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3rd National Aerospace Conceptual Design Competition (NACDeC-III)
Background:
The Design Division of Aeronautical Society of India was set up in 2017. It is expected to act as a torch bearer for aerospace design professionals, and to help them scale the professional heights by offering a platform for inter-organisational exchange of ideas, to report professional contributions, to meet, interact and learn from professionals from across the world, and to update and augment professional knowledge. 
One of the mandates of this Division is to encourage and nurture Aerospace design related activities in the country, especially among the engineering college students, and encourage them to apply their mind to address challenging aerospace design problems that are relevant to the needs of our country. 
With this in mind, the Design Division has decided to conduct a yearly National Aerospace Conceptual Design Competition (NACDeC) for students. The competition will be open to teams of Masters and/or Undergraduate students of Aeronautical or Aerospace Engineering department from CFTIs, or AICTE approved institutions in India. Each institute can nominate only one team consisting of max. 05 (Five) members, and one Faculty mentor. The role of the Faculty mentor is purely administrative in nature, and to liaise with the competition organisers on all policy matters. The Faculty mentor is not supposed to be an active member of the team, or to carry out any specific tasks related to the project.
The first NACDeC was conducted in 2017-18, and the problem statement was related to conceptual design and sizing of a multi-role amphibian aircraft.
The second NACDeC was conducted in 2018-19, and the problem statement was related to conceptual design and sizing of an unmanned high altitude platform.
The third NACDeC is being conducted in 2019-20, with the details as outlined below.
Schedule of activities:
NACDeC-III will be conducted in two Stages, as per the following schedule:
	Stage-I
	Stage-II

	Deadline (2019)
	Task
	Deadline (2020)
	Task

	15th Oct
	Launch of NACDeC-III
	31st Mar
	Mid-Term Review

	15th Nov
	Submission of Letter of Intent
	31st Apr
	Second Webinar

	16th Dec
	First Webinar
	30th May
	Final Report Submission

	25th Dec
	Submission of Initial Concept
	30th June
	Shortlisting of teams for Stage-III

	31st Dec
	Shortlisting Teams for Stage-II
	08th Aug
	Stage-III Presentation (Finals)



Host Branch: 
The competition will be hosted by the Mumbai Branch of The Aeronautical Society of India. A committee consisting of members of Executive Committee of Design Division and Mumbai Branch will carry out the overview webinar, evaluation of initial concepts, shortlisting of the teams for the final presentation, and declaration of the winners. 
Prizes and Certificates:
	Description
	Prize Money

	First Prize
	INR 20000

	Second Prize
	INR 15000

	Third Prize
	INR 10000



The members and Faculty mentors of teams shortlisted for Stage-III of the competition will be given commendation certificates. Further, the return travel expenses  (limited upto 2AC Rail fare for the shortest distance) for the outstation teams will be reimbursed from their college to the venue of Stage-III presentation, and suitable accommodation will be provided. No reimbursements will be made for local travel, as well as for Teams who are based locally.  
NACDeC-III Webinars:
Two webinars will be conducted via ZOOM video conferencing, which will allow the participating teams to interact with the organisers of NACDeC-III. The aim of these webinars is to clarify any doubts that the teams may have related to the rules and regulations of NACDeC-III, mission requirements, or to seek information and guidance on carrying out the various tasks.
NACDeC-III Notifications: 
All notifications related to NACDeC-III will be communicated via the following webpage:
http://www.aerosocietymumbai.org/nacdec3 
In addition, a specific e-mail address, viz., <nacdec.aesi@gmail.com> has been created for all communications exclusively related to NACDeC-III. Emails sent to any other address will be ignored. Members of all teams will also be added to a dedicated WhatsApp group, to enable quick communication.
NACDeC-II Problem Statement:
The problem statement for NACDeC-III is listed vide Appendix-I
Evaluation Criteria:
The competition will be conducted in three stages. The evaluation Criteria for each stage is listed vide Appendix-II. The decisions of the NACDeC-III organizers about the results will be final and binding on all the competitor teams, and no objections will be accepted.  


Appendix-I 
Request for Proposal (RFP) for 
High Altitude Long Endurance Aerial Platform (HALEAP)
Background
In recent years, there is an increasing interest in the development of aerial platforms that have long endurance while operating at high altitudes, for telecommunications, digital broadcasting, and remote sensing applications. Such systems can be utilized as multi-mission platform to increase the cost-effectiveness and affordability for these applications. These systems are required to maintain a quasi-stationary position while operating in the lower altitudes of Stratosphere, where ambient wind speeds are of low magnitude.

Problem Statement
Design a High Altitude Long Endurance Aerial Platform (HALEAP) for station-keeping at four fixed locations, and moving between them, while carrying a dedicated communications payload.
Mission Requirements
1. The HALEAP must be able to maintain its position over a Metro city for around three months, and the relocated to another Metro city within five days, as follows:
Midnight of 31st December to Midnight of 25th March: 	Over Delhi
Midnight of 31st March to Midnight of 25th June: 	  	Over Kolkata
Midnight of 30th June to Midnight of 25th September:	  	Over Chennai
Midnight of 30th September to Midnight of 25th December: 	Over Mumbai
2. The HALEAP may be deployed at any altitude between 15 km and 20 km AMSL, but it should be able to always maintain its location within a ground footprint of 5 km x 5 km during the entire period of deployment above the Metro city over which it is deployed.
3. The system should be able to generate adequate power to maintain station, and to relocate to the next location within five days, without the need to bring it down. 
4. The HALEAP should be able to cater for a continuous power consumption of 1000 W by a payload weighing 100 kg.
5. The HALEAP should be able to take-off and land within 2 km @ ISA sea-level.
6. Assume all flight operations are conducted in Indian Reference Atmosphere (IRA). However, the variation in the magnitude and direction of ambient winds must be considered while designing the HALEAP, using models such as the Horizontal Wind Model developed by US Naval Research Laboratory in 2008[footnoteRef:1], and updated in 2015[footnoteRef:2]. [1:  Drob, D. P., et al. (2008), An empirical model of the Earth’s horizontal wind fields: HWM07, J. Geophys. Res., 113, A12304, doi:10.1029/2008JA013668.]  [2:  Drob, D. P., et al. (2015), An update to the Horizontal Wind Model (HWM): The quiet time thermosphere, Earth and Space Science, 2, 301–319, doi:10.1002/2014EA000089] 

Appendix-II 
Evaluation Criteria for NACDeC-III
Stage-I
In the first stage, all registered teams will submit a report describing their Initial Concept, examined by a panel of judges decided by the NACDeC-III organizers. The aim of this review will be to check if the teams have carried out sufficient literature survey and background study about the type of aircraft being designed, identified the critical requirements and desirable features, and have a clear-cut roadmap for the tasks to be done in the next stage. Based on this review, ten teams will be shortlisted for the second stage.
 Stage-II
The second stage will consist of a mid-term review, and the final review. 
Mid-Term review: This will be in the form of evaluation of a report, in which each team will be required to submit a summary of work done so far, and the proposed plan of action. Based on a critical review of these reports, some teams may be disqualified from further stages of the completion, if not enough progress in the project work is seen and/or the proposed action plan is assessed to be illogical, impractical, or unsustainable. 
Final Review: This will be in the form of an evaluation of a report, followed by a detailed presentation. The review of the report will be based on the following criteria.
A. Technical Content (40 points)
· Does the submitted design meet RFP requirements?
· Are the assumptions clearly stated and logical?
· Does the team have a thorough understanding of the analyses tools used?
· Are all major technical issues and points considered in the analyses?
· Have proper trade studies been performed during the design process?
· Is the report well balanced, and are all important systems and sub-systems properly elaborated?
· Are all technical drawings clear, descriptive, and represent a feasible design? 

B. Application & Feasibility (25 points)
· Is there a proper justification and substantiation of all technologies proposed?
· Are critical technological issues appropriately emphasized? 
· Have affordability considerations influenced the design process?
· Have safety, reliability and maintainability features been incorporated in the design?
· Have the constraints from materials and manufacturability been considered in the design process?
· Have the operational issues adequately addressed in the final design?
 
C. Originality (20 points)
· Does the concept demonstrate originality and aesthetics?
· Does the proposed concept contain innovative solutions to address the problems?

D. Organization & Presentation (15 points)
· Does the report meet all format and content requirements?
· Is the Executive Summary self-contained, and contains all the pertinent information?
· Is the proposal is well organized and information readily accessible and in a logical sequence?
· Does the report contain clear and uncluttered graphs and drawings?
Stage-III: Based on a scrutiny of the final reports, five teams will be shortlisted for Stage-III, and will be invited to make a detailed presentation on their project. Instructions for the presentation will be communicated nearer the time of presentation. 
Tasks to be (and not to be) done:
Table-I lists down the tasks that the team is expected to focus on, and also the tasks that are not expected to be carried out in this exercise.
TABLE-I List of Tasks that are (and are NOT) to be carried out
	Tasks that are to be carried out
	Tasks that are NOT to be carried out

	Survey of similar existing aircraft
	Acquisition Cost Estimation

	Initial Sizing
	Operating Cost Estimation

	Configuration Selection
	Estimation of demand for use

	Aerodynamic Analysis
	Operation related issues

	Constraint Analysis
	Operational Profit / Loss estimation

	Power-plant selection and Sizing
	Financial viability of the project

	Structural Layout and Sizing
	Amount to be charged to the users

	Performance Estimation
	Arriving at maintenance schedules

	Range-Payload Diagram
	Possibility of licenced production

	Sensitivity Analyses of key parameters
	Commercial and non-technical analyses 
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