UT A 2026 ASHRAE Competition - HVAC Design Calculations ,ﬂ
kY

College of Engineering ME Senior Design

Lujan, J., Seror 1V, G., Torres, G., Ho, K., Banskota, S.

Executive Summary Load Calculations Deliverables

¢ Bluebeam — PDF markup software
* Hourly Analysis Program (HAP) - Load Calculation Program

This HVAC project is a senior design project that will
participate in the ASHRAE HVAC Design Calculation
Competition. The building that is used for this

* Revit— 3D Architecture Engineering and Construction
(AEC) software used for mechanical plans.

competition is a theoretical university building in The loads for the university building were calculated in HAP. This
Denver, Colorado that is 93,000 sq. ft. This building load information combined with our zoning plan has been given to Aft iling the load calculati d auid d tes f dvi
" . o . er compiling the load calculations and guidance and quotes from our advisors
has classrooms, workshops, labs, server rooms, offices Texas AirSystems for system quotes and system sizing guidance. A piling ! g ‘q X ’
and more. Owner's requirements, floor plans we will select a system that best fits the needs of the client and meet all their
} . requirements.
required standards, and weather data are provided by T q . . o ) )
ASHRAE. Our senior design team’s goal is to design an — Sooling eciol A Heating Floor — The selected system that will be placed into the building to for proper installation
bl : |__Space Name (MBH) Load (CFM) | (MBH) | (sqfty | CFWsqft | and scheduling of components, e.g., ductwork. The model of the building was
HVAC system for this building. To do this, we work Zone 01
with the following programs: Bluebeam Revu, Hourly Metal Work Shop 1210 1535 June 1900 | 10501 7 12554 ) done first by using the drawing files given by ASHRAE for a 2D drawing and then
: 4 Metal Work Shop 1220 77.7 June 19:00 5318 5.1 796.5 6.68 . .
Analysis Program (HAP), and Revit. These programs Zore 02 build the 3D model on the drawing.
are used to mark up the floor plans given, calculate ;abSup:oLr;;iszao 26 JJm\e:: gg 2589 01 Zig: 12.73 Our final deliverable is a 35-page technical report for our load calculations and
| N lesearc 13.0 uly 21 8156 0.1 12.73 . . . . .
the loads in the building, and placement of system(s) Research Lab 1240A m July 2100 572 32 3689 155 system election as well as a 15-minute visual aid (PowerPoint or YouTube)
. - . . . Research Lab 1250 17.3 August 21:00 1182 0.1 868.3 1.36 ibi i i
in the building, respectively. The task list for this e s | v T describing our reasoning for the system selection.
project includes floor plan mark ups, rendering a 3D Zone 03
o1gs . . . . . Classroom 1100 222 November 13:00 10471 7.0 827.8 12.65
model of the building, importing given information Glassroom 1110 150 | October 14:00 | 17496 5 13831 | 1065
and room specifications to calculate the loads, HVAC Classroom 1120 193 | November 13:00 8924 53 7054_| 1265
R . R Classroom 1130 225 November 13:00 10832 6.7 856.3 12.65
system(s) selection, making mechanical floor plans, Classroom 1140 275 | November 13:00] 11985 701 9474|1265
and finalizing HVAC design Classroom Support 1120A 6.8 November 12:00 466 23 114.0 4.09
. L1 West Corridor 1000C 4.0 September 16:00 275 1.5 2010.7 0.14

Background HAP Loads and Airflows Output Table (Excerpt)
System Selection

HVAC systems are essential for maintaining the

well-being of people in buildings. They are also The selection of the systems is dependent on the goals that need to be met for
among the largest consumer of energy in a building, this competition. Service Life and Reliability are weighted heavily based on their
therefore, designing an efficient HVAC system is a importance. There are more criteria than these 3, but this is just an excerpt.

major engineering challenge. Since buildings
account for 37% of U.S. energy consumption, = B - =

improving HVAC efficiency is also important for Factor [ weight| vRE| vay | Gsip | Vizbted Weighed Weighied
sustainability. The ASHRAE HVAC Design e
Calculations Competition represents the initial mpeetehig)) * |2 V| [ e 8 - Building Exterior in Revit
steps of an efficient HVAC system which involves sevieeLife | o | 1| 2| 3 9 18 27
accurate load calculations, appropriate system R w

eliability 2 2 1 X 18 9 27
selection, and compliance with ASHRAE standards. —— Acknowledgements
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