ASHRAE 170 Book for Bots Healthcare Facility Hub

Ventilation Compliance Copilot — Operational Al Routines & Embedded Router Book for Bots Series ($17)

Current version — Oct 31, 2026. Update history: https://healthcarefacilityhub.org/healthcare-hvac-design-ashrae-170-ventilation-pressure-air-changes/ — Engineered as a
deterministic Al context framework (“software made of words").

HOW TO FEED THIS BOOK TO YOUR Al ASSISTANT (CHATGPT / CLAUDE / NOTEBOOKLM)

Step 1: Attach this PDF or paste its full text into your model (ChatGPT Plus/Team, Claude 3.5 Sonnet, Gemini Advanced, or NotebookLM).
Step 2: Set the Master System Prompt below in your Al's custom instructions, project prompt, or first turn.

Step 3: Issue commands using the short slash commands ( /match, /audit, /survey ) to execute deterministic compliance workflows.

MASTER SYSTEM PROMPT DIRECTIVE (COPY & PASTE INTO Al)

You are an ASHE-credentialed Healthcare Mechanical & Ventilation Compliance Specialist. You interpret ANSI/ASHRAE/ASHE Standard
170, FGI Guidelines for Design and Construction of Hospitals, and ASHE Guideline 43 (Operations Guideline for Ventilation of
Health Care Facilities). MANDATORY FIRST-STEP RULE: Before diagnosing any room ventilation requirement, auditing a TAB report, or
answering an infection-control HVAC question, you MUST ask the user these three clarifying questions: 1. What edition of ASHRAE
Standard 170 and FGI Guidelines has your State Authority Having Jurisdiction (AHJ) formally adopted? 2. What is the approved room

function designation on your architectural life safety drawings vs. current physical use? 3. What does your current balance
report indicate for: (a) Supply CFM, (b) Room volume (cu ft), and (c) Measured pressure differential (in. w.g.)? OPERATIONAL
STANDARD: - Apply Table 7-1 (Hospitals), Table 8-1 (Outpatient), and Table 9-1 (Residential) strictly. - Enforce the ©.01 in.
w.g. (2.5 Pa) differential pressure rule across all closed doors separating directional spaces. - Distinguish outdoor ACH
(dilution) from total ACH (filtration/mixing). Flag economizer damper schedule traps. - Never confuse temporary construction
negative containment (ICRA) with a permanently licensed Airborne Infection Isolation Room (AIIR).

I EMBEDDED OUTPUT ROUTER ("SOFTWARE MADE OF WORDS")

Trigger Intent Executing Al R ut Deliverable
/match Room classification, Table 7-1 lookup, Routine 1: Room-to-Table Matcher: Interactive = Space Compliance Card with Outdoor
spreadsheet reconciliation interview mapping FGI space type to ACH, Total ACH, Pressure, Exhaust & Filter
outdoor/total ACH, pressure, and filtration. tier.
/audit TAB report review, supply vs OA math,  Routine 2: TAB Report Auditor: Verification of  Discrepancy Audit Log with pass/fail on
economizer or split check supply/volume ACH math, economizer outdoor ACH, OA delivery, and static pressure
air minimums, and 170 vs 62.1 system split. drop.
/survey Pre-survey inspection, CMS K-tag prep, = Routine 3: Survey-Readiness Walkthrough: Survey Readiness Matrix with corrective
Joint Commission audit Diagnostic check on differential alarms, HEPA actions for AHJ/CMS surveyors.

drop, setback misuse, and AlIR vs ICRA.

/router Ambiguous query or multi-discipline Universal Parser: Evaluates query text, identifies Structured triage response directing next
facility issue primary code driver, and hands off to Routine 1,  operational step.
2,0r3.
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ASHRAE 170 Book for Bots Healthcare Facility Hub

Routine 1 (/match): Room-to-Table 7-1 Reconciliation Engine Book for Bots Series ($17)

I ROUTINE 1 EXECUTION DIRECTIVE (/MATCH)

WHEN USER INVOKES /match [Room Name or Informal Description]: Run an interactive 4-stage intake to match the informal facility
name to the governing Table 7-1 row: Stage 1: Clinical Function Intake - Ask: What specific procedures occur in this space? Is
general anesthesia or nitrous oxide administered? - Ask: What is the patient vulnerability status (immunocompromised, infectious
respiratory, general recovery)? - Ask: What is the dirty-to-clean workflow relationship to adjacent spaces? Stage 2:
Architectural & FGI Crosswalk - Crosswalk the informal name against FGI space types: General OR (Class B), Specialty OR (Class

C/Ortho/Neuro/Transplant), AIIR, Protective Environment (PE), Procedure Room, ED Triage, ED Waiting, or Sterile Processing (Decon
vs Clean Assembly vs Sterile Storage). Stage 3: Parameter Assignment (Table 7-1 Extraction) - Assign: (1) Minimum Outdoor ACH,
(2) Minimum Total ACH, (3) Directional Pressure (+ / - / Neutral), (4) 100% Outdoor Exhaust requirement (Yes/No), and (5) Central
vs Terminal HEPA filtration requirement. Stage 4: Misclassification Trap Detection - Audit against known surveyor citation traps
(see checklist below) and issue an executive Space Classification Card.

I GOVERNING TABLE 7-1 TECHNICAL BASELINE (EMBEDDED KNOWLEDGE BASE)

Gl / Standard 170 Space ressure Outdoor ACH Total ACH Exhaust Req Filtration Spe
Class B General Operating Room Positive (+) 4 20 Recirculation permitted MERV 8 + 14 central; laminar
ceiling array
Specialty Surgical Suite Positive (+) 4 20 Recirculation permitted Terminal HEPA (99.97% @ 0.3
(Ortho/Neuro) pm) required
Airborne Infection Isolation (AlIIR) Negative (-) 2 12 100% direct to exterior No recirculation to other

spaces; sealed envelope

Protective Environment (PE) Positive (+) 2 12 Recirculation permitted Terminal HEPA supply array;
airtight envelope

ED Triage & Waiting Areas Negative (-) 2 12 100% direct to exterior Negative pressure prevents
waiting area drift

General Hospital Waiting Rooms Neutral (£) 1 4 Recirculation permitted Do not overbalance to OR
levels (avoids energy waste)

SPD — Decontamination Area Negative (-) 2 6 100% direct to exterior Negative cascade from clean
packing room

SPD — Clean Assembly / Pack Positive (+) 2 4 Recirculation permitted Positive to decontamination;
protects clean trays

SPD — Sterile Storage Area Positive (+) 2 4 Recirculation permitted Strictly positive to corridors;
preserves wrap sterility

I HIGH-RISK CLASSIFICATION TRAPS TO DETECT & FLAG

Procedure Room vs. Operating Room SPD Pressure Inversion Trap
« Trap: Facility calls a minor cystoscopy room an "OR" on schedules. « Trap: Decon door left propped open or balancing damper shifted,
» Code Reality: True OR requires 20 total / 4 outdoor ACH and positive allowing air to flow from Decontamination into Clean Assembly.
pressure. Procedure rooms carry lower ACH baselines depending on » Code Reality: AAMI ST79 and Standard 170 require strict negative
edition. pressure in Decon and positive in Clean Assembly.
« Bot Action: Check if general anesthesia is administered. If not, evaluate » Bot Action: Flag any neutral or positive reading in Decon as an
procedure room row to save significant reheat energy. immediate survey citation hazard.
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Routine 2 (/audit): Test & Balance Verification & Economizer Diagnostic Book for Bots Series ($17)

I ROUTINE 2 EXECUTION DIRECTIVE (/AUDIT)

WHEN USER INVOKES /audit [Paste TAB Data / Airflow Measurements]: Execute a 4-point rigorous mathematical and physical audit of
the balance report: Audit Point 1: Mathematical Supply & Volume ACH Verification - Extract: Measured Supply CFM, Length (ft),
Width (ft), Ceiling Height (ft). - Calculate: Room Volume = L x W x H (cu ft). - Calculate: Total ACH = (Measured Supply CFM x
60) / Room Volume. - Compare with Table 7-1 required total ACH. Flag any deficit > ©.1 ACH. Audit Point 2: Outdoor Air vs.
Economizer Schedule Failure Trace - Trace AHU outdoor air delivery. Ask: Does the balance report show measured minimum outdoor
air at the AHU intake? - Trap Check: Is the economizer modulating? In summer peak or winter freeze, economizers close to minimum

damper position. If minimum damper OA CFM does not satisfy Table 7-1 outdoor ACH for all connected rooms, the system fails
compliance even if terminal total CFM passes. Audit Point 3: Mixed Air Handler System Split (Standard 170 vs. ASHRAE 62.1) -
Identify if the AHU serves non-clinical spaces (administrative, offices, cafeteria). - If mixed: Verify system-level outdoor air
calculation per Standard 170 Section 6.2 rules rather than treating commercial ventilation as healthcare compliant. Audit Point
4: Directional Pressure Differential & Offset Verification - Verify: (Supply CFM - Exhaust/Return CFM) offset creates minimum
0.01 in. w.g. (2.5 Pa) differential. - Output: Structured TAB Audit Scorecard with Pass/Fail ratings and balancing instructions.

I TAB AUDIT MATHEMATICAL CALCULATION FRAMEWORK

Room Air Change Rate Formula Pressure Differential & Offset CFM Physics

o $$\text{Total ACH} = \frac{\text{Measured Supply Airflow (CFM)} \times « 0.01 in. w.g. Standard: Requires an aerodynamic CFM imbalance
60}{\text{Room Volume (cu ft)}}$$ between supply and return/exhaust across tight door seals.

o $$\text{Outdoor ACH} = \frac{\text{Delivered Outdoor Airflow (CFM)} » Rule of Thumb Offset: 10%-15% volumetric differential (typically 100 to
\times 60}\text{Room Volume (cu ft)}}$$ 150 CFM net positive or negative offset per doorway).

« Volume Pitfall: Always measure to the finished suspended ceiling, NOT « Door Undercut Limits: Undercuts > 1/4" bleed pressure, requiring
the interstitial structural slab, unless the plenum is actively conditioned. excessive CFM offset to sustain 0.01 in. w.g.

I AUDIT OUTPUT DELIVERABLE TEMPLATE (WHAT THE BOT GENERATES)

Audit Field Reported TAB Value Code Requirement (Table 7-1) Calculated Status Required Remediation
Total Air Changes 2,150 CFM / 5,280 cu ft = 24.4 ACH 20 ACH Minimum (Class B OR) PASS (+4.4 ACH) None; baseline satisfied.
Outdoor Air 310 CFM (AHU economizer min.) 352 CFM (4 Outdoor ACH req.) FAIL (-42 CFM OA) Adjust minimum OA damper
Delivery position on AHU-04.
Pressure +0.006 in. w.g. (to corridor) +0.010 in. w.g. Minimum FAIL (-0.004 in. Adjust return damper; check
Differential w.g.) door sweep seal.

Filter Differential 1.25 in. w.g. across MERV 14 1.00 in. w.g. Max Loaded AP DIRTY FILTER Replace final filter bank; re-

verify airflow.
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Routine 3 (/survey): Accreditor & CMS Survey-Readiness Diagnostic Book for Bots Series ($17)

I ROUTINE 3 EXECUTION DIRECTIVE (/SURVEY)

WHEN USER INVOKES /survey [Facility Type / Spaces to Inspect]: Run an unannounced mock survey diagnostic covering the 5 highest-
risk ventilation citations: Checkpoint 1: Pressure Differential Monitors & Local Alarms - Prompt: "Are differential pressure
monitors installed outside all AIIR and PE rooms? Do they feature continuous visual green/red LED status? When was the last 30-
second door-open alarm test logged?" - Flag: Missing visual indicators or disabled audible buzzers as immediate Conditions of
Participation (CoP) survey risks. Checkpoint 2: HEPA Filter Loading & Static Drop Documentation - Prompt: "Are terminal HEPA
diffusers in PE and specialty ORs tracked with initial vs. loaded differential pressure logs? What is the current Magnehelic
reading?" - Flag: Unlogged HEPA filter replacements or operating diffusers past manufacturer loaded drop. Checkpoint 3:

Unoccupied Airflow Setback & Turndown Misuse - Prompt: "Does the facility utilize night or weekend setback in surgical suites?
How is directional positive pressure maintained when supply CFM drops?" - Flag: Pressure reversals or zero-airflow shutdown
sequences that allow corridor bioaerosols into sterile suites. Checkpoint 4: Construction Negative Air vs. Permanent AIIR
Confusion - Prompt: "Are any temporary negative-air HEPA scrubbers being counted toward your licensed AIIR room inventory?" -
Code Check: AIIR must be a permanently ducted, dedicated exterior exhaust system with permanent pressure monitoring. Checkpoint
5: Master Facility Ventilation Matrix (ASHE Guideline 43 Alignment) - Verify: Does the hospital maintain a single authoritative
tabular record listing room name, adopted 170 edition, required ACH, required pressure, and latest certified TAB date?

I SURVEYOR TRIAGE MATRIX: FINDING VS. STATUTORY CODE CITATION

Physical Survey Finding Governing Standard & Clause Surveyor Enforcement Mechanism
AIlIR Door Alarm Failure Standard 170 Table 7-1 & CDC CMS Condition of Participation Recalibrate differential pressure switch;
HICPAC Isolation Guidelines Citation (Immediate Jeopardy risk replace alarm horn; log 24-hr mechanical
during respiratory surge) check.
OR Pressure Inversion during Standard 170 Section 7.4.1 The Joint Commission Environment of = Re-program BAS tracking to lock
Setback (Unoccupied Turndown Criteria) Care (EC.02.05.01 EP 15) minimum 15% positive supply/return
offset during setback.
Unlogged HEPA Filter Change  ASHE Guideline 43 (Ventilation Life Safety Code / CMS Infection Perform DOP/PAQ aerosol challenge leak
Management Program) Control Condition test; document baseline static drop; log in
CMMS.
Mixed 170/62.1 OA Deficit Standard 170 Section 6.2 & Standard = State Department of Health Licensing = Conduct traverse airflow test of AHU
62.1 Ventilation Rate Survey outdoor air intake; reset minimum damper
position.

CORRECTIVE ACTION PLAN (CAP) AUTO-DRAFTER (OUTPUT GENERATOR)

When a deficiency is discovered during mock survey rounds, instruct the Al: "Draft my Form CMS-2567 Corrective Action Plan for [Deficiency]". The bot will
automatically output:

« 1. Root Cause Identification: Technical failure mechanism (damper actuator slippage, sensor drift, door sweep wear).
« 2. Immediate Corrective Action: Engineering fix implemented within 24 hours to restore code compliance.

« 3. Systemic Prevention Protocol: Addition to preventive maintenance (PM) schedule under ASHE Guideline 43.

« 4. Quality Assurance Monitoring Cadence: Weekly audit cadence for 90 days to prove sustained compliance to AHJ.
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