BEME R M E R R R E

Simulation and Analysis of
a Fuel Cell System 23

Researchers: Ying-Jui Hsueh
Advisor: Chung-Jen Tseng

In recent years, due to the innovative breakthrough of the fuel cell technology, coupled with the pressures of environmental issues, and lack of fossil fuel; so we hope

that the fuel cell technology developed in our laboratory can be put into use In daily life.
The products we chose 1s “backup power generator,” so we need a completely isolation system to control and to achieve the purpose of easy operation, stable
performance and security, then we can gradually replace the conventional diesel engine generator by the fuel cell in the near future.

Purpose_
The topic of the research Is how to use our lab-made “PEM fuel cell,” as the core, to build a fully independent fuel cell system that is able to supply the power to
external load.

drdware Sstructaure “rogram procedure

\ We use Labview to control the system, and reference to the conditions of our fuel cell

L e performance to create the best operating procedures.
Circulating and Coolant Fan s =2 Customization Data
[emperatie <tarting the 5y5ter>

Sensor

g ) - S — ST
— Circulating oot [ Timing functions is written to the
Water Pum ensor .
e \_ ; : vensor /) — program to calculate the total time of the

- Timing
system started.
SR | / \-_I:‘gﬂ:\ Gas & Water l . .
Controller ol Vv outout Auto purge in every few seconds 2 Fuel cell activation >
\____/——\ - -
—" T v ! We write fixed steps of fuel cell
ol | O outut Activating the Fuel Cell activation process, make sure that it can
\~——" [ Lebjackpata el reach the stable state within a few minutes.
L Acauisition Device . L
R Setting upper and lower limit of temperature .
[ verter (1kW) ( system ) 7 3. Read and send signals >
DC22-43V/AC110V Temperature Sensor ] ] _ ]
P'E“ RLESLEEE I E (- - Measuring voltage, current, temperature and pressure The main function is read the Slgna|5 of
[ o G S ’ all sensors, then sent to other devices for
Acquisition Device Converter (EDDW}J Converter (1KW) J + i s y )
AC110V/DC24V DC 19-72V/ DC 24V Recording determlnlng or dlsplay.

Determining
temperature

4. Determine status>

[ Power the data
Converter (100W) J [ Inverter (3kW) ; Output
DC 24V/ DC 12V DC21-30V/AC110V . . <lower limit 'iL,IFJDE‘f' limitl =lower limit >upper limit : : : :
iz | i This section is the main core of the
J— E—_———— T program; because temperature is one of the
1. Fuel supply module e e requirement key factors that affect the performance, so
- the water, then T we need different operating conditions for
To supply and control the fuel required of the fuel cell, and reduce fuel waste, return to the fuel different temperatures of the fuel cell to
also increase the security of the system. originalvalue minimize damage to the fuel cell.
< 2. Temperature control module > Purge the
- - - - ] water, then o i
This part Is to maintain the temperature to keep stable performance and the life oturnto the | Yes Determining When too much water is generated by the
| he purge condition . : :
of the fuel cell. S s fuel cell reaction, it will reduce the

performance, so we set four states of
different purge conditions.

@asurement m@

We use many different kinds of sensors to monitor the fuel cell performance in
real time.
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The purpose Is to stabilize the power output of the fuel cell, and it can supply
the power not only for internal consumptions, but also for external load.
We can record the data of the fuel cell

W system for reference and research purposes.

All hardware of the system connected to individual control panels, and finally '
use the computer to control the system operation. CCInsingthe svsterD
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~ approximately 355 (W) in in addition to display the data that we monitored and the

- actual operating. status lights of fuel cell, there are manual controls as assistance.




