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Learning
Goals

Discover how AI tools can support research
discovery and technical writing in engineering
contexts

Identify and compare tools for finding academic
papers, case studies, and technology trends

Apply best practices for using AI responsibly
and effectively



Outline Two Types of AI Tools 
General-purpose chatbots vs. Research-augmented tools

Use Cases
Scoping a new topic
Finding academic papers, case studies, design guidelines
Summarizing & engaging with long technical materials

Limitations in Engineering Context & 
Responsible Use of AI tools

1.

2.

3.



General chatbots  vs. Research tools
Trained on academic +/- open web data; 
Designed for research (in-depth search +
synthesis); Provide real sources.

Trained on open web knowledge;
Designed for answering general questions;
May provide fake sources.

Google Scholar Lab (new)
ChatGPT/Gemini Deep Research
Perplexity Pro Deep Research
Grok (Expert)
Poe (Deep research models)

$$$

$

$

vpn

ChatGPT, Claude, Gemini
MS Copilot
Perplexity, Grok, DeepSeek
Poe (most models)

vpn

$

Knowledge cut-off
Internet access

Elicit
Consensus
Undermind
Ai2 Asta

NotebookLM
Notion AI

vpn

https://scholar.google.com/scholar_labs/search
https://chatgpt.com/
https://aistudio.google.com/
https://www.perplexity.ai/
https://grok.com/
https://poe.com/
https://chatgpt.com/
https://claude.ai/
https://aistudio.google.com/
https://copilot.microsoft.com/
https://www.perplexity.ai/
https://grok.com/
https://chat.deepseek.com/
https://poe.com/
https://elicit.com/
https://consensus.app/
https://www.undermind.ai/
https://asta.allen.ai/chat
https://notebooklm.google/
https://www.notion.so/


“Pure LLM”

e.g.
Models with a knowledge
cut-off date (most models
on Poe)
Models that do not have
Internet access

“Retrieval-augmented”  (RAG)

e.g. 
Models that have Internet access;
Research tools trained on academic sources; 
NotebookLM, Notion AI that connect to your
own materials (knowledge base)

vs.
answers mainly
from training data

searches web or external sources
(then synthesize answer)

Always ask: “Where did the result come from?”

More relevant

Less hallucination



Hosts 200+ official bots + API
Updated timely (with modified versions)
Call on multiple models to do one task
Free tier: 3k credits/month; Pro: 1M credits/month

https://poe.com

*Based on LLM arena leaderboard: https://lmarena.ai/leaderboard (as of 24 Nov 2025)

Latest & most powerful models*:
Gemini-3-Pro; Gemini-2.5-Pro (Google)
GPT-5.1, ChatGPT-4o-Latest, o3 (OpenAI)
Claude-Sonnet-4.5; Claude-Opus-4.1 (Anthropic)
Grok-4.1 (xAI)
Qwen3-Max; Qwen3-VL-235B (Alibaba)
DeepSeek-V3.1; DeepSeek-R1 (DeepSeek)

https://poe.com/
https://lmarena.ai/leaderboard
https://poe.com/Gemini-3-Pro
https://poe.com/Gemini-2.5-Pro
https://poe.com/GPT-5.1
https://poe.com/ChatGPT-4o-Latest
https://poe.com/o3
https://poe.com/Claude-Sonnet-4.5
https://poe.com/Claude-Opus-4.1
https://poe.com/Grok-4.1-Fast-Reasoning
https://poe.com/Qwen3-Max
https://poe.com/Qwen3-VL-235B-A22B-T
https://poe.com/DeepSeek-V3.1
https://poe.com/DeepSeek-R1


Use Cases
Scoping a new topic
Finding academic papers, case studies, design guidelines
Summarizing & engaging with long technical materials



Use Case 1 - Scoping a new topic
From vague question → structured understanding of a topic

Scenario: 
You are exploring building-integrated photovoltaic (BIPV) facade
systems for high-rise office buildings in Hong Kong. You need a
quick overview of current practices, performance expectations,
and key risks, before diving into detailed standards. 

Source: Hong Kong Science Park, recreated with Nano Banana. 

Possible tools/models: 
Perplexity (Deep Research)
Grok-4 (Deep Search/Expert)
ChatGPT (Deep Research) (3 free quota/day)

(5 free quota/month)

http://ibse.hk/sbe/case_study/case/hk/sc_pk/fea_bipv.htm
https://www.perplexity.ai/
https://grok.com/
https://chatgpt.com/


Use Case 1 - Scoping a new topic
From vague question → structured understanding of a topic

Prompt: 
Provide an overview of building-integrated photovoltaic (BIPV) facade systems for high-rise
office buildings in subtropical, high‑humidity coastal cities such as Hong Kong.

Focus on:
- Typical annual electrical output (kWh/m²·year) for vertical facades facing different orientations
- Thermal and daylighting impacts on building performance
- Common failure modes and maintenance issues
- Any case studies or guidelines from Hong Kong, Mainland China, or nearby regions 
  (e.g. Singapore, Shenzhen, Guangzhou). 

Provide sources to case studies, guidelines, and peer-reviewed papers.
Provide a summary of findings in table format in the end.



Use Case 1 - Scoping a new topic
Demo chats

Perplexity Pro search (34 sources, shorter report, and fewer in-text citations)
Perplexity Pro (Gemini 3.0 Pro model) (53 sources)
Perplexity Deep Research (94 sources; comprehensive)

Grok (Grok 4.1 model) (65 sources, but very few in-text citations)
Grok 4 Deep Search (Expert model) (82 sources, more in-text citations)

ChatGPT Deep Research (18 sources, ask questions for clarification)
ChatGPT Deep Research - 2  run (32 sources; ask different questions for clarification)nd

   For reference (didn’t demo in class):  
GPT-5.1 (on Poe) (fake references; no in-text citations)
Gemini-3-Pro (on Poe) (fake references; no in-text citations)

https://www.perplexity.ai/search/provide-an-overview-of-buildin-xpCWilSMShKC5C3o4x3xzQ#0
https://www.perplexity.ai/search/provide-an-overview-of-buildin-J8cftVlYRimvFggxd.sg4A#0
https://www.perplexity.ai/search/provide-an-overview-of-buildin-tlgXKKRoTASCgQdEf_hUkw#0
https://grok.com/share/bGVnYWN5LWNvcHk_2df6f66b-5130-4faa-9398-c69aa41698af
https://grok.com/share/bGVnYWN5LWNvcHk_219268c4-d826-42fe-bcb2-a514231aecb3
https://chatgpt.com/share/69249535-8bbc-800d-898a-d264b1949841
https://chatgpt.com/share/69269858-08dc-800d-be37-541cc6a46dfd
https://poe.com/s/ahcj0VWMvjYLepkF1cL9
https://poe.com/s/3K97HWe4XeEYJOtNRT01


Use Case 2 - Finding academic papers,
case studies, design guidelines
In-depth search, read and synthesize

Scenario: 
You are preparing a design note for a rooftop PV system on a
commercial building in Hong Kong, assessing how cool roof coatings,
high ambient temperatures impact PV module temperature and
energy yield. You are looking for relevant journal articles, recent case
studies, design guidelines, etc. 

Source: HKUST Solar PV System, recreated with Nano Banana. 

Possible tools/models: 
Perplexity (Deep Research)
Elicit (Deep Research)
Undermind / Ai2 Asta Undermind

https://cmo.hkust.edu.hk/sites/default/files/2024-10/Solar_PV_System.pdf
https://www.perplexity.ai/
https://elicit.com/
https://www.undermind.ai/
https://asta.allen.ai/


Use Case 2 - Finding academic papers,
case studies, design guidelines

Prompt: 
Find recent case studies, field measurements, simulation studies, or design guidelines on
rooftop PV systems installed over high-albedo ‘cool roofs’ in hot-humid or subtropical climates,
especially in Hong Kong, Southern China, or Southeast Asia.

(List results with source links in table format, categorized by doc types)

In-depth search, read, and organize



Demo chats

Perplexity Deep Search (74 sources; summary in table format, organized by doc type)

Elicit - Deep Research (100 papers; literature matrix, can add custom columns)
Undermind (189 papers; ask questions for clarification; exhaustive search)
Ai2 Asta (normal: 69 papers; work harder: 274 papers; exhaustive search; reason for relevancy)

   For reference (didn’t demo in class): 
Consensus Deep Research (50 papers; a comprehensive report)
Google Scholar Lab (31 papers; brief summary of each article)

Use Case 2 - Finding academic papers,
case studies, design guidelines

https://www.perplexity.ai/search/find-recent-case-studies-field-keMTpDSDTLOgl4qPiuVzDA?preview=1#0
https://elicit.com/find-papers/08cf4b3e-89ec-4013-af8b-b1c13d124382
https://app.undermind.ai/report/fba8ad4d147eff196a6268bfd10a1b108846684b4dbc69cec3c918213150d8dc
https://asta.allen.ai/share/e2ad4a22-5766-4ab8-afa9-44417526d5a0
https://consensus.app/search/find-recent-case-studies-field-measurements-simula/5oG_wPtjTU6fY1Q5wkSZ5w
https://scholar.google.com/scholar_labs/search/session/9365801776548753783?hl=en&inst=1381320739207392350


Primary Data
Source

Open web (social media) 
+ Academic

Semantic Scholar 
(academic papers)

Semantic Scholar 
(academic papers)

Best For...

Find "Grey Literature":
government guidelines,
industry reports, and news on
recent events.

Literature matrix with custom
fields; 
Data extraction (e.g. specific
design parameter)

“Guided search” - initial
clarifications; 
Exhaustive search

Weakness

Can hallucinate (fake citations,
wrong technical details); 
Mix non-peer-reviewed
sources.

Limited to academic papers; 
Limited to abstracts + OA
content; 
Miss industry standards or
local codes.

Slower (5~10mins); 
Limited to academic papers; 
Limited to abstracts + OA; 
Can be overwhelming with
too many results.

UndermindSumm
ary

https://www.semanticscholar.org/
https://www.semanticscholar.org/


Possible tools/models: 
NotebookLM
Perplexity (Space)
Notion AI AI

Use Case 3 - Summarizing & engaging with
long technical materials

Scenario: 
You receive a set of technical documents (over 200 pages), including a
handbook on PV systems and relevant standards. Your task is to review
the materials, extract key compliance requirements, and ensure your team
applies them during the design, installation, and operation of PV systems.

Summarize, organize readings, ask direct questions

Created with Nano Banana. 
“A graphic in a similar cartoon illustration style, depicting a stack

of technical documents related to PV systems and standards”

https://notebooklm.google/
https://www.perplexity.ai/spaces
https://www.notion.so/


Possible questions: 
Summarize the key points in the XXX document, in bullets / using “Template”
Ask direct questions, e.g. specific parameters

E.g. 
Summarize the key points in the Handbook, following this structure: xxx
What installation tolerances or conditions are required for PV modules to maintain
their certification under BS EN IEC 61215-1-4?
What fire safety classifications are mandated for BIPV systems?

Summarize, organize readings, ask direct questions

Use Case 3 - Summarizing & engaging with
long technical materials



       Free tier: 

Up to 50 sources per
notebook. 

Each source up to
500,000 words or
200MB uploaded files.

NotebookLM - Input sources

PDF, txt, docx, audio,
Youtube, etc.



NotebookLM - e.g. ask direct questions against uploaded files

Demo notebook not shared
due to copyright concerns. 



Notion AI - e.g. custom columns on readings, ask questions within specific content



Limitations in Engineering Context
& Responsible Use of AI tools



Limitation #1.
Limited understanding of current research & local context

=> Outdated knowledge: 
General AI models have training cut-offs. 
They may reference a standard that was valid in
2021 but was revoked or updated in 2023. This is
no longer a knowledge gap but a liability issue. 

=> Lack of site-specific/proprietary data:
General AI models do not know your “institutional
knowledge”. They cannot troubleshoot a custom-
built system as the data was never public. 

Suggestion:

❌ DO NOT use GenAI as your single
source for searching or fact-checking.

✔️ Use them as a companion. 
✔️ Compare & verify outputs against
       the right sources. 
✔️ Use RAG tools/platforms that can
       read your internal files. 



Suggestion:

✔️ Source tracking: Never accept a
specific value without finding the
manufacturer’s datasheet yourself.

✔️ Instead of asking AI to do math,
ask it to write Python script or Excel
formula. Code generation is usually
more reliable than direct calculation. 

=> Algorithmic bias: AI can amplify biases present
in its training data, e.g. favors popular answer not
necessarily the optimal engineering solution. 

=> Hallucination: General AI models can confidently
tell you that “Alloy X has a yield strength of 1000
MPa” or cite “ISO9001:2026” before it exists. It’s no
longer a fake citation issue but brings safety risk. 

=> Calculation failure: LLMs are language
predictors, not calculators. At this moment, they
are still bad at math. 

Limitation #2.
Risk of generating incorrect or biased content



=> “Average design” trap: 
General AI models are trained on existing data,
and tend to provide the most standard, textbook
solution. It cannot “think out-of-the-box” and
struggles to solve novel constraints. 

=> No originality & IP nightmare: 
Since AI synthesizes what it “finds”, it may
reproduce patented mechanisms or copyrighted
code/standard without attribution. 

Suggestion:

❌ DO NOT prompt AI “Suggest a new
mechanism / workflow for X.” 

✔️ Write your own design proposal or
hypothesis first, then ask the AI to
critique it. 
e.g. "Act as a senior structural engineer. Review my
design logic below and list 5 potential failure
modes I might have missed."

Limitation #3.
Lack of creativity, originality and depth



=> “Black box” mechanism: 
Engineering (especially in civil, aerospace, and
biomedical fields), requires an unbroken chain of
custody for decisions. We do not know how AI do
its “reasoning”, its decisions are inadmissible in
safety-critical environments. 

=> Non-deterministic output: 
Engineering relies on determinism. Running the
same query multiple times can return different
results. In an engineering workflow, this
inconsistency is dangerous.

Suggestion:

❌ DO NOT use AI-generated
justifications in regulatory documents. 

✔️ When searching requirements,
force AI to ground its answer in
research or specific engineering codes. 
e.g. "Summarize the fire safety requirements,
citing specifically from NEC."

Limitation #4.
Lack of transparency and reproducibility



Data Privacy & Security

❌ Do Not upload proprietary data,
unreleased site data, or confidential client
reports to public AI models (e.g. ChatGPT,
Gemini, Perplexity, or Poe) unless you are
in certain Enterprise plans. 

By default, your chats, uploaded docs are treated as
“user content” and can be sent to service providers to
train their models unless you turn this off. 

To turn this off: 
ChatGPT: Data controls. 
Gemini: Gemini Apps activity. 
Perplexity: Preferences > AI data retention. 

(Privacy policy: OpenAI; Gemini; Perplexity; Poe)

Consider: 
Local RAG systems

NotebookLM - claim that they do not use
personal data, including source uploads,
queries, and model responses, to train AI
models. (About NotebookLM)

Notion & Notion AI - claim that they “do
not use Customer Data to train any
models” (including free-tier). “For all non-
Enterprise plan workspaces, LLM providers
(e.g. OpenAI) only retain Customer Data
for 30 days or fewer before deletion.”
(Notion AI privacy practices)

https://openai.com/policies/privacy-policy/
https://myactivity.google.com/product/gemini?utm_source=help
https://www.perplexity.ai/help-center/en/articles/11564572-data-collection-at-perplexity
https://poe.com/pages/privacy
https://support.google.com/notebooklm/answer/16164461?hl=en&co=GENIE.Platform%3DDesktop#:~:text=As%20a%20Google%20Workspace%20or,used%20to%20train%20AI%20models.
https://www.notion.com/help/notion-ai-security-practices


Pick the right tool for the right task
e.g. current practices → models that can search; find
research papers → research tools

Always trace and verify
In engineering, hallucination is a safety risk. Always
trace AI claims back to the original standard or
guideline. 

Use AI to scope topics and synthesize data, but
reserve the final engineering judgment for yourself.

Key
Takeaways


