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In this assignment is a design specification for a marine weather monitoring system. The system will not
only record a set of conditions but log them in a memory card. The has been designed to aid an amateur
weather forecaster. The system must be portable and adaptable for a range of potential vessels. It must be
stand alone with its own power supply.

The test will take place over a 7 day period, logging the changed in weather from day to day. It must hold
up tp the harsh environments sometimes experienced at sea. The aspects of weather that will be
measured and logged are as follows:

. Temperature

. Humidity

. Wave height

. Wind speed

. Wind direction

. Sunlight brightness
. GPS position

All recorded data will be stored onto a non-volatile memory, allowing for it to be read via a USB
connection.

TASK 1

marine weather monitoring systems

Weather forecasts can be extremely important when at sea, avoiding a storm can be the difference between life and
death. Weather monitoring systems can be seen on almost every serious vessel. There is a huge variation in the
quality and technology used in these systems. Below are three options already on the market, | have chosen three
set at low, medium and high price points.

(1]
Logger OWI-650 Low-Power WIVIS WEATHERPAK® Marine Davis Instruments 6251
description Weather Station Vantage Vue Wireless
Weather Station
Image - m
-
- 4
9
Size of device 530 x 200 x 100 cm 464mm x 184mm x 387mm
Logging rate e Every 60 seconds e Every 2.5 seconds
Measurement ® Snow/rain e Rain gauge e Indoor + outdoor
types accumulation e Solar radiation temperature
® Visibility
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e Rain/snow dynamic

Brightness

*  Wind chill, speed

e Highly customisable

¢ Designed for all year
use with no
maintenance

e Builtin self diagnostic

¢ Nofield calibration
required

e Builtin heater to
combat extreme
temperatures

on one mast no need
for the running of
cables

e Designed for harsh
marine environments

e Mil spec aluminium
constriction

e (Quick release mount
for instillation or
maintenance

L]
range e Lightning detection and direction

e Visibility e [otion sensor e Heatindex + dew

e Ambient light level e Cloud height point

e Wind speed e GPS Location * Rainfall +rain rate

¢ Wind direction e Sunrise and sun set

times
L]
outputs RS-232 ASCII, simple polled [NMEA 0183, RS-232, RS-485, | 4.13" x 3.0" LCD display
protoc TCP/IP, UHF, satellite

Supply voltage |10-18 VDC 12-30V 3 volt lithium cell
Advantages e Solar powered e All sensors mounted e  Wireless

transmission

* Very large range of
measurement

e LCDdisplay

e Batterylifeis 8
months without
sunlight

e Operates in very
extreme
temperature
conditions

e Very low power

Disadvantages

* Data report update
every minute

s Expensive

e No GPS

e Higher energy
demand than the
average competitor

e Very expensive

* Nota very large
data memory,
mainly for displaying
purpose

¢ NoGPS

Starting price

£898.00

£2500 (starting price)

£472.50

Table 1 vehicular data acquisition systems.

[2] https://www.ambientweather.com/dain62vavuew2.html

The biggest difference between a top shelf system and a budget system is the technology it uses. For
example, the weatherpak uses an ultrasonic sensor to detect wind speed and direction, where as the
cheapest option | have tabled uses a simple anemometer. There are benefits to using these high-tech
sensors but they come at a cost. Materials used to manufacture the systems also varies, effecting the
durability and ruggedness of the product. Coated aluminium is going to last far longer than ABS plastic.

TASK 2

Microcontroller selection
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To control the data logging system, a microcontroller which meets the systems requirements must be
chosen. The first step to selecting a microcontroller is to right a specification. Pin count, digital and
analogue, program memaory, RAM and clock speed are some of the key deciding factors when choosing a
microcontroller.

Specification

Table 2 inputs/outputs

Sensor AcC/DC Bits Pins Sample rate

Temp & humidity D 8 1 60s

Wave height 1 A 10 1 0.1s

Wave height 2 A 10 1 0.1s

Wind speed A 10 1 1s

Wind direction A 10 1 1s

Sunlight brightness | A 10 1 60s

GPS A 2 60s
Table 2 sensor specifications

Input/output AC/DC Pins

Micro SD card D 4

Start D 1

USB +D -D 2

Tell LED D 1

Table 3 inputs/outputs

Device needs to be:
. Prog 16k

. Ram

500bytes

Minimum 20 pins
. clock speed 16mhz

This information was then entered into microchip.com selection tool. The one of the most compatible PICs
was the PIC18F25K50.
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PIC18F25K50 +

Status: In Production

Features:

+ High performance PIC18 core with 8x8 Hardware Multiply

Flash Program Memory with self read/write capability

» 256 Bytes of integrated EEPROM

Internal 48MHz Oscillator with USB Accuracy -Via Active Clock
Tuning from USB Host

Universal Serial Bus 2.0 Module

Enhanced Capture Compare PWM (ECCP) Module with up to 4
outputs

Sample rates

The application of this weather monitor/logger is to aid a amateur weather forecast. Weather data loggers
are intended to take readings on the current conditions allowing someone to either analyse or monitor.
Weather changes at a relatively slow rate, and considering recordings will be taken over a 7 day period and
possibly even longer, it is not necessary to take constant measurements. Measurements are taken to
detect a change. Therefore, when deciding the sampling rates for each sensor in most cases | have chosen
one sample per minute, this allows a reasonably accurate measurement of how the weather changed
throughout the course of each day.

This does not apply to the wave height measurements, if a sample was taken every minute then the
frequency of the waves could mean that the sample was taken when the wave was at its trough multiple
times in a row. The wave height sensor will take ten measurements a second for 10 seconds, every 1
minute. This should allow at least one full wave worth of measurements to be taken.

Memory

To work out a suitable memory card for the system, first the amount of data that will be recorded needs to be
calculated.
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Sensor AC/DC | States Bits Samples bytes Bytes per
per Minute min

Temperature D 120 8 1 1 1

Humidity D 100 8 1 1 1

Wave height 1 A 780 10 100 2 200

Wave height 2 A 780 10 100 2 200

Wind speed A 30 8 1 1 1

Wind direction A 360 10 1 2 2

Sunlight A 10 8 1 1 1

brightness

Total bytes per minute = 618

The bytes per minute the system will need to store is 618B. The system will record data over a 7 day period, here is
the calculation for the whole 7 days.

1 day is 1440 minutes

1440 x 7 = 10080 minutes in a week

618 x 10080 = 6.2MB

=6.2MB MB of required storage for the 7-day test period.

Using a 2gb micro SD card will be able to store up to 161 weeks approx. this amount of non-volatile storage
should be ample.

TDK 2GB Micro SD Memory Card

Figure 1 Micro 5D card selection
(3]
Price: £5.99
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Circuit Diagram

Diagram shows basic block diagram of how the system is laid out. Battery and necessary signal conditioning
and clamp will be determined when sensors have been selected.

TEMP & HUMIDITY > SC

|WAVE HEIGHT SENSOR 1'—>| sC '—
|WAVE HEIGHT SENSOR 2'—)'| sC I £ START

PIC

WIND SPEED » SC
TELL LED
-
| WIND DIRECTION |—>| sC |7

|SUNLIGHT BRIGHTNESS '—>| sSC Ii- use

GPS » SC

MICROSD CARD

<
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TASK 3

Sensor Selection

Temperature

In order to keep the system as simplified as possible, a two in once sensor will be used to measure the air

temperature and the humidity.

Robust
Fairly accurate

temperature range
Robust

Accurate

Voltage output

Technique thermistor Thermocouple RTD
Image S
QO
» / )
# _—
Advantages Cheap Very wide e verystable linear

output
accurate

Disadvantages low temperature Signal conditioning * Most Expensive
range Requires surface ¢ Low sensitivity
contact e Notvery rugged
Humidity
Technique Capacitive sensor Resistive sensor Thermal conductivity
Image
/I' \\ e .
,“‘:“"'J =
Advantages Cheap e Cheap e Suited for high
Durable ¢ Smallinsize temperature
Wide range of e Distance from environments
measurement sensor tosignal e Highresolution

Small in size

conditioning circuit

can be large
e No calibration
needed

Disadvantages

Distance from the
sensor and the
signalling circuit must
be very small

e  Sensitive to
contaminants

e Reading canbe
effected by gas
with different
properties to
nitrogen.

e Expensive
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Sensor TR DHT11
HYGRASGARD® 22UTH-11
AFF-SD-I AM2301
Image .
n ) rﬁ’?
o ¥ »
E g F ]
o .
Power supply 3.3-5vDC 3.5V to 5.5V 15..24V
15..36 V DC
accuracy typical £ 2% r. H.  |humidity +/- humidity +-3%RH(Max [£2% between 10...90%
(20...80 % r. H. ); at [3%RH(Max +-5%RH); [+-5%RH); temperature [rH
+ 25 °C, otherwise ttemperature < +/-  |<+-1Celsius +0.5°C
3% 1Celsius
Measurement [0...95% : -40°C ~ +80 40°C ~ +80 -20...80 °C
range 0-100%RH°C 0..80 g/m3
0-100%RH°C
resolution humidity 0.1%RH;  [Temperature and
temperature Humidity both are 16-
0.1Celsius bit
Output type 0-10V or 4...20 |Digital 0-5v Digital both humidity |0...5/10V
mA and temperature 0-5v
Connection type|% pin 3 pin 3 pin 6 pin
PRICE £128.47 £3.90 £5.10 £164.80
[4] [5] [6] [7]
Wind Speed
Technique Anemometer Ultrasonic Laser Doppler/lidar
image
 —
L4
Advantages e Cheap s Highly accurate s Does not disturb
s |low power e Durable the airflow
e Accurate e (Can be affected by e Candetect
e Large range of turbulence caused by direction
measurement structures or
obstructions
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e Can detect wind
speed at different

altitudes
Disadvantages e Can be affected by * Expensive e Extremely
extreme rain or e Can be sensitive to Expensive
snow extreme weather
sensor LoRa Wind Speed ‘ Sk wind speed sensor
Sensor Wind Speed Sensor U SEN0170
Anemometer Three
Cups
Image

Power supply 3.6V 7V~24 V DC 9-24vdc
accuracy +3% +1m/s +/-0.5m/s
Measurement 0-30m/s 0-32.4m/s 0-30m/s
range
Output type 4-20mA 0-5VDC 0-5V
Connection 3 wire 4 pin 3 wire
type
PRICE fn/a £41.27 £41.70

(8] [9] [10] [11]

Wind Direction
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Sensor - 024A-L 03301-L
RIKA 110-02Wind Direction Wind Sentry Vane
Sensor
Image
[ =
i
€ |1
\\
\
Power supply 12-24v 12-24v 12-30v
accuracy +/-0.5 degree +5° +5°
Measurement range 0-360 0-360 0-360
Connection type 3 wire 3 wire 3 wire
Output 0-5v 0-5v 0-5v
Price 42.04 £83.00 £44.99
[12] [13] [14]
Wave height
Technique Ultrasonic (tube Radar ADCP sensor
method)
Image
Advantages e Cheapest s Accurate e Measures wave
option o ‘Weather resistant height, period and
e Smallin size e Suitable for harsh direction of current.
e Low power environment
e Fairly accurate
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disadvantages * Range e \Very Expensive e  Must be deployed
* Often has to be into the water
mounted on a fixed e expensive
structure like an oil rig
* Requires large amount
of power
Sensor Theory

Most wave height sensors already on the market require a complex algorithm inside a specific software in order to

differentiate the boats pitch and roll from the constantly changing incoming wave height.

To measure the wave height two tubes will be placed half submerged into the water with two ultrasonic sensors

attached pointing down the tubes.

Wave height sensor
1&2.

]

]

Mid-point, tube set
half way e o | -
submerged.

|
|
230

Non-capped end Capped end with

allowing instant holes drilled

change in water Q0 Causing delayed
level. ooooo flow of water.

Water will be able to free flow through one tube whereas the other will be capped. The capped tube will have holes

drilled at the bottom, allowing it to fill up slowly. Once the tube has filled up with water it will act like the constant as

the water level doesn’t react to the waves. The un capped tube water level will be that of the waves. The reading on
the uncapped tube sensor (1) value will be compared to the datum point (reading of sensor 2). This should give a

reasonably accurate measurement for wave height. Datum.
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Diagram is not drawn to scale. Tubes would be mounted vertically and fixed on the side of the edge of the ship.

Kair Plastic Ducting Pipe - Rigid Straight Duct Channel

Specifications:

e 100mm diameter

e 2mm wall thickness
e Upvc

e 2300mm length

Price: £7.40 each

(15]

Sensor UC300-30GM-IU-R2- U-GAGE® QT50UDB
V15 - SENSOR,
ULTRASONIC

BUS0039

UM30 ultra sonic
sensor




NOV 2019

Image
@l
’ O
code UC300-30GM-IU-V1 BUS M30M1-PPX- UM30-213111
20/130-592K
Power supply | 10to 30V dc 10-30vdc 9...30 VDC 9V ...30
accuracy +/-1cm +/-0.5cm +/-1% +/-1%
Measurement | 15-300cm 20-800cm 20-200cm 20-200cm
range
Connection 4-wire (Use 3) 5 pin 5 pin PNP normally 5-pin
open/normally
closed (NO/NC)
Output 0to 10V /4-20ma 0-10v 200ma 1x PNP (200 mA) 1)
price £306.00 £373.00 £206.56 £204.77
[16] [17] [18] [19]
Brightness
method of brightness measurement comparison table
Technique Photo-diode type RADIOMETER
light level sensor
Image "
e
)] - j
o L
A
Advantages e cheap s High precision
e durable e Measures radiation and light
* low power levels
¢ compatible
output
Disadvantages e Mount * Wrongapplication
needs to be e Effected by elements
in direct *  expensive
sunlight
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sensor B+B outdoor . . Titan products
; gl .
Brightness sensor Omni External Light External Light Level
Level Sensors Sensor Trend LLO outside
light level sensor
Image &
@ v
O ° l.
y ) _ —
—
e
Power supply [12..24 V AC/DC 24vAC/DC supply 12-30V DC or 24v ac |10 to 33 Vdc
accuracy <10 % n/a +5% across range +5% across range
Measurement [0-..100000 Lux 10-2,000 Lux 0-20000 0-20000+
range
10-10,000 Lux
Output type 0..10V DC, linear [0-10vDC output 0-10v or 4-20ma 4 to 20 mA output
scaling
Connection type |3 wire 3 pin 3 pin two part screw
terminals for 0.5 to 2.5
mm2 cross section
area cable
PRICE £44.65 £51.71 £40.00 £37.99
[20] [21] [22] [23]
GPS
Sensor NEOB6MV2 GPS Beitian Quectel L70B-M39 GPS-330R
GPS Receiver
Bn880 GPS
Image
S
yJ
I/
Power supply | 3.6-5v 2.8V~6.0V 2.8V~4.3V 3.8-12v
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accuracy Velocity 2m precision 2.5m Precision 5m precision
accuracy
0.1m/s
Heading
accuracy 0.5
degrees
Integrated/ External External Integrated Integrated
external
Connection 4 wire 6 wire 9 wire 6 wire
type
Output 0-5v 0-3.3v 0-3.3v 0-3.3V
Price £4.17 £20.25 £10.74 £29.93

[24, 25] [26] [27]

Power supply

To select a battery for this application, the current draw must be totalled:

Sensor Current demand
Temperature Ima

Humidity 1ma

Wave height 1 100ma

Wave height 2 100ma

Wind speed 5ma

Wind direction 5ma

Sunlight brightness 6ma

GPS 25ma

Total: 243ma

168 x (243 x 10— 3) = 40.824AH

24 x 7 =168 hours

Battery selection will have 20% extra capacity. This will allow for emergency charge if it is ever required and helps

prolong the life of the battery.

Device 12 Volt 50Ah Deep Cycle Yuasa REC50-12 12V Cyclic M50-12 SLD M Sealed Lead
Lithium Battery AGM VRLA Deep Cycle Acid VRLA Battery 12V
Battery
Image | c N
YUASE 7
"""‘iiﬁ_.-'- ”
0 ﬁ‘%— &
Dimensions 172x 165x 195mm 197 x 165 x175 mm 198 x 166 x 171mm
weight 6kg 9.4kg 8.7kg
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Capacity 50Ah 50Ah 50Ah
Price £469.98 £99.99 £129.49
[28] [29] [30]

Casing Selectio

n

protection from
elements and
damage

e Holes can be
easily drilled and

e Useful rails on the
internal

Case PELI 1510 Protector Case | IP56 PVC plastic adaptable | EXOCase waterproof flight
enclosure case series
Image
Dimensions 559 x351x 229mm 380 x 300 x 180mm 503.5 x503.5 x 300mm
Features e Security Lock e |P65 Rated e \Water & Scratch
e Shoulder strap e Durable plastic resistant
e Foam interior screw (no rust) e Highly customisable
e Wheels e Custom cable entry internals
e Mount rail IP56 rated
e waterproof e Mil-spec 81-41
* wheels
Advantages e Highlevel of e Corrosion resistant e High level of

protection from
elements and
damage

sealed
e Perfect for
traveling
Disadvantages * No handle for * Not designed to be
transportation drilled or modified.
e Susceptible to
cracking/damage
Price £225.51 £11.52 £324.99
[31] [32] [33]
Connector Specification

Connector selection

Connector
style

circular mil spec
bayonet connector
(62GB Series)

Circular threaded
sensor connector

Circular threaded
free hanging mount

Lemo OM series
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to use coupling

-Superior
protection from
the elements

-Easy mounting

Image
Manufacturer Amphenol INGKE Technology INGKE Technology Lemo
Features -Five keyways, - threaded coupling | - threaded coupling | -Push pull self-
three-point coupling
bayonet coupling | -|pg7 protection -IP67 protection
-Protection_against rating - Dust Tight, | rating - Dust Tight, -2-10 pin options
cross plugging Waterproof Waterproof
) -Temp. range -55°C

-Operating -Panel Mount, -Free Hanging (In- to 250°C
temperature range | gy|khead - Front Line) mount
from -55°Cto Side Nut -IP68 rated
+125°C -Gold plated

-Gold contact finish | contacts -Nickel plated
-Designed for harsh Aluminium
environments -Rated up to 125V | -Rated up to 30V construction
-Alu minium_alloy -Operating -Operating -Bronze/brass
body material - |
with olive drab temperature range temperatﬂure rangge internals
zinc plating from -40°C to from -40°C to +85°C

+85°C o
-Gold plated pins -Zlnc_dle cast

-Nickel plated housing

brass alloy body

material

Advantages | -Strong and easy | -Cheap -Very high resistance

to shock/vibration

-supplied with
caps
Disadvantages | -Mounting -Possibly not as -Not panel mount -low tolerance to
requires several | durable salt corrosion
holes to be -Worst operating
drilled and -Threaded coupling | range
sealed slow to use
PRICE Upto £28.17 £5-12.26 £8-16.77 n/a (expensive)
[34] [35] [36]

| Have selected the Amphenol 62GB series connector style as it seems best suited to the environment, they are
designed to operate in the harshest of environments, combined with the strength and ease of the bayonet coupling.

To ensure that the wrong sensor is not connected the wrong plug, each voltage level will have a different pin count.
Plugging a sensor rated at 5v input, into a power source which is 12 volts might not just break the sensor but the
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whole chip might be destroyed. Each level of voltage will have a different connector. All 12v sources will have 6 pins,

all 5v sources will have either three pins or four

Pin Selection
Pin count 3 4 6
Image
Size 62GB-12E M8 62GB-12E M8 62GB-12E M10
Pininsert s 83 o 84 .
C A AD
00 00
o O o
Price £10.16 £12.44
[37]
Case connection diagram
The casing will have holes drilled like the following diagram:
ﬂno SPEED12V  WAVE HEIGHT A 12V GPS SV \
0 AD
{q"‘ﬂoc EOFQBOC o o
20 RO ®)
WIND DIRECTION 12V WAVE HEIGHT B 12V TEMP & HUMIDITY 5V
022\ (032 (6.4
e) 0O 8
9o -, )
BRIGHTNESS 12V -
00 LED
OAex O
0RO
0
OFF

4

Connectors will be protruding through these holes and are sealed water tight. Casing will be labelled.
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(38]

R oha

Box Mounting
Receptacles

See P
page
1 - S¢
. MIL-C-26482 MS3112E
- { S
- —
)
" —
? ; -
- N
‘ B = -
- - - L e
Shell A 3 c 1] E F G L v
Size max 20,005 max ™ 0010 +0.005 dia dia
(£ 0.13) 5 L . [+ 0.254) [£0.13) M max
08 0878 0.062 0817 0.584 0120 0.445 0434 0.800 0.473
2484 1.58 2075 15.00 05 11.3 11.02 2032 1202
10 078 0.082 0842 0718 0.120 0445 0.558 0.800 0.580
24584 1.58 2383 18.28 305 1.3 1417 2032 1450
12 0978 0.062 1.036 0312 0.120 0.445 0,883 0.300 0.750
2454 1.58 2032 20683 305 1.3 17.35 032 10.05
14 0e78 0.062 1.130 0.508 0120 0.445 0.a08 0.200 0.875
2484 1.58 2870 2310 305 11.3 205 2032 2n
" 0.e78 0.082 1.223 0.980 0.120 0.445 0833 0.800 1.000
2484 1.58 anor 24m 05 11.3 27 032 254
19 nere 0.082 1.7 1.082 0120 0445 1.057 0.800 1.125
2484 1.58 3345 2658 305 1.3 2885 2032 858
20 1.048 0,080 1442 1.150 0120 0.555 1.182 0.875 1250
262 203 3663 20.36 305 14.10 30.02 223 NS
2 1.048 0.080 1.567 1.250 0.120 0.555 1.307 0.875 1375
174 203 3080 375 305 14.10 320 na3 3483
2% 1.048 0.080 1.682 1.378 0.147 0.580 1.432 0.875 1.500
p.-1-v3 203 4288 3403 T4 14.80 837 223 381

12
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TASK 4 — PCB DESIGN

The first step to the PCB design is to draw out the circuit on proteus.

To power the system, | am using a 12V supply, however some sensors require a 5V source.

e 12V - 5V REGULATOR CURCUIT

T u2
7805
. 1 vo =2

2 B @
l Lz
g l] START1
~
L ]
start
BAT1
e c2 Eey c4 []R43
—|_ 2ut 10001 10t 10K

4k—~4}—-4

Voltage regulated using U2 7805. This circuit gives the option of either 12 or 5V. Start button makes the output high
sending signal into pic, starting the system.

NEO6MV2 has four pins, power, ground and RX & TX which are connected to the pic.

+5V

NEO6MV2 GPS

GPS1
GPS TX <}—— RX
.Y+

VGPS
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Two measurements of wave height require two ultrasonic sensors, both 12V supply and output 0-10V analogue.

ULTRASONIC SENOSRS A & B

f88
LN
—m

&

VE HEIGHT B

f8g
e &
—m

@

Voltage scaled down to 0-5v using a potential divider.

Temp & humidity, wind direction and wind speed sensors all output 0-5V, so the output just require a clamp and a
capacitor. The Brightness sensor outputs 0-10v
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Note: image shows DHT22 sensor, design actually uses DHT21.

Voltage scaled down to 0-5v using a potential divider.

This image shows the pin connections including the USB and SD card.
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u1
—_ JAND 3CKT > LED
WIND DIRECTION [> fAN1 <] START
WIND SPEED > RCICTPLSPIACCE <] WAVE HEIGHT B
4 s e i
s > ANGBEHVDRANS <] 69 Rx
L rasicLkoi0SC2 <] Ges Tx
s vee [ RATICLKUOSCA
80 OATAOUT < FUTHSRISDUSONAN1Z
8D OLK g————————ﬂ— RE1ANT 1/P1C/SCKISCLIC12IN3-AN1D
23 RRANT2CTEDPIBIAND
50 DATA IN L4 IANS
TEMP & HUMIDITY 1DIANTY
WAVE HEIGHT A RBSAOCASTICKIT1GANIY vsuava 14 c15
REGNOCBAPGC
FICTOF25K50 1000F

J1
uss vee 1| vee
use D~ De
use 0- o

oND

8D CLK
S0 DATA OUT
SO OATA N

———

On pin 1, there is a 100nF capacitor and a ground. This feature removes any noise. There is also a capacitor and a
ground on the 5V power rail and the 3.3V.

After the whole circuit diagram is drawn on proteus it then needs to be transferred over to the software Easy-PC,

where the PCB design is done.

TEME L DTy

Wi BIREET IR,

wing seEED,

. Mo ——
L
=
e &
- B - .
] it jntH
& T E N S—
N s
wiav Lo ) ron |—i7
o e oo e i »
e p— I
b PO ol
- e s
e [LT] S— S0 DeTE DT
R o] e

R BB A

VD o IBeT

WAAE BT &

iae,

E [ [4 L] A Grawn Check Frajection
Do Mol Besiw E
LATE By BE B TRIRD TR
Grn Brn Orn Brn Frojact [ARLTE
BED AsalaET 3
Thk 0 TRk [ Titin Frimnane O suing ho. Bhast
HORING WEATHER BT ACKLARIT IaN 18T |
wt

Note: schematic shows 5 pin Connectors as opposed to 6 pin specified in the design. | could not find 6 pins in the
library, the extra pin would be left un connected.

PCB design before copper pour
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EY Reports

Report: Design Rule Check Report (esd 2 peb.peb) ~  Settings... Print...

Design Rule Check Report

Report Written: Saturday, January 25, 2020

Project Path:  E:\final year\ESD\ESD Assignment 2\easy pc\marine weather accusition.prj
Design Path:  E:\final year\ESD\ESD Assignment 2\easy pc\esd 2 pcb.pcb

Design Title:

Created: 24/01/2020 14:01:47

Last Saved: 25/01/2020 16:10:05

Editing Time: 301 min

Units: mm (precision 1)

Results

No errors found
Accepted Errors already in the design

No errors found

Settings

Spacings

Tracks Yes
Pads and Vias Yes
Shapes Yes
Text Yes
Board Yes
Drills Yes

Components No

Manufacturing

Acid Traps No
Drill Breakout No
Drill Backoff Mo
Silkscreen Overlap No
Silkscreen Board Overlap No
Wires Mo
Component Height Mo
Component Names No
Copper Text In Board No
Mirrored Text No
Routing Areas Yes
Min Track width No
Neck Length No
Min Annular Ring No
Min Paste Size No
Vias In Pads No
Unplated Vias No

Unplated Pads With Inner Tracks No

Nets
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Board Dimensions: 54.6 x 93.7mm
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Bill of Materials

Charge Details

pecial Offer 3

il Time:

PCH Oty 5 -
PCH Thickness i
PCH Color .
Surtace Fintsh HASL(with lead eadFree HASL-Rot NIG-RoM
Copper Weight 10z
Gold Fingers
Material Detals FRA4-Standard Tg 14 harge
Panel By JLCPCH
Fiyng Probe Test Fully Te: Mot Test
Castellated Holes
Different Design

Remove Order Numbes

Costing
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] A | B | C | D | E | F | @
1 Cost list
2 Item Seller Manufacturer product code Price perunit Quantity cost
3 |2GBSD card amazon.co.uk TDK BOO44ACMDK £5.99 1 £5.99
4 temp & humidity sensor electrodragon.com Haljia AM2301 £3.90 1 £3.90
5 Wind speed sensor dfrobot.com SK U SENO170 £41.70 1 £41.70
6 |Wind Drection sensor alibaba.com RIKA 110-02 £42.04 1 £42.04
7 |Plastic pipe i-sells.co.uk Kair ducvkc2992 £7.40 2 f£14.80
8 Ultrasonic sensor Farnell.com Pepper | fluchs UC300-30GM-1U-R2-V15 £371 2 £742
9 Brightness sensor b+bsensors.com B+B 0555 3001 £44.65 1 £44.65
10 |GPS Module amazon.co.uk NEO NEOSMV2 £16.92 1 £16.92
11 12V S0AH Relion Lithium ion Battery RB50 AlphaBatteries.com Relion RBS0 £469.98 1 £469.98
12 protector transport Case gwp.co.uk PELI 1510 £225.51 1 £225.51
13 |3 Pin connectors 62gb series farnell.com Amphenol 62GB-12E 8-3 £10.16 1 £10.16
14 4 Pin connectors 62gb series farnell.com Amphenol 62GB-12E 8-4 £12.44 1 £12.44
15 |6 Pin connectors 62gb series farnell.com Amphenol 62GB-12E 10-6 £13.87 5 £13.87
16 |PCB Cost N/A JLCPCB N/A £0.61 1 £0.61
17 Total: £1,644,57
18 BOM COMPILER
19
20 Component Seller Manufacturer Product code Price perunit Quantity Cost
21 PIC18F25K50 rs-online.com RS PIC1BF25K50-VSP £2.06 1 £2.06
22 7805 REGULATOR Farnell.com Farnell.com L7805CV £0.29 1 £0.29
23 |100nF CAP Farnell.com Farnell.com K104K15X7RFS3HS £0.08 10 £0.75
24 100uF CAP Farnell.com Panasonic ECALIHG101 £0.40 1 £0.40
25 awp EBAY Generic KF103-4P 0.25 5 £1.25
26 6WP EBAY Generic KF103-6P 0.25 5 £1.25
27 |awP EBAY Generic kf103-3P 0.25 > £1.25
28 MICRO USB CONNECTION Cool Components Cool Components  SKU 1477 £1.20 1 £1.20
29 MINI SD CONNECTION toby.co.uk kY] SD-RSMT2-MQ. £0.99 1 £0.99
30 1K RES rs-online.com Panasonic ERA3ARW102V £0.16 8 £1.28
3110 OHM RES rs-online.com Vitrohm CRF 254-45T 10R 0.244 6 £1.46
32 [LED rs-online.com King bright L-53HD £0.38 1 £0.38
33 ZENNER DIODE 1N5359 rs-online.com Onsemiconductors 1N5359BG £0.11 6 £0.68
34 Total= £13.24
N BOM Compaser x
I JEEODEZReE=EnF -
B e i B pme. e
4 |Iejpodes o [vme o [Fise ek = A =
oo f@“" X Boanr s somae  Diaaan
Associvted Parts [ wive 59 [0 St ol
s b L Ceer:
Csnge varant:  cumment wsees
4 s men (predsion 1) %
: s
I:; Companent Mames Vabse Part Number Guantity Cost
f ;:Iglrﬂl 25K50-1_50 :"CII : : ‘C‘:':
o Sabtotal- 2000
E Capacitors

Component Mames  Yalhee Part Nember Quantity Cost
Pl £2-10, €12 10000 10 0.00

= cia 100uF 1 000
o sb-botal 110,00
of Connectors
r Walwn Part Mumber Quantity Cost
[ 1 0,00
@
10 1
- 1
o] mn b 1 0.00
ol S total 18 0,00
Hashstors
Companint Maiies Valun Part Nussber Guantity Cost
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o
T othars
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o LE0 LEDL LED Sh 1 000
ZUNOR 2036, ZDW INSI50 & 000
sl tatal 7 000
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TASK 7 — Improvements
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The system successfully meets the design requirements however, to make it truly universal there are some
improvements that could be made:

* WIFl upload- Data from the sensors could be stored locally on a memory card, and uploaded to the internet.

This would allow the data to be checked from any location at any time.
e Solar charging- with an effective solar panel charging system the battery could last almost year-round

without charging or interference. This would mean the period it can be used for is only limited by the
memory capacity

The following equipment would be ideal for the system

quipment onocrystalline solar olar Technology ual Battery

Equi RS PRO 150W M lli | Solar Technol STCC10 10A Dual B
panel Solar Charge Controller

Image

Features * High efficiency all weather charging » 12/24V
* \Water resistant, robust construction for | * 10A Rating
outdoor use and long service life » Optimized for long battery life and
* Waterproof junction box and terminals | improved system performance
for quick and easy connection * Battery Overcharge Protection
» tempered front glass » Designed for off grid use
Price: £267.10 £30.78

(39]

e Touch screen display- With this feature, data could be displayed in real time or the screen could be used to

look at previous logs. This would eliminate the need for a computer when wanting to analyse.

e There are other Aspects of the weather that could be monitored, in order to help aid the forecast:

» Rain fall- digital rain gauge
¥ Visibility - laser scattering system monitoring visibility
¥ Cloud height- cloud ceilometer

* Mounting pole- specifically designed quick release mounting pole with all the relevant brackets necessary for

the sensors in use. Cables can run down the inside of the pole allowing for neat cable management. Pole can

be removed and stored in especially harsh weather or when not in use, prolonging its life span.
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RESEARCH-INFORMED LITERATURE

(




»

Good literature review of available systems with a
good comparison table of relevent information.65%

KNOWLEDGE AND UNDERSTANDING

9.75

[

y‘ Very good overall schematic design but a things to

be kept in mind. When designing a complex board it
is beneficial from a understanding point of view to
limit the number of lines travelling around and
instead use net names which you have done. The
design show good practice in the use of clamps to
limit damge to the pic from over voltage. Ensure that
the component names are the same in all
schematics. 78%

ANALYSIS

27.3

[

Iﬁ

Good selection of microcontroller. Good selection of
sensors showing details for eash one with a table
showing the selection of sensors to be chosen from
with an image or illustration of each. Very good case
selection. Good case selection selection of
connectors with comparison table. No selection of
connectors. 75%

PRACTICAL APPLICATION AND DEP.

22.5

[

yﬁr

Costings nicely put forward as a table with price
including manufacturer component part numbers and
supplier information. Some good examples of future
enhancements.78%

7.8



SKILLS FOR PROFESSIONAL PRAC.

[

y“ The report is well presented with very well presented 7 5
tabled data and diagrams. A good selection of "
references. 75%
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