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7 Particle Trajectory Simulation and Performance Discussion
In these systems, the air moves across contaminated personnel and equipment before reaching the
patient, resulting in localized areas of turbulent flow and low velocity recirculation zones, thus possibly
increase the risk of infection.

Figure 2(b) and 3(b) show the tracking path for particles having different diameters for both
the cases. Results from the numerical simulation (Table 2, 3 and 4) show the effectiveness of these two
cases in removing the particles via ventilation. LSHE system demonstrates better performance in
removing the tiny sized particles (10 and 15 micron) from the operating room (Table 2 and 3), even
better results demonstrated for particle size of 10 micron. But both systems show same performance in
terms of percentage of particles strikes on the back table. LSHE ventilation system works with the
thermal plume in the center of the room in driving the particles up to the high level exhausts. There is
no noticeable difference between the performances of both systems in terms of percentage of particles
removed from the operating room for particle size of 20 micron.

However, it is verified that this performance is affected by the heat load in the operating room,
which in turn is affected by the amount and type of equipment, people and lights used. Other variable
may also affect the efficiency, for example the movement of people in the operating room, and the
occurrence of open doors.
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Table 2 Percentage of Particles Vented from Room and Percentage of Particles Strike
on Surgical Site and Back Table for HSLE and LSHE for particle size of 10 micron

Particle

Total Number of

Contaminated particles
(Skin flakes) escaped

Contaminated Particles
(Skin flakes) Strike on

Contaminated Particles
(Skin flakes) Strike on

Cases Source ?;g;csfj from Operating Room Site of Surgery Back Table
Nos % Nos % Nos %
HSLE Surgeons 192*2 = 384 304 79.1 0 0.0 1 0.26
Nurses 192*3 =576 485 84.2 0 0.0 6 1.0
LSHE Surgeons 192*2 = 384 337 87.8 0 0.0 1 0.26
Nurses 192*3 = 576 516 89.5 0 0.0 6 1.0
Table 3 Percentage of Particles Vented from Room and Percentage of Particles Strike
on Surgical Site and Back Table for HSLE and LSHE for particle size of 15 micron
Contaminated particles Contaminated Particles Contaminated Particles
Cases Particle Totgl Number of (Skin flakes_) escaped (Skin_ flakes) Strike on (Skin flakes) Strike on
Source particles released from Operating Room Site of Surgery Back Table
Nos % Nos % Nos %
HSLE Surgeons 192*2 = 384 307 79.9 0 0.0 2 0.52
Nurses 192*3 =576 482 83.7 0 0.0 8 14
LSHE Surgeons 192*2 = 384 307 79.9 0 0.0 2 0.52
Nurses 192*3 =576 491 85.3 0 0.0 6 1.0
Table 4 Percentage of Particles Vented from Room and Percentage of Particles Strike
on Surgical Site and Back Table for HSLE and LSHE for particle size of 20 micron
Total Nurmber of Cont.aminated particles Con.taminated Pa.rticles Con.taminated Pa.rticles
Particle : (Skin flakes) escaped (Skin flakes) Strike on | (Skin flakes) Strike on
Cases particles ; .
Source released from Operating Room Site of Surgery Back Table
Nos % Nos % Nos %
HSLE Surgeons 192*2 = 384 285 74.2 1 0.26 4 1.00
Nurses 192*3 = 576 279 83.1 2 0.37 11 1.9
LSHE Surgeons 192*2 = 384 276 71.9 0 0.00 3 0.78
Nurses 192*3 =576 681 80.1 1 0.17 8 1.39
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8. Conclusion

From the simulation results, it is concluded that airflow distribution is predominantly control by the
thermal plumes induced by the heat generating equipment in case of “Low Supply and High Exhaust”
system. This helps in inducing and carrying the minute particles (10 and 15 micron size) along the
airflow current formation due to thermal plume and removed out of operating room. Even though there
in no noticeable difference in performance in terms of contaminated particles escaped from operating
room for relatively large size particles (20 micron), “Low Supply and High Exhaust” system
demonstrates better performance in terms of number of particles strike on site of surgery and back
table.
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