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1 VENTRAID SYSTEM OVERVIEW AND RESULTS ] KEY FINDINGS

= Delayed evacuation, prolonged field care, VENTRAID (Ventilator-Embedded Neuromorphic Therapeutic Respiratory Al-Integrated Device) = Baseline CFD showed strong outlet

uniformity with low pressure drop (Fig. 3).
= Low-flow condition provided the best

and limited respiratory resources create

major gaps in respiratory stabilization for 0 Operational Need Q VENTRAID 4-Module System

far-forwara Ca_sualtles' Delayed Inline Medicat,f:r? %ﬂe}zﬁzdfg/rkﬁzllz;‘glzgtg?etlzr)(l::ri’pfr?g D‘th:yed Evacuation Baseline design: ] CoV-AP balance (Flg 4)

" Portable ventilatory systems for austere evacuation ? strong outlet uniformity = Medication-heavy and air-heavy cases
environments must be reliable, ST ; ————_ showed moderate tradeoffs (Fig. 4).
lightweight, modular, and deployable. e | Low added = High-flow condition was least favorable

* Inline medication delivery may improve = N \ PSS Grog | due to increased flow resistance (Fig. 5).
field flexibility, but it must not compromise RN e | * Geometry screening identified compact
airflow performance or outlet mixing resources = | b it overall tradeo designs that preserve mixing while reducing
uniformity. Need for portable ~ hydraulic penalty. _

respiratory Compact medicated-air = Preliminary FSI screening favored Plane
SabRm ing s feasible and Baffle concepts over Plenum due to
oo | deformation risk.
_ ¢.'s-. Outlet concentration o ’

= Describe the need for ruggedized, modular “3%%"  uniformity inline _— = —
ventilatory support during prolonged field /I\. Concentration CoV 0 2;‘?:;““" | ] IMPLICATIONS
care and delayed evacuation. (/)  Pressure drop \ ———

= Evaluate inline mixing uniformity and @ Operating-condition response ‘c",,‘f;f::" ' @ Portable respiratory = Paired CoV-AP screening provides a
pressure-drop tradeoffs for fieldable i 5 stabilization platform practical method for early AeroVent
ventilatory subsystems. Integrated ventilatory chamber development.

= Explain how modular design enables future @ Ruggedized and lightweight PRRL ERERtT = Qutlet concentration uniformity
adaptive monitoring and control for far- 3¢ Modular and deployable CFD studies ( Bench / lung-simulator testing | Modular foundation for remained strong, while pressure drop was
forward respiratory stabilization. Y& Low resistance, high uniformity m =, adaptive monitoring and control the more sensitive design constraint.

@ Compact inline integration .@b}, | (E >4 Promising path fo fa-forward = Future optimization should preserve
Suppo;t;;:;;;iri;tgzys;i;eti::sm'caﬁon xm J | / @ and prolonged care use effe_ctlve mixing wh ﬂel reducing flow |
" r i - grated fieldable ventilatory support for delayed evacuation scenarios 3 % i resi Stan ce un d er Cllnl Ca”y rel evant hl gh'
Fig. 2. VENTRAID modular architecture and CFD-guided AeroVent development pathway. flow conditions.

= CFD was used to evaluate AeroVent inline
mixing chamber performance. g

= Operating cases included Baseline, Low e ; = . |
> W o - [ o J NEXT STEPS / CONTACT

Flow, High Flow, Medication-heavy (1:2),
= VENTRAID provides a practical

and Air-neavy (2:1). H DS —
, - foundation for integrating respiratory
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?nreotﬁép were used as palred performance e 0.75 - Medication-heavy (1:2) I WORREEE D I - Suppglrt, dgsmg f|ex|b|||ty, and f.uture
= Geometry screening guided compact, low- - IS B N | adaptive monitoring/control logic.

resistance, high-uniformity chamber - e A IR (R SRS O T P I " Next steps: VENTRAID supports

refinement. ' | - pressure drop, AP (Pa e M mte_g r.e?ted respiratory su pport, dosing
) . o . . S Pressure Distribution flexibility, and future adaptive

W Oy B S B Aehen U ity Fig. 3. que:line CFD evaluation of Fig. 4. AeroVent CoV-AP trade-off across Fig. 5. Baseline-normalized CoV-AP monitoring/ control.
l'l.l f:ﬁ " ;; 6(75 AeroVentinline mixing performance. operating conditions. performance.
IR o;.';én%;t;;n - Contact:
—— v S ° _ | * Chamber geometry influenced both mixing uniformity and hydraulic resistance. Chung-Hyun Goh / Department of Mechanical
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Fig. 1. AeroVent CFD evaluation workflow
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