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1. Engagement with Literature Skills 
.   
Engagement with an extensive range of relevant and credible literature. 10 7 

 
2. Knowledge and Understanding Skills 
   
Evidence of planning and consideration of components to use, not sure why you 
would decide a red /amber /green led implementation, as orange for too cold is 
not a colour you would naturally associate with cold.  Hardware and software 
design provided, using standard conventions and demonstrate very good 
understanding of the topic area.  Software design demonstrated using both 
flowcharts and pseudo code showing a detailed consideration of the logic that 
you plan to implement.  Consideration is given to not only temperature but also 
humidity. 

  
15 20 

3. Cognitive and Intellectual Skills 
   
Evidence is provided to show that the system has been tested effectively and 
demonstrated as working as required in class.  Also further discussion provides 
valid and justified ways in which the system might be further improved, which 
includes suggested schematics for improved circuit. 
 

 

 

  
20 25 

4. Practical Application Skills 
   
A well-considered circuit which effectively allows the user to identify when wither 
humidity, temperature or both are outside acceptable ranges.  Code is 
commented, constants used and functions aid the readability of the code. Code 
reflects flowchart provided at design stage.   Overall the project demonstrates a 
an advanced deployment of both practical programming and electrical circuit 
design and construction. 

  
26 35 

5. Transferable Skills for Life and Professional Practice 
   
 

Work is coherent and is presented professionally. Can work effectively 
independently. Throughout you have demonstrated that you can work effectively 
independently.  
 

10 7 
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Late Submission Penalties (tick if 
appropriate) 75% Up to 1 week late (40% Max)  
Over 1 week late (0%)  



 



 

GENERIC ASSESSMENT CRITERIA 

 
Level 4 
In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic 
underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, 
evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts 
of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work 
accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and 
managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility. 
 
Level 4 FAIL MARGINAL FAIL SATISFACTORY 

(3rd / Pass) 
GOOD 

(2.2 / Pass) 
VERY GOOD 
(2.1 / Merit) 

EXCELLENT 
(1st / Distinction) 

EXCEPTIONAL 
(1st / Distinction) 

Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100% 
Engagement 
with literature 
(including 
reading, 
referencing, 
academic 
conventions and 
academic 
honesty)  

Little or no 
evidence of reading 
and/or reliance on 
inappropriate 
sources. 
Views and findings 
mostly unsupported 
and non-
authoritative. 
Referencing 
conventions used 
incoherently or 
largely absent. 

Poor engagement 
with essential 
reading. No evidence 
of wider reading. 
Reliance on 
inappropriate 
sources, and/or 
indiscriminate use of 
sources. Heavily 
reliant on information 
gained through class 
contact. Inconsistent 
and weak use of 
referencing. 

Engagement with a 
limited range of 
mostly relevant and 
credible sources but 
with some reliance on 
information gained 
through class contact. 
Some omissions and 
minor errors. 
Referencing 
conventions evident 
though not always 
applied accurately or 
consistently. 

Engagement with 
an appropriate 
range of literature, 
including sources 
retrieved 
independently. 
Some over-reliance 
on texts rather than 
other sources. 
Referencing may 
show minor 
inaccuracies or 
inconsistencies. 

Engagement with a 
wide range of 
literature, including 
sources retrieved 
independently. 
Selection of relevant 
and credible sources.  
Generally sound 
referencing, with 
no/very few 
inaccuracies or 
inconsistencies. 

Engagement with 
an extensive range 
of relevant and 
credible literature. 
Consistently 
accurate application 
of referencing.  

Exceptional 
engagement with an 
extensive range of 
relevant and credible 
literature. High-level 
referencing skills 
consistently applied. 

Knowledge 
and 
understanding 
(Knowledge of the 
basic underlying 
concepts and 
principles of a 
subject.) 

Major gaps in 
knowledge and 
understanding of 
the basic 
underlying 
concepts and 
principles of the 
subject matter. 
Inclusion of 
irrelevant material.  
Substantial 
inaccuracies.  

Gaps in knowledge of 
the basic underlying 
concepts and 
principles, with flawed 
or superficial 
understanding. Some 
significant 
inaccuracies and/or 
irrelevant material.   

Limited knowledge 
and understanding of 
the basic underlying 
concepts and 
principles within the 
subject area. Some 
elements may be 
missing.  

Knowledge of the 
basic underlying 
concepts and 
principles is 
accurate with a 
good understanding 
of the field of study 
but lacks depth 
and/or breadth. 

Competent 
knowledge of the 
basic underlying 
concepts and 
principles.  Exhibits 
very good 
understanding.  

Excellent 
knowledge and 
understanding of 
the basic underlying 
concepts and 
principles of the 
subject.  

Exceptional, detailed 
knowledge and 
understanding of the 
basic underlying 
concepts and 
principles 



 

Level 4 FAIL MARGINAL FAIL SATISFACTORY 
(3rd / Pass) 

GOOD 
(2.2 / Pass) 

VERY GOOD 
(2.1 / Merit) 

EXCELLENT 
(1st / Distinction) 

EXCEPTIONAL 
(1st / Distinction) 

Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100% 
Cognitive and 
intellectual 
skills  
(Evaluate 
underlying 
concepts and 
principles of a 
subject and 
interpret 
qualitative and 
quantitative data 
in order to 
develop lines of 
argument and 
make sound 
judgements.)  
 
 

Wholly or almost 
wholly descriptive 
work. Little or no 
evaluation of the 
underlying 
concepts and 
principles. 
Failure to develop 
arguments, leading 
to illogical or invalid 
judgements. 
Minimal or no use 
of evidence to back 
up views. 
 

Largely descriptive 
work, with superficial 
evaluation of the 
underlying concepts 
and principles. Weak 
interpretation of data, 
flawed development 
of arguments and 
judgements. 
Information accepted 
uncritically, uses 
generalised 
statements made with 
scant evidence and 
unsubstantiated 
opinions. Ideas 
sometimes illogical 
and contradictory. 

Limited attempt at 
evaluation of the 
underlying concepts 
and principles, 
tending towards 
description. 
Can interpret 
qualitative and 
quantitative data but 
with some errors. 
Some evidence to 
support emerging 
arguments and 
judgements but these 
may be 
underdeveloped or 
with a little 
inconsistency / mis-
interpretation. 

Good evaluation of 
the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative 
data, with minor 
errors. 
An emerging ability 
to use evidence to 
support the 
argument. 
Mostly valid 
arguments and 
logical judgements.  

Sound evaluation of 
the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative data 
accurately. Ability to 
devise arguments 
using evidence to 
make mostly 
appropriate and valid 
judgements.  
 

Excellent evaluation 
of the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative 
data accurately and 
with some insight. 
Excellent ability to 
devise arguments 
using evidence and 
make appropriate 
and valid 
judgements.  

Exceptional 
evaluation of the 
underlying concepts 
and principles based 
evidence. 
Outstanding 
interpretation of 
qualitative and 
quantitative data. 
Exceptional ability to 
devise arguments 
using evidence and 
make wholly 
appropriate and valid 
judgements.  

Practical skills 
(Different 
approaches to 
solving problems 
in particular 
contexts.) 
 

Limited or no use of 
taught, basic 
methods, materials, 
tools and/or 
techniques. 
Little or no 
appreciation of the 
context of the 
application. 
Very weak 
evidence of 
different 
approaches to 
problem-solving in 
particular contexts.  

Rudimentary 
application of taught, 
basic methods, 
materials, tools 
and/or techniques but 
without consideration 
and competence. 
Flawed appreciation 
of the context of the 
application. 
Weak evidence of 
different approaches 
to problem-solving in 
particular contexts. 
 
 

An adequate 
awareness and 
mostly appropriate 
application of basic 
methods, materials, 
tools and/or 
techniques. 
Basic appreciation of 
the context of the 
application.  
Can identify problems 
in particular contexts 
and propose basic 
alternative 
approaches or 
solutions though 
there may be errors.  

A good and 
appropriate 
application of basic 
methods, materials, 
tools and/or 
techniques. 
Clear appreciation 
of the context of the 
application.  
Good evidence of 
different 
approaches to 
problem-solving in 
particular contexts 
and proposes 
mostly appropriate 
solutions. 

A very good 
application of a range 
of basic methods, 
materials, tools 
and/or techniques. 
Very good 
consideration of the 
context of the 
application. Very 
good evidence of 
different approaches 
to problem-solving in 
particular contexts 
and proposes 
appropriate solutions. 

An advanced 
application of a 
range of taught, 
basic methods, 
materials, tools 
and/or techniques. 
The context of the 
application is well 
considered, and 
insightful. 
Excellent evidence 
of different 
approaches to 
problem-solving in 
particular contexts 
and proposes 
appropriate 
solutions.  
 

Exceptional levels of 
application and 
deployment skills in 
particular practical 
contexts. Outstanding 
identification of 
problems in particular 
contexts and 
formulation of wholly 
appropriate, 
thoughtful solutions / 
different approaches. 

  



 

Transferable 
skills for life 
and 
professional 
practice 
(Communicate 
the results of their 
study/work 
accurately and 
reliably, and with 
structured and 
coherent 
arguments; the 
qualities needed 
for employment 
requiring the 
exercise of some 
personal 
responsibility 
within a structured 
and managed 
environment.) 

Work is poorly 
structured, 
disorganised, 
inaccurate and/or 
confusingly 
expressed. Very 
weak use of 
language and/or 
very inappropriate 
style. Failure to 
work effectively 
individual or as part 
of a group. Little or 
no evidence of the 
skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility. 
 
 

Work is poorly 
presented in a 
disjointed manner. It 
is loosely, and at 
times incoherently, 
structured, with 
information and ideas 
often poorly 
expressed. Weak use 
of language and/or 
inappropriate style. 
Flawed approach to 
individual or group 
work, meeting only 
partial obligations to 
others. Limited 
evidence of the skills 
for employment 
requiring the exercise 
of some personal 
responsibility. 

Mostly ordered 
presentation and 
structure in which 
relevant ideas / 
concepts are 
reasonably 
expressed. Work may 
lack coherence 
and/or accuracy in 
places. Can work as 
part of a group, 
meeting most 
obligations to others 
but perhaps with 
limited involvement in 
group activities. 
Demonstrates the 
basic skills for 
employment requiring 
the exercise of some 
personal 
responsibility, with 
some areas of minor 
weakness. 

Mostly coherent, 
organised and 
accurate work, in a 
suitable structure 
and is for the most 
part clearly 
expressed. Can 
work effectively 
independently 
and/or as part of a 
team, with clear 
contribution to 
group activities. 
Demonstrates the 
skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility, with 
some areas of 
strength and some 
of minor weakness. 

Work is accurate, 
coherent, fluent, well-
structured and 
organised.  
Can work effectively 
independently and/or 
as part of a team, 
with very good 
contribution to group 
activities. 
Demonstrates very 
good skills for 
employment requiring 
the exercise of some 
personal 
responsibility, with 
just occasional minor 
weakness. 

Work is coherent, 
very fluent and is 
presented 
professionally. Can 
work effectively 
independently 
and/or as part of a 
team, with an 
excellent 
contribution to 
group activities. 
Demonstrates 
excellent skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility with 
an appetite for 
further 
development. 
 

Work is accurate, 
exceptionally 
coherent, very fluent 
and presented well. 
Can work effectively 
independently and/or 
as part of a team, 
with an exceptional 
contribution to group 
activities. 
Demonstrates 
exceptional skills for 
employment requiring 
the exercise of some 
personal 
responsibility with an 
appetite for further 
development. 
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1.1 Overview of the Report   

The company has asked to be able monitor the change in humidity and temperature in the test server 

room. This is to ensure that all server within the room have the optimum humidity and temperature. 

This will ensure best possible outcome for testing whilst keeping all employees at a comfortable 

level of humidity and temperature whilst in the room. 

1.2 Scope of the Humidity and Temperature Monitor  

1.2.1 Overview  

As a result, a humidity and temperature monitoring device will be designed and will report to the 

user the collected results of the humidity and temperature within the room. 

1.2.2 Reason to keep at a comfortable working condition. 

These reasons why the humidity and temperature are to be keep at an acceptable level is that if the 

temperature gets too high it can cause damage to the PC and heat stress to the user within the room. 

Heat stress can give number of symptoms, the HSE (2013) gave the following list of symptoms 

from heat stress ‘an inability to concentrate, muscle cramps, heat rash’. However, you don’t want to 

keep the temperature too low as this means that condensation is likely to form which cause issues 

for the PC’s and cold stress to the users in the room. As stated by the NHS (2017) that ‘when the 

temperature drops to below 8C, some people are at increased risk of: heart attack, stroke’. Humidity 

will also need to be keep to an acceptable level within the room. As if humidity is too high it can 

cause PC hardware corrosion which ultimately causes the PCs to stop working. This can also cause 

discomfort for the user in the room as well. As agreed by Sarmiento (2016) ‘High humidity can 

have number of adverse effects on the human body. It can contribute to feelings of low energy and 

lethargy’. Once again, the humidity cannot go too low as can cause respiration problems. This can 

also cause PC to be susceptible to electrostatic discharge (ESD).  

1.2.3 Deciding comfortable working conditions. 

After doing research on the optimum temperature for PC’s in the sever room, should be between 

20°C and 24°C. The temperature in the sever room can differ slight out of this figure but should not 

go below 10°C or above 30°C. The Humidity for server room should be between 45% and 55%. 

However, it can go out these ranges but shouldn’t go below 30% and no higher than 70%. 

(Grundy 2005) 
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There is no physical law saying what the room temperature range needs to be for workers but has 

suggest it shouldn’t be higher than 30°C and no lower than 16°C. Typically, it should between 20°C 

and 26°C. The humidity for workers should be kept between 20% and 70% and should not go out of 

these range. However, the comfortable level should be between 40% to 70%.  

(HSE 1992) 

As a result, the device should report when the temperature is below 20°C and above 25 °C. 

Humidity will reported when it goes below 45% and above 55%. The acceptable range for humidity 

and temperature will be between those values above.  

1.2.4 Deciding Device Location. 

The device will monitor for these values and will give response on what has been collected within 

the room. The device will be situated at the right side of the room due to the air flow of the room as 

illustrated below:  

 

Air Flow is as follows takes in cold air from front of the sever which is at the right side of the room 

and goes throw the sever to cool down components within them. Then throws out warmer air on the 

outside of the sever the left side of the room and this then transfer back to the front of the sever to 

be reused again.  
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1.3 Hardware Design of the Humidity and Temperature Monitor 

1.3.1 Overview  

The designed monitoring device will be an effective embedded system and will measure humidity 

and temperature of the test server room. It will alert to the user with a light and buzz when the 

temperature and humidity values are above or below the comfortable level. 

When the motoring device turns on this will be indicted by the Green LED lighting up. It will then 

begin collecting the temperature and humidity for the temperature and humidity sensor and will 

report it back to microcontroller. Which will then process the collected values and give one of three 

following response: 

1. If humidity or/and temperature is below the comfortable level it will buzzer 2 short 

beeps, turn on the orange LED and report in on the LCD display with the value it has 

collected. 

2. If the humidity or/and temperature is above the comfortable level it will buzzer 1 long 

beep, turn on the red LED and report in on the LCD display with the value it has 

collected. 

3. If humidity or/and temperature is within the comfortable level it will report it on the 

LCD display with the value it has collected. 

1.3.2 Components used to create the monitoring device  

Item Image Specification  

Humidity and 

Temperature 

Sensor  

 

• DHT11 

o Recommend Input Voltage 5V (Minimum 3V) 

o Humidity Range: 20-90% RH 

o Humidity Accuracy: ±5% RH 

o Temperature Range: 0-50 °C 

o Temperature Accuracy: ±2% °C 

o Pins 4 (Vcc, Signal, Not used, Ground) 

(Information Taken from Data Sheet 2.1.1) 

Micro 

Controller 

 

• Orangepip Kona328  

o Microcontroller ATmega328 

o Recommend Input Voltage 7-12 (Minimum 5v) 

o Digital Pins 14 

o Analog Pins 6 

o Powered by: USB, Battery or Power Jack 

o Memory: 32 KB 

(Information Taken from Data Sheet 2.1.2) 
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LCD 

 

• I2C Serial LCD 1602 Module 

o Recommend Input Voltage: 5V  

o Number of Line of text: 2 

o Number Characters on each: 16 

o Pins: 4(GND, VCC (+5V), SDA, SCL) 

o Contrast: Adjustable by potentiometer 

(Information Taken from Data Sheet 2.1.3) 

Buzzer 

 

• KPEG-350 

o Input Voltage between: 3-28V  

o Operating Temperature: –30~+85 

o Sound Pressure Level (dB): 85 

(Information Taken from Data Sheet 2.1.4) 

LED’s 

 

• Kingbright WP710A10SGD (Green LED), WP710A10ND 

(Orange LED), WP710A10ID (Red LED) 

o Recommend Input: Voltage 3V 

o Luminous Intensity: 30 mcd 

o Viewing Angle: 40 degrees 

o Case Size: 3mm 

(Information Taken from Data Sheet 2.1.5) 

Resistors 

 

• Yageo CFR-12JR-52-220R 

o Resistance Value: 220Ω 

o Tolerance: 5± % 

o Resistor type: Carbon Film  

(Information Taken from Data Sheet 2.1.6) 

1.3.3 Schematic of the System   
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1.4 Software Design 

1.4.1 Flowchart  
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1.4.2 Pseudo Code 

• Include all necessary libraries 

• Setup LCD display 

• Setup temperature and humidity sensor 

• Declare all pins on the microcontroller that going to be used 

• Set up the following variables (Integer): 

o Low temperature Level at 20 

o High temperature level at 25 

o Low humidity level at 45 

o High humidity level at 55 

• Declare all prototypes 

Setup Function 

• Setup LED and buzzer pin to output 

• Turn on power LED (Green) 

• Print “Welcome to Humidity and Temperature Monitoring Device Designed by James 

Bacon” on the LCD display 

Main Function  

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

• Start a while loop if the humidity and temperature readings are within the level limits. If 

these conditions are meet do the following: 

o Call Normal level humidity function 

o Call Normal level temperature function 

• Start a while loop if the humidity reading is above the high-level limits & the temperature 

reading is below the low-level limit. If these conditions are meet do the following: 

o Call High level humidity function 

o Call Low level temperature function 

• Start a while loop if the humidity and temperature readings are above the high-level limits. 

If these conditions are meet do the following: 

o Call High level humidity function 

o Call High level temperature function 
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• Start a while loop if the humidity reading is above the high-level limits & the temperature 

reading is within the level limits. If these conditions are meet do the following: 

o Call High level humidity functions 

o Call Normal level temperature function 

• Start a while loop if the humidity and temperature readings are below the low-level limits. If 

these conditions are meet do the following: 

o Call Low level humidity function 

o Call Low level temperature function 

• Start a while loop if the humidity reading is below the low-level limits & the temperature 

reading is above the high-level limit. If these conditions are meet do the following: 

o Call Low level humidity function 

o Call High level temperature function 

• Start a while loop if the humidity reading is below the low-level limits & the temperature 

reading is within the level limits. If these conditions are meet do the following: 

o Call Low level humidity function 

o Call Normal level temperature function 

• Start a while loop if the humidity reading is within the level limits & the temperature 

reading is below the high-level limit. If these conditions are meet do the following: 

o Call Normal level humid function 

o Call High level temperature function 

• Start a while loop if the humidity reading is within the level limits & the temperature 

reading is below the low-level limit. If these conditions are meet do the following: 

o Call Normal level humidity function 

o Call Low level temp function  

• Loop Main Function 

High level humidity function:  

• Print “Humidity TOO HIGH” and humidity reading from the humidity and temperature 

sensor onto the LCD display 

• Call High level light and buzzer function 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

 

 



Office Environment Monitor 

HNC Electrical and Electronic Engineering 

 

Page 9 of 56   James Bacon 

Low level humidity function: 

• Print “Humidity TOO LOW” and humidity reading from the humidity and temperature 

sensor onto the LCD display 

• Call Low level light and buzzer function 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

Normal level humidity function: 

• Print “Humidity =” and humidity reading from the humidity and temperature sensor onto the 

LCD display 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

High level temperature function: 

• Print “Temperature TOO HIGH” and temperature reading from the humidity and 

temperature sensor onto the LCD display 

• Call High level light and buzzer function 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

Low level temperature function: 

• Print “Temperature TOO LOW” and temperature reading from the humidity and 

temperature sensor onto the LCD display 

• Call Low level light and buzzer function 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 

Normal level temperature function: 

• Print “Temperature =” and temperature reading from the humidity and temperature sensor 

onto the LCD display 

• Read the humidity and temperature of the room and update the temperature and humidity 

reading that is used by the microcontroller 
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High level light and buzzer function: 

• Turn on high LED 

• Start long beep on the buzzer 

• Turn off the buzzer 

• Turn off high LED 

Low level light and buzzer function: 

• Turn on low LED 

• Start two short beeps on the buzzer 

• Turn off the buzzer 

• Turn off low LED 
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1.4.3 Code 

//These included the libraries which are used by the external devices connected to 

//the microcontroller 

#include   <dht.h> 

#include   <LiquidCrystal_I2C.h> 

#include   <Wire.h> 

//This sets up the LCD  

LiquidCrystal_I2C lcd(0x3F,16,2); 

//This sets up the humidity and temperature sensor DHT  

dht DHT; 

//These declare variables used for the pins for each component that are attached  

//to the microcontroller 

#define   dht_pin      A0 

const int PWRledpin    = 13;     

const int HIGHledpin  = 12;    

const int LOWledpin   = 11;     

const int Buzzerpin      = 10;       

//These declare the variables used for the levels of temperature & humidity at 

//too high/low which are used within the program and set with appropriate values 

const int LOWTempLevel    = 20;             

const int HIGHTempLevel   = 25;           

const int LOWHumidLevel   = 45;           

const int HIGHHumidLevel  = 55;  

//These declare all the prototypes so that the functions which are listed further  

//below can run & be used within the code 

void HIGHlevelhumid(); 

void LOWlevelhumid(); 

void NORMALlevelhumid(); 

void HIGHleveltemp(); 

void LOWleveltemp(); 

void NORMALleveltemp(); 

void HIGHLevelLightandBuzzer(); 

void LOWLevelLightandBuzzer(); 
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//This function is used to start up the temperature and humidity monitoring device  

//when it is powered on 

void setup() { 

  //These setup the LED and buzzer pins to output 

     pinMode(PWRledpin, OUTPUT) ; 

     pinMode(HIGHledpin, OUTPUT) ; 

     pinMode(LOWledpin, OUTPUT) ; 

     pinMode(Buzzerpin, OUTPUT) ; 

  //This starts the Green Power LED 

     digitalWrite(PWRledpin, HIGH); 

  //These display screen one "Welcome to" onto LCD display 

     lcd.init(); 

     lcd.backlight(); 

     lcd.print("Welcome to:"); 

     delay(2000); 

  //These display screen two "Humidity and Temperature" onto the LCD display 

     lcd.clear(); 

     lcd.print("Humidity and"); 

     lcd.setCursor(0,1); 

     lcd.print("Temperature"); 

     delay(2000); 

  //These display screen three "Monitoring Device" onto the LCD display 

     lcd.clear(); 

     lcd.print("Monitoring"); 

     lcd.setCursor(0,1); 

lcd.print("Device"); 

delay(2000); 

  //These display screen four "Designed by: James Bacon" onto the LCD display 

    lcd.clear(); 

lcd.print("Designed by:"); 

  lcd.setCursor(0,1); 

    lcd.print("James Bacon"); 

     delay(2000); 

} 
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//This function is used to start the monitoring and depend what it has collected  

//from the temperature and humidity sensor will start a function to level it has  

//collected from both temperature and humidity to either report it as high, low or okay 

void loop(){ 

    DHT.read11(dht_pin); 

    //This while loop will start if the humidity & temperature are within the level limits 

    //(between high & low level limits) 

    while (DHT.humidity <= HIGHHumidLevel    && DHT.humidity >= LOWHumidLevel  &&  

              DHT.temperature <= HIGHTempLevel  && DHT.temperature >= LOWTempLevel){ 

               NORMALlevelhumid();  

               NORMALleveltemp(); 

    } 

    //This while loop will starts if the humidity is above the high-level limit and the  

    //temperature is below the low-level limit 

    while (DHT.humidity > HIGHHumidLevel &&  

               DHT.temperature < LOWTempLevel){ 

               HIGHlevelhumid(); 

               LOWleveltemp(); 

    } 

    //This while loop will starts if the humidity is above the high-level limit and the  

    //temperature is above the high-level limit  

    while (DHT.humidity > HIGHHumidLevel  &&  

              DHT.temperature > HIGHTempLevel){ 

               HIGHlevelhumid(); 

               HIGHleveltemp(); 

    } 

    //This while loop will starts if the humidity is above the high-level limit and the  

    //temperature is within the level limits (between high-level & low-level limits) 

    while (DHT.humidity > HIGHHumidLevel    &&  

               DHT.temperature <= HIGHTempLevel && DHT.temperature >= LOWTempLevel){ 

               HIGHlevelhumid(); 

               lcd.clear(); 

               NORMALleveltemp(); 

   } 
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   //This while loop will starts if the humidity is below the low-level limit and the  

   //temperature is below the low-level limit 

   while ( DHT.humidity < LOWHumidLevel  &&  

               DHT.temperature < LOWTempLevel){ 

               LOWlevelhumid(); 

               LOWleveltemp(); 

   } 

   //This while loop will starts if the humidity is below the low-level limit and the  

   //temperature is above the high-level limit 

   while (DHT.humidity < LOWHumidLevel   &&  

             DHT.temperature > HIGHTempLevel){ 

              LOWlevelhumid(); 

              HIGHleveltemp(); 

   } 

   //This while loop will starts if the humidity is below the low-level limit and the  

   //temperature is within the level limits (between high-level & low-level limits) 

   while (DHT.humidity < LOWHumidLevel     &&  

              DHT.temperature <= HIGHTempLevel && DHT.temperature >= LOWTempLevel){ 

              LOWlevelhumid(); 

              lcd.clear(); 

              NORMALleveltemp(); 

   } 

   //This while loop will starts if the humidity is within the level limits (between  

   //high-level & low-level limits) and the temperature is above the high-level limit  

   while (DHT.humidity <= HIGHHumidLevel && DHT.humidity >= LOWHumidLevel &&  

              DHT.temperature > HIGHTempLevel){ 

              NORMALlevelhumid();  

              HIGHleveltemp(); 

   } 
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   //This while loop will starts if the humidity is within the level limits (between  

   //high-level & low-level limits) and the temperature is below the low level limit 

   while (DHT.humidity <= HIGHHumidLevel && DHT.humidity >= LOWHumidLevel && 

              DHT.temperature < LOWTempLevel){ 

             NORMALlevelhumid();  

             LOWleveltemp();   

   } 

}  

//This function is used to report to the user if the humidity is above the high-level limit  

void HIGHlevelhumid(){ 

   lcd.clear(); 

lcd.print("Humid TOO HIGH"); 

lcd.setCursor(0,1); 

lcd.print("Humid "); 

lcd.print(DHT.humidity); 

lcd.print("%"); 

  HIGHLevelLightandBuzzer(); 

  DHT.read11(dht_pin); 

} 

//This function is used to report to the user if the humidity is below the low-level limit  

void LOWlevelhumid(){ 

lcd.clear(); 

lcd.print("Humid TOO LOW"); 

lcd.setCursor(0,1); 

lcd.print("Humid "); 

lcd.print(DHT.humidity); 

lcd.print("%"); 

LOWLevelLightandBuzzer(); 

  DHT.read11(dht_pin); 

}   
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//This function is used to report to the user if the humidity is within the level 

//limits (between high-level & low-level limits) 

void NORMALlevelhumid(){ 

lcd.clear(); 

lcd.print("Humid = "); 

   lcd.print(DHT.humidity); 

   lcd.print(" %"); 

   delay(5000); 

   DHT.read11(dht_pin); 

}  

//This function is used to report to the user if the temperature is above the high-level limit  

void HIGHleveltemp(){ 

  lcd.clear(); 

lcd.print("Temp  TOO HIGH"); 

lcd.setCursor(0,1); 

lcd.print("Temp  "); 

lcd.print(DHT.temperature); 

lcd.print("C"); 

HIGHLevelLightandBuzzer(); 

  DHT.read11(dht_pin); 

} 

//This function is used to report to the user if the temperature is below the low-level limit  

void LOWleveltemp(){ 

   lcd.clear(); 

lcd.print("Temp  TOO LOW"); 

lcd.setCursor(0,1); 

   lcd.print("Temp  "); 

  lcd.print(DHT.temperature); 

   lcd.print("C"); 

   LOWLevelLightandBuzzer(); 

   DHT.read11(dht_pin); 

} 
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//This function is used to report to the user if the temperature is within the level 

//limits (between high-level & low-level limits) 

void NORMALleveltemp(){ 

  lcd.setCursor(0,1); 

   lcd.print("Temp  = "); 

   lcd.print(DHT.temperature); 

   lcd.print(" C "); 

   delay(5000); 

   DHT.read11(dht_pin); 

} 

//This function is used to get the buzzer to buzz its high-level status (long beep) &  

//turn on the high-level light 

void HIGHLevelLightandBuzzer(){ 

digitalWrite(HIGHledpin, HIGH); 

  delay(1000); 

  digitalWrite(Buzzerpin, HIGH); 

  delay(3000); 

  digitalWrite(Buzzerpin, LOW); 

delay(1000); 

digitalWrite(HIGHledpin, LOW); 

} 

//This function is used to get the buzzer to buzz its low-level status (short beep) &  

//turn on the low-level light 

void LOWLevelLightandBuzzer(){ 

  digitalWrite(LOWledpin, HIGH); 

delay(1000); 

digitalWrite(Buzzerpin, HIGH); 

delay(1000); 

digitalWrite(Buzzerpin, LOW); 

delay(1000); 

digitalWrite(Buzzerpin, HIGH); 

delay(1000); 

digitalWrite(Buzzerpin, LOW); 

digitalWrite(LOWledpin, LOW); 

} 
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1.5 Testing 

1.5.1 Overview  

This system was tested on a breadboard as illustrated below:  

 

1.5.2 Testing Sheet 

The following the test sheet was used to test the device. 

Test Description: Passed Comment/Images 

Monitoring 

Device 

Starts up 

When plugged into a power supply it 

starts monitoring humidity and 

temperature. 

✓ 

Device started when power was plugged 

into the device. After loading screen display 

it started motioning. Images Below: 
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Humidity 

too High 

Correctly reports when Humidity is 

too high by  

• LCD shows Too HIGH  

• High LED turns 

• Buzzers buzzes one long beep 

✓ 

When the humidity went above 55% the 

device reported correctly being too high as 

shown below: 

 

Humidity 

too Low 

Correctly reports when Humidity is 

too low by  

• LCD Shows Too LOW  

• Low LED turn on 

• Buzzers buzzes two short beeps  

✓ 

When the humidity went below 45% the 

device reported correctly being too low as 

shown below: 

 

Humidity 

okay 

Correctly reports when humidity is 

within acceptable range by  

• LCD Shows humidity Level 

✓ 

When the humidity was between 45% and 

55% the device reported correctly as okay 

as shown below: 
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Temperature 

too High 

Correctly reports when temperature 

is too high by  

• LCD Shows Too HIGH  

• High LED turn on 

• Buzzers buzzed one long beep 

✓ 

When the temperature went above 25°C the 

device reported correctly being too high as 

shown below: 

 

Temperature 

too Low 

Correctly reports when temperature 

is too low by  

• LCD Shows Too LOW  

• Low LED turns on 

• Buzzers buzzes two short beeps  

✓ 

When the temperature went below 20°C the 

device reported correctly being too low as 

shown below: 

 

Temperature 

okay 

Correctly reports when temperature 

is within acceptable range by  

• LCD Shows temperature Level 

✓ 

When the temperature was between 20°C 

and 25°C the device reported correctly as 

okay as shown below: 
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Humidity 

is okay 

Temperature 

is okay 

Correctly reports to the user when 

humidity and temperature are in the 

acceptable range every 5 second of 

each other 

✓ 
Device reported that the temperature and 

humidity was okay. As shown below: 

 

Humidity 

is high 

Temperature 

is low 

Correctly reports to the user when 

humidity is too high and temperature 

is too low every 5 second of each 

other 

✓ 

Device reported that the humidity was too 

high and the temperature was too low. As 

shown below: 

 

Humidity  

is high 

Temperature 

is high 

Correctly report to the user when 

humidity and temperature is too high 

every 5 second of each other 

✓ 
Device reported that the humidity and the 

temperature was too high. As shown below: 
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Humidity  

is high 

Temperature 

is okay 

Correctly reports to the user when 

humidity is too high and temperature 

is in the acceptable range every 5 

second of each other 

✓ 

Device reported that the humidity was too 

high and the temperature was okay. As 

shown below: 

 

Humidity  

is low 

Temperature 

is low 

Correctly report to the user when 

humidity and temperature is too low 

every 5 second of each other 

✓ 
Device reported that the humidity and the 

temperature was too low. As shown below: 

 

Humidity  

is low 

Temperature 

is high 

Correctly report to the user when 

humidity is too low and temperature 

is too high every 5 second of each 

other 

✓ 

Device reported that the humidity was too 

low and the temperature was too high. As 

shown below: 
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Humidity  

is low 

Temperature 

is okay 

Correctly report to the user when 

humidity is too low and temperature 

is in the acceptable range every 5 

second of each other 

✓ 

Device reported that the humidity was too 

low and the temperature was okay. As 

shown below: 

 

Humid  

is okay 

Temperature 

is high 

Correctly report to the user when 

humidity is in the acceptable range 

and temperature is too high every 5 

second of each other 

✓ 
Device reported that humidity was okay and 

temperature was too high. As shown below: 

 

Humid  

is okay 

Temperature 

is low 

Correctly report to the user when 

humidity is in the acceptable range 

and temperature is too low every 5 

second of each other 

✓ 
Device reported that humidity was okay and 

temperature was too low. As shown below: 
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1.6 System Explanation 
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1.7 Conclusion  

1.7.1 Overview  

The designed monitoring device works successfully as it does report correctly to the user when the 

humidity and temperature is too high or low or within the comfortable range. This works for all 

eventualities from one condition being meet, too more complex eventualities where two different 

condition are being meet. It also gives clear indication to the user if it is low or high condition that 

has been meet has the buzzer and a light will go off. 

1.7.2 Improvements  

However, the device is very simple as it only reports to the user the level of temperature and 

humidity at comparison to the comfortable level. A few modifications could be made to make the 

device function better. If more components were added to device, it could make it more functional. 

A list few components that could be added: 

• Light Sensor: This would mean that the device could do something else whilst it’s dark. 

This could mean that the device can switch off at night as there is no one in the office so 

reporting would be pointless. However, another option it could still be collecting the levels 

but instead of reporting it, it collect an average. When it’s light enough, it displays these 

averages for both humidity and temperature to the user. 

• Battery Powered Power Supply: This could mean that device can have alternative ways to 

power the device and giving it more flexibility to move around the test server room and 

collected and average of the entire room instead of the right side of the room.   

• Keypad (6x4):  This could give more function to the already built in features of the 

monitoring device. As the button could be used to disable buzzer/light but could mean the 

change the range of temperature and humidity to more appropriate level as the seasons 

change.  
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All these can be added to the current monitoring device as shown the schematic below: 

 

1.7.3 Conclusion 

Even at the current state, the monitor device has met the requirement of the brief has it does keep 

track of the temperature and reports if goes out or within the set comfortable level which has been 

researched. When it is not in the comfortable level it will alert the user. On top of this the device 

also monitors the humidity and report the level the humidity. If both go outside if the comfortable 

level it will alert the user in multiple ways. As it will displays if it is too high or low with collected 

value on LCD and give light indication and buzzer indication. However, improvements could be 

made to increase the functional but the brief has still met at its current state.  
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2.0 Data Sheets 
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2.1.1 Humidity and Temperature Sensor Data Sheet  

 

Adafruit (2019) 

 

Adafruit (2019) 
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Adafruit (2019) 

 

Adafruit (2019) 
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Adafruit (2019) 

 

Adafruit (2019) 
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Adafruit (2019) 

 

Adafruit (2019) 
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Adafruit (2019) 
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2.1.2 Microcontroller Data Sheet  

 

Orangepip (2019) 

 

Orangepip (2019) 
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Orangepip (2019) 

 

Orangepip (2019) 
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2.1.3 LCD Data Sheet  

 

DFRobot (2019) 

 

DFRobot (2019) 
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

 

DFRobot (2019) 

 

DFRobot (2019) 
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DFRobot (2019) 

 

DFRobot (2019) 
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DFRobot (2019) 

 

DFRobot (2019) 
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DFRobot (2019) 

 

DFRobot (2019) 
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2.1.4 Buzzer Data Sheet  

 

CUI Inc (2007) 
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2.1.5 LED’s Data Sheet  

Green LED 

 

Kingbright (2019) 

 

Kingbright (2019) 
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Kingbright (2019) 

 

Kingbright (2019) 
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Kingbright (2019) 
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Orange LED 

 

Kingbright (2019) 

 

Kingbright (2019) 
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Kingbright (2019) 

 

Kingbright (2019) 
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Kingbright (2019). 
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Red LED 

 

Kingbright (2019) 

 

Kingbright (2019)  
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Kingbright (2019) 

 

Kingbright (2019) 
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Kingbright (2019) 
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2.1.6 Resistors Data Sheet 

 

Yageo (2019) 

 

Yageo (2019) 



Office Environment Monitor 

HNC Electrical and Electronic Engineering 

 

Page 54 of 56   James Bacon 

 

Yageo (2019) 

  



Office Environment Monitor 

HNC Electrical and Electronic Engineering 

 

Page 55 of 56   James Bacon 

 

  

 

  

3.0 Reference Page and Bibliography 
 



Office Environment Monitor 

HNC Electrical and Electronic Engineering 

 

Page 56 of 56   James Bacon 

3.1.1 Reference Page  

Adafruit (2019). ‘DHT11 Temperature Humidity Sensor Datasheet’. [Online] Adafruit. Available 

at: https://www.adafruit.com/product/386 [Accessed: March 2019)].  

DFRobot (2019). ‘I2C 16x2 Arduino LCD Display Module Datasheet’. [Online] 

DFRobot.  Available At: https://www.dfrobot.com/product-135.html [Accessed: March 2019].  

Kingbright (2019). ‘WP710A10 LED’s Datasheets’. [Online] Kingbright.  Available At: 

http://www.kingbrightusa.com/KCpack.asp?txtPack=WP710A10 [Accessed: March 2019].  

Orangepip (2019). ‘Orangepip Kona328 Datasheet’. [Online] Orangepip. Available At: 

https://www.orangepipboards.com/  [Accessed: March 2019].  

HSE (2013). ‘Heat stress in the workplace’. [Online] Health and Safety Executive.  Available At: 

http://www.hse.gov.uk/pubns/indg451.pdf [Accessed: April 2019].  

Sarmiento (2016). ‘It's Not Just the Heat, It Really Is the Humidity: Know the Risks’. [Online] NBC 

News.  Available At: https://www.nbcnews.com/health/health-news/it-s-not-just-heat-it-really-

humidity-know-risks-n629486 [Accessed: April 2019].  

NHS (2017). ‘Keep war, keep well’. [Online] NHS.  Available At: https://www.nhs.uk/live-

well/healthy-body/keep-warm-keep-well/ [Accessed: April 2019].  

Yageo (2013). ‘Resistors Datasheet’. [Online] Yageo.  Available At: 

http://www.yageo.com/NewPortal/yageo?service=throughHole&layer2=Carbon%20Film 

[Accessed: March 2019].  

CUI Inc (2007). ‘CS-3606 Solid State Buzzer Datasheet’. [Online] CUI Inc.  Available At: 

https://www.cui.com/product/audio/buzzers/audio-indicators/cs-3606 [Accessed: March 2019].  

Grundy, R (2005). ‘Recommended Data Center Temperature & Humidity’. [Online] 

AVTECH.  Available At: https://avtech.com/articles/3647/recommended-data-center-temperature-

humidity/ [Accessed: April 2019].  

HSE (1992). ‘Sick building syndrome: Guidance for specialist inspectors’. [Online] Health and 

Safety Executive.  Available At: http://www.hse.gov.uk/foi/internalops/ocs/300-399/oc311_2.htm 

[Accessed: April 2019].  

3.1.2 Bibliography  

Blum, R. (2014). Arduino programming in 24 hours, Sams teach yourself. Indianapolis, Ind: Sams. 

Ganguly, A. (2014). Embedded systems.  Oxford: Alpha Science International. 

https://www.adafruit.com/product/386
https://www.dfrobot.com/product-135.html
http://www.kingbrightusa.com/KCpack.asp?txtPack=WP710A10
https://www.orangepipboards.com/
http://www.hse.gov.uk/pubns/indg451.pdf
https://www.nbcnews.com/health/health-news/it-s-not-just-heat-it-really-humidity-know-risks-n629486
https://www.nbcnews.com/health/health-news/it-s-not-just-heat-it-really-humidity-know-risks-n629486
https://www.nhs.uk/live-well/healthy-body/keep-warm-keep-well/
https://www.nhs.uk/live-well/healthy-body/keep-warm-keep-well/
http://www.yageo.com/NewPortal/yageo?service=throughHole&layer2=Carbon%20Film
https://www.cui.com/product/audio/buzzers/audio-indicators/cs-3606
https://avtech.com/articles/3647/recommended-data-center-temperature-humidity/
https://avtech.com/articles/3647/recommended-data-center-temperature-humidity/
http://www.hse.gov.uk/foi/internalops/ocs/300-399/oc311_2.htm

	PCEE4004 Embedded Systems _SEM2_James_Bacon.pdf
	LEVEL 4 ASSESSMENT SPECIFICATION 
	Contribution to Overall Module Assessment (%):

	JamesBacon

