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PROLOGO 

El presente informe se ha desarrollado en forma capitular. El en Capítulo 1 se 

presentan los antecedentes y los objetivos. 

En el Capitulo 2 se hace la definición de lo que es una sala limpia, se mencionan 

los estándares internacionales para determinar la calidad del aire en laboratorios 

farmacéuticos, como por ejemplo la Federal Standard 209E, la ISO 14644 y la 

NOM-059-SSA1-2004. También se describen las principales mediciones que se 

realizan para poder cuantificar el grado de limpieza de una sala. 

En el Capitulo 3 presentamos los diferentes equipos de medición empleados para 

realizar la validación de salas limpias, tales como el Generador de Aerosol, el 

Fotómetro de Aerosol, el Contador de Partículas-Temperatura - Humedad Relativa. 

Se describen sus características, sus rangos de medición y los procedimientos de 

empleo. 

En el Capitulo 4 mostramos las mediciones preliminares tomadas de acuerdo a los 

procedimientos normalizados de operación, las cuales emplearemos como punto de 

partida para evaluar las condiciones ambientales respecto a las condiciones 

estandarizadas de las salas o ambientes. 

En el Capitulo 5 se describen las pal!tas para la toma de acciones correctivas que 

se deben realizar al encontrar mediciones que no cumplen con las condiciones 

estandarizadas correspondientes a las salas para la producir medicamentos. 
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En el Capitulo 6 se muestra la comparación entre las mediciones iniciales y finales 

para tener una referencia de la variaron las condiciones luego de realizada las 

acciones correctivas. También se presenta una comparación entre las mediciones 

finales y los estándares internacionales para verificar que los ambientes se 

encuentran debidamente limpios y por lo tanto aptos para la producción de 

medicamentos. 



1.1 ANTECEDENTES 

CAPITULO 1 

INTRODUCCION 

En el diseño de una planta denominada HVAC ("Heated and Ventilated Air 

Conditioned") para una instalación farmacéutica se debe considerar la protección 

de los medicamentos a fabricar, la protección del personal y la del medio ambiente. 

Es por dichas razones que se crearon las normas internacionales conocidas que 

regulan la calidad de los ambientes donde se realizan los procesos farmacéuticos. 

Las normas que generalmente se emplean para validar cualquier tipo de sala 

limpia es la Federal Standard 209E la ISO 14644 y la NOM-059-SSA1-2004. 

La Federal Standard 209 se publicó en 1963 en EE.UU. con el titulo "Clean Room 

and Work Station Requirements, Controlled Environments" la cual fue revisada en 

1966 (209A), 1973 (209B), 1987 (C), 1988 (D) y 1992 (E). 

Las salas limpias se clasifican en función del grado de limpieza del aire y uno de los 

métodos más aplicado es la Federal Standard 209 la cual está siendo reemplazada 

por la ISO 14644 

1.2 OBJETIVOS 

En principio debemos dar a conocer las normas internacionales que permiten 

cuantificar el grado de limpieza de las salas donde se realiza el proceso de 

manufactura de medicamentos en la industria farmacéutica, la aplicación y uso de 

estas normas mediante la aplicación de los protocolos de validación que nos 

permitirá certificar una sala limpia. El presente informe es el resultado de haber 
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hecho las mediciones, comprobar los resultados con las normas correspondientes, 

tomas las medidas correctivas y verificar finalmente el cumplimiento de las normas 

en el Laboratorio Farmacéutico Daniel Alcides Carrión. Es importante mencionar 

que la importancia del presente trabajo radica en que la factibilidad de su ejecución 

y buenos resultados se debe a la intervención de especialistas en ingeniería 

mecánica que permitieron enfocar técnicamente el uso de los instrumentos, las 

mediciones y colateralmente abordar el tema de la recomendación para poder 

corregir los errores encontrados. Normalmente esta tarea no se hace por 

profesionales en ingeniería mecánica, por falta de conocimiento de la aplicación de 

la misma por algunos sectores productivos. 

Las mediciones realizadas son las de Temperatura - Humedad Relativa, Conteo de 

Partículas, Velocidad del aire de ingreso, Diferencial de Presiones entre salas 

contiguas y Prueba de Integridad de Filtro HEPA. Estas propiedades son 

necesarias para poder calificar el estado de limpieza de una sala de manufactura 

farmacéutica. 

El alcance del presente informe, en principio, es presentar las normas, el usar 

dichas normas, dar a conocer equipos o instrumentos de medición y sus 

respectivos usos. Es necesario acotar que la aplicación de los conocimientos 

necesarios para poder verificar la calidad de limpieza se ha efectuado en las 

instalaciones del Laboratorio Farmacéutico Daniel Alcides Carrión, uno de los más 

prestigiados de la ciudad de Lima y de nuestro país. 



CAPITULO2 

ESTANDARES INTERNACIONALES PARA DETERMINAR LA CALIDAD DEL 

AIRE EN LABORATORIOS FARMACEUTICOS. 

2.1 CONSIDERACIONES GENERALES 

La necesidad de un ambiente limpio para la fabricación de productos farmacéuticos 

industriales es un requisito indispensable en sociedad moderna. El uso de las 

denominadas salas limpias es diverso y también pueden emplearse en diversos 

campos tecnológicos, cirugía, comida, etc. En la tabla Nº 1 se detallan diversos 

usos de las salas limpias. Muchos productos competitivos se procesan en dichas 

salas limpias, y requieren instalaciones de control de contaminación y ambientes 

climatizados con aire de alta calidad. Hay dos aspectos a considerar, el primero es 

el que trata de las partículas no viables (polvo) cuya presencia, incluso en tamaño 

submicrónico puede reducir la vida útil de funcionamiento de un equipo. El 

segundo aspecto trata de las partículas microbiológicas que podría provocar 

· infecciones si es ingerido por el ser humano. Se puede observar que muchos de los

ejemplos mostrados en la tabla Nº 1 tienen una creciente demanda en nuestra

sociedad por lo tanto se requiere de ambientes con aire controlado o ambientes

climatizados, es por esta razón que debido a la necesidad de obtener un producto

de calidad se estandarizan o normalizan los criterios de diseño para las áreas de

producción.
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TABLA Nº 1 

PRODUCTOS QUE REQUIEREN SER FABRICADOS EN AREAS LIMPIAS 

Nº AREA PRODUCTOS 

1 Electrónica Computadoras, tubos de TV, pantallas planas 
Producción de los circuitos integrados usados en 

2 Semiconductores memoria y control de computadora. Giroscopios de la 
micro mecánica, coiinetes en miniatura. 

Optica Lentes, película fotoQráfica, equipo láser 

Biotecnología 
Producción antibiótica de la biotecnología, Ingeniería 
Qenética 

Farmacia Productos farmacéuticos estériles 
Válvulas médicas Válvulas del corazón 
Alimenticia Comidas y bebidas libres de contaminantes 
Hospitales Aislamiento de pacientes contaqiosos 

Fuente: Cleanroom Design by John Wiley and Sons - 1999 

2.1.1 Sala limpia 

Una sala limpia se define según la Federal Standard 209E como: "Un cuarto en el 

cual la concentración de partículas aerotransportadas es controlada y el cual 

contiene unas o más zonas limpias." Y según la ISO 14644-1 como: "Un cuarto en 

el cual la concentración de partículas aerotransportadas es controlada, y el cual es 

construido y utilizado de tal forma que se puede reducir al mínimo la introducción, 

la generación, y la retención de partículas dentro de el y otros parámetros 

relevantes. La temperatura, humedad, y la presión, se controlan cuanto sea 

necesario." 

2.1.2 Clasificación de una sala limpia 

Una de las formas de clasificar las salas limpias es de acuerdo a la limpieza del aire 

que contiene, la referencia correspondiente al respecto se encuentra en la Federal 

Standard 209 (hasta la edición "D"). 
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En dicho estándar el número de partículas iguales a 0.5 µm determina el grado de 

limpieza y clasificación de la sala, y se mide por pie cúbico de aire. Una 

clasificación de salas limpias mas antigua es la Federal Standard 2090. En la 

Tabla Nº 2 se muestra la cantidad máxima de partículas que puede haber en una 

sala limpia medida por pie3 correspondiente a cada clase. 

TABLA Nº 2 

CONCENTRACION MAXIMA DE PARTICULAS PARA LA CLASIFICACION DE 
SALAS LIMPIAS SEGÚN LA FEDERAL STANDARD 209D. 

CONCENTRACION MAXIMA DE PARTICULAS 

Nº CLASE (Partículas/pie3 de Aire) 

0.11,1m 0.21,1m 0.31,1m 0.S1,1m 5.01,1m 

1 1 35 7.5 3 1 NA 

2 10 350 75.0 30 10 NA 

3 100 NA 750.0 300 100 NA 

1000 NA NA NA 1000 7 
5 10000 NA NA NA 10000 70 

100000 NA NA NA 100000 700 

Fuente: Federal Standard 2090 - 1999

Este estándar ha sido reemplazado por una versión métrica, la Federal Standard 

209E, publicado en 1992. Sin embargo, debido a su simplicidad y uso universal, 

pasaran muchos años antes de que se olvide la antigua clasificación FS 2090. Es 

-también probable que la nomenclatura de la FS 2090 no sea reemplazada por la

Federal Standard 209E sino por la Organización internacional de estandarización,

para nuestro caso sería la ISO 14644-1. En la tabla Nº 3 se muestra una

comparación de las clasificaciones de las distintas normas.
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TABLANº 3 

EQUIVALENCIAS DE LAS CLASIFICACIONE S DE SALAS LIMPIAS SEGÚN LA 
E VO LUCION DE LAS NO RMAS 

CLASIFICACION DE SALAS CONCENTRACION MAXIMA DE 

Nº LIMPIAS PARTÍCULAS DE 0.5 um 
FS FS ISO ISO 14644-1 FS-2090 FS-209E 

209-D 209-E 14644-1 (Partículas/m
3
) (Partículas/tt

3
) (Partículas/m

3
)

1 1 
2 2 4 4 
3 1 M 1.5 3 35 1 35 
4 10 M2.5 4 352 10 353 
5 100 M3.5 5 3520 100 3530 
6 1000 M4.5 6 35200 1000 35300 
7 10000 M5.5 7 352000 10000 353000 
8 100000 M6.5 8 3520000 100000 3530000 
9 9 35200000 

Fuente EN/ISO 14644-1, 1999 

La nueva clasificación de salas limpias según la ISO 14644 se basa en la ecuación 
siguiente: 

Cn = 10N*(0.1/D)2
·
0ª 

Donde: 

Cn : Concentración permitida máxima de partículas por m3 de aire, de las 
partículas aerotransportadas a las cuales ser igual o más grande que el tamaño de 
partícula considerado, y se redondea al número entero más cercano, 

N : Número de la clasificación de la ISO, que no excederá el valor de 9. 

D : Tamaño de partícula considerado en µm. 

0.1 y 2.08: Constantes. 

El gráfico Nº 1, proporcionado por la ISO 14644, muestra los límites aproximados 

de la clase (concentraciones máximas de partículas aerotransportadas). Los límites 

exactos son determinados por la ecuación ya mencionada. La ISO 14644 también 
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proporciona información en la cual las salas limpias se pueden especificar en 

términos de partículas ultrafinas (más pequeño de 0.1 µm) o macro partículas (más 

grande de los de 5.0µm). 

FIGURANº 1 

TAMAÑO DE PARTICULAS VS CONCENTRACION DE PARTICULAS 

10 

10 

10 

10 

10 

10 

10 

10 

10
1 
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Partlclo s.lzo, D ,in 11 m 

Fuente: Cleanroom Design by John Wiley and Sons - 1999 
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2.1.3 Análisis estadístico de datos 

Según la ISO - 14644-1, la FEO STD-2090 y la FED-STD-209E, los siguientes 

procedimientos se emplean para determinar la concentración de partículas para un 

conjunto de datos: 

a) Determinación del promedio de la concentración de partículas por

localización: 

Donde: 

N 

: Concentración promedio en la localización i 

: Concentración individual de la partícula 

: Número de muestreo por localización 

b) Determinación del valor medio del promedio

Donde: 

m 

: Valores promedios por localización individual 

: Número de localizaciones 

c) Determinación de la desviación estándar

Donde: 

M 

S 
= lAI-M)'+(A2-M}' +(A3-M)' + ............ +(An-M)' 

m-1

: Valor medio de los promedios por localización 

: Valores promedios por localización individual 
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m : Número de localizaciones 

d) Distribución T-Students para el 95% de límite superior de confianza

Nº de localizaciones 2 3 4 5 6 7 8 9 

95% UCL factor 6.31 2.92 2.35 2.13 2.02 1.94 1.90 1.86 

e) Determinación del límite superior de confianza (UCL)

s 
UCL = M + To.9s( ✓m ) 

Donde: 

M : Valor medio de los promedios por localización 

T o.9s : Distribución T student para 95% 

S · : Desviación Standard 

m : Número de localizaciones 

d) Determinación del número mínimo de localizaciones de muestreo:

m=--

2.32 

Donde: 

m = Numero minino de localizaciones de muestreo 

A = Área de la sala (m2
) 

2.1.4 Clasificación de salas limpias requeridas en la industria 

La clasificación de una sala limpia depende de la actividad que se realiza en dicha 

sala o ambiente. La tabla Nº 4 muestra las diferentes clasificaciones para salas 

limpias y las diferentes aplicaciones en la industria. 
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TABLA Nº 4 

CLASIFICACION DE SALAS LIMPIAS Y SU UTILIZACION EN LA INDUSTRIA 

Nº 
CLASIFICACION 

ACTIVIDADES REALIZADAS EN LA INDUSTRIA 
FS-209D 

1 Clase 1 
Estos cuartos son utilizados solamente para la 
fabricación de circuitos integrados 

Clase 10 
Estos cuartos son utilizados por los fabricantes de 

2 semi-conductores y circuitos integrados con la línea de 
espesor debajo de 2 µm. 
Son utilizados en ambientes libres de bacterias o 

Clase 100 
partículas, es requerido en fabricación de medicinas 

3 inyectables. Requerido para el implante u operaciones 
quirúrgicas de trasplante, después de operaciones del 
trasplante de la médula. 

Clase 1000 
En la fabricación de equipo óptico de la alta calidad. 
Ensamble y prueba de giroscopios de precisión. 
Ensamble de cojinetes miniaturizados. 

5 Clase 10000 
Ensamble de equipos hidráulicos y neumáticos de 
precisión, válvulas servo-control 

6 Clase 100000 
Trabajo óptico general ensamble de componentes 
electrónicos, ensamble hidráulico y neumático 

Fuente: C/eanroom Design by John Wiley and Sons - 1999

2.1.5 Método de cálculo de las renovaciones de aire 

Renv 
= _C_a_ud_a_l 

Donde: 

Renv 

Caudal 

Vol 

Vol 

: Renovaciones de aire por hora 

: Caudal de aire a la salida del filtro Terminal (m3/hr) 

: Volumen del cuarto o ambiente {m3
)
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2.2 PROCEDIMIENTOS NORMALIZADOS DE OPERACIÓN 

2.2.1 Integridad de los filtros HEPA 

2.2.1.1 Objetivos 

Confirmar que la instalación de los filtros HEPA se realizó correctamente y verificar 

la no presencia de fugas puntuales en el papel filtrante y la estanqueidad del 

sellado de la junta elástica entre el filtro y el marco de ajuste. 

2.2.1.2 Campo de aplicación 

Aplicable a todas las instalaciones con filtros terminales HEPA y gabinetes de flujo 

laminar. 

2.2.1.3 Criterios de aceptación 

La penetración máxima permitida será de 0.01 % de la concentración de 

aerosol Upstream. 

Según la Federal Standard 2098, no se deben detectar fugas en el cuerpo, 

empaque y junta del filtro; si existen, éstas deben obturarse para cumplir con 

la prueba de integridad. 

Según la NE88 (Nacional Enviroment 8alancing 8ureau), las fugas obturadas 

no pueden exceder el 5.0% de la superficie expuesta del filtro. 

2.2.1.4 Referencias 

Federal Standard 2098 

Documento NE88 (Nacional Environment 8alancing Bureau) 

IES-RP-CC006.2 "Testing Cleanrooms" (lnstitute of Environment Sciences) 
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2.2.2 Conteo de partículas no viables 

2.2.2.1 Objetivos 

Permitir la clasificación de una sala limpia en cuanto a la cantidad de partículas no 

viables y comprobar si se mantiene dentro de los límites establecidos. 

2.2.2.2 Campo de aplicación 

Aplicable a todos los locales con clasificación 100, 10000, 10000 y cabinas de flujo 

laminar. 

2.2.2.3 Criterios de aceptación 

La concentración promedio de partículas en cada locación será menor que el 

limite para la clase 

La medida de esas concentraciones promedios será menor que el límite para 

la clase con un 95% de límite de confianza (95% UCL) 

2.2.2.4 Referencias 

Federal Standard 209E 

ISO 14644 - 1 

IES-RP-CC006.2 "Testing cleanrooms" (lnstitute of Environment Sciences) 
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2.2.2.5 Procedimiento normalizado para determinar el número de 
localizaciones y el tiempo de muestreo 

La tabla Nº 3 se muestra los límites de concentración de partículas según la 

clasificación de la ISO 14644-1. Estos límites designan concentración de 

partículas por metro cúbico del tamaño igual o mayor que el que se 

especifica. 

Se determina la cantidad de localizaciones de muestreo según la siguiente 

operación. 

m=--
2.32 

Donde: 

m = Numero minino de localizaciones de muestreo 

A= Área de la sala (m2) 

Las localizaciones de muestreo no deberá ser inferior a 2 en cada sala, los 

puntos de muestreo se distribuirá uniformemente en la sala. 

Cada muestra de aire evaluada en cada punto será de un volumen suficiente 

para que al menos se detecten 20 partículas. 

El volumen de aire evaluado no será nunca menor de 0.0283 m3

La tabla Nº 5 muestra el tiempo mínimo para la medición en cada punto de 

muestreo. 

TABLA Nº 5 

TIEMPO REQUERIDO DE MEDICION POR CADA PUNTO DE MUESTREO 

Nº Clase TIEMPO 
MÍNIMO 

(seg) 
1 100 12 
2 10000 6 
3 100000 

Fuente: FO STO 209 E - 1999
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2.2.3 Temperatura/ Humedad Relativa 

2.2.3.1 Objetivos 

Describir el método utilizado para la obtención de un mapeo de temperatura y 

humedad relativa en los locales de trabajo y comprobar si estos valores se 

mantienen dentro de las condiciones de diseño establecidas. 

2.2.3.2 Campo de aplicación 

Aplicable a todos los locales a los cuales se le suministre aire a través de un 

sistema de climatización que le realice un tratamiento psicrométrico al aire. 

2.2.3.3 Criterios de aceptación 

Los valores de temperatura y humedad relativa deben estar dentro de los límites 

superior e inferior fijados para demostrar una correcta distribución de las 

condiciones en el local. 

2.2.3.4 Referencia 

IES-RP-CC006.2 "Testing Cleanrooms" (lnstitute of Environmental Sciences) 

2.2.4 Cambios de Aire por Hora / Velocidad del aire 

2.2.4.1 Objetivos 

Describir el método utilizado para la obtención de los cambios de aire por hora en 

los locales de trabajo y comprobar si estos valores se mantienen dentro de las 

condiciones de diseño establecidas. 
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2.2.4.2 Campo de aplicación 

Aplicable a todos los locales a los cuales se le suministre aire a través de un 

sistema de climatización y en cabinas de flujo laminar. 

2.2.4.3 Criterios de aceptación 

Los locales con niveles de filtración iguales o superiores a 99.97% de eficiencia 

DOP (H13 o superior) deben tener como mínimo 20 cambios de aire por hora. Los 

ambientes de envasado de oftálmicos y fabricación de oftálmicos, deben tener un 

mínimo de 30 renovaciones de aire por hora. 

2.2.4.4 Referencias 

IES-RP-CC006.2 "Testing Cleanrooms" (lnstitute of Environmental Sciences) 

FDA. 1987. 

Informe 32 OMS. 

En la tabla Nº 6 se muestra los cambios de aire requeridos y el nivel de 

filtración de aire recomendado o sugerido para las áreas productivas de los 

laboratorios farmacéuticos. 
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TABLA Nº 6 

CAMBIOS DE AIRE RECOMENDADOS PARA LAS DIVERSAS AREAS 
PRODUCTIVAS DE LABORATORIOS FARMACEUTICOS 

CAMBIOS DE 
AIRE % NIVEL DE 

Nº CLASIFICACIÓN GENERAL REQUERIDOS FILTRACIÓN 

1 Flujo Laminar 120 - 80 99.97 - 99.99 
2 Inyectables 40 - 90 99.97 
3 Preparación estéril 40 99.97 
4 Preparación y llenado de líquidos y 20 - 25 99.97 

cremas 
5 Preparación y empaque primario de 8 - 12 95 

sólidos 
6 Empaque secundario de todas las formas 8 - 12 65 - 95 

farmacéuticas y salas secundarias 
7 Vestieres 8 12 85 - 95 
8 Exterior calle N.A N.A

Fuente: HVAC Desing. Tomado del seminario "GMP FOR PHARMACEUTICAL FINISHING 
FACILITIES" - 2001 

2.2.5 Diferencial de presiones 

2.2.5.1 Objetivos 

Describir el método utilizado para la obtención de las presiones diferenciales entre 

los locales de trabajo y comprobar si estos valores se mantienen dentro de las 

condiciones de diseño establecidas. 

2.2.5.2 Campo de aplicación 

Aplicable a todos los locales a los cuales se le suministra aire a través de un 

sistema de climatización. 
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2.2.5.3 Criterios de aceptación 

La presión diferencial entre un local estéril y otro adyacente con menor 

requerimiento debe estar entre 5 y 20 Pa (0.02 y 0.08 in de c H2O) 

2.2.5.4 Referencias 

ISO 14644-4 



CAPITULO 3 

EQUIPOS DE MEDICION 

3.1 PRUEBA DE INTEGRIDAD DE LOS FILTROS TERMINALES HEPAS 

3.1.1 Generador de aerosol 

Descripción Técnica: 

Fabricante : Air Techniques lnternational 

Modelo 

Nº Serie 

: TDA-48 

: 16270 

Descripción : Generador de aerosol polidisperso y submicrometrico en 

concentraciones desde 10 a 100 µg/L, utilizando PAO (Poly-alpha olefin). 

Calibración : No la necesita durante su vida útil 

FIGURA Nº 2 

GENERADOR DE AEROSOL 



3.1.2 Fotómetro de aerosol 

Descripción Técnica: 

Fabricante : Air Techniques lnternational 

Modelo :2H 

: 16285 

21 

No. Serie 

Descripción : Fotómetro lineal para muestrear aire u otro gas y reportar la 

concentración de partículas en la muestra. 

Rango : 0.00005 a 120 µg/L. 

Precisión 

Repetibilidad 

uso. 

Calibración 

: 1 % del valor total de la escala para el rango decimal en uso. 

: 0.5% del valor total de la escala para el rango decimal en 

: Se recomienda que se haga anualmente. 

FIGURANº 3 

FOTOMETRO DE AEROSOL 

3.1.3 Procedimientos de uso de los instrumentos de medición 

El siguiente procedimiento se ejecutará después de verificar que se establece la 

uniformidad del flujo de aire. 
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Desenroscar el tapón de llenado de liquido del generador de Aerosol TDA-4B, 

ubicado en la parte superior del equipo y llenarlo hasta las ¾ partes de su 

capacidad con el producto aerosol PAO (Poly-alpha olefin). 

Conectar la salida del compresor a la entrada del filtro regulador del generador 

de aerosol. 

Encender el compresor y ajustar a una presión de 20 psig. 

Ajustar la concentración de aerosol dependiendo del sistema a probar 

regulando la posición de las válvulas. 

Colocar la salida del generador de Aerosol en la unidad de tratamiento de aire o 

en el conducto de suministro de aire del filtro a una distancia no menor de 1 O 

veces el diámetro o la dimensión mayor del conducto, contando desde el filtro, 

para lograr una mezcla adecuada del aerosol en la corriente de aire. 

Para empezar a generar aerosol, se abrirá la válvula de suministro del 

compresor, esta operación se realizará cuando el fotómetro se encuentre listo 

para medir la concentración de aerosol sobre la superficie superior del filtro. 

Conectar la sonda de escaneo al Scaning Probe Connector ubicado en el panel 

frontal en el puerto Downstream del fotómetro. 

Encender el Fotómetro colocando el interruptor en la posición (On) 

Después que el Fotómetro termina su proceso de inicialización, se selecciona 

los valores de referencia a ser usados, verificando que el Selector Valve se 

encuentre en la posición Clear. Cuando la unidad termine de calibrar el valor 

cero de referencia se emitirá un sonido corto. 

Una vez que el equipo se encuentre listo para su uso, comience a generar 

aerosol en la concentración requerida 
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Insertar la sonda de muestreo en la toma de muestra de la cara superior del 

filtro. La sonda debe colocarse tan cerca de la cara superior del filtro como sea 

posible. 

El Selector Valve deberá estar en la posición Upstream. El display % Leakage 

indicara la concentración que esta siendo leída comparada con el valor de 

referencia fijado en la inicialización del equipo. Ajustar la concentración de 

aerosol en el generador al valor deseado. 

Presionar el botón 100 y presionar Enter. La unidad comenzará a escanear para 

el 100% del valor de referencia. 

Después que el valor 100% de referencia ha sido tomado exitosamente, debe 

calibrarse el valor 0% de referencia. 

Colocar el Selector Valve en posición Clear y presionar Enter. La unidad 

comenzara a escanear el valor 0% referencia. 

Una vez que los valores 100% y 0% han sido establecidos, la unidad está lista 

para evaluar el filtro por la superficie interior. 

Colocar el Selector Valve en la posición Downstream. 

Pasar el extremo de la sonda sobre toda la superficie de la cara inferior del filtro 

que esta siendo escaneado a una velocidad de 1 pulg/seg y a una distancia de 

una pulgada de la cara del filtro. 

Recorrer toda la superficie y borde del filtro para comprobar la eficiencia e 

integridad del filtro y el sellado en las juntas. 

Si en algún momento se sobrepasa el límite establecido, recorrer lentamente en 

esa zona para estudiar bien la fuga detectada. 

Reporte cualquier lectura superior a la establecida e identifique en un diagrama 

del filtro la zona observada. 



3.2 CONTEO DE PARTÍCULAS NO VIABLES, TEMPERATURA Y HUMEDAD 

RELATIVA 

3.2.1 Contador Óptico de Partículas 

Descripción Técnica 

Fabricante : Kanomax Japan lnc. 

Modelo 

Nº Serie 

Rango 

Fuente de luz 

Flujo 

Pérdida de 

coincidencia 

: 3886 GEO- a

: 595555 

: 0.3 a 5.0 µm 

: Diodo Láser 

: 0.1 cfm (2.83 L/min) 

: Menos de 5% a 2,000000 part/pie3

Sonda Temperatura/ Humedad relativa 

Rango : O - 50 ºC (32 -122 ºF) 

Precisión 

Rango 

Precisión 

Calibración 

: ± 0.5ºC (a velocidad de aire de 2 m/s) 

: 3-98 %HR 

: ± 3.5HR (± 5% fuera del rango de 30 - 85 %HR) 

: Se recomienda que sea anualmente 

Sonda Velocidad del Aire 

Rango 

Precisión 

Calibración 

: O - 1 m/s (O -197FPM) 

: ± 0.05 m/s (10 FPM) 

: Se recomienda que sea anualmente 
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FIGURA Nº 4 

CONTADOR OPTICO DE PARTICULAS -TEMPERATURA- HUMEDAD 
RELATIVA 

3.2.2 Procedimientos de empleo del Contador Óptico de Partículas 

Encender el contador de partículas pulsando la tecla POWER 

Pulse dos veces la tecla PREV para acceder a la pantalla MODE 

Seleccione la opción 4 CALC 
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Seleccionar el tamaño de partículas, requerimientos de almacenamiento de 

datos, alarma, tiempo de muestreo, frecuencias. 

Cuando el contador este en modo READY, pulse la tecla STAR/STOP para 

comenzar las mediciones. 

Este modo de medición sólo preserva los resultados. Cada medición individual 

no es almacenada. 

3.2.3 Procedimientos de empleo del equipo para medir Temperatura y 

Humedad Relativa 

Para la realización de este procedimiento se utiliza los mismos criterios que 

para realizar el conteo de partículas. 
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Si la prueba ocurre en un local con clasificación, y es necesario realizar la 

prueba de conteo de partículas, conectar al contador de partículas la sonda de 

temperatura- humedad relativa para obtener los valores en cada punto que esta 

siendo muestreado. 

Si la prueba ocurre en un local sin clasificación y no es necesario realizar la 

prueba de conteo de partículas, conectar al contador de partículas la sonda de 

temperatura /humedad relativa para obtener los valores en cada punto que está 

siendo muestreado teniendo la precaución de colocar la protección del filtro de 

0.2 micras en la succión del aire del contador de partículas. 

3.3 CAMBIOS DE AIRE HORA/ VELOCIDAD DEL AIRE 

3.3.1 EBT Balometer 

Descripción técnica 

Fabricante 

Modelo 

Nº Serie 

Rango 

Precisión 

Calibración 

: ALNOR TSI lncorporated 

: EBT- 721 

: 9051003 

: 25 - 8000 ft/min 

:±5% 

: Si la necesita (anualmente) 
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FIGURANº 5 

MEDIDOR DE CAUDAL - BALOMETER 

3.3.2 Procedimiento de empleo del equipo 

Para la obtención de los cambios de aire por hora en los locales, ubicar los 

filtros terminales o difusores a través de los cuales se le suministra aire al local. 

Colocar las baterías en el micro manómetro 

Encender el micro manómetro presionando 1/0 Key, la unidad inicializará y 

empezará a realizar una prueba de evaluación. 

Colocar la tolva de captación de aire en cada una de las salidas de inyección 

de aire del sistema 

Cuando el display muestre "READY" presionar el botón "READ" para inicializar 

la medición 

Registre la lectura de la velocidad del aire de salida de la tolva el cual es 

registrado por el medidor digital del equipo Balometer. 

Sume el resultado de los caudales en cada uno de los filtros o difusores. 

Dividir el caudal total obtenido por el volumen del local que esta siendo 

muestreado para obtener las renovaciones de aire de la sala. 



3.4 DIFERENCIAL DE PRESIONES 

3.4.1 Manómetro 

Descripción técnica: 

Fabricante 

Modelo 

Rango 

Precisión 

: Heise Pressure 

: PPM-1 

: O - 0.5 in c. H2O 

: 0.07% in c. H2O 

FIGURANº 6 

MEDIDOR DE PRESIONES DIFERENCIALES 

3.4.2 Procedimientos de empleo del equipo 
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Encender el equipo presionando el botón "ON", luego ubicar un extremo de la 

manguera a la toma de menor presión y colocar el otro extremo en el local de 

menor presión a través de la puerta. 

Cerrar la puerta y tomar la lectura ubicándose en el local de mayor presión. 

Verifique que las presiones no se inviertan cuando se produce la apertura de la 

puerta. 



CAPITULO 4 

COMPROBACION DEL ESTADO SITUACIONAL 

4.1 RESULTADOS DE LA MEDICIÓN DE ACUERDO A LOS PROCEDIMIENTOS 

NORMALIZADOS DE OPERACIÓN 

El presente estudio de validación de áreas limpias se realizó en el laboratorio 

farmacéutico O.A. CARRION S.A.C. En las áreas de microbiología, inyectables, 

oftálmicos y semi-sólidos, se realizaron las pruebas de integridad de filtro Terminal 

HEPA, realizado con el fotómetro y el generador de aerosol. El conteo de 

partículas para la clasificación del área, mediciones de temperatura y humedad 

relativa se realizaron con el contador de partículas y el diferencial de presiones 

entre áreas contiguas se realizó con el manómetro digital. 

4.1.1 Integridad de filtro HEPA 

En la tabla Nº 7, mostramos la información de las pruebas realizadas de integridad 

de los filtros HEPA, en las áreas mencionadas en el ítem anterior, estas pruebas se 

realizarón con el Fotómetro digital y el Generador de aerosol. 



Nº 

1 

2 

3 

4 
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TABLA N
º 7 

RESULTADOS DE LAS PRUEBAS DE INTEGRIDAD REALIZADA A LOS 

FILTROS HEPAS 

ÁREA 
FILTRO DIMENSIONES PRUEBAS 

N
º (pulg) CONCLUSIONES 

MEDIO JUNTAS 

Limite 
A1 24 X 24 Ok Ok Cumple -� Microbiano 

o Area Estéril A2 24 X 24 Ok Ok Cumple 
Preparación 

A3 24 X 12 Ok Ok Cumple o de Medios 
.S2 
� Esclusa A4 24 X 24 Ok Ok Cumple 

Llenado 
B1 24 x24 Ok Ok Cumple 
B2 24 x24 Ok Ok Cumple 

Esclusa 
B3 24 X 12 Ok Ok Cumple 

(/) Vestuario 
Esclusa 2 B4 24 X 12 Ok Ok Cumple 

B5 24 x24 Ok Mal No Cumple 
(.) Fabricación 
(1) B6 24 x24 Ok Ok Cumple 

Lavado B7 24 x24 Mal Ok No Cumple -

Esclusa 1 B8 24 x24 Ok Ok Cumple 
Descarga y B9 24 X 24 Ok Ok Cumple 
enfriamiento B10 24 X 24 Ok Mal No Cumple 

(/) Fabricación C1 24 X 24 Ok Ok Cumple 
1 Q 

.E :2
<I> •O Envasado C2 24 X 24 Ok Ok Cumple 
en en 

Fabricación D1 24 x24 Mal Ok No Cumple 

(/) Envasado D2 24 X 24 Ok Ok Cumple 
o 

Esclusa 1 D3 24 x24 Ok Ok Cumple (.) 

.E Esclusa 2 D4 24 x24 Ok Ok Cumple 
-ro

Pasadizo D5 24 x24 Ok Ok Cumple 
Esclusa 
Envasado 

D6 24 X 24 Ok Ok Cumple 
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Criterios de aceptación: 

La penetración máxima permitida de aerosol Upstream será 0.01 % de la 

concentración. 

Según la Federal Standard 209B, no se deben detectar fugas en el cuerpo, 

empaque y junta del filtro. Si existen, estas deben obturarse para cumplir 

con la prueba de integridad. 

Según la NEBB (Nacional Environment Balancing Bureau), las fugas 

obturadas no pueden exceder el 5.0% de la superficie expuesta del filtro 

Nota: Ver resultados de ubicación de los filtros en los planos del anexo C 

4.1.2 Conteo de partículas no viables 

El conteo de partículas se realizó en las áreas donde se efectuó la prueba de 

integridad de filtro HEPA, el conteo de partículas se realizó utilizando el contador de 

partículas, con lo cual verificaremos la clasificación del diseño de la sala. En la tabla 

Nº 8 mostramos la clasificación del área, el número de locaciones y la cantidad de 

muestreo por locación y el promedio de concentración de partículas en cada sala. 

Se ha seleccionado el tamaño 0.5 µm/m3 y 5.0 µm/m3 ya que son las dimensiones 

para determinar la clasificación del área de acuerdo a la Federal Standard 209-E. 
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TABLA N° 8 

RESULTADOS DE LAS MEDICIONES DEL CONTEO DE PARTICULAS 
EN LAS AREAS MOSTRADAS 

LOCACIONES MUESTREO 
CONTEO TOTAL 

Nº ÁREA ISO 
DE POR Promedio Promedio 

14644 
MUESTREO LOCACIÓN 0.5 5.0 

1,1m/m3 1,1m/m3 

Limite 
Clase? 4 3 276121 1678 -� Microbiano 

o Area Estéril Clase? 4 3 293232 1711 1 o

Preparación 
Clase? 4 3 280898 1645 o 

de Medios (.) 

� Esclusa Clase? 2 3 216197 1725 

Llenado Clase? 4 3 292460 1914 

Esclusa 
Clase? 2 3 301152 2314 

(/) Vestuario 
Esclusa 2 Clase? 2 3 265815 3876 

2 ro 
Fabricación Clase? 4 3 353732 2975 

Lavado Clase? 4 3 259648 1727 

Esclusa 1 Clase? 2 3 366428 2898 -

Descarga y 
Clase? 4 3 355351 2987 

Enfriamiento 

(/) 

Fabricación Clase? 4 3 223200 1532 3 1 Q 

.E :2
Q) -o

en en Envasado Clase? 4 3 252828 1901 

Fabricación Clase? 4 3 353863 2975 

(/) Envasado Clase? 4 3 289787 1768 
o 

Esclusa 1 Clase? 2 3 262337 2078 
4 .E Esclusa 2 Clase? 2 3 265856 1961 

-ro
Pasadizo Clase? 3 3 214876 1934 

Esclusa 
Envasado 

Clase? 2 3 301152 2314 

Criteri_os de Aceptación. 

La Concentración Promedio de partículas en cada locación será menor que el límite 

para la clase. 

La media de esas concentraciones promedios será menor que el límite para la clase 

con un 95% de límite de confianza (95% UCL). 
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Nota: Las mediciones realizadas en cada locación se muestran en el anexo A, La 

distribución de las mediciones se muestran en el anexo C. 

4.1.3 Temperatura/ Humedad Relativa 

Las mediciones de temperatura y humedad relativa se realizarán en las mismas 

áreas y puntos de ubicación donde se realizó las mediciones del conteo de 

partículas, para realizar estas mediciones se utilizó el contador de partículas, 

conectando la sonda de temperatura y humedad relativa al contador de partículas. 

En las tablas 9, 1 O, 11 y 12 mostramos los datos obtenidos en las diferentes áreas. 

TABLA Nº 9 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE MICROBIOLOGIA 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN Temp HR 

{ºC) {%) {ºC) {%) 
1 25.6 37.3

1 Limite 2 24.9 37.0 
25.10 37.18 

Microbiano 3 25.2 36.5 
4 24.6 37.9 
1 22.0 34.2 

2 
Sala Estéril 

2 22.2 34.0 
22.60 34.93 

3 23.1 35.5 
4 23.1 36.1 
1 21.9 40.8 

3 Preparación 2 21.9 41.4 
21.93 40.33 

de Medios 3 22.1 39.4 
4 21.8 39.7 

4 
Esclusa 

1 21.9 42.3 
21.65 40.75 

2 21.4 39.2 
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TABLA Nº 10 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE INYECTABLES 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN Temp HR (ºC) (%) (ºC) (%) 

1 22.5 45.7 

1 Llenado 
2 22.4 46.6 

22.38 46.13 
3 22.3 46.7 
4 22.3 46.5 

2 
Esclusa 1 22.4 36.4 

21.05 39.35 Vestuario 2 19.7 42.3 

3 Esclusa 2 
1 22.4 36.4 

21.05 39.35 
2 19.7 42.3 
1 26.5 35.7 

4 Fabricación 
2 25.4 36.6 

25.80 36.38 
3 25.3 36.7 
4 26.2 36.5 
1 23.3 44.3 

5 Lavado 
2 23.6 44.3 

23.55 43.98 
3 23.7 43.7 
4 23.6 43.6 

6 Esclusa 1 
1 22.2 36.4 

22.20 36.30 
2 22.2 36.2 
1 22.7 45.9 

7 
Descarga y 2 22.6 45.8 

22.68 45.8 
Enfriamiento 3 22.8 45.6 

4 22.6 45.9 
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TABLA Nº 11 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE SEMI-SÓLIDOS 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN Temp HR (ºC) (%) (ºC) (%) 

1 22.3 37.0 

1 Fabricación 
2 22.4 37.1 

22.33 37.05 
3 22.3 37.0 
4 22.3 37.1 
1 20.2 39.8 

2 Envase 
2 20.1 40.0 

20.15 39.78 
3 20.2 39.7 
4 20.3 39.6 

TABLA Nº 12 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE OFTALMICOS 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN Temp HR (ºC) (%) (ºC) (%) 

1 24.2 56.3 

1 Fabricación 
2 23.8 55.2 

24.50 54.40 
3 25.7 55.6 
4 24.1 54.5 
1 21.9 54.2 

2 Envasado 
2 22.0 54.8 

22.05 54.20 
3 22.1 54.2 
4 22.2 53.6 

3 Esclusa 1 
1 22.0 53.3 

22.25 54.75 
2 22.8 52.2 

4 Esclusa 2 
3 22.0 54.3 

22.40 52.75 
4 22.5 55.2 

1 22.2 54.1 
5 Pasadizo 2 22.5 54.4 22.40 53.60 

3 22.5 52.3 

6 
Esclusa 1 22.0 54.2 

22.10 54.20 
Envasado 2 22.2 54.2 
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Criterios de Aceptación. 

Los valores de temperatura y humedad relativa deben estar dentro de los límites 

superior e inferior fijados para demostrar una correcta distribución de las 

condiciones dentro del local. 

Una buena norma referencia es la mexicana PROY-NOM-059-SSA1-2004. 

Nota: La distribución de las mediciones se muestran en el anexo C 

4.1.4 Cambios de Aire por Hora / Velocidad del aire 

Los cambios de aire por hora (renovaciones de aire por hora) se determinan 

realizando las mediciones de velocidad del aire a la salida de los filtros HEPA o 

difusores, estas mediciones se realizan con el Balometer 

En la tabla Nº 13 mostramos los resultados de las mediciones tomadas en las 

áreas ya mencionadas. 
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TABLANº 13 

RESULTADOS DE LOS CAMBIOS DE AIRE POR HORA 

Nº ÁREA FILTRO VOLUMEN CAUDAL 
CAUDAL RENOVAC IONES 

Nº 

(m
3

) m3/h 
TOTAL DE AIRE POR 

m3/h HORA 
Limite 

A1 34.40 339.80 339.80 9.90 -� Microbiano 
o Area Estéril A2 22.90 815.50 815.50 35.60 1 

Preparación 
A3 o 26.10 577.70 577.70 22.10 ,_ de Medios (.) 

� Esclusa A4 6.80 628.60 628.60 92.40 

Llenado 
81 

124.60 
1444.20 

2845.80 22.84 
82 1401.70 

Esclusa 
83 21.00 569.20 569.20 27.10 

(/) Vestuario 
Q) 

Esclusa 2 84 21.70 441.70 441.70 
2 

.o 20.35 
ro 

85 526.70 
Fabricación 90.60 1070.40 11.81 Q) 86 543.70 
Lavado 87 35.40 1155.30 1155.30 32.64 -

Esclusa 1 88 21.70 662.60 662.60 30.53 
Descarga y 89 

89.70 
985.40 

2361.60 26.33 
enfriamiento 810 1376.20 

Fabricación C1 
58.00 1180.80 1180.80 20.36 

(/) 

3 1 o 

.E :-2 43.70 903.90 903.90 20.68 
Q) •O Envasado C2 
en en 

Fabricación D1 5.10 66.30 66.30 . 13.00 

(/) Envasado D2 20.50 805.30 805.30 39.28 
o 

Esclusa 1 D3 9.80 338.10 338.10 34.50 
4 .E Esclusa 2 D4 5.60 586.20 586.20 104.67 

-ro
Pasadizo D5 18.10 508.00 508.00 28.07 
Esclusa 2.90 433.20 433.20 149.37 
Envasado 

D6 

Criterios de Aceptación. 

Los locales deben encontrarse dentro de los parámetros de diseños especificados: 

Para los locales con niveles de filtración iguales o superiores a 99.97% de eficiencia 

DOP (H13 o superior) deben tener como mínimo 20 cambios de aire por hora. 

Para los ambientes de Envasado de Oftálmicos y Fabricación de Oftálmicos, se 

debe de tener un mínimo de 30 renovaciones por hora. 
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Nota: La distribución de las mediciones se muestran en el anexo C 

4.1.5 Diferencial de presiones 

En la tabla Nº 14 mostramos los diferenciales de presión entre cada sala, los 

siguientes datos se obtuvo empleando el manómetro digital 

TABLANº 14 

DATOS O BTENIDOS DE L DIFERENCIAL DE PRESIÓN 

ÁREA FILTRO 
DIFERENCIAL 

Nº 

DE PRESIÓN No. 
(Pa) 

Limite A1 -6.27ro Microbiano 
o Área Estéril A2 +8.771 o 

Preparación :e A3 +5.01o de Medios 
u 

Esclusa A4 -6.27

Llenado B1 +7.52
B2 

Esclusa 83 +11.28
en Vestuario 
Q) 

Esclusa 2 B4 +7.52.e 2 ro 85 +8.77u Fabricación Q) B6 
Lavado B7 +6.27-

Esclusa 1 88 -8.77
Descarga y 89 +8.77enfriamiento B10 

en Fabricación C1 +12.53
3 1 

.E :-Q
Q) •O Envasado C2 +8.27(/) (/)

Fabricación D1 -11.28
en Envasado D2 +12.53
o Esclusa 1 D3 +7.52

4 .E Esclusa 2 D4 +10.03
:ro Pasadizo D5 +7.52

Esclusa -5.01
Envasado D6 
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Criterios de Aceptación. 

Según la FDA 1987, la presión diferencial entre un local estéril y otro adyacente con 

menor requerimiento debe ser al menos de 12.5 Pa. 

Según la ISO 14644-4, la presión diferencial entre un local estéril y otro adyacente 

con menor requerimiento debe estar entre 5 y 20 Pa. 

Nota: La distribución de las mediciones se muestran en el anexo C. 

4.1.6 Resumen de las observaciones encontradas en los resultados de 

medición 

El procesamiento de los datos permite tener la información que posibilita el proceso 

de validación. Esta parte de la validación determina si el ambiente es aceptable 

para el proceso de fabricación. También indirectamente permite identificar si existen 

procedimientos adecuado de limpieza y mantenimiento de los equipos de aire y 

ductería, inclusive si hay un buen diseño de la infraestructura y equipamiento. 

Durante el estudio es importante utilizar los mismos puntos de muestreo para 

partículas viables y no viables. Esto determina si existe una correlación entre las 

dos pruebas. El monitoreo de partículas no viables es importante porque permite 

detectar fallas y fugas alrededor de los filtros HEPA, o por otras causas. Las 

partículas no viables detectadas durante el monitoreo pueden portar contaminantes 

viables. Debido a estas razones, el monitoreo de partículas no viables puede ser 

una buena indicación de la calidad microbiana del aire. 
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a) Prueba de integridad de filtro HEPA

En la tabla Nº 15 se muestra la relación de los filtros que no cumplieron con los 

criterios de aceptación ya expuesto en el capitulo 4.1.1. Esta información se ha 

extraído de la tabla Nº 7 

TABLA Nº 15 

FILTROS TERMINALES HEPAS QUE NO CUMPLEN LOS CRITERIOS DE 
ACEPTACION 

Nº ÁREA FILTRO DIMENSIONES PRUEBAS CONCLUSIONES 
Nº (pulg.) Medio Juntas 

1 
Inyectable 85 24 X 24 Ok Mal No Cumple 

87 24 x24 Mal Ok No Cumple 
810 24 x24 Ok Mal No Cumple 

2 Fabricación 
D1 24 X 24 Mal Ok No Cumple 

Oftálmicos 

Observaciones: 

Se detectó fugas en parte del cuerpo (Filtros 87, D1 ), se observó que el filtro 

estuvo dañado y fue en esta zona donde presentó mayor cantidad de 

concentración de aerosol; en los filtros 85 y 810, se presentó mayor concentración 

de aerosol en las juntas del filtro, estos filtros se reportaron como observados 

debido a que los datos obtenidos sobrepasaban la penetración máxima permitida 

de 0.01 % de la concentración de aerosol de acuerdo a la Federal Standard 209 8 

Recomendaciones: 

Para los filtros que presentaron observaciones en las juntas, se recomendó 

desmontar el filtro HEPA y realizar un mejor sellado de las juntas del filtro. Es 

recomendable utilizar empaquetaduras para filtros y posteriormente sellar con 

silicona interna y externamente. Para los filtros que se encontraron dañados se 
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procedió a obturar la zona dañada teniendo en cuenta que la superficie obturada 

no exceda el 5% de la superficie del filtro de acuerdo al Documento NEBB 

(Nacional Environment Balancing Bureau) 

b) Conteo de partículas

En la tabla Nº 16 mostramos las diferencias positivas y negativas de los datos 

obtenidos de las mediciones de conteo de partículas comparadas con los datos 

proporcionados por la ISO 14644-1 para partículas de 0.5µm y 5.0µm. 

Nº 

1 

2 

TABLA Nº 16 

DIFERENCIAS DE LAS MEDICIONES DE CONTEO DE PARTICULAS 
RESPECTO A LA ISO 14644-1 QUE NO CUMPLIERON CON LOS 

CRITERIOS DE ACEPTACION 

ÁREA 
DATOS 

OBTENIDOS 

0.Sµm 5.0µm 

Descarga y
355351 2987 

U) enfriamiento 

Q) 

:e 
Fabricación 353732 2975 

Q) 

Esclusa 1 366428 2898 

·e Fabricación 353863 2975 

ISO 14644-1 
Clase 7 

0.Sµm 5.0µm 

352000 2930 

352000 2930 

352000 2930 

352000 2930 

/lReal % 
Diseño 
O.Sµm

+0.95

+0.4.9

+4.10

+0.53

/lReal % 
Diseño 
5.0µm 

+1.95

+1.55

-1.09

+1.55
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Observaciones: 

En los ambientes donde se realizarán las observaciones de prueba de integridad 

de filtro, los niveles de concentración de partículas difieren de la concentración 

máxima permitida de acuerdo al criterio de aceptación del capitulo 4.1.2 

Recomendaciones 

Es indispensable realizar las recomendaciones presentadas en las pruebas de 

integridad de filtro HEPA. Al personal que labora en estos ambientes seguir los 

procedimientos de limpieza de acuerdo a la política de seguridad y control 

ambiental del laboratorio farmacéutico, debido a que el individuo puede emitir 

partículas de mas 0.5µm según la actividad que este realizando. 

El proceso del conteo de partícula deberá realizarse con cuidado evitando generar 

turbulencias de aire durante el proceso de trasladarse un punto a otro para realizar 

la medición. 

c) Temperatura - Humedad Relativa

La tabla Nº 17 se muestra los ambientes que no cumplieron el criterio de aceptación 

mostrado en el capitulo 4.1.3, así como la diferencia de los datos obtenidos 

respecto a la NOM 059-SSA 1-2004. 
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TABLA Nº 17 

DIFERENCIAS DE TEMPERATURAS OBTENIDAS RESPECTO A LA 
NORMA NOM 059-SSA1-2004 DE LAS SALAS QUE NO CUMPLIERON 

CON EL CRITERIO DE ACEPTACION 

Nº TEMPERATURA PROM. 
NOM-059- !:.Real% 

LOCAL LOCACIÓN 
(ºC) Temp (ºC) 

SSA1-2004 Diseño 
Temo (ºC) 

1 25.6 

1 
Limite 2 24.9 

25.1 18-23 +9.1
Microbiano 3 25.2 

4 24.6 
1 26.5 

2 
Fabricación 2 25.4 

25.8 18 - 23 +12.2
Inyectables 3 25.3 

4 26.2 
1 24.2 

3 
Fabricación 2 23.8 

24.50 18-23 +6.5
Oftálmico 3 25.7 

4 24.1 

Observaciones: 

Se pudo observar un exceso en la temperatura de acuerdo a la temperatura 

máxima permisible dada por la norma NOM-059-SSA 1-2004. 

Recomendaciones 

Se recomienda balancear el ingreso y la salida del aire en los ambientes mostrados, 

verificando que los flujos de aire se distribuyan de acuerdo a los parámetros de 

diseño del ambiente. 

d) Cambios de Aire por Hora / Velocidad del Aire

La tabla Nº 18 muestra muestra los datos de las renovaciones de aire por hora que 

no cumplen el criterio de aceptación para estas áreas, para el cual mostramos la 

diferencia en porcentaje de los datos obtenidos respecto a los datos requeridos 
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TABLA Nº 18 

DIFERENCIAS DE LAS RENOVACIONES DE AIRE POR HORA RESPECTO 

A LA FS-209E QUE NO CUMPLIERON CON LOS CRITERIOS DE 

ACEPTACION 

VOLUMEN 
CAUDAL 

RENOVACIONES 
RENOVACIONES 

Meal% 
LOCAL TOTAL POR HORA 

(m') 
(m'/h) 

POR HORA 
REQUERIDAS 

Diseño 

Limite 34.4 
339.8 Microbiología 9.8 20 -51.0

Fabricación 
90.6 1070.4 11.8 20 -41.0

Inyectables 

Fabricación 
5.1 66.3 13.0 30 -56.7

Oftálmicos 

Observaciones 

De acuerdo a los datos obtenidos se puede observar que existe una variación 

negativa respecto a la cantidad de renovaciones de aire de diseño o requeridas en 

el área, esto se debe al bajo caudal de aire que ingresa a la sala o ambiente 

Recomendaciones 

Se recomendó redistribuir los flujos de aire de los ambientes, distribuyendo los 

caudales de aire hacia las zonas que requieren incrementar su caudal para 

incrementar las renovaciones de aire teniendo presente de no restar caudal en 

exceso de las áreas que si cuentan con el caudal necesario. 

Se recomendó revisar la capacidad de los equipos suministradores de aire y 

buscar posible fugas de aire a través de la ducteria 



CAPITULO 5 

MEDIDAS CORRECTIVAS 

Un programa de Rutina de Monitoreo Ambiental, se realiza durante la vida de la 

instalación de los equipos de aire acondicionado, consiste en una rutina de 

monitoreo ambiental por lo menos cada doce meses. La recopilación de los datos 

obtenidos durante este tiempo es de mucha importancia e incluye datos registrados 

durante las paradas de planta, muestreos durante la producción así como las 

actividades de limpieza y mantenimiento. 

Los programas de monitoreo ambiental más efectivos y eficientes son aquellos que 

cuentas con procedimientos claros y precisos. A continuación mostramos una serie 

de procesos que por lo general se emplean en los laboratorios farmacéuticos: 

Programas de rutina de monitoreo ambiental para ambientes controlados. 

Procedimientos de control de la contaminación en ambientes controlados 

Análisis y resúmenes de los datos del monitoreo ambiental 

Reportes de investigación ambiental para desviaciones ambientales 

Notificación de alerta a la producción por fallas de las condiciones 

ambientales de diseño respecto a los criterios de aceptación. 

Procedimientos de entrenamiento y concientización a los trabajadores de 

estas áreas de ambiente climatizado. 
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5.1 ESTABLECIMIENTO DEL PROGRAMA DE RUTINA DE MONITOREO 
AMBIENTAL 

Cuando se establece un programa de rutina de monitoreo ambiental, los datos de 

las validaciones servirán de puntos de partida para establecer los lugares y 

frecuencia de monitoreo. Se utilizará un plano indicando los puntos de muestreo, 

este plano deberá tener símbolos representado el punto para las diferentes etapas 

de muestreo. 

La ISO 14644-2 sobre conformidad de evaluación de salas limpias recomienda una 

frecuencia del control ambiental de los ambientes controlaos o climatizado, esta 

frecuencia se muestra en la Tabla Nº 19 

Nº 

1 

2 

3 

4 

5 

6 

TABLA Nº 19 

FRECUENCIA DEL MONITOREO DE CONTROL AMBIENTAL SEGÚN LA 
ISO 14644-2 

TIEMPO 

TIPO DE EVALUACIÓN CLASE 
MÁXIMO 

PROCEDIMIENTOS 
ENTRE 

PRUEBAS 

Conteo de partículas 
< o igual ISO 5 6 meses IS0-14644-1 

> ISO 5 12 meses Anexo A 

Diferencial de presión 
Todas las 

12 meses 
ISO 14644-1 

clases Anexo 85 

Velocidad del aire 
Todas las 

12 meses 
ISO 14644-1 

clases Anexo 84 

Integridad de filtro 
Todas las 

12 meses 
ISO 14644-3 

clases Anexo 86 

Recuperación 
Todas las 

12 meses 
ISO 14644-3 

clases Anexo 813 

Visualización del aire 
Todas las 

12 meses 
ISO 14644-3 

clases Anexo 87 

5.2 Establecimiento de los limites de alerta y acción durante el monitoreo 

Los límites de alerta de las concentraciones de partículas viables y no viables en un 

ambiente controlado se refieren cuando se exceden de los criterios de aceptación, 
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originando una desviación de las condiciones normales de operación, y requiere 

una investigación así como las correspondientes acciones correctivas. Los límites 

de alerta usualmente son obtenidos de la primera validación realizada y del 

histórico de datos de las posteriores validaciones. 

El establecimiento de los límites de alerta y acción debe ser escrito y utilizado de 

manera consistente. Si un límite de alerta es excedido, pueden no ser requeridas 

acciones correctivas, pero debe quedar registrado que fue reconocida la alerta. 

Pero si los niveles de alerta son constantemente excedidos, deberá tomarse una 

acción investigativa y correctiva. 

Si se rebasan un límite de acción debe realizarse un plan de investigación, 

corrección y notificación al área de producción, deben ser comunicadas a las partes 

responsables y los otros departamentos relacionados. Las siguientes acciones 

pueden ser ejecutadas: 

Generar un reporte de desviación ambiental 

Emitir una notificación de alerta a la producción 

Investigar la desviación ambiental 

Ejecutar la acción correctiva 

Inspeccionar el producto, colocarlo en cuarentena para su evaluación 

La vía más efectiva para prevenir la salida de los límites de criterios de aceptación 

es implementando un programa de control ambiental. Este programa debe estar 

centrado en el entrenamiento del personal y los procedimientos, se debe incluir 

métodos que prevean o eviten la salida de los límites máximos permitidos. 

5.3 REPORTE DE INVESTIGACIÓN AMBIENTAL 

Una investigación ambiental se aplica a una situación que es considerada una 

amenaza inmediata al sistema climatizado del laboratorio farmacéutico. La 
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investigación será conducida si el reporte de control ambiental muestra un exceso 

a los límites de alerta y están continuamente fuera de control. El reporte de 

investigación ambiental será enviado al departamento afectado para proceder con 

los procedimientos establecidos. 

Una investigación ambiental se inicia cuando: 

Es observada una condición cuestionable en el local y áreas asociadas 

( contaminación ambiental) 

Una muestra del monitoreo ambiental excede los criterios de aceptación para 

partículas viables y no viables en numerosas ocasiones en un sitio critico. 

Las condiciones ambientales de temperatura o humedad relativa esta fuera 

del rango de diseño 

La lectura de presión diferencial esta fuera del rango especificado o no 

mantienen la orientación del flujo en cascada 

5.4 PROGRAMA DE ACCIÓN CORRECTIVA 

Basados en los resultados de la investigación, las acciones correctivas pueden 

incluir remuestreo, sanitización, mantenimiento, revalidación, y reentrenamiento del 

personal. 

Las acciones correctivas para ambientes controlados incluyen: 

Muestreo y pruebas requeridas de acuerdo a los procedimientos de control 

Revisión y/o repetición de los procedimientos de sanitización 

Inspección del medio de muestreo microbiano por contaminación 

Reentrenamiento de los procedimientos de limpieza al personal del área· 

Observar los posibles eventos inusuales durante las pruebas o muestreo 

Revisar la información de las presiones diferenciales 

Revisar los datos de certificación de los cuartos limpios y filtros HEPA 



Revisar los reportes diarios de mantenimiento y limpieza 

Revisar riesgos de contactos con el producto 
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Los resultados de las repruebas son registrados en el reporte de desviación 

ambiental para futuras referencias. 

Si las evaluaciones indican que los ambientes o el sistema de climatización no 

cumple con los niveles de aceptación, aseguramiento de ta calidad iniciara 

investigación ambiental y reportará a los directores de aseguramiento de la calidad 

y producción las desviaciones encontradas. Es responsabilidad de la dirección de 

Aseguramiento de calidad conducir una investigación inmediata e iniciar acciones 

correctivas para devolver el área a las condiciones normales de operación. 

Aseguramiento de la calidad es responsable de evaluar el impacto en la calidad 

del producto. Si existe un potencial de que el producto estuvo comprometido 

durante la falla, entonces debe almacenarse en cuarentena hasta que la 

investigación sea completada. Después de las acciones correctivas han sido 

tomadas, las áreas afectadas deberán ser revalidadas. 

5.5 REVALIDACIÓN DE SISTEMAS CRÍTICOS 

La revalidación debe realizarse cuando ocurre algún cambio significativo o 

alteración del sistema de climatización, o si existe algún patrón de alerta o acción 

en algún área. La extensión de la prueba debe determinarse caso a caso y será 

documentada apropiadamente. Es necesario la ejecución de una revalidación anual 

de tos ambientes controlados y semestral para las áreas más criticas (llenado 

aséptico). El alcance de la revalidación no tiene que ser tan extenso como la 

validación inicial, pero debe incluir los mismos sitios de muestreo (un estudio 

estático y dinámico debe ser suficiente). 



CAPITULO 6 

COMPROBACION DEL ESTADO FINAL 

6.1 RESULTADOS DE LA MEDICIÓN DE ACUERDO A LOS PROCEDIMIENTOS 

NORMALIZADOS 

Las mediciones de temperatura, humedad relativa, diferencial de presión y conteo 

de partículas se realizarón de igual manera que al inicio, pues al realizarse las 

acciones correctivas se originó un desbalance de las condiciones ambientales o 

de diseño de las salas, es por esto que se debe revalidar las áreas nuevamente. 

6.1.1 Integridad de filtro HEPA 

La prueba de integridad de filtro terminal HEPA, se realizó en los ambientes que se 

presentaron como observados tal como se muestra en la Tabla Nº 20, no se 

requirió que se haga una nueva medición en los ambientes que estaban de 

acuerdo a los criterio de aceptación. 
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TABLA Nº 20 

RESULTADOS DE LAS PRUEBAS DE INTEGRIDAD REALIZADA A LOS 
FILTROS HEPAS DESPUES DE REALIZAR LAS ACCIONES 

CORRECTIVAS 

ÁREA 
FILTRO DIMENSIONES PRUEBAS 

CONCLUSIONES 
Nº 

(pulg) Medio Juntas 

Inyectable 
B5 24 X 24 Ok Ok Cumple 
B7 24 X 24 Ok Ok Cumple 

B10 24 X 24 Ok Ok Cumple 
Fabricación 

01 24 X 24 Ok Ok Cumple 
Oftálmicos 

Nota: La ubicación de los filtros se muestran en el anexo D 

6.1.2 Conteo de partículas no viables 

Las mediciones realizadas del conteo de partículas se muestran en la tabla Nº 21, 

en la cual se presentan para cada ambiente, las locaciones de muestreo, el número 

de muestras por locación y los promedios del conteo de partículas. 
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1 

2 

3 

4 
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TABLA Nº 21 

RESULTADOS DE LAS MEDICIONES DEL CONTEO DE PARTICULAS 
EN LAS AREAS MOSTRADAS DESPUES DE REALIZAR LAS MEDIDAS 

CORRECTIVAS 

LOCACIONES MUESTREO 
CONTEO TOTAL 

ÁREA ISO Promedio Promedio 
DE POR 

14644 
MUESTREO LOCACIÓN 0.5 5.0 

1,Jm / m3 µm/m3

-�
Limite 

Clase? 4 3 273235 1678 
C) Microbiano 
o

Area Estéril Clase? 4 3 275475 1736 o

Preparación 
o Clase? 4 3 267790 1551 .... de Medios (.) 

:a: Esclusa Clase? 2 3 219582 2273 
Llenado Clase? 4 3 291424 1767 
Esclusa 

Clase? 2 3 246954 1843 
en Vestuario 
Q) 

Esclusa 2 Clase? 2 3 282620 1490 
rn 

Fabricación Clase? 4 3 301195 2032 
(.) 

Lavado Clase? 4 3 258351 1806 

Esclusa 1 Clase? 2 3 280642 2586 -

Descarga y 
Clase? 4 3 305234 2073 

Enfriamiento 

en 

Fabricación Clase? 4 3 260137 1532 1 o 

.E :2 
Q) •O
en en Envasado Clase? 4 3 249007 1844 

Fabricación Clase? 4 3 279531 1845 

en Envasado Clase? 4 3 282998 1904 
o 

Esclusa 1 Clase? 2 3 218882 2001 
.E Esclusa 2 Clase? 2 3 267419 1961 
·rn

Pasadizo Clase? 3 3 214080 1895 

Esclusa 
Envasado 

Clase? 2 3 234216 2196 

Nota: Las mediciones realizadas en cada locación se muestra en el anexo B y la 
distribución de las mediciones se muestran en el anexo D 
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6.1.3 Temperatura / Humedad Relativa 

En las áreas de microbiología, inyectables, semisólidos y oftálmicos se realizó 

nuevamente las mediciones de temperatura y humedad relativa, debido a que al 

realizar las medidas correctivas se produjeron cambios en las condiciones 

ambientales y es importante verificar que no excedan de los criterios de aceptación. 

Los datos obtenidos los mostramos en las Tablas Nº 22, 23, 24,25 

TABLA Nº 22 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE MICROBIOLOGIA DESPUES DE REALIZAR LAS ACCIONES 

CORRECTIVAS 

Nº TEMPERATURA HR 
PROM. PROM. 

ÁREA LOCACIÓN TEMP HR 
(ºC) (%) (ºC) (%) 

1 21.5 38.1 
1 Limite 2 22.3 37.2 

22.05 37.43 
Microbiano 3 21.9 36.5 

4 22.5 37.9 
1 21.4 34.2 

2 
Sala Estéril 

2 22.2 34.7 
22.13 35.13 

3 21.8 35.5 
4 23.1 36.1 
1 20.9 39.7 

3 Preparación 2 21.9 39.9 
21.68 39.68 

de Medios 3 22.1 39.4 
4 21.8 39.7 

4 Esclusa 
1 20.8 42.3 

21.10 40.75 
2 21.4 39.2 
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Tabla Nº 23 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE INYECTABLES DESPUES DE REALIZAR LAS ACCIONES 

CORRECTIVAS 

Nº TEMPERATURA HR 
PROM. PROM. 

Área LOCACION TEMP HR 
{

º

C) {%) (ºC) (%) 
1 20.8 44.4 

1 Llenado 
2 22.4 46.2 

21.35 45.23 
3 19.9 43.8 
4 22.3 46.5 

2 Esclusa 1 20.4 39.9 
20.05 41.10 

Vestuario 2 19.7 42.3 
3 

Esclusa 2 
1 21.5 39.7 

20.60 41.00 
2 19.7 42.3 

4 1 22.4 35.7 

Fabricación 
2 21.8 42.8 

23.93 39.65 
3 25.3 36.7 
4 26.2 43.4 

5 1 22.4 44.3 

Lavado 
2 21.7 44.8 

22.85 44.10 
3 23.7 43.7 
4 23.6 43.6 

6 
Esclusa 1 

1 22.2 36.4 
22.20 36.30 

2 22.2 36.2 
7 1 21.3 44.8 

Descarga y 2 22.6 46.3 21.925 44.65 
Enfriamiento 3 21.2 41.6 

4 22.6 45.9 
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TABLA Nº 24 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE SEMI-SÓLIDOS DESPUES DE REALIZAR LAS ACCIONES 

CORRECTIVAS 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN TEMP HR (ºC) (%) (ºC) (%) 

1 21.9 38.9 

1 Fabricación 
2 22.4 37.1 

22.00 38.68 
3 22.3 38.8 
4 21.4 39.9 
1 21.5 39.8 

2 Envase 
2 20.1 38.7 

21.15 39.83 
3 21.7 41.2 
4 21.3 39.6 

TABLA Nº 25 

PROMEDIOS DE TEMPERATURA Y HUMEDAD RELATIVA OBTENIDOS DEL 
AREA DE OFTALMICOS DESPUES DE REALIZAR LAS ACCIONES 

CORRECTIVAS 

Nº TEMPERATURA HR PROM. PROM. 
ÁREA LOCACIÓN TEMP HR (ºC) (%) (ºC) (%) 

1 24.2 56.3 

1 Fabricación 
2 23.8 55.2 

24.50 54.40 
3 25.7 55.6 
4 24.1 54.5 

1 21.9 54.2 

2 Envasado 
2 22.0 49.8 

22.05 51.55 
3 22.1 48.6 

4 22.2 53.6 

3 Esclusa 1 
1 22.0 47.5 

22.40 49.85 
2 22.8 52.2 

4 Esclusa 2 
3 22.0 47.2 

22.25 51.20 
4 22.5 55.2 

1 22.2 46.8 

5 Pasadizo 2 22.5 42.3 22.40 47.13 

3 22.5 52.3 

6 
Esclusa 1 22.0 42.1 

22.10 48.15 
Envasado 2 22.2 54.2 

Nota: La distribución de las mediciones se muestran en el anexo O 



56 

6.1.4 Cambios de Aire por Hora / Velocidad del aire 

En la tabla Nº 26 se muestran las mediciones de caudal de aire realizado en todos 

los ambientes ya descritos, en el cual mostramos como datos finales las 

renovaciones de aire por hora en cada ambiente 

Nº 

1 

2 

3 

4 

TABLA Nº 26 

RESULTADOS DE LOS CAMBIOS DE AIRE POR HORA DESPUES DE 
REALIZAR LAS ACCIONES CORRECTIVAS 

ÁREA FILTRO VOLUMEN CAUDAL CAUDAL RENOVACIONES 
TOTAL DE AIRE POR Nº (m3) m3/h m3/h HORA 

Limite 
A1 34.40 730.57 730.57 21.20 ro Microbiano 

o Area Estéril A2 22.90 543.68 543.68 23.70 
Preparación

A3 26.10 594.65 594.65 22.80 o de Medios
(.) 

� Esclusa A4 6.80 169.90 169.90 24.90 

Llenado 
81 

124.60 
1359.20 

2650.50 21.27 
82 1291.20 

Esclusa 
83 21.00 424.80 424.80 20.19 

(/) Vestuario 
Q) 

Esclusa 2 84 21.70 526.70 526.70 24.22 
ro 85 1036.40 

Fabricación 90.60 1987.80 21.94 
86 951.40 

Lavado 87 35.40 866.50 866.50 24.48 -

Esclusa 1 88 21.70 543.70 543.70 25.00 
Descarga y 89 

89.70 
764.60 

2106.80 23.48 
enfriamiento 810 1342.20 

(/) Fabricación C1 58.00 1206.30 1206.30 20.80 
1 o 

.E :2
922.60 922.60 21.10 Q) -o Envasado C2 43.70 

U) U)

Fabricación 01 5.10 186.90 516.30 101.30 

(/) Envasado 02 20.50 934.50 615.00 30.10 
o Esclusa 1 03 9.80 373.80 412.60 42.00 (.) 

.E Esclusa 2 04 5.60 356.80 458.90 81.70 
-ro

Pasadizo D5 18.10 594.70 363.40 20.10 
Esclusa 
Envasado 

D6 2.90 290.50 375.00 130.70 

Nota: La distribución de las mediciones se muestra en el anexo D 
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6.1.5 Diferencial de presiones 

La tabla Nº 27 muestra los datos de los diferenciales de presión que se midieron en 

las áreas mostradas 

TABLA Nº 27 

DATOS OBTENIDOS DEL DIFERENCIAL DE PRESIÓN DESPUES DE 
REALIZAR LAS ACCIONES CORRECTIVAS 

Nº ÁREA FILTRO DIFERENCIAL 
DE PRESIÓN Nº 

(Pa) 
Limite A1 +11.92-� Microbiano 

o Área Estéril A2 +9.151 o

Preparación A3 +12.60o de Medios 

Esclusa A4 +5.22

Llenado 81 +5.35
82 

Esclusa 83 +9.82
(/) Vestuario 
Q) 

Esclusa 2 84 +7.88
2 85 +10.05u FabricaciónQ) 86 

Lavado 87 +5.01-

Esclusa 1 88 +5.10
Descarga y 89 +8.77enfriamiento 810 

(/) Fabricación C1 +13.15
3 1 o 

.E :-Q
Q) •O Envasado C2 +9.15

(./) (./) 

Fabricación D1 +8.90
(/) Envasado D2 +12.53
o Esclusa 1 D3 +5.90

4
u 

.E Esclusa 2 D4 +5.25
:ro Pasadizo D5 +9.80

Esclusa +5.15
Envasado D6 

Nota: La distribución de las mediciones se muestra en el anexo D 
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6.2 EVALUACIÓN FINAL 

6.2.1 Comparación de las mediciones después de realizar las acciones 

correctivas respectos al estado situacional inicial 

El objetivo principal de este capitulo consiste en comparar las variaciones sufridas 

luego de realizar las acciones correctivas y ver en que medida afectó estas 

acciones las condiciones ambientales de las salas de producción 

6.2.1.1 Integridad de filtro HEPA 

En el punto 6.1.1 se puede observar que fueron corregidas las observaciones 

presentadas respecto a los filtros HEPA. 

6.2.1.2 Conteo de partículas no viables 

En la Tabla Nº 28 mostramos la variación en porcentaje de los estados inicial y 

final del conteo de partículas realizado en los ambientes de microbiología, 

inyectables, semisólidos y oftálmicos. 



Nº 

1 

2 

3 

4 

TABLANº 28 

DIFE RENCIAS DE LOS E STADOS INICIAL Y FINAL DE L CONTEO DE 
PARTICULAS 

ESTADO INICIAL ESTADO FINAL 

ÁREAS 0.5 5.0 0.5 5.0 0.5 

µm/m3 µm/m3 µm/m3 µm/m3 µm/m3

-�
Limite 

276121 1678 272323 1678 -1,38
O) Microbiano 
o

Area estéril 293232 1711 275475 1736 -6,06o 

Preparación o 280898 1645 267790 1551 -4,67L.. 

de Medios (.) 

Esclusa 216197 1725 219582 2273 +1,57
Llenado 292460 1914 291424 1767 -0,35
Esclusa 

301152 2314 246954 1843 -18,00
(J) Vestuario 
(l) 

Esclusa 2 265815 3876 282620 1490 +6,32
ro 

Fabricación 353732 2975 301195 2032 -14,85(.) 

(l) Lavado 259648 1727 258351 1806 -0,50
Esclusa 1 366428 2898 280642 2586 -23,41-

Descarga y 
355351 2987 305234 2073 -14, 1 O

enfriamiento 

(J) Fabricación 222300 1532 260137 1532 +17,02. .!.. o

E -o 
(l) :..: 
en -o Envasado 252828 1901 249007 1844 -1,51en 

Fabricación 353863 2975 349531 1845 -1,22

(J) Envasado 289787 1768 282998 1904 -2,34
o Esclusa 1 262337 2078 218882 2001 -16,56
.E Esclusa 2 265856 1961 267419 1961 +0,59
-ro

Pasadizo 214876 1934 214080 1895 -0,37
Esclusa 
Envasado 

301152 2314 234216 2196 -22,23

6.2.1.3 Temperatura - Humedad Relativa 

59 

ll.% 

5.0 

1-1m/m3

0,00 

+1,46

-5,71

+31,77
-7,68

-20,35

-61,56
-31,70
+4,57
-10,77

-30,60

0,00 

-3,00

-37,98
+7,69
-3,71
0,00 
-2,02

-5, 10

En la Tabla Nº 29 se muestran los datos de las mediciones inicial y final de la 

temperatura y humedad relativa de las áreas de microbiología, inyectables, 

semisólido y oftálmico. 



Nº 

1 

2 

3 

4 
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TABLANº 29 

DIFERENCIAS DE LOS ESTADOS INICIAL Y FINAL DE LAS MEDICIONES DE 

TEMPERATURA Y HUMEDAD RELATIVA 

ESTADO INICIAL ESTADO FINAL /!J.% 

ÁREAS Temperatura Humedad Humedad Humedad 
Relativa Temperatura 

Relativa 
Temperatura Relativa ºC 

% 

ºC 
% 

ºC 
% 

-�
Limite 25.10 37.18 22.05 37.43 -12,15 +0,67Microbiano 

o Área estéril 22.60 34.93 22.13 35.13 -2,08 +0,57o 

Preparación 
o 21.93 40.33 21.68 39.68 -1, 14 -1,61.... de Medios .S2 

Esclusa 21.65 40.75 21.10 40.75 -2,54 0,00 
Llenado 22.38 46.13 21.35 45.23 -4,60 -1,95
Esclusa 21.05 39.35 20.05 41.10 -4,75 +4,45

1/) Vestuario 
Esclusa 2 21.05 39.35 20.60 41.00 -2, 14 +4,19

ro Fabricación 25.80 36.38 23.93 39.65 -7,25 +7,22l.) 

Lavado 23.55 43.98 22.85 44.10 -2,97 +0,27
Esclusa 1 22.50 36.30 22.20 36.30 -1,33 0,00 -

Descarga y 22.68 45.80 21.93 44.65 -3,31 -2,51
enfriamiento 

1/) Fabricación 22.33 37.05 22.00 38.68 -1,48 +4,40• ..!.. o
E -e 
Q) =

en -o Envasado 20.15 39.78 21.15 39.83 +4,96 0,13 en 
·-

Fabricación 24.50 54.40 24.45 49.90 -0,20 -8,27
1/) Envasado 22.05 54.20 22.05 51.55 0,00 -4,89
o Esclusa 1 22.25 54.75 22.40 49.85 0,67 -8,95l.) 

.E Esclusa 2 22.40 52.75 22.25 51.20 -0,67 -2,94
-ro Pasadizo 22.40 53.60 22.40 47.13 0,00 -12,07

Esclusa 
Envasado 

22.10 54.20 22.10 48.15 0,00 -11,16

6.2.1.4 Cambios de aire por Hora / Velocidad del aire 

La Tabla Nº 29 muestra una comparación entre los estados situa.cionales 

inicial y final así como la variación originada por las acciones correctivas 

que se realizarán en las áreas ya mencionadas anteriormente. 



Nº 

1 

2 

3 

4 
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TABLA Nº 30 

DIFERENCIAS DE LOS ESTADOS INICIAL Y FINAL DE RENOVACIONES DE 
AIRE 

ESTADO ESTADO 
ÁREAS VOL(m3) INICIAL FINAL Mn¾ 

RENOVACIONES DE RENOVACIONES DE 

AIRE POR HORA AIRE POR HORA 

Limite 
34.40 9.90 21.20 114,14 -� Microbiano 

o Area estéril 22.90 35.60 23.70 -33,43
.Q

Preparación .D
26.10 22.10 24.90 12,67 o

de Medios 
-�
� Esclusa 6.80 92.40 22.80 -75,32

Llenado 124.60 22.84 20.19 -11,60
Esclusa 

21.00 27.10 24.22 -10,63
(/) Vestuario 

Esclusa 2 21.70 20.35 21.94 7,81 .D 

Fabricación 90.60 11.81 25.00 111,69 
u 

Lavado 35.40 32.64 24.48 -25,00
Esclusa 1 21.70 30.53 23.48 -23,09-

Descarga y 
89.70 26.33 21.27 -19,22

enfriamiento 

(/) Fabricación 58.00 20.36 20.80 2, 16 . .!. o

E -o 
(1) :;; 

Envasado 43.70 20.68 21.10 2,03 en 
en 

Fabricación 5.10 13.00 101.30 679,23 

(/) Envasado 20.50 39.28 30.10 -23,37
o 

Esclusa 1 9.80 34.50 42.00 21,74 u 

.E Esclusa 2 5.60 104.67 81.70 -21,95
-ro

Pasadizo 18.10 28.07 20.10 -28,39

Esclusa 
Envasado 

2.90 149.37 130.70 -12,50

6.2.1.5 Diferencial de presiones 

La Tabla Nº 30 muestra una comparación entre los estados iniciales y 

finales de las mediciones de los diferenciales de presión de las áreas 

mostradas en la tabla. 



Nº 

1 

2 

3 

4 

TABLA Nº 31 

COMPARACIÓN DE LOS ESTADOS INICIAL Y FINAL DE LOS 
DIFERENCIALES DE PRESIÓN 

DIFERENCIAL DIFERENCIAL 

ÁREAS DE PRESIÓN DE PRESIÓN /lPa % INICIAL FINAL 
(Pa) (Pa) 

ro 
Limite 

+11.92 +11.92 o 
O) Microbiano
o 

Area estéril +9.15 +9.15 o o 

:.e Preparación 
o +12.60 +12.60 o ,_ 

de Mediosu

� Esclusa +5.22 +5.22 o 

Llenado +7.52 +5.35 -28.86
Esclusa 

+11.28 +9.82 -12.94
Vestuario 

Q) 

Esclusa 2 +7.52 +7.88 +4.79.o 
ro 

Fabricación +8.77 +10.5 +19.72u 

Q) Lavado +6.27 +5.01 -20.1 O>-
e 

Esclusa 1 -8.77 +5.10 -41.85-

Descarga y 
+8.77 +8.77 o 

enfriamiento 

(/) Fabricación +12.53 +13.15 +4.98. ..!.. o
E-o 
Q) ==

CI) •O
Envasado +8.27 +9.15 +10.64C/)

Fabricación -11.28 +8.90 -21.1 O

(/) Envasado +12.53 +12.53 ·o
o 

Esclusa 1 +7.52 +5.90 -21.54u

.E Esclusa 2 +10.03 +5.25 -47.66
-ro

Pasadizo +7.52 +9.80 +30.32
Esclusa 
Envasado 

-5.01 +5.15 +2.79

62 
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6.2.2 Comparación de las mediciones finales respecto a los estándares 

internacionales 

6.2.2.1 Conteo de partículas no viables 

En la tabla Nº 31 se muestra la diferencia del estado final respecto a la ISO 14644-

1, en el cual se puede observar que la diferencia muestra un valor negativo, 

indicando que las mediciones realizadas se encuentra debajo del limite permisible 

según la norma. 

Nº 

1 

2 

3 

4 

TABLA Nº 32 

DIFERENCIA DEL ESTADO FINAL DEL CONTEO DE PARTICULAS 
RESPECTO A LA ISO 14644-1 

ÁREAS 

ro Limite 
O) Microbiano
o 

o Area estéril
Preparacióno

de Medios
� Esclusa 

Llenado 
Esclusa 
Vestuario 

Q) 

Esclusa 2 
Fabricación 

u 
Q) Lavado 

Esclusa 1 -

Descarga y 
enfriamiento 

(/) Fabricación . ..!. o

E -e 
Q) = 

en •O Envasado en

Fabricación 
(/) Envasado 
o Esclusa 1 u 

.E Esclusa 2 
-ro

Pasadizo 
Esclusa 
Envasado 

ESTADO FINAL 

0.5 5.0 

µm/m3 µm/m3 

272323 1678 

275475 1736 

267790 1551 

219582 2273 
291424 1767 

246954 1843 

282620 1490 
301195 2032 
258351 1806 
280642 2586 

305234 2073 

260137 1532 

249007 1844 

349531 1845 
282998 1904 
218882 2001 
267419 1961· 
214080 1895 

234216 2196 

ISO 14644-1 
ISO Clase 7 

0.5 5.0 

µm/m3 µm/m3 

352000 2930 

352000 2930 

352000 2930 

352000 2930 
352000 2930 

352000 2930 

352000 2930 
352000 2930 
352000 2930 
352000 2930 

352000 2930 

352000 2930 

352000 2930 

352000 2930 
352000 2930 
352000 2930 
352000 2930 
352000 2930 

352000 2930 

ll.Real % 
Diseño 

0.5 5.0 

µm/m3 µm/m3 

-22.64 -42.73

-21.74 -40.75

-23.92 -47.06

-37.62 -22.42
-17.21 -39.69

-29.84 -37.10

-19.71 -49.15
-14.43 -30.65
-26.60 -38.36
-20.27 -11.74

-13.29 -29.25

-26.10 -47.71

-29.26 -37.06

-0.70 -37.03
-19.60 -35.02
-37.82 -31.71
-24.03 -33.07
-39.18 -35.32

- 33.46 -25.05
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1 

2 

3 

4 
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6.2.2.2 Temperatura - Humedad Relativa 

TABLA Nº 33 

DIFERENCIA DEL ESTADO FINAL LAS MEDICIONES DE TEMPERATURA Y 
HUMEDAD RELATIVA RESPECTO A LA NOM-059-SSA1-2004 

A¾ Real ESTADO FINAL NOM-059-SSA1 -2004 

ÁREAS 
Diseño 

TEMPERATURA 
HUMEDAD HUMEDAD HUMEDAD 
RELATIVA 

TEMPERATURA 
RELATIVA 

TEMPERATURA 
RELATIVA ºC ºC ºC 

% % % 

Limite 
22.05 37.43 18-23 30-65 -4, 13 -42,42-� Microbiano 

o Área estéril 22.13 35.13 18-23 30-65 -3,78 -45,95o 
:.e Preparación 

21.68 39.68 o 18-23 30-65 -5,74 -38,95L.. de Medios u 

� Esclusa 21.10 40.75 18-23 30-65 -8,26 -37,31

Llenado 21.35 45.23 18-23 30-65 -7, 17 -30,42
Esclusa 20.05 41.10 18-23 30-65 -12,83 -36,77

f/) Vestuario 
Q) 

Esclusa 2 20.60 41.00 18-23 30-65 -10,43 -36,9215 
rn Fabricación 23.93 39.65 18-23 30-65 4,04 -39,00u 
Q) Lavado 22.85 44.10 18-23 30-65 -0,65 -32, 15>. 
e Esclusa 1 22.20 36.30 18-23 30-65 -3,48 -44, 15-

Descarga y 21.93 44.65 18-23 30-65 -4,65 -31,31
enfriamiento 

f/) Fabricación 22.00 38.68 18-23 30-65 -4,35 -40,49. ..L o

E -o 
Q) = 
en •O Envasado 21.15 39.83 18-23 30-65 -8,04 -38,72en 

Fabricación 24.45 49.90 18-23 30-65 6,30 -23,23
f/) Envasado 22.05 51.55 18-23 30-65 -4,13 -20,69
o Esclusa 1 22.40 49.85 18-23 30-65 -2,61 -23,31u 

.E Esclusa 2 22.25 51.20 18-23 30-65 -3,26 -21,23
:ro Pasadizo 22.40 47.13 18-23 30-65 -2,61 -27,49

Esclusa 
Envasado 

22.10 48.15 18-23 30-65 -3,91 -25,92
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6.2.2.3 Cambios de aire por Hora / Velocidad del aire 

Nº 

1 

2 

3 

4 

TABLA Nº 34 

DIFERENCIAS DE LOS ESTADOS INICIAL Y FINAL DE RENOVACIONES DE 
AIRE RESPECTO A LA ISO 14644-1 

ÁREAS VOL(m3) 
ESTADO FINAL ISO 14644-1 

RENOVACIONES DE RENOVACIONES DE Mn¾ 

AIRE POR HORA AIRE POR HORA 

-�
Limite 

34.4 21.20 20 6,00 
Microbiano 

o
Area estéril 22.9 23.70 20 18,50 o 

:o Preparación 
o 6.8 24.90 20 24,50 ..... de Medios -�
� Esclusa 26.1 22.80 20 14,00 

Llenado 21.0 20.19 20 0,95 
Esclusa 

21.7 24.22 20 21, 10 
1/) Vestuario 

Esclusa 2 90.6 21.94 20 9,70 .o 

ro 
Fabricación 21.7 25.00 20 25,00 

u 
Q) Lavado 35.4 24.48 20 22,40 >-
e 

Esclusa 1 89.7 23.48 20 17,40 -

Descarga y 
124.6 21.27 20 6,35 

enfriamiento 

1/) Fabricación 2050 20.80 20 4,00 • ..!.. o 

E -o 
Q) =

en •O Envasado 1543 21.10 20 5,50 en 

Fabricación 5.1 101.30 20 406,50 

1/) Envasado 20.5 30.10 20 50,50 
o 

Esclusa 1 9.8 42.00 20 110,00 u

.E Esclusa 2 5.6 81.70 20 308,50 
-ro

Pasadizo 18.1 20.10 20 0,50 �
o Esclusa 

Envasado 
2.9 130.7 20 553,50 
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6.2.2.4 Diferencial de presiones 

TABLA Nº 35 

COMPARACIÓN DEL ESTADO FINAL RESPECTO A LA ISO 14644 -1 DE LOS 
DIFERENCIALES DE PRESIÓN 

DIFERENCIAL ISO 14644-1 

Nº ÁREAS DE PRESIÓN DIFERENCIAL 
M'a% FINAL DE PRESIÓN 

{Pa) {Pa) 

-�
Limite 

+11.92 +5.00 138,40 
O> Microbiano 
o

Area estéril +9.15 +5.00 83,00 1 
Preparación 

e +12.60 +5.00 152,00 
-� de Medios 
� Esclusa +5.22 +5.00 4,40 

Llenado +5.35 +5.00 7,00 
Esclusa 

+9.82 +5.00 96,40 
(J) Vestuario 
Q) 

Esclusa 2 +7.88 +5.00 57,60 
2 

Fabricación +10.50 +5.00 110,00 
Lavado +5.01 +5.00 0,20 
Esclusa 1 +5.10 +5.00 2,00 -

Descarga y 
+8.77 +5.00 75,40 

enfriamiento 
(J) Fabricación +13.15 +5.00 163,00 . .!. o3 E-c 

Q) = 

(f) •O Envasado +9.15 +5.00 83,00 (f) 

Fabricación +8.90 +5.00 78,00 
(J) Envasado +12.53 +5.00 150,60 

Esclusa 1 +5.90 +5.00 18,00 () 

4 .E Esclusa 2 +5.25 +5.00 5,00 
=ro Pasadizo +9.80 +5.00 96,00 

Esclusa 
Envasado 

+5.15 +5.00 3,00 
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CONCLUSIONES 

1) Se identifican las normas relacionadas a la validación de la calidad de limpieza

del aire del Laboratorio Daniel Alcides Carrión.

2) Se puede implementar el equipamiento que permite realizar las mediciones

relativas a la limpieza del aire.

3) Se forma un equipo de personal especializado en medir la calidad del aire.

4) Se implementa un procedimiento estándar interno de inspección de calidad.

5) Finalmente, se puede validar la calidad de la limpieza del aire a niveles de

competitividad internacional y sostenerla en el tiempo.
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RECOMENDACIONES 

• Es necesario que el equipo técnico especializado de la alta dirección sea

liderado por un profesional de la ingeniería mecánica debido a que se

encuentra más capacitado para manejar sistémicamente la problemática del

mantenimiento de la calidad de la limpieza del aire en los laboratorios de

fabricación de fármacos.

• Debido a los temas que trata el ingeniero mecánico, tiene más ventajas

competitivas para manejar el problema de la sostenibilidad de la calidad del

aire de modo sistémico respecto a otros profesionales. Esto se grafica en el

siguiente esquema:

\/ Ingeniero mecánico vs 

t 

1) Masas (maquinas y
e qui pos)

11) Energía

111) Control ene r gético

IV) Sistematización operativa

• Químicos farmacéuticos

• Ambientalistas

• Químicos

• Civiles

• Médicos, etc.

Uso de tecnología 

Medición 

Cont rol 

Evaluación 

Medidas correc tivas 

COMPETENCIA 

1) Conocer

11) :3abe r apl1un
lo:,.
conoc1m1ent,:i:,.

111) Tener una
actit1tud
constructiva,
pro.�,:ti11a
et,cacr;:, y
etic :e ni: 1,1
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ANEXO A 

DATOS DE LAS MEDICONES DEL CONTEO DE PARTICULAS REALIZADAS 
EN EL LABORATORIO FARMACEUTICO D.A. CARRIÓN 



Locación 0.5 µm/m3 5.0 µm/m3
Promedio 
0.5 µm / m3

278280 2119 

1 239787 1413 261564 

266626 1059 

183636 1766 

2 213654 1413 199528 

201294 1059 

311829 1413 

3 264507 706 272276 

240493 1059 

318538 2119 

4 290640 1413 273806 

212241 1413 

Media SD SE UCL 
0.5 µm 1 5.0 1,.1m 0.5 µm 1 5.0 1,.1m 0.5 µm 1 5.0 1,.1m 
251794 I 1413 35267 1 254 17633 1 127 2.35 

c) Local: Microbiología - Preparación de Medios.

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3

243318 1766 

1 218598 1413 

231311 1413 

218951 1766 

2 236608 1413 

180105 1413 

272982 1413 

3 264507 1413 

240493 1413 

317832 1059 

4 278986 1413 

242965 706 

Promedio 
0.51,.1m / m3

231076 

211888 

259327 

279928 

Media SD SE UCL 
0.5 1,.1m 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
245555 1 1383 30079 1 223 15040 1 111 2.35 

Promedio 
5.0 µm / m3

1530 

1413 

1059 

1648 

Conteo Total 
0.51,.1m 1 5.01,.1m 
293232 1 1711 

Promedio 
5.0 µm / m3

1530 

1530 

1413 

1059 

Conteo Total 
0.5µm 1 5.0µm 
280898 1 1645 



d) Local: Microbiología - Esclusa.

• Clasificación: ISO Clase 7 ó 1 O 000
• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 Promedio 
0.5 µm / m3

190699 1413 
1 219657 1413 187756 

152913 1413 
173042 1059 

2 180811 1413 177044 
177280 1413 

Media 5D SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 

1824001 1354 7575 1 83 5356 1 59 6.31 

e) Local: Inyectables - Descarga y Enfriamiento

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3

119717 3178 
1 160329 2472 

139493 2119 
278633 706 

2 269804 1059 
336549 706 
163507 2472 

3 139140 2825 
135961 2825 
337961 706 

4 372570 706 
330545 706 

Promedio 
0.5 µm / m3

139846 

294995 

146203 

347025 

Promedio 
5.0 µm / m3

1413 

1295 

Conteo Total 
0.5µm 1 5.0 µm
216197 1 1725 

Promedio 
5.0 µm / m3

2590 

824 

2707 

706 



f) Local: Inyectables - Llenado

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

UCL Conteo Total 

0.5 m 5.0 m 
2.35 355351 2987 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio Promedio 
0.5 µm / m3 5.0 µm / m3 

1 

2 

3 

4 

Media 

246467 1677 

232017 

278633 

235196 

282164 

321717 

262388 

290287 

275454 

197409 

176220 

193171 

212947 

1413 

1766 

1766 

706 

2119 

1413 

2119 

1766 

1766 

1766 

1766 

1766 

248615 1648 

288756 1413 

254383 1883 

194113 1766 

UCL Conteo Total 
0.5 m 5.0 m 

2.35 292460 1914 

g) Local: Inyectables - Esclusa Vestuario

• Clasificación: ISO Clase 7 ó 10,000 .

• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3



Locación 0.5 µm/m3 5.0 µm/m3
Promedio 
0.5 µm / m3

240140 2119 
1 202706 1766 201764 

162447 2119 
164213 2119 

2 278986 1766 228957 
243671 1766 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 t.1m 1 5.0 µm

215361 1 1942 19228 1 83 13596 1 

h) Local: Inyectables - Esclusa 2

59 

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Locación 0.5 µm/m3 5.0 µm/m3
Promedio 
0.5 µm / m3

250734 1059 
1 223189 1413 224248 

198822 1413 
175161 2119 

2 243671 2119 208592 
206944 1766 

Media SD SE UCL 

0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm

2164201 1648 11071 1 499 7828 1 353 

i) Local: Inyectables - Fabricación

• Clasificación: ISO Clase 7 ó10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Promedio 5.0 
t.1m / m3

2001 

1883 

Conteo Total 
0.5 1-1m 1 5.0 µm 

301152 l 2314 

Promedio 
5.0 µm / m3

1295 

2001 

Conteo Total 
0.Sµm 1 5.0µm

265815 1 3876 



Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

169864 2472 
1 129958 3178 146438 

139493 2119 
278633 706 

2 269804 1059 294995 
336549 706 
163507 2472 

3 139140 2825 146203 
135961 2825 
355266 706 

4 350675 706 345495 
330545 1059 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
2332831 1736 1025101 1055 51255 1 527 

j) Local: Inyectables - Lavado

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.
• Muestreos por locación: 3

2.35 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

226014 1413 
1 197409 1413 232606 

274395 1413 
259563 1059 

2 240140 1059 245084 
235549 1413 
282517 1413 

3 294171 1413 261446 
207650 1413 
254972 1766 

4 235549 1766 243553 
240140 1766 

Media SD SE UCL 

0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 1-1m 
245672 I 1442 11894 1 243 5947 1 121 2.35 

Promedio 
5.0 µm / m3 

2590 

824 

2707 

824 

Conteo Total 
0.5µm 1 5.0µm 
353732 1 2975 

Promedio 
5.0 µm / m3 

1413 

1177 

1413 

1766 

Conteo Total 
0.5µm 1 5.0 &,Jm 
259648 1 1727 



k) Local: Inyectables - Esclusa 1

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

0.5 µm / m3 

273336 1413 
1 195643 1059 236726 

241199 1059 
192112 1766 

2 187521 1766 187874 
183989 1413 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
2123001 1413 34544 1 333 24426 1 235 

1) Local: Semisólidos - Envasado

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

0.5 µm / m3 

235196 1413 
1 229192 1766 246261 

274395 2119 
259563 1413 

2 240140 1766 245084 
235549 1413 
289580 1413 

3 269451 1413 245202 
176573 1413 
219657 2119 

4 211888 1766 223895 
240140 1766 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
2401101 1648 10823 1 215 5412 1 107 2.35 

Promedio 
5.0 µm / m3 

1177 

1648 

Conteo Total 
0.5µm 1 5.0µm 
366428 1 2898 

Promedio 
5.0 µm / m3 

1766 

1530 

1413 

1883 

Conteo Total 
0.Sµm 1 5.0 µm 
252828 1 1901 



m) Local: Semisólidos - Fabricación

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo {m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 Promedio 
0.5 µm / m3 

63566 2119 
1 173395 706 120188 

123601 1413 
294524 1059 

2 165273 1413 239904 
259916 1059 
155385 1766 

3 141259 706 122424 
70629 1059 
86874 1413 

4 76986 1413 144790 
270510 1766 

Media so SE UCL 

0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm

156827 I 1324 56488 1 177 28244 1 88 2.35 

n) Local: Oftálmicos - Envasado de Oftálmicos

• Clasificación: ISO Clase 7 ó10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Promedio 
5.0 µm / m3 

1413 

1177 

1177 

1530 

Conteo Total 

0.5µm 1 5.0µm 

223200 1 1532 



Locación 0.5 µm/m3 5.0 µm/m3 

166685 1413 

1 219304 1766 

110888 1413 

348556 2119 

2 254619 1413 

250734 1413 

180105 1766 

3 113360 1059 

229545 1413 

289933 1413 

4 223895 2119 

254619 1766 

o) Local: Oftálmico - Fabricación

• Clasificación: ISO Clase 7 ó 10,000

Promedio Promedio 
0.5 µm / m3 5.0 µm / m3 

165626 1530 

284636 1648 

174337 1413 

256149 1766 

UCL Conteo Total 
0.5 µm 5.0 m 

2.35 289787 1768 

• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.
• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 

359503 2472 

1 347849 3178 

328426 2119 

278633 706 

2 269804 1059 

336549 706 

163507 2472 

3 139140 2825 

135961 2825 

159622 706 

4 129958 706 

139493 1059 

Promedio Promedio 
0.5 µm / m3 5.0 µm / m3 

345260 2590 

294995 824 

146203 2707 

143024 824 



Media so SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm
232371 1 1736 103398 I 1055 51699 1 527

p) Local: Oftálmicos - Esclusa 1

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

98881 2119 

1 123601 1059 135844 

185049 1766 

173395 1413 

2 186108 2119 170452 

151853 1766 

Conteo Total 
0.5 µm 1 5.0µm 
353863 1 2975 

Promedio 
5.0 µm / m3 

1648 

1766 

Media UCL Conteo Total 
0.5 µm 5.0 µm 
153148 1707 

q) Local: Oftálmicos - Exclusa 2

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

0.5 m 5.0 m 
6.31 262337 2078 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio Promedio 
0.5 µm / m3 5.0 µm / m3 

271923 1413 

1 181871 1059 209063 1530 

173395 2119 

343965 1766 

2 216832 2119 224601 1648 

113007 1059 

Media so SE UCL Conteo Total 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5µm 1 5.0µm 
216832 I 1589 10987 1 83 7769 1 59 6.31 265856 1 1961 



r) Local: Oftálmico - Pasadizo

• Clasificación: ISO Clase 7 ó10,000
• Locaciones de Muestreo Tomadas: 3

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 

119717 1413 

1 160329 1059 

200587 1766 

127133 706 

2 269804 1059 

208003 1059 

163507 1413 

3 139140 2119 

67451 1766 

Promedio 
0.5 µm / m3 

160211 

201647 

123366 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm

161741 1 1373 39163 1 413 22611 1 239

s) Local: Oftálmicos - Esclusa Envasado

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

1 

2 

Media 

0.5 µm 1 5.0 µm

215361 1 1942

162447 

202706 

240140 

164213 

278986 

243671 

SD 
0.5 µm 1 5.0 µm

19228 1 83 

0.5 µm / m3 

2119 

1766 201764 

2119 

2119 

1766 228957 

1766 

SE UCL 
0.5 µm 1 5.0 µm
13596 1 59 6.31 

Promedio 
5.0 µm / m3 

1413 

942 

1766 

Conteo Total 
0.5µm 1 5.0µm 

214876 1 1934 

Promedio 
5.0 µm / m3 

2001 

1883 

Conteo Total 
0.5µm 1 5.01,.1m 
301152 1 2314 



ANEXO B 

DATOS DE LAS MEDICIONES DEL CONTEO DE PARTICULAS REALIZADAS 
EN EL LABORATORIO FARMACEUTICO O.A. CARRIÓN DESPUES DE LAS 
ACCIONES CORRECTIVAS 



a) Local: Microbiología - Limite Microbiano.

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/mª 5.0 µm/mª 

1 329133 1766 

200234 1413 

266979 1413 

2 243671 2472 

235549 1413 

247909 1059 

3 329133 1766 

200234 1059 

266979 706 

4 329133 1766 

200234 1766 

266979 706 

b) Local: Microbiología - Área Estéril.

• Clasificación: ISO Clase 7 ó 10,000

Promedio Promedio 5.0 
0.5 µm / mª µm / mª 

265449 1530 

242376 1648 

265449 1177 

265449 1413 

UCL Conteo Total 
0.5 m 5.0 m 

2.35 273235 1678 

• Locaciones de Muestreo Tomadas: 4

• Volumen de Muestreo (mª): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3



Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

311829 2119 
1 264507 1413 272276 

240493 1413 
243671 2472 

2 235549 1413 242376 
247909 1059 
329133 1766 

3 200234 1059 265449 
266979 706 
278280 1766 

4 239787 1413 261564 
266626 1059 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
260416 I 1471 12816 1 225 6408 1 113 2.35 

c) Local: Microbiología - Preparación de Medios.

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Promedio 
Locación 0.5 µm/m3 5.0 µm/m3 

0.5 µm / m3 

272982 1059 
1 264507 1413 259327 

240493 706 
218951 1766 

2 236608 1413 211888 
180105 1413 
272982 1413 

3 264507 1413 259327 
240493 1413 
218951 1059 

4 236608 1413 211888 
180105 706 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 1-1m 1 5.0 µm 
235608 I 1265 27389 1 243 13695 1 121 2.35 

Promedio 
5.0 µm / m3 

1648 

1648 

1177 

1413 

Conteo Total 
0.5µm 1 5.0 µm 
275475 1 1736 

Promedio 5.0 
µm / m3 

1059 

1530 

1413 

1059 

Conteo Total 
0.5 µm 1 5.0 µm 
267790 1 1551 



d) Local: Microbiología - Esclusa.

• Clasificación: ISO Clase 7 ó 1 O 000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Promedio 
Locación 0.51,1m/m3 5.0 µm/m3 

0.5 µm / m3 

190699 1766 
1 208357 1413 193642 

181871 1766 
173042 1413 

2 180811 1766 183872 
197762 1059 

Media SD SE UCL 
0.5 1-1m 1 5.0 1-1m 0.5 1-1m 1 5.0 1-1m 0.5 µm 1 5.0 µm 
188757 I 1530 6909 1 166 4885 1 118 6.31 

e) Local: Inyectables - Descarga y Enfriamiento

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Promedio 
Locación 0.51,1m/m3 5.0 µm/m3 

0.5 µm / m3 

286049 1766 
1 310416 1766 302058 

309710 2119 
259563 1413 

2 287815 1413 284518 
306178 2119 
321363 1766 

3 278986 1059 296643 
289580 1059 
257797 1766 

4 274395 2119 269215 
275454 2119 

Promedio 
5.0 µm / m3 

1648 

1413 

Conteo Total 

0.5µm 1 5.0 µm 
219582 1 2273 

Promedio 
5.0 µm / m3 

1883 

1648 

1295 

2001 



Media so SE UCL 
0.5 µm 1 5.0 1,1m 0.5 µm 1 5.0 1,1m 0.5 1,1m 1 5.0 µm
288109 I 1707 14575 1 311 7287 1 156 

f) Local: Inyectables - Llenado

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo {m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.5 µm/m3 5.0 µm/m3 Promedio 
0.5 µm / m3 

255325 1766 
1 278633 1413 256384 

235196 1766 
282164 1059 

2 301587 1413 282046 
262388 1413 
266979 2119 

3 275454 1059 262623 
245437 1766 
196350 1413 

4 193171 1766 200823 
212947 1766 

Media SD SE UCL 
0.5 1,1m 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm

250469 I 1560 34855 1 177 17427 1 88 

g) Local: Inyectables - Esclusa Vestuario

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Conteo Total 
0.5 µm 1 5.0 µm 
305234 1 2073 

Promedio 
5.0 µm / m3 

1648 

1295 

1648 

1648 

Conteo Total 
0.5µm 1 5.0µm 
291424 1 1767 



Locación 0.5 J,Jm/m3 5.0 1,1m/m3 
Promedio 
0.5 J,Jm / m3 

215419 1413 
1 243318 1766 235078 

246496 1413 
190699 1059 

2 246496 1766 230605 
254619 1413 

Media so SE UCL 

0.5 J,Jm 1 5.0 J,Jm 0.5 J,Jm 1 5.0 1,1m 0.5 J,Jm 1 5.0 J,Jm

232841 1 1471 3163 1 83 2237 1 

h) Local: Inyectables - Esclusa 2

59 

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Locación 0.5 J,Jm/m3 5.0 JJm/m3 
Promedio 
0.51,1m / m3 

226014 1413 
1 215419 1059 216361 

207650 1059 
255325 706 

2 219304 1059 234489 
228839 1413 

Media so SE UCL 

0.5 J,Jm 1 5.0 JJm 0.5 JJm 1 5.0 J,Jm 0.5 J,Jm 1 5.0 J,Jm

225425 I 1118 12819 1 83 9064 1 59 

i) Local: Inyectables - Fabricación

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Promedio 
5.0 JJm / m3 

1530 

1413 

Conteo Total 

0.5 J,Jm 1 5.0 J,Jm 

246954 1 1843 

Promedio 
5.0 JJm / m3 

1177 

1059 

Conteo Total 

0.5 J,Jm 1 5.0 J,Jm 

282620 1 1490 



Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

0.5 µm / m3 

266626 1766 

1 316066 1766 280869 

259916 1766 

251440 1059 

2 240493 1059 233430 

208357 1413 

283224 1413 

3 255325 1413 285343 

317479 1766 

180105 1766 

4 193171 2472 185991 

184696 1766 

Media so SE UCL 
0.5 µm 1 5.0 1,.1m 0.5 µm 1 5.0 µm 0.5 1,1m 1 5.0 µm 
246408 I 1619 46627 1 352 23313 l 176

j) Local: Inyectables - Lavado

• Clasificación: 10,000

• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

251440 1413 

1 212594 1413 241317 

259916 1413 

235549 1059 

2 240140 1059 240375 

245437 1413 

282517 1059 

3 294171 1413 261446 

207650 1413 

254972 1766 

4 235549 2119 243553 

240140 1766 

Media so SE UCL 
0.5 1,1m 1 5.0 1,1m 0.5 1,1m 1 5.0 µm 0.5 1,1m 1 5.0 µm 
246673 I 1442 9939 1 310 4969 1 155 2.35 

Promedio 
5.0 µm / m3 

1766 

1177 

1530 

2001 

Conteo Total 
0.5µm 1 5.0µm 
301195 l 2032 

Promedio 
5.0 um / m3 

1413 

1177 

1295 

1883 

Conteo Total 
0.5 µm l 5.0µm 
258351 l 1806 



k) Local: Inyectables - Esclusa 1

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

223189 1413 
1 195643 1413 220010 

241199 1059 
192112 1766 

2 215419 1766 197174 
183989 1413 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm

208592 I 1471 16148 1 250 11418 1 177 

1) Local: Semisólidos - Envasado

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4

• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

0.5 µm / m3 

263094 1059 
1 221776 1766 245437 

251440 2119 
259563 1413 

2 240140 1766 245084 
235549 1413 
282164 1413 

3 269451 1766 242729 
176573 1413 
241552 2119 

4 211888 1766 231193 
240140 1766 

Promedio 
5.0 µm / m3 

1295 

1648 

Conteo Total 
0.5µm 1 5.0µm 

280642 1 2586 

Promedio 
5.0 µm / m3 

1648 

1530 

1530 

1883 



m) Local: Semisólidos - Fabricación

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

UCL Conteo Total 
0.5 m 5.0 m 

2.35 249007 1844 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio Promedio 

0.5 µm / m3 

246496 2119 
1 198822 706 206355 

173748 1413 
251440 1059 

2 165273 1413 225543 
259916 1059 
192818 1766 

3 141259 706 134902 
70629 1059 
223189 1413 

4 245084 1413 246261 
270510 1766 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 1,1m 
2032651 1324 48401 1 177 24201 1 88 2.35 

n) Local: Oftálmicos - Envasado de Oftálmicos

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

5.0 µm / m3 

1413 

1177 

1177 

1530 

Conteo Total 
0.5µm 1 5.0µm 
260137 1 1532 



Locación 0.5 µm/mª 5.0 µm/mª 
Promedio 

0.51,1m / mª 

166685 1413 

1 189287 1413 155620 

110888 1413 

297349 2119 

2 254619 2119 259916 

227780 1413 

180105 1766 

3 113360 1059 174337 

229545 1413 

289933 1413 

4 262741 2119 269098 

254619 1766 

Media so SE UCL 
0.5 1,1m 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 um 1 5.0 um

214743 I 1619 58090 1 243 29045 1 121

o) Local: Oftálmico - Fabricación

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 4
• Volumen de Muestreo {mª): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.5 µm/mª 5.0 µm/mª 
Promedio 

0.5 µm / mª 

222836 2119 

1 310416 1766 280987 

309710 1766 

259563 1766 

2 240140 706 268627 

306178 1413 

191405 1413 

3 294171 1766 254619 

278280 1413 

224248 2119 

4 274395 706 258032 

275454 1766 

Media so SE UCL 

0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 0.5 µm

265566 I 1560 11885 1 243 5943 1 121 2.35 

Promedio 
5.01,1m / mª 

1413 

1883 

1413 

1766 

Conteo Total 
0.5 µm l 5.0 µm 

282998 1 1904 

Promedio 
5.0 µm / mª 

1883 

1295 

1530 

1530 

Conteo Total 
0.5 µm 1 5.0µm 
279531 1 1845 



p) Local: Oftálmicos - Esclusa 1

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 
0.5 µm / m3 

98881 2119 

1 123601 2119 135844 

185049 1766 

137727 2119 

2 186108 2119 158563 

151853 1766 

Media so SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 
147203 I 2001 16065 1 o 11360 1 o 

q) Local: Oftálmicos - Exclusa 2

• Clasificación: ISO Clase 7 ó 10,000

• Locaciones de Muestreo Tomadas: 2

• Volumen de Muestreo (m3): 0.0283

• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

6.31 

Locación 0.5 µm/m3 5.0 µm/m3 
Promedio 

0.51-1m / m3 

244731 1413 

1 181871 1059 208474 

198822 2119 

343965 1766 

2 216832 2119 224601 

113007 1059 

Media SD SE UCL 
0.5 µm 1 5.0 1,1m 0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 

216538 I 1589 11404 1 83 8064 1 59 6.31 

Promedio 
5.0 µm / m3 

2001 

2001 

Conteo Total 
0.5µm 1 5.0 µm 
218882 1 2001 

Promedio 
5.0 µm / m3 

1530 

1648 

Conteo Total 
0.5µm 1 5.0 µm 
267419 1 1961 



r) Local: Oftálmico - Pasadizo

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 3
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

Locación 0.51,1m/m3 5.01,1m/m3 
Promedio 

0.51,1m / m3 

180105 1413 
1 160329 1059 180340 

200587 1413 
148675 706 

2 269804 1059 208827 
208003 1059 
163507 1413 

3 139140 2119 168216 
202000 1766 

Media so SE UCL 
0.5 1,1m 1 5.0 1,1m 0.5 1,1m 1 5.0 1,1m 0.5 1,1m 1 5.0 1,1m 
185794 I 1334 20848 1 413 12037 1 239 

s) Local: Oftálmicos - Esclusa Envasado

• Clasificación: ISO Clase 7 ó 10,000
• Locaciones de Muestreo Tomadas: 2
• Volumen de Muestreo (m3): 0.0283
• Tiempo de Muestreo: 1 minuto.

• Muestreos por locación: 3

2.35 

Locación 0.51,1m/m3 5.01,1m/m3 
Promedio 

0.51,1m / m3 

266979 2119 
1 202706 1413 210122 

160682 1766 
164213 2119 

2 278986 1766 216714 
206944 1766 

Media SD SE UCL 
0.5 µm 1 5.0 µm 0.5 µm 1 5.0 µm 0.5 µm 1 0.5 µm 
213418 I 1825 4661 1 83 3296 1 59 6.31 

Promedio 
5.0 1,1m / m3 

1295 

942 

1766 

Conteo Total 
0.51,1m 1 5.01,1m 
214080 1 1895 

Promedio 
5.01,1m / m3 

1766 

1883 

Conteo Total 
0.5µm 1 5.0 µm 
234216 1 2196 



ANEXO C 

DISTRIBUCIÓN DE LAS MEDICONES REALIZADAS EN EL LABORATORIO 
FARMACÉUTICO O.A. CARRION 



AREAS 

limite 
Microbiano 

Area 
Esteril 

Preparación 
de medios 

Esclusa 

MICROBIOLOGIA 

CD CD 

m A1 

Límite Microbiano 

C0 CD 

J;,m, 
CD CD e CD 

m A2 

A3 

Area Estéril 

mC0 CD 
8.77 Pa 

Preparación 
-

de medios 

_.) A4 

m 
� 

6.27 Pa 

CD 
CD CD 

Esclusa 

VConteo de 
i-Partlculas 

Caudal Cambios/h 5.01 Pa Temperatura Humedad 

• Punto 0.5 um/m3 5.0 umtm3 -e Relativa•¡. m3/h 

1 191759 1530 25.6 H.3 

' 252971 1648 24.9 H.O 
.\39 kO Q 90 

' 265449 1177 25.2 .16.5 

4 24:?]7t, 1413 24.to .l7.9 

1 261'-64 1530 :?:? o 34.:? 

' 99�¡, 1413 "' 34.0 
kl5 _(() 35 hO 

J ,p,7t., 1059 ,,, .155 
4 273k06 1648 :?.U \b' 

1 :?3J07t, 1530 21 9 40 k 

' 21 HUH< 1530 21 Q 41 4 
577 70 2:' 111 ' :?593:!7 1-IP 22.1 39 4 

4 :?799:?tc 1059 :?lk J9 7 

1 lk7756 14P :?I 9 .i2., 
t,:?k 6() c;i,:: -10 

' 177()44 l:?95 21 -1 JQ:? 



AREAS 
Punto 

Descarga y 

Enfriamiento 

Llenado 

Esclusa Vestuario 

Esclusa 2 

Fabricación 

Lavado 

Esclusa 1 

INYECTABLES 

CD CD 
B10 

� 

l 
CDlescarga y Enfriamie.W 

CD 

7.52 Pa B2 

� 
Llenado 

11.28 Pa 

7.52 Pa 

Conteo de 

Particulas 

Esclusa 
Vestuario 

t----�--.....,T•mperatura Humedad Caudal 

0.5 um/m3 5.0 um/m3 -e Relativa•;. mJn, 

139((46 2590 22.7 45.9 

294995 824 22.6 4S k 

146203 2707 456 

347025 706 45.9 

248615 1648 22.5 4l 7 

2RR756 1413 22 4 46 6 
2)145 HO 

254Jkl IHRJ 46 7 

194113 1766 22.3 46.5 

201764 2001 22.4 36.4 

22H957 1883 19.7 

22424R 

208592 

1295 22.4 364 

2001 19 7 
441 70 

146438 2590 26.5 35 7 

294995 

146203 

R24 25 4 36 f, 

2707 25 .. l 
1070 40 

345495 26.2 

232606 1413 233 .. J 

245084 1177 23.b 44 3 11�5 .'Hl 

261446 1413 23 7 43 7 

24355.J 1766 :?H, 

236726 1177 16 4 

llHH74 lt.4k 

Pa Q) 

Esclusa 2 

Cambios/h 

2td.l 

27 'º 

20 .'5 

11.kl 

B5 

� 

CD 
8.77 Pa 

B6 

� 

Fabricación 
CD 



SEMI - SOLIDOS 

CD 

C1 
Fabricación 

12.53 Pa 

11.28 Pa 

5.01 Pa 

CD 

Envasado 

! 
8.27 Pa 

Conteo de 

Particulas 

AREAS Temperatura Humedad Caudal 
Cambios/h 

Punto 0.5 um/m3 5.0 um/ml "C Relativa•¡. mllh 

l.:!DIR8 1413 '.?2 3 37.0 

Fabricación 
239904 1177 :?:?.4 371 

l lkO t<O 20 :,6 
1224:?4 1177 22 _l 37.0 
144790 1530 221 37.1 
246261 1766 20.2 JQ. 

:?450k4 15:,0 ..,(U 400 
Q(JJ 90 20 (,)\ Envasado 

:!4PO.., 1413 10_.., �9.7 
22lk95 110n 20 '\ J9.6 



AREAS 

Envasado 

Fabricación 

Esclusa 1 

Esclusa 2 

Pasadizo 

Esclusa envasado 

OFTALMICOS 

CD 
CD 

D1 

m 
Fabricación 11.2s Pa 

CD 
CD 

CD CD 

D2 
Envasado 

m 

CD 

Conteo de 

Particulaa 
T"'1peratura Humedad Caudal 

Punto 0.5 um/m3 5.0 um/mJ 'C Relativa•¡, m3/h 

165626 15JO 21 9 54 2 

284636 164!1 22.0 54 • 
1(05 30 

174337 141.l 22.1 54.2 

256149 1766 21.2 5.H, 

345260 2590 24.2 56 3 

294995 824 2:Ut 55 2 
66 JO 

14b.,03 2707 "l5.7 55.6 

143024 1(24 24.1 54.5 

IJSM4 1648 22 0 5.1.3 

170452 17bb 22 !/1 52 2 :\JI( 10 

20Q063 1530 220 54 3 
58h 20 

224601 1648 22 5 5� 2 

160211 1413 '" .54 1 

201M7 Q42 22 5 544 
501-t 00 

123366 17"6 225 52.1 

201764 2001 22.0 54 2 
.,n; 2(1 

228Q57 IXt,t_l "' 542 

D4 

Esclusa2 (Gm

Esclusa 1 

CD CD 

CD l 7.52 Pa

Pasadizo 

D5 

m CD 

5.01 Pa 

7.52 Pa

Cambios/h 

.lQ 21( 

13 ºº

_14 50 

104 t.7 

2l-i 07 

r �� � 1 



ANEXO D 

DISTRIBUCIÓN DE LAS MEDICONES REALIZADAS EN EL LABORATORIO 
FARMACÉUTICO O.A. CARRION DESPUES DE LAS ACCIONES 
CORRECTIVAS 



AREAS 

Limite 
Microbiano 

Area Esteril 

Preparación 
de medios 

Esclusa 

MICROBIOLOGIA 

CD Q) 

m A1 

Limite Microbiano 

Q:) CD l "·" ,.
CD Q) cW 

m A2. 

A3 

Area Esteril 

m 
Q:) CD 

9.15 Pa - Preparación 

1 

' 
J •
1 ' 
) 

. 

1 ' ' 
. 

1 ' 

¡___..) :; A4 

CD m 
Esclusa 

Conteo de 

Particulaa 

0.5 um/m3 

265449 

242376 
265449 
265449 
271276 

:!4 "'376 
"'65449 
261564 
259327 

21 lfOHI 
159327 
21 lkHlt 
19Jb42 

11Ut02 

5.0 um/m3 

1530 

1648 
1177 

1413 
164H 

164k 

1177 

1413 
1059 

1530 
141.1 
1059 
lb4i'l 

1-lil 

Temperarura 
'C 

21.5 

22.3 
21.9 
2:?.5 
2L4 "' 
2.J.H 
2J_] 
::!09 

21.9 
2:2 l 
2l.H 

20.1'1 
214 

de medios 

� 

5.22 Pa 

CD 

c..-----

Humedad Caudal Cambios/h 

Relativa-,,. m3/h 

JfU 

37.2 
7.10�7 21 20 

Jt,5 
37.9 
34.2 

.\4.7 
5-ü bk 2l 70 

35.S 
Jb.l 

W7 

.\9.9 
�()-l f>:0 22 xo 

)9.4 

.-vn 

42.� 
!69 Q() 2-l 90 

lQ 2 

Q) 

Q) 

) 
• 12.60 Pa 



AREAS 

Descarga y 
Enfriamiento 

Llenado 

Esclusa Vestuario 

Esclusa 2 

Fabricación 

Lavado 

Esclusa 1 

1111 

5.01 Pa 

9.82 

10.12 Pa 

Conteo de 
Particulas 

INYECTABLES 

CD CD 
B10 

m 
�escarga y Enfriamie� 

CD 

B2 

m 
llenado 

CD 

Esclusa 
Vestuario 

Temperalura Humedad Caudal 

Pa CD 

CD 

Esclusa 2 

0.5 um/m3 5.0 umlml "C Relativa'/, m3/h 
Cambios/h 

30205R 

28451k 

296643 

26921.S 

256384 

"l)f"IQ46 

' ,, 

200823 

235071:1 

230605 

216361 

234489 

280869 

233430 

285343 

185991 

241317 

240375 

261446 

243553 

2:!0010 

197174 

1883 

1648 

1295 

2001 

164H 

P95 

1648 

1648 

1530 

1411 

1177 

1059 

1766 

1177 

1530 

2001 

1413 

1177 

1295 

11ot, 

1295 

1641( 

213 

22.ti 

21.2 

22.6 

:?08 

.,, 4 

100 

22.3 

20.4 

19 7 

215 
19 7 

22.4 

21.8 

25.3 

!f,.2 

22.4 

21 7 

23.7 

2.:u, 
'" 

-- -

44.l!l 

4(,:\ 

41.6 
2 !06.KO :!l 41'! 

45.9 

44.4 

46.2 

4.l.!< 
2650 50 2127 

46 5 

39 9 

42 . .' 
424 KO 20 JQ 

39.7 
52b 70 24.22 

42 .. l 

35 7 

42 R 

.H,.1 
191<7.KO 21 �4 

434 

44 3 

44Jri Khti �o 
24 41{ 

.IJ 7 

.¡J_t, 

H14 54\ 70 �5 00 
>6 2 

CD 

B7 

5.10 Pa 

B5 

m 
CD 

B6 

m 
Pa Fabricación 



SEMI - SOLIDOS 

C1 
Fabricación 

11.28 Pa 

13.15 Pa 

9.15 Pa 

Envasado 

7.36 Pa 

Conteo de 

Particulas 
Caudal Tempentura Humedad 

AREAS 
0.5 um/m3 5.0um/ml -e Relativa•¡. mJ/h Cambios/h 

206355 1413 21 Q ]K 9 

225543 J 177 22 4 37 1 
lZílb .. lO 20 KO Fabricación 134902 1177 22.J 3KK 

:?46261 1530 21 4 W9 

245437 164K 21.5 J9.IC 

2450k4 1530 20.1 ,., 
9�2 h() 21 10 Envasado 

i4n,9 1s,o 21.7 412 
231 IQJ uon :?1:. .19 b 



AREAS 

1:n,a:.ado 

Fabncactón 

Esclusa 1 

Esclusa 2 

Pa�aJ1,m 

OFTALMICOS 

DI 

m 

CD 
D2 

m 
12.53 Pa 

Conlco de 

8.90 Pa 

Fabricación 

CD 

CD 
Envasado 

Esclusa 

Envasado 
,------

D6 

¡__..,;P...:•::..":::"';:".::
1
'::..'---;Temp.-ratur• Humedad Caud»J 

O.S umimJ 5.0 um/mJ 

155620 1413 

259916 IHIB 

174337 1413 

269098 1766 

2k091<7 IHkJ 

261<6-,7 1295 

"54619 1530 

25k032 1530 

1]5844 2001 

1511St>3 WOI 

20k474 1530 

224601 1641< 

11<0340 [295 

20!0(?7 942 

lók216 l76l> 

2101:?2 1766 

216714 11'83 

·e- Relativa •;. mJ/h 

21 9 

220 

22 1 
", 

24.2 

231< 

'7 
24 1 

22.0 

", 

54.:? 

49.1< 

••• 

5.H, 

lb 3 

55.2 

55.b 

54.S 

41.S 

52.2 

47 2 
552 

615 00 

51b 30 

412 (.(] 

45k 90 

.l63 40 

175 uo 

D4

Esclusa2 Q:)m

CD 

CD 

5.15 Pa 

'º JO 

IUI 30 

4200 

kl 70 

20 10 

·t \O 70 

Esclusa 1 
D3 

Pasadizo 

9.80 Pa 



ANEXO E 

RELACION DE TABLAS 



TABLA CAPITULO SUBCAPITULO NOMBRE TABLA 

1 CAPITULO 11 
Consideraciones Productos que requieren ser fabricados 
Generales en áreas limpias 

Clasificación de una 
Concentración máxima de partículas 

2 CAPITULO 11 
sala limpia para la clasificación de salas limpias 

según al Federal Standard 209 D 

Clasificación de una 
Equivalencias de las clasificaciones de 

CAPITULO 11 
sala limpia salas limpias según la evolución de las 

normas 
Clasificación de Clasificación de salas limpias y su

4 CAPITULO 11 
salas limpias utilización en la industria 
requeridas en la 
industria 
Procedimientos Tiempo requerido de medición por cada 
normalizados para punto de muestreo 

5 CAPITULO 11 
determinar el 
numero de 
localizaciones y
tiempo de muestreo 
Cambios de aire por Cambios de aire recomendados para 

6 CAPITULO 11 hora las diversas áreas productivas de 
Velocidad del aire laboratorios Farmacéuticos 

7 CAPITULO IV 
Integridad de Filtro Resultados de las pruebas de 
HEPA integridad realizada a los Filtros HEPAS 

Conteo de partículas 
Resultados de las mediciones del 

8 CAPITULO IV conteo de partículas en las áreas 
no viables 

mostradas 

Temperatura/Humed 
Promedio de temperatura y humedad 

9 CAPITULO IV relativa obtenidos del área de 
ad Relativa 

microbiología 

Temperatura/Humed 
Promedios de temperatura y humedad 

10 CAPITULO IV relativa obtenidos del área de 
ad Relativa 

inyectables 

Temperatura/Humed 
Promedios de temperatura y humedad 

11 CAPITULO IV relativa obtenidos del área de semi-
ad Relativa 

sólidos 

Temperatura/Humed 
Promedios de temperatura y humedad 

12 CAPITULO IV relativa obtenidos del área de 
ad Relativa 

oftálmicos 
Cambios de aire por Resultados de los cambios de aire por 

13 CAPITULO IV hora- Velocidad del hora 
aire 
Diferencial de Datos obtenidos del diferencial de 

14 CAPITULO IV 
presiones presiones 



TABLA 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

CAPITULO 

CAPITULO IV 

CAPITULO IV 

CAPITULO IV 

CAPITULO IV 

CAPITULO V 

CAPITULO VI 

CAPITULO VI 

CAPITULO VI 

CAPITULO VI 

CAPITULO VI 

CAPITULO VI 

CAPITULO VI 

SUBCAPITULO 

Prueba de 
integridad de filtro 
HEPA 

Conteo de 
partículas 

Temperatura-
Humedad relativa 

Cambios de aire 
por hora-Velocidad 
del aire 

Establecimiento del 
programa de rutina 
de monitoreo 
ambiental 

Integridad de filtro 
HEPA 

Conteo de 
partículas no 
viables 

Temperatura -
Humedad relativa 

Temperatura -
Humedad relativa 

Temperatura -
Humedad relativa 

Temperatura -
Humedad relativa 

Cambios de aire 
por hora-Velocidad 
del aire 

NOMBRE TABLA 

Filtros terminales HEPAS que no 
cumplen los criterios de aceptación 

Diferencias de las mediciones de 
conteo de partículas respecto a la 
ISO 14644-1 que no cumplierón con 
los criterios de aceptación 
Diferencias de temperaturas 
obtenidas respecto a la norma NOM 
059-SSA 1-2004 de las salas que no
cumplieron con el criterio de
aceptación
Diferencias de las renovaciones de 
aire por hora respecto a la FS 209E 
que no cumplieron con los criterios 
de aceptación 
Frecuencia del monitoreo de control 
ambiental según la ISO 14644-2 

Resultados de las pruebas de 
integridad realizada a los filtros 
HEPAS después de realizas las 
acciones correctivas 
Resultados de las mediciones del 
conteo de partículas en las áreas 
mostradas después de realizar las 
medidas correctivas 
Promedios de temperatura y 
humedad relativa obtenidos del área 
de microbiología después de realizar 
las acciones correctivas 
Promedios de temperatura y 
humedad relativa obtenidos del área 
de inyectables después de realizar 
las acciones correctivas 
promedios de temperatura y 
humedad relativa obtenidos del área 
de semisólidos después de realizar 
las acciones correctivas 
Promedios de temperatura y 
humedad relativa obtenidos del área 
de oftálmicos después de realizar las 
acciones correctivas 
Resultados de los cambios de aire 
por hora después de realizar las 
acciones correctivas 



TABLA CAPITULO SUBCAPITULO NOMBRE TABLA 

Diferencial de 
Datos obtenidos del diferencial de 

27 CAPITULO VI 
presiones 

presión después de realizar las 
acciones correctivas 

28 
Conteo de Diferencia de los estados inicial y 

CAPITULO VI partículas no final del conteo de partículas 
viables 

29 Temperatura-
Diferencias de los estados inicial y 

CAPITULO VI final de las mediciones de 
Humedad relativa 

temperatura y humedad relativa 

30 CAPITULO VI 
Cambios de aire Diferencias de los estados inicial y 
por hora-Velocidad final de renovaciones de aire 
del aire 

31 CAPITULO VI Diferencial de Comparación de los estados inicial y 
presiones final de los diferenciales de presión 

32 CAPITULO VI 
Conteo de Diferencia del estado final del conteo 
partículas no de partículas respecto a la ISO 

viables 14644-1 

Diferencia del estado final de las 
33 CAPITULO VI Temperatura - mediciones de temperatura y 

Humedad relativa humedad relativa respecto a la 
NOM-059-SSA 1-2004 

34 CAPITULO VI 
Cambios de aire Diferencias de los estados inicial y 

por hora-Velocidad final de renovaciones de aire 
del aire respecto a la ISO 14644-1 

35 Diferencial de 
Comparación del estado final 

CAPITULO VI 
respecto a la ISO 14644-1 de los 

presiones 
diferenciales de presión 



ANEXO F 

RELACIÓN DE FIGURAS 



GRAFICO CAPITULO SUBCAPITULO NOMBRE DEL GRAFICO 

1 CAPITULO 11 
Clasificación de Tamaño de partículas vs. 
una sala limpia concentración de partículas 

CAPITULO 111 
Generador de 

Generador de aerosol 
aerosol 

3 
CAPITULO 111 

Fotómetro de Fotómetro de aerosol 
aerosol 
Contador de Contador óptico de partículas ' 

4 CAPITULO 111 
partículas no temperatura, humedad relativa 
viables, 
temperatura y 
humedad relativa 

5 
CAPITULO 111 EBT Balometer 

Medidor de caudal - Balometer 

6 
CAPITULO 111 

Diferencial de Medidor de presiones diferenciales 
presiones 



ANEXO G 

MANUALES DE USO DE LOS EQUIPOS DE MEDICION 



Handheld Laser Particle Counter 

Model 3886 GEO- a 

Operntio11 l\Ianl12tl 

I(anornax Japan Inc 
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1 �portant safety Information

};HJ!!PI': Fm· prt'V<'nlinn ol'ilC'ridents l't'sullin� ii1 illjury or dP:11h

tnm�undt•1· lhi:-,; lwildin� :--how llw ronditions th:11 i:-- :--uppo:-;(•dly h;1vc• 1h1• ri:--k 10 l':1u�· 1Il1my 111· tl1 ·;11l1. 11' �-.,11

bn·�anl t lw in:-,;trnrl illn ,11HI opt11·:IIP rht� insl nlllll'nt i mprnpt•rly. 

·,1111imi: Fnr jll'l'Vt'lll ion of I ht• d.1m:1gl' ul' prod111·1

,1,111�11rnl1•r thi:-; h1•aditlg :-:how tht' 1·ondi1ions 1h;11 may n·s11l1 in 1l1t• ph\· ... it·:tl d:1ni;1:.:c· 10 1li,· 111 ,- 1r:11111·111 ,,,· 1111\·

111 ;1kl' i1 impo:-:-:ililc• to :.:·u:1r:tnll'I' tlll' p1•1·(i11·m:111t·l' c>f in:-ln11111·n1. il' \'1111 d1,..1·1·:.::ml llH· in,-1;·111·111,11_, ;111,! .. ¡n·r:,:,·

• iilll'l'ilPI ·1'1 y.

[D¡,finirion of Sig11s] 

li\ 
S,·111ln1I indi1·:11t·:-: 1lll'r1' :1n' 1h1· 1'lltlll11111n:-1li:11 11r:.:-· 1!1,· t·:111111,11111ll·I. ,L,11:.:,·1·1 

.-.;11li1t•1·1 ll1',-p1·1·ili1·1·:11.11itt11 i:- dr:1\n1 i11,-11I,· ,,1',._\·11d,, .¡ 1ii,:.:li 1,·111¡1(·1·:11111·,· 1·::<111,.;1 

in 1·:1.�·, il' 1 lw li:.:-11r1• on 1111 • h {11 

Syml>ol indil'.lll'."' 1h:11 11 is pn,hil1111·d. ,-.;1111_11·1·1 cil'p1·11liil1111·,I :wl 1t1111,- :.:·1\·,·11111 ,,¡· 

1H·:1l'II\· 1111• :-vmlittl. . . 

-�, Y llll,1il in:-:1n11·1 fil' lill'l'I' lo li1k1· ;11·t•1·1:11n ;11·111111 ,...; ,,..1·1i'u·:w11,,111,-:.:·1\·,·n 11,·;11·!,, 1!1,

:-\'lllln,I.

_6 D_anger

AO � 

1-: \¡ ,!1,:-I\, · .-•·: n,11, ! •.·. 

--------------------;�·---------------------

{) u�, lhc• :-llppli1•d ,\(: ;id;1pl1•r 1i1r th1• opl'l'.tlÍllll 1,y .:\l: ¡tlt\V('I'.

···· · ·  

······ 

11 may lll·1·om(· rhc• t·au:-(• ol'd:im.1�1'. 
Tlu ·n.' i� 1 h1 • tlangc •r ol'lll·,11-�'l'lll'l':ll ion or igni1 i, 111. ;1nd nwy n • . ..;ult 

in a li11· or1,1h1,1· ;u,·id1·n1:-:. 
¡:. ,rl ,1, l, 11 •I) 



6 Danger

) Nevr.1· 1lisas�'mhle or moclil)' 1lw mnin uni1. :-4'11:-01: ancl lhP 
likcs 

...... This instrument is u:--ing class :rn lal4,r 
m· 1·lw !-<ltttTC' of li�IH. 
Di:;assPmlily may rl'sull 111 llie ,ll'cid1,111.-
likP 1lw lo:--s nt' 1•y1'sil:-!·h1 h>· lht• 1•xpns11n· lt> 
la:-:<:·r light. 

lt nrny ali"() l',lll:--<.' IIH· :-:IH>l"l-l'irn111. or 1·11mpli1·;1I(• IIH· 
íllilÍn l(•n;tn1 '(' of lll'i�·i 11,il p1 •rlt >1'11\,IIH'\ •. 

' Never put terminal into the at:11osphere 
of flrulllllable gas. 

Terminal beca.me hot so rlut i t rna.v 
cause explosion anc\ igni t ion. 

"' i\!'Vl'I' tnuch t lw ,...,n�i1· 

ThL·n· is;¡ d:111!.!·!'1· 1>1' )..!l'l 1111�· 
ln1rnt ll{'l';111S<· 1h,· ,-..•11,...11· 1., 

lw;1t(·1I. 11 !ll;ty ;11.--o 1Lt111:1�1· 
( 1 ll' :-'I 'fl,... 11' 1 ( :--( '1 r.

1l,111,,I ll.,.,· lh·.1r 

l·l,nun.,l,1,· .: .. ,

& Caut ion

0 l>o nor c,llTY out t lw mt·¡¡,-;un·n11·1H (ll' 11·;1\·,· 
1lw m;i1n unit ;11 1lw pb1<·t•:-- \VlH·1·1· it 1s 111>1 

humicl or dusty. 

This inslrunH•nt rnay 1101 l'unl'lio11 
pro¡wrly outsidC' or tlw o¡H'rnl i11g 
t1•mpernnm� rnngc•. 
l�xpO:':illl'!' 10 t lw dirPct :-;unli�hl
nrny n�:-;ult in t lw dil-l:olor:11 ion or
disliirm ni' 1 hP liody.

O IJo not �ÍVl' 111<' "'' rnn,; impact lo I hl' 111;1i11 
11ni1 and prnh1•. 

···· · ·  Fallingor humping llw in,.;lrunwnl 
will l><XOnW l lW CilllS<� o[' damilg"l\ Ot' 
mall\mct ion in�. 

Forbicld1·11 

•



& Caution

'.) Set. !he lmtteries in the corn�ct clir<.>ction 

[t may cau� the liquicl leaka�P. and contam in;1tl' 
t.he surrounding- arpa or the main unir.

J Do not wipe I lw hody wi1.h :::.<.ilvenr 

l n:-.•tt ml'\"\'<:l I�-

Tlwre is rhL· cc1111·prn 1h:11 rlH' liody will liL' di,-diirrrn•d 1>r � 
<IL�ll'rior:1tl'<I. \Vipe with :-=011 dry l'lolh whl'll 11 g(•t:,; d1rty. For 
!:{'t'ious cliri-im'SS. wipP with thl' l'lolh �iak<·d with tlw IH'IIIY:il 
dl'tPl'�E:'111. Nl'VPI' ll:4' :-0lvPnt:-- likP lhinnl'I'. li(•J1ZIIH' l'I( º. 

" Do not u� rhi� instrun1<'nt near t.lH\ l�qtupnH'lll l'lllit t 111� 1 hl\ hi�h 
r:1dintion noiA' lx•ca u�� thi:,; i:; p1n:i:-.:ion in:-;trumpnt. 

...... This insn·ument mny eau�' tlw mall'unl'tionin� dul' to noi:-.:i.• :\1r 
vrlocity :-,;en:-0r is cspPci;Üly liahk• to he l'l'lt'l'll'd by r,1d1arion nrn,-;¡•_ 

O U,-e lh<.> AC pOWl'r 1·h;11 dot.'Sl11 havP IHLH'h noi,-1• . 

...... TlwrP m,1y 1"· 1 hP (';¡,-;¡_•,- 1 hll:-'<' nui,-;¡• will l·,1t1,-c I ti!' 1n:tll"t11w1 i1inin!! lll ° 

1 hl' 111,;t l'llllll'l11. 

O l)c, not pull I lw prolw i::11,IP :-;tron�ly. nor ,-u;-.;¡H'nd t IH' 111;1i11 
unit by holding- l h<· c;ilih•. 

Ir mny !)p,·;um� thP cau:-e ot' m;11li.rnc1ioning ;rnil 
sn;1pping or I lw win'. 

O Do nol 11:',;C.• in thP ;1tmo,.:plwrt' C'lHllaining tht· 
llroplet;:; o!' waH'r 

·· ·· · ·  

Forh1cldt·n 

\fater clrops 

Tlw rnclia1·ion ol' lwat will change. ami 
c:orwc:t. mea;;uremt>nt wiJI lx'cOmP impossihlc>. 
lt also !Jpc:omes th<.> c,wsi.• ofd;1mage to 1lw 
semor. 

ForbiddPn 

O Do nol apply t ht� unre,1sonahlP lorn' to l lw senRJr

...... üisformalion ol' :,;tmsm· may ln\rm I lw
accurate mr.asurement .. or may 

*\ir Velocil:y prohe ami Temp.& Humidi1y prohe me oplions (sqrnr71fp\y-00l1l)

o 

g 
o 

/ 
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When unúncking. check the coni·ents in the box using the list. betow 

1.1 Standard accesoories 
Name Moclel No. Fnnctions 

Filter, J 

Model 3886-03•1>
'fube 

For tlle cleaning of ait· route in the main unir by rhe clean air. / 

ACAclapter, ,/ 
l\·lodel 3886-0 l ·�> For 1he operarion by AC power. es¡1eci:1lly continuous 

Powercable ./ mensuremcmts. ,./ 

1.2 Üpl.ions 
Nanw l\fodc'I No. 1 Func1io11:-- ! 1 -

'lhmp.& " 
! [,'or 111P 11H'il:-llr('llll'l1ls of l<�nlt)l'l'ill lll'l' and l'l'bl IV\' humidily liy ,ivlodd 08-1:2 '
¡l lumiclity pro!)('
1 

mnllt'l'.l ing wil h l he• main uni1
' For tlH' lll(';\:--ll l'(. llll •(l (,.; ni' air V!'lo:1ly 11\' \'lllllll'l'I 111g \VII h 1h,•/\ir Velocily ¡H'l1ll<';.1

¡ 
(\lodcl 08 IJ ... 

; m;1in uni l 
1 Í-:xlc•n:--ion rod liw 

' ' 

1\ locld OH,t:3-U 1 1 For 1lw nw.1:-:urc•nwn1,-ol'high plact':-: 
1 air w '.ocily prnlx• ; i 

fPt�PI' 1 )1 'L :-1 1:2 l:i 
' 

For tlw d11·1't'I prin1i11gol'11H•n,-un·d d.11;1
Prinlc•r c;1lilc- 1

:-.. l()(_k-1 :{81-iti-U, l.'or I lw l'llll!H't'I inll ni' 111.1in u11il ;rnd print,·r ' 

1\pplic;11inn :-:01'1 1 � Ir ,dd SJH�-(10 For 1111' dow11lond1n!! o!' :--lorC'd C h1 l;t 111 1111· 1111·1111 ,ry l<l P1: 01'.
.. l \ . ) . ) l 1 11, I'<' ll llH ll ll 1111( 1 C l llldlll l llll � ---------------------------

Fo r IIH' l'Ollll('\'lÍOll or lll,lÍ!l llllÍI illld ['I: 
Canyin� l :,1:-4• \h,Jd :�H!)ti-U� Frn· 1 ht· ,-¡¡le.• ,-.1or;i:..:1• 111' 111.1_i_1_1_,_11 _li_t_;1_1_H_l _;1t_·1_·,_-,.._�_1_n_t·_,... ________ _

.__T_ri.:..p_o_d ___ v' ___ .,__ _________ l·'_o_r_lix1ng I IH· 111.iill u1111 al om• pl,11·1· lill' dll' 11w;1.-:-�·l_'_ll_H_·1_11 __ _

*I) ThP tubL• is nnl ir:dudpd In \loc.iel J88fi-ü:3.
*�) ThC' lube is rtnl indud(•d in !\ 11 ,dd :3886-01 .
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Name ancl functions of e.ach compone.nt are ex1)lc1inecl in this chapter. 

2.1 Front 

Inlet 

START /ST< lP Kc•y 

: Namp ol'l'omponenr 
------ -- -- --·-- --------

l·\11w1 inn,------ --·-·--··-------------- - ·- - ·  --- -·-- ----
i lnlet For t lw ('()I IPct ion of ,-;impli 11!! .iir --- -- -- . ---------- ----
: Grnphic u:n

· sr i , �'I' l\t-�Y
'
PIU�V I�PY 
POWER Switch 
6.(Up> Key 
'v'(Down) Key 
STARTISTOP l\c�y 

2.2 H.ear 

For I lll' di:-pl,1y:c- ()r I h1· lll!',1:--u1·<·d dn ta or ,..1 ,11 u:-- c,r op1•rn11( >n 
For tlw �·tup ot' 1111•a,-uring- ¡,m·,1mL'tl'l":--. llll>H'llH'll( of l'lll':c'{ll' éilld ( l"c111:-HÍ<lll (O
nl\Xt. �T('('ll 
'lh j.!O hrn:k to t he· prc·v1ou:-; �Tl'l'll ----
For turning cm/off or the powt·r 
foor t lw chnicl' ol' l"um:rion�parnml'tPI'� Frum nwnu c111d ,-PI t ing up rhe numlx•r:,; 

f-or t he :-;I rn't él nd li 111,-h I lw mea:--u nnncnt 

B,11wry ílox 



Powe.r Inlet. 

Componenr Funclion:-- • 

Moduléll' Pnl't Fnl' 1 ht' 1 ran:-"!�·,· ol' I IH' cl.11;i to ;i p1·i1Hp1· ol' a PC 
Powl'J' I n..le.1 For the powpr supply from AC nch1prel' 

2A 'lbp 
i\il' Vt-locily Pl'nhP IPrminnl 

[nlN 

-

- Com1xmen1 Funclion:-,; 
Jnlet 1-'crr mlb:1i1m ol' :-:;1mplin� ;ii,· 
.1_/1-[ �-m�w tet·minnl For I lw c:onncdion wit h TI I Scm:,;¡11· 
�irw.locit.y prolx� terminnl Por t he conm•ction wil h nir vr.locily probe 

' 

1 

1 



y 

''. :' �/qp.-��J§jii&�cañtibn ·_ 
r. � -

3.1 Power supply 

_ Plense use the sup1lljec\ AC aclapter ancl refrain from the bal tery operation for t he long con:::€cntive 
measm·ements (more than 2 hom::-) 
This instrument. has the monitoring function of opet·ating voltage. nrnl battery alarm will ))(>

inclicated when the volt-age goes clown below the specitied value. 
If you le,we the inst-rumpnt. in :-;uch ,l condition� tora lew minutes. rhe power nutomat ically gnes off. 
In oome ol' measlu·ing !nmle. tlw dnta ot' measm-ement in tll'l>CP::-::-; will not be stOl'('(l. ( ['k,,1�· rPfor ro 
Chapte.r 8 lcw cletaih,;) 
ITthP alnnn sign is:-;hown. plP,1:-{' :--Wp rlw 11wa�tll'l'llll'nt and rhargP tht> hatterit>:-. or n•plrn:e with 
t lw chrn-ged bntterie�. 

+US4.' of AC rnlaplt�r
ln:::{'rt i-he plug of :-;upplil'd ¡\( � ,Hlc1ptP1' in10 rhr• powl'r inll'r at t lw �iclt' nr 111;1 in u 1111.

Tlwn. plug the anntlwr :-;ide inro A<; outfol.
AC powe1· should hP in the ran�P ol' 8G-:2G,IV :)íl/liOl-lz. Do nor ll:-:{' the :\l: pmwr our:-idL· of thi�
rnnge.

+u:-e oflmtterie.:-; l.·-

Prepare ,1 pieces of Ni-l\lH hattet·ie:=-: (1.:2V lfiOOmi\h rC'commPndecn ancl l'ully charge tlwm.
N"ter the clrnrging is complt\lC'Cl. put the hanerip:-; inro the m;lin unit in rhP cmwct direction:-.
Battcry life is about :3 hour:-;. hut ir will vmy hy rlw tytlP ancl n1pacity of lintwry. or :-tan.i;; or
chm·ging. When oprional Temp.&l l umidity prnl)(' anti :\ir \'t·b:iry prolit' ,m• ll:-:('d at rJw :-alllP

tinw. thPre will he thP 1·;1:-{':- !ha1 upt•rnring- hou1·:-: will l"ll'l"Clllll' ll',,.� t lrnn � hou1·,-;

Figure: Direction of batt0ry in�e1t 

* Please nole lhal longevily in alkaline cell becornes about I hour and :30 minutes shorting than thc.· nickel hydrogen

baHery though alkaline cdl is available in this .



¡'/' '.� r� -��g ilie power OÍl

: � ·:°(Í) · - ; Máke sure to remove the. cap of air inlet 
· at the top of the main unit.

(2) Push POWER switch in the. function
key. Initial display shows the. mode. ami
set:up elata of previous measun�menr in

(l)The cap is remove !

(J) 

WAIT :-;tHtu::; (Set nt S[NC7LE mod<' "'

tl1e time ol' clelivery).
Plea� reler to Clrnpwr ,1 frn- the

customizing of mca:-;uring mode rn·
method.

WAlT :,;i6'11 will c:hange to llEADY arwr
10 se.concl::;. The.n. mea:,;mement. can l*'
stnrtP<l by pushing the STAH.T kt-y.

__ (J) 1 ST.-\lff/STOP ! kt1y

'";� V� 

At the. ti.me ol' deliVf'ty. srnnpling timl'

is set at l minute. so 1he measurenw111
will be nutnmatically stoppcd nfter l minuw.

[ Explanation of initic1I screen ) Poweron 

i\foa:-;uri ng modP ................... ... SINGLE 15:25 

S1nt1i::,; ····•················· 

Part iclP ::-ize (SivlALLl 

Partide size (LAR< a�>

WAIT 0.3 0.00E+0/ cf 

0.5 0.00E+OV cf 

. -\llo:r lU :---.:..;. 

SINGLE 0038P 1525 

READY 0.3 0.00E+O/ cf 

0.5 0.00E+0/ cf 

( '.t1ITl'lll I ÍlllP 

-··::::: Numl>��r of n,unl ,- nr 
conl 1'11 t rn tion 

� ST.-\RT STOP key j 

SINGLE 0038P 15:25 

1 :00 0.3 O.00E+O/ cf

0.5 0.00E+O/ cf 

[\ leu:'t:1in;: linish 1 

SINGLE 0038P 15:30 

STOP 0.3 O.0OE+O/ cf

0.5 0.OOE+O/ cf



l ·:::°3-3 : . Ca�tions befare starti.ng the measurements
3.3.1 Location

��lúcttffl'fflesigñecf'ánd producecl for the operations in clean room environment. Please 
refrain from using in the ch-essing room of clean suits, or in the orclinary environment (e.g. offices,

�!?-ery. outcloors, smoking rooms etc.)
It will contamimúe the. internal components ancl incre.ase the. maintenance frequency. 

3.3.2 Connect:ion of sampling tube 
-Connect the snmpling tuhe to au· inlet. for the collection or the aix nt clistanr place.

-H.cq11irement lor &tmpling tul>e -
a Material 

Material of tulle shoulcl be metéll (stainless. coppe.r. alloy sreel). glass or synthetic resin
w hich will no t. genera te the plasr.ic cleposi t .. 

aLength 

Long s.unpling tulle will linble to cause the pn·�sme lo,-s by ix'rnling or the obi,-n·uction 
by folcling, which will clamage the vacuum pump ancl increa� rhe mainrennnce 
freq ,ency. I t. abo cause the cleposit loss oí par riele ancl lower the accurncy of
mea:-;urements. I..R-ngth of sampling h1be shoukl be less than lm.'

aPressure Lo�s 

Lmge llressnre loss wiU make it impos,;;ible to maintain O. lctin (+/- Hl%) flow rnre. 
Pre::;sme loss ne sampling rube must lie le:;:-; than l kPa foppro:--. lOOmml-1/J>. 

1- ¡f /\ -rri l f I



f :{.t'-·�;:?·í\ftei- m�amrrement  
.. [Cleaning of internals]

Interna Is of the main unit. may be rontaminate.cl after measure.me.nt. 
Ple.aSl1 cnrry out the following de.an.ing proccclure after finishing the measmemenr. 

-The me.thocl of clean.ing ancl storage-

(D Stop the. mensuremrnt. before de.aning 
® Connec:t the filte.r to the. nir inlPr at rlw top of rhe mnin unit. u�ing the :-::uppliPd ruhe. 
* 'l'ht-\n� isn po�::;ibility 1lwt 1lw 1ul)(' will 1)(' liildt•d ,rnd inlt:>t will lx• hlockPd whl'n
- conm'cting I he lttut' ro t hP inll'I. ( lpl'l';ll ion ol' llw in:-:-1n111wn1 in :--uch ;\ rontlil ion wil 1

ovel'load tlw vacuum pump ,HHI �1i11rfl'n 1lw 11pPrnrin� lili•.
@ Change UNIT to connts (CN'I) ami start the me.nsurement 
@ Finish the OJ)eration only arter the ronlirnrnrion tlrnr rlw cmmt v;1lue gPti- ::;1nhlP ;rnd 

cloesn't increase or de.eren se for more thnn 10 ::-:econd�. 
@ Tum the. power off irnd put the cap ovPr tlw in IN 

* 'lb prevent. the contnminarion cluring :-toragp. do nor fr1il m c<wrr the inle.t bv cap.
L, 



_;i}5 Measurements Úsing optional probcs (rem�rature&Pmnidily, Air Velocily) 

+Air vl'locity prnbe \ \"tnd ditt•rtion mnd, 
* Wht•n you mensure, set wind foc0 mark tnward wind ditl'Clion.

* Check the tip or probe pt'riodically il" it is nnl dirty.

Dust ¡¡ltached lo sensor intlul�nce accurncy or :-. lei1su1vi11cnl.
-

- IJC��./

-( :l(:drli!lt! ql' Lh� ,11:· \'drn:il y pr1,i_1t..--

(________ _

- '-

I 
O í�inse Lip nf prnb<.> in t1lc.:ohnl if s<.>nsff is r1ik. cl1y il i,: 1, l\\ 1.vincl. 

, /'> \\·ix-n \'t1Í.1 gt'l rid o!' cL:,t, :.il,·,-.1 thL''fl ,,ir by !JI, ,11· illush liw c,1111,,·1�1 "r nr1_,.;e 1r1 ·.,i1lt•1· aflCi 
cr11nplt•tt-ly. 

* Turn oll' pml't'I' wh(.'n y,">u 11\1:-h scns, 11'.
* l)n nol d1y prnbe with het1l.

( Het1t darnages _,.;cnsnr and becc111k' in:possibk' tn 1·(',lll!"L'. J

+T�:íll[X'rt1lure & l lu:nidit�' prr11JL'
:1:-\:; liil' lilt:'üSlli'('lílCi1ts ril',iir ll:,•111:•c·r:,LUl't', c1c,:t,l'dk -.:illlt' 11ill 1111[ llt' :..:i-.·c•1, in Lfw �till c1ir.

ff:Xe:11pl li·rn11 pt>rlrirn1,111ce-guc11w1lt''-" rt1;,gl•. 1 

\'ou u:111 g(·t (llll't'<.:l value in vd, ,t·it:. ,,r U. I 111 s lll' 1)\'t'I'. ( \ 1, i\'t' prnb,:, :slÍl\vl�. J 
* l�e�pr111sc· li111e in lhc uir lemper,1lu!·,,, llll\lSLll'C'llil't:r b,_·uHl,l'S l;uicko:>r ,,·h•m ü1e wk,city is hi¡,:� ..

r-r,r e,:ample, ,,hcn air ve locily is 1,r. s fr,e re�p, ,nst> ti1ne is �O scco¡¡ds. Pleasl' k.:.'ep lhe dala ·.\h<:'n indic,1ti, ,:1s '.Jf:'u ,,r.e
.:;lubilt>.

*The h,unidity 11:e<1su1-c·mefll ,·,1IL:t' 111i�hl ri.,t' ,1bn111111i1lly Li� tiw clinc:t·11s,1Li1J11 ,ii'thl· hun:iuity --_0rtsi',1·.
In <.:JS(' ol' lhe measun.•rr.d1l in rt1pid ll-1 npt•rt1l, ll't' ,:i1,,r�t:·-' , ,:· luu; LN' in i�iL:h hullii<lit:,:, kt"·t'fl ¡,:-:,be li ,r :.2-1 hr., i:. -l(J,I<! 1
or less ¡¡nd dry prnhe when wcl.

-Hu:nidily rm-:-,1su1·é'!llf'í\l ... Cr J111pari::cJ11 11·ith .-\SSL:\1,-\¡\¡¡\ lype psyd1rome1e1-

IJecause thc humidity rneasurcint'nl lt:nctinn is slril'lly prooli·ead using a standurcl hurnidit:, gt:•nE'J'atior: de, ice \l\\n 
ternper,1lLll'E' dillé:'(.'lil(' 111NhndJ, yíJu will lind il is h,111dy . 
. -\ncl, beuwse a sl0,idy 11ic,t'. l!rcrncnl r::,rn lll: donl' ,is un ek'<.:lrnni,; hygrnrnetcr, lhis urjt can Lake the pluc:e ni 

r\SSUi\ L -\Ni'i lYl'.lt' psychnirnt•t, ,r. 
\\'r.L'O I.ÍK' u ll llpMi.,r )Íl 11:c'n::L:l'l'I l.ó,'!!l i., dr : 1 1(' fií;'ll',ü:.•11 T.-·1 1 prr ,ti._. ¡¡¡¡¡J liw . \Ssu:-.. 1-\�\ 1.qx• p.-:::chrr,:¡¡e[('!", ltX' 
.\SSU\l.\t\:--.i lYf'l<:' psychr1J11l(•l c•r1,cl·;1·i;,n;1lly d1-:¡Jk1y lii�:i hu111it..!i1y. 
Sincc• hundling condiliíJn." likL' du.,L, ele·•.·.·, (JI' híJ11 lo lcqi ).!d/.l' r.,111 i;1 lh(•11ce Lht• l'l':sull ol' .-\SSL \ l. \:�t\. 
Th('rclor(', it is ncce�ary t (J 1 ><.' c.11·(,(Lti whcn you hundk· ÜK' . \SSl_i\ l. \:\jN lYPl' psyc.:hn 111\C'l('r. 
PleaSE.' ll'ic.'r Lo .lilpun Industrial St,mdarcb u1nc1.•ming ;:ulic�' :r: �;;(' ,llt'<tSlll'('fllt'nl wilh lhc .-\SSU\ 1.-\NN lypr 
p::--ychrnmel0r etc. (IIS-Z880fi "t\lc•thml ol' mc,N11ing hurnidity") ele:. 



4� 'sett�g:-h�fore meas�ement 

4 .1 Selection of rneasuring mode 

Power on 

. SINGLE 
! STR:N

0.3/0.5µ m 
BEEP:N PR:N 

SAMPLE O 1 :00 
NO 

PRE\· 

<MODE> 
· l REPEAT 4. CALC

2. SINGLE; 5. REMOTE
3. C0NT

SET [ PRE\.] 

········· ........ Y . ............... . 

[ 1.REPE.A. T] 

REPEAT 0.3105µm 
STR:N BEEP:N PR:N 
SAMPLE O 1 : 00 2TIMES 
INT 00:05:00 NO 

[3.CON1] 

CONT 
STR:N 

0.3/0.5µ m 
BEEP:N PR:N 

(l) Push POWEI� kt'Y lo input the power supply.
Tlwn F>REV kl?y.

111.-icJe you net:'cl. 

[2 SINGLE] 

SINGLE 0.3 0.5 µ m 
STR:N BEEP:N PR:N 
SAMPLE O 1 : 00 

[4. CALC] 

NO 

CALC 0.3/0.5 µ m 
STR:N BEEP:N PR:N 
SAMPLE 01 :00 2TIMES 

NO 

· .¡¡ l·'.1,r; 1-'RE\ kt'\. t11 c:t• :xu.:k t,i
líll' \IOD[ �I..H'<�::. 

[5. REMOTE] 

REMOTE 0.3/0.5 µ m 
BEEP:N 

NO 



Measuring 

mode 

Re.pe.at (5.2] 

Singlr. [5.3] 

Coni-inuous 
[5.4] 

. l Calculntion 
[5.:i] 

Remole 
[S.6] 

Content of measurement 

l\.leosLu·ernent repeateclly 

l\.leusurement once 

Continuous measuremenl; The measLirernent ends ifSTOP 
is push€'d. 
lt measL1res repeatedly, and mean value, a standard deviation. 
the rnaximum value are calc:ulalccl li·n111 dutu. ¡ 
Only result is clone uncl lht> store is nnt dont> in lhe dala storc 1

1 as f<)I" th(' slore doing ami eac:h flli:'i1sure111ent result. 

1
1'.leusLwernent by remole control !i-om c:ompuler. 
(The applicalion ;:;ollware t1t' Lhe nplion is ncc:essmy) 

SAtvlPLE 
Sampling 

time 

o 

o 

o 

TltvlE 
Sampling 
ti·equency 

o 

Once 

INT 
Sampling 
interval 

o

o 



<MODE> 

m. REPEAT 4. CALC
2. SINGLE 5. REMOTE
3. CONT

SET
1 J 

PREV 

In the case of REPEAT mode (other mode even same) 

Use � [2J key to move the cursor, élnd push SET k0y to selecl the 

mode you need. 

(!)Warning lit'PP !-oCH111d

0) Mrasming m()(lt�----------- - --·-- REPEA T 0.3/0.5µ m -z:i [\1r1idc, ,-;1zl'

•g) Dn1a prin1 lll!.!@ Data �rm·ag-r -------------- ....... STR:Y 

� Samphn� tinw -----------------·--· SAMPLE 

BEEP:N PR:N 

@ lntr1val -------------------- INT 
L 

\a111e 
CD i '.\ leélstwirn:: 1 nilde 
� 

(y 

@ 

@
(J) 

@

® 

REPEAT 

STR:ti 

SAMPLE 

INT 

REPEAT 

STR:N 

SAMPLE 

INT 

' h1rticl1:• :-izo 
! [ )cll¡_¡ Sll'>l'i1gl:' 

: \Vurning oeep s, lllrtd 

! Dutu printing

1 Sarnpling time 
Frequency 

1 lnterval 

Conliim,1lion or st>tup 

'(sE'r_J 
__ 

.·, Q.3/0.5 /.1 m
BEEP:N PR:N 
01 : 00 2TIMES 

00:05:00 NO 

[sETj 

BEEP:N 
01:00 

0.3/Q.5µ m 
PR:N 

2TIMES 
00:05:00 NO 

[SET) 

10:00 30TIMES 0 [:rP((llClll'Y 

00:30:00 NO ® <':on.Jirm;ition of :-('tllp 

·--- - ------- -- --- -· - - -

\' : dula :-L, H"L'd 
------------- --- ------------·-

\' : bl'<.'IJ SI 1lllllko:. \ : Dt•ep r,"L �· ,uu:t•c!------·---
\' : dulu print(•d ,tllL'I' 1 he : ::tc'ust:;·e111l.�r :( 
:'-.! : clulu 111,l priul,d \,·di:.•:· t,1 G_-1) 

1-ryJ Limes an<l c,,ncinuo,:..� ( C N T)

1 seconcl-:2 1 hour,;
NO : nnt cnnfi111:,:>d 
O K : u,nli11T1t'U. I.Jre::;s �ET i-;cy to /,ill n:ec1SLll't•rr:er.t ,creen. ·---

(�) Pu:-,;h SET key to 1111\ i1rm you ncecl tod1ang1•. 



m 

STR:N 

SAMPLE 
...... 

. �- ') '-� .. �· .. ""'\" . .. .

BEEP:Ñ 
,,� 

01 :00 
"" ,...,- """ 

·o.310.s µ

PR:N 

2TIMES 
. '"' 

REPEA T 0.3/0.5 µ m · 

STR:N BEEP:Y PR:N 

SAMPLE 01 :00 2TIMES 

INT 00:05:00 NO 

SET 

REPEAT 0.3-'0.5 J1

m 

STR:N 

SAMPLE 
11,,-,-

BEEP:Y 

01 :00 
,...,... r.r ,...,.. 

PR:N 

2TIMES 
.. ," 

6 'v 

REPEAT 0.3/0.5 µ m 

STR:N BEEP:Y PR:N 

SAMPLE O 1 : 00 2TIMES 
INT 00:05:00 OK 

MEASURING 

SAMPLE TIME 0:02:00 

TOTAL TIME 0:0700 

OK 

REPEAT 

WAIT 

00/02 

298 20:32 

0.3 0.OOE-+-O/m3 

0 5  0.00E-+-O/m3 

1. li ll',1iu lini�;-wcl your .-;L'l up, pu�i� �[T kL'Y L,i 1i.11\c· 1.:",l' cur,�,,1· u, thL'

p, ,�it i, ,n , ,f "NO" . 

··-·--

"N( )" ()1 . . ; /\ " Cil Ck1:'t:l' 1 · tu , u�mg · ._.. " ' �:-.-,. 

(¡) l'u-;h Sl:T kt'Y to prncced l() tht• !Tll-'éJ:;uring :-creen. 



<MODE>

g. REPEAT 4. CALC 

2. SINGLE 5. REMOTE
3.CONT

... 

� ( tvlODE

u

<MENU> 
lMODE 4.DATA 
·:;ic� 

�LARM 5.UTIUlY
3.UNIT

-[ 6, 9 ] 1 
SET

) 
lf PREV key is pushed at <:-..IO0E> �reen, il becomE:'S <menu> screen.

1 . \IODE · · · · · · S<.•lectirm ,1f n:.::'u::·.::·l'111,:>nl 111oc!l, une! sc't up or purallldt>r t,
2 . .-\l..-\1�\I · · · · · Setup o!' alann lch'I ¡;¡

Pi: 

3 . LíNIT · · · · · • · · · Selc.•ctio11 ofoptit)nal probe ami unil H 

4 . D.0\ T.'-\ · • • · • • • • ReqL11,'sl lr,r stored dota in bL:ilt-in n_iemory 
P'Í_,.:_;',,:•_.•;�-::_,:,,_,_5. UTIUTY • · · · · · Cah:ndur am! C:0:1\l)lllff C1)mrr.�mic:alinn selting P

t 
1 � Ir 

In c·,::1: 1 he ¡x11licl,:, c:onc.:E:'íll:·uti1)111.'X<.:et�d the uc:ct'Pl,de k_,vel. or temp1:1oture.
Reléltive hurr.idity nr uir ,·c.·1,-,dry go out ,;f lhe ::;¡.Jl.'cilied range, this unil .:an
nntil�· thi-' 01.·c:u1n•nce of the::e alarn1 sit�:..iti,,,1.

1 

<ALARM> 
" 1.SMALL 0.00E+0

2.LARGE 0.00E+0 
3.TEMP 12.5-30.q...__

Thi., menu is to prest:.•l the:> ..ilunn leH·I.

D ---------·--·------------------·---

4.HUMI
5.VEL

1 

2 

3 i
4 

5 !1 

<ALARM> 
�0.0-60.0 
0.10-0.85

S'.\·IALL
L-\RGF. 1
TE�IP
HU�ll 1
VEL 

1 

j 

Srnull ¡xwticle
Lurgc.• partic-le
T(;'lllf.X:'lature

Hu,nidity 
Air velocity

* : Selected unit (reter to ,J.t1)

! - 1' '. ¡-· -7 : 
' '-1' .. : -·- -·---
! sr:Ti :,._,y !--·-' 
!-----_-_ -_-_ --
1 1·1�n· :.:ey1 

1 IJ1\\ c·r br1und

¡ 
-

1 -
1 o 
1 

o ! 
1 

o L.

-------·-----------------

i Cpper brJLtn(! ! �,rj¡ 
1 Si:>tling rang0 1 1 

1 o 
, 

: * Q.-....7.00[-r7 1 , ; 

1 o
; 

* ! o.-....7.00E..,., 1
! e * 1 0-----1�?..0 '

1 

1 o
''�l�H 1 o.-.... ioo.o i

__J 

1 1 o 1 
1 * 0----200.0 ____J 

The number llushed ul thc.• eml ot' the sarnpling lime if a c:t'!tain parnmetC'1· tif mea:-urernent is not within the:- ::pecilied level. 
Once the alaim situation occ.:u1wd, it will nril be n?sN unit the data nffr1Howing riwa�1:r<.•mE·nts gets within the specili'cCl lev('I.
lf lhe unit nf prntide is set ul '"COl..:NT

. , 1 h(' nu:nbc•r lla.c:hps at the moverr.<:nl thE· uiunt exceeded Lhe spe>ciliC'd k":el. 
\Vhc.•n the buzZE'r is ac:r.ivuled (m.TP:\), il goes ,,tf'when L::t' al,11rn sitw.1ti,m 01.:cwre,:. To opd,llE• the buzzer; 1r.t1lw sure to
set "ílEEr:y· on thc.• S('lL1p screen 01'1m.•asu:·c.'1nt·nt 1111,dt•. 
To Sh)p lhe buzzt'r, push any kc.•y nthcr thun POWER IH•y.



t�' Sdtdion ni" npl ion allCI u11its 

<MENU> 

t.MODE 4.DATA

2.ALARM 5.UTILITY
3.UNíT

·\ v,._; '--, ' \ 
S l� 1· ¡_ 

l ) 
,�

<UNIT' 

PROBE SETTING 

1.T·H PROBE SET 

2.VEL PROBE SET 

[1ini1 .··4'1 upl 

I.PTCL

2.TEMP

3.VEL

<.UN(T.· 
/m3 

·e

m·s 

.-, 

lhi:-· 11,e11u i:- 111 :-t·k-t·t tht• 11pli,mal prnlx·� i!lld lhc uriit� ,,fp&tidC'. 
ll•1111.•.•n1l 111'1' ,11 ul ,,ir; vi, ,dt \. 

I¡· \ i' v: ;,,_.,_:::.,'. ··' 
. ! �I 1 1,,.,

T'II 

\TI. 

l 'l{I lj q.'
1·1i:1,1n-:

:-il1ili ''1(_' ··•.l'l'l''' ,il'1i1l' ,,,lt_,ll,·:: '�-·,,:
\ ;,, ! ,;lÍ·, '" \11·\l. ¡i()v• liil' •.• 1 1 

'.i..: 1-:T: tl.--J' 

Sl<T: 11�· 
\:( 1 : 11, 1 I ti�' 
.\11: 1111I 11�· 

l .l ''1'1 ·1, : p;11·11d,· ···········, ., '.NT: 1·11u111 /i11·': 1·,,11,·1·11tr;1111,n 111 
1,n 1t-r: 1·01H·1·111rn1i,,11111 11'1·

:..!.Tl·:\11' : t1•111¡11'1':1lt11·1· ............ 1 ', .. 
::_\l:I. : ;11r ,·1·l,-·11, ............ llll,. 1:1·:\I 

---------------:--------------7"-:---:---·' 

1 . • 1.:; c·,,I,•; ·l,,r ;11id ,·11111p1111-r 1·1,11,11111¡1w.111, ,11 ·., 1111,,: 

<UTIUTY) 

2000/03/28 !DATE 
2.TiME

3.ADDRESS

14.25 

05 
OK 

<UTIUlY> 

4 COMMUNICA TION 

RS232C 

') 

') 
,_} 

11 \1 \

ll\11 
\ l \1'' \ 1, ,,,,:. l 1;,t,. 
1 ,., . 
\: i • 1 •· • l.'I ; , 

'!-:.<..:::�'.(.' :dii,-, ... ,,,,.¡,,.ti,,· 
'1;11.::\ l.l'l. ,¡:1:;1,111'1 .,,.-·,! 

(.'()\(\11.\((_'\11( )\ 

,:i;)1·,1:i!\' 111'i,;11111IIKI\; -:l'f d'· ()()_ 
e,,, 11111: 111i,.-: i1 i11, 1 11 ¡, 1, , ·e· 

---

• ,-
-

,· ' ; .,-, 1 • 1 ' '. � l ! 'v 1 ,,.·� ' .•. - '-·-·-· 

¡ 1 . SI :i I l,1 -� 
r -

-
· • -· • 

:- ! .. 1 ·íi,:---1 '"·'' 

-.----- .... - ·-· 

1 1\dj11�1 tht· v:d111· 
·-· ¡--·- - --- ------------ ····-- i1 l\lov1• tlll' cur�11· l 

¡ _____________ ·--·-··--·--· -··-- ----- .... _ ---- ·¡
1 (;.,l,;wk 111\ll·:\l,,llcrtl,,· ·•·ll!I• ! 
1 • 1 ---···-· ·- • .  - • •  

\ 

', 



l I ú Explanation of measurement screen
1 @ Warning beep oouncl ' 

- ',,, @ .. El'ror mes.."<'1ge. 
"- (A\ • . ./ 

m-..o . 
',.. '-=VDatn pnntmg _ . ....-

\6/ a ta stornge . ....., " ., ., ..... 
----.._ •·... .,···· 

r----_..;;;:.:_e::'."""'�---..,..:;--_-... """' .... ""'.···--..:;········· ® Current time

(D Me.nsuring mocle -·-- REPEAT .... OC>°38PM ..-- 1 5:25 Q......... ........ (1) 8n·m· me.:-::�tge
®,tatusofmeasurcme.nt.·- - WATT 0.3 0.00E+0/ cf-.. ··--· ........ @ SMALLclara 

' ®SnmpGngnumber 01/06 0.5 
········o.OOE+O/cf ........... ......... @ LARCEclara

® Thmpe.rature elata·-· o .
......

... · .. 

25.5 �....-·
·····56.0% o:·2�m/ s ··········- ········ (@ Air velocity data 

_ .. -····· 
® I.ARGE t)éll'l iclr sizi., 

l 

2 
3 

4 

,..
;) 

7 

8 

9 

10 

l l 

12 

13 

14 

15 
16 

:\ume 
Mea:;urin� mode 
Datn stornge 
Warning bePp :::ouncl 
Dntn printin� 
l·:n-nr rnt>:;:;oge
Cun-enl lime

l:ll'or message 

Stulus of measuremenl 

Sampling time 

Si\ IALL pa1tide size 

Si\·La\LL datu 

l,.ARGE partide size 

LARGE data 

'fompera ti.u-e elata 
Humidily elata 
Air velocity elata 

,· 
_ .... -· 

@ Humiclity clara  @) SMALl, pnrtide :-c:izr. 

Explanation 
Five kincL"' of REPEAT, SINGLE, CONT, C\LC,

oo:3: SlOI'(' No. Di::;1luy no : clutu nol sl, >re 
11 : f.kep :;1 ,unclt•d Dbpl..iy no : bt'('P nol snunrk•d 

RE\IOTE 

--
í' : el.ita pii11lL-d Dí,-play r:o : data nnt p1i: 1Lcd (1l•k•r t11 1,. 1) 
\1 : l�t.' buller llll'llllll'

Y is 0\1:1' klüdE.·d wht·II p1iritii.g lh(' d;.il;_i (:·d0r l,) S: ---
l�t.'ler to .1,;j 1 

··-

F : r-low 101(' 1. : l_:ighl souru.•
O : O,·cr th0 inaximum c:or.i:.:<.>nlralion frcit'r to 8) 
\\AIT : Starting up l�E..-\OY : l?eudy lor measu1l•me11l
STOP : l\leasuremenl linished (rt'ler to 5.:2-5.6) 
Tag numlx-r 0f the c:urrent measurement/ the spec:ilic:.>d ::arnpling 
frequency. 
Smaller of2 p¡jrlide sizes óose ut selup sc:reen. 

.... 

The number of counls or c:r,nc:entrntion or the pwtide size oii I O. 
freR•r to 4.'I) 
Lager of2 purticle sizes c:ho:-(:' al setup screen. 
The number of c:ounts or concentration of the pa1ticle size on I O. 
Creler to :IA) 
Show Lhe data by selecte<l the T/1-1 probe uses (reler to 4A) 
Show the dal..i by selected th(, T /1-1 probe uses (reler lo ,1,:1) 
Show the d..ita by sel(:•cted the Air veloc:ity pmbe uses (reler l(J U)



'¡ ;¡ ··ttiílg:1:�--sáin1fürig ·tihie, 'frequency ancl intervru of each measurement, this unit automatically 
mia';

u-es a·s �Jeci..fiecl ancl stops after measm·ements. Interval is tlle time belwee.n the beginning of first 
ine.asurement 

.
. ancl tl1e next. The f:etting of tl1e particle size (um). elata storage (S1'R). alarm (BEEP) ancl 

,rintout (PR) are possible.

Display screen 

<MOOE> 
Í,REPEAT 4.CALC
2.SINGLE 5.REMOTE
3.CONT

..J..J,.. 
R�PEAT 0.3/0.Sµm 
STR:Y BEEP:N PR:N 

SAMPLE 10:00 30TIMES 
·----�

INT 00:30:00 QK

�

MEASURING 
SAMPLE TIME 5:00:00 � 

1 

TOTAL TIME 14:40:00 � 
QK 

1. ..J. I_,..
REPEAT 0038PM 15:25 
WA!T 0.3 0.00E+O/cf 
01/30 0.5 O.00E+O/cf 

..,!_1,. 
REPEAT 003BPM 15:25 
READY 0.3 0.00E+O/cf 
01/30 0.5 0.0OE+O/cf 

..J 1,. 
REPEAT 0048PM 15:25 

I@ 3 �09:59 0.3 0.00E+O/cf 
4 �01/30 © 0.5 O.00E+O/cf 

' 

��

NEXT 0048PM 15:35 
@ �15:55 0.3 O.0OE+O/cf 

02/30 0.5 0.0OE+O/cf 

��
REPEAT 004BPM 15:55 
09:59 0.3 O.00E+O/cf 
02/30 0.5 O.00E-+0/ cf 

-

1 
i i 

Operation key Operation explanalion 

1 í'OWER j Push POWER key to input the power supply. 
PREV Push Pl�EV key twice. to prO('t:'ed i\·lODE ::'<::rpe.n 

� [f]sET Sele.l:t l.Rl�P8AT

• 

1 

@]SET 1 

1 

St>tup tlw pmtidr :-1w. r0qu11,·ml'IH o!' data : 
storagr. . almm . printour. :,;;11nplin� timr. ' 
frt\qllency and in(E'l'V,a of measurement. '. 
U8:' 6. 'v kl\)' to changt' rhP ,.:(lrting' 
rornlition. rlwn pu:-,;h SET kt>y. 
Aftrr t hP input. is done . dw n�P i\C I to<. 1K 
ancl pu:--h SE'_l'_k..:...e"-.----------

CD : ,-um rot,11 or :-;amplin� rimt•
® : rotal len�th ol' lime from the. \)('Lrinnin!.! ro 

d) 1 6.�; -::=--, : ._. .... ._ 
�sEr i the ernl or measme.ment 

i Al'tf'r contirmin!.! thP-:-;t\ T!l\lE::;. change- :\1(1 ro (IK ® 

l<E,-\üY :,.. k,dL' 

�í:-\lff/STOF' 

lnterval mPnu 

tvleasuring 

1 - � 

: nncl pu:::h S�T kry. 

· W.-\IT :-i!.!n i::: ,-hnwn liir thP ,-;rnliiltzntion or intC>rnal
pump.

. W.-\IT :-ign turn,; to READY 111 W ""'cond,-; and 
• nwn:::un•ment can be :-;tartecl.

Pu:-:h ST.-\RT/STUP kr.y 10 :-tart tht• mra,-un,nwnr.
1 The di:::pla� �how: the •:Pal-time elata.
¡ �: remam,ng tune o[ t>m:h 11wasu1-enH•nr::: 
1 @ : me.a:-;urrme.nt numb(>1· 
1 

1 Screen changes ro interval modr. ,,l'rer the sampling '.
1 timo is ovor. 
Í @ : :-;tarting time ol' m�xr mPasurement ! 
1 MPastm•ment i:-:- automatically :-;tarrPd from the '. 
; irnlicatPcl start·in� rime. 
: * The dala i:-,; ¡irin1nd arwr tlw sampling 1inH· i:,;: 
¡ owr if you cho:--:t\ prinlout. (wl�r to G.,l) 
* 'lb :,;top the mea:-;urf'menl hallway

Push STAR'l'/STO P _k�·y.
Only the data of linished previou:,;

J
mt!a:-;uremt\nt oolorc pushing tllt� STOP key 
will he storecl i f you e hose cla ta stora�'l!-



Display screen 

<MODE> 
1.REPEAT
J.SINGLE
3.CONT

4.CALC
5.REMOTE

SINGLE 0.3/0.5/.lm 
STR:Y BEEP:N 
SAMPLE 10:00 

PR:N 

QK 

SINGLE 003BPM 15:25 
WATT 0.3 0.OOE+O/ cf 

0.5 0.00E+O/ cf. 

SINGLE 003BPM 15:25 
READY 0.3 0.00E+0/ cf 

0.5 0.00E+0/ cf 

SINGLE 
® ""09:59 

004BPM 15:25 
0.3 0.00F.+0/ cf 
0.5 O.00E+O/ cf 

SINGLE 004BPM 15:35 
STOP ' 0.3 0.00E+O/ cf 

0.5 0.00E+0/ cf 

Operation key 

PO\VER 

PRE\.' 

1 � : j3:J S[:T 

\\'.-\IT i\.lode 

Operation explanation 

Push POWER key ro input the power supply. 
: 

Push PREV key rwicti to 1mx·red MODE i 
11 ��n 

Sek•ct. 2. SINGLE 

•SNup rhe pmticle :--iw. 1·pquin•menr of data
:--rorngP. alarm. printoul. Nlmplin� rinw.
LJ� � '\J kPy IOchani;e llll' ;.erring
conclirion. then push SET kc-y.
Al'wr the input is done. chan:!'r N() ro (JK
ancl pu:,;h SET kPy.

WAlT sign is shO\m le.ir rhe :-rnbilizarion of ;L 

interna! pump. 

The parridt· :;1:a:, can L'é' ::,WÍtl'lwd 
with th�-;-: 1

¡
--;¡¡-' k�y on rh�.___ --

,__ 

m-:.-\D\' \li,dt>\ i W:\IT si�n rurn,;; 10 fü:ADY in 10 �cond:-- and
1 

� 

mea:-uremenr c,m h.• startecl. 
Pu:-h ST.\RT/STl1P kPy ro :'tmr rhr 
n1PHSlll'('!TI('Ilí 

______ :c....:.:.:.:...:.:���.:..:......-----------. 

STNff/STOP 

INTERV-\L rnenu 

The <Li!:-play :-hows rhe rPal-tinw data. 
Remaining time of <.>élch measu1i:>menr:; 
® : mPasuremenr numl'*'r 

,. 

Screen changes ro inwrval menu alter the ! 
�unpling time isover. 
* Tlw clara is prinred nl'ter rJw :'-.Hnpling time

i:; over if you cho:-e printout. (rPle.r to G.<1)
* 'lh stop the mea::;ttrement haW.vay

Push START/STOP key.
Only the data of linished previous
measurement oofore pushing rlw STOP
kev will be storecl if vou choi-0 elata srora�C' i



.

' ·''·-.¡   
�t1%[�fi��;�¡;.ate.clly, ·ancl mean value from tl�e mE'fü,1trement.data. a stancl,'l.rcl deviation, the

I ' maximum value, ancl minirnum value are cruculated . Only �•lt is pretervecl. aml &1rh measureme.nt reSltlt is not
pretervecl in the elata store . 11ie meas111-P.ment fi:equency can 1::e ::et at the grain si7.e, the elata store, waming. the
printe1·, ami the ffiffiple time. 

@ 
® 

Display screen 

<MODE> 

1.REPEAT
,,,� 

4.CALC
.,,.; 

2.SINGLE 5.REMOTE

3.CONT

.J.1-
CALC 0.3/0.51.1 m 

STR:Y BEEP:N PR:N 

SAMPLE 10:00 06TIMES 

OK 

.¿ l,. 
CALC 0038PM 15:25 

WAIT 0.3 0.00E+O/cf 

01/06 0.5 0.00E+0/cf 

..J. � 
CALC 003BPM 15:25 

READY 0.3 0.00E+O/cf 

01/06 0.5 0.00E+O/cf 

..J. 1,. 
! -

....,.CALC 004BPM 15:25 

-,,.09:59 0.3 0.00E+O/cf 

01/06 0.5 0.00E+O/cf 

�� 
CALC AVE 0.00E+/cf 

0.3µ m S.D 0.00E+O/cf 

06T MAX 0.00E+O/cf 

,MIN 0.00E+0/cf 

11 
CALC AVE 0.00E+/cf 

0.5 J.1 m S.D 0.00E+/cf 

0.6T MAX 0.00E+O/cf 

MIX O.00E+0/cf 

.J !:,. 
CALC 0.3/0.5µm 

STR:Y BEEP:N PR:N

SAMPLE 10:00 06TIMES 
� QK 

------------·----

Operation key Opemtion explanation 
PO\VER Puslr POWER key lo input the power supply. 

Pl�E\' Pu:;h PREV kPy I wice rtl (H'OCPed MODr-= :-<.'l'l'l'll 

i � [�] SET SPlect l. Ct\LC

• S<!l llp I lw partidti siw. requin'ment ,,r tia ta
s1rn·nge. alarm. printout. :-,:.;impling tirnt ...
frequency.
LJ�, 6. 'V kPy to ch:mge rJw �'I IÍll�

Condi1ion. then push SET kt'Y.
Al'rc>r I lw in pul is done. chan:-!P N< l ro e 1K
ancl pu:-oh Sl::T kt'Y.

' 1 
: i 

1 \Ví\lT ,-i�n is �huwn ltw 1 he s1:1hiliwtion ni' interna! : 
1 )llllll)l - l 

\VAl'I' ,-i�n I urns 10 l{C:\DY in II l :41.'t>ncls and 1 
mea:-;un•mc>nl can hP ::,;1nrrrd. i 

l l'u,-h ST.-\11.T/ST( ir kPy ro ,-(,H'{ tlH· llll',1:-'llrl'llll'lll \ 

; TIH' di:-play ,-how,; llw n':d-1 i111P, l,ir;1
: l(l'maining linw ol' l'nt·h nw¡¡,-un·nwn1.,
1 6 : Th,· _,;1mplP tinw ol'tlll' 1·pm:1indt•r i,-;

1 li,-¡ ,layed. 
ST.-\lff/STOI' ¡ �):·: Pre:�:::: mcasurtmettl litx¡1,c::c, 

, Tlll' la,-t me;1surPlllPnt data i, m,1intairn·d on the 1 

:-<:reen for· live �:econds 1hnugh the following l 
measm·pmeni-. lx�gins at the ,,;;1me nme as ending 
measuring time. 

Di,-pl;1y ol' 
l'P:-llll. 

SET 

Pl�I�\.' 

_, _____ .. --· ---·-

:\fter the last dala 1;,; displ;1yPd lor tivP :-4:>t:onds. 
rt':-::ttlt 1,-; clisplayPcl whPn tht' �1 mea;,;urement 
Li:equency ('neis. 
The dala ol' 1he ;.;m;11l<SM1\LL> par1idf' i,-; di,;plny!:'d
first Ir 1s pos�ihle to :,;wirch with thr. tiara of thc 
large<L-\RC:8> part·idc> in rhe SET kr.y. 
* Data changes in ordP-r saying I lw

temperature. humiclity. Air vclocity. rhP
smnll pmticle. ,rncl tlH1 lmge particlP
whenever the Sí�T key i:-:: pu,-;lwd whP-n tlw
tempernt:ure humidity nnd Air wl<x:ity pral�
are u�d.

It n!turns In m<'a�urin� thP :-el ,-{.'l'Pl'll with tht' 
PRF ... V k(•y . 
* Wlwn 1.lw nw;isun•nwnl cnd� wlwn :-etting t}H!

printer is Y. the resull i:-- prinlt\d ar OOll\ .(reti:r lU 

6.-1)
* When the STAB.T STOP key is pushe,1 whilP

mea:;uring. thc measurt�ment is sropi>ed.
nnd the mensurermrnr data of times aheacl of
lhat. is U�\d and lllll'rc\lt!d.



8 @ 

Display screen 

<MODE> 
1.REPEAT 4.CALC

2.SINGLE 5.REMOTE
§.CONT

�� 
CONT 0.3/0.5µm 
STR:Y BEEP:N PR:N 

.:,�.s 
QK 

�� 
CONT 003BPM 15:25 
WATT ()3 O.00E+O/cf ... 
01/06 0.5 0.00E+O/cf 

..J � 
CONT 003BPM 15:25" 
READY 0.3 O.00E+0/cf 
01/06 0.5 0.00E+O/cf 

�� 
CONT 004BPM 15:25 

�00:01 0.3 O.00E+O/cf 
0.5 0.00E+O/cf 

,. 

,¿� 
CONT 004BPM 15:58 
STOP 0.3 O.00E+O/cf 

�32:48 0.5 0.OOE+0/cf 

Opemtion key 

PO\VER 

PRE\/ 

1 W-\IT \ lodc 

; l�[.-\1 J\' ;,. lock 

Operation explanation 

Push POWER key to input the ¡xiwcr supply. 

Push PRSV key twic:e to pror('ecl t\•IODE :::creen 

1 Se.le.et 3. CONT 

: • Sen1p 1he partide ::-:iw. rpquin•mt-nl of da1,1 
¡ srorage. alarm . prinrout. 
l U:-e 6. "v kt>y to change I lw ::-:erring

Condition. tlwn pu:::h SET kPy.
.-\frer t he inpu r is dom'. drn ll);r NO ro (1K
and pu::-:h SET key.

l. WAIT ;-:;igi1 is ::-:hmvn for tlw :::rabiliz,uion of :
in r Prna I JHI m n

The prn1icle ,.:i:w cnn lx· ::.·wit1:hed with th� 6: 1� 
k(•y 011 tlw 11w,1,.;u11.•mc•11t ;.:c1,:•e11. 

L-�JT:fC'.'--T) fin"'] l'c·tl

\V:\IT :-ig-11 ltll'llS 10 IU·:ADY in \O ="<'nHHI,.; and 
mea:-urt'llll'lll cnn he ,-rartt'll. 
Pu:-h ST.\RT/ST(lP KL'Y 10 ,.;tmr 1lw 

' mea;.urenwnr 

; Tlw di:-play shuws thl' rl'al-1iml' data. 
; fü•ma.ining ri.nw or each mea:::memf'nt;-; 

ST,-\lff /STOP j ({;: \leasu�ment time (Coum up) . 

ST.0\RT /STOP 

! * "0!h00m" aul the display chan:;e in:o the toll,)wing or
· ;j9:-�9 (1� is :,9sec,mcl ot' 59 mi1�t::es. ) 

. ¡ Sl.-\RT:'S'TOI-' ke�· is ;,1Jshed. ar,d tl-.c: mL·asl!r't-mcnL is : 
1 
1 

ended. 

! @ : ;,.(easuremem time
1 * The. clara is prinre.d after thc s;unpling rimP i:::
i Ovn if you cho::,:e printout. (reler to G.'l)



The connoction me.thod with the computer is the same methocl as lorwarcling the rerorcl data. <Reler to 6.3) 

Display screen 

<MODE> 
1.REPEA T 4.CALC
2.SINGL 5.REMOTE.... 
3.CONT

REMOTE 0.3/0.5 µ m 
BEEP:N 

OK 

REMOTE B 15:25 
0.3 0.00E+0/ cf 
0.5 0.00E+O/ cf 

25 5°C 56.D°o 0.25m/ s 

Operation key Operation explanation 

PO\VER 

PRF\. 

i -
1

1 D. 1 'v 
1 -

l Push PO\VER key to inpur tlw power :.,:upply.
1 
! Push PREV kry twier ro pt1xwd :\IODE S<TPPn 

SET Sf'lrrr i RE\IOTE 

• SPrnp tlw p,1rtide ,,ciw. al.ll"m.
L' . ..:(• L "v k<'y rochan�!' ,h,, �irin�

SF.T < 'nndi1in11. thPn pu,-h Sl-:T k1•y.,
Al"H•r I lw input is donP. d1an�f· \(1 to l 1K
and pu:.,:h SE:T k1•y.

Tlw mE'a:.,:urenwnt IX'�in;-; aummarirally whrn tht>: 
applirarinn ,;;olhvarp is 11perat1•tl. 

-------· -·---



·. · 6.3 Dump ofstored data··· <4.DAT�2.DUMP>

Modular jack 

<DUMP> 
STORE 139 

1.START QOl 
2.END 139 

Starl lrnn:-millir.g 

/Prepara tion� 

1 

Put the optional RS-232C cable into the modttlar jack of CEO- a , 
and connect other side of the cable with the PC to trnnsmit the 
stored data. 
Do the communication setting of the PC and rnake the condition that 
the PC cnn readout the duta. 

START 
1 T::e lirst li.1g number of the stnrl:'c! daln lo i 
! be trGfülllÍtted

2 l E:'iD T:�e last tag number nf ti�e stol"'?d data to !
be tra11smitte<l

.-\Jjust the valtie 

¡ 1 SET j l<ey ' .\ k,\'e the curso:· 

1 ST-\RT ·· STOP : -:e�:
·-----�

11 ¡ 1 PREV I key , Ge, back to Dt\ T-\ 

Coinputer, Application soll (Optic,n), l�S-:2J2C cHble (�lodel 3886-08 : Opcion). 
Signa! cable connecl GEO- n with PC

lseuing up the cnmputed 

Function <�EÜ·O 

.... worcl length ........ ..... �� .... !�!.1: ............. . 
Pmity bit Nonr -------------------------·--·· --------······-------------·-·· 
Set pi:l.lily I Odd numbei 

·······························¡········ ·······················. Baud 1-a te flfj()() 

\Signa! cabl� 

GEO-a 
Pin nurnber Signal nnrr.e 

1 TXD 

3 RXD 

5 CTS 
6 GND 

Connection : Cornputer (D-sub 9µirn
' Fin number Signa! name i 
i 2 R\D 

3 TXD 
7 RTS 
5 GND 

e 
4 DTR 
6 DSR 



·"'· +Forwarcling elata format
(1) Repeat. Single. Continuous mocle

Formar. ílyte E:q>lanation 
mmcrU' 5 Store No 
9crlf ;J MeasLU·ement mocle (1 : Repeat, 2: Single, :3: Continuou:e;) 
99.99.99 crli' 10 Meai;uremPnt ,-rnrt. dare 
99.9f>.D9crlf i to i Meai;uremPnt :-:rarr timt' 
99.99.9:) crlf 

' 

IO \ Sampling time (hours. minute:-:. :-<'Cond.--) 1 

XXX crlf i 5 ¡ Particle unir ( CNT . Id'. lm:; ) 
x crll' ,, : 'li,mpPrntun' unit ( c.r ) 
XXX crJf i !i 1 Air v<'lncity unit ( mi:-. FP:'11 )

X.X.X crlf 7 i Errnt· mp::;.,,agP 
\ \L : Light �ou;·c:e, F : Flo\\' rute. O : O\·er th_:. ;n,,�i·nn, c:c•,'.C:!:'1ctrntion) 

9m19!):)!lDfl crl r ! 11 i Counl dala nl'íl.:l,um, !l0'.l!)!1E+!l})crlf u,.:ín� /d°or :'in ,1,- unit
!)!lD!l!mmm crl f ' 11 1 ú1un1 d.11·,1 ol' O),.um. D!�tl!lE+�l!lt-rll" u,-in� kt"or /111- ;1., un11 
mlfl9!)!)!JD0 cru· 1 1 1 \ �ou n I da t ,1 ol' 1 .L! m !lO�l! l!lE +!t\-rll' u,-in� !rf (IJ" /m .1::- un i l 

1 
! 
! 
1 
1 

! 
' 

i 

-------

1 
1 

_!_l!_l'._l!_l!l_!_l!_l!_l!l_l_·1_·l_f _____ 1_1 ___ _! 1 �ount el.ira o!" :l¡_! m. !lfl\l!)!Jl·:+!HTlf u:-:in� 'd'Pr /m ,1,.: unit
!J!)!J!l!l!)!)�)�) l'rll' 11 l �ount data or :\u m. '.)rn1'.l!'ll·. +'.)�\-rlf u,-in� 'dnr /m ;1,- lll1li 

*Dm).�) crll' : í '['t_\mpt>rnturP dara 
;, . . ' 

*!l�JH.D eru· 1 7 Humidity data 
*D.0!1!1 crlf 1 7 :\ir \,l'IO<"tly d,1 ta. !l�)!).�) nlf u:-:in� FPT ¡¡,- unir ' 
Total ! 1 :l!:°> 1 

*) ' T./H 01' :\ir VPlocity proht> j,.; 1101 K'l'l'Clt'd 11 l>l'C'llllll':- -· ;\:·!e\:;�* lTII" 
· 1 t bt'l'On1<'i·;'"###_#"" wlwn I lw ,·alut> ot"T/l l prolll · l'Xn·<'d,-; nw:i,-tll"Plllt·nl rnn:;,·.
· [1 bl·conll'"' "'###_#·· ll:-111).! 111/,.: "" unir (whPn tht· v;tlul' oL\ir ,·c·l,,·11y prol11.· l'Xl1'l·,l,.; 111,•;1,-urc·nwnt

rangt'.l
L;�int.: Fl�\I ''" unit, it bt:>ci ,1nv:; ··:;:;=_:;--. 

' 
e 



Byte 
5 

Explanation 
Slore No 

9 crlf 3 �leasurement mode (4 : Calculation) 
99,99,99 crlf 10 Measurement st.ut dale 
99,99,99 crlf 10 Measurement start time 
99999 crlf 7 �-leusLU-ernent number 
99,99,99 crlf lO· Sampling tin:e (hours. minutl'::;. i;t'COncb) 
XXX crff 5 Paitide unil ( CNT, /c:f, /m3) 
X crff -1 Tempernlure unil ( C , F ) 
XXX crlf 5 ,\ir vel,l\:ily ·,,nit ( m :s , FP;-,,1 ) 
x,x,x crlf En-or me�::,1;:e 

(L : Light �n�ircC', F : Flow 1<1tt>, O : Owr lht:> 1m1xirnum \;i)r1ccntt'i.1tion) 
9.999E.,.99, 10 ,\,·ernge of0.3µrn 
9.999E.:.99, 10 Standard cle-.·iation ol'0.3µm 
999999999, iU t-.laximu:n data or 0.3,llm, !H)!)m�+�l!l cl'lt' using >c1· or m: ,is t11'.it 
999999999 crlr 11 f\linimum dma orü.3.urn, D.:lrn)l�+!mn·ll'using /cfnr :n: <1s unit

¡.._ ________ __¡. ___ ___¡ ________ ..:.___;__ 
9.9991:::-99, 10 , .\,·erage 0!'11.:111: 
9.999E�99, lU Slandm< de\iarion ofú.5,l..!!ll 
999999999, \O i\-laxi1mn:1 tiara of0.5µm: �l.�il08+m) crll' usin� /cf or /m

3
•. , unit 

999999999 crU- 11 i\-linimun data or 0.5,llm, !1.:l!)!)l�+9:l rrll' using /et' or , rr;: <1.s u,�it 
9.999E.,.99, 10 . .\veruge or l .urn 
9.999E-'-99, 10 Slanclarr: dc-.iation ot l µm 
999999999, 10 /vlaxirnu::1 dara of l ,lliTI, !l.!l:l!'JE:+D!l crll' using clrir /m· as U!lÍI 

---

999999999 crll' 11 �lini,nur:i dala or l µ,,:, D.():)!lE+:l:l crlf using et' (ll' .·rn · ,!S U!:il 
1---9.-9-99_E_::_-9-9-,-----+---l-(I--¡ .-\venigc• nf:·:; '...L1r. 

---

9.999E-9 9, 1 lU 
999999999, i lú 
999999999 crlr 1 l l 
9.9991:.,.99, 10 
9.999E.,.99, 10 
999999999, 10 
999999999 crlf 11 
999.9, o 
999.9, 6 
999.9, 6 
999.9 crlf -

1 

999.9, 6 
999.9, 6 
999.9, 6 
999.9 crlr í 

9.999, 6 
9.999, 6 
9.999, 6 
9.999 crlr -

1 

Total 3-16

1 

1 
1 

1 

ptanclar(: de\·i,1t ion of 3µn: 
-------·--

:-.laximuu el.tia or Jµm, !l.:l:l!lE+ml crlr using cr or /rn · ds unit 
\linimu,:: dalil or 3µ1:1, �l'.)!l:lE+9!) crlr using · cf ()[' 1 ,n' iiS u1:it 
.-\verage nf5.um 
Standard cle\intion of5µm 
\laximum délrn of!5,LL:n, 9.9D9E+!)n crlf using /cf or /r.,: as unit 
t'vlinimum clé!fil of 5,llm, n.m)9E+89 rrlf using /cf or /m: 2.s �mit 
. .\vernge of"f c?rnpcrature 
Terr.pen,rure data stai1drn·d cle\·iat ion .. 

:,,,taximum dar a ni' Tempenuure 
i\linimurn dar a of Tempernture 
.-\vernge of l-lumiclil y 
Stancl,u-cl cleviation of Humidity 
11,laximum data of Humidity 
11,linimum data of Humiclity data 
Average of ,\ir velocity 999.9 using FRM as unit 
St¡¡ndard deviation of Air velocity 999.9 using Fl�M ru; unit 
Maxirnum dara ol' ;-\ir vclocity 999.9 using FRI\I í.lS unit
ivlinimum data oL-\ir vdocity 999.9 using f-l�M as unit 

\
· *) · 'l'./l I or Air vclocity prol>e i:-; not. �k�ctt�cl it lx'<:ome,;;" ***** crlf'.

. · · • lt. lxxx.>mr.s "###.#" wlien the. value of'l'/H prooo r.xcrods mt�asureinent range.
ti:.-::· ... , .• (t. becoines "###.#" using mis as unit .. . . 

. 
. 

. 
. 

, '�:\�:. (whcn th�:Va_Ít�e �f J\ir._ve)ocily probr. exreecÍS ffil!HSlll'Cffi0rlt. rango.)

: 

; 

i 
: 
' 

: 
' 

¡ 

1 

1 
1 
1 . 



i 

Modular j,ck 

<PRINT> 
STORE 139 

1.START Q01 
2.END 139 

Sli.irl p1inting 

Put Lhe optional Plinter cable into Lhe modL1lar jack of GEO- , and 
coMect oLier side of tht> cable \\ith Lhe Printt>r to print lhe stored 
data. 

1 Í ST.r\RT 

2 ; END 

j j ST.-\lff/STOI·· : key 

: l_l'l�I.:\' 1 lw-

The first lag nllmber of tl-:e stored cata Lo 1 

be p1inte<l ¡ 
The last lag number of tht' stored éata 1,1 ! 
be piinted 1 

: .-\djt::-t lhC' value 

j Sti:llt p1inting or the �lcired data 

i Co buci< (o l}\T\ 

Jt 'repi.1ruli1 H1� 

P1inler(Opti1,n) · • • · · · · · l�cc1111111:('ndalrn�, l'i-ir:ll'r \t.,Jd. Dl'l'-�Ul(;:-; •:-Tll,O CO., l.lf:::. 
Signa! ctibk, (\ lodd :�H86-ü7 : Opti,,:1), Sigm,i c.,bk e,, ,ll'cl C! J)- (1 with F�ic!ll'!. 

Dlf-' Switch St>Ltin J (DPLl-�OICS) 

' Switch Nurnber runction c;r:o-a P1inler 
S\.V 1 \Vord length 8 :>il o:--,: -·--.. ·--·--------·-- ............................... ----............ ---------------.................... ____ ., ________ . ________________ _ 
S\.V2 Pa1ity bit º,,, , ,

S\V:.l Sl'l pmity . Odd r.u111b(•r O:\ !····················-··-······ ······-························-····························-·-···················-···········¡S\ \ -1 "-'(1 l.\uud 1<1( . . !)I ·ou ' ¡; lll(J\\j¡¡¡_: t,,bk· 

Baud n.1ll' S\\',I S\\.i S\\6 
%0(} OFF ( )1 .. , : ON 

*ll'you LIS(' DPLH l'.Hfi, Plea5e leavt' it lo a <ll'lilult s<:lling.

lsignul qbl� 

CEO-a 

Pin number Sigmil nurnc 
1 

6 

TXD ___ ., ___ .,. __ ... 

----------· .. 
GND 

CTS 
GND 

Piinter 

Pin nurnlx·r Signa! m.1mC' 
3 D.-\T·\ -··-----·-···--····-·-·-· -·------·----
4 GMJ---·-· 
8 l3USY 
5 GND 

C'.·:.:··.:' :_. .-: __ ;: ·. . . . 
. 

. 
. . , . . .: ... ,-�;,_e··::; _: /-�, 

J ,���ri,i�;��{¡;��t 1�:���h:�;··¡-5-seconds at REP8\T mod�. it may not plint the data cousins oí buffer memory ov�r�- --
! ¡ 

' ·-· 

25 



2000/03/21 16:40:00 E= 

REPEAT STORE 10 05:30 

O. 3 u m 5 6 4 7 O O CNT

O. 5um

�- 0um 

3. Oum

5. 0um

10457 CNT 

3 2 3 CNT 

3 6 CNT 

8 CNT 

23. 2·c 45. 7%RH o. 64m/S

(2) Calculatinn mrnle

2000/03/21 16:40:00 E=LFO 

CALCUL . ..\TION STORE lJ 05: 30 

1 O TI i\l ES 

O. 311m . .\VE G. 6oE+O-l CNT

STO 3. 9-IE+03 CNT

:-.IAX 71334 CNT

i\lIN 60875 CNT 

O. Sum . ..\VE 2. 78E+03 CNT

STO 2. 76E+02 CNT

:--IAX 3 O 9 6 CNT 

:,IIN 2-122 CNT 

l. Oum ,;.VE

STD 

1'1 IN 

3. Oum . ..\VE

STD 

t--lAX 

MIN 

5. Oum AVE

STO 

r-1.-\X 

�-1 IN 

TEMP ' AVE 

STD 

MAX 

1\11 N 

HUM 

VEL 

AVE 

STO 

MAX 

1\1 IN 

AVE 

STD 

MAX 

MIN 

9. 83E+O l CNT

3. 90E+O l CNT

156 CNT 

67 CNT 

3. 7GE+OO CNT

3. 46E+OO CNT

9 CNT 

O CNT 

3. OOE-01 CNT

4. 56E-01 CNT

1 CNT 

O CNT 

23. s ·e

o. 3 ·e

2 4. o ·e

23. 2 ·e

52.9 %RH

l. 2 %RH

54. 4 %RH

5 1. 5 %RH

O. 2 O m/S

O. O 3 m/S

O. 2 5 m/S

O. 18 m/S

(3) During measurement

(Repeat, Single, Continuous mode) 

2G 

2000/03/21 16:40:00 

REPEAT 

564700 CNT 

10457 CNT 

E=LFO 

05:30 

O. Jum 

O. Sum 

2 J. �-e 4 5 . 7 % R H O . 6 .¡ m/ S 

Only two particle sizes are printecl. 

(-1) Du1ing measurement (Calculntion mode) 

2000/03/21 16:40:00 E= 

CALCULAT[ON 05:30 

l O T [:.¡ES

(¡. 3um AVE 6. 6 6 E+ 1) .¡ CNT

STO 3. 94E+03 CNT

MAX 7 1 3 3 .¡ CNT
... 

MIN 60875 CNT 

o. 5um AVE 2. 78E+03 CNT

STO 2. 76E+02 CNT

MAX 3 O 9 13 CNT 

MIN 2 .¡ 2 2 C1fT 

:HIP AVE 2. :3. 5 'C

STD (1, 3 'C

I\IAX 2 -l. o 'C 

i\lIN 2 3. 2 'C

HUr-1 AVE 5 2. 9 %RH 

STO l. 2 %RH

MAX 5 4. -1 %RH

MIN 5 l. 5 %RH

\
º

EL AVE o. 2 O m/S

STO o. 03 m/S

MAX o. 2 5 m/S

1'1 IN o. 1 8 m/S



<DATA CLEAR> 
STORE 139 
CLEAR �ES 

ALL the stored data will be dtdeted by execuling this fi.tr.ction. 

CLE.-\R 1 YES : data deletion NO : ¿¿lete nol 

ST-\ITT STOP j key 

,\djusl the \·alue 

G,) back l1) D \T-\ 1 f'I \EV · key 
1 '----:=-=-=-=-::::: _______________________ _ 



7.1 Option probes 

7 .2 I nst.allation of prohes 

<</\.t.tcnt.inn>> 

'l'em11erattu·e/Hnmidity probe Model 0842 

t\ir vel11city prolR �ludL'I os-i:i 

Piel\:'{' in,-.tatl prol>t>:,; aftPr 1he ll<l\Vl'I' ,-;upply or< :D l-cr i,-.111rrH·d 1111'. 

Put'l'/H prnli�; into "T/1 I" ol' e ;[(i.acrl'ii.•r to �--1> ami put :-\ir ,·1·lon1y prnli(' 1111,, ··v1-:1; 1lw11 !'Ir,,.., �·:1!'11 l,11:k 

SCTPW cap. Plc-;1""' n'mov1� the covc•r wht·n prolK•,- an• in,-1;1lk·d. 

-\ir \ cli,cicy pmbe in:;tullec.i 

) 

�jtt,:'.�[wi�fl .... 
:¿8 



1A Extension rocl for air velocity probe 

To mensure air velocity of right untler the filter. plea8e u8e Exten:=:ion rod Model ()8,t:3-01 as cx-caBion 

clemancls. Put. tlie prolx� inl-o t he rod from the sicle of :;,;en::-0r. Ar rhis tinw. plt:>a:-1.� pay atrPnrion �1 as 1101

touch rlm el0.ment.of the �n:,;<w. 



Part.ot'Error display (L. F. O) 

Part of Error clisplny (M) 

REPEAT 

WAIT 

, , � r 

003B� 15:25.J 

0.3 0.00E+O/ cf 
01/06 0.5 0.00E+0/cf 
25.S

º

C 56.0% 0.25m/ s 

T'1e en-or display ur'.dff t t'.e n:0üsur('rnc:1t cli,:;pli.l\. i.lS 

shmvn in letl ligur<.'. 
.-\,:; lr1r thc:' t!ispl,1V t'l�·,1r, l't'.12 C�cll"éll°lt'I" ,1r lht' ini(iuJ is 
di::;::iluy1:'d lx1sed on 1::,, cli::;Jluy :Jrioritv k\·':'I ,1f0, .. :h e1ror. 

! Error mPssage Conlt\nLof error Adion 

L 
•. _.----t----------------¡-1=-1-_

.
:-.-
· 
-¡¡--:I-H-.<-,,-1 k---cl-0-\,--,-1-o_t_· r-J-1c-,-,,-1-:':{-,-.. -,-u-m-i,-1t-',.:(-. -:e-.,-1t-.L-' _p_n_r_r __ 

----------:

F 

o 

((\ttenlion)) 

Almormali1y o_f lil:4'r ¡iow<'r 

8rrol' or llow l'illl' 

Ovpr l lw mnxinwm 
conct�n 1i-n r i< ,n 

1 ClvP.r tlw prinrer hulli•r 

Pk·a:4' conr,1rt rhe nearrsc nllic0 lor inli.mnnrion. 
ír i:-:: di:-::phiyt'd rlwt llow rntt> PXl"L''C'(b n'gt1lnrc.'tl v.1lt1l' 
(2.8:3Umin ± 10''.í,l 
. 

'

Wlwn ··1;[! >-cr-- i:-,1pplit'd rlH' lillt'r1ir 111btJ 111 inlc>r. plea:4' n•mm·e i 
ir. \Vlwn ··¡.·· dn(':-IÚ di:-nppt•:11· ('\º('11 ir 11·,.. l"('llHWl'(I. 1( 1:- i1 i 
lin•,1kilrnu1111" il1l' p;i:-:-il�I' =-Y='-'1<'111 \\·hwh \·11n1.1in:- rhP pt1mp. 
l'l<).t:4' con1,1e1 llll' nean·:-1111lin• liir 1nlrirnw1111n. 
Ir 1:--d1.,pl.iy1·d 1(1 (':,;1-('<'d rlw :onn·n1r.11ion \\hid1 ¡·,111 f¡p 111Pa:-t1rvd 1 
hy1:1•:1).(l_ i 
Pl<•a:-(' movp {() dt',111t'r pl,1('1.'. llH'il:-t1rP or 

' wirh lilwr. 
\,\/Jwn ··e¡-- d<X'�n I di:-::,q>pPnr. plP,1:-t• con1av1 
inli.,rmatilln. 

1 n:-::ra 11 a nd mE·a:-::ttrP 1 

1 lit· llt'ill"l':-1 ollin• fi ,r 

11 i:-- d j:-pl;1y0d r hal I lw prinH'r hu llt>r P:>:n'< ,, !t-tl I liar wlwn (ll'llll i.ng 
data durin� nH�,1:-t1r0111t'nl. 
P!t·a:-:{' notP rhat 1hl' cl¡¡f;1 arrer rhar 1:-:: nur 1mn1<·d. 

There is u possibility or an exugge1c.1tecl bt:lil'r wh0:.•11 1 S s<:'C:nnds nr lt'SS ,,:·e :::t>t, ancl mea..,urernent intervul \INT) of 
REPE.-l..T mode is p1inted du1ing rnt•asuremer.t. Plt•asc• go uller seltir:g lhe r11eustirc·rnc•r1l inte1�:uJ <1t l:'i sec:r,ncls, ,r 11:ore wht'n 
p1inting drning rneasurement. 



9. Battery check

BATTERY 
REPEA T 003BPM 15:25 
WAIT 0.3 0.00E+O/ cf 
01 ./06 0.5 0.00E+0/ cf 
25.5°C 56.0'ó 0.25m/ s

í 1 J Firsl :,b11 n 

BATTERY 

lf thl.! hattt:l)' voltage become bdow 4.5 V the tirst abrm m�ige "BAJTERY" 
indicate in thl! top of the display. In this c.:ase,it is need to replace the baneries or lliing 
AC adaptcr. lf thcre is no ac.:tion for about 5 min. at this situation. thi: second abrm 
massagl.! "Br\TfERY" only indii.:atl.! in thc i.:t.:nter l�t thl.! disrlay. 1l1en GEO- a itop 
thc: 111t.:;t,urcmcnt and turn off . .  

a In th..: GL'I.! nf th..: tir.,t :tlarm rnassage. it ,.:an Sll'ít! th-: .:-ollcL·lin� dala. 
I\Plt·l' tlw undPI' 1 lw 1ahlt>. Ba:--i('ally ir t·;m 1>1.· ,-.tort>d ilw darn whilt> 
indil·ating thP lil':--1 ,ilann rna:--:--agr. 

¡SIN1:1J : 

: .-\11 d;1ta L�tn bc: slon.:d 
lf th:.: 111c:asur;:111cn1 is tini�l1..:d i',l\\<.:L"ll !h.: lii--:,,1 abrm ;he; . 
da1;1 ..:an h..: slPri.:d. ---

¡1.'< i.t\Tli\Uc 1US 

:1'r\l.-, :UI .. \Tlc >N 
! 
'--··· 

11 yuu [)ll-;h tht! '\tl)p" kl.!y l'LNt.:C:n at th..: tir..-t abrm, 
1he dala can he�:,_,r_t-<l_. ______________ � 
Thc: dala ,.:an 1,..: Sllin:d by lL-;ing tb..: tbta until ,.:olki.:1ing ur.;il 
thc: ti�t alarm massage. 



tvleasu1ing particle size 
Light Source 
Counting Elliciency 
Zero Count 
Coinciclence Loss 
Flow Rute 
Samplin� Time 
Sampling Frequenc:y 
�.-locle ot' measure1 llE.'íil 
Display 

0.3, 0.5, 1.0., 3.0, 5.0,um 
Laser Diode 
l'vlects .IIS 899:2 l 
r.leets .11S G99:21 
Lt'S..'- than 5"u al :2,U00,000 pélrticlC'S cr

U.1 din c�.8:1 l ./min)
1 second-�)�) ,1,irn!lt'S :i9sec,iné 1.idjt:slablt' ir. �1:'c:.-,;,dl -----------------
1 -99 Limes, r,r CH1Linunus --------------------
Sin g l E'/ Í �e[) C' d l C, ir1Linuous. 'Cakulutilln 
:20 lellers, lli::�,s LCf) 

l:m)r sign 

¡ _
_

__ _ 
r lntL-rltlC:l� 

C, ,unls bt•yrn,d 111,1-.: concenlr,1Li,·,11, lJ;·, ,p, ,f l,1:'c't· p, 1\lt':·. 
Out ni" rl'gul,,t,_·d il, ,1.1· 1-;.110 (·t- ·-1 U",J, L.-.11· L;¡¡l tt-:y 

1 

,�s-:2:rx· nr r�-;- 1 ;.;,j (Sl•l1:.•d<1Lle , Hl :i ,0c•r.u '.füf!C', ,�.,-l 1 '--, )[;• t"'(°l'" .. '..I'. .
1 l,S--ISS i,- liir c,l:-l·:1ck• cr,nnectir,n·--L---

_e_· 0_1_11_m_L_1r_úc_·u_L_i,_,1_1 _p_rr_,L_,)_l_-.. _l ______ L ltrnd 1 {¡j( t' %UUbp.,
ílullE:>1- ;-,.10rnory 1 :100 cl,1la Un C,k:uk,tion 111odc•, 1 rneusure,nent is cnunt,¿-d as -1 d;:i1;.,; 
Po11·t'r supply ¡ -1 pÍl'l'.C'S 111' ,-\\-:::izt' :\i-\ 11-1 bau,;•1-y ( 1.S\ ·_ 1.6-\h) ,,r ..\C udupl,:- · · l:'.:Lt l u0-:2 l(J\ :

1 null(':y are ,·_,¡t ircludt•d uncl can.no! bé' ch<1C?éd by . ..\C Jclu;)ter. 
-----,f---

Op1:rdting h.-i�:rs \la:-:. J hr,lirs 11\y \i-:'-.11I fn,tlerit'�) ¡-------------
1 115(\ \) X 70(11' X :211 (f)) 111.111 Dirr.t>nsinns 

\VE'i�hl \ .-\pp:w,. ��() ·.! --1,
-

i 1-,.-_,-,u-L-l>-<1_i_l_0_r
_
i
"-"'-

_,
----

-�
-

--
--
--
-

-
-
-
-
-
-
-
-
-
-
-
-
-�:_

--------
-----

Em·irnrunent ,;p._,:·dtior: l"IJJH.litic.:. ! .\1nuit'11l l•c'ill!,•_' °;_1li::v 1·w1�e: IU-3.1'C 
Standard .-\cc':',St ,,·it':-, -------,. \C .,dapl��;.-,· 1-:itt.:'1 1 uht.'. 1 l<111c:1�,. 0:1._•1 <11 ,.,11 ·1 .,n-.:ul 
Options 

-·--,---- ------·-
1 l 'l·inl(•¡·, l·':·inlv: <:iJ:,I.:.'. TL·:r.1w1-;.,1�::"t.' l lu, 1.iciiL1. ,)rt ,::�·. \i:· '.'d,�it:. :,:·,,::-e', r.\l•:-:-.�i, ,,: 

1 md liir .-\i;· \t·!,>cit 1: prribt', Ca1�;:in!; L·osc. Tri:.,,-,d. _·\!J;:-!iuiti,·)n , ·.-li\1:t:·0. l��-:..'.:\:2(.·
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Generator Description 

A TI manufactures portable Laskin nozzle aerosol generators which produce a sub micron poly
dispersed oil mist aerosol in concentrations from l O to l 00 micrograms per liter (ug/1) at air 
flows from 50 to 8, l 00 cfm @ 20 psig. 

Aerosol generators and photometers are used to integrity test or locate leaks in high efficiency 
air filtration systems. Filter manufacturers use this equipment to sean ULPA and HEPA filters 
to verify they are free from manufacturing defects. Filter certifiers use this equipment to insure 
that filters were not damaged in shipping and have been installed properly, eliminating any 
leakage.¡ !ul.do) 

With the proper generator and photometer combination, filter deficiencies such as pinholes, 
thin spots, gasket \leaks, frame leaks or seal problems can be quickly and quantifiably
pinpointed andh::oiTected thus protecting product and personnel. 

The TDA-4B, TDA-4Blite & TDA-6C feature severa! improvements over preceding units 
including rugged stainless steel construction, larger fill ports, individual nozzle control. and a 
3" standard sanitary flange outlet. An optional hose adapter, part number 9300100, is available 
for introducing the aerosol into positive pressure systems. 

CAUTION 
DO NOT EXCEED 100 psig INPUT PRESSURE 

WARNING! 

UNDER NO CffiCUMST ANCES SHOULD THE AEROSOL OUTLET BE 
COMPLETELY BLOCKED DURING OPERATION. BLOCKAGE OF THE OUTLET 

WILL CAUSE SEVERE DAMAGE TO THE UNIT AND POSSIBLE-INJURY TO 
PERSONNEL! 
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TDA-4B Features 

The TDA-4B is the latest design in rugged, lightweight Laskin nozzle generntors fram A TI. 
The TDA-4B is a small, compact aerosol generator that requires only n supply of c!ear.. 
compressed air to create poly-dispersed sub micron oil aerosol. 

The TDA-4B has 6 Laskin nozzles. When Íts total output at 20 psig is diluted by 81 O cfm of 
air, the aerosol concentt:ation is ·approximately l 00 ug/liter. Three val ves permit the unit to be 
operated with 1 to 6 nozzles, providing ·a wide range of aerosol concentrations . 

.. . ·. 

The TDA-4B is recommended for· iesting systems with airflows of 8,100 cfrn and lower. It is 
ideal for workstations, Negative Pr�ssure Filtration Units, qiosafety cabinets, ceiling modules, 
small or portable cleanrooms, or HEPA filter units in installations where an adequate supply of 
clean, compressed air is readil_y available. · 

·:-· ���i":".�- .. �; __ ..
: :· .. � :< �-

.' OPERATING INSTRUCTIONS 
TDA-4B AEROSOL. (;El'J"ERA TOR (é L:!skin nozzle)

··::.-· �
;;

· ·>. '·:: .. - . ·,.·_ ··:· --� --.·· =>-- .. --:�---. 

1. Unscrew LIQUID FILL cap:J�ciited on _top of cabinef;andfil.Í:sight gauge to 3/4 full with
desired liquid aerosol agent. Do not overfill. Refill .v1he-ñ the levcl falls to the halfway
point on the sight gauge. _; : --- : .. ·_

.- ·:,,.:, :� ,· : .. 
·- � ...

2. Attach a source. of e lean, dry�:·com;Í"es.sed air to the filter/�egulator air inlet. A r.hut-off
valve (ball-type) is recómmendedto turn .the air to the unit on and off.

3. Turn air on and adjust the filter/regulator control knob for a pressure of 20 psig. To loe!�
this adjustment in, simply push d0\\11 on control knob.

4. Varying aero<-ol output concentration.

�--

l Nozzle

2 Nozzle 

\'alve # 1 O'� ·-----7
Valve #2 OFF 

· 
1 

Valve #3 OrF 

7 
Valve #1 OFF 
Valve#2 ON 

1-------------------------------------Valve #J OFF 
7 3 Nozzle Valve #1 OFF 

Valvt: #2 OFF 

4 Nozzle 
Valve #3 ON 

1 Valve #1 ON 
Valve #2 OFF 

¡' 1---------------------.;..._\'-=,al�v.::.e..::.,#.::..3 �0=-=N�' -----------� 
Valve #1 OFF 5 Nozzle 

6 Nozzle 

Valvc #2 ON 
Valve #3 ON 
Valve #1 ON 
Valve #2 O:'J 
Valve#3 ON 

NOTE: If more than 20 psig is used, th_e output concentration will incrcase and, 
conversely, if less than 20 psig is uscd, the output concentration will decrcase. 
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TDA-4Blite Features 

The TDA-4Blite is a smaller, lower capacity version of the TDA-48 that still retains ali the 
improved features. The TDA-4B!ite was specifically designed for use in biosafety cabinets. Its 
small size and low cost make it the ideal generator for biosafety cabinet testing and HEP A 
filter vacuums. . ____ .. . .. . .... 

The TDA-4Blite has 3 Laskin nozzles. When its total output at 20 psig is diluted by 405 cfm of 
air, the aerosol concentration is approximately 100 ug/1. Two val ves pennit the unit to operate 
with l to 3 nozzles to provide a wide range of aerosol concentrations. 

OPERATING INSTRUCTIONS· 
TDA-4Blite AEROS_OL GENERATOR (3 Laskin nozzle) 

l. Unscrew LIQUID FILL cap located ·on :top of cabinet and fil! sight gauge to 3/4 full with
desired liquid aerosol agent. Do rot overfill. Refill when the leve! falls to the halfway
point on the sight gauge.

.. 

2. Attach a source of clean, dry, compressed air to the filter/regulator air inlet. A shut-off
val ve (ball-type) is recommended to tum _the _air tó_ the uñit on and off.

·-:..-... :-i .. "·-:>�-:,;: 
'._ ,· �. . ... - ,:_ =-- .. �. 

3. Tum air on and adjust the filter/regt1lator éontrol knob for a pressure of 20 psig. To lock
this adjustment in, simply push down on éontrol knob.

4. Varying aerosol output concentration.

1 Nozzle 

2 Nozzle 

3 Nozzle 

Valve #1 ON 

Valve #2 OFF 

Valve #1 OFF 

Valve#2 ON 

Valve #1 ON 

Valve # 2  ON 

NOTE: lf more than 20 psig is used, the output concentration will mcrease and, 
conversely, if less than 20 psig is used, the output concentration will decrease. 
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TDA-4B Specifications 

Aerosol Output Range: 50-8, 100 cfm 
Aerosol Concentration 100 ug/1@ 81 O 
cfrn 
Aerosol Concentration 10 ug/1@ 8,100 
cfrn 
Generator Type: 1 to 6 Laskin nozzles 
Compressed Air: 3 to 18 cfm @ 20 psig 

TDA-4Blite Specifications 

Aerosol Output Range: 50-4,050 cfm 
Aerosol Concentration 100 ug/1@ 405 
cfm 
Aerosol Concentration 10 ug/1@ 4,050 
cfrn 
Generator Type: 1 to 3 Laskin nozzles 
Compressed Air: 3 to 9 cfm @ 20 psig 

Aerosol Type: Polydispersed (Cold) 
Size: 1 O" L x 11" W x 9" H 
(25cm L x 28cm W x 23cm H)

Weight-Pounds (lbs): 16 lbs. 
Weight-Kilograms {kg): 7.3 kg 
Electrical: (Not Required) 

Aerosol Type: Poly-dispersed (Cold) 
Size: 1 O" L x 8" W x 9" H 
(25cm L x 20cm W x 23cm H)

Weight-Pounds (lbs): 12 lbs. 
Weight-Kilograms (kg): 5.5 kg 
Electrical: (Not Required) 

TDA-4B & TDA-4Blite Aerosol Output Calculation 

These units include a total of either 3 or 6 Laskin nozzles incorporated into the cabinet. 
The aerosol concentration depends on the compressed air pressure and flow available 
for consumption by the nozzle. With 20 psig applied, each jet emits 18.75 slpm of air 
containing 1,275 ug/1 of aerosol. When this aerosol is diluted with 135 cfm of air, the 
aerosol concentration becomes approximately 100 micrograms per liter. The equation 
below is for purposes of calculating the aerosol output in micrograms per liter (ug/1) 
when 20 psig is applied to the nozzle jets. 

13,500 x (# of nozzles being used) 

Total airflow (CFM) 
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TDA-6C Features 

The TDA-6C is the latest design in rugged, lightweight Laskin nozzle generators from A TI. 
The TDA-6C is a self-contained aerosol generator that requires only a suitable voltage source 
to create poly-dispersed sub micron oil aerosol. 

The TDA-6C has 6 Laskin nozzle jets. When its total output at 20 psig is diluted by 200 cfm of 
air, the aerosol concentration is approximately 100-ug/l. A val ve permits the unit to be 
operated with either 2 or 6 nozzle jets, providing a wide range of aerosol concentrations. 

The TDA-6C is recommended for testing systems with airflows of 2,000 cfm and lower. It is 
ideal for workstations, Negative Pressure Filtration Units, Bio-safety cabinets, ceiling modules, 
srnall or portable cleanrooms, or HEPA filter units in installations where an adequate supply of 
clean, compressed air is not readily available. 

OPERATING INSTRUCTIONS 
TDA-6C AEROSOL GENERATOR (1 ½ Laskin nozzle) 

l. Unscrew LIQUID FILL cap located on top of cabinet and fill sight gauge to 3/4 full with
desired liquid aerosol agent. Do not overfill. Refill when the leve! falls to the halfway
point on the sight ga_uge<;·: '. ..

2. Connect the unit to �-�p-propriate� grounded, power outlet. 
, .; . · .. 

� -

3. Position the generator neár the aerosol introduction point of the system under test. A
scaled connection to' '�i' d_uct ·system may be established by using a 3" sanitary flange
adapter.

4. Dcpress the power switch and adjust foi�desired output concentration.

5. Varying aerosol output concentration.

2 Jet ( 112 nozzle) Valve :t:J OFF 

L_ 

NOTE: 
6 Jet ( 1 ½ nozzle) ----"-=· a.cc.1.:...vecc.._±:-=-J -=º...;...�_' _____________ ......, 

If more than 20 psig is used, the output conccntration will increase and, 
conversely, if less than 20 psig is used, the output concentration will decrease. 

TDA-6C Specifications 

Aerosol Output Range: 50-2,025 cfm 
Aerosol Concentration 100 ug/1@ 202 cfm 
Aerosol Concentration 10 ug/1@ 2.025 cfm 
Gencrator Type: 2 to 6 Laskin nozzle Jets 
Aerosol Type: Poly-dispersed (Cold) 

7 

Size: 2!" L " 8" \V x 11" 1-1 
(54cm L x 20cm W x 28cm 1-1) 
Weight-Pounds (lbs): 55 lbs. 
Weiglit-Kilograrns (kg): 25 kg 
Electrical: 110 Vac / 60 HZ or 220 Vac .· 50 HZ 



TDA-6C Aerosol output calculation 

This unit includes a total of 1 l/2 Laskin nozzles incorporated into the cabinet. Each 
nozzle consists of four jets located at the nozzle tip, for a total of six jets. The aerosol 
concentration depends on the compressed air pressure and flow available for 
consumption by the nozzle. With 20 psig applied, each jet emits 18.75 slpm of air 
containing 1,275 ug/1 of aerosol. When this aerosol is diluted with 13 5 cfm of air, the 
aerosol concentration becomes approximately 25 micrograms per liter. The equation 
below is for purposes of calculating ·the aerosol output in micrograms per liter (ug/1) 
when 20 psig is applied to the nozzle jets. 

3375 x (# of jets being used) 

Total airflow (CFM) 
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Type 111-A Laskin Nozzle Aerosol Distribution@ 20 PSI Using PAO Oil 

median (nrn) 
mean (nm) 

geo. mean (nm) 
mode (nm) 
eo. st. dev. 
total conc. 

Number 
Particle Size 

242 
278 
245 
241 
l.65

4.98e+006 
(#/cm 3) 

Surface 
Particle Size 

414 
453 
405 
429 
l.62

1.56e+0l2 
(nm�/cm 3) 
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Mass Volurne 
Particle S ize Particle Size 

529 529 
549 549 
502 502 
615 615 
1.55 1.55 

1.41 e+005 l. l 8e+0l 4 
(µg/m 3) (nm 3/cm 3

) 



The following liquids may be used in ATI air operated generators to produce aerosol: 

DOP I DEHP (Di 2 ethylhexyl-phthalate) 

PAO (Poly-alpha olefin) / Emery 3004 

DOS/ DEHS (Di-2-ethylhexyl-sebacate) 

Mineral Oil 

Ondina EL 

Kaydol 

Polyethylene Glycol (PEG 400) 

Paraffin Oil 
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MAINTENANCE 

1. lf clean, dry, cornpressed air is used with this unit, little maintenance should be required.
(TDA-48 & TDA-4Blite only)

Drain the compressed air filter/regulator daily, or more often, if required. 
(TDA-48 & TDA-4Blite only) 

3. Yearly, under daily operation. drain all liquid and flush with a solvent to remove any
residue frorn the unit. (TDA-4B!ite, TDA-48 & TDA-6C)

Note 

BEFORE SHIPPING UNIT 

l. Drain ali liquid from unit.

2. Verify that the LIQUID FILL cap is tight.

3. Stuff aerosol outlet flange with liquid-absorbing cloth or paper to prevent residue from
damaging shipping container. (Ali units)

4. Tape or plug the compressed air inlet on air filter/regulator to prevent interna! damagc by
foreign material. (TDA-48 & TDA-4Blite only)

5. Package the unit in a triple wall carton with a mínimum of 3 inches of loose packing fill on
ali sides.

1 1 



Air Techniques International 
11403 Cronridge Drive 

Owings Mills, Maryland USA 
21117-2247 

Phone 410.363.9696 

Fax 410.363.9695 

www .atitest.com 

Email: 

Technical Service - Tim McDiarmid 

Technical Assistance/Support - Tony Hawkins 

Sales/Customer Service -Laura Bergstrom 

Sales/Customer Service - Ruth Lanahan 

tmcdiarmidrg::atitest.com 

ahawkins@atitest.com 

lbern:strom@atitest.com 

rlanahan@atitest.com 

ACCESSORIES 

ADAPTER KIT 

Converts the 3''-sanitary outlet tlange of ali generators to ¾"-FNPT thread. No hose 
terminations are supplied due to the high leve! of variability in requirements. ATI's technical 
support personnel are always willing and capable of sourcing or configuring hose termination 
connections to suit a specific application. 

The 9300100-adapter kit consists of the following: 

3" to¾ "-FNPT adapter plate 
sanitary adapter clamp 
sanitary adapter gasket 

1 piece 
1 piece 
1 piece 
1 piece compression fitting, ¾'' liquid tight conduit to¾'' MNPT 

Liquid tight conduit is also available for purchase by the foot using part # 5200106. 

AEROSOL REAGENTS 

Tl00-0625 (5 gallon container) 

T000-0795 (5 gallon container) 

DOP / DEHP (Di-2-ethylhexyl-phthalate) 

Emery 3004 / PAO (Poly-alpha olefin) 

Please contact ATI's customer service department for current pricing and delivery. 
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Model 2H 

Guidelines to the use of this manual 

SYMBOLS 

Toe following symbols are used throughout the manual to draw attention to items or procedures 
that require special notice or care. 

Operator required action. 

Note: Contains important information that, ifignored, can cause inaccurate readings. 

Caution: Contains information tha� if ignored, can cause equipment damage. 

rJ':11 Warning: Contains information that, if ignored, can cause injury or death to those
11::31 handling the equipment

Conventions 

[W"mdow] Indicates the information displayed in a window on the Control Panel. 

<Function> indicates a button on the Control Panel. 
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Model 2H
1 INSTALLATION 

1.1 REQUIREMENTS 

• NOTE: High ambient temperatures may create instability in the readings.

Toe 2H requires the following for proper operation:• Stable electrical power at 90/240 V AC, single phase, 50/60 Hz, 5 amps.• Environment Operating Range: 35° to105º Fahrenheit (1.6º to 40.6º Celsius)
with less than 75% relative hwnidity.

1.2 UNPACKING

NOTE: Save ali packaging material for future use.

Carefully unpack and remove the 2H Aerosol Photometer and ali accessories from its shipping
container. Ifthe instrument has been damaged in transit, notify the shipper immediately.
Make sure the following items are included with both the 2H (9300133) and the 2HHP (9300134):
1) 1 power cord, 6700001
2) 12 feet of clear PVC tubing, 5200116
3) Operating Manual, 180011 O
4) Calibration certificate
The following items are optional. Check the order packing siip. 
1) Shipping case, 9300145
2) 2H-SP Scanning Probe, complete, 9300144

a) 1 round isokinetic nozzle (red), TIE0-0572
b) 1 rectangular isokinetic nozzle (blue), T2E0-0798
e) 1 NSF I" round nozzle (black), T2E0-0005
d)  1 Scanning probe, T2SP·0881 

. .

If  any of these items are on the order packing slip but missing from the shipment, contact A TI
immediately at:

1800110 

Air Techniques International 
Division of Hamilton Associates 

11403 Cronridge Drive 
Owings Milis, Maryland 21117-2247 U.S.A. 
Tel: 410 363-9696 Fax: 410 363-9695 

www.atitest.com 
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Model 2H 
2 GENERAL INFORMATION
2.1 DESCRIPTION 
Toe 2H is a forward light-scattering, linear photometer. It operates on 100 to 240 VAC, 50 or 60Hz, adjusting automatically. Toe basic functions ofthe 2H are to sample air or other gas and repon the concentration of particulates in the sample.
Tiüs unit is also available in a nuclear version, the 2H-N. Toe nuclear version is the same sizeand has the same features as the 2H, plus a sealed sampling chamber and an additional ULPAfilter to contain all contamination within the unit
Toe 2H is compact and lightweight, measuring 13.5 x 9.5 x 5.0 inches (34.3 x 24.0 x 12.7 cm) andweighing only 15.5 lbs (7.0 kg). Toe instrument case is constructed of die cast aluminwn and has a swing arm canying handle that folds up under the case to tilt the unit up for easy viewing. Toe pressure-sensitive keypad and large, bright LEO displays and indicators provide ease of operationand readability. Toe auto-ranging and one-step zeroing features assure the accuracy ofallreadings. 
lfr.:11 WARNING: lf the unit is used in a manner not specified within the user's manual, the
lf:;I protection offered by the equipment may be impaired.
2.2 SAMPLING SYSTEM 
A vacuwn pwnp provides a sample flow rate of 1 cfin (28.3 liters per minute) for the instrumentIt is an oil-free, dual head, rotary vane pwnp with a direct-coupled DC motor. 
A selector valve on the front panel directs the airflow through the sampling system to the scattering chamber from three possible sources. Toe CLEAR position directs clean air from an intemal ULPA filter to the scattering chamber for zeroing the insnument Toe UPSTREAM position permits sampling ofthe air above the filter being challenged, and the DOWNSTREAMposition permits sampling of the air that penetrates the fil ter.
2.2.1 Light Scattering Chamber (LSC) Toe scattering chamber is not only an integral pan ofthe sampling system; it is a major component in itself. Toe scanering chamber is a complex electro-optical uoit that consists of apair ofhollow eones connected at the apexes. A pair of collimating lenses first straightens the light emerging from the light source, and then focuses it at the center ofthe sampling cone. An apenure forms a dark cone around the photomultiplier, preventing light from arriving directly on the photomultiplier. A condensing lens opposite the LEO source focuses light scattered into thisdark cone onto the photomultiplier tube. 
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2.2.2 Electronics 

The signa} from the photomultiplier is amplified and delivered to a signal-conditioning, analog-to-
digital converter that is then sent to the microprocessor. 

2.2.3 Theory of Operation 

When air or gas is drawn through the scattering chamber, particulate matter in the sample passes 
through the focal point ofthe scattering chamber. Particulate matter scatters light into the dark 
cone and onto the photomultiplier tube, which converts the light into an electrical signal. The 
signal is amplified and digitized, then analyzecl by a microprocessor to determine the intensity of 
the light scattered by the signal. This signal is then compared to a reference signal to provide an 
output that is nonnalized by the reference signal. 

A photometer is ideally suited to detect particulate matter in air or gas, reporting the mass 
concentrations encountered on a digital display. Particles from less than 0.1 micron to 
approximately 600 microns can be detected by the 2H. Since the photometer reports concentration 
of particulate matter (relatively independent of size, shape, or color), many applications are 
possible. By using a baseline of I 00 micrograms per Iiter of aerosoL it is possible to directly read 
the concentrations of aerosol. 

2.2.4 Filter Leak Testing: The Most Common Application 

The most common application of the 2H is to detect leaks in high efficiency filter systems (HEPA 
& ULPA). To establish the integrity of a filtration system, a challenge agent consisting of an 
airbome test aerosol is generated and introduced upstream ofthe filter. The challenge agent is 
used to provide enough particulate matter above the filter to allow statistically valid 
measurements below the filter. 

The test aerosol should be introduced into the system on the upstream side ofthe :filter or filters as 
far :from the filters as is practical to insure adequate mixing with the alrflow in the duct. A 
commonly used guideline that assures adequate mixing is ten duct diameters upstream ofthe 
filter. A sample ofthe aerosoVair mixture should be taken from the upstream side, close to the 
filters under test to verify the necessary upstream challenge. This sample is also used to set the 
100% baseline. The 0% baseline is then adjusted using particle-free air supplied by the intemal 
ULPA filter. The instrument is now ready to detect and quantify leakage on the downstream side 
ofthe filter as a percentage ofthe available upstream aerosoVair mixture. 

A scanning test is perfonned using the optional 2H-SP hand-held scanning probe. The entire area 
ofthe filter is sampled by passing the probe in overlapping strokes across the face and perimeter 
ofthe filter. Toe end ofthe probe should be held within one inch ofthe filter face and scanned at 
a traverse rate of no more than 1 O feet per minute (2 inches per second). Overlapping passes 
should be made over the entire filter face, around the periphery of the filter, along the bond 
between the filter pack and the frame, and around the seal ofthe filter. The display indicates the 
percent ofleakage through or around the filter. The scanning probe is supplied with 3 types of 
nozzles that can be screwed onto the end of the flexible probe. The round, black nozzle is I inch 
(25 mm) in diameter, which complies with NSF (National Sanitation Foundation) Standard 49-
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1992. Toe rectangular, blue isokinetic no:zzle is used for faster scanning and is accepted by many 
standards, including NSF 49-2002. Toe round. red no:zzle is also an isokinetic n02'2.le. Toe 
isokinetic nozzles are �esigned for face velocities of90 ± 20 feet per minute (fpm). 

2.2.5 Capabilities 

L NOTE: Before attempting to operate this unit, become fiuniliar with the features and 
4M functions.

Measurements 
• % Leakage
• Absolute aerosol concentration

2.2.6 Input / Output features 

• Alann {audible and visual). When a reading exceeds the user selected alann point, a tone will
sound and the display will flash on and off.

• Serial Data Output. % Leakage data is sent out the unit's serial port. This data can be logged
on A TI' s DAS 1 or DAS2 data acquisition systems. Toe following are screenshots of the
DAS 1 interface. Contact A TI or your local representative for more information about the data
acquisition systems available from A TI.
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3 SETUP 

3.1 LOCATIONS & FUNCTIONS 

3 4 € 

Figure l. Front View 

l. Selector Valve. Selects the sample source. :, 

7 

2. Upstream Sample Port. Connects to the sample tubing that is used to measure the ups ream
aerosol concentration.

�-

3. Scanning Probe Ground .Jack. Electrical ground connection for scanning probe shieldi 1g.
(Required for CE compliance)

4. Scanning Probe Connector. Electrical connection for the optional Scanning Probe.

NOTE: Connect the Scanning Probe before applying power to the 2H. Failure to do so 
will result in the lack of operation of Scanning Probe's display. Ifthis occurs, simply 
tum offthe power to the unit and restart the system. 

5. Downstream Sample Port. Connects to the sample tubing or optional Scanning Probe that is
used to measure the downstream sample.

6. Optics indicator light.. Corresponds to the cleanliness ofthe optics. Displays green when the
zero reference is within 5% of original setting, yellow from 5% to 10% of original factory
setting, and red when the zero reference has shifted by more than 10%.

Do NOT rely on the Internal Reference feature ü the optics indicator light is red.
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7. Flow indicator light. Displays green when flow is within 5% of 1 CFM, yellow when flow is
from 5% to 10% of 1 CFM, and red when flow is more than 10% above or below 1 CFM.

8. Function Keys. Used for setting operating parameters and initiating program routines
9. Bar Graph Display. Displays an analog representation ofthe % leakage to aid in isolating

leales.
10. Front Panel Display. lndicates % leakage readings and error messages.

3.2 FRONT PANEL CONTROLS AND INDICATORS 

The front panel contains seven pressure-activated function keys. Toe <O>, <100>, <REF>, and 
<ALARM> keys each contain a red LEO to indicate the state of the switch or to prompt the 
operator. Toe <A> and <V> keys are used to scroll among selections as they are shown on the % 
LEAKAGE display. Toe <ENTER> key serves as the command key for sending infonnation to 
the processor and for initiating or stopping system routines. Toe <A>, <V>, and <ENTER> keys 
contain no indicator LEO. 

Toe% LEAKAGE display is an array ofhigh-visibility LED's that forms a display screen. Toe 
Front Panel Display shows alphanwneric messages. Below it is a Bar Graph Display that gives a 
visual indication of intemal photometer cycling or an analog representation of quantity or 
percentage. 

The Scanning Probe contains an unlabeled display on the pistol grip that is a half-scale duplicate 
ofthe % LEAKAGE lndicator. Toe two displays are driven by the same electronics and will 
always read exactly the same. 

Toe Selector Valve, the Scanning Probe connector, and the two barbed fittings are discussed later. 

3.3 SCANNING PROBE CONNECTIONS 

lfusing the 2H with the Scanning Probe, connect the probe's electrical connector to the 12-pin 
connector on the front panel ofthe 2H befare applying power to the photometer. Otherwise, the 
display on the Scanning Probe will not function. Connect the probe's �pling hose to the barbed 
DOWNSTREAM fitting to the right ofthe 12-pin connector. The cable and sampling hose are 
bound as a single, flexible wnbilical. Select the appropriate probe nozzle �d screw it onto the 
threaded end of the flexible portian of the Scanning Probe. 

Note: When using the TDA-2SP Scanning Probe with the 2H, the probe must be 
connected to the photometer befare the power is tumed on. Otherwise the 2H will not 
detect the probe and no display will be observed on the pistol grip. lf this occurs, switch 
the power off, verify that the probe is connected properly, and then switch the power back 
on. 
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3.4 REARPANELCONNECTIONS 

1 2 3 4 ,: 
... E 

Figure 2. Rear Panel 

1. Cooling Fan- Maintains airflow through the unit's enclosure to stabilize electronics.
2. Power Conn�or with -Connects to the Power Cord.
3. Fuse Block-'Contains 2-amp fuse and spare fuse. -�
4. Power Switcb- Rocker Switch. Tums system power on ancJ. off.
S. Serial Number Label-Lists the model and serial number. -�.
6. Vacuum Pump Exbaust-Allows a filter to be installed to eliminate particulate

emissions.

Toe rear panel contains a recessed, 3-pronged mate Power Connector, with an integral fuse block 
and power switch, and a V acuum Pump Exhaust HEPA Filter. 

� CAUTION: Toe 2H should always be positioned so that the Power Switch, l.ocated on
L.ll the rear panel, is readily accessible in the event the unit needs to be powered off quickly. 

Toe Power Connector accepts the female end of the Power Cord that comes with the unit . The 
interna! power supply is a universal supply that can operate at either 50 or 60 Hz and with any 
voltage from 90 to 240 volts, for use in virtually ali countries. Therefore, any plug with the correct 
female end (IEC-320 standard) may be attached to the unit and the universal power supply will 
automatically switch to use the supplied input power. 
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Toe V acuwn Pump Exhaust HEPA Filter is provided so that the sensitive environments of 
cleanrooms can be maintained. Toe air expelled by the Wlit is continually filtered of ali 
particulate matter generated by testing aerosols and the unit using this HEPA exhaust system. 

3.5 SIDE CONNECTION 

Figure 3. RS-232 Port 
1 

RS-232 Port.% Leakage data is continuously sent via the RS-232 portas it is updated on the 
Front Panel Display, approximately once per second. 

It is recommended that this data be logged to either one of ATI's data acquisition systems, the 
DAS 1 or the DAS2. Contact A TI or your local representative to leam more about data logging 
options. 

lfusing a terminal program to receive this data, a straight cable must be used (as opposed to a null 
modem cable). lf using a Pocket PC (PPC) to receive data, the type of cable will depend upon the 
brand of PPC. Contact ATI customer service for complete details. 
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4 OPERATION 

4.1 INITIALIZATION 

If the Scanning Probe is being used, connect it to the Scanning Probe Connector and the 
Downstream Port. V erify that the Selector V alve is in the CLEAR position. Apply power to the 
2H by setting the Power Switch to the 1 (On) position. Toe following events will occur: 

1. Toé display will show "8.8.8.8.8."
2. Ali ofthe LED's in the bar graph will be illmninated.
3. Toe LED's in the O, 100, REF, and ALARM buttons will be illuminated.
4. A short beep will sound.

Thcse events indicate that the unit has started and also give the user the opportunity to check the 
integrity ofall the LEO's with the exception of the flow and optics LEO's. Toe flow LEO will be 
green, yellow, or red. Toe optics LEO will be off at this time. After a few moments, the firmware 
revision (main PCB) will be displayed. 

Next the screen will go blank and, afler a fow more moments, another short beep wil! sound. Toe 
LEO's in the bar graph will more in a "lJack and forth" pattem, indicating that the initializ.ation 
process has begun. During this process, th.e very important task of checking the clean!iness ofthe 
optics is being performed. Be patient, as this may take up to a minute. Upan completion of this 
task, the optics light will be green, ydlcw, or red. 

After the optics check is complete, the •eference light will blink, indicating that it is time to select 
a reference. Follow these step� m co·.11plete the setup: 

1. Press <ENTER>.
2. Use the <A> (Up) and <V>· (Down) function keys to select the reference o'·choice.
3. Press <ENTER>.
4. Use the <A> (Up'. and <V> (Down) function keys to select the intemal reforence factor.

Toe zero LEO will begin to blir1k. indicating that it is time to set the zero referencc. Double 
check the selector vah-e is set :o clear. 

5. Press <ENTER>.

Toe bar graph display will indi;;ate that the unit is rnmpling the zero reference vah.·.e. Upan 
completion, a short tone will mund and the unit will begin sampling and sending data via the 
serial port. 

4.2 SETUP PARAMETERS 
Toe 2H has thirteen (13) operating parameters (not counting LO), nine (9) of which are 
programmable by the operator to focilitate setting up the instrument far operation. Sorne of these 
parameters have been factory set, but can be optiorally reset by the operator. lf required, these 
parameters can be retumed to the factory default se:':'fog at any time. Other parameters are 
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accessible for programming only at the factory. Toe thirteen parameters are listed in the table 
below. Valid ranges and default settings for each parameter are also listed, where applicable. 

Parameter Description Valid Rane:e 
LO Run -
L1 Audible Alann ON /OFF 
L2 0% Sarnple Time 5 - 120 seconds 
L3 100% Samole Time 5 - 120 seconds 
lA Decimal Places 3-4

L5 lntemal Refürence -
L6 Hour Meter -
L7 Load Factory Defaults -
L8 Software Revision -
L9 Bar Graoh Display ON /OFF 
LI0 Display lntensity 1 - 8 
LI 1 Ootics Check ON /OFF 
Ll2 0% Purge Time O - 120 
Ll3 100% Purge Time O - 120 

To enter the parameters setting menu proceed as follows: 

l. Press <A> function key (Up arrow).The display will read "- - - - -"
2. Press <ENTER>. LO will be displayed.

Defaolt V aloe 
-
OFF 
10 seconds 
10 seconds 
4 

DOP 
-
-
-
ON 
6 
ON 
o 

o 

NOTE: Ifthe <ENTER> key is not pressed within about 3 seconds, the unit will 
assume this was an accidental key press and retum to sarnpling mode. 

3. Toe <A> (Up) and <V> (Down) function keys are used to scroll through the parameters
:from LO to LI 3.

4. To access a parameter once it is displayed, press the <ENTER> function key.
5. Select the desired setting for the parameter by using the <A> (Up) and <V> (Down)

function keys. .\·
6. When the desired setting is displayed, press the <ENTER> funcdon key to store the

setting.
· 7. When the setting ofthe parameters is complete, scroll to LO and press <ENTER>. Toe

unit will reUJm to sarnpling mode. 

4.3 CHANGING SETUP P ARAMETERS 

LO - Exit Parameter Meno 
This is a non-programmable parameter. This parameter is used to both enter and exit the 
parameter setting menu. When LO is selected, the programmable parameter settings are included 
in the operating routine. Scroll to LO and press <ENTER> to retum to running mode. 
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Ll - Audible Alann ON / OFF 

Options: Off 
On 

Defuult Off 

Enables or disables the audible portion of the 2H alanns. Toe unit pararneter is factory set to off. 

When Ll is displayed in the pararneter menu, press the <ENTER> function key to access the 
stored setting. Press the <A> (Up) and <V> (Down) function keys to change the displayed setting 
between ON and OFF. 

Press <ENTER> to set the selection and retum to the parameter select menu. [Ll] will be 
displayed. 

L2 - 0% Sample Time 

Options: 

Default 

5 - 120

10

Establishes the period over which the 0% aerosol sample is average. 

When [L2] is displayed in the pararneter menu, press the <ENTER> function key to access the 
stored setting. 

Press the <A> (Up) and <V> (Down) function keys to change the. displayed setting between 5 and 
120. Press <ENTER>when done. L2 will be displayed. ·-. 

L3 - 100% Sample TIDle 

Options: 

Default 

5-120 

10

Establishes the period over which the 100% aerosol sample is averaged. 

When [L3] is displayed in the parameter menu, press the <ENTER> function key to access the 
stored setting. 

Press the <A> (Up) and <V> (Down) function keys to change the displayed setting between 5 and 
120. Press <ENTER>when done. [L3] will be displayed.
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lA - Decimal Places to be displayed 

Options: 3 or4 

Default: 4 

This parameter is used to select either 3 or 4 decimal places on the % Leakage Display. 

When [lA] is displayed in the parameter menu, press the <ENTER> function key to access the 
stored setting. 

Press the <A> (Up) and <V> (Down) function keys to move the displayed setting between 3 and 4
on the display (3=0.001 %, 4=0.0001 %).

Press <ENTER> to set the selection and retum to the parameter select menu. [lA] will be 
displayed. 

L5 - Aerosol Reference Selection 

Options: 

Default: 

DOP, PAO, USER HIGH 

DOP 

When [LS] is displayed in the parameter menu, press the <ENTER> function key to access the 
stored setting. 

Note: Refer to section 4.5, page 20 "changing the reference" to change the sélection or 
reestablish interna! reference. 

See A-7 for correction factors to be used in conjunction with other challenge aerosols. 

Press <ENTER>to set the selection and return to the parameter selectJ11enu. [LS] will be 
displayed. 

L6 - Hour Meter 

Options: NI A 

Default N/A 

Displays the total running time for the unit 

1800110 
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LlO- % Leakage Display Intensity 

Options: 1-8

Demuh: 6 

[LlO] is used to adjust the intensity ofthe green LED display in the % Leakage display. 

When [LlO] is displayed in the parameter menu, press the <ENTER> function key to access the 
stored setting. 

Press the <A> (Up) and <V> (Down) function keys to move the displayed setting between 1 and 8 
on the display. 

Press <ENTER>to set the selection and retum to the parameter select menu. [LlO] will be 
displayed. 

Ll 1 - Optics Check Option 

Options: 

Default: 

OFF - Disabled 
ON - Enabled 

ON - Enabled 

[Ll 1] is used to select between checking the optics after every zero calibration and checking the 
optics only at the initial zero calibration at startup. 

When [Ll 1] is displayed in the parameter menu, press the <ENTER> function key to access the 
stored sening. 

Press the <A> {Up) and <V> (Down) function keys to move the displayed setting between ON 
and OFF on the display. 

Press <ENTER> to set the selection and retum to the parameter select menu. [Ll 1] wilI be 
displayed. •. 

L12 - 0% Purge Time 

Options: 

Default 

O - 120 

o 

- �-

Set the length of time for the system to run before taking reading when calculating the zero value. 
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4.6 

2. Toe REF LEO will flash and the display will go blank.
3. Press the <ENTER> function key. If the <ENTER> key is not pressed within about three

(3) seconds, the unit will retum to sampling mode.
4. Use the <�> (Up) and <V> (Down) function keys to select the desired reference.
5. Press the <ENTER> function key.
6. Use the �> (Up) and <V> (Down) function keys to select the desired intemal reference

factor.
7. Press the <ENTER> funcfun key.

Toe zero LEO will begin to blink indicating that it is time to set the zero reference. Oouble 
check the selector valve is set to clear. 

8. Press <ENTER>.

Toe bar graph display will indicate that the unit is sampling the zero reference value. Upon 
completion, the unit will retum to the sampling mode. 

UPSTREAM AEROSOL MEASUREMENTS (DOP OR PAO) 

Note: Do not perform the steps in this section until completing section 4.1, lnitializ.ation. 

Note: If there is a concem that the zero baselines may have drifted, the operator may re
zero the instrument at any time by positioning the selector valve to the clear position, 
pressing the <O> button, and pressing <ENTER>. 

� WARNING: Toe unit should be placed on a flat, stable surface with the area to be
Eal monitored within reach ofthe sample lines. 

1. Insert the UPSTREAM sample line into the upstream aerosol / air mixture.

Q Note: Toe sample line should be as close to the upstream side of the filter as possible .
. ;_ 

2. Tum the Selector Valve to the UPSTREAM position. This switches the sample airflow to
the UPSTREAM sampling port on the front panel. Toe % LEAKAGE display indicates
the upstream concentration as compared to the reference that was set in the initialization
section.

4' Note: Adjust aerosol for desired challenge aerosol concentration.

4.7 MEASURING % LEAKAGE - USER DEFINED REFERENCE (USER) 

1. lnsert the UPSTREAM sample line into the upstream aerosol/air mixture.

4I Note: Toe sample line should be as close to the upstream side of the filter as possible.
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Toe photometer is comparing the real-time concentration ofthe upstream challenge to the 
concentration of this same source when it was initially used to establish the 100% baseline. 
In other words, it is comparing the current concentration level to the starting level. 

If the reading seems reasonable, normal testing may be resumed by turning the Selector 
Valve back to the DOWNSTREAM position. 

lfthe concentration ofthe challenge aerosol has changed significantly, the upstream sourcé 
should be examined for the cause. Once the situation has been corrected, the upstream 
challenge aerosol should be restarted, stabilized, and then used to re-establish the 100% 
baseline as described previously. 
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5.5 CLEANING THE TDA-2SP SCANNING PROBE SCREENS 

The TDA-2SP Scanning Probe is a rugged, low maintenance device. Toe probe contains a course 
wire screen near the base of the flexible neck to prevent fibers and large particles from being 
drawn into the photometer. In addition, there are screens in each of the two round no:zzles that 
thread onto the flexible neck. Toe blue rectangular nozzle contains no screen. 

If the screens accwnulate a significant amount of debris and become partially clogged, it can 
interfere with the airflow and affect the accuracy of the photometer and may put an unnecessary 
strain on the vacuwn pwnp. 
lt is recommended that ali screens be wiped clean with a lint-free cloth before use each day. 

If the screens are punctured, replace them immediately. Spare no:zzles and replacement scanning 
probe components can be ordered from A TI (see Section A-4). 

To access the screen in the flexible neck, unscrew the flexible extension from the probe body. A 
small tool may be necessary to reach into the neck to remove and wipe the surface of the screen. 

5.6 REPLACING THE MAIN POWER FOSES 

Position the 2H with the rear panel readily accessible. Locate the fuse block at the center of the 
power entry connector. Press the top and bottom tabs toward the center and pull the fuse block 
straight out from the power entry connector. The two (2) fuses will be exposed for inspection 
and/or replacement Replace the fuse block by gently inserting it back into the power entry 
connector until the tabs snap back into their original location. 

5.7 REPLACING THE HEPA EXHAUST Fil..TER 

Position the 2H with the rear panel readily accessible. Rotate the HEPA exhaust filter in a 
counter-clockwise direction until the threads are free of the rear panel bushing. lnstall the new 
replacement filter in the same orientation as the filter that was replaced. Care should be taken to 
avoid cross-threading the filter housing. When installed correctly a cylindri:al well should be 
visible through the filter port. 1bis design directs exhausted airflow to the outside of the filter 
media core, pro vid ing greater surface area and prolonging service life. , .
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A-2. TROUBLESHOOTING

CON1ROLLER Error Messages 

ERROR CODES - SYSTEM PROBLEMS 
Problems Cause 

E 1 - Calibration flags not The unit has not been calibrated 

set or the unit has lost memory. 

E2 - LSC voltage not Concentration readings are not 

stable stable enough to perfonn a 

reliable 100%, 0%, or optics 
check. 

E3 - Optics Dirty Sufficient aerosol condensation 
and/or particulates have built up 

on the internal optics such that a 
reliable reading using the 
interna! references is not 

possible. 

E4 ...:. 100% calibration There is insufficient aerosol for 

failed the unit to capture a reliable 
100% value for the USER 

reference. 

1800110 27 

Corrective Action 
Return the unit to A TI or 
Authorized service center for 

repair and service as soon as 
oossible. 

l. Ensure that the selector
valve is in the correct

position and try again.
2. Check the aerosol source.

l. Return the unit to A TI
for repair and service as

soon as possible.
2. Do not use the interna!

references. lnstead use

the USER reference.

l. Check the aerosol source.

2. Use a higher
concentration as the

100% reference.
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*USER is a stored sampled concentration saved by the user, to be displayed as 100%.
This value is stored in memory until a new value is sampled and saved by the user. 

To set: After completing the setting 100% procedure below, Press the REF button and "USER" will be 
displayed. Press <ENTER>, O will blink; turn the Selector Valve to CLEAR, and press 
<ENTER>. 

*HIGH allows sampling of concentrations above l 30µg/L, exceeding 200µg/L. This setting should only
be used for sampling quickly and sparingly, as such concentrations will adversely affect the 
cleanliness of the optics. 

SETIING 100% 

Connect Upstream Sample Line & set Selector Valve set to UPSTREAM 

<100> key LEO flashes<100>
<ENTER> Bar graph scans .Toe unit averages 100% for a time defined by the Ll3 setting. When the 

<O> LEO flashes tum the Selector Valve to Clear.
<EN'I'.ER> Checks optics (ifLl l=l) and sets 0%.

*Note: This setting can be saved by pressing REF, <ENTER>, and resetting O).
(See *USER above)

Ready for Testing 

OPTICS and FLOW LED'S 

OPTICS LED: GREEN- Optics clean, Interna! Reference within 5% of original value. 
Orange- Optics affected, Interna! Reference shifted to 5% to 10% of original value. 
RED- Optics compromised, Interna! Reference shifted by more than 10%. 

Do NOT rely on Internal Reference. 
*Note: Toe unit can continue to be operated by using the SETTING 100% procedure above.

FLOW LED: Green- Flow within 5% of 1 CFM. 
Orange- Flow within 5% to 10% of 1 CFM 
Red- Flow is more than 10% above or below 1 CFM 
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lH-N Spare part kit, 9300143 

ULPA Filter, 5500001 (2) 

Selector valve, TIG0-0931 (2) 

*Sealed cone w/ fittings, TIH-N-0949 (2) 

Brass fittings, TIG0-0907 (4) 

Brass fittings, 5100006 (8) 

Poly-flo tubing, 5200102 (25 ft) 

PVC tubing, clear, 5200116 (5 ft) 

For use with 2H-N only 

Scanning Probe flex-probe segments 

Segment, 5100001 (3) 

Female threaded end segment, 5100004 (1) 

Male threaded end segment, 5100002 (1) 

Male el ose nipple, 51001 O 1 (1) 
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A-6. RS-232 COMMUNICATION

Toe 2H serial output is formatted as a continuous string of ASCII nwneric characters. Toe 
recommended method for capturing this data is to use the DAS 1 or DAS2 data acquisition system 
:from A TI. Shown below are screenshots from the DAS 1 on a pocket PC. Contact A TI customer 
service for details and other information. 

IMl-
-= ... t.--.i11s 

� 1.2345'11> 

j'' ,,.�Jr· �l)¡-;.h.i'ii - !· 
f:, IUI -� ·· 'I ,., , • t,-4, ll�MI' f3

IMI-

Seacted: .•. b<*-,ollS 

Lesa,ge 12.3450'11> 

...,_ 

.,TPA•Zli 

--·-
.,.p 

- ··:·· 

i)Q TOA·---

fle·- -,LDII ••• ··•h

Altematively, this data can be captured with a generic terminal. Toe required port protocol is: 
2400, N, 8, 1. 
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A-8. DECLARATION OF CE CONFORMITY

We: AIR TECHNIQUES INTERNATIONAL 
11403 Cronridge Orive 
Owings Milis 
Maryland 21117-2247 
USA 
Tel: (410) 363-9696 
Fax: (41 O) 363-9695 
Website: http://www.atitest.com 

declare under our sole responsibility that the product, 

2H Digital Aerosol Photometer·, 

is in conformity with the following directives: 

Application of Council Directive(s): 

Electromagnetic Compatibility Directive (89/336/EEC) 

Low Voltage Directive (73/23/EEC) 

Design documentation is maintained at: 

Air Techniques lnternational 
11403 Cronridge Orive 
Owings Milis, Maryland 21117-2247 
USA 

Standard(s) to which 
Conformity is Declared: 

EN 61326-1 :1998 

EN 61010-1:2001 

Eric Hanson 
President 

Date of lssue: 02 September 2003 
Place of lssue: Owings Mills, 

Air Techniques lntemational 

1800110 35 

Maryland 21117-2247 
USA 
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Generator Description 

A TI manufactures portable Laskin nozzle aerosol generators which produce a sub micron poly
dispersed oil mist aerosol in concentrations from 1 O to 100 micrograms per liter (ug/1) at air 
flows from 50 to 8,100 cfin @ 20 psig. 

Aerosol generators and photometers are used to integrity test or locate leaks in high efficiency 
air filtration systems. Filter manufacturers use this equipment to sean ULPA and HEPA filters 
to verify they are free from manufacturing defects. Filter certifiers use this equipment to insure 
that filters were not damaged in shipping and have been installed properly, eliminating any 
leakage. 

With the proper generator and photometer combination, filter deficiencies such as pinholes, 
thin spots, gasket leaks, frame leaks or seal problems can be quickly and quantifiably 
pinpointed and corrected thus protecting product and personnel. 

The TDA-4B, TDA-4B1ite & TDA-6C feature several improvements over preceding units 
including rugged stainless steel construction, larger fill ports, individual nozzle control, and a 
3" standard sanitary flange outlet. An optional hose adapter, part number 9300100, is available 
far introducing the aerosol into positive pressure systems. 

CAUTION 

DO NOT EXCEED 100 psig INPUT PRESSURE 

WARNING! 
UNDER NO CIRCUMSTANCES SHOULD THE AEROSOL OUTLET BE 

COMPLETELY BLOCKED DURING OPERATION. BLOCKAGE OF THE OUTLET 
WILL CAUSE SEVERE DAMAGE TO THE UNIT AND POSSIBLE INJURY TO 

PERSONNEL! 



TDA-4B Features 

...... -�;·:-----··-··-···--· ., ' -,· f . .,.. ·, - . .  ' . . IT"he TDA-4B is the latest design in rugged, lightweight Laskin nozzle generators from A TI.The TDA-4B is a small, compact aerosol generator that requires only a supply of clean,compressed air to create poly-dispersed sub micron oil aerosol. 
··< : ·, · .: ,.; ·· ft�ttl�1¾ ,.:·;.�--�:-,,.. ,--��-, ... :-::·'.:,�-�-L;··.j"�::.: . · The TDA-4B has 6{.askii{nozzI'es. When ºits total oiítpút at 2ó":.-psig is diluted by 810 cfm ofair, the aerosol cóñcentratfon is :ápproximately J Q0":i1g/liter. Thrée valves permit the unit to be operated with l to:.�---�ozzles, providiñg1Fwfrlé�ge <;>[aerosol c�ñée�t,rations. 

'f\<�t� .. -, _ _ __ ,..;;;..::....,,.�
¡¡

-�--� .. 

'v '"", 0
• · The TDA-4B is recorruriende:d�fór·t�sting systéms with airflows of 8,100 cfin and lower. It isideal for workstations, Negá.tive &essufe Filtration Units, biosafety�cabfoets, ceiling modules, small or portable cleanrooms;·:or}I��-Afilter units-in-instaIÍatióiú wheré an adequate supply of clean, compressed air"is readilf'.ávail�blej"� i;;ú�/�.�- �-;{.�., ......

- . • :-.-.-(�- :";t,tt" 1:<�·;;.�"'k{ , ·
.: 

'· J�!/1'" _ 
� ·• - .. ..;:c_l;-,.t,-�tf.:!::f .. '::f·'·,.:,:�'-��\. .. �" . - . .. 

�;': ,.)\·?:'ÓPERATING INSTRUCTJONS. . v· 

. . -: .'�-<'TDA4B ÁERosor>GENERATOR (6 Las�:nozzle) . 
· · · • ·.- .)/:. , .: ·: º ,, · t1tif :i!Sr·?P t;.;\ . ., ·· · · ·· rc;rri:f\fJ��'¾ ·. 1. Unscrew LIQUID FILL cap focated -�n,tóp óf cabinefand'._fill .sighf gauge to 3/4 full withdesired liquid aerÓsól agent.: rDó�not'overfill. Refill'Wheñ the level falls to the halfway point·on the sight �:,:�r :¿i{¡ f fft�J�¡ .·. . ·... . ·. . ·. . 2. Attach a source of cléan, dry;·\�oriipressed·'air to the filter/regulator air inlet. A shut-offvalve (ball-type) is recommended�to0

turh the air to the unit on.and off.-· 
. -· -·�;·;,::.i�¡-�---. i·: .. ;�:.·��- ... ,.,.·,

,.. -
---- ... #· --·· �-3. Tum air on and adjust the filter/regulator control knob for a pressure of20 psig. To lockthis adjustment in, simply push clown on control knob. 

4. Varying aerosol output concentration.
1 Nozzle 

2 Nozzle 

3 Nozzle 

4 Nozzle 

5 Nozzle 

6 Nozzle 

Valve#l ON 

Valve#2 OFF 

Valve#3 OFF 

Valve #1 OFF 

Valve#2 ON 

Valve#3 OFF 

Valve #1 OFF 

Valve#2 OFF 

Valve#3 ON 

Valve#l ON 

Valve#2 OFF 

Valve#3 ON 

Valve #1 OFF 

Valve#2 ON 

Valve#3 ON 

Valve#l ON 

Valve#2 ON 

Valve#3 ON 

'.
t 

. 
NOTE: lf more than 20 psig is used, the output concentration will mcrease and,

conversely, ifless than 20 psig is used, the output concentration will decrease.
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TDA-4Blite Features 

�"i��fU!º-+':":�-�� ... -.-..... ". -v.·. • - . .. . 
. - .. ·-· .• --�- ·,·.: � 

The TDA-4B lite is a smaller, Liower capacity version of the TDA-4B that still retains ali the 
improved feat;ures. The TDA4Blite was specifically designed for use in biosafety cabinets. Its 
small size and low cost make_ itt,_·,_�:�.

�a����ra1��--�?r b
. 
iosafety cabinet testing and HEPA

filter vacuums . ¡- �1��- ·-!f · · - · · .:..-. - · •··• . e-- 1 . 
•.· /. ·' -·:�"if.;;�-: . .. . '.'-: ... ,,_.,,;'t,, o! . . . 

The TDA-4Blite has 3 Laskin ndzil�i�Wné
í

hts'i�iiíf¿-�ip'üt�t ;20 psig is diluted by 405 cfm of 
air, the aerosol concentration is ilppro�imately, l 00 ug/L T�Ó valves permit the unit to operate 
with l to 3 nozzles to provide' a wide range of aerosol concentrations. 

-•-.-:·.•¡ 
. 

e' 

.:)_fo;ERAT-ING-INsmucTioN� 
TDA-4BliteAEROSÓi:i':GENERATÓR:(iLaskin nozzle) 

.):.;;::.�it<í:t�it : ; . ; 
1. Unscrew LIQUID FILL cap localedióñJop of cabinet and fill sight gauge to 3/4 full with 

•!' • ., ...
... 

,, .. ,.·sr ;:,i- - --··"7"'7,- ------ ,-�- · desired liquid aerosol agent.-, Do:9ótiqvet=ri1p.,;Refill'\vhen· the level falls to the halfway ·
point on the sight gauge: ::.ii·\ --���/ · · ; ;

,'., . -.'�}� � ' ' ·�, ·,.:: - .... ,_ .. ,·:........ .:.ti � ,_ .r, "' ....... ,.:,::...._ _______ : , ;
2. Attach a source of clean�. dry;'.;c9m�s�e4 :air to .the.filter/regulator air inlet. A shut-off

valve (ball-type) is recommended.t�tumJhe;.ait'.to,}he:-iiñ1fon and off.
.. . . : : -�-�:!�Jit7Éf f��:-.:�

=

/:'-7�-�; ' 
3. Tum air on and adjust thefilter/re'gúlatof control knob for a pressure of 20 psig. To lock

this adjustment in, simply push down on control knob. 

4. Varying aerosol output concentration.

1 Nozzle 

2 Nozzle 

3 Nozzle 

-�·-··-·· -·-··-- ··-·-··· -· ·--·· -·

Valve#l ON 

Valve#2 OFF 

Valve#l OFF 

Valve#2 ON 

Valve#l ON 

Valve# 20N 

; 

,. 
-t. 

NOTE: If more than 20 psig is used, the output concentration will increase and, 
conversely, if Iess than 20 psig is used, the output concentration will decrease. 
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TDA-4B Specifications 

Aerosol Output Range: 50-8, 100 cfm 
Aerosol Concentration 100 ug/1@ 810 
cfin 
Aerosol Concentration 10 ug/1@ 8,100 
cfin 
Generator Type: 1 to 6 Laskin nozzles 
Compressed Air: 3 to 18 cfm @ 20 psig 

TDA-4Blite Specifications 

Aerosol Output Range: 50-4,050 cfm 
Aerosol Concentration 100 ug/1@405 
cfin 
Aerosol Concentration 10 ug/1@ 4,050 
cfin 
Generator Type: 1 to 3 Laskin nozzles 
Compressed Air: 3 to 9 cfin @20 psig 

Aerosol Type: Polydispersed (Cold) 
Size: 1 O" L x 11

11 
W x 9" H

(25cm L x 28cm W x 23cm H) 
Weight-Pounds Obs): 16 lbs. 
Weight-Kilograms (kg): 7.3 kg 
Electrical: (Not Required) 

Aerosol Type: Poly-dispersed (Cold) 
Size: 1 O" L x 8" W x 9" H

(25cm L x 20cm W x 23cm H) 
Weight-Pounds Obs): 12 lbs. 
Weight-Kilograms (kg): 5.5 kg 
Electrical: (Not Required) 

TDA-4B & TDA-4Blite Aerosol Output Calculation 

These units include a total of either 3 or 6 Laskin nozzles incorporated into the cabinet. 
The aerosol concentration depends on the compressed air pressure and flow available 
for consumption by the nozzle. With 20 psig applied, each jet emits 18. 75 slpm of air 
containing 1,275 ug/1 of aerosol. When this aerosol is diluted with 135 cfm of air, the 
aerosol concentration becomes approximately 100 micrograms per liter. The equation 
below is for purposes of calculating the aerosol output in micrograms per liter (ug/1) 
when 20 psig is applied to the nozzle jets. 

13,500 x (# ofnozzles being used) 

Total airflow (CFM) 
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TDA-6C Features 

The TDA�<;::is· thelatest design'iri.rugged, lightweight Laskin nozzle generators from ATI. 
The TDA-6C is �- self-contained aerosol generator that requires only a suitable voltage source
to create poly-dispersed sub micron oil aerosol. _<..''t·:.:1; . .:.;.�'!,�... .- · ·· ·., :- · 

> .... ;>: /,:·::/_;· -· ·_ • . ' . .· ---�r.!.·l��l�ict+:�J?�W.� ,. ��-�i,;,- .' .. 
�he TDA-6C has 6 Laskin �ozzl_e jets. ��nJts J�1'1(oitpÚlf :¿°. P�ti��'1.ll.0ed by 20? cfin of
a1r, the aerosol concentrat1on 1s approx1mately_·., 1 oo�ug/1. ·_:;A :�".al��,::::pe�1_t,s the umt to be 
operated with either 2 or 6 nozzle je\; J>!Ovid�J]g_(wi�t�gcf o,f �r.�·�QJ.,#,o:11centrations. - ·""':.tYt:;rw·,j,.��'..�s�-i;;i¡,;>·:;·"i>.-'(ri�r:,\t�t�:,::,/'�- -
The TDA-6C is recommendediforjestbtg':syst�ms w'iili:.airflo·wsi�(2,ÓOO cfm and lower. lt is 
ideal for workstations, N.eg�tiv'e·Pressur�.fj�traiion Úni�,'Bio���ety cabinets, ceiling modules, 
small or portable cleanroo��/o.r-J-IEPA'.filtef1í'nits in instaUations where an adequate supply of 
clean, compressed air if�9(��4¡jy�ávai_la�1�;ú,:,:,,:�:; /:. :._\:Ti V:_. _.: · ... -.. :· ·. 

"''f,J;,,_ .. _;N• .. •,.-. t.�•�,,,, .· �-, .J<lf}�:��;�fi;,f,,lf;w;t?�3fi1t�{���: ' ,f.·;·,.:) 

;.,;�;i&4it:;�op��-G IN�:rRUCTIONS 
_ -¡��C�QSOI.l..,G�TOR {L½ Laskin nozzle)-
����¡.�ti�t�1�'-�'-,t4�.t�;�;r-;;: - · ':;': _ :}· tt,:, · - - .·. · '· - ;;_;,. · 

1. Unscrew LIQUIQ.J:Wir���p.1Bc,�a.J;>p)�í>':of cabinet and fill :5ight gauge to 3/4 full with
desired liquid aerosoráger�t�:-u�tri.�(9yediIL Refill when the level falls to the half\vay
point on the sight.'gaugé�· " .. r;¡,_�;llfi� ;,j, . • ' -i;t\'i ....

, , - ,;';:,:. i}if;�J�:¡¡i1i� ;-?�ff�?ti:::_ - - - ·. 
2. Connect t9�j111�Hl?.- · -:�f ,pro__pr!�!�,'gr:�iuruled, power outlet� ·

.. · ./:itt%!�f1.i.:'� ¡�,;�!{�I����xi11�t1:t� - - · . !. • - • 3. Pos1t1on.,the_:gepera Qf.;;_,nearJh��,aer9sól_-m_troduct1on pomt of the system under test. A 
.. _ ·- .··, - , ... · -: -- .-..,�-�--"'··:¡\."" _4,_ , 1

� •••
.. 
¡. ........ .,�,.r-{"';::,:• .1· •• 

sealed .coriÍl�ctfon :_to/a,�d.ü�f:sy�em)�ay i be established by using a 3" sanitary flange 
adapter .·-.. ,.-: _: .. :·i!.f(Ji1�t;{{¡�;��\f #f !{�!1lf;:;�:;ii

4. Depress the power switch·arid-�c;iju:5t for,�esired output concentration. ,._,,
-· ... � ... f'�!:�(l!1

:L��:-_a_ 
5. Varying aerosol output concentration·�:� 

··

2 Jet (1/2 nozzle) Yalve #1 OFF 
6 Jet (1 ½ nozzle Valve #1 ON 

NOTE:. lf more than 20 psig is used, the output concentration wUI increase and, 
conversely, ifless than 20 psig is used, the output concentration will decrease. 

TDA-6C Specifications 

Aerosol Output Range: 50-2,025 cfin 
Aerosol Concentration 100 ug/1@202 cfm 
Aerosol Concentration 10 ug/1@ 2,025 cfm 
Generator Type: 2 to 6 Laskin nozzle Jets 
Aerosol Type: Poly-dispersed (Cold) 
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Size: 21" L x 8" W x 11" H

(54cm L x 20cm W x 28cm H) 
Weight-Pounds (lbs)c 55 lbs. 
Weight-Kilograms (kg): 25 kg 
Electrical: 110 Yac/ 60 HZ or 220 Vac / 50 HZ 



TDA-6C Features 

The TDA-6C is the latest design in rugged, lightweight Laskin nozzle generators from ATI.The TDA-6C is a self-contained aerosol generator that requires only a suitable voltage sourceto create poly-dis,�ersed sub micron oil aerosol. :• .{'.::\\:::.;:·,:··,:.--:;;;,-Q�l, _;�, . 
.,.J" ',, : . .';;:• . '"', - "'.:·:':{':4 'i�-· .t.',,:,, The TDA-6C has 6 Laskin nozzle jets. When its totatóutput at 20 psig js-diluted by 200 cfin ofair, the aerosol concentration is approximately ·1 OO�ug/1.' , A valve: =·peririits the unit to be operated with either 2 or 6 nozzle jets, providing a wide range of aerosol concentrations. 

' <'.)}?', './; .> '\4f/i, :.,,>t\ ',, _·: :; ): ·�:; '-�_:;;�:'"�·:· . The TDA-6C is recommended for testing systerris with airflows of 2,000 cfm and lower. It isideal for workstations, Negative Pressure filtration Units, Bio-safety cabinets, ceiling modules, small or portable cleanrooms, or HEPAjilter'units in installations where an adequate supply ofe lean, compressed air is not readiJj,:available. ,; ·. •;. '.· . : . ' . 
. �� .. · 7 \ ·/:};6: ::-·� :·--��:��:::._:.:: �-Jf.)i::{�:�: �::�� ;�< ;. ,:.� . . .. · :· '5!/;j;: :'.·OPERATING INSTRUCTIONS
·.·;:· ... ,. . . . . 

TDA-6C AEROSOL CENERATOR (1 ½ Laskin nozzle) 
._; · ·/, �<·-:'.,;:\::�;)�'.r??,:¡:�t)j1

:

i

, .•. - ;�, _ 

· 

l. Unscrew LIQUID FILL .cªp Jocáted ºti top of cabinet and fill sight gauge to 3/4 full withdesired liquid aerosol agenC Do"no(overfill. Refill when the level falls to the halfwaypoint on the s.i�h� ·g,�i�tf;�):{f f {.:?:·:/(.�t:J{ 2. Connect the.unit to an·appropria�é�_grouride·d, power outlet.
'.:<·:,\ , ·.: '://·J);-J:1,\{,;{i/��2:);·.{:: _ · 

3. Position the generator near the· aero�ol introduction point of the system under test. Asealed connection to á dúc.t 'systeiri ;may. be established by using a 3" sanitary flangead t . . \ ..... � ... ¡:;:--·�?, "'.' · . ap er. . . -. -,.- ,., .. , ;-., ,, ,. "' 
i t· /",/�· ;:.:_,:; r:-. .'�)·'• 

.. ·' .. • 4. Depress the power switch and adjust for· desired output concentration.
� .. -�_,;·:.:<:·-<, .. 5. Varying aerosol output concentration.'·:� ·' ·

2 Jet (l/2 nozzle) Yalve #1 OFF 

6 Jet ( 1 ½ nozzle) Yalve #1 ON -. 

NOTE: lf more than 20 psig is used, the output concentration wm increase and, 
conversely, ifless than 20 psig is used, the output conceotration will decrease. 

TDA-6C Specifications 
Aerosol Output Iunge: 50-2,025 cfin 
Aerosol Concentration 100 ug/1@202 cfm 
Aerosol Concentration 10 ug/1@ 2,025 cfm 
Generator Type: 2 to 6 Laskin nozzle Jets 
Aerosol Type: Poly-dispersed (Cold) 
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Size: 21" L x 8" W x 11" H 
(54cm L x 20cm W x 28cm H) 
Weight-Pounds (lbs): 55 lbs. 
Weight-Kilograms (kg): 25 kg 
Electrical: l l O Yac / 60 HZ or 220 Yac / 50 HZ 



TDA-6C Aerosol output calculation 

This unit includes a total of 1 1/2 Laskin nozzles incorporated into the cabinet. Each 
nozzle consists of four jets located at the nozzle tip, for a total of six jets. The aerosol 
concentration depends on the compressed air pressure and flow available for 
consumption by the nozzle. With 20 psig applied, each jet emits 18.75 slpm of air 
containing 1,275 ug/1 of aerosol. When this aerosol is diluted with 135 cfm of air, the 
aerosol concentration becomes approximately 25 micrograms per liter. The equation 
below is for purposes of calculating the aerosol output in micrograms per liter (ug/1) 
when 20 psig is applied to the nozzle jets. 

3375 x (# of jets being used) 

Total airflow (CFM) 
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Type 111-A Laskin Nozzle Aerosol Distribution @20 PSI Using PAO Oil 

Number Surface Mass Volume 
Particle Size Particle Size Particle Size Particle Size 

median (nm) 242 414 529 
. 

529 
mean (nm) 278 453 549 549 

geo. mean (nm) 245 405 502 502 
mode (nm) 241 429 615 615 
geo. st. dev. 1.65 1.62 1.55 1.55 
total conc. 4.98e+006 l.56e+012 l.4le+005 1.18e+Ol4 

(#/cm3
) (nm2/cm3) (ug/m3

) (nm3/cm3
) 
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The following liquids may be used in ATI air operated generators to produce aerosol: 

DOP / DEHP (Di 2 ethylhexyl-phthalate) 

PAO (Poly-alpha olefin) / Emery 3004 

DOS/ DEHS (Di-2-ethylhexyl-sebacate) 

Mineral Oil 

Ondina EL 

Kaydol 

Polyethylene Glycol (PEG 400) 

Paraffin Oil 

10 



MAINTENANCE 

l .  If clean, dry, compressed air is used with this unit, little maintenance should be required.
(TDA-48 & TDA-4Blite only) 

2. Drain the compressed air filter/regulator daily, or more often, if required.
(TDA-48 & TDA-4Blite only)

3. Yearly, under daily operation, drain ali liquid and flush with a solvent to remove any
residue from the unit. (TDA-4Blite, TDA-48 & TDA-6C)

1. Drain ali liquid from unit.

Note 

BEFORE SHIPPING UNIT 

2. Verify that the LIQUID FILL cap is tight.

3. Stuff aerosol outlet flange with liquid-absorbing cloth or paper to prevent residue from
damaging shipping container. (Ali units)

4. Tape or plug the compressed air inlet on air filter/regulator to prevent intemal damage by
foreign material. (TDA-48 & TDA-4Blite only)

5. Package the unit in a triple wall carton with a mínimum of 3 inches of loose packing fill on
ali sides.
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Air Techniques Intemational 
11403 Cronridge Drive 

Owings Mills, Maryland USA 
21117-2247 

Phone 410.363.9696 

Fax 410.363.9695 

www .atitest.com 

Email: 

Technical Service -Tim McDiarmid 

Technical Assistance/Support -Tony Hawkins 

Sales/Customer Service -Laura Bergstrom 

Sales/Customer Service - Ruth Lanahan 

tmcdiarmid(@atitest.com 

ahawkins@atitest.com 

lbergstrom@atitest.com 

rlanahan@atitest.com 

ACCESSORIES 

ADAPTER KIT 

Converts the 3"-sanitary outlet tlange of ali generators to ¾"-FNPT thread. No hose 
terminations are supplied due to the high level of variability in requirements. ATl's technical 
support personnel are always willing and capable of sourcing or configuring hose tennination 
connections to suit a specific application. 

The 9300100-adapter kit consists of the following: . 

• 

3" to¾ "-FNPT adapter plate 
sanitary adapter clamp 
sanitary adapter gasket 

1 piece 
1 piece 
1 piece 
1 piece compression fitting, ¾" liquid tight conduit to¾" MNPT 

Liquid tight conduit is also available for purchase by the foot using part # 5200106.

AEROSOL REAGENTS 

Tl00-0625 (5 gallon container) 

T000-0795 (5 gallon container) 

DOP / DEHP (Di-2-ethylhexyl-phthalate) 

Emery 3004 / PAO (Poly-alpha olefin) 

Please contact ATI's customer service department for current pricing and delivery. 
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About This Manual 

This manual explains how to set up, operate and maintain the Alnor,¡¡, Elcctronic Balancing Tools (EBT) 
Models EBT720 and EBT72 l. Read it thoroughly before using the instrument. 

'' Formatting and Typography 

a Step-by-step instructions are numbered in boldface type: l. 2, 3, etc., set tlush-left against tht:! 
margm. 

a References to keys on the micromanometer and the instrument's displayed readout are rcpresented by 
a typeface called Arial. In addition to the different typefoce, displnyed messages nppear in quotes. 

a When reference is mnde to other sections of the mnnual, the section tille is itnlicizcd. 

Technical Assistance-Help! 

1 For technical assistance or questions about the instrument of this mnnual, or if the Electronic Bnlancing 
.J Too! needs repair or recalibration, cnll Technicnl Supp01t at (651) 490-2707 or (800) 861-7897. Product 
., 

1 application notes are �yailable to provide more infonnntion on the product. These application notes, ns 
well as other related material, can be obtained by cnlling Customer Service or by visiting the Alnor web 
site at http://vvww.alnor.com. 



Chapter 1. lntroduction 

The Electronic Balancing Tools (EBT) Models EBT720 and EBT721 are lightweight and easy-to-use 
instruments packaged with a variety of accessories for measuring pressure, temperature, humidity, air 
velocity, and air volume. Features of the micromanometer include: 

a Single-function keys for ease of use 

a Auto-zero for pressure measurements, auto-density correction, and back-pressure compensation when 
used with a capture hood 

a User-selectable English and metric units 

a Conversions between actual and standard flow 

a Discrete or continuous display and data logging capabilities 

a Output port for downloading to a printer or a PC 

a Powered by AC adapter or batteries (rechargeable NiMH or alkaline) 

a Full field calibration 

Toe Electronic Balancing Too! is designed for: 

o Test and balance professionals

o Mechanical contractors

o Industrial hygienists

o Plant engineers and facilities maintenance personnel

Applications include: 
o Test. balance. or commission HV AC systems
o Test clean rooms and biological safety cabinets
o Measure fume hood or filter face velocity
O Measure pressure, temperature, relative humidity, air velocity, or air flow 

lnstrument Description 

The basic EBT720 includes a micromanometer, carrying case, 18 in. ( 46 cm) pitot tube, (2) static pressure 
probes, (2) 8 ft (2.4 m) Norprene® tubing, user manual, CompuDat™ for Windows� data downloading 
software and RS232 interface cable, neck strap, intemal NiMH battery charger, (4) AA NiMH batteries, 
AC adapter, and NIST traceable certificate. 

Toe basic EBT721 contains ali ofthe EBT720 components plus 2 ft x 2 ft (610 mm x 610 mm) air 
capture hood, frame, and base. A variety of optional tools (see below) are also available to meet your 
measurement needs. 

Toe following paragraphs provide brief descriptions of the micromanometer and the various standard and 
optional tools for use with the EBT. Refer to Chapters 3 and 4 for more detailed information on using the 
micromanometer and taking measurements with various sensors and probes. 

®Norprene is a registered trademark of Norton Performance Plastics, Akron, Ohio, USA. 



Micromanometer 

Figures l and 2 show the features of the micromanometer used in the Models EBT720 and EBT72 l. 

AC Adapter------� 
Connection 

Fer Future Use 

Figure 1: Features of the Alnor Models EBT720 and EBT721 Micromanometer, Front View 

Airflow 
lnlet/Outlet 

...----Battery 
Compartment 

Figure 2: Features of the Alnor Models EBT720 and EBT721 Micromanometer, Back View 

Micromanometer 

The micromanometer is a multifunction instrument useful in obtaining air velocity, air flow, absolute and 

differential pressure, temperature, and humidity measurements when used with the tools listed below. The 

lightweight micromanometer incorporates auto-zeroing for high-accuracy, low-end pressure 
measurements. 
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Standard Tools 

This section gives a brief description of standard tools for the micromanometer. 

Pitot Tube 

The pitot tube is primarily used to obtain air velocity, air volume, and velocity pressure measurements 

within ductwork. 

Static Pressure Probe 

The static pressure probe is primarily used to obtain static pressure measurements within ductwork. 

Optional Tools 

This section gives a brief description of optional tools for the micromanometer. 

Capture Hoods 

Capture hoods are primarily used to obtain volumctric air flow measurements through diffusers, registers 

and grilles. Capture hoods are available in a kit with one 2 ft x 2 ft (61O111111x61 O 111111) fabric hood, 

frame, and base assembly. Altemate hood sizes are available and descriptions and part nu111bers can be 
found in Table 2 of Chapter 2 in this manual. 

Velocity Matrix 

The velocity matrix is pri111arily used to obtain area-averaged 111ulti-point air velocity measure111ents 
usdul in 1.-iboratory hood foce velocity testing. fil ter facc vclocity tcsting. and other ap¡ 1 ications. 

Air Flow Probe 

The air flow probe is primarily used to obtain single point air velocity or air volume 111easurements in 
ductwork. 

Temperature Probe 

The temperature probe is used to obtain temperature 111easurements over the range of -40 to 250ºF (-40 to 
121ºC). 

Temperature/Humidity Probe 

The temperature/humidity probe is used to obtain temperature measurements over the range of 14 to 
l 40ºF (-1 O to 60ºC), humidity measurements over the range of O to 95% RH, a long with calculated wet
bulb temperature of 40 to I 40ºF ( 4 to 60ºC) and dewpoint temperature of 5 to l 20ºF (-15 to 49ºC).

Chapter 1: lntroduction 
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Chapter 2. Unpacking and Setting Up 

This chapter describes unpacking and setting up (preparing) the Electronic Balancing Too! (EBT) for use. 

Figure 3 shows a picture of the Model EBT720 with a velocity mattix measuring the face velocity on a 
laboratory hood. 

t! 
l-

Figure 3: Model EBT720 with Velocity Matrix 

Unpacking 

As you unpack the instrument and accessories, check the components against your packing list. lf any 
parts are missing or damaged, notify us immediately. Tables 1 and 2 list available standard and optional 
components. 

Table 1: List of Standard and Optional Components 

ltem Part No. 

Alnor Models EBT720 and EBT721 Electronic Balancing Tools EBT720-XXX 
EBT721-XXX 

Carrving case, EBT720 1319378 

Carrving case, wheeled hood kit, EBT721 1319379 

AA-size NiMH batterv, four required 1208048 

Ooeration and Service Manual 1980497 

Velocity Matrix Add On Kit 801090 

Air Flow Probe 800187 

Printer, Serial (U.S.A. and Canada) 8928 

12 in. (30 cm) Pitot Probe 634634000 

18 in. ( 46 cm) Pitot Pro be 634634001 

24 in. (61 cm) Pitot Probe 634634002 

36 in. (91 cm) Pitot Probe 634634003 

60 in. (152 cm) Pitot Probe 634634005 

Temperature Probe 800188 

Temperature and Humidity Probe 800189 

Batterv Charger, includes 4 NiMH batteries 801093 
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ltem Part No. 

AC Adapter (USA) 8710-USA 
AC Adapter (EU) 8710-EUA 
AC Adapter (UK) 8710-UKA 
AC Adapter (AU) 8710-AUA 

Table 2: List of Optional Hood Components 

ltem Part No. 

1 ft x 4 ft (305 mm x 1220 mm) and 2 ft x 4 ft (610 mm x 1220 mm) fabric hood 801094 
and frame kit 
1 ft x 5 ft (305 mm x 1525 mm) and 3 ft x 3 ft (915 mm x 915 mm) fabric hood 801095 
and frame kit 
1 ft x 4 ft (305 mm x 1220 mm) fabric hood and frame kit 800878 

2 ft x 4 ft (610 mm x 1220 mm) fabric hood and frame kit 800879 

1 ft x 5 ft (305 mm x 1525 mm) fabric hood and frame kit 800934 

3 ft x 3 ft (915 mm x 915 mm) fabric hood and frame kit 800935 

8 in. x 21 in. (203 111111 x 533 mm) BSC fabric hood, frame, poles, and stand kit 801050 

1 O in. x 21 in. (254 mm x 533 nun) BSC fabric hood. frame, peles. and stand kit 801051 

Please complete'the registration card included with this product and 111ail it promptly. The card allows us 
to infonn you of product updates. If you prefer, register through the Alnor web site. 

Preparing the lnstrument for Use 

Before you can use the Electronic Balancing Too!, you must decide on a power source. 

Power the Micromanometer with the AC Adapter 

When the AC adapter is plugged into the micromanometer, the unit auto111atically tum_s on, nms a brief 
diagnostic check, and briefly lights ali segments ofthe display. lt then displays the type of batteries the 
unit is set to use (alkaline or rechargeable NiMH) and turns itself OFF. 

Whenever the AC adapter is plugged into the micromanometer, the rechargeable batteries are recharged. 
(Assuming you are using rechargeable batteries and the switch inside the battery compartment is set to 
NiMH. See below.) 

Power the Micromanometer with Batteries 

When not using the AC adapter, the Electronic Balancing Too! requires four AA-size batteries to operate. 
These can be either alkaline batteries or rechargeable NiMH batteries. For your convenience, four NiMH 
batteries are included with the EBT. 

To select the type of batteries you are using: 

l. Tum the unit off and locate the battery cover on the back ofthe micromanometer (see Figure 4).
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Figure 4: Battery Cover Removal 

2. Press down on the compartment cover and slide it down. (The cover slides off.)

3. Remove the battery holder by pulling up on the bottom (to loosen it) and then pulling the battery
holder free.

4. Refer to Figure 5 and set the battery selection switch to indicate the type of batteries you are using.

Battery Selection Switch 

Figure 5: Location of Battery Type Selector Switch 

5. Reinstall the battery holder and replace the battery compartment cover.

To install replacement batteries: 

l. Tum the unit off and locate the battery cover on the back ofthe micromanometer (see Figure 4).

2. Press down on the compartment cover and slide it down. (The cover slides off.)

3. Remove the battery holder by pulling up on the bottom (to loosen it) and then remove the battery
holder.

Chapter 2: Unpacking and Setting Up 7 



4. Remove the old batteries and replace with fresh batteries (alkaline or rechargeable NiMH). Make

certain batteries are correctly oriented.

5. Verify the batte1y selection switch is correctly set (see Figure 5).

6. Reinstall the batte1y holder and replace the compartment cover.

Note: !vlake sure !he batte,y holder is orie11ted so that its ter111i11als make co111ac1 ll'itl, 1he spri11g

co11/acts i11 11,e ba1te1y compart111e11t. 

I f fresh. new alkaline batteries are used, the batte1y indicator will show 4 bars when first tumed on. 

With NiMH batteries, the indicator may show a lower value even when they are fully charged. 

Notes: The perce11t poll·er re111ai11i11g wi/1110! be accurate for NiMH balteries beca use their \'oltage 
does 11ot decrease linear/y wi!h power use. 

Due to !he danger of ba11e1:v /eakage. remove bal!eriesfrom the baue,y co111par1111c111 be/ore 

slorage. Never mix ba11e1:\' t;pes. 

The NiA1H batteries should 011/y be clwrged al room 1empera111re. Star1i11g ll'i!h balteries 1hat 
are loo cold or loo warm can cause the charge cycle to stop early. 

Connecting the Pitot Tube to the Micromanometer 

The static pressure port (-) on the pitot tube will be connected to the negative pressure (-) port 011 the 
micromanometer, a11d the total pressure port (+) on the pitot tube will be co11nected to the positive (+) po1t 
011 the micromanometcr (sce Figure 6). 

Total Pressure Port (+)
�

Static Pressure Port (-)

Figure 6: Pitot Tube 

Connecting the Static Pressure Port to the Micromanometer 

The static pressure port on the static pressure probe will be connected to the (+) port on the 
micromanometer. The (-) port on the micromanometer will be open to atmosphere (see Figure 7). 
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Static Pressure Port 
.�ft¡,.-,af!!! ---

Figure 7: Static Pressure Probe 

Attaching the Micromanometer to the Capture Hood Base 

t. Tilt the meter forward and align the tabs in the base of the meter with the t\vo matching slots in the 
bottom of the recessed area at the front of the base ( see Figure 8 ). 

2. When the tabs are engaged in the slots, press finnly on the face of the meter above the display until
the tab in the top center of the meter "clicks" into the bent metal retaining clip in the base.

3. Attach the temperature cable and the back pressure flap switch cable to the right side of the meter.

4. To remove the meter from the base, first disconnect the temperature cable and the back pressure flap
switch cable, then press upward on the metal retaining clip to release the meter from the base.

Figure 8: Attaching the Meter to the Capture Hood Base 

Connecting the Velocity Matrix to the Micromanometer 

Toe positive port (+) is located on the side ofthe Velocity Matrix that is opposite the handle assembly. 
Toe positive port (+) on the Velocity Matrix will be connected to the (+) port on the micromanometer, 
and the negative port (-) on the Velocity Matrix is connected to the (-) port on the micromanometer. 

Standoffs can be screwed together to make different lengths and are used to maintain a fixed and leve! 
orientation away from a filter. Toe standoffs are attached to the positive (+) side ofthe velocity matrix. 
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The handle assembly is attached to the downstream or negntive (-) side in the center ofthe velocity matrix 

(see Figure 9). 

Positive 

Port (+) 

o 
Standoffs 

-----C} 

Figure 9: Velocity Matrix 

Connecting the Air Flow Probe to the Micromanometer 
=============== 

The static pressure port (-) on the Air Flow Pro be will be connected to the negative pressure (-) po,t on 
the micromanometer, and the total pressure port ( +) on the A ir Flow Pro be wi II be connccted to the 

positive (+) port on the micromanomcter (see Figure 10). 

Note: Obsen·e the arrow i11dicator 011 the Air Flow Probe when 1aki11g air velucity ar air \·o/wne 

measurements. 

¿Total Pressure Port ( +) 

LStatic Pressu�e Port (-) 

Figure 10: Air Flow Probe 

Connecting the Temperature Probe or Temperature and Humidity 
Probe to the Micromanometer 

The Temperature probe and Temperature/Humidity probe attach to the 8-pin connector located on the 

right hand side ofthe micromanometer. When connecting the probe to the meter, the <limpie on the 
connector must be aligned to fit the receptacle indentation on the meter (see Figure 11 ). 
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Figure 11: Connector for the Temperature Probe or Temperature/Humidity Probe 

Chapter 2: Unpacking and Setting Up 
11 



Chapter 3. Getting Started 

This section provides infonnation to help you quickly become familiar with the Models EBT720 and 
EBT721 Micromanometer functions. It also includes step-by-step instructions for taking Sample readings. 

Keypad Operation 

The keypad lets you enter infonnation, initiate functions, and change values stored in the 
micromanometer. It will be helpful before operating the micromanometer to understand more fully what 
each of the keys do. 

_,.. .... T andA 

The arrow keys Jet you navigate through menus or select options. Generally only one set of arrow keys 
( A, T or _..., .... are operational for any given operation. Use <111111 and .... to move through menus; use A and 
T to increase or decrease a value. 

ESC 

The ESCAPE key is used to cancel or end an operation or back up to the last screen of displayed 
information. The ESC key is useful if you press +J and realize you meant to use one of the other keys . 

._J 

The ENTER key is used to accept the present value or move to the next level of a menu. 

READ 

lf the display mode is set to SINGLE, pressing the READ key begins a rcading. which stops 
automatically when the reading is done. 

If the display mode is set to RUNAVG, the micromanometer will measure continuously. and pressing 
READ will altemately pause or resume the measurement. (See Chapter 4 on how to set the display mode 
to SINGLE or RUNAVG.) 

There is a red button on the capture hood base that has the same function as the READ key. 

Note: Pressing the READ key ll'ill 1101 slore any 111easure111e11t to 111e11101y. 

S AVE 

Toe SAVE key is used to save the currently displayed measurement to the data logging memory. 

NEXTTEST 

Toe NEXT TEST key is used to select a new unused Test Id for saving Samples when logging data. 

a 
Toe PRINT key downloads data to an optional printer or to a computer. Refer to Chapter 4 for

information on downloading data. 

STATS 

The STATISTICS key lets you display COUNT, MINimum, MAXimum and AVeraGe for the Test ID

currently selected for logging data. 
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1/0 

The ON/OFF key is used to tum the micromanometer on or off. 

..::::o� 
.,,, ....... 

Toe BACKLIGHT key tums the display's backlighting on and off. Use backlighting only when working 
in areas where you cannot read the display with existing light. Backlighting has a significant impact on 
battery life. 

Common Terms 

In this manual there are severa! tenns that are used in different places. The following is a brief 
explanation of the meanings of tenns. 

Sample 

A Sample consists of ali of the measurement parameters stored each time the SAVE key is pressed. or 
after each logging interval has passed. The maximum number of Samples is 1000. 

Logging lnterval 

The Logging Interval is the frequency period that the micromanometer will log readings, when logging is 
set to CONTIN .. (continuous). For example, if logging is set to CONTIN and the logging interval is set to 
60 seconds, a Sample can be taken and saved automatically every 60 seconds. Refer to chapter 4 for more 
infonnation on continuous data logging. 

Test ID 

A Test ID consists of a group of Samples. A Test ID can contain up to 1000 Samples. The maximum 
number ofTest IDs is 255. 

Any new Sample will be saved to the current Test ID. You can change the current Test ID at any time to 
keep your data organized, refer to instructions in Chapter 4. 

The unit does not allow you to store Samples of different character in the same Test ID. lfthe READ key 
is pressed after changes have been made to the Too! or display units or sorne other parameter, TEST ID 
flashes on the display and a new unused TEST ID is selected. 

In addition to the data for each Sample, the statistics that are available to view by TEST ID are: 

SUM -Toe sum of ali stored values in that TEST ID. (SUM is only available for hood flow or Diffuser 
Flow [flow from pressure and K-Factor]) 

MINIMUM -The lowest value stored in that TEST ID 

MAXIMUM -The highest value stored in that TEST ID 

AVERAGE -Toe SUM divided by the nwnber of Samples 

COUNT -Toe number of Samples in that TEST ID 

Once you have collected data in a Test ID, you can send it to a printer or a computer. See instructions for 
downloading data in Chapter 4. 
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Step-By-Step Example Operation 

The quickest way to become acquainted with the operation of the Electronic Balancing Too! is to take a 
few Samples while in the pressure mode. 

To take Samples proceed as follows: 

1. Connect the AC adapter to the micromanometer or instaII batteries in the micromanometer (see
Chapter 2).

2. Tum on the micromanometer by pressing the 1/0 key. The unit displays INIT (initializing) and runs a
brief diagnostic test.

3. If the display inode is set to SINGLE, the unit wiII stop and show READY on the display. Pressing
READ wiII begin a reading, which stops automaticaIIy when the reading is done. If the display mode
is set to RUNAVG, the micromanometer will start measuring continuously, and pressing READ will
pause and resume the measurement. (See Chapter 4 on how to set the display mode to SINGLE or
RUNAVG.)

4. While the unit reads the measurements, it makes a "clicking" sound.

5. When data collection is finished, the display shows the pressure reading. Press the SAVE key to save
the displayed reading to the curren ti y selected Test ID. (lf the SAVE key is pressed before the
micromanometer has collected enough data to save, NO.DATA is displayed.)

� 

6. Repeat steps 4-5 to save additional Samples.

Refer to Chapter 4 for detailed "How To" infonnation on recalling the saved Samples and many other 
specific opcrations. 

Chapter 3: Getting Started 
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Chapter 4. How To 

This chapter explains how to perfonn a variety of operations: 

o Select a Tool/Probe

o Set the Date and Time

o Change the current Test ID 

o Recall Sample Data

o Delete Sample Data

o Delete Ali Sample Data

o Select/Set a K-factor

o View/Set Standard Pressure and Temperature

O Set Units of Measure for Temperature, Pressure, Flow and Humidity 

o Select the RS232C Output Device (Computer or Printer)

o Set the Baud Rate

o Set the Date and Decimal F on11at

o Set Display Mode for Running Average or Single

o Select Discrete or Continuous Logging

o Tum Back Pressure Compensation On and Off
.. ..,. 

o Take Back Pressure Compensated Hood Readings

o Set Deadband On and Off

o Calibrate the Micromanometer

:::J Select U ser vs. Factory Calibration

o Connect and Do'hnload to a Printer

o Connect and Download to a Computer

o Data Acquisition (Polling)

Note: The operations described below assume you are startingfrom the READY display. As you use the 
instrument, you willfi11d it wmecessa,y to retum to the READY display each time. Press the ESC 
key (011e or more times) to return to the READY display. 

Select a Tool 

The instrument accepts a number of different measurement devices, referred to as Tools. The Tools are: 

o Capture hoods for measuring flow from grilles and diffusers.

o A velocity matrix for area-averaged multi-point velocity measurements.

o Pitot tubes for flow and velocity measurements.

o Air Flow probes for flow and velocity measurements.

o A Diffuser Flow tool which can calculate flow for diffusers equipped with differential pressure taps.
(The Diffuser Flow tool is a flow calculation method, not a physical device.) For the Diffuser Flow
tool, flow is calculated from the square root of pressure times a user entered K-factor.

Table 3 identifies each Tool and the units of measure available for that tool. 
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T a ble 3: Tool Selection Disola 11 

Display Shows Tool 

Pressure units only Pressure 

D with flow units
Capture Hood 

Pressure units with K- Diffuser Flow 
factor and flow units 

� .. with flow units 
Air Flow Probe Flow 

�· with velocity units 
Air Flow Probe Velocity 

r· with flow units
Pitot Tube Flow 

l=" .. with velocity units
Pitot Tube Velocity 

� 

Velocity Matrix 

.., 

To select a Too!, proceed as follows: 
1. Press +-' to display CHANGE Test ID.
2. Press.,.. until TOOL appears.

Units Available 

in H2O, mm H2O, cm H2O, Pa, hPa, kPa, 
mm Hg, cm Hg, in Hg, 
1/s, m3/hr, m3/min, CFM 

1/s, m3/hr, m3/min, CFM 

1/s, 111
3/hr, m3/min, CFM 

ft/min, mis 

1/s, m3/11r, m3/min, CFM 

ft./min, mis 

ft./min, m/s 

3. Press +-'. The display shows an icon and units (see Table 3 above) to indicate the currently selected
TOOL and the units selected for it.

4. Press A or 'Y to scroll through the available TOOLs. See Table 3 above.
5. When the TOOL you want to use is displayed, press +-'.
6. Jf you select "flow" using either a pitot tube or an Air Flow probe, the display will flash a O and

D. This indicates that you need to en ter the duct shape and duct size. Proceed with steps 7-1 O. I f
you selected another TOOL, you will retum to the TOOL menu.
Note: The 011/y 11-·ay to change the duct shape or si=e later is to re-enter the Too/ select menu and 

re-se/ect the Too/. 

7. Use A or 'Y to select the duct shape and stop the flashing.
8. Press +-'. Toe display shows the currently selected duct size (flashing).
9. Use A or 'Y to change the size. (lf you selected a rectangular size, you need to enter/change the size

for both height and width, even if the duct is square. Change the x dimension first, then press +-' and
change the y dimension).

10. Press +-' to exit to the TOOL menu.
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Set the Time and Date 

1. Press +,-J to display CHANGE Test ID.

2. Press..., until SETUP appears.

3. Press +,-J. 

4. Press .... until TIME is displayed. 

5. Press +,-J. The display shows the current time and date. The hours value is tlashing.

6. Use ...a and..., to move between values and A and 'Y to adjust values.

7. Press +,-J when you have set the time and date as desired.

Note: You can change the dateformat (see "Set Formar" belm,). AlloH·ablefor111ats are 111m.dd and
dd.111111. 

Change the Currently Selected Test ID 

To change the Test ID in which Samples will be stored, proceed as follows: 

t. Press +,-J to display CHANGE Test ID.

2. Press +,-J to dispfáy the current Test ID.

3. Use A and 'Y to select the Test ID you want to use.

Note: {fyou press A again aier the highest m1111bered Test ID is displayed, you H"ill add a new Test
ID. (The Test ID is emp/_l' 1111til you send Smnples to it.) A/so. if_rou press SAVE (vr t1�1· to 
automatically lag data 10 a Tes/ ID) ami the Too/ or display 1111its or 111eas11re111e11t 
parameters are different from the information already stored in the currently selected Test 
ID, the instrwnent u-i/1 automatically change the currently selected Test ID to a new unused 
Test ID. See the description of "TEST IDs" in Chapter 3. 

Recall Sample Data 

To recall Sample data so that you can review it or send it to a printer or computer, proceed as follows: 

t. Press +,-J to display CHANGE Test ID.

2. Press ..., until RECALL appears.

3. Press +,-J to display the current Test ID.

4. Use A and 'Y to select the Test ID you want to recall a Sample from.

5. Press +,-J_ The COUNT for the selected Test ID is displayed. (Count is the number of Samples in the
Test ID.)

Press A or 'Y to display an entry in the selected Test ID. In addition to displaying individual Sample
values, you can also view the MAX, MIN, AVG, and SUM ofthe data in the Test ID. (SUM is only
available for hood flow or Diffuser Flow [flow from pressure and K-Factor].) Hold down A or 'Y to
scroll quickly through the data.

Chapter 4: How To 
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Delete Sample Data 

Y ou can delete data in three ways: 1) delete all Sample data in ali Test IDs, 2) delete all Sample data for a 
single Test ID, and 3) delete only the last Sample currently stored in a Test ID. 

Delete all Sample Data 

t. Press .-..J to display CHANGE Test ID.

2. Press ..,. until DELETE appears.

3. Press .--J. 1l1e display show$ DELETE ALL.

4. Press .--J. The instrument counts down from 3 to O and then deletes ali Sample data.

Note: This cou11tdow11 gives you time to change your mind. Ifyou decide 1101 to delete ali samples
after pressing +-1, press ESC before the count reaches O. Samples ll'i!l 1101 be deleted. 

Delete the Samples Stored in a Single Test ID 

l. Press .-..J to display CHANGE Test ID.

2. Press ..,. until DELETE appears.

3. Press .--J. Toe display shows DELETE ALL.

4. Press ..... The display shows DELETE Test ID. 

5. Press +-l. The display shows the currently selected Test ID.

6. Use .A. and T to display the Test ID whose Samples you want to dclete.

7. PreSG .--J. "DELETE" flashes while ali Samples for the selected Test ID are deleted.

8. Repeat steps 6 and 7 to delete other Test IDs.

Delete a Single Sample 

l. Press .-..J to display CHANGE Test ID.

2. Press ..,. until DELETE appears.

3. Press .--J. The display shows DELETE ALL.

4. Press ..... The display shows DELETE Test ID. 

5. Press ..,. . The display shows DELETE #.

6. Press .--J. The display shows the currently selected Test ID.

7. Use .A. and T to display the Test ID containing the Sample you want to delete.

8. Press .--J. The display shows the last Sample in the Test ID.

9. Press .--J. "DELETE" flashes while the last Sample of the selected Test ID is deleted.

10. Repeat step 9 to delete other Samples in the selected Test ID.
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Select/Set a K-factor for a Tool 

It is possible to enter K-Factors to adjust the calculations of the velocity and flow measurements. 

For Hood Flow, Pitot Velocity, Pitot Flow, Air Flow Probe Flow, Air Flow Probe Velocity and Velocity 
Matrix, the K-Factor is simply multiplied by the calculated velocity or flow in order to get the displayed 
value. For these Too Is, use of a K-Factor is optional and setting the K-Factor to 1.0 will tum it off. The 
K-factor range for these Tools is 0.500 to 1.500.

For the Diffuser Flow Tool (Flow from Pressure and K-foctor). the use of a K-Factor is mandatory. The 
displayed flow for this tool is the square root of pressure times the entered K-Factor. The K-factor range 
for this Tool is 0.00 l to 9.999. 

You can only enter a K-factor ifyou have selected a Tool that can use a K-factor. The Pressure Too) does 
not use K-foctors. 

To select or set a K-factor, proceed as follows: 

t. Press +--' to display CHANGE Test ID.

2. Press..,. until K-FACT appears.

3. Press +--'. The !$-factor currently being used flashes on the display.

4. Press ..,. to scroll through the available K-factors or turn the K-factor Off. The instrument lets you set
four K-factors for each too) that uses a K-factor.

5. 

6. 

lf you want to change the value of a K-factor, use A and T to change the K-factor to the value
desired.

Press +--' to accept the desired K-factor. K-FACT is displayed.

7. You can repeat steps 3-6 to select and/or adjust other K-factors for the Tool. Once you set a K-factor
it remains set until you change it.

View/Set Standard Pressure and Temperature 

Temperature and barometric pressure are used for calculating sorne of the flow and velocity 
measurements shown by this instrument, as follows: 

For the Pitot Flow, Pitot Velocity, Air Flow "Flow", Air Flow Velocity, Velocity Matrix, and Hood tools, 
the instrument uses barometric pressure measured by an interna! barometric pressure sensor. 

For these tools, the instrument will also use temperature measured by a temperature sensor plugged into 
the side of the meter. 

The hood base temperature sensor, the accessory temperature sensor, or the accessory 
temperature/humidity probe can be used for supplying this temperature measurement. lf none ofthese 
temperature sensors are plugged in, you will need to enter the flow temperature using the STP.SET 
menu. 

For the Diffuser Flow tool (Flow from Pressure and K-factor), temperature and barometric pressure are 
not used for calculating flow. Therefore the user is not required to enter a temperature for this tool. 
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To display the Barometric Pressure: 

1. Press ._.J to display CHANGE Test ID.

2. Press .... until STP.SET appears. 

3. Press ._.J_ ACT.STD is displayed.

4. Press .... until B. PRE SS appears. The measured barometric pressure is displayed. Barometric 
pressure is not changeable by the user. 

5. Press ESC to return to the STP.SET menu.

To view the Measured Temperature and set the Entered Temperature: 

Note: Since the entered temperature is 1101 usedfor the Dif.fuser Flow too! (Flow .fi·om Pressure and K-
factor), this ENT.MES menu scree11 is not available ifthat too! is selected. 

l. Press ._.J to display CHANGE Test ID.

2. Press .... until STP.SET appears. 

3. Press ._.J_ ACT.STD is displayed.

4. Press .... until ENT.MES appears. 

5. Press ._.J_ The display shows the user ENTered temperature on the left and the currently MEaSured
temperature on the right (lf a temperature sensor is plugged in).

6. Adjust the user entered temperature using A and 'Y, then press ._.J to save it and return to the
STP.SET menu.

Note: To sm·e rime, if a temperature probe is insralled. you can cap,· rhe 111eas11red remperarure ro rhe
el1/ered temperature, bypressing READ. 

ENTered temperature is usedfor density correction of velocity orjlow values 011/y ifno 
temperature probe is connected. 1f a temperature probe is connected during velocity orjlow 
measurement, MEaSured temperature wi/1 be usedfor density correction. For most accurate 
density correction, be sure the connected temperature probe is exposed to rhe temperature of 
thejlow or velocity being measured. 

To Select Actual FlowNelocity or Standard FlowNelocity: 
(The Actual/Standard selection is used for all tools displaying flow and velocity except the Diffuser Flow 
[Flow from Pressure and K-factor] too!.) 

1. Press ._.J to display CHANGE Test ID.

2. Press...,. until STP.SET appears.

3. Press ._.J_ ACT.STD is displayed.

4. Press ._.J_ Toe display shows the currently selected option (flashing). Options are ACTUAL and STO.

5. Use A or 'Y to select the option you want to use.

6. Press ._.J_ ENT.MES is displayed.

7. Press ESC to retum to the STP.SET menu.
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Set Units of Measure for Temperature, Pressure, Velocity/Flow and 

Humidity 

1. Press ._. to display CHANGE Test ID.

2. Press � until SETUP appears.

3. Press ._._

4. Press � until UNITS appears.

5. Press ._._ The display shows TEMP.

6. Press ._._ The display shows the cmTent temperature units. Options are ºF or ºC.

7. Use .A and 'Y to select between options.

8. Press ._. when you have selected the desired units.

9. Press � until PRESS is displayed.

10. Press ._._ The display shows the current pressure units. Options are: in. H:20, cm. H:?O, mm H:20, in.
Hg, cm. Hg, mm Hg, k.Pa, hPa, and Pa.

11. Use .A and 'Y to select between options.

12. Press ._. when ,you have selected the desired units.

13. Press � until VELFLO is displayed.

14. Press ._._ The display shows the current velocity/flow units. Options are ft/min for velocity with
CFM for flow. and mis for velocity with either 1/s. nr'/h, or n//min for flow.

15. Use .A and V to select betv,.,een options. (lf 111
3/h, or 11//min is selectcd for flow, mis will be used for

velocity even though "m/s" is not shown on the display.)

16. Press ._. when you have selected the desired units.

17. Press � until HUMID is displayed.

18. Press ._._ The display shows the current humidity units. Options are DEWPT, VVETBULB, and
%RH.

19. Use .A and 'Y to select between options.

20. Press ._. when you have selected the desired units.

21. Press ESC twice to retum to SETUP.

Select the RS232 Output Device (Computer or Printer) 

1. Press ._. to display CHANGE Test ID.

2. Press � until SETUP appears.

3. Press ._._

4. Press � until COM.DEV appears.

5. Press ._._ The display shows the current selection: PRINTR or COMPU.
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6. Press A or T to change device.

7. Press +--'. COM.DEV is displayed.

8. Press ESC to retum to SETUP.

Set the Baud Rate 

Before transferring data to a computer or printer, you must set the baud rat� to the speed at which your 
printer or computer will accept infonnation. 

l. Press +--' to display CHANGE Test ID.

2. Press..., until SETUP appears.

3. Press +--'.

4. Press..., until BAUD appears.

5. Press +--'. The display shows the currently selected baud rate.

6. Press A or T to change the baud rate. Options are: 19200, 9600, 4800, 2400. and 1200.

7. Press +--'. BAUD is displayed.

8. Press ESC to return to SETUP.

Set the Format for Date and Decimal 

The Fonnat option lets you set the format for the date (111111/dd or dd/111111) and also for the delimiter (. or .) 
the instrument uses. 

1. Press +--' to display CHANGE.

2. Press..., until SETUP appears.

3. Press +--'.

4. Press ...,_ until FORMAT appears.

5. Press +--'. The currently selected forn1at appears.

6. Press A or T to change the fonnat. Options are:

o Peri nndd (use a period for the delimiter and show date as month/day)

o Peri ddnn (use a period for the delimiter and show date as day/month)

o Conn nndd (use a comma for the delimiter and show date as month/day)

o Conn ddnn. (use a comma for the delimiter and show date as day/month)

7. Press +--' to select the new fonnat. FORMAT is displayed.

8. Press ESC to retum to SETUP.
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Set Display Mode for Running Average or Single 

lf Single is selected, the instrument will show READY on its display, and will not sta11 taking readings 

until READ is pressed. 

lf Running Average is selected, the instrument will constantly measure and display a running average. 
The READ button can then be used to stop and start the running average. 

l. Press +-,-J to display CHANGE Test Id.

2. Press..,. until SETUP appears.

3. Press +-,-J.

4. Press..,. until DS.MODE appears.

5. Press +-,-J, The display shows the currently selected display mode. Options are: RUNAVG and
SINGLE.

6. Press A or T to change the display mode.

7. Press +-,-J. DS.MODE is displayed.

8. Press ESC to retum to SETUP.

Select Discr�_te or Continuous Logging 

Discrete logging means you have to press SAVE each time you want to save a displayed reading. 
Continuous logging means reading and saving is done automatically at the user-selectable Sample 
Logging Interval. Then the continuous logging is started and stopped by pressing SAVE. 

1. Press +-,-J to display CHANGE.

2. Press..,. until SETUP appears.

3. Press +-,-J.

4. Press ..,. until LOG appears.

5. Press +-,-J. The display shows the currently selected option. Options are: DISCRT and CONTIN.

6. Press A or V to change the logging option.

7. Press +-,-J, lf you selected DISCRT, LOG is displayed. Continue with step 9. If you selected
CONTIN, the display shows LOG.INT to indicate you must enter a logging interval.

Note: Co11tinuous logging is not available if backpressure compensation is turned 011. In this case

the message TVRN BP OFF is displayed and the change to continuous logging is not alloll'ed. 
Refer to the following section for instructions 011 how to turn backpressure compensation off 

8. Press A and T to select the logging interval. Options are (in sec.): 1 O, 15, 20, 30, 60, 120, 180, 240,
300,360,420, 480, 540, and 600.

9. Press .-J. LOG is displayed.

10. Press ESC to retum to SETUP.
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Turn Back Pressure Compensation On and Off 

Back pressure caused by flow through the capture hood can lower the flow being measured, causing 
measurement error. lf it is desired to minimize this error, tum the back pressure compe11sation on. 

l. Press......, to display CHANGE Test ID.

2. Press..,.. until SETUP appears.

3. Press ......,_ 

4. Press..,.. until BP.COMP appears.

5. Press ......,_ The display shows whether back pressure compens3tion is 011 or off. 

6. Press A or T to cha11ge the optio11. Options are: ON and OFF.

7. Press ......,_ BP.COMP is displayed. 

8. Press ESC to return to the main display.

Take Back Pressure Compensated Hood Readings 

When back pressure compensation is tumed on, the sequence of taking flow readings with the caph1re 
hood is somewhat different. 

1. Open the flap in the capture hood base.

2. Hold the capture hood to the diffuser being measured to capture its air flow.

3. Press READ on the meter foce or the red "Read Switch .. 011 the left side of the hood base. READ
OPEn flashes on the display.

4. When the open-flap reading is done, CLOSE tHE FLAP is displayed.

5. Close the flap nnd press READ (or the Read Switch). READ CLOSEd flashes on the display.

6. When the closed-flap reading is done, the backpressure compensated flow is displayed.

7. Ifyou want to save the flow reading to log memory, press SAVE now. STORE is shown on the
display, then the saved reading is shown.

8. Before pressing any more buttons, open the flap.

9. If the display mode is set to SINGLE, pressing READ now will start a new backpressure
compensated reading.

26 

Ifthe display mode is set to RUNAVG, pressing READ now will measure and display a running
average of 11011-backpress11re-compe11sated readings. Press READ once more to start a new
backpressure compensated reading.
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Set Deadband On and Off 

Toe deadband detennines the velocity or volume measurement threshold for displaying O. lf the deadband 
is ON, readings below 18 fpm (0.0914 m/s) or 18 cfm (30.58 111

3/h, 8.49 l/s) will be displayed as O. If the 
deadband is OFF, readings down to O will be displayed. The default is set to ON. 

1. Press .,._. to display CHANGE Test ID.

2. Press..,.. until SETUP appears.

3. Press .,._._

4. Press ..,.. until DEADbAnd appears.

S. Press .,._._ The display shows whether DEADbAnd is on or off.

6. Press A or • to change the option. Options are: ON and OFF.

7. Press .,._._ DEADbAnd is displayed.

8. Press ESC to retum to the main display.

Calibrate the Micromanometer (User Calibration) 

A full instrument checkout and calibration with a calibration certificate is available from the factory. 
However, sorne users prefer to calibrate their own instruments. Pressure, temperature and humidity can be 
calibrated in the field. 

l. Press .,._. to display CHANGE Test ID.

2. Press..,.. until CALIB appears.

3. Press .,._._ The display shows CALIB plus \vhich measurement is selected for calibration.

4. Press ..,.. until the desired measurement to calibrate is shown.

5. Press .,_J_ The display shows SPAN and the requested calibration condition is shown on the bottom
left. If the current measurement is available for display, it will be shown on the bottom right.

6. Try to expose the sensor being calibrated to a condition close to the requested calibration condition
on the lower left. Press A or • to change the value shown on the lower left to the actual value you
want the display to read under that condition.

7. Press .,._._ The display will show the next desired span condition. Repeat steps 6-7 until the display
shows DONE. If any errors are shown on the display it is because the user calibration data taken is
too much different from the factory calibration data. Error codes are explained at the end of
Chapter 7.

Note: The calibrationfor the access01y temperaturelhumidity probe is saved 011 an EEPROM in the
probe. Jfthat probe is unplugged and used in a difieren/ micromanometer, the calibra/ion will 
follow the probe. The calibrationfor the temperature probe and the hood base temperature 
sensor is saved in the micromanometer. lfthose probes are unplugged and used in a different 
manometer, the calibration will 11otfollow the probe. 
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Select User Calibration or Factory Calibration 

Perfonning a user calibration <loes not erase the factory calibration because the user calibration is saved in 
a different place than the factory calibration. It is possible to re-select whether the micromanometer uses 
the user or factory calibration at any time. 

1. Press ._. to display CHANGE Test ID.

2. Press...,. until CALIB appears.

3. Press ._._ The display shows CALIB plus which measurement is selected for calibration.

4. Press ...,. until the display shows SOURCE U-F for the desired measurement.

5. Press ._._ The display shows SOURCE and whether USEr or FACt is selected for that measurement.

6. Press A or 'Y to select USEr or FACt.

7. Press ._. to save the selection.

Note: For tl,e accessOJJ' temperat11re/l,11111idity probe it is 11at passible to mix user a11dfacta1y
calibratians far tl,e difieren/ measurements. Far example, USEr cannot be se/ected far 
temperature with FACt selectedfor humidity. 

Connect a11d Download Data to an Optional Printer 

To connect a printer, use the RS232 printer cable supplied with the optional printer. Note that the printer 
interface cable is different from the computer interface cable. · 

The printer must be set to the same baud rate as the instrument. To change the baud rate of the printer. 
refer to the printer·s operations manual. Always turn the instrument on be/ore the printer. If the printer 
prints question marks (??????), asterisks (******), or random characters, reset it by tuming it off and then 
on again. Figure 12 illustrates the printout infonnation for a single sample. 

MODEL: EBT721 

SERIAL: 0404004 

TEST ID: 

Sample: 

02/16/04 

15:14:31 

Shape=Round 

2

1

1.00 CFM 

Dia = 4.0 in. 0

Entered Temp= 74.4 ºF 
Baro. Press= 29.16 in.Hg 

15:14:31 28.5 %rh 

Figure 12: Sample Print Out 

The Models EBT720 and EBT72 l allow printing of the en tire memory, all Samples stored within a 
particular Test ID, or an individual Sample. 

28 Electronic Balancing Tool Models EBT720 and EBT721 



To print the entire memory, press and hold the a key. This starts a countdown from 3 to O on the
display. When the display shows ··o··, release the button. If you release the key at any time other than O 
during the countdown, nothing will print. The display will flash "Send dAtA" while printing. 

To print ali samples stored within a patticular Test ID, first enter the RECALL menu. Select the desired 
Test ID to print using the up/down arrow keys. Then press and release the a key. The display will
flash ··Send dAtA'' while sending. 

To print an individual sample, first enter the RECALL menu. Select the Test ID containing the desired 
sample using the up/do\'v11 an-ow keys and press --'· Use the up/down arrow keys to scroll thru MlN. 
MAX, etc until the desired Sample is displayed. Then press and release the (print icon) key. The display 
will flash ··send dAtA" while sending. 

Connect and Download Data to a Computer 

Use the RS132 computer interface cable (provided) to connect the instrument to a COM port on the 
computer. A 9-pin to 25-pin adapter will be required if your computer has a 15-pin serial port connector. 

The program .. HyperTerminal®" which comes with Microsoft Windows® can be used for capturing data 
sent by the micromanometer. To send data from the micromanometer, use the printing function of the 
micromanometer, as shown above . 

The program "CompuDatTM" which comes with your micromanometer can be used to assist in 
downloading data to a Windows®-based computer and formatting that data. To install CompuDat 
software, run the SETUP.EXE file on the CompuDat distribution disc. Once you open the progr:un. it is 
self-directing and provides ali the necessary instructions for do\.\mloading data. 

Data Acquisition (Polling) 

The micromanometer is designed to allow the user to perfon11 polling through the use of a computer. The 
computer must send an upper case 'V' to the micromanometer while the micromanometer is. taking 
measurements. The 'V' must be sent alone, without a carriage retum or linefeed. The micromanometer 
will then output the values of the last measurements read. Notethat the 'V' polling command will not 
start the micromanometer taking new measurements, therefore, it works much better if the 
micromanometer display mode is set to RUNAVG. 

You must write your own program to use the 'V' polling command. Therefore this command is only 
designed for medium-to-advanced programmers who need real-time data acquisition. The 'V' polling 
command cannot be used to request Iogged data. 

®HyperTenninal is a registered trademark ofHilgraeve. lnc. 
®Windows is a registered trademark of Microsoft Corporation. 
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Chapter 5. Changing Flow Hoods 

This chapter identifies the flow hood paits and gives instructions for assembling the flow hood. 

Flow Hood Parts ldentification 

Figure 13 identifies the major patts of the capture hood. which are described in the following paragraphs. 

Before using the hood, please familiarize yourself with the various patts. You may also refer to Tables 1 

through 3. 

1 Fabric hood - Basic hood assembly 

2 Base allows micromanometer to be attached 

3 Micromanometer with display 

4 Flap Actuator 

5 Read Switch 

1 

/ 

4 

Figure 13: Flow Hood Components 

Hood Assembly 

The Flow Hood is shipped from the factory pattially assembled with the 2 ft x 2 ft (610 mm x 610 mm) 
nylon hood attached to the base. If you wish to use another hood size, see --changing Hoods," below. 

To complete the assembly of the 2 ft x 2 ft (610mmx61 O mm) hood, follow these six steps: 

1. Place the base of the capture hood on the floor.

2. Lift the top of the fabric. Insert one end of a support poi e into its pole mount in the base. There is a
cup in each comer of the frame to accept the other end of each support pole.

3. Grasp the support poi e. Bend the pole slightly to inscrt the top end of the pole into the support pole
cup located in the opposite comer of the fab1ic fráme. The poi es are connected to the frame comers in
a crisscross fashion as shown in Figure 14.
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i 
' /. 

Figure 14: lnstalling a Support Pole 

4. Inse1t the second support poi e into the pole mount on the opposite side of the base.

S. Repeat step 3 for thc second support pole .
.., 

6. Repeat steps 4 and 5 for the remaining two support poles.

Four other hood sizes are available from TSI and can be purchased separately. Available hood sizes are 

identified by the dimensions of the frame structure at the top of the hood and include 2 ft x 4 ft (61 O 111111 

x 1220 mm). 1 ft x 4 ft (305 mm x 1220 mm), 1 ft x 5 ft (305 mm x 1525 mm) and 3 ft x 3 ft (915 111m x 
915 mm). 

To change hood sizes, first remove the hood currently attached to the base. To remove the attached hood, 
first unlatch the cinch belt where the fabric is attached to the base. Then remove the fabric from its frame 
structure by pulling the shock cord out of the aluminum frame. Finally, fold up the fobric you just 
removed so that it can fit into one of the accessory pockets inside the carrying case. lt is a good idea to 
fold the fabric so that the tag identifying its size remains visible for future reference. 

Alternate Hood lnstallation 

Refer to Figures 15 through 18 to detennine the frame channels needed to assemble any of the standard 
sized frames. Select the pieces required far the frame size desired and assemble with the aid of the 
appropriate figure. Each channel is labeled with its number for easy identification. Severa) sections 
(numbers 1, 3, and 4) consist of a straight channel portion (each a different length) and a comer piece. 
This comer piece has an eyelet and slot arrangement which mates with a similar eyelet and slot at the end 
of the straight portion of the channel pieces (see Figure 19). l11ese pieces can be slid together and are self 
locking by means of a retention spring. The arrangement forms a rugged frame which is additionally 
strengthened when the hood is attached. 
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Figure 15: 1 ft x 4 ft (305 mm x 1220 mm) Frame 

Figure 16: 2 ft x 4 ft (610 mm x 1220 mm) Frame 

The number I and· 5 channels also have a wing nut at the straight end which will mate with an angle and 

studs on the ends of numbers 2. 5 and 6 to fonn the longer frame si des (see Figure 20). 

Figure 17: 1 ft x 5 ft (305 mm x 1525 mm) Frame 

Figure 18: 3 ft x 3 ft (915 mm x 915 mm) Frame 
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Figure 19: Frame Comer Assembly 

-----
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Figure 20: Frame Side Coupler Assembly 

Each hood is constrm:ted in a trapezoidal shape, sewn together so tlwt one open cnd forms a round 
attachment to tifo base, and the other fonns a square or rectangle large enough to tit its matching frame 
assembly. Around the frame cnd of the hood, an elastic shock cord has been sewn into the hood. This 
cord is of a size such that it can be pushed into the open side of the U-shaped channels of the frame. 

In genl!ral. .ittach a hood to thc frame first. and then to the basl! unit. By strctching around thc fr�1111c

corncrs the cord is slightly rcduced in diametcr and is casier to prcss into the framc charmel. 

Note: The hood comers should ahrays be a/igned H"ith the comers of the hase. 11ear the hood support 
brackets. The base has rivets located in the cor11ers H"hicl, can be used as a guidc for a!ig11i11g the 
hood cor11ers. 

Direct lnflow Measurement Hood for Biological Safety Cabinets 

The BSC hood kits for the model EBT721 Balometer are designed to measure the inflow or exhaust flow 
through a biological safety cabinet (see Figure 21 ). Part numbers and description of each kit can be found 
in Table 2 of this manual. 
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Figure 21: Direct lnflow Measurement Hood 

The direct intlow BSC hood includes (see Figure 22): 

O Fixed frame assembly with four removable tlaps 

O Fabric hood 

O Hood support potes 

O Base mounting hardware (threaded insert, washer. and screw) 

O Telescopic pote stand with case to freety hold the EBT Batometer in a ve1tical position whcn 
mounted to a biologicat safety cabinet or lab hood 

Figure 22: Direct lnflow Measurement Hood Components 
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To complete the assembly of the BSC hood, follow these seven steps: 

l. Remove the plug located at the back of the base assembly and inse,t the Philips screw with washer
into the hole from the inside of the base (see Figure 23). Place the threaded insert on the outside of
the base opposite the screw and tighten wit� a Philips screwdriver.

Figure 23: Remove Plug Located at Back of Base Assembly 

2. Attach the fabric hood and hood support poles to the frame and base assembly in the same manner as
previously described for the other hood sizes.

3. lnse,t the flaps into the slots from the side of the frame where the fabric hood is attached to the U
channel of the frame (see Figure 24 ). Use the different flap lengths to fit various cabinet widths.

4. 
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Figure 24: Attach Fabric Hood and Hood Support Poles to Frame and Base Assembly 

Mount the EBT Balometer base to the telescopic stand by fastening the screw on the telescopic sLnd 
to the threaded insert mounted on the base opposite the display/manometer (see Figure 25). 
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Figure 25: Mount EBT Balometer Base to Telescopic Stand 

5. Adjust the height and position of the telescopic stand so that the bottom part of the hood frame rests
against the cabinet opening, and the EBT Balometer is horizontal to the cabinet (see Figure 26).

Figure 26: Adjust Height and Position of Telescopic Stand 

6. Lower the sash ofthe cabinet until it rests on the foam lip of the hood frame (see Figure 27).
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Figure 27: Lower Sash of Cabinet Until it Rests on Foam Lip of Hood Frame 

7. Adjust the flaps to cover the opening of the cabinet. Tape the edges of the flaps to the sash and frame

of the cabinet to e reate a tight fit. The unit is now ready to make measurements (see Figure 28).

Q.lUil1"1&U 

Figure 28: Unit Ready to Make Measurements 
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Chapter 6. Flow Measurements Using the Capture 

Hood 

There are two methods of making flow measurements using the capture hood: Non-Backpressure 
Compensated and Backpressure Compensated methods (see "Appendix A. Back Pressure;· for an 
explanation of the implications of capture hood-induced back pressure on the measured flow). Flows in 
both "'Supply" and "Retum" flow direction can be taken with either non-backpressure compensated or 

backpressure compensated mode. 

Note: "Return "jlows will be indicated by a negative jlow number, as long as the tubes leading to the 
Matrix manifold in the base are connected properly. The proper tube orientation is from the 
upper portio11 of the Matrix manifold leadi11g to the positive "+ "port 011 the back of the meter. 

Non-Backpressure Compensated Measurements 

To take non-backpressure compensated measurements, be sure the Back Pressure Compensation function 
is tumed "OFF" (see "Tum Back Pressure Compensation On and Off' in Chapter 4). 

Non-backpressure compensated measurements can only be made with the back pressure flap in the 
"OPEN" position. Ifyou attempt to make a non-backpressure compensated measurement with the flap 
closed or partially cJosec:f, the meter will display the message "CLOSE the FLAP".

In the non-backpressure compensated mode, it is possible to take either single measurements or running 
average measurements (see "Set Display Mode for Running Average or Single" in Chapter 4). 

Single Measurements 

"Single" measurements are individual flow measurements initiated by pressing either the "READ" button 
on the meter, or the red trigger button on the left side of the base. Depending on the flow being measured,. 
" single reading will take from one to eight seconds to complete (lower flows take longer). 

Note: Keep the hood in place during the entire measurement, otherwise the reading will be in error. 

Running Average Measurements 

In the "Running Average" measurement mode, the meter will constantly measure and display a running 
average of flow. This mode is useful when making adjustments to the flow. 

lf you wish to "hold" a particular value on the display, momentarily press either the "READ" key on the 
meter or the red trigger button on the base. To restart the running average measurements from a "held" 
value, simply press the "READ" key or the red trigger button again. 

Note: The rwming average utili=es a variable time constant determined by the meter (1101 user 
selectable) depending 011 the jlow. At very low jlows, under 100 Jr /min, for example, the time 
constant is approxiniately 8 seconds. When using the "Running Average" mode for adjusting 
jlows (setting or changing duct damper positions,for instance), keep in mind that there will be a 
lag time after jlow adjustments are made for the meter to settle at any new jlow reading. 
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Backpressure Compensated Measurements 

In most cases, backpressure compensated measurements will provide the most satisfactory flow 

measurement results. 

In order to prepare for backpressure compensated measurements, be sure the Back Pressure 
Compensation function is tumed "ON" (see "Tum Back Pressure Compensation On and Off' in 

Chapter 4). 

Backpressure compensated measurements require two sequential measurements: first with the back 
pressure flap "OPEN" and then with the flap "CLOSED". 

Here is the sequence of operation: 

l. Place the capture hood over the diffuser, grille or other opening through which you wish to make a
measurement.

2. Open the back pressure flap. This can easily be accomplished by pressing up on the flap handle with
your left hand as you hold the hood in place. Press until the flap clicks into full open position.

3. Press the red trigger button. Again, this is easily accomplished with your left hand as you hold the
hood in place. The message "READ OPEN" will flash as the meter takes its reading. (In very low
flows, this step and step 5 may take as many as 8 seconds each. Higher flows will require less time.)

4. Wait for the me9Sage "CLOSE the FLAP", and then close the flap by pulling down on the flap handle
until it clicks into the fully closed position.

5. Press the red trigger button. The message "READ Closed" will flash as the meter takes its reading.

6. The backpressure compensated measurement value will appear and remain on the display until
another reading is initiated, or sorne other meter function is initiated.

Note: lt is important that the capture hood see the samejlow far both parts of the backpressure 
compensatedjlow measurement. lt is best to keep the hood in place for both measurements, but it 
is alright to remove and replace the hood between the two readings. However, ifthejlow is 
changed or changing during or between the two measurements, the measurement í·esults will be 
inaccurate. 

Error Display 

If the limits of allowed flow parameters are exceeded during a backpressure compensated measurement, 
an error message will be displayed. This can happen if there are flow reversals during the measurement or 
other changes in the flow during the measurement (such as changing a damper position), or as a result of 
other operator errors. 
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Chapter 7. Maintenance and Troubleshooting 

The Electronic Balancing Too! (EBT) Models EBT 720 and EBT 721 are designed for long-tenn field use. 

If used with reasonable care, it should be able to make precise measurements over a long time period. 
Some ofthe components can be cleaned periodically. When cleaning the components, please follow the 

instructions given below. 

Fabric Hood 

The hoods can be washed with mild detergent and cold water. When washing the hood, keep the hood 

away from objects with sharp comers or sharp edges. Careless cleaning may cause damage. 

If the fabric gets ripped it should be replaced or repaired. Duct tape can be placed over the rip on both 

.ides of the fabric for temporary repair. 

To replace a damaged fabric or to order a different fabric size, contact your local TSI/Alnor products 

distributor. To detennine who your local TSI/Alnor products distributor is, you may call toll-free at (800) 
861-7 897.

lfyou wish to order a new hood fabric, use the following part numbers shown in Table 4. 

Table 4: Hood Fabric Ohly Part Numbers

Fabric Hood Size Part Number 

2 ft x 2 ft ( 61 O mm x 61 O mm) 1801183 

2ftx4ft(610mmx 1220mm) 1801185 

1 ft x 4 ft (305 mm x 1220 111111) 1801184 

3 ft x 3 ft (915 mm x 915 mm) 1801187 

1 ft x 5 ft (305 mm x 1525 mm) 1801186 

Micromanometer 

The micromanometer case, display screen and keys can be cleaned using a damp cloth with mild 
detergent solution. Do not immerse it in water. Wipe the unit dry before use. 

Manifold 

lf you observe the flow sensing taps of the manifold becoming clogged with dust or other material, clean 
them with a damp cloth. Toe manifold should be kept in place during cleaning. Do not apply excessive 
forces on the grid of the manifold. lf any part of the grid is damaged, please contact Customer Service for 
repair infonnation. 

Cases 

lfthe instrument case or storage case needs cleaning, wipe it off with a soft cloth and isopropyl alcohol or 
a mild detergent. 
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Calibration 

TSI recommends an annual calibration far the instrument. Far a nominal fee, we will calibrate the unit 
and return it to you with a certificate of calibration and NIST traceability. This "annual checkup" assures 
you of consistently accurate readings. To calibrate the instrument, please ship the complete package that 
includes the meter, the base, the manifold and any fabrics used. Everything should be packed carefully 
within the carrying case and then inside a shipping box. The original shipping box is preferred. P1ior to 
shipment, please contact Customer Service far an RMA (Return Materials Authorization) number at (651) 
490-2707, (800) 861-7897 or visit the Service page our website at www.alnor.com to complete an RMA#
fonn online.

Ship directly to: TSI Incorporated 
Alnor Products 
A TTN: Customer Service 
500 Cardigan Road 
Shoreview, MN 55126-3996 

Tables 5 and 6 list the symptoms, possible causes, and recommended solutions far common problems 
encountered with the instrument. lf your symptom is not listed, or if none ofthe solutions salves your 
problem, please contact the factory. 

Table 5: Troubleshooting the lnstrument 

Symptom Possible Causes Corrective Action 

No display Unit not turned on. Press 1/0 key. 

Low or dead batteries. Replace the batteries. 

Dirty battery contacts. Clean the battery contacts. 

AC adapter not connected. Plug in AC adapter. 

"º" 
Low battery charge. Replace or recharge the batteries. 

Clean the battery contacts. 
flashing on display Dirtv battery contacts. 
"888888" The pressure is too high to measure. The maximum pressure is shown 
flashing on display This same display is shown if on the specifications page. 

measuring velocity or flow and the 
pressure at that velocity is too high. 

"8888" Toe temperature is too high to The maximum temperature is 
flashing on display measure. shown on the specifications page. 

Table 6 lists the possible error codes and their meanings. All error codes are preceded by 'ERR.' 
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Table 6: Error Codes 

Error Code Possible Causes 

10 The AC adapter voltage is too low. 
The NiMH batteries will not recharge fully 
with low AC adapter voltage. 

11 The AC adapter voltage is too high. 
The NiMH batteries will not fast-charge 
with high AC adapter voltage. 

12 Model number checksum error. 

13 Serial number checksum error. 

14 Accessory temperature/humidity probe 
checksum error for humidity. 

15 Accessory temperature/humidity probe 
checksum error for temperature. 

16 Accessory temperature probe calibration 
checksum error. 

17 Hood temperature probe calibration 
checksum error. 

18 Pressure sensor calibration checksum error. 
.., 

19 A to D converter calibration checksum 
error. 

20 Barometric pressure sensor calibration 
checksum error. 

30 Pressure calibration voltage at 1 in. H2O 
must be less than pressure calibration 
voltage at 5 in. H2O. 

31 Pressure calibration voltage at 5 in. H2O 
must be less than pressure calibration 
voltage at 15 in. H2O. 

32 While perfonning user calibration of 
accessory temperature/humidity probe, the 
correct probe was not found. 

33 While perfonning user calibration of hood 
temperature sensor or accessory 
temperature sensor, the accessory 
temperature/humidity probe was found 
instead. 

34 Barometric pressure measured was <l 5.00 
in. Hg. 

35 Barometric pressure measured was >40.00 
in. Hg. 

Chapter 7: Maintenance and Troubleshooting 

Corrective Acfü�,, n 

Use correct AC ª'Japter.

Use correct AC ª',iapter.

Retum to facto� 

Retum to facto� 

Perfonn user cali: bration or retum to
factory. 

Perfonn user cali :bration or retum to
factory. 

Perfonn user cal =:,ration or retum to
factory. 
Perfonu user cali:bration or retum to
factory. 

Perfonn user cal =bration or retum to
factory 

Retum to factor\. 

Retum to factor_\·. 

Make sure ca lit. .. ·:1tion pressures are
correct. 

Make sure calih1 .ation pressures are
correct. 

The accessory ''-·mperature/humidity
probe was eithl·-1 not plugged in or is
faulty. 
Plug in the seletted probe.

The barometriL: pressure is too low to
take a reading. 
The barometriL pressure is too high to
take a reading 
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Error Code 

36 

37 

38 

39,40, 41,42 

43 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

44 

Possible Causes Corrective Action 

Flap closed pressure was < flap open Take data again. 
pressure, or flap open versus flap closed 

pressure ratio exceeds allowed limits. 

There was an error reading the AD7708 A Return to factory if error re-occurs. 
to D converter. 

There was an error reading the AD77 l 8 A Return to factory if error re-occurs. 
to D converter. 

Error in logged data. If using accessory temp/humidity pro be, 
make sure probe securely connected. 
Erase logged data. 

Could not send RS232 data because the Make sure printer or computer is ready 
receiving device was busy > 1 O seconds. to receive. Check RS232 interface 

cable. 

Pressure sensor zero vciltage is too high. Retum to factory if error re-c,ccurs. 

Pressure sensor gain out of range. Perfom1 user calibration or retum to 
factory. 

Lithium battery voltage is too low. Replace lithium battery or retum to 

.., factory . 

AD7708 A to D converter calibration Retum to factory. 

factor out of range. 

AD7718 A to D converter calibration Return to factory. 

factor out of range. 

U ser entered flow temperature out of The micromanometer has reset the 

range. temperature to 70.0ºF (21.1 ºC) to 
correct it. 

Barometric pressure zero factor out of Return to factory. 

range. 

Barometric pressure span factor out of Return to factory. 

range. 

Offset factor for user temperature sensor Re-do user calibration, set temperature 

calibration out of range. sensor calibration to FACT, or return to 

factory. 

Slope factor for user temperature sensor Re-do user calibration, set temperature 

calibration out of range .. sensor calibration to F ACT, or return to 

factory. 

Humidity sensor voltage at 20% RH out of Perform user calibration or return to 

range. factory. 

Humidity sensor voltage at 80% RH oUt of Perform user calibration or .return to 

range. factory. 

�ressure sensor gain factor A out of range. Perform user calibration or return to 

factory. 

Pressure sensor gain factor B out of range. Perform user calibration or retum to 

factory. 
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Error Code 

64 

68 

69 

70 

71, 72 

74 

75 

>100

Possible Causes. 

Pressure sensor gain factor C out of range. 

Pressure sensor divider calibration out of 
range. 

A to D reference voltage out of range. 

5V reference voltage out of range. 

An invalid K-Factor was corrected. 

Pressure voltage for user pressure 
calibration out of range. 

User temperature calibration >SºF (3ºC) 
different ttom factory calibration. 

Interna! program error. 

.., 

Chapter 7: Maintenance and Troubleshooting 

Corrective Action 

Perfonn user calibration or retum to 
factory. 

Retum to factory. 

Retum to factory. 

Retum to factory. 

The micromanometer has set the K-
factor to 1.0 to correct it. 

Re-do user calibration. 

Re-do user calibration. 

Replace temperature probe. 

Please contact the factory. 
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Appendix A. Back Pressure 

The quantity of air flowing through a supply diffuser or a retum grille is reduced to sorne extent whenever 
a capture hood is placed o ver the flow opening. The amount of flow reduction will vary depending on the 
combined effects of th� diffuser/grille resistance, the capture hood resistance, and the flow rate. 

The Electronic Balancing Tool features a built-in capability to make flow measurements which are 
compensated for the effects of the capture hood-induced back pressure. This is accomplished b:-: taking 
two sequential flow measurements at a diffuser or grille, the first with the back pressure flap "O i>EN" and 
the second with the flap "CLOSED". The resulting Backpressure Compensated Flow displayed by the 
meter represents the air flow through the diffuser/grille in its original state, that is, without the presence of 
the capture hood. 

Verifying Flow Measurements 

It is always the recommended practice to verify the flow measurements obtained with a capture hood b�, 
perfonning appropriate• multi-point, in-duct velocity traverses using a Pitot-static tube or a thennal 
anemometer. 

We recommend the use ofthe Log-Iinear method when traversing a round duct, and the Log-Tchebycheff 
method when traversing a rectangular duct. 

..,, 

•we recommend that yóu refer to the most up-to-date copy of the duct traverse specification you require from an approved
regulatory or professional organization.

47 



Appendix B. Actual vs. Standard Air Velocity and Flow 

Measurements 

Actual Air Velocity is also known as the "local" air velocity. It can be thought of as the speed of a 
microscopic dust particle being canied along in the air stream. 

Actual Air Velocity is measured with a Pitot tube using the basic formula: 

.Jyp 
VACT = lú96.7x-

Pair 
Eq. (1) 

where: V ACT is Actual Air Velocity, in units of (Actual Feet per Minute) 
VP is Velocity Pressure, measured in units of (in. H20) 

Pair is the air density, in units of (lbn/ft3) 

Air density, Pair, can be calculated from the equation: 

p 
P · = l.325X ACT 

a1r 
T ACT + 460

where: P ACT is the atmospheric pressure, in units of (in. Hg) 
T ACT is the local air temperature, in units of (ºF) 

Eq. (2) 

Standard Air Velocitv is also known as the mass velocity of air. It can be thought of as the local air 
velocity corrected to standard conditions of air. Standard Conditions are defined as air at 70

°F and Psm = 
29.92 in. Hg. 

Substituting Standard Conditions into Eq. (2) above we can see that: 

29.92 
O O 8 

lbm 
Paii =l.325x---= . 74 -

3
-STo 70 + 460 ft 

Eq. (3) 

Standard Air Velocity and Standard Air Flow are often the preferred units of measure when evaluating 
Heating, Ventilating and Air-Conditioning (HV AC) system performance because the heat-carrying 
capacity (and cooling capacity) of air is directly related to Standard, not Actual, units of measure. 

Converting between Standard and Actual units of measure simply involves an inverse air density ratio, as 
follows. 

From the continuity of mass equation, we can state the following: 

PairAcr 
X V �CT = Pairsm X Vsro Eq. (4) 
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Thus, to convert from Actual Velocity to Standard Vclocity, m:e the following equation: 

PairAcr --- X V ACT = VsTD
Pairsn, 

Substituting known values into Eq. (5), we get: 

or, 

p ACT 
X 

70 + 460 
X V - VsTD

TAcr+460 29.92 
AcT-

pACT 
VACT X-----'---------X 17.714 = VsTD 

TACT +460 

Eq. (5) 

Eq (6) 

where: P ACT is the local atmosTJheric pressure, as measured by the EBT, for c.xample, in ur.:ts of 
(in. Hg) 
T ACT is the local temperature of the air flow being measured, in units o� t ºF) 
V ACT is Actual Air Velocity, in units of (AFPM) 
Vsro is Standard Air Velocity, in units of (SFPM) 

Similarly, to convert from Standard to Actual Air Veloc.ity, use the following equaticn: .., 

TACT +460
VsTD x __,;c.;.a.. __ x 0.05645 = V ACT 

pACT 

For Volum�tric Flow measurements, the analysis is exactly th� sa:ne. 

Thus: 

PACT Flow ACT X---'-'=-=---x 17.714 = Flow51u TACT +460 

TACT +460 
Flowsm x --=-==-=---X 0.05645 = Flow ACT 

pACT 

where: FlowAcr is Actual Air Flow, in units of (ACF M) 
Flowsro is Standard Air Flow, in units of (SCF!.1) 

E, (71 

Eq (8) 

Eq (9) 

Note: The Models EBT720 and EBT721 perform these calculations automatically. You can choose to 
view velocity or jlow measure:nents in either "Actual'' vr "Standard" units ofmeasure. 
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ANEXO G 

CERTIFICADOS DE CALIBRACION DE LOS INSTRUMENTOS DE MEDICIÓN 
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Certificate of Calibration

Handheld Laser Particle Counter

f MOD EL-�=--=-_..;:::...._ Cert.No. KCA540509 j 

� Calib. Date 12 -June -2004 �-- Serial No. s\\
º
s-s"s �¼cJ & 

� , ' National National Metrology lnstitute of Japan \') � Standard National Institute of Advanced Industrial Science �-·� and Technology �
:,� 

-----____ - tcS: '' Ca!ibrator J Q A � 
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i -- --- �-�� Calibration Electrostatic Aerosol Electrometer Precision Film J ·f Standard Mobility Classifier Flow Calibration }3� �------�
��m . 

' 
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Standard Particle Generator 
LPC Reference for Comparison Test 

Kanomax Japan Inc. KANOMAX MODEL GEO-a 
Kanomax Japan Inc.(KJI) does hereby certify that ali materials, components, and workmanship used in the manufacture of this equipment are in strict accordance with the applicable specifications agreed upon by KJI and the customer and with all published specifications. The accuracy and stability of standards maintained by KJI are traceable to the National Research Laboratory of Metrology Japan, or have been derived from acceptable values of natural physical constants, or by the ratio type of self·calibration. This calibration has been performed in accordance with the following appropriate procedures. JIS B·9921.Standards Model SIN Calibrator Electrostatic Mobility Classifier TSI 3071 82 K J I Aerosol Electrometer TSI 3068 65 KJI Precision Film Flow Calibration System Gilibrator·2 705·0072 JQA K J I : KANOMAX JAPAN INC. J QA : JAP AN QUALITY ASSURANCE ORGANIZATION 

KANOMAX JAPAN INC. Tbe Quality Assurance Dept. 
/l. l/,,, ,,.J:t 



KANOMAX 

Te s t Sh e e t 

Model Handy LPC 
GEO-a 

S e r i a l No . 595555 

Da te June 12, 2004. 

I t em Procedure/St and a rd Result Judge 
Sampling The flowrate should be within 2.83 1/min ±5%. 
air flowrate 2.86L/min 0K 

Panel operation The sheet key should be operated and LCD is correctly 
displayed. OK 

Computer The LPC should coamunicate when the LPC is connected 
coomunication to a Computer. 0K 

Printer The Printer should be printed the data out when the 
comnunication LPC is connected to the Printer. OK 

False count The count value should be below 1 count per 10 
level minutes when the zero-filter is put on the LPC inlet. o COUNTS 0K 

Thresh:>ld voltage The threshold voltage for each particle size of Vo.r= O. 56V
standard PSL particles should be less than 5V Vo.s= l. 67V 0K 
respecti vely. V1.r 2,46V 

VJ.o= 3. 48V
Vs.r 4. 35V 

Comparison test The ratio of the particle counts of the calibrated 98.8%(0.3) 
LPC to the standard one should be 100±10% for the 103. 0% (O. 5) 0K 
O. 3 and O. 5 uro standard PSL particles.

* The above procedure and the standard for this LPC are suit the JIS B 9921.

Checv Signed 

.Y 
�� 

�r���

�Oli\X JAPAN INC. 

2-1 Shimizu, Suita, 0saka, 565-0805 Japan
Phone 06-6877-0443 
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AH( 1 C'-MNP�UI:� IN 11:l'<NA I IVNAL 
A� of Ham1on Aas>c:ii11Bs, re.
11<403 Clotn1ge Olive• Owq¡& Mili, MO 21117-2'247 lJSA • Tel 410.363.9696 • 
Fax 410.363.9695 
�:JlwtM .atite.s.00m 

NIST TRACEABLE CERTIFICATION & CALIBRATION REPORT 
{Natlonal lnstitute of Standards & Technology) , � DIGITAL AEROSOL PHOTOMElER

Customer HI-TECH REFRIGERACION SA ID# __________ _ 
P.O.# =C...:IA�------------
Model # 

Order#_e_.1 .... 1...,19.._ ________ _ 

Source 

8116 

LOCATION ASFOUND ASLEFT MFG. TOL 

J6-WHT e e > AA/\ >220mV/Of!I
J9-1 e e > 5.08 -t-5V:t:.1V
J9-5 e e > 15.00 +15V:t:.45V
J9-6 e e > -l�.&Q -15V:t:.45V
U4-3 e e > -12.05 -12V±.5V
U8-1 e e > 11ai +12V±.5V
U12-8 e e > 500 +5V ::i:20m V 
U13-1 e e > 10,0 +1DV+.11-.4V
AIOVQ 10LPM 1.90 NIA 

NO V C 28.35 LPM 28§ NIA 

Serial#--i.;1162-.x:ss _________ _ 

,, 

NIST CAL DATE CALDUEOATE 

PERFORMANCE MFOUND MLEFT MFG. T0L 

0.001% e e> 8j .80±.04X10"'a.

0.01% e e> ,!U .eo±.04X1r 
0.10% e e> IU .. 80±.04X1r 
1.0% e e> 8j .80:l::.04X10"7* 
10% (C) ,81 .eo±.04X1r 
100% <e> 8j .80±.04X1a'-
Smptftow e e> 283 2a.a±2.e apm 
Strayligtt QQj2 N/A 

•AMPERES

UNITFOUND: O In Tolerance D Out of Tolerance o Inoperable

• Interna! Ref refers to a known concentration level and has no effect upon instnJment operation.
(A ) In tolerance when received ( e ) Out of tolerance when received ( e ) New lnstrument, NA 

0 Rewor1< Scattering Chamber 

0 Replace Smoke Chamber 

Clean Sampling System 

u Repace Cel Lamp

MAJNTENANCE PERFORMED 

C Align Opllcs O TeetAblolute Filter . li Final Test 

C Test Scannlng Probe O Replace Gaak.elB Cl 

[J Test Eledrical Connectione O Tlghten Looae HarctNare Cl 

Cl Perform Vottage Measurements Cl Leak Check Cl 

CAUSRATION PROCEDURES USED TEMP: 24 ° C R.H.: 50 %

0 PCL-030-WI 1m PCL104WI 

CALIBRATION PER ISO 10012:2003 and ANSVNCSL Z640-1-1994

All raulls t:ontalnedwtrhla ... c;ardcael,... Oldy tD ,,.. .... ) catlntN, 11da �.,.. no(be
IUIDduced�ln MI adwlllt,,......,. c:anNldof Aff 

NQA REVIEW (ForMIC't FAR ACCOUIIT$ OHLY]: 
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CALIBRATION CERTIFICATE 

Company Name: COLE-PARMER INSTRUMENTS 
625 EAST BUNKER COURT 
VERNON HILLS IL 60061 

Instrument Under Test: Model#: MA204E15007 

Serial#: 0305021 

Calibration Date: MARCH 24,2005 

This instrument has been calibrated with measurement standards whose accuracy is 
traceable to the National Institute of Standards and Technology test numbers: 

Test Number: 1120011324 

Instrument A is used for pressure ranges to 0.5 

Instrument B is used for pressure ranges to 5.0 
lnches of water (125 Pascals) 
Inches of water (1250 Pascals) 

Calibration Instrument: 
Calibration Standard ID# : 

Heise Pressure lndicator Model PPM-1 
QAID 1324 

Instrument A lnstrument B 
Certification ID#: 44649-36317 44650-47425 

Pressure Range: O - .50000" H2 O O - 5.0000" H
2
O 

Serial #: 44649 44650 

Accuracy: 0.07% 0.10% 

Last Calibrated: 03/08/05 03/08/05 

Calibration Due Date: 03/08/06 03/08/06 
--

·-

Ali standards used in this calibration are maintained in accordance with the latest 
revisions of ANSI/NCSL Z540-1 and ISO-10012. 

By: 

Title: QA Associate 
Date: MARCH 24,2005 



CERTIFICA.TE OF CALIBRATION AND TESTING 

Alnor Model 540 Alnor Serial No. 54127034 
----------- --------------

Des c r i p ti o n Dif ferential Pressure Meter 

Calibration Standard TSI Pressure Calibration Bench #121 

CALIBRATION VERIFICATION RESULTS 
Calibratio11 lnstrument Error Compared to Tolerance 

Standard OutpUI Difference 

-998.099Pa -997.850Pa -O.O %

0.000Pa 0.000Pa 0.00Pa 
498.676Pa 498.178Pa -0.1
1982.499Pa 1988.975Pa 0.3 
3485.003Pa 3480.768Pa -0.1

Environmental Conditions: 

Temperature: 23. 7 'C Pressure: 732.8 mmHg 
Humidity: 33.30 %RH Dewpoilll: 6.7 'C 

% 

% 

% 

Tolerance 
Limit- o

* 

T 

* .

. * 

* . 

. 

Tolerance Limits: 

± 1% of reading ± 1 Pa 

Tolerance 
Limit+ 

Alno_r do�s hereby cenify that ali materials, components, and workmanship used in the manufacture of t�is equipme,y
are 1� stri�t accord011ce with t.lze applicable specijications agreed upon by Alnor and the customer and w1th ali publ,sh_ed
specijic�1t1011s. ,111 performance and acceptance tests required wider this contraer were successfully co_nducte4 accordmg
to required spe�ijications. Funhermore, ali test and calibration dala supplied by Alnor has l•een obtained US(ng sta�idards 

whose accurac,es are traceable to the National Jnstitute of Standards and Technology (NJS1) or has been verijied w1th 
respect to _ i11strumenratio11 whose accuracy is traceable to NIST, or is derived fr�m a�cepted val11es of ph1si�al constants.
Our Qualuy Ma11agement Sy!tem complies with ISO 9001 requirements and cal,brat1011 proct·dures fo� th1s 1nstrument 
adhere ro ISO 10012. 1he acr.uracy of the pressure calibration facilities is at Jeast a ratio of 5.8:l wuh 
respect to the accuracy specijicarions of tlle instrument being calibrated. 

Applicable Test Report Report Number Date Last Verified Date Due 

DC Voltage 
Pressure 15 in 

Alnor 

E000048 

E000808 

(É"Final 
Function Check 

07-22-04

08-25-04

Dec 10, 2004 
Calibration Date 

07-22-05

08-25-05

Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA 
Phone: (800) 777-8356 or (651) 490-2711 Fax: (651) 490-2874 



Alnor Model 5 4 o Alnor Serial No. 54127034
-------- ---------------

Description Diffe1ential Pressure Meter

Calibration Standard TSI Pressure Calibration Bench #1:21
r.=======· CALIBRA TION VERIFICA TION RESULTS======::::;i

Error Compc;red to Tolerance Calibration 
Standard 

lnstrument 
Output Difference Tolerance Tolerance 

-o.o % 

Limit- O Limit+ 
* -4.007inH2O

0.000inH2O 
2.002inH2O 
7.959inH2O 
13.991inH2O

-4.006inH2O
0.000inH2O 
2.000inH2O
7.985inH2O 
13.974inH2O

0.00inH2O '* 

-0.1 
0.3

-0.1

Environmental Conditions: 

Temperature: 74.66 ºF Pressure: 28.85 in. Hg 
Humidity: 33.30 %RH Dewpoint: 44.06 ºF 

% 

% 

% 

, . .  

* 

i• • 

. 

. 

. 

. 

. 

. 

. 

1
' 
. 

. 

Tolerance Limits: 

± 1% of reading ± o.oor H2O 

Alno_r do�s hereby certify that al/ materials, componellts, and workmanship used in the manufacture of t�is equipme1y
are 1� stn_ct accordance with the applicab/e specijications agreed upon by Al11or and the customer a11d wuh ali publlsh_ed
specijicat1ons. Al/ performance and acceptance tests required under this contract were successfully conducted accordi11g
to required specijications. Furthermore, al/ test and calibration data supplied by Alnor has been obtained us(ng st�rds
whose accuracies are traceable to the National J,zstitute of Standards and Technology (NIS1) or has bee11 verified w1th 
respect to_instrumentatio11 whose accuracy is traceable to NIST. or is derived from a_ccepted values of phy_si�al constants.
Our Qual1ty Management System complies with ISO 9001 requirements and calibrat1011 procedures for tlus znstrument 
adhere to ISO 10012. The accuracy o/ the pressure calibration facilities is at /east a ratio of 5.8:/ with 
respect to the accuracy specifications of the instrument being calibrated. 

Applicable Test Report Report Number Date Last Verified Date Due

DC Voltage 

Pressure 15 in 

fl1 �� 

E000048 

E000808 

:tfFinal 
Function Check

07-22-04

08-25-04

Dec 10, 2004 

Calibration Date

07-22-05

08-25-05

Calibra� �
Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA 
Phone: (800) 777-8356 or (651) 490-2711 Fax: (651) 490-2874 

Alnor 



CERTIFICATE OF CALIBRA TION 
TSI lncorporated, Alnor Products, 500 Cardigan Road,Shoreview, MN 55126 USA 

TEL:1-800-424-7427 1-651-490-2811 FAX: 1-651-490-3824 www.alnor.com 

ENVIRONMENT CONDITION 
TEMPERATURE 73.3 ºF 

R.ELATIVE HUMIDITY 27.7 %RH 
BAROMETRIC PRESSURE 28.99 inHg 

CALIBRATION STANDARDS USED 

Manometer Calibration Bench 1 

MODEL 

SERIAL NO. 

181 AS LEFT 

DAS FOUND 

EBT"' Micromanometer 
EBT-721 

90510003 

181 IN TOLERANCE 

0 OUT OF TOLERANCE 

CALIBRATION DATA 

TESTINC BAROMETRJC PRESSURE MEASURED IN ln.Hg DIFFERLVTIAL PRESSURE MEASURED IN in.H20 

POINTS CALIBRA TION INSTRUMENT ALLOWABLE CALIBRA TION INSTRUMENT ALLOWABLE 
STANDARD ÜUTPUT RANGE STANDARD ÜUTPUT RANGE 

1 19.75 19.73 19.36 -20.14 0.102 0.103 0.099 -0.105 

2 28.99 28.99 28.42 -29.56 0.476 0.4TT 0.466 - 0.486 

3 34.69 34.68 34.00 -35.38 2.82 2.83 2.77-2.87 

4 . . . 12.2 12.1 12.0-12.4 

5 . . . 14.9 14.9 14.7-15.1 

TESTINC TEMPERA T URE MEASURED IN ºF HUMIDITY MEASURED IN %RH

POINTS 
CALIBRA TION INSTRUMENT ALLOWABLE CALIBRA TION INSTRUMENT ALLOWABLE 

STANDARD ÜlTTPUT RANGE STANDARD OUTPlTT RANGE 

1 -38.0 ·38.0 -37.0 --39.0 71.4 71.4 71.3 -71.5 

2 5.0 5.0 4.7-5.3 5.9 6.0 5.8-6.0 

3 77.0 77.0 76.8- 77.2 . . . 

4 158.0 158.0 157.8 -158.2 . . . 

5 230.0 230.0 229.8 -230.2 . . . 

• Indicares out of tolerance condition
Recommended Next Calibration Date: 

TS/ lncorporated does hereby certify that the above described instrument conforms to the original manufacturer's specijications ( not 
appllcab/e to As Found data) and has been ca/ibrated using standards whose accuracies are traceable to the National lnstitute of 
Standards and Techno/ogy within the /imitations o/ NIST's ca/ibration services or have been derivedfrom accepted va/ues of nat11ral 
physica/ constants or hav_e been derived by tl,e ratio type of se/f calibration teclmiques. The ca/ibration ratio for this instrume111 is al
least 6. 7: l for barometric pressure and J: J for differential pressure. TSl's ca/ibration system meets ISO-9001 :2000 and comp/ies with
ISO 10012:2003, Qua/ity Assurance Requirementsfor Measuring EquipmenL This report may not be reproduced, except in/u//, unless
permission for the pub/ication o/ an approi•ed abstrae/ is obtained in writing from the calibration organization issuing this repot1. 

Measurement Variable 
DC Voltage 
DCVoltage 
Pressure 
Pressure 

System ID Number 
E002798 
E002797 
E002400 
E002447 

Calibration procedure used: 9011158A 

Date Last Caiibrated 
04-06-04 
04-06-04 
11-19-04 
07-30-04 

Calibration Due Date 
04-06-05 
04-06-05 
05-19-05 
07-30-05 

Mar. 8, 2005 

Calibration Date 
, 4  

. .
ft 



CERTIFICATE OF CALIBRATION 
TSI lncorporated, Alnor Products, 500 Cardigan Road, Shoreview, M:'lí 55126 US.-\ 

TEL:1-800-424-7427 1-651-490-2811 FA.X: 1-651-490-3824 www.alnor.com 

ENVIRONMENT CONDITION 

TEMPERATURE 23.7 
RELATIVE HUMIOITY 28.2 
BARO!\IETRJC PRESSURE 744 

CALIBRATION STANOARDS USED 

Capture Hood Calibration Systcm J 

ºC 

%RH 

mmHg 

MODEL 

SERIAL NO. 

181As LEFT 

OAs FOUND 

EBT'" Balometer
© 

EBT-721 

90510003 

181 IN TOLERANCE 

0 OUT OF TOLERANCE 

CALJBRATION DATA 

Tolera11ce: :t( J¾ o/ reading + J.J Vs) 

TESTINC SUPPLY DATA MEASURED IN l/s RITURN DATA MEASURED 1:-. 1/s 

P011'TS CALIBRA TION INSTRUMENT ALLOWABLE CALIBRA TION INSTRUMENT ALLOWABLE 
STANDARD ÜUTPUT RANGE STANDARD ÜUTPUT RA�GE 

1 898 90S 868-928 894 883 864 - 924 

2 707 715 683-731 709 704 685-733

3 564 569 544-584 565 562 545- 585

4 424 428 408-440 424 425 408 - 440 

s 283 288 272-294 283 283 272-294 

6 141 141 134-148 142 141 135 -149 

7 48  48 44-52 47 48 43-51

Recommendcd Next Calibration Date: 
• /nd1cates out of tolerance cond111on

TSJ lncorporated does hereby certify that tite above described instr11me11I conforms to tite original manufac/llrer's specijications ( no/
applicable to As Found data) and has been calibrated using sta11dards wl1ose accuracies are traceab/e to tite National lnstitute of
Standards and Technology witltin tite limitations o/ NIST's calibra/ion services or have been derived from accepted va/11es of natural
pltysical consta11ts or ltave been derived by tite ratio type of self calibratio11 teclmiq11es. The calibra/ion ratio for tltis instmment is al 
leas/ 2.4: l. TSJ's calibra/ion system meets JSO-9001:2000 and complies witlt ISO 10012:2003, Q11ality Ass11ra11ce Req11irements for 
Measuring Eq11ipment. This report may not be reproduced, e:ccept in/u//, unless permission for the publication oj an approved 
abstract is obtained in writing from the calibration organi:ation issuing //,is report. 

Measurcment Variable 
DC Voltage 
Thermometcr 
Pressurc 
Prc:ssure 

System ID Number 
E002072 
E002080 
03-16-05
08-2S-05

Calibration procedure uscd: 128000124 

Date Last Calibrated 
E000808 
07-07-04
03-16-05
09-16-05 

Calibration Duc Date 
E002082 
08-25-04
07-07-05
09-16-05

Mar. 21, 2005 

Calibration Date 



ENVIRONMENT CONDITION 

TEMPERATURE 
RELA TIVE HUMIDITY 
BAR0METRIC PRESSURE 

CERTIFICATE OF CALIBRATION 
TSI lncorporattd, Alnor Products, 500 Cardigan Road, Shortview, MN 55126 USA 

TEL:1-800-424-7427 1-651-490-2811 FAX: 1-651-490-3824 www.alnor.com 

23.7 ºC 
MODEL 

EBT"' Balometer'"' 

EBT-721 
28.2 ¾RH 

744 mmHg 
SERIAL NO. 90510003 

CALIBRATION STANOARDS USED 181AS LEFT 

DAS FOUND 

181 IN T0LERANCE 
Capture Hood Calibration System 3 0 OUT 0F T0LERANCE 

CALlBRATION DATA 

To/trance:±( 3¾ o/reading + JJ.9 nr'lh) 

TESTINC 
SUPPLY DATA MEASURED IN m

3/h RETURN DATA MEASURED IN m
3
/h 

POINTS CALIBRA TI0N INSTRUMENT ALL0WABLE CALIBRA TI0N INSTRUMENT ALL0WABLE 
STANDARD ÜUTPUT RANGE STA.IIIDARD OUTPUT RANGE 

1 3232 3259 3124-3340 3220 3181 3112-3328 

2 2547 2574 2459-2635 2554 2533 2466-2642 

3 2030 2049 1958-2102 2034 2022 1962-2106 

4 1527 1539 1470-1584 1527 1529 1470-1584 

5 1018 1038 976-1060 1018 1019 976-1060 

6 508 508 481-535 511 508 484-538

7 172 172 155-189 168 172 152-184 

. .  
•. lnd1cates 0111 of tolerance cond111on 

Recommended Nex1 Calibration Date: 

TSI lncorporated does hereby certify that the above described instr11ment conforms to the original manufacturer's specijications ( no/

applicab/e to As Found data) and !,as been calibrated using standards whose acc11racies are traceable to the Nationaf /nstitute of

Standards and Technology within the /imitations o/ NIST's calibration services or have been derived from accepted 1·afues o/ natural

physical constams or have been derived by the ratio type of self calibration techniq11es. The calibratio11 ratio for this instr11ment is al

least 2.4: l. TSl's calibra/ion system meets /SO-9001:2000 and complies witl, ISO 10012:2003, Quality Assura11ce Req11irementsfor

Measuring EquipmenL This report may not be reprodz,ced, except in ful/, unless permission for the publication of an approved

abstract is obtained in writing from tl,e calibra/ion organil.ation iss11ing this report. 

Measurement Variable 
DC Voltage 
Thennometer 
Pressure 
Pressure 

System ID Number 
E002072 
E002080 
03-16-05
08-25-05

Calibration procedure used: 128000124 

Date Last Calibrated 

E000808 
07-07-04
03-16-05
09-16-05

Calibration Duc Date 

E002082 
08-25-04
07-07-05
09-16-05

Mar. 21, 2005 

Calibration Date 



CERTIFICATE OF CALIBRATION 
TSI Incorporatcd, Alnor Products, 500 Cardigan Road, Shorcvicw, !\IN 55126 USA 

TEL:1-800-424 -7427 1-651-490-2811 FAX: 1-651-490-3824 www.alnor.com 

ENVIRONMENT CONDITION 
TEMPERATURf 22.9 
RELATIVE HUMIOITY 27.7 
BAROMETRJC PRESSURE 736 

CALIBRATION STANDARDS USED 

Manomctcr Calibration Bcnch 1 

ºC 

%RH 

mmHS? 

MODEL 

SERIAL NO. 

181 AS LEFT 

DAS FOUND

EBT"' Micromanometer 
EBT-721 

90510003 

181 IN TOLERANCE 

0 OUT OF TOLERANCE 

CALIBRATION DATA 

TESTINC BAROMETRIC PRESSURE MEASURED IN mmHg DIFFERENTL\L PRESSURE MEASURED IN Pa 

POllffS CALIBRA TION INSTRUMENT ALLOWABLE CALIBRA TION INSTRUMENT ALLOWABLE 
STANDARD 0UTPUT RANGE STANDARD 0UTPUT RANGE 

1 502 501 492-512 25.0 26.0 24.3- 25.7 

2 736 736 721-751 119 119 1 16-122 

3 881 881 863-899 702 705 688-716 

4 . 
. . 3039 3014 2978 -3100 

5 . 
. . 371 1 3711 3637- 3785 

TESTINC TEMPERATURE MEASURED IN ºC HUMIDITY MEASURED 1:-i ¾RH

Po1¡,..s CALIBRATION INSTRUMENT ALLOWABLE CALIBRATION INSTRUMENT ALLOWABLE 
STANDARD OUTPUT RANGE STANDARD OUTPUT RANGE 

1 -38.9 -38.9 -38.3 --39.4 71.4 71.4 71.3 -71.5 

2 -15.0 -15.0 -14.8--15.2 5.9 6.0 5.8-6.0 

3 25.0 25.0 24.9-25.1 . . . 

4 70.0 70.0 69.9-70.1 . . . 

s 110.0 110.0 109.9 -110.1 . . . 

• Jndicates out of tolerance condition
Rccommcndcd Ncxt Calibration Date: 

TSI lncorporated does hereby certify that the above described instrument conforms to the original manufactúrer's specijications ( not 
applicable to As Found data) and has been calibrated using standards whose accuracies are traceable to the National /nstitllfe of 
Standards and Technology within the Jimitations of NIST's calibration services or hove been derived from accepted va/11es ofnatural
pl,ysical constants or have been derived by the ratio type of self calibration techniques. The calibration ratio for this instrument is at 
leas/ 6. 7:1 for barometric pressure and J: J for differential pressure. TSl's calibration system meets /SO-9001 :2000 and complies with
ISO I00/2:200J, Quality Assurance Requirementsfor Measuring Equipment. This report may not be reproduced, except in fu/1, unless 
permission for the publication of an approved abstrae/ is obtained in writing from the calibration organization issuing this report.

Mcasurcmcnt Yarjablc 

DC Yoltagc 
DC Yoltagc 
Prcssurc 
Prcssurc 

Systcm ID Numbcr 

E002798 
E002797 
E002400 
E002447 

Calibration proccdurc uscd: 9011158A 

22c� 
Calibrated By 

Date Last Calibratcd 

04-06-04
04-06-04
11 -19-04
07-30-04

Calibration Due Date 

04-06-05
04-06-0S
0S-19-05 

07-30-05

Mar. 8, 2005 

Calibration Date 



CERTIFICATE OF CALIBRATION 
TSI lncorporatcd, Alnor Products, 500 Cardigan Road, Shorcview, M:--i 55126 USA 

TEL:1-800-424-7427 1-651-490-2811 FAX: 1-651-490-3824 www.alnor.com 

ENVIRONMENl CONDITION 
TEMPERATURE · 74.7
RELATIVE HUMIDITY 28.2

BAROMETRJC PRESSURE 29.3

CALtBRATION STANDARDS USED 

Capture Hood Calibration Systcm 3 

ºF 

%RH 

inHg 

MODEL 

SERIAL NO. 

181 As LEFT 

0As FOUND 

EBT"' Micromanometer 

EBT-721 

90510003 

181 IN TOLERANCE 

0 OUT OF TOLERANCE 

CALIBR.\TION DATA 
.. 

Tolerance: :t( J¾ o/reading + 7.0 cfm) 

TESTING . SUPPL\' DATA MEASUREO IN ft
3
/min

Por;,,,s CALIBRA TION INSTRUMENT ALLOWABLE 
STANDARD ÜUTPUT RANGE 

1 1902 1918 1838-1966 

2 1499 1515 1448-1550 

3 1195 1206 1153 -1237 

4 899 906 866- 932

5 599 611 575-623

6 299 299 284 -314 

7 101 101 91 - 111 

Rccommcnded Next Calibration Date: 

RETURN DATA MEASURED IN ft
3
/min

CALIBRA TION 
STANDARD 

1895 

1503 

1197 

899 

599 

301 

99 

INSTRUMENT ALLOWABLE 
ÜUTPUT RANGE 

1872 1832 - 1958 

1491 1451 -1555 

1190 1155 -1239 

900 866-932

600 575-623

299 285-317 

101 90 -108 

• Jnd,cates 0111 of tolerance cond/1/on 

TS/ lncorporated does hereby certify tl,at the above described instr11ment conforms to the original man11/act11rer's specijications ( not 
applicable to As Fo11nd data) and /,as been calibrated using standards whose accuracies are traceable to the Nationa/ lnstitllle o/ 
Sta11dards a11d Tecl,nology within tl,e /imitations o/ NIST's calibration services or !,ave been derived from accepted va/ues o/ nat11ral 

p!,ysical consta11ts or l,a1·e been derfred by tl,e ratio type o/ se/f calibration tech11iques. The calibration ratio for tJ,is instmment is at 
least 2.4:l. TSl's calibratio11 system meets /SO-9001:2000 and complies wit/1 ISO 10012:2003, Q11ality Ass11ra11ce Requirements for 
Meas11ring Equipment. This report may not be reprod11ced, except in/111/, unless permission for tl,e p11blication o/ an approved 
abstract is obtained in writing from the calibration organization iss11ing this reporl 

Measurcment Variable 

DC Vol1agc 
Thermometer 
Pressure 
Pressure 

Svstcm ID Number 

E002072 
E002080 
03-16-05
08-25-05

Calibralion procedurc u;ed: 128000124 

Date Last Cafibra!ed 

E000808 
07-07-04 
03-16-05
09-16-05

Calibration Due Dale 

E002082 
08-25-04
07-07-05
09-16-05

Mar. 21, 2005 

Calibration Date 




