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-BG Humidity sensor

t for four months
a nowledge obtained by Prof.
ST 1lds FBG: group

' the FC-test station with help from PPh.D.

nt Nigel David who will continue my
cand improve the design




Water management
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ay of knowing 1 the air saturates in the FC

vet > flooding = blocking of pores in
o1 electrodes

= loss of proton conductivity
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Larmine & Dicks, Fuel Cell Systems Explained

CWater management

Exit air RH, Inlet is
20°C and RH is 70%

If FC is operated
above 60°C, external
humidification is
needed

Difficult to control
RH and flooding

occurs easily when
no feed-back




FBG sensing principle

A FBG 1s written into the
core of the fibre using

UV-laser.

This induces a periodic
modulation of the core
refractive index

OnlE one WL is reflected,
the Brage WL

When fibre is strained,
the Bragg WL shifts

Possibility of
multiplexing 100s of
sensors on one fibre

odified refractive index, »




1sor fabrication

> fast response time but low

»ensated for by e 1ung fibre from 125 pm
im, reduces tuning force by a factor of 10
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alibration
Humidity

296 tube

Fibre - Sensor




Calibration
Temperature

| " [ ” I m Fibre is more than 10
= L times more sensitive
to T than RH

Dry air (<2% RH)
= Heated to 90°C and
cooled
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- Results
Humidity calibration

_y =0,000653x + 1549,944582
R? = 0,990552

R
.3
Wik

-
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Relative Humidity [%]
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- Results
wemperature Calibration

 y=0,010903x + 1549,685345
R? = 0,999709

60 80 90

Temperature [°C]
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- Results
Response time
= 43-85%: 8s increasing

RH, 14s decreasing

43-98%: 9s increasing
RH, 14s decreasing

- (too)
Compared to
literature: 18 min

60 80 100 120 140 160
Time [s]
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In-situ
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-~ In-Situ
~ Operating

RH
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sonclusions & future work

@ New fixture

| m Calibrate for more
response-time RHs

m/ %o RH |
om/ °C

d repeatability

- @ Calibrate in constant
temperature

= Compare models to
measurements

= Multiplexing
= Smaller FBG

$32,350 from
Vytran 16
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