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Project Description Graphical User Interface (GUI) Data Flowchart

Enersion is a clean energy start-up with a system called tri-generation Allows a user to input yearly energy demand of a building in hourly The following block diagrams visually show what happens to the raw input data. The

where they provide cooling, heating, and electricity to a customer. intervals, select location, sizing, electrical and gas rates, and light yellow blocks highlight the unit conversions, the blue blocks show data
displays it for the user in a date-selectable graph with variable

_ comparisons, the green blocks show the total project cost, and the orange blocks
running averages.

To assist their analysis, we created a GUI that displays input data such as

solar availability, electrical and hot water usage, cooling load, and show the CO2 production.
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Figure 3: Electrical energy demand with and without 18-

tri-generation and their corresponding trendlines Figure 6: Block Diagram depicting the calculations to analyze a building's current
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A S Sh Own in Fi gu r e 1’ th e in put t O En er Si Onl S SySt em iS S Ol a r radiation in \w, Get Data Outside Temperture Solar Radiation Electricity Demand Cooling Demand Hot Water Demand Cost | CO2 Emissions = Summary Heating KBTU 50728.6527 . . . . . . . . I
ot P size-variable tri-generation system on the building. Ultimately, Enersion's system

: : = / - Cooling Demand File CO02 Produced 1532726.6418 . . . . :
the form of specialized photo voltaic panels that generates both 5 will decrease the energy usage of a building from the grid reducing cost and CO2
. . ,;\. | Electricity kw 184014.6513 . .
electricity and hot water. They then leverage the hot water to power @ [eommmr )i | Ak | \ w \” | emissions.
- . . - . \; CASIO Total Demand | ‘ 1\ I ‘\ | T\ | | \ ‘ ‘ HCT'm::U jj::::s _ | : — —
their chiller, therefore producing cooling. The outputs of their system are e ——— =il il | M Ith i g o S MR o Mt 0 R - S
« e . - - g ‘ | | | 1 1 | j ‘ ] ‘;“1“ ‘ J J 1 ] l ‘ l' ‘ | ‘\‘ | co2 ::)duced 148114;869 \
hot water, electricity, and cooling. e [ “ | . ’ H [ u J H ' il | e . 2= = [ =R [
wen =13 L HWELH W0 R { 1 W | *»-r\;f»ﬂ u\ “ 7\4\‘\ Il “‘““w ( {11 e S I g 7 e 1 O+ g ) 5
100 i 1 L \ ; i \ i Il . %)
i m “ i m w Mw“ . i = = e = /
- é”llzl()l”lll(;“gg”gdll1léo ) :J 1‘ “ h lllw }‘ | ! ‘ ‘ I \ “ l J ‘ Cost $ 41736.0313 ;j::::; il 1 U_S:Therm ’ptgjl:?:d ?$$E raless P-o:;oz::zrsed > h;";;zjrs 7 hot\gater
DT W R T ‘v‘lm M I B -
o 01_Jan_2019‘ . 2019\Jan § S;Zitsglls
. To: 31—Dec—2019‘ >
|. ¥ U/ﬁ e Pthcurly - - With Rgicl’swgh mﬂ::plégy Reduction in Comparison New CO,
o Fig. 4 *| o [ monsol—Eate PG> e

Y
A

\'/ Fig. 2 Figure 4: Cost of energy upkeep with and without Tar | o] feen] | JSRG LS

7l total ”|total caisO > [HEED, 7| electricity g [ ;Z‘:jvu(c:t(i)(fn
demand emissions) | | SMSSOS CO, electricity
tri-generation and their corresponding trendlines | e———
In Figure 2, the storage capabilities of Enersion's system are displayed. o (e a *] (e
« . . Yﬁr ZG:gData — Outside Temperture = Solar Radiation | Electricity Demand | Cooling Demand | Hot Water Demand | Cost ~ CO2 Emissions | Summary Coo.ling - —— Fi L 7 E SS’?WZS
The system can store hot water and electricity produced in the daytime e e 8
- ) Cooling Demand File CO2 Produced 1532726.6418
to later be used at night when no energy is produced. @ (o] . System Comparison & Projections
Q Electricty Demand File Electricity kw 184014.6513
Figures 1 and 2 from www.enersion.com ® ]| | . , | Team Members
@ [ corerem \ H | Figure 8: Block diagram
Q Rates csv . | :1 “ J Cost $ 890023.4478 ggt?/tv:g?g;”asgg °
Solar Panel Param: B ‘ | ‘ ‘ | 1 ‘ “‘ ‘V | ‘ | i | C02 ’.’mduce" 1481147.869 ne;/ivnfg/sgfan;ho‘ver i I I u St rati ng th e Za C ka ry H O | | I ngWO rt h
Number of farj I 280 : Sl i ‘ | “’ l’ { Annu:; z:::n:; — Neen“é? sizr: Zn / (Span of years) .
B (i i fi “ \ combination of the data Elise Serrano
‘ JIE N 5‘)‘ Heating kBTU 3676.6576 Syeim
Electricity (I)II”2|0I”11|0””6|(;”I8|0”I1I(|)0 100 Fii | il ‘ “ I “ I .
W Ml N from the prior 2 block Steven Shaaya

Figure 5: CO, production of the building without | ... e Sy diagram resulting in cost

From: 01-Jan-2019 ‘ ; CO, produced

. . . . . Eduardo Mercado Figueroa
tri-generation and its corresponding trendline | = [wocun- \ -

Wkt and CO2 comparisons. _
Dennis Chhoeuk

(Span of years)

Interval: Hourly

Plot

New
CO,, produced
by building with
Tri-generation

Fig. 8

Acknowledgments

We would like to thank our advisor, Professor Saeed Manshadi, for his guidance
and support throughout this project. We would also like to thank our sponsor

Enersion for the opportunity to work with them. Sprl Nng 2022



