PRODUCT CASE STUDY

The Flow Characteristics of the VORTRAN
E-Vent Case Manifold System

Introduction

Draring the national statewide disaster drills, many health care
facilities vealized the [inite Hmit of ventilators determines the
number of patients that can be managed in any mass casually
incident (MCI). Under the Hospital Preparedness program, the
burean awards grant money Lo states who allocate, to as many
hospitals as possible within the designated reglons, to
strengthen the abitity of hospitals and other health care facitilies
to respond to bio-terror atlacks, infectious disease outhreaks
and natoral disasters ihat may caunse MCL#

It is recognized, that the VORTRAN Automatic Resuscilator
(VAR), a pneumatically driven antomatic resuscitator, provides
the best clinical options as to location (not all triage sites have
A/C power), portability, relative ease ol use and the most cost
effective way of providing basic mechanical ventilation 1o a
large number of patients.

Packaging the VARs in the YVORTRAN E-Venl Case (Figure A},
with all your emergency procedures and supplies, allows {or
rapid emergency ventilator deployment. in any M{C1

The E-Vent Case gas distribution mantfold system is engineered
specifically for operating multiple VARs [rom a single gas source
{oxygen, compressed air or oxygen enviched air). For added
robustness while operating in the fiekl, the manifold is mounted
on a sturdy stand. The manifold inlet 1s connected o the gas
souree via a twenly fool (207 heavy thuy oxygen hose. The
supplied gas pressure is adjustable using the manifold mounted
pressure regulator and pressure gauge. Each of the seve

outlets is fitled with male thread oxygen IHSS fifting with auto
shut off. The muamifold system can supporl up Lo seven VARs
operating [rom the single gas sowrce. The VAR is a conpletely
prenmatic driven resuscitator that rons on a continuous {low of
compressed gag, Typically, hospital supplied gas is vegulated to
50 PSIG and the systen is capable of providing sufficient flow
i meel the demand of medical equipment.

However, in the emergency sitoation, with bmited vesources,
preparing for an emergency means knowing the capacity and
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Figure A -
E-Vent Case
packages with
the VARs

limits of your facility. Understanding your gas supply 15 essential
in defermining the numbers of surge capacity ventilator patients
the facilily can manage. The VARs and E-Vent Case offer iools to
help you meet your needs but it is not the complete solution.
You also need trained ¢linicians and sufficient gas resources.
This report details the flow requirements and operational
characteristics of the VARs using the B-Vent Case manilold
system. Using the flow requirement nformation provided
herein, there are many aliernative gas distribution systems that
the hospital’s biomedical department can develop (o achieve the
same result. To safely and effectively operate multiple VARs
[rom a single gas source, make sure your gas distribulion can
provide the flow (liters per minutes) to meet the demand.

Setting up the manifold
Setting up the BE-Vent Case manifold distribution system for
multiple YARs is easy. Follow the five quick steps [1] — [5]:

1 Connect to a gas source. Connect the other end of tubing to
manifold inded (Figure B

2 Set patient. flow 10 25 LPM with presswre gauge at 25 PSIG
{(Figure C}.

3 Connect pationt (Figure D).

e



Figure B - Manifold is connected Figure C - Set manifold pressure Figure D - Cannect patients Figure E - Adjust PIP and rate
to source gas via g 20" ubing using the requlator and pressure
gauge

Table 41 - VAR is operated in the 100% FiO; mode with green colored connector
when manifeld pressure is set to 50 PSIG

No. of VARs connecté&?&%anifoid i 2 3 ' 4 5 6 7
: £ 58 62 67 73

e SRy "y g
66 PAsts s 5]

421 415 416 415 416 | 415 416

Table B1 - VAR is operated in the 50% FiQO. mode with grey colored connector
when manifoid pressure is set to 50 PSIG

No. of VARs connected to manifold 1 2 3 4 5 6 7 ‘
Supplied source plesauc (PSIG) 50 50 51 51 52| 53 54 |
Total flow requirement (LMY 16 “31 A7 62 ?8“" a3 109 !
Averaged flow 16 each VAR (LPI) 16| 155! 156 155 | 156 155 15.5{

Table A2 - VAR is operated in the 100% FiQ> mode with green colored connector
when supplied source pressure is set to 50 PSIG

Nos of VARSs connected to manifold 1 2 3 4 5 | & 7
i 49 47 45 43 40 37 34

41 39.5 38 37, 345 33| 305

Table B2 - VAR is operated in the 50% FiO» mode with grey colored connector
when manifold pressure is set to 50 PSIG

Nos of VARs connected to manifoid 1 2 3 4 51 6 7
Manifold pressure (PSIG 50 50 49 49 48 47 46
Tatal flow requirement (LPM) 16 31 46 81 75 829 182

poach var | EPM) 16 155 153 ) 1531 15 15] 145
WPh) | 40} 40| ~40| 40| ~40] -40; ~40

Averaged flow 1

Delivered fiow wienirainmen!
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Table 3 - Estimate delivered flow rate (LPM) for each patient

 Delivered Set ‘manifold pr essure |
___flow | 100% FiO, | 50% FiO;
20 LPM 25 PSIG | 10 PSIG |
25 30 20
30 40 \

35 45 40 !
40 50 50 |

T

Adjust PIF and rate for patient’s needs

Verify PIP with a manometer.

(Figure E).
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Methods of Evaluation

The E-Vent Case manifold system is connected to a compressed
air source using the twenty foot (2(') oxygen hose supplied.
This bench top evaluation was conducted using the following
two (23 scenarios:

e When the gas source supplied is capable of maintaining a
constant b0 PSIG pressure to the manifold

e When the gas pressure supplied is limited (o maximum of 50
PSIG

In each scenario, 7 and 74, the VAR is operated in both the [A}
1009 B0, mode and in the [B] 0% entraining mode to simulate
oxygen consumption. In both cases, compressed aiy (21% i)
is used and flow rate is measured. The densily of the oxygen
compared to the density of room alr makes an insignificant
dilfference in the flow measurements herein. At each pressure
sefting, flow from each individual VAR is recorded and
summarized in Tables Af, B, AZ and B2,

Table Al indicated the maximon Aow of 201 LI'M when
operating 7 VARs in 100% mode. This requires the source
pressure Lo be at 73 PSIG in order to maintain a 50 PSIG
manifold pressure. Although this is not commeon, duc to
regulated hospital source gas pressure, it demonstrated that the
manilold can deliver maximum flow to 7 VARs. Table 31
indicated the flow demand is signilicantly less when operaling
in entrainment. mode.

When the supplied source pressure is regulated to B0 PSIG,
adding or removing VARs to the manifold will result in a
pressure drop as indicated m Table AZ. When operating all 7

oty

When coimnected, all patients on the same manifold system will
receive the same amounl of flow (LPM) regardless of their
individual clinical situation. Any adjustrient made on supply
pressure will affect all patients connected to the manifold and
flow is estimated to be within £15% (see Table 3).

*Health Resources and Services Administration (HHRSA). HRSA
works to fill in the health care gaps for peopie who live cuiside
the economic and medical mainstream. The agency uses its $7.4
billion annual budget (FY 2005) to expand access to quality
health care for all Americans through an array of grants to state
and lecal governments, health care providers and beailh
professions Lraimning programs. HRSAS Special Programs Burean
provides $660 million in programs and services.
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VARs from a b0 PSIG gas sowree, the maximum flow available 1o
o ?

each VAR will be 30 LPM. The pressure drop in the entrainment
mode as shown in Table B2 is significantly tess wilth a lower
flow demand and maximun low can be delivered for up to 7

A Tre

/ARS.

Conclusions

The E-Vent Case manilold svstem demonstrated that it can
sustain up to 7 VARs operating sinultaneousiy. The key is to
mnderstnd the supply pressure capability of the gas souree
{compressed air or oxvegen). Itis critical for each facility to

evaluate the gas supph system in order to prepare lor any surge

capacity incidents.
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