MAK?2142 Thermodynamics IT
Project 1: Gas Turbine Cycle

PROJECT 1:
Assignment Date:
Due Date:

15.04.2020
27.04.2020

Project Description:
You are requested to perform a project study for a
newly built small community to generate the
electricity needed by its inhabitants. You are, in this
regard, requested to consider an air-standard
Brayton cycle. Assume an isentropic efficiency of
88% for both compressor and turbine. You are
requested to develop and analyze a system by
considering heat input from two out of three fuel
groups, namely liquid, gas and solid fuels.
1) Follow the following solution procedure:

Design a power plant and run it at least for two
types of fuels selected

Make problem statement

Show the cycle on a T-s diagram

Make CONCEPTUALLY CORRECT
assumptions

List all properties obtained and/or calculated
and/or assumed in the table form for the plant based
on the state points

Write all balance equations (mass, energy,
entropy, and exergy) for each device

Perform the calculations through Thermoflex
software package for all mass flow rates, heat and
work rates, efficiencies for all components and the
entire system

Entropy and exergy analyses will be
performed separately through the balance equations
to calculate entropy generations and exergy
destructions for each unit

Discuss results (with reasoning and
verification)

2) Discuss both cost and environmental impact
issues for the cases considered.

Remarks:

a) Use Thermoflex software for the above
calculations. Download the software through link
below:
https://www.thermoflow.com/Demo/tmp/Thermoflo

w 23 Free Trial Setup - A549A -2 - 10.exe
b) The project report will be submitted via e-mail,
ozgen.acikgoz@gmail.com

MAK2142 Termodinamik IT
Proje 1: Gaz Tiirbini Cevrimi

PROJE 1:
Verildigi Tarih: 15.04.2020
Teslim Tarihi: 27.04.2020

Proje Tanimu:

Sakinlerinin ihtiya¢ duydugu elektrigi tiretmek icin
yeni inga edilmis kii¢iik bir yerlesim yerinde bir
proje calismas1 yapmaniz isteniyor. Bu baglamda,
hava ile ¢alisan bir Brayton ¢evrimini dikkate alin.
Kompresor ve tiirbin i¢in izantropik verimleri % 88
kabul edin. S1vi, gaz ve kat1 yakitlardan ikisinden
gelen 1s1 girdisini dikkate alarak bir sistem gelistirip
analiz edin.

1) Asagidaki ¢6ziim adimlarini takip edin:

Bir gii¢ cevrimi tasarlaym ve en az 2 farkli
yakit ile analiz edin.

Problemi belirleyin.

Cevrimi bir T-s diyagraminda gdsterin.

KAVRAMSAL olarak DOGRU varsayimlar
yapin.

Elde edilen ve/veya hesaplanan ve/veya kabul
edilen tiim 6zellikleri durum noktalarina gore bir
tablo yapin.

Her bir cihaz i¢in tlim denge denklemlerini
(kiitle, enerji, entropi ve ekserji) yazin.

Tiim sistem i¢in Thermoflex yazilimini
kullanarak kiitle akis hizlar, 1s1l giig, is ve verim
hesaplamalarini yapin.

Her bir bilesendeki entropi tiretimi ve ekserji
yok oluslarini hesaplamak i¢in denge denklemlerini
kullanarak entropi ve ekserji analizlerini yapin.

Sonugclari tartisin (nedenleri ve dogrulamalar
ile)

2) Ele alinan durumlar i¢cin hem maliyet hem de
cevresel etki konularini tartisin.

Notlar:

a) Yukaridaki hesaplamalar i¢in Thermoflex
yazilimini kullanin. Yazilim asagidaki linkten
indirilebilir:
https://www.thermoflow.com/Demo/tmp/Thermoflo
w 23 Free Trial Setup - A549A -2 - 10.exe

b) Proje raporu e-mail ile gonderilecektir.




MAK?2142 Thermodynamics IT
Project 2: Steam Turbine Cycle

PROJECT 2:
Assignment Date:  15.04.2020
Due Date: 04.05.2020

Project Description:

You are requested to perform a project study for a
newly built small community to generate the
electricity needed by its inhabitants. You are, in this
regard, requested to consider a steam power plant.
Assume an isentropic efficiency of 90% for both
pump and turbine. You are requested to develop and
analyze a system by considering heat input from
two out of three fuel groups, namely liquid, gas and
solid fuels.

1) Follow the following solution procedure:

Design a steam power plant and run it at least
for two types of fuels selected

Make problem statement

Show the cycle on a T-s diagram

Make CONCEPTUALLY CORRECT
assumptions

List all properties obtained and/or calculated
and/or assumed in the table form for the plant based
on the state points

Write all balance equations (mass, energy,
entropy, and exergy) for each device

Perform the calculations through Cycle-Tempo
software package for all mass flow rates, heat and
work rates, efficiencies for all components and the
entire system

Entropy and exergy analyses will be
performed separately through the balance equations
to calculate entropy generations and exergy
destructions for each unit

Discuss results (with reasoning and
verification)

2) Discuss both cost and environmental impact
issues for the cases considered.

Remarks:

a) Use Cycle-Tempo software for the above
calculations. Download the software through link
below:
http://www.asimptote.nl/software/cycle-tempo/
b) The project report will be submitted via e-mail,
ozgen.acikgoz(@gmail.com

MAK2142 Termodinamik IT
Proje 2: Buhar Tiirbini Cevrimi

PROJE 2:
Verildigi Tarih: 15.04.2020
Teslim Tarihi: 04.05.2020

Proje Tanimu:

Sakinlerinin ihtiya¢ duydugu elektrigi tiretmek icin
yeni inga edilmis kii¢iik bir yerlesim yerinde bir
proje calismas1 yapmaniz isteniyor. Bu baglamda,
bir buharli gii¢ santralini dikkate alin. Pompa ve
tiirbin i¢in izantropik verimleri % 90 kabul edin.
S1vi, gaz ve kat1 yakitlarin ikisinden gelen 1s1
girdisini dikkate alarak bir sistem gelistirip analiz
edin.

1) Asagidaki ¢6ziim adimlarini takip edin:

Bir buharl1 gii¢ ¢evrimi tasarlayin ve en az 2
farkl1 yakit ile analiz edin.

Problemi belirleyin.

Cevrimi bir T-s diyagraminda gdsterin.

KAVRAMSAL olarak DOGRU varsayimlar
yapin.

Elde edilen ve/veya hesaplanan ve/veya kabul
edilen tiim 6zellikleri durum noktalarina gore bir
tablo yapin.

Her bir cihaz i¢in tlim denge denklemlerini
(kiitle, enerji, entropi ve ekserji) yazin.

Tiim sistem i¢in Cycle-Tempo yazilimin
kullanarak kiitle akis hizlar, 1s1l giig, is ve verim
hesaplamalarini yapin.

Her bir bilesendeki entropi tiretimi ve ekserji
yok oluslarini hesaplamak i¢in denge denklemlerini
kullanarak entropi ve ekserji analizlerini yapin.

Sonugclari tartisin (nedenleri ve dogrulamalar
ile)

2) Ele alinan durumlar i¢cin hem maliyet hem de
cevresel etki konularini tartisin.

Notlar:

a) Yukaridaki hesaplamalar i¢in Cycle-Tempo
yazilimini kullanin. Yazilim asagidaki linkten
indirilebilir:
http://www.asimptote.nl/software/cycle-tempo/
b) Proje raporu e-mail ile gonderilecektir.




MAK?2142 Thermodynamics IT
Project 3: Refrigeration Cycle

PROJECT 3:
Assignment Date:  15.04.2020
Due Date: 11.05.2020

Project Description:

You are requested to perform a project study for a
newly built house or an apartment to provide a
cooling needed by the family. You are, in this
regard, requested to consider a refrigeration cycle.
Assume an isentropic efficiency of 92% for
compressor. You are requested to develop and
analyze a system by considering the properties of
the selected refrigerants.

1) Follow the following solution procedure:

Design a steam power plant and run it at least
for two types of refrigerants selected

Make problem statement

Show the cycle on a T-s diagram

Make CONCEPTUALLY CORRECT
assumptions

List all properties obtained and/or calculated
and/or assumed in the table form for the plant based
on the state points

Write all balance equations (mass, energy,
entropy, and exergy) for each device

Perform the calculations through CoolPack
software package for all mass flow rates, heat and
work rates, efficiencies for all components and the
entire system

Entropy and exergy analyses will be
performed separately through the balance equations
to calculate entropy generations and exergy
destructions for each unit

Discuss results (with reasoning and
verification)

2) Discuss both cost and environmental impact
issues for the cases considered.

Remarks:

a) Use CoolPack software for the above
calculations. . Download the software through link
below:

https://www.ipu.dk/products/coolpack/

b) The project report will be submitted via e-mail,
ozgen.acikgoz@gmail.com

MAK2142 Termodinamik II
Proje 3: Sogutma Cevrimi

PROJE 3:
Verildigi Tarih: 15.04.2020
Teslim Tarihi: 11.05.2020

Proje Tanimu:

Bir ailenin ihtiya¢ duydugu sogutmay1 saglamak
icin yeni insa edilmis bir ev veya kiigiik bir daire
i¢in bir proje ¢aligsmasi yapmaniz isteniyor. Bu
baglamda, bir sogutma ¢evrimi dikkate almaniz
isteniyor. Kompresor i¢in izantropik verimi % 92
kabul ediniz. Belirleyeceginiz bir sogutucu akiskana
ait ozellikleri dikkate alarak bir sistem gelistirip
analiz etmeniz isteniyor.

1) Asagidaki ¢6ziim adimlarini takip edin:

Bir sogutma ¢evrimi tasarlayin ve en az 2
farkli sogutucu akisgkan ile analiz edin.

Problemi belirleyin.

Cevrimi bir T-s diyagraminda gdsterin.

KAVRAMSAL olarak DOGRU varsayimlar
yapin.

Elde edilen ve/veya hesaplanan ve/veya kabul
edilen tiim 6zellikleri durum noktalarina gore bir
tablo yapin.

Her bir cihaz i¢in tlim denge denklemlerini
(kiitle, enerji, entropi ve ekserji) yazin.

Tiim sistem i¢in CoolPack yazilimini
kullanarak kiitle akis hizlar, 1s1l giig, is ve COP
hesaplamalarini yapin.

Her bir bilesendeki entropi tiretimi ve ekserji
yok oluslarini hesaplamak i¢in denge denklemlerini
kullanarak entropi ve ekserji analizlerini yapin.

Sonugclari tartisin (nedenleri ve dogrulamalar
ile)

2) Ele alinan durumlar i¢cin hem maliyet hem de
cevresel etki konularini tartisin.

Notlar:

a) Yukaridaki hesaplamalar i¢cin CoolPack
yazilimini kullanin. Yazilim asagidaki linkten
indirilebilir:
https://www.ipu.dk/products/coolpack/

b) Proje raporu e-mail ile gonderilecektir.




