mbar rel]

——Flow e intermittentonly = - Current

1.5 L/min
6V/0.38A
Permissible temperature — from -20 to +60 C

Unit price ~300 CHF



What about price?

One-point measurements:

1) DMT143 DewPoint sensor = 1000 CHF

2) 2 pumps (in+out) NMPO15KPDC-M(6V): 2*300 = 600 CHF
3) PCB + triggers etc = 200 CHF

4) Copper pipes (2 x 6 mm x 10 m): 20x6 = 120 CHF

= sum: 1920 CHF

For next point:

2.2) One more pump = 300 CHF

3.2) One more relay + trigger + rectifiers + wires + something else =
20 CHF

4.2) One more pipe (6mm x 10 m): 10x6 = 60 CHF

= sum: 380 CHF for next point



WinCC communication interface

4% Applications Places  WCCOAui

Initialize : DP_Value - Script Editor (UT

File Edit View Tools High Speed Programming

‘B EYE & alxd

-] @ &

Load coverage

Functions

& EP_textFieldin
# EP_textFieldinCB
# main

Help

(=]E3]

1 /f SimpleCtriScriptStart {valid)
2 main{}
4

EP_textFieldIn();

woid EP_textFieldIn()

:
9 dyn_errClass err;

11 if( 'dpExists( "UTELMBTEST:ELMB/UTELMB1/Mode2/AT/ai_30.value: online.. value"))
i¥]
iE] setValue(*", "calor®, "_dpdoesnotexist);
na return;
s 3
16
17  dpConnect("EP_textFieldInCB",
i "UTELMBTEST: ELMB/UTELMB1/Node2/AT /ai_30.value: online.. value"};
19 err = getlastError();
26 if (dynlenferr) > @)
21 setValue(*", "calor®, "_dpdoesnotexist);
pz
23}
pa
25 woid EP_textFieldInCEB{string dp, float fHewValue)
2 1
27 //setValuel"", "text". dpValToString(dp, fNewValue, TRUE) ):
78 float voltage = fNewValue/(655351%5;
70 float signal from detector = {woltage-1)/4;
0 float dp_temp = -a0+(28+30)*signal_from detector;
1 if(dp_temp < -89)
2
3 setValue(*", "backCal®, "WF_Error"};
4 setValue("HUM VALUE®, "backCol", "WF Error");
A
6
7 string dp_result; " .
fi s Applications  Places  WCCOAui

We write some scripts to get
information from sensor, to
collect and analyse it.

But it is hard to get information
without sensor.

@ 0 Tuisz AW O

sprintfidp_result, "».2f", dp_temp);
9 setValue(™', "text’, dp_result):

Gedi (UTELMBTEST - UTELMBTESTDP; #1) - elmb_pt100.pnl & o

41 float room_temp = (PT188_VALUE.text};
47 fleat RH;
43 if(room_temp > dp_temp}

Module Panel Edit View Layout Objects Format Windows Tools SysMgm JCOP Framework

DPEB OEMAS XORY #r [HO96 9w ZiNESERBERI B850

ple Symbols  Help.

NR\N0009c2A MR BB M omE

B Standard

uE‘E\E‘ [ [english, U [en_us.utfa]
95 1) x

paneIEEB B

(T

s float b = 17.62;

s float c = 243.13; ok FfomiisszspPrE 0 BEORG>UEOE
b float gamma = (b * dp_temp)/(c + dp_temp}:

T float sigma = (b * room_temp)/ic + room_temp): £ &

4: J RH = 160 * explgamma-signa); Project View Fropeity

else
Name - Last|

> 36
AH = 100; T
¥ ~  UTELMBTEST 0P

> [ Scripts

» [ Libraries

» ™ Message Catalogs

» (3 Pictures

» ¥ Color Databases

string hun_result;
sprintflhun_result, "s.2e", RH);
setValue("HUM VALUE", “text”, hum_result);

/7 SimpleCtriScript [EP_textFieldIn} ReTcanen
/4 DP {UTELHBTEST: ELMB/UTELMBL/Node2/AT/ai 30.valud  » (3 fwinstalation
/7 DPContig {:_online.._value} S gedi

1f DPType {float}
7/ UseDPUnit {TRUE} @ para

/7 UseDPForaat (TRIE}

/4 SimpleCtriScriptEnd {EP_textFieldIn}

Q [SN74AC04N — HAnpekc: ... I @ Shema

- Pt100; 2-wire

 units of: 'am ot sure?

DP/Hum:

* “units of: /%

Potentiometer:

cu
Ready

[552.445

@ [SN74ACOAN — fpexc: vawn.. | (5] [Shema]

| [ 7 ppt - LibreOffice Impress) | (Bl slegotin@utdaglab2:» LLgi WinCC O 3.16: Project Admin... | iga WinCC 0A 3.16: Console J Log Viewer: UTELMBTEST_DP ‘ [P Gedi (UTELMBTEST - UTELMB..  1/4
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